
EQK OFFICIAL USE ONLY 

NOTE.
The information given in tint Treatise ts 
not to be coniniLinieaceet, either direedy 
or indirectly, ro the Press. or 10 any 
person nor holding an official position in 
H is  M aje sty ’s S u r f in '.

TREATISE

A M M U N ITIO N

10th EDITION.

WAR OFFICE, 1915.

ON



11

C O N T E N T S .

Preface to Tenth Edition ...

List of Plates ..............................

i ■ Tfttifls .. .  Iri __

,, Abbreviations ... ...

Chapter I. General Remarks on Explosives 

„ II. Gunpowder

», III. Nitroglycerine...

tt IV- Guncotton ..,

,, V. Cordite ... ... ..........................................

VI. Miscellaneous Explosives ... ... ... ...

t> VII. Metals, Textile and Paper Goods, &c., also Terms used in
the Manufacture of Ammunition ... ... ...

„ V III. Mines and W arheads... ............................................ ...

!> I^L Cartridges for B .L . and B.L.C, Gud and Howitzers ...

•• X , Packages for B .L . Cartridges, &c. ... ... ... ...

„ X L  Projectiles for B .L ., B.L.C., Q.F. and Q.F.C. Guns and
B .L . and Q.F. Howitzers ... ... ... ...

„ X II. Hand Grenades ... .. .  ... ... ... ...

„ X III . Percussion, Time and T. and P. Fuzes ... .................

„ XTV. T u b e s ..................................................................................................

„ XV , Primers ...................................................... .............................

„ XV I. Igniters, Torpedo .......................................... . . .. ...

„ X V II. Cartridges for Q.F. and Q.F.C. Guns and Q.F. Howitzers

, X V III. Cartridges, Impulse, Torpedo ... ... . .. ...

X I X . Implements and Stores, &.C., used in carrying out Labora
tory W o rk ....................................................................................

, X X . Detonators and Electric Fuzes, &c. ... ... ...

,, X X I . Aiming Rifle, Machine Gun, and Small Arm Ammunition

„ X X II . Rockets and Lights, &c. ... .. .  .. .  ... ...

PaOK

viii

iii

vi
vii

1

4

10
12

26

36

47

64

00

114

140

264 

266 

349 

376 

‘ 388 

392 

495

497

511

527

562

(b 11133) W t. w 0515— 2476 5000 8/15 H  & 3  P  15/36



m

LIST  O F PLA T ES.

Service Guncotton Primers ... ..............................
„ „ Slab3 .........................................................

Mine, Spherical, Mark I I  ............... - ■"
Cartridge, B .L ., 2 ‘75-inch, 7 ozs, 9 drs., Lor elite. Size

Mark I J L  ] ■■■
„ 60-pr., 9 lbs. 12 ozs., Cordite M.D.,

’ Size 16, Mark II  | L  j
6-inch Gun. 23 lbs., Cordite M.D.,

” Size 16, Mark III  | C | .................
. „ 6 -inch Gun, 23 lbs,, Cordite M.D.,

Size 16, Mark II | C J **■
. „ 9 ‘2-inch, 60 lba., Cordite M.D., Size 37,

£ Charge, Mark III  [ C \ ... ■
,, 9 ‘2-inch, 60 lbs., Cordite M JX, Size 37,

"  ” Mark I I  | C | , 4 ChaTge for Marks
I X  and X  Guns ..............................

„ „ 12-inch, 65 lbs,, Cordite M.D.f Size 45,
Mark I, £ Charge ..............................

. „ 12-inch, 63£ lbs., Cordite M.D., Size 45,
Mark II, J  ChaTge ..............................

„ 9 2-inch, 51 lbs. 8 ozs., Cordite, Sizes
44 and 3£, Mark I | C | .................

„ 6-inch, 30 cwts., Howitzer, 2 lbs. 8^ ozs.,
’ Cordite M.D., Size 4J, Mark I ...

.f 5-inch, Howitzer, 11 ozs. 7 dra., Cordite,
’ Size 3J, Mark V ... ...

Tracer, Shell, Night, Internal (Mark I) | C | or Shot ... 
Tvpes of Driving Bands ... ■■■ ••• --
Shell, B .L ., Common, 9 ‘ 2*inch, Cast Steel, Mark V ...

, Pointed, 9'2-inch, Cast Steel, Mark
” IV j N | .................

„ 12 and 14-prs., Mark II ...
’ with Cap, 12-inch Heavy*
" MaTk V ID  J N [ ...

„ Armour Piercing, 9■ 2-inch, Mark III ...
,s „ „ with Cap, 9 -2-inch, Mark V

,, „ B.L.C. or Q .F., Shrapnel, 15-pr. (Mark VI)
| L | ... ... ■■■ --- -** ■■■

,, Q .F., Shrapnel, 13-pr., Mark III j  L  | .................
„ B .L ., Shrapnel, 2 -75-inch, Mark I ... ... ...

Q.F., Shrapnel, and Tracer, 3-inch. Mark I ...
., B .L ., Shrapnel, 60-pr., Mark I .................  ...
,, ., or Q .F., Shrapnel, fi-inch Gun ot Howitzer,

Cast Steel, Mark J X  j C j ............... .
„ „  Shrapnel, 9 ‘2-ineh, Cast Steel, Mark V III ...

,, „ 12-ineh, Heavy, Mark IIA | N | ...
StaT, 10-pr. (Mark II) L  j ..............................

„ „ ,, 6-inch Howitzer, Mark I ...
,, 60-pr., Common Lyddite, Mark H I, Forged 

Stsol » * .  * * p ■*" *"
„ ,, Q.F. or Q.F.C., Common Lyddite, 6 -inch Gun,

Mark IV ................. —
,, ,, Common Lyddite, 6-inch Gun, Mark V IIA ...

„  „ „ 6-inch Gun, Mark
XTTaqht ...............

Q.F. „  „  12 and 14-pr., Mark IV ...

Page.
16
21
54

66

68

69

70

72

73

74

74

75

95

96 
147
153
159

162
162

163
108
169

175
176
177
178 
178

180 
185 

185i 
19 ■ = 
19-1

207

208 
208

208
209



i v

Shell, Q .F., Common Lyddite, 3-pr., Mark VH T .................
» » >* „ 12 and 14-pr,, Mark III  ...
„ B .L ., Armour Piercing, with Cap, 9 -2-inch,

Mark VIIA | L | ..........................................................
Shot, B .L ., Case, 15 and 12-pr., Mark V | C j .................
Distinguishing Marks for Shot and Shell .................  ...
Hand Grenade (Mark I) . .. ... ... ... ..
Fuze, Percussion, Direct Action, No. 1, with Cap, Mark

III  ..............................
-  » f, ,, with Cap, No. 17, Mark

H I ..............................
” » „  ,, Impact, No. 13, Mark V
•* » „ ,, No. 18, Mark II
» ,, Base, Large, Bronze, No. 15, Mark

I H | C |  ...............
» ,, No. 11, Mark IV f C J ...

 ̂ » j j .. Bronze, No. 16, Mark T ...
„ Time, 15 Seconds, No. 25, MaTk IV .................
,, „ Sensitive, Middle, No. 24, Mark 1
„ „ No. 30, Mark II  | N | ..............................
„ „ and Percussion, No. 05a, Mark I | L j Metal
>i ?7 „ No. 63, Mark I [ C [ ,,
?i „ „ No, 60, Mark I I  | C J ...
» ,, „ No. 56, Mark IV I C f ...
!> ?, No. 66, Mark I | L f ...
j. „ ,, No. 62, Mark II  [ L  | ...
„ » „ Middle, No. 54, Mark III

| C f ..............................
,> „ .. No. 64, Mark II | C
„ „ ; No. 80, Mark V | L
,, ,» No. 81, Mark I | N j
,f „ ,, No. 82, Mark III  | I
» „ ,, No, 83, Mark I I L
» « „ No. 84, Mark I  C

Tube, V.S., Percussion, Mark V II | 0  ( ... .
„ „ „ Mark IV |-C| ..............................
„  „  Electric Wireless, “ F ,” Mark V I | C | ...
„ r. „ „ “ P,” Mark V | C | ...
.. „ „ „ “ P ,” Mark IV f C | ...

„ „ “ S,” Large, Mark I | N | ... ...
„ „ „ “ P ,” Mark V II f C f .................
„  Friction, T. (Mark IV) | L  | ..............................
„  „ „ Push, Mark I | L  \ , Brass .. .  ...

Cartridge, Q.F. or Q.F.C., Primer, Electric, Large,
Mark V  | C J ............................................ .................

Primer, Percussion, Q.F. Cartridges, No. 1, Mark II  C 
„ ,, „ ., No. 2, Mark III C

Igniter, Torpedo, Mark IV z ... ... .. .  ... ...
Cartridge, Q.F., 1-pr. .. .  ... .. .  ... ...

,, „ 6-pr., Cordite M.D., Steel Shell, MarkXIV
„ „ „ „ ,, Mark X I
„ „ 13-pr., Shrapnel, Mark II ... ...
,, „ 13-pr., Star Shell (Mark I) | L  J ...
,, „  3-inch, Shrapnel Shell, Mark I .. .  . . .
,, ,, 12-pr., of 4 cwt., Filled 1 lb. 0  oz. 12 dm.,

Cordite M.D., Size 8, Mark I j N J . . .
„ „ 12-pr., of 12 owt., Filled 2 lbs., Cordite-

M.D., Size 11, Mark III  J C J .. ."  
„ „ 12-pr., of 12 cwt., Filled 2 lbs., Cordite

M.D., Size 11, Mark H  [ C | . . . .

P aqb.
209 
200

210
227
237
264

272

276
278
279

282
286
289
309
310
311 
314
316
317
317
318
318

319
320 
322 
327 
329
332
333
353
354
355
356
357
359
360 
367 
369

377
379
381
388
394
396
399
407
411
413

441

441



V

Page.
Cartridge, Q.F., 12-pr.,of 18 cwt.;Filled 2 lbs, 12 ozb. 2 dra., 

Cordite M.D., Size 11, Mark II  | N f 
„ „ 15-pr., Pilled 1 lb. 2 ozs. 10 drs., Cordite

M.X>.T., Size 20-10, Mark III  f L  | ... 
„ ,, 4 -inch, Mark IV Gtm, Pilled 5 lbs. 1 oz.

12 drs,, Cordite M.D., Size 16, Mark 
II j H | ... ... . .. ■ - -

„ ,, 4-inch, Mark V Gun, Pilled 7 lbs. 11 oz.,
Cordite M.D., Size 16, Mark I  | N | ... 

„ 4"5-inch Howitzer, Pilled 15 oza. 14 drs.,
Cordite M,D„ Sizes 2J and 4£, Mark I  
| Tj J . .. ... ... ... ...

„ ,, 4 '7-inch, Marks I to IV* Guns, Pilled
2 lbs. 5J ozs., Cordite, Size 7£, Mark IV 
j C | ..........................................................

Cartridges, QiF., for Paper Shot ... ... . .. ...
,, ,. Blank, 3*pr. and 6-pr. .. .  ... ...
„ „ >, I8-pr., Mark I I ..............................
,, „ „ 12-pr., of 8 cwt. .. .  ... ...
„ ,, „ 12-pr., of 12 cwt, ... ...
„ „ „ 4 ’ 7-inch ... .. .  ... ...
„ „ or Q.P.C. Drill ............... . .................

Cartridge, Impulse, Torpedo, 10 oz., Mark I A | N | ...
Detonator, Electric, No. 13, Mark III  | L  | ... ...

„  „ No. 9 , Mark IV | N | .................
Fuze, Electric, No, 14, Mark III  | L  I ... ... ...

,, ,, No. 19, Mark III  | N ] ... ... ...
Cartridge, Aiming Rifle, 1-inch, Electric, Mark V ... ...

,, „  ,, 1 -inch, Electric, Cordite, Mark I
| C J ... ... ,.. ...

„ ,, ,, 1-ineh, Percussion, Mark I  | L  f
,, S.A. Ball, '303-inch, Mark V II j C | ... ...
>, „ „ „ Mark VI | C | .........
„  „ Blank, • 303-inch, without Bullet, Mark V

f 0  | ....................................................
„ ,, Ball, Pistol, Webley, Mark I I  f C | ...
„ ,, „ „  Self-Loading, Webley and

Scott, '455-inch, Mark I
| N | ...............................

Distinguishing Marks for S.A. Ammunition Boxes ... 
Rooket, Life Saving ... ... ... ... ... ...

,, Signal, J lb., Service ... .. .  ... ...
„ Sound,  ̂ lb,, Mark III  .............................. ...

448

450

452

453

454

455
459
4B7
470
471 
471 
473 
484 
495
516
517
525
526
527

528
529
531
532

532
530 1

537
642
555
558
564

T h e  C o lo u r  plates in the reprin t arc p laced  after this page.



VI

L IS T  OF TABLES.

T a ble .
L Powders for Shell Pilling ... ... ... .. .  .. .  .,.
2. Diy Guncotton. Primers .. .  .. .  ... ... ... ...
3. W et Guncotton Slabs ... .. .  ... ... ... .. .  ...
4. Combustible Compositions for Laboratory Stores ... ... ...
5. Non-combustible Com positions for Laboratory Stores ... ...
6. Warheads for Torpedoes ... .. .  ... ... ... ...
7. Standardized Igniters ... ... ... ... .. .  .. .  ...
8. Cordite Cartridges for B .L . and B.L.C- Guns ... ... ...
9- ,, „ „ Howitzers... ... .,. ... ...

10. Powder Cartridges for Paper Shot .. .  ... ... ... ...
11. Blank Cartridges foT B .L . and B-L.C. Guns and Howitzers ...
12- Cylinders, Cartridge ... ... ... ... ... ... ...
13. Cases, Powder, Cylindrical ... ... ... ... ... ...
14 . ̂  „ ,, Rectangular ... ... ... ... ... ...
15. Ordnance Firing Heavy and Light Projectiles ... ... ...
16. Dead Weight limits of Shell ... ... ... ... ... ...
17. Shell, B .L ., B.L.C., Q.F. or Q.F.C., Common Pointed and Common

Pointed with Cap ... ... ... ... ... ... ...
18. Shell, B.L, or Q.F., Armour Piercing and A.P. with Cap ... ...
19. „ „ B.L.C. Q.F., or Q.F.C., Shrapnel...........................................
20. ,, ,, „ or Q.F., Star ... ... ... ... ...
2L  Long Exploders, Lyddite Shell ... ... ... ... ,,,
22. *Exploders T.N.T., Lyddite Shell ... ... ... ... ...
23. Shell, B .L ., B.L.C., Q.F. or Q.F.C., Common Lyddite ... ...
24. Shot, B.L. and Q.F. Case .. .  .. .  ... ... ... ...
25. Packing of Projectiles ... ... ... ... ... .., ...
26. Base Fuzes, Nos. 11, 12, 15 and 16 ... .. .  ................  ...
27. Percussion Fuzes used in Land Service ... ... ... ...
28. „ „ „ Naval Service ... ..............................
29. Time Fuzes used in Land and Naval Services ............... . ...
30. T. and P. Fuzes used in Land Service ... ..............................
31. „ ,, „ Naval Service ... ... . .. ...
32. Igniters used in R.G.F. and R.N .T.F. Heater T o rp ed oes.................
33. „ ,, Fiume and Weymouth „ „ ... ...
34. Q.F. Ammunition, Fixed ... ... ... .. .  . .. ...
35. „ „  Separate .......................................................................
36. Q.F. Powder Cartridges for Paper Shot ... ... ... ...
37. Q.F, Blank Cartridges ... ... , ...............  ..............................
',‘8- Cartridges, Impulse, Torpedo ... ... ... ... ■■■
£9. Detonators and Electric Fuzes... ... ... ... ... ...
■10. Bridges foT Electric Detonators and Fuzes ... . . .  . . .
■JL Packages for Cartridges, Aiming Rifle, S.A., and M.G. (Ball)
42. „ ,, „ „ „ „  „  (Blank)
43. Rockets, Signal ... ... ... ... ... ... ■
44. Rockets, L ig h t ; Sound ; ligh t and Sound ; Flash and Sound
45. Tin Cylinders with Contents .. .  ... ... ... ...

Page.
7

19
25
43
50
57
64
78

100
112
113
134
136
137 
142 
145

164
170
186
197
205
206 
212 
231 
244 
295 
301 
304 
312 
334 
337
390
391 
420 
460 
466 
474 
496 
511 
520 
£48 
551 
562 
568 
574



Vll

LIST  OF ABBREV IA TIO N S.

A.G. Adjusted Charge.
A.O. Army Order.

A.O.S. Regulations for Army Ordnance Services.
A.P. Armour- Piercing.

A.P.C Armour-Piercing, Gapped.
B.Ld Breech Loading. *

B.L.C. Breech Loading Converted.
I C- I Common to both Land and Naval Service
c .e ! Composition Exploding (or Tetryl).
c.s. Oast Steel.
C.P. Common Pointed.

C.P.C, Common Pointed, Capped.
a i . Cast Iron.
C.F. Central Fire.

Day Bracer.
,f .s . Field Service or Forged Steel.
i f .g . Fine Gram,

F . of M. Fulminate of Mercury.
G.G. Gardner-Gatling,
G.S. General Service.
fa. Feet per Second.
H.A, High Angle.
H .E. High Explosive.

L.S. or I L . I Land Service.
L.G. Large Grain.
M.G. Machine Gun.
M.H. Hartini-H enry.
m .l . Metal Lined.
M.D. Modified Cordite.

M.D.T. Modified Tubular Cordite.
M.D.S. Modified Strip Cordite.

M.Y. Muzzle Velocity.
N.S. or I N. I Naval Service.

N.T. Night Tracer,
Q.F. Quick Firing.

Q.F.C. Quick Firing Converted.
R.F.G. Rifled Fine Grain.

R .F . Rim Fire.
R .L . Royal Laboratory, .

S.F. and A.W. Small Flange and Above Water.
S.V. Specific Volume.
S.V. Striking Velocity.

S.F.G .1 Sulphurlesg Fine Grain.
T.N.T, Tri-nitro-toluene {or Trotyl),

V.S. Vent Sealing. .
W .I. Wrought Iron.

§ Paragraph in List of Changes.



VI 1\

P R E F A C E  TO T EN T H  ED ITIO N .

The m atter in this edition is Confidential ; attention is directed 
to the note on the title page.

An attem pt has been made in this edition to make the Treatise 
on Ammunition as complete as possible.

Chapters have been added describing the materials used in the 
manufacture of ammunition, and technical manufacturing terms are 
explained.

Most of the tex t has been rewritten and brought up to  date, and 
the amount of m atter increased.

The number of plates has been increased from 94 to  117, and a 
large number of new wood-cuts added.

Most of the tables and descriptions of packages and ft Implements 
Ammunition ” have been placed a t the end of the chapters to which 
they refer, thus avoiding a mass of tables a t the end of the Treatise.

This edition has been prepared by the Instructional Staff 
(Ammunition Branch) of the Ordnance College, who desire to  
acknowledge with thanks the assistance given by the staffs of the 
Chief Inspector, Woolwich, and of the Superintendent, Royal 
Laboratory.

Ammunition Branch,
Ordnance College.

Is# August, 1914.

i



The information given in this Treatise is not to be regarded as an 
authority for demand, issue, or condemnation of Stores.

(N .B.— This edition is corrected up to 1st August, 1914. As 
some typographical errors m ay have occurred in publication, 
it is requested that, should any be discovered, they may 
a t once be pointed out in writing to the Secretary, W ar 
Office, S.W .)

(Note,— For the regulations as to handling, making up, inspection, 
packing, and marking of ammunition, see Regulations fo r  Army  
Ordnance Services, Part I I .  For the regulations affecting the classifi
cation and storage of explosives, sec Regulations fo r  Magazines, &e.)

C H A PTER  I,— G EN ER A L REM A RK S ON EX P LO S IV E S.

Composition ; Serv ice  E xplosives ; Characteristics.

{For further details, see Text Book of Service Explosives.)

Explosives can be made by forming intimate mechanical mixtures 
of the combustible and the oxygen supplying substance or by causing 
oxygen to enter into chemical combination with such elements as 
nitrogen, hydrogen, carbon, Ac.

Gunpowder is an example of the mixture type of explosive, gun
cotton is a chemical compound, and cordite is a mixture of two chemical 
compounds. *

Most of the chemical compound type of explosives are nitTO com
pounds. In these, oxygen is held in unstable chemical combination 
with nitrogen. The application of heat upsets the stability, and the 
oxygen set free forms new combinations, usually gaseous, with the 
other constituents of the explosive.

When this chemical action takes place great heat is evolved and 
considerable expansion of the products of combustion takes place. 
The quicker the ac:ion and the greater the heat evolved the more 
violent, the explosion.

TREATISE AMMUNITION.
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The explosives commonly m et with in the service are gunpowder, 
cordite, guncotton, lyddite, picric powder, trinitrotoluene, fulminate 
of mercury and composition exploding.

Explosives may be divided into three classes :—
(1) Propellants.
(2) Disruptives or High Explosives.
(3) Detonators,

(1) This class includes gunpowder, cordite, and all explosives used 
for the firing of projectiles.

These explosives are intended to act very much more slowly than  
those in Classes 2 and 3.

The inertia of the projectile has to  be overcome gradually, other
wise the projectile or gun may be strained or fractured. The rate of 
burning can be to some extent regulated by altering the composition, 
moisture, density, size of grain or cord, &c.

Explosion is very rapid combustion.— Combustion is the oxidation 
of such elements as carbon, hydrogen, &c,, contained in the substance ; 
if the oxidising process is moderately slow it is called burning, if very  
Tapid, explosion.

The rate of combustion of an explosive is affected principally by 
pressure and the amount of area exposed ; the action takes place on 
the surface only.

The higher the pressure the more rapid the explosion.
F o r example, a cordite cartridge ignited in the open burns away 

rapidly but harmlessly, but if it is confined so that the gaseous products 
formed cause the pressure to rise, explosion takes place.

The greater the area exposed the more rapid is the explosion.
A cartridge made up of small size cordite burns faster than one 

of equal weight made Tip of large size sticks, because the igniting 
flame can act on a greater surface or larger number of particles a t the 
same time.

(2) This class includes guncotton, dynamite, lyddite, &c. These
explosives are intended to detonate, though of them can be made
to simply explode, or even bum , but they cannot be used as propellants, 
whereas some of the latter m ay be made to  act as disruptives. {See 
Cordite.)

Detonation is a different action from explosion, for whereas in 
the latter combustion is confined to the surface and takes place layer 
by layer, in the case of detonation the action takes place instantane
ously throughout the whole mass of the substance.

Detonation is a wave action, and the detonating wave will pass 
through space and through solids.

An explosive, when detonated, is considerably more powerful than  
when simply exploded.

The usual means of securing detonation of a high explosive is by 
igniting a small quantity of fulminate of mercury in contact with i t ; 
but a blow, friction, or a sudden rise in temperature, will in some 
cases cause detonation.

The speed of detonation varies with the different disruptives and



with the medium in which they lie, but it is approximately 4  miles 
a second.

Some disruptives can only be completely detonated when com
pressed and strongly confined.

(3) The commonest service example of this class is fulminate of 
mercury.

The action of this class is even more rapid than that of the last, 
and though the heat evolved a t the moment of detonation is great, it 
lasts for so short a time that there is no incendiary effect. This class 
is used for initiating explosion or detonation in other explosives. I t  
is thought th at the brusque explosive blow given by fulminates to  
surrounding explosives causes direct chemical disintegration, and so 
starts a detonating wave.

a 2(a 11123)
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C H A PTER  I I .— GUNPOW DER.

Composition and D iffe r en t  F orms met with  ; Manufacture ;
P r o p e r t ie s ; U s e s ; Classificatio n ; P a ck in g ; Storage.

Composhton.
Gunpowder is an intimate mechanical mixture of its constituents, 

namely, saltpetre, charcoal, and, usually, sulphur.
The gunpowders which are met with aie :—

“ Black,” “ Brown,” and “ Sulphurless.”
The composition of black powder is approximately :—

Saltpetre ...............................75 parts.
Charcoal . .  . .  . .  , .  15 ,,
Sulphur . .  . .  . .  , ,  10 ,,
Moisture , ,  . .  , ,  , .  '7  to 1 '5  per cent.

Brown powders contain more saltpetre, more charcoal and more 
moisture, but much less sulphur ; they bum  more slowly than black 
powders, and arc more difficult to ignite ; a cartridge of brown prism 
powder requires a primer of several black prisms.

Sulphurless gunpowder was introduced because the sulphur in the 
powder igniters of cartridges was considered to  have a bad effect on 
the stability of the cordite.

I t  contains about 70 per cent, of saltpetre, and 30 per cent, of char
coal, with a  small percentage of moisture. No more is to be made.

Prism or moulded powders are made in regular hexagonal prisms, 
having a hole through the centre of each, to  give even burning. No 
more will be made.

Pebble powder is in the form of cubes.
Mealed powder is largely used in the maftiufactuie of ammunition ; 

it is gunpowder reduced to an impalpable dust ; it is used in fuse 
compositions, quickmatch, friction tubes, &e.

Other powders commonly met with are :—
Large Grain (L.G.), Rifle Fine Grain (R .F.G .-).

“ P  ” Mixture is a mixture of pebble and fine grain powders.
The charcoal is the only constituent that can be altered in any 

way to obtain the various rates of burning of gunpowder required 
for different purposes.

The nature of the wood and the number of hours it is burnt largely 
affect the resulting charcoal, and subsequently the rate of burning of 
the finished gunpowder.

Manufacture.

The system of manufacture as carried out at W altham  Abbey is 
briefly as follows

Woods used fo r  charcoal.— The woods used are alder, willow or 
dogwood, according to  the nature of gunpowder required. Dogwood



is used for R F .G .2 and is charred for 8 hours. The charcoal is ground 
fine.

Weighing and mixing.— The ground charcoal, refined saltpetre, 
and finely ground sulphur are weighed in the correct proportions 
and thoroughly mixed in a  revolving drum. After mixing, this green 
charge,” as it is termed, is incorporated.

The incorporating mill consists of a flat iron or stone bed on which 
the iron or stone “ runners ” revolve on their edges.

The green charge is put on the bed and watered and then milled 
for some hours. The charge is continually turned over and dis
tributed by “ ploughs,” which scrape the charge from the edges of 
the bed to the centre as the runners revolve. .

Breaking down.— At the end of the milling operation the charge is 
mostly in the form of “ cake ” with some dust. This is taken to the  
breaking-down machine, which, by means of a  series of rollers, reduces 
the mill cake to  the form of 41 meal ” or fine dust.

Pressing.— The meal is pressed between a  number of metal plates 
in a hydraulic press, so forming a number of slabs of “ press cake
about k inch thick. ■

This press cake is broken up by hand and put through a' granulating 
machine, which crushes it between rollers forming grains which pass
over sieves in the machine.

The required, size of grain is obtained by passing the granulated 
powder over sieves of the necessary mesh.

The “grain” then goes through the following finishing operations :—
Busting  in revolving barrel sieves to  remove dust.
Glazing in revolving wooden barrels with or without the addition 

of graphite.
Staving.— The grain is laid on trays and dried in a steam-heated 

stove at 100° F .
The time taken depends on the nature of powder and the amount 

of moisture it contains.
Finishing.— The grain is put in the finishing reel to remove any 

dust and give a finished glaze.
The finishing reels are skeleton wood reels covered with canvas,
Blending is the process by which a uniform “ brand ” (corresponding 

to the “ L o t ” with cordite) is obtained.
After blending the powder is ready for packing in barrels and 

issue.
Pebble, which is a cut powder, is made by placing the press cake 

in a machine whieh cuts it into a number of strips ; these strips are 
then ent across, so forming a^fehb er of cubes, which are “ drummed ” 
to take ofE the shaTp comers,

Prism powders were pressed to shape in special machines.

P ro perties.

Gunpowder ignites at between 550° F , and 600° F . ; it will 
deteriorate a t lower temperatures than th at which causes ignition. 
Sulphur begins to  vaporize a t about 240° F ., and water is given up at 
a still loweT temperature.
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Liability of gunpowder to explode by a blow or by friction.— Gun
powder can be exploded by a blow or friction, especially when a thin 
film of powder-dust is nipped between hard surfaces ; a  property 
made use of in the D.A.L Fuze No, 13.

A glancing blow, even between wooden surfaces, may cause 
explosion.

This fact forms a clue to  most of the precautions laid down to be 
taken when dealing with gunpowder. When they are carefully 
observed the risk of an explosion is small.

Gunpowder stands climate well. Pure saltpetre is not deliques
cent to any great e x te n t; the glaze and density of powder aid in 
preserving it from damp, besides affecting the rate of burning ; still, 
in damp climates, or in a damp magazine, it is necessary to keep 
powder in air-tight metal cases. Also moulded powders, especially 
brown powders, contain a comparatively high percentage of water, 
hence these powders must be kept in air-tight metal eases to prevent 
the loss of moisture, which would otherwise occur in hot and dry 
magazines.

‘Keeping gunpowder in a damp atmosphere will tend to separate 
the ingredients by wetting a portion of the saltpetre, which on a 
change of atmospheric conditions may effloresce, i.e., be carried to 
the surface of the grains, and appears in the form of white specks.

The dryness and proper ventilation of powder magazines are there
fore points of great importance.

Gunpowder must not be allowed to remain in direct contact with 
metal, as if there is the least damp present the saltpetre in the powder 
will corrode the metal, thus damaging both. Again, paper, if of any 
thickness, is found to cause powder to deteriorate, as it is apt to  
absorb moisture ; this causes part of the saltpetre to  be absorbed 
into the paper, which becomes more or less impregnated with it a t  
the expense of the powder; this difficulty can be overcome by 
varnishing the paper.

U ses.

Gunpowder is used :—
(а) For blank charges.
(б) F o r charges when firing paper shot.
(e ) For the igniteTs of most cordite cartridges.
(d ) For the bursting charges of shell. '
(e) In fuzes and tubes.
(f )  In various combustible con^fcsitions, such as quickmatch,

priming and cap compos^rons, &c.
(g) Occasionally to fire projectiles from some old guns.

Classification. {See Regulations for A.O. Services, Part II .)

The main classes of powders are :—
Class I . .  . .  . .  . .  Service.
Class I I  , ,  . ,  . ,  , .  Blank.
Class I I I  . .  . .  . .  . .  Shell.
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S&rvico powders arc of the highest grade. Exam ples of use ' 
Igniters of cordite cartridges, charges for firing paper shot. ■

Blank powders are mainly used for blank charges ; to  give other 
examples of their use : Blank L.G. may be used for the bursting 
charge of Armour-Piercing Shell; Blank F.G . m ay be used with 
pebble powder for filling certain shell.

Shell powders are mainly used for filling shell; the following 
table enumerates the various natures of powders employed for this 
purpose.

Ta ble  No. 1 .

Powders used fo r  Shell Filling.

Nature of Powder, i
i

“ P ” Mixture .................j
i

Shell Q.F. or “ F  ” Mixture

Blank, L.G., new or con
verted from Black powder

Nature of Shell. Remarks.

Common, & Comm on-pointed! (“ P  ” Mixture is Shell 
Shell 12-pr. and upwards, j P . and Shell F.G.) 

Common, & Common-pointed! (Shell Q.F, is Q.FA 
Shell 12-pr, to 6 -inch. \ reduced to Class H I ;

i it is mixed with 
Common Pointed Shell, i Shell F.G.)

B .L . 4-inch H ., M ark'll. :

ui , T n  f N ew  or Blank, L .G -1 Converted
L.G ., R.L.G ., R -L-G ./ and 

R .L .G .1

Armour Piercing Shell, (” P  ” Mixture was 
Uncapped Armour Piercing formerly used for 

Shell in the Land Service. 1 Uncapped Armour
Piercing Shell.)

F.G ., R.F.G ., R ,F ,G .S 
Shell F.G . JVew 
Blank F.G. N&n

: Q.F. Shell, F.G. and 
Shrapnel Shell. S.F.G.* may be used

j for filling Field 
j Shrapnel in L.S.

R.F.G.2 Star Shell.

Q .F. Shell, F.G. Q.F. 3 and 6-pr, Shell,

Shell, Q.F. F.G. converted Q.F. 3-pr. Shell. ! Naval Service only.

Shell L.G. Practice Shell (iron). j

P a c k in g .

Gunpowder is usually packed in barrels, the powder being placed 
in a  rubber bag inside the b arrel; the barrels hold about 100 lbs.

Powders are, however, sometimes packed in serge bags, containing 
about 10 lbs., which are then packed in barrels or metal-lined cases 
for issue to  Royal Artillery and in brass cases for issue to  H.M, ships.

Moulded (i.e., prism) powders are packed in zinc-lined wooden 
rectangular eases, known as “ Case, powder, 100 lbs.”

The zinc is japanned on the inside.
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Packages fo r  Gunpowder.

Barrels, powder.— The present pattern is Mark III , There are  
four sizes : wholes half, quarter, and eighth.

Powder barrels consist of three parts, viz, :—
1. Staves.
2. Heads.
3. Hoops.

The most protuberent part of the barrel is known as the ft bilge,”  
and the centre of the bilge is known as the “ pitch.”

Between the bilge and the end of the barrel is the “ quarter,”
The extreme end is known as the “ chime.”
To distinguish one end of the barrel from the other, that a t which 

the barrel is opened is known as the “ top end,” the other as the 
“ back end.” The top end m ay be known by having the staves 
bevelled oS close to the chime to facilitate heading.

All powder barrels have four copper hoops ; the remaining hoops 
are of ash or hazel. If the copper hoops are not tinned, they must 
be coated with black ta r  varnish before being used for high explosives.

Powder barrels are used to transport and store cubical and 
granulated powders when not made up into cartridges; they are 
also occasionally used to hold cannon cartridges, and would then be 
fitted with brown paper linings.

Barrels of gunpowder are not to be rolled.
The whole barrel takes about 100 lbs. of powder, the iialf 50 lbs, 

and the quarter 25 lbs. -
A rubber bag is always used inside the barrel, except as above.

Case, Powder, 100 lbs. ] C  | .

Case, powder, 100 lbs. Mark V, is for prism powders in bulk ; it is 
a wooden box lined with zinc, which is japanned on the inside ; the 
lid is secured by brass screws ; the zinc lining has a recess for luting, 
and is removable ; the case is fC khaki ” colour for N.S. and "  service 
colour” for L.S. Dimensions, 2 ft. in. by 1ft .  3^ in. by 9 f in . 
deep. There is a  circular recess in the lid and side, which was for 
the sealing label. These cases, when used to contain picric acid, have 
the lining removed and a  calico bag substituted.

Cases, Powder, Pentagon.

Cases, Powder, Pentagon, aTe made in two sizes, whole and half.
The whole case is a five-sided prism made of sheet brass, with 

the exception of the top and the fittings, which are of cast brass. 
The body is formed by bending the brass sheet up into the required 
prism, and rivetting and soldering the junction, and then fitting 
into the open ends of the prism the top and bottom.

In the top of the case is a circular opening, closed with a hung 
and a lid with a  hinged bolt. There are slots in the rim of the lid, 
and corresponding projections on the neck of the case ; the lid will 
only open when the slots and projections are in a corresponding 
position. There is a lever and spanner issued for opening the case.
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The half Pentagon is literally a  half of the case described above, 
but has a smaller opening.

The Pentagon Cases weTe originally issued for B .L , powder 
cartridges up to 6 in. ; they are still employed for packing loose 
gunpowder in 10 lb. and 15 lb. serge bags, for issue to H.M. ships.

To close the case, the groove round the neck is filled with Mark III  
luting ; the bung is then inserted and tapped down with a wooden 
mallet, the recess round the bung filled in with luting, smoothed 
down and wiped clean. The projection on the point of the lever is 
then inserted in the ring on the curved bolt, and the lever turned  
from left to right. The spanner is then used to  turn  the screw and 
jamb the curved bolt.

To open the case, unscrew the set screw free from the curved 
bolt with the spanner, turn the fid from right to left with the brass 
lever until the inclines are clear, then raise the fid and lift out the  
bung.

Storage.

Gunpowder is stored in Magazines in Group I, Division I ”.
W etted gunpowder, which is treated as an explosive, is stored In 

Explosive Stores in Group I I , Division II .
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C H A PTER  IIP.— N ITR O G LYC ER IN E.

Manufacture ; P roperties ; U ses .

Nitroglycerine is formed by the action of strong nitric acid on 
glycerine.

On a manufacturing scale mixed acids, nitric and sulphuric, are 
used.

The sulphuric acid is to  absorb water in the nitric acid, and also 
any that may be formed during the chemical action of nitration.

Manufacture .

Briefly the process as carried out a t W altham Abbey is as follows :—
The nitration is effected in a  large lead vessel in which charges of 

1,500 lbs. of glycerine are dealt with. The mixed acids are run in 
from the bottom, and are cooled by cooling coils in the vessel; the 
glycerine charge is then sprayed into the acids by air pressure while 
the temperature is kept down to about 20° C. (68° F .)  ; the contents 
are kept agitated by jets of air ; the glycerine is immediately con
verted into nitroglycerine. When the whole charge *of glycerine 
has been nitrated, the nitroglycerine is allowed to separate to  the 
top, whers it floats on the acids ; the level of the liquid is then raised 
by running in waste acid a t the bottom, and the nitroglycerine runs 
off to the prewash tank.

The first two washings are in plain w ater; the third in a solution 
of carbonate of soda. The nitroglycerine is then run down a gutter 
to the washing house, where it is washed in three changes of soda 
solution.

I t  is then given a final washing in plain water to rid it of excess 
of soda.

The nitToglycerine is then run into a  tank in the mixing house. 
This tank has a layer of sponges in it, and as the nitroglycerine filters 
through, the sponges absorb the water adhering. ’

The nitroglycerine is now finished and is run straight from these 
filter tanks on to the guncotton for the manufacture of cordite.

The manufacture of nitroglycerine is attended with a certain 
amount of danger.

P ro perties.

Nitroglycerine is a clear, oily liquid, nearly colourless ; it has an  
intensely sweet taste, but no smell ; it- is actively poisonous, and when 
absorbed through the skin, or when the vapour is inhaled, it causes 
headache and giddiness.

I t  detonates if given a sharp blow ot heated to 257® G.
I t  freezes a t about 45° E . ; thawing it is a dangerous operation.
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The direct rays of the sun decompose it and an even more unstable 
tub stance is formed, which will detonate if left.

I t  is too dangerous to use by itself, and is never kept stored in 
bulk.

U ses .

Nitroglycerine is one of the components of cordite, and is also used 
in ballistite, dynamite, blasting gelatine and many other explosives.

Directly after manufacture the nitroglycerine is incorporated 
with other substances, themselves explosives in many cases, and 
forms safe explosives, some suitable for use as propellants, others for 
blasting purposes, &c. (see Miscellaneous Explosives, page 35).
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C H A PTER  IV .— GUNCOTTON.

Manufacture ; P roperties ; U ses  ; I ssue ; P acking ; Storage.

Guncotton is cotton, or cellulose, that has been nitrated by the  
action of strong nitric acid.

The exact chemical composition of the resulting nitiated cotton  
depends on the conditions under which nitration took place, i.e.t 
temperature, strength of the acids, &c.

Guncotton is the tri-nitrate of cellulose ; the lower nitrates which 
are more easily formed are known as soluble or collodion cottons.

After nitration the cotton increases in weight (about 70 per cent.) 
and feels harsh, but retains its original colour and appearance.

Manufacture.

I t  is not possible to obtain on a manufacturing scale pure cotton  
or nitric acid sufficiently strong for the purpose.

Cotton waste is used and sulphuric acid is mixed with the nitric 
to absorb the water formed during the process of nitration.

There is no danger attending the manufacture of guncotton.
The method of manufacture carried out. a t  W altham Abbey is 

briefly as follows :—
The best cotton waste which has been freed from grease by boiling 

with benrine and alkalies, and which should contain not more than  
15 per cent, oily m atters, is employed. I t  is picked over to remove 
foreign substances, passed through a teasing machine, and dried. 
I t  is then steeped in the mixed acids, which are prepared to  the 
following analysis :—

70 per cent, sulphuric acid.
21 ,, ,, nitric acid.

9 „ „ water.
The cotton (now converted into guncotton) is boiled, to rid it of 

the free acid, which, if left in, even in minute quantities, would not 
oL\y be fatal to  the keeping qualities of the guncotton, but would 
nuke it dangerous to store, owing to its liability to decomposition and 
spoitaneons combustion. After the boiling process, it is pulped 
and washed, and then alkaline m atter is added, except when required 
for the manufacture of cordite, and in this state it is moulded and 
pressed into any required form, the pressure employed being 6 tons 
to the square inch. When finished, it should contain from '8  to I ‘ 5  
peT cent, of alkaline m atter. In this state it is ordinary wet gnn- 
cotton as found in the Service in slabs.

The guncotton for making dry primers is subsequently dried till 
it contains only 2 per cent, of water.

The cyfinders of guncotton for making cordite are moulded under 
a  pressure of 34 lbs. to the square inch and then dried.



wire, wood, &c. .
Teasing.— The fibres are separated by means of wooden rollers

fitted with iron teeth. ■
Willowing.— Cotton dust, small wood and grit is removed by this 

process, which is similar to  the teasing process, but there are no teeth 
fitted to the rollers of the machine.

Drying.— The cotton is passed on an endless band backwards 
and forwards in a large steam-jacketed stove.

Dipping or Nitrating.— The dipping is done in circular earthen
ware pans, about 3 feet 6 inches in diameter, and 1 foot deep, which 
are arranged in rows in a large room. The mixed acids {nitric and 
sulphuric) are ruin into the pans from the bottom. About 20 lbs. 
of cotton are then immersed in the acid in each pan ; nitration takes

hours.
Drawing off the adds.— The acids are run off from the bottom of 

the pans ; a t  the same time water is run into the pans from the top, 
until the acids have been entirely replaced by wateT.

Removing adds from  the guncotton.— The guncotton (as the cotton  
has now become) is allowed to drain.

I t  is then boiled in seven changes of water, and each washing is 
displaced by cold water.

Pulping .— The guncotton is reduced to a wet pulp in a “  beater,” 
in which a stream of water carries it between two sets of knives— one 
set on a revolving iron roller, and the other set on a  bedplate.

Pulping reduces the length of the fibres and produces a form of 
guncotton convenient for moulding.

Removal of mechanical impurities.— The pulp, carried along by 
water, passes over the poles of a magnet through grit traps, wood 
traps and over blankets ; this removes wood, sand, small pieces of 
metal, See.

Poaching.— The poachers are large tanks provided with paddle 
wheels to keep the finely divided guncotton agitated in a iaTge 
volume of water. The pulp receives three washings in this machine . 
it is allowed to  settle after each washing, and the washing wat y 
removed by a skim m er; this removes impurities lightei than tee  
guncotton.

The poaching process also blends a number of different batches, 
so as to get a uniform product.

Addition of alkali.— Lime water and enough carbonate of soda 
to precipitate the lime from the lime water as carbonate of lime is 
added to all guncotton intended to pass into the service in the form 
of compressed guncotton. No alkali is added to guncotton intended 
for the manufacture of cordite.

Washing.— The pulp is given a further washing in the poachers to 
remove any excess of carbonate of soda.

Moulding.— The pulp, still in a very wet state, is run into moulds, 
and a great deal of the water drawn off by a vacuum engine.

Pressing (u) Fo r cordite.— The pulp, if intended to be formed 
into guncotton cylinders for making cordite, is subjected to a pressure

The operations in the process are as follows :—
Picking.— The cotton is picked over by hand to remove string,
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of 34 lbs. to the square inch, which is sufficient to give it such a  
consistency that it may be handled without crum bling; it i& 
subsequently dried.

Pressing (6) F o r guncotton slabs and primers.— The pulp if intended 
to form guncotton slabs or primers is wrung in centrifugals to rid it 
of exeess of water. This partly dried pulp is weighed out for each 
slab or primer as required, moulded, and then compressed at about 
6 tons to the square inch. Slabs are then dipped in a solution of 
carbolic acid. In this state it is ordinary wet guncotton (20 parts  
of water to 100 parts of dry guncotton).

If intended to pass into the Service as dry primers it is dried till 
1 ‘o to 2 per cent, of water remains.

The finished primers or slabs have the test number stamped on them  
with a special red ink so th at the date and details of manufacture 
can be traced.

Ge n e r a l  P r o p e r t ie s .

Guncotton is very susceptible to explosion by influence. This 
property was utilised in “ countermining ” where a  large charge 
of guncotton was fired in a mine field, thus firing all the mines in the 
vicinity.
' Guncotton can be very easily detonated by means of fulminate of 
mercury and when detonated it is instantaneous in its action, there 
is therefore no need to tam p a  charge as must be done with gun
powder for demolitions.

I t  is nearly as powerful as dynamite, when detonated, but requires 
a stronger detonator.

The chief products of the explosion of guncotton are aqueous 
vapour, carbon monoxide, earbon dioxide and nitrogen, there is 
therefore no smoke. The carbon monoxide is highly dangerous in eon

' fined spaces such as mines, as it is an active poison and very inflam
mable ; for this reason guncotton is unsuitable for mining purposes 
in the L .S ., except under special conditions, when the miners are not 
required to enter the ground again for some time after the charge has 
been fired.

A nitrate added to guncotton acts as an oxygen supplier, so that 
no carbon monoxide can be formed. W ith this addition (see Tonite) 
guncotton can be used for mining.

Guncotton is unaffected by water and can therefore be stored 
and used in the wet state, it is then the safest of explosives.

Used for demolitions it is about four times as powerful as gun
powder, but it only has a local shattering effect, whereas gunpowder 
has a general lifting action.

P roperties op Dr y  Guncotton.
Guncotton when dry may ignite at 277° F . ; it must ignite at 

400° F . Its mean igniting point may be taken at about 340° F . The 
low ignition point of guncotton is taken advantage of by using loosely 
twisted strands as an igniter in some cordite cartridges. Guncotton 
is .also used in the form of dust, mixed with mealed powder, as priming 
for, electric tubes, &c. .
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When a small quantity of dry guncotton, perfectly unconfined, is 
ignited by a  flame or by a heated body, it burns very rapidly with a 
bright yellow flame ; if, however, the cotton is ignited when confined 
in a strong case, even of wood, the action is very different; for it 
then explodes with great violence, and the strength of the explosion 
will depend upon the strength of the case ; to  develop it fully a strong 
iron case is required.

A large quantity ignited in the open burns for a  time till the  
temperature of the surrounding mass is raised sufficiently high, 
explosion or detonation then takes place.

I t  is easily fired by percussion or friction, but the detonation is 
usually very local and confined to the part struck.

Compressed dry guncotton is easily detonated, even when un- 
eonfined, by the action of various explosives, of which fulminate 
of mercury is found the most suitable.

About 5 grains of fulminate of mercury enclosed in a tube and 
ignited in close contact with compressed dry guncotton producer 
detonation, but to guard against any chance of failure, Service 
detonators contain from 12 to 77 grains. A description of Service 
detonators will be found in Chapter X X .

To produce detonation, the guncotton must be in a compressed 
form ; loose flocculent guncotton cannot be detonated ; it is merely 
scattered by the detonator.

Ordinary dry guncotton contains about 2 per cent, of moisture. 
If the moisture amounts to 5 per cent, the guncotton can be easily 
ignited by a flame, but probably will not detonate with a small 
detonator.

U ses of Dr y  Guncotton.
Dry guncotton is used chiefly for the manufacture of cordite, and 

in the form of primers to detonate charges of wet guncotton.
I t  is also used in the form of yam , in the igniters of certain 

obsolescent cordite cartridges, and in some primers and tubes, Ac., 
also as dust in the priming composition of certain tubes, &c.

There is a special 2-oz. primer used in the £ lb. Sound Rocket, 
Mark II.

Forms in  which dry guncotton is used.
Dry guncotton primers are generally cylindrical ; the perforations, 

which are slightly tapered, are intended to take the detonators. They 
are packed in brass, copper, or tin cylinders ; a cylinder filled with 
primers is known as a “ charge priming ” (except when the primers 
are to be used separately) ; the cylinders are packed in wooden boxes 
for convenience of transport and storage.

The nomenclature of the primers at present in the service is shown 
below ; for detailed particulars see table and Plate I.

Guncotton, dry, primers, Field, 1 oz. | C | .
,, ,, ,, Rocket, 2 oz. | C | .
,, ,, ,, Warhead, 1 oz. | N | .
„ ,, ,, Warhead, 2 oz. | N | .
,, ,, ,, Mine, 9 oz. j N | and | C J .
,, ,, „ Mine, 1-1 lbs. | L  | .
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Guncotton, dry, 'primers, Field, 1 oz. are conical in form and are 
coated on the exterior only with a hard gelatine surface by dipping 
them in acetone to keep them dry and to prevent the surface crumbling ; 
they are intended for all Field Service with the 15 oz. field slab.

Early issues of the 1 oz, primer were not coned and were paraffined 
on the surface, ■

They were known as primers “ H .”
Guncotton, dry, primers, Rocket, 2 oz. Mark. I  was originally known 

as primer “ E .” I t  is acetoned. I t  is used in the Mark I I  Sound 
Rocket. Early issues were paraffined.

Guncotton, dry, primers, Warhead, 1 oz., Marks I  and I I  and Gun
cotton, dry , primers, Warhead, 2 oz., Marks I  and I I  were originally 
known as torpedo primers ; they are not acetoned.

Guncotton, dry, primers, M ine, 9 oz., Mark I , \ C f are used with 
the outrigger torpedo, and for submarine mining, &c. They have two 
perforations to take electric detonators.

Guncotton, dry, primers, M ine , 9 oz., M arks I I  and I I I , | N [ 
are used in the Mines spherical. The Mark I I  forming the top 
primer of the charge priming, is perforated to take the special 
detonator.

Guncotton, dry, primers, M ine, 11 lb., M ark I , | L  [ are used in 
the Countermine, which is now only used in the Colonies.

Each  primer has two perforations to take the electric detonators, 
which fit it to the top primer of the priming charge.

Guncotton, dry, yarn, No. I ,  is used for filling the tube, torpedo, 
dropping gear, and a small tuft of it is wrapped round the bridges 
of Fuze , Electric, No. 11 and Detonator No. 13. The No. 4 , which is 
about fifteen times as thick as the No. 1, is used to form the packing 
in the Charge, priming, Warhead, 1 lb. 1 oz., for the igniters of some 
cordite cartridges, and a small tuft of it is wrapped round the bridge 
of the Primer, Electric, Large.

I ssue and P acking op Dr y  Guncotton.

General remarks.— All dry guncotton primers, except those forming 
the priming charges for Warheads, are packed in tin cylinders, 
lacquered black internally and painted black externally. The internal 
lacquering is to prevent rusting of the tin by the action of moisture 
which might he deposited from the guncotton a t high temperatures.

The lids are secured to the cylinders by bayonet joints, except 
that of the Charge, priming, 2^ lbs,, Mark III ,

Guncotton yarn is packed in similar tin cylinders.
The tin cylinders containing the dry primers or yarn are packed 

in boxes painted service colour for Land, and khaki colour for Naval 
Service.

Cylinders.

Cylinder, guncotton, primer, Field, 1 oz,, M ark I I I  is made of tin, 
lacquered internally and painted black externally. I t  holds 10 
** Primers, field, 1 oz,” ; each primer is inserted into a small conical 
waterproof paper holder before being placed into the cylinder. A
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tape lifting becked passing through the primers and attached to a 
glazed-board disc, enables them to be withdrawn. The lid of the 
cylinder is secured by means of a bayonet joint and is attached to  
the body by a piece of whipcord. _

The Mark II  cylinders differ from the above in dimensions ; the 
1 oz. primers packed therein were not fitted with paper cylinders 
and had no tape lifting beckct.

Cylinder, guncotton, primer, Rocket, 2 oz., M ark I  is made of tin, 
black lacquered internally and painted black externally, and the lid is 
fastened by bayonet joints. The cylinder holds nine 2-oz. primers.
A doubled tape with the bight passed below the primers and attached  
underneath to  a glazed board disc enables them to  be withdrawn.  ̂

Cylinders, guncotton, yam , are made of tin, black lacquered inside 
and painted black outside. I t  holds 2 ozs. of guncotton yarn, and 
the lid is secured by bayonet joints and attached to the body by a 
piece of whipcord.

Charges, Prim ing ,

Cylinder, guncotton, charge, prim ing, Warhead, 6 oz., M ark I I I  
is made of copper, and holds six 1-oz. primers. I t  is screw-threaded 
on the exterior a t one end, and recessed to  take the torpedo detonator ; 
the other end is closed by an indiarubber diaphragm between two 
metal plates, which can be pressed together by means of a screw. 
To prevent the indiarabber disc adhering to the sides of the copper 
cylinder the edges are covered with paper.

Cylinder, guncotton, charge, prim ing , Warhead, 1 if6, 1 oz., M ark I I I  
is made of tinned brass, and one end is threaded on the exterior to  
fit the pistol, and threaded internally to receive a plate for closing 
it. This plate has a recess in the centre to Teceive the detonator, 
closed by a screwed washer ; after the eight primers are inserted a  
small grummet of guncotton yarn is placed on top and the closing 
plate screwed in ; an indiarubbeT disc is placed above the recess for 
detonator and secured by the screwed washer.

Cylinder, guncotton, charge, priming, M ine, spherical, 2^ lbs , 
M ark I  \ N  ] contains four 9-oz. primers, three being unperforated 
and one perforated to receive the detonator. One end of the cylinder 
is closed by a fid secured by bayonet joints, and tape band, the other 
is closed by a gunmetal fitting prepared internally to receive the  
detonator and screwed externally for attachm ent to  the primer holder 
of the pistol. The cylinder is lacquered black internally and painted 
black externally. When filled it forms the “  Guncotton, dry charge, 
prim ing , M ine, spherical, M ark I  | N  \

Cylinder, guncotton, charge, prim ing, M ine, 2 J  lbs., M ark 1 contains 
four 9-oz. primers, forming the “ Guncotton, dry, charge, priming 
mine, 2^ lbs., Mark I | L  | The primers have two perforations, 
and are prevented from shaking about by a felt wad placed on top.

Cylinder, guncotton, charge, priming, lbs., M ark I I I  \ C  | con
tains four 9-oz. primers, each having two perforations. A varnished 
paper cylinder is used to fill up the space above the primers. F elt  
wads were used in the Mark I I  for this purpose. The cylinder is

(b  11123)
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painted black and the lid is secured by a tape band shellaced on. 
When filled it forms the “ Guncotton, dry charge, priming, 2^ lbs., 
M ark I I I  | C | ”

When firing the "  Guncotton, dry charge, priming, M ine, 2^ lbs., 
M ark 1 | L  | ” and the ' '  Guncotton, dry charge, priming, 2 J  lbs.. 
M ark I I I  \ G | ” a month-piece is used to close the mouth of the 
cylinders. The mouth-piece consists of a  disc of indiarubber held 
between two iron plates, four bolts pass through these arid are used 
to tighten the plates and so cause the disc to expand. Electric 
detonators are used to  fire the charges and two holes are bored through 
the plates and india rubber disc to admit of the wires passing through. 
The tightening of the bolts causes the disc to expand and close the 
holes round the detonator wires in addition to  closing the mouth 
of the cyUnder.

Cylinder, guncotton, charge, priming, M ine, 4| lbs., M ark l  f C [ 
contains three Primers, Mine, lbs. A felt wad is placed above and 
below the primers.

The cylinder is lacquered and the lid secured in the usual manner.

Boxes.

Box, guncotton, dry, primers, Field, 1 oz., M ark 111 \ C | . This 
box. is made of deal, with copper wire handles at eagh end. I t  is 
painted service colour for Land and khaki colour for Naval Service.

I t  is fitted with wood packing pieces and holds six cylinders Gun
cotton primers, Field, 1 oz.

The lid of the box is secured by metal screws.
The Mark II  box is slightly smaller.
Box, guncotton, dry, primers, Rocket, 2 oz., Mark I I  \ C \ . The 

above box is similar to the Box, guncotton, dry, primers, field, 1 02., 
Mark III , but holds four cylinders, Guncotton primers, Rocket, 
2 oz. '

The Mark I box is longer, wid^r and deeper than the Mark II. 
I t  holds cither 36 primers 2 oz. or 24 detonators No. 8 in four cylinders.

Box, guncotton, dry, charges, prim ing, M ine, 2]r lbs. I C | . This 
box is made of wood, with elm ends and copper wire bandies. The 
lid is secured by metal screws.

I t  is painted stone colour.
I t  bolds 10 charges.
The other boxes for priming charges arc similar in construction.
Box, guncotton, dry, yarn, is made of wood, with copper wire handles. 

I t  has divisions to bold eight cylinders.

Storage.

Dry guncotton is stored in Magazines in Group I, Division II.
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Table N o. 2 —De y  Guncotton.
Table shoumo Nomenclature and system of packing of GuncoUon Primers and Priming Charges in Land and Naval Service

in accordance with § 15890, § 14397, 14398, § 14354 and § 13939 List of Changes.
PRIMING CHARGES.

w
to

PRIMERS.

Guncotton, dry, primers,
Field, 1 oz., Mk. I [ C | 

(This primer is conical and lias 
one perforation-) 

Guncotton, dry, primers, 
Rocket, 2 oz., Mk. I j C J

(One perforation.)^__
Guneotton~~dry, primers, 

Warhead, 1 oz.
Mk. I (unperforated). [ N [
Mk. II (perforated). J_N j _ ___

Guncotton~dry, primers, 
Warhead, 2 oz.

Mk. 1 (imperforated), f N f 
Mb. II (perforated). | N | 

Guncotton, dry, primers,
Mine 9 oz.„ Mk, I j C j

(two perforations),

„ „ Mk. II | BT | _
(one perforation),

„ Mk. UI|N|
(unperforated).___

Guncotton, dry, primers,
Mine, lbs., Mk. I f L  [

(two perforations).

(Note.-A priming charge includes the; 
cylinder shown in the nest column.):

CYLINDERS.

Cylinder, guncotton, primers, Field, 
1 oz. (Tin, to hold 10). j C [

Guncotton, dry, charges, priming, 
Warhead, 0 oz., Mk. II | N | 
(i.e., 6 primers in a cylinder).

Guncotton, dry, charges, priming, 
Warhead, 1 lb, 1 oz., Mk. II 
j N | (i.c., 8 2-oz. primers in a 
cylinder).

Guncotton, dry, charges, priming, 
Mine, 21 lbs., Mk. I | L J 

Guncotton, dry, charges, priming, 
lbs., Mk. ITT | C | 

Guncotton, dry, charges, priming, 
Mine, spherical, 2£ lbs., Mk. I
|N|

Guncotton, dry, charges, priming, 
Mine, 4}  lbs,, Mk. I f L  | (i.e., 
3 primers in a cylinder).

Cylinder, guncotton, primers,Rocket, 
2 oz. (Tin, to hold 0). J C |

Cylinder, guncotton, charge, priming, 
Warhead, 6 oz., Mk. Ill | N | 
(copper with detonator holder.)

BOXES.

Bos, guncotton, dry, primers, Field, 
I oz. (to hold (5 cylinders). J C |

Box, guncotton, dry,primers,Rocket, 
2 oz. (For 3C primers in 4 cylin
ders,) I C [

Cylinder, guncotton, charge, priming, 
Warhead, 1 lb. 1 oz., Mk. Ill 
| N | (brass, tinned with detona
tor holder).

Cylinder,guncotton, charge, priming, 
Mine, 24 lbs., Mk, I  | L | 

Cylinder, guncotton, charge, priming, 
lbs., Mk. I ll  | 0  |

Cylinder, guncotton, charge, priming, 
Mine, spherical, 2^ lbs., Mk. I 
I N J (Tin.)

Boxes, guncotton, dry, charges, prim
ing, Warhead, G ozs. (There are 2 
sizes, one holds 12 and the other 0 
charges.) J K |

Boxes, guncotton, dry, charges, prim
ing, Warhead, 1 lb. 1 oz, (There 
are 2 sizes, one holds 12 and the 
other 0 charges.) | N |

Box, guncotton, dry, charges, prim
ing, Mine, 24 lbs. (to hold 10 
charges.) [ C [

Cylinder, rnmeotton, charge, priming, ; Box, guncotton, dry, charges, prim-
Mine, 44 lbs., Mk. I [ L j  (Tin.) ing, Mine, lbs. -(to hold 4

charges.) \ L j

is

Guncotton Yam is issued 2 oz. in a tin cylinder, 8 cylinders in "  Box, guncotton, dry, yarn. C
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P roperties of W et  Guncotton.

W et guncotton contains 20 parts of water to  100 parts of dry 
guncotton, or about 1 6 ' 5  per cent, moisture.

The wet guncotton in torpedo warheads contains 22*5 parts water 
to  100 parts of dry guncotton.

Guncotton in its Service forms cannot be kept for any length 
of time in a large volume of water because the compressed slabs would 
disintegrate. The guncotton, however, would suffer no chemical 
change, and, if re-pressed, would regain all its former properties.

I t  must be remembered that loose guncotton cannot be detonated 
by means of the ordinary Service detonators ; 16 to  17 per cent, 
of moisture is sufficient to make guncotton quite safe from ignition, 
and, a t the same time, is not enough to  cause the compressed slabs 
to disintegrate.

A Service slab of guncotton, if put on to a fire, only smoulders 
away as the outer portions become dry,

A Title bullet fired into wet guncotton will not fire it.
At the same time it can be used in the wet state for demolitions 

as it can be Teadily detonated by suitable means.
These properties make wet guncotton a very safe explosive for 

military purposes.
W et guncotton can be detonated by fulminate of mercury, but a 

considerable amount of the latter must be used.
As it is not desirable to carry or handle targe quantities of fulminate 

the safest and most convenient way is to detonate a small quantity 
of dry guncotton, in close contact with the wet, by means of a small 
Service detonator.

The weight of dry guncotton that has to be used depends on the 
amount of wet guncotton to be detonated.

W et guncotton, when detonated, is rather more powerful in its 
effects than dry.

This is because the detonating wave is passed throughout the 
mass more readily by the water in the interstices than by the air which 
fills up the spaces in dry guncotton.

W et guncotton may be dried by exposing it to the air of a dry 
room till it ceases to lose w eight; on no account must artificial heat 
be used to  evaporate the moisture.

W et guncotton can be sawn to  shape or drilled with the utmost 
safety, care being taken to  keep the cotton thoroughly wet during 
these operations.

W et guncotton keeps very well now that wood and felt packing 
pieces, &c., which encouraged fungus and bacilli to  form, have been 
done away with.

The dipping of slabs in carbolic solution is to prevent the formation 
of fungus, &c.

U ses of W e t  Guncotton.

W et guncotton is used for demolitions in the field and in torpedo 
warheads and mines.
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Forms in which Wet Guncotton is used.

W et guncotton is issued in the form of slabs. There are five 
different slabs in the Service, varying in weight from 14 02!. to  2£ lbs.

The nomenclature is shown below ; foT detailed particulars see 
table and Plate I I .

Guncotton, W et, Slab, Field, 15 oz., Mark I | L  | .
sj „ Mine or W arhead, 2£ lbs., Mark I  | C | .
„ f, „ Mine, 1£ lbs., Mark I  | N | .
„ ,, „ Mine, 1J lbs., Mark I | N | .
ft ,, ,, Mine, 14 oz., Mark I  1 N | .

Guncotton, wet, slab, Field, is rectangular, 6 in. by 3 in., and has 
one conical perforation to  take the 1-oz. Field primer.

Guncotton, ivet, slab, M ine or Warhead, 2| lbs., is square, G| in. by 
6| in.

Guncotton, wet, slab, Aline, 1£ lbs., is square, 4 f  in. by 4| in.

Guncotton, wet, slab, Aline, 1 J  lbs., is similar to the 15-oz. Field 
slab, but is slightly larger and has no perforation.

Guncotton, wet, slab, M ine, 14 oz., is the l j  lbs. slab with a semi
circle cut out of one side to fit Tound the priming charge cylinder 
in the mine.

I ssue and P acking oe W et  Guncotton.

W et guncotton slabs are packed

(1) Into metal “ cases,1* which are then packed into boxes or
into mines.

(2) Direct into “ boxes ” (metal-lined).
(3) Direct into torpedo warheads.
(4) Into metal-lined wooden eases, known as “ Case, powder,

metal-lined, half, special.”
(There is one instance in which wet guncotton is issued in the 

form of “ primers.” See Table 3 .)

Packages containing wet guncotton are always hermetically 
sealed, generally by soldering on the lid.

The closing plates of the cases or metal linings and the “ doom ”  
of warheads are fitted with a screw" plug, to allow the escape of carbon 
dioxide gas th at may have formed, and the re-wetting of the gun
cotton. I t  is to be noted that, in all cases where the weight of gun
cotton is given independently of the package, the weight of that 
material in a dry state is intended.
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The packages are :—
Box, guncotton, wet. Mine or Warhead | C | .

„ . „ „ Field, Mark II  J C | .
„ ,, „ Charges, Field, 15 oz. | L  | .

,, ,, ,, Naval, lbs.
j) ,, ,, ,, W arhead j N | .

Case ,, ,, Slab, Field | L  | ,
Cases, guncotton | N | , Nos. 1 to 5.
Case, powder, metal-lined, half, special.

Box, guncotton, wet, M ine or Warhead, Mark.? I I * and I I I  \ O \ , 
holding 20 slabs, was formerly known as the 50-lb. box ; it is of wood, 
with a  tinned copper inner case, black lacquered inside and out ; in 
the lid is a  screw-plug, the removal of which allows access to the plug 
in the inner case ; on the closing plate of the latter is a label showing 
the weight of the copper case and its contents, and the limits of 
increase or decrease in weight ( +  2 per cent, of the weight of the wet 
guncotton) allowed a t inspections.

Stencilled on the wooden lid is the nature and the number of 
slabs in the box, place and date of manufacture, and test number 
of the guncotton, and the gross weight.

Packing. pieces of corrugated tinned copper, black lacquered, are 
used in the inner ease ; they were formerly of wood.

These also serve to  keep the heat of the soldering iron from the 
guncotton.

Fig. 1.

BOX, GUXCOTTON, WET, MIKE, OK WAKHIiAD, AtII, III. 

28f in. x 12J in. x 8§ in.

Box, guncotton, wet} Field, M ark I I  \ C \ is similar in all respects 
to the above, except as regards size and details of packing pieces.

It bolds 14 slabs, Field, 15 oz.



. Box, guncotton, wet charges, Field, 15 oz., M ark /  \ L \ . These 
boxes are made of deal with elm ends, the bottom secured with biass 
screws. To each end is attached a copper wire handle secured by  
means of cleats. The interior of the box is divided into 16 partitions, 
each to hold one “ Case, guncotton, wet slab, Field, The top is
secured by brass screws. .

Case, guncotton, wet slab, Field, M ark I I I  \ L\ is made of tinned 
copper, to contain one '* Slab, Field, 15 oz.” The lid of the case is 
secured bv means of a soldered strip, similarly to fuze cylinders. I t  
has a small loop on top for lifting, and a  screw ping for re-wetting, 
and is fitted with a tinned copper packing piece.

Mark II  differs from the above in having a wood packing piece,
and is -fV in. shorter. ,

Mark I had no screw re-wetting ping, and wTas closed with a tape
band. _

Guncotton, wet charges, Naval, 16J lbs., M ark I V  is used for out
rigger torpedoes, and for general demolition purposes.

The present pattern, Mark IV, consists of a tin cylinder about 
1 0 i in. high, and the same diameter.

Two holes pass completely through the cylinder— one in the axis, 
the other parallel to i t ; the former is for attaching the case to a spar, 
and the other to contain the dry priming charge. The case is painted 
black inside, and contains thirty 9-oz. primers, wetted.

Thev are issued two in u Box, guncotton, wet, charges, Naval, 
16J lbs., M ark IN

Castes, Guncotton (Mark I I  Spherical Min e), Mark II,
Nos. 1 to 5, Naval,

The above cases are used for filling submarine mines. They are 
made of tinned copper, shaped to fit the interior of the mine and  
are packed with wet slabs. The lids of the cases are soldered on, 
and are fitted with sc.re>v plugs for re-wetting the guncotton, and 
handles for the purpose of removing the cases from the mine when 
necessary. A small tinned copper label is soldered on to the lid 
giving the number of the case, gross weight, limits of weight allowed 
on examination, &r.

The No. 5 Case, which forms the centre of the charge w hen packed 
in the mine, has a central hole to take the “ Cylinder, guncotton, 
charge, priming, Mine, 2| lbs.”

Case, powder, metal-lined, half, special.
Some Cases, powder, metal-lined, half, have been specially prepared 

to take guncotton, by making the bottom removable, so that the 
metal lining may he taken out and weighed when necessary, and 
by inserting in the bung a screw plug which can be taken out to  
allow of the escape of gas or to admit of re-wTetting. In  the wood 
lid is a small hole to allow of access to this plug without opening 
the lid. An arrow on the bung and another on the exterior of the 
case denote when the bung is in the correct position, with the plug 
under this hole. The interior of the lining is also coated with black
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paint. These altered cases are still available for packing gunpowder 
if specially required for th at purpose, but care must of course be 
taken to  see that they are thoroughly dry before inserting the powder. 
After inserting the guncotton, the Lining is closed by the metal bung, 
which is smeared round the edge with thick luting.

Damaged guncotton.— Pieces of guncotton sometimes become 
detached from discs and slabs in handling, packing and unpacking 
boxes, and unloading mines. Small, fragments and dust also accumu
late in cutting and shaping slabs in loading mines and warheads. All 
these should be carefully collected, and together with the solid pieces 
cut off the slabs in filling mines should be re-wetted, placed in half 
metal-lined cases prepared for guncotton, and kept wetted until 
disposed of.

Guncotton, wet charges, Warhead, are issued to Naval Service in 
“ Box, guncotton, wet charges, W arhead,” containing one charge. 
See Chapter V III.

Storage.

W et guncotton, except in Mines, is stored in Group III , Division I. 
W et guncotton in Mines in Group II, Division IL



SLABS,

Tatile No. o — l 14354. Wet Guncotton Slabs and Charges with their Cases and B oxes 
(Except Warhead charges and certain slabs which will be obsolete when existing stock is used up.)

I CHARGES. I

Guncotton, wet,
Slab, Field, 15 ozs., Mk. I [L  

6ffx 3 " x i r
(rectangular, one conical 

perforation).

Guncotton, wet,
Charges, Field, 15 oz=., Mk. I 
[ L  j (consists of one slab in the 

case shown in next column).

* Guncotton, wet,
Slab, Mine, 2) lbs., Mk. 1

u* x I f
0 l

x a*
Guncotton, wet,

Slab, Mine, If lbs., Mk. I ] N |
4f  X 4 f  x  j  r  ___

Guncotton, wet,
Slab, Mine, 1J lbs., Mk, 1 [ C |

O r X 3 ,V' x  i r  
Guncotton, wet.

Slab, Mine, 14 ozs., Mk. I | N [
Si" x  3 ,V  * I f  with^semi- 
circte cut to radius 1'88". 

^Guncotton, wet,
Slab, Warhead, 24 lbs., Mir. I j C 1 j

o r * x i r

_________ CASES._________^
Case, guncotton, wet,
Slab, Field, Mk. II or III 

| L | (to contain one 15- 
oa. Field Slab), (copper, 
tinned).

For filling naval mines, 
the slabs are packed in 
Cases, Guncotton | N | 
Nos. 1 to 5.

(These cases are of 
tinned copper, with 
screw plug for re
wetting.)

A number of cases are 
then packed into the 
mine.

BOXES.
Box, guncotton, wet, charges, Field, 15 ozs., 

Mk. I | L j (to hold 16 charges).

Box, guncotton, wet, Field | C f Mk. II 
(with copper tinned inner case, to hold 14 

slabs, Field, 15 ozs.).

Guncotton, wet.
Charges, Naval, 16^ lbs., Mk. 
IV | N J (consisting of 20 whole 
and 10 cut primers, packed in 
cylindrical tin case: the primers 
are the 9-oz. primers, wetted).

Packed in—
Box, guncotton, wet, Mine, Mks. II* and III  

| C | (with tinned copper inner case : for 
20 slabs, Mine, 21 lbs.).

The following boxes may still be met with, but 
no more are to be made:—

Box, guncotton, wet, Mine, Mb. II J C j 
(wire handles).

Box, guncotton, wet, Mine, Mk, II [ N | 
(wire handles).

Box, guncotton, wet, Mine, Mks. II* and 111 
j N | (wire handles).

The slabs are cut to shape and packed into the 
Warhead of a torpedo. _______ ______

Box, guncotton, wet, cliarges, Naval, 10£ lbs., 
Mk. I | N | (to hold two “ Guncotton, 
Wet, Charges, Naval

| Vi k '1 ■ *— w—r_-j ~r — — — f ____ _________ ^  _ _

* These data are identical in sir.c and .ta p . and will in fntarc bo designated “ Guncotton, Wet Slab. Mi™ or Warhead, Mark 11C).’

LO
G1
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CH A PTER V.— CORDITE.

Composition ; Manufacture ; General P roperties ; Cordite 
M.D. COMPARED WITH CORDITE, MARK I ; CORDITE IN THE GUN ; 
Cordite in Store ; A dvantages and Disadvantages ; F orms 
in  which I ssued ; N omenclature ; E xamination and 
Testing ; P acking ; Storage.

Cordite was introduced into the Service in 1893. I t  consists 
of nitroglycerine, guncotton, and mineral jelly (vaseline), incorporated 
together and gelatinized with the aid of a solvent, namely, acetone. 
The mineral jelly was originally added to act as a lubricant and to  
waterproof. I t  acts further as a stabiliser.

There are two natures of cordite in the Service :—■
Cordite.— Commonly known as Cordite, Mark I (though 

this is not its correct nomenclature}.
Cordite M.D,— Standing for “ Modified.”

The proportions of th e  ingredients are  :—

!
Mark I. i M.D.

i

Nitroglycerine ... ... ... ... 58 ; 30

Guncotton ... ... ... 37 <35

Mineral jelly ... ... .. .  ... ... 5 5

Manufacture of Cordite.

The system of manufacture, as carried out at Waltham Abbey, 
is briefly as follows ;—

Drying the guncotton.— The guncotton is brought to the drying 
stoves in the form of cylindrical 41 primers,” 3 in. in diameter and 
5 in. long, which contain 48 to 50 per cent, of moisture.

The primers are placed on copper wire racks in the stoves ; warm 
air is blown into the stove, and the temperature kept a t about 40 ̂  C. 
(104° F .).

The guncotton is dried down to 0 '5  per cent, of moisture, the 
process lasting about 100 hours.

Weighing.— When dry and cool the guncotton is weighed into 
bags made of rubber-lined canvas.

Adding the nitroglycerine.— The nitroglycerine is measured, not 
weighed ; this method offers great advantages, as great accuracy 
is obtained with less risk and inconvenience. I t  is run from the filter 
tanks into fixed lead burettes, and from the burettes on to the gun
cotton in the hags ; the dry guncotton cylinders absorb the nitro
glycerine, but the latter is not evenly distributed through the gun
cotton.
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M ixing the N.G. and guncotton—  The contents of the bags are 
mixed bv rubbing through i-in. mesh leather sieves into canvas 
bas;s.

The mass is now known as “ Cordite, or Cordite M.D. paste, 
according to its composition.

Incorporating.— The incorporating machine is an iron box, open 
at the top, and with the bottom shaped to form two semi-circular 
troughs, in each of which a spindle with propeller-shaped blades 
revolves ; the trough has a cooling jacket.

Two men manage the operation as follows The spindles start 
revolving, and one man pours acetone on to them from a can like 
a watering can (i . e with a “ rose ” ) ; the other operator puts the 
cordite paste into the troughs gradually, the acetone being con
tinually sprayed o n ; the mixture is being continually squeezed 
between the blades. When the charge is all in, a metal cover is put 
on, and the incorporating goes on for 3 hours.

Cordite requires 19 per cent, acetone and Cordite M.D. 37 per cent, 
and 3 per cent, of water. The water prevents the strands sticking 
together after pressing.

Addition of mineral jelly .— The mineral jelly (5 per cent.) is then 
added, and the machine sot to work for another 3 hours for cordite 
M.D. and 2 hours for cordite.

The “  dough,” as it is now called, is put in bags, and removed to  
the press houses.

Pressing into cords.— This is done in hydraulic presses ; the dough 
is placed in a  cylinder, and rammed tight with a wooden rammer ; 
the cylinder is then put into the press and the cordite squirts through 
muslin resting on a  100 mesh bronze gauze (which retains small foreign 
1 todies, such as chips of wood from the guncotton} and then through 
dies ; the number of dies is three in the case of size 45, and more in 
the smaller sizes. The pressure on the dough is about 2 tons per 
square inch. I t  is cut to length as it emerges from the press, and is 
laid in trays for the next process. Some of the smallest sizes are 
wound on drums.

Drying or staving.—Almost all the acetone (85 per cent.) is driven 
off by keeping the cordite in the stoves at 110° F . for a period which 
varies with the diameter of the cords. Fifty  per cent, of the acetone 
is “ recovered ” by drawing the air from the stoves through a sodium 
bisulphate solution. M.D. requires longer than Mark I because, 
being harder, it retains tbc solvent more. M.D. size 45 requires 
38 days, size 3£ requires 3 days, M.D.T. 5 -2  12 days.

Blending.— As the trays come front the stoves the cordite from at 
least 6 trays is packed in cases, each holding about 100 lbs. ; when 
about 25 cases have been filled they are blended into another 25 cases, 
so forming a blend. Multiples of these blends are blended together 
to form a lot, which is issued to the Service.

Size 3| small-arm coidite is blended as follows :■— 10 single-strand 
reels are wound off simultaneously on to a larger reel, and then six 
of the 10-strand reels are wound off simultaneously on to a drum. 
When the reeling is completed the ends of the 60 strands are secured
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by a band of tape wound round ihe drum, and t i e  drum is packed 
in a box or barrel for transport,

M.D.T. size 5 -2  is blended by running four 11-strand reels on to a 
drum.

A “ l o t ” of cordite may consist of any quantity up to 30,000 lbs., 
according to the size of the cordite.

Gen eral  P roperties of Cordite.

Cordite is a “ colloid,” that is, a substance that has no internal 
structural form.

I t  is owing to its “ colloid ” form th at cordite burns comparatively 
slowly. The i o t  gases cannot penetrate to tlie interior of the sticks, 
but each layer of the substance has to be burnt away successively.

Finished cordite resembles a cord of gutta-percha, and its colour 
varies from light to dark brown ; when in good condition it is smooth 
and tough and has little smell.

Finely ground cordite ignites at about 355° F .
Cordite is poisonous.
Cordite ignited in the open burns away without explosion.
Cordite can be fired by percussion, and can be detonated, and is 

then almost as powerful as guncotton ; it is for this reason that care 
lias to be taken in the ignition of charges of cordite in a gun to avoid 
all risk of detonation, therefore cartridges of M.D. cordite never had 
igniters of guncotton yarn.

I t  may be used on emergency in place of guncotton for demolitions, 
and when properly detonated is nearly as powerful.

Small size cordite should be used for this purpose.
Cordite is almost smokeless ; on explosion a very thin vapour is 

produced which is dissipated rapidly. This smokelessness can be 
understood from the fact that the products of combustion are nearly 
all non-condensible gases and contain no solid products of combustion 
which would cause smoke.

The yellowish’ smoke observed when firing projectiles with coidite 
charges arises from the vaporising of the copper of the driving bands, 
and also from the gunpowder in the cartridge igniters.

Cordite suffers if exposed to  direct sunlight, but not when enclosed 
in either shalloon or silk cloth cartridges. I t  is therefore ordered 
that when being made up into cartridges it should not be so exposed.

Cordite is not affected in any way by damp or water.
Cordite is difficult to ignite ; for this reason all B X . cordite cart

ridges have igniters of gunpowder or guncotton yam  attached to 
them to carry on the flash from the tube.

Sweating.— An oily exudation is sometimes seen on cordite ; this 
is due to either “ sweating" which is an exudation of nitroglycerine, 
or to the mineral jelly appearing on the surface.

Sweating is liable to take place when the cordite has been subjected 
to low temperatures and subsequently warmed : for be]ow 45° F . 
for M,D, and 32° F . for Mark I, the nitroglycerine freezes and 
crystallizes out on the surface, and the melting of these crystals forms 
the sweating.
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The exudation of mineral jelly is due to cordite being kept at high 
temperatures. . . .

Neither sweating nor the exudation of the mineral jelly injuriously 
affects the cordite.

Stability of cordite.-—Cordite is not a thoroughly stable substance. 
I t  begins to deteriorate from the day it is made, and, if kept long 
enough, would eventually ignite spontaneously.

The higher the temperature at which it is stored the more rapid 
the deterioration. _

F o r these reasons all cordite, except that in small-arm ammunition, 
is periodically inspected and tested, and, to give the cordite a long 
life, it should not be stored in magazines, whose temperatures habitually 
exceed 70° F . ; at the same time it must not be exposed to low tempera
tures, as this gives rise to “ sweating.’7

Contact with metals, especially iron and wood, affects the stability 
owing to the oxidising action set up, and krwer nitrates are formed 
which are unstable.

P roperties op Cordite M.D. compared with those of Cordite,
Mark I.

Cordite M.D. is harder and more brittle.
I t  is slower burning, therefore a smaller size is used in a given 

gun to obtain the same ballistics as with Mark I.
A heavier charge has to he used, as the explosion temperatures 

are lower than with Mark I  and therefore the pressures are lower.
Since the explosive temperatures are lower, due to there being 

less nitroglycerine in M.D., the rifling of a gun may he expected to  
last some three times as long as when firing Mark I cordite.

M.D. is rather more difficult to ignite.
M.D. does not keep quite so well as Mark I, probably owing to  

the hardness of the material, which prevents the distribution or escape 
of any local deterioration.

C o K D IT E  IK  TH E G U N .

F o r the same muzzle velocity a smaller charge of cordite is required 
than of gunpowder, owing to the greater volume of gas produced 
by it and the high temperature.

Cordite is very slow burning compared with gunpowder, and on 
this account the maximum pressures are comparatively low and the 
pressure on the projectile in the bore is well sustained.

The rate of burning of a charge of cordite depends on the diameter 
of the cords ; with equal weights a large size presents less superficial 
area than a small size, and so, other things being equal, a charge of 
large size cordite burns more slowly than one of small. Charges in 
a gun are difficult to  ignite, and an “ igniter ” of guncotton yarn or 
fine grain powder is used to  extend the flash from the tube.

The effect of the temperature of ike charge before firing  on ballistics 
varies with every gun ; it varies inversely with the specific volume, 
and so is more noticeable in Q.F. guns. One degree Fahrenheit 
rise in temperature of the charge increases the M.V. by 1 to 3 '5  fs.
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Great erosion of the bore is caused by the extremely high tempera
ture of Cordite, Mark I, due to the large percentage of nitroglycerine 
which it contains ; to minimize this, Coidite M.D. was introduced, 
containing only 30 per cent, of nitroglycerine.

All cordite has a tendency to cause excessive rusting of the bore ; 
this is due to *the high temperature and to the oxides of nitrogen 
formed on explosion. t

Back flash is due to the products of combustion {carbon monoxide 
and hydrogen) meeting the air at the muzzle, as soon as the projectile 
leaves, and. burning down the bore. As soon as the breech is opened 
a flame issues.

This is particularly noticeable with heavy guns, especially when 
filing to windward.

The heavier guns used in the Navy are fitted with an air blast 
which blows up the bore before the breech is opened. W ith field 
guns back flash is not sufficiently serious to call for special orders, 
but with any heavier guns the detachments are warned against 
standing in rear of the breech or exposing naked cartridges to the 
flame.

Cordite in  Store.

Sweating.—Neither sweating nor the exudation of the mineral 
jelly injuriously affects the cordite.

If sweating occurs in made-up cartridges, no action need be taken ; 
if it appears on cordite in bulk, the cordite should not be handled 
till it recovers its normal state, whicU it well do by the re-absorption 
of the nitroglycerine if its temperature is kept above 45° F .

To distinguish the exudation of nitroglycerine from that of mineral 
jelly, wipe a stick of the cordite with a strip of clean blotting paper, 
so that the stain from the exudation appears about the centre of the 
strip ; then, in some comparatively dark place, hold the strip in a 
horizontal position and light it at one epd. If the exudation is of 
nitroglycerine, the flame will travel faster and become distinctly green 
on reaching the stain.

A waterproof (or non-absorbent) paper lining is placed in all boxes 
or eases containing cordite in bulk.

Effect of zinc chloride.— The flux of zinc chloride formerly used 
in soldering cylinders and cases for B .L . cartridges affected the stability 
of the cordite and caused yellow stains and deterioration of the silk 
cloth.

The use of this flux has been discontinued.
Effect of cordite on silk cloth of cartridges—In some cases slight 

deterioration of cordite has caused discoloration and rotting of the 
silk cloth.

Effect of gunpowder on cordite.— The sulphur in gunpowder in 
close contact with cordite was considered to have a bad effect on 
the stability of the latter, hence the introduction of 8 .F .G .2 (sulphurless 
gunpowder), but on reconsideration it was found th at the deleterious 
effects were exaggerated, and the use of R.F.Cf.3 is now reverted to.



Magazines.— Owing to the liability of cordite to spontaneous 
ignition, it is laid down that cordite in bulk should not be stored 
in magazines, the temperature of which habitually exceeds 70° F . 
The temperature of magazines containing cordite in bulk before 
filling into cartridges should not be allowed to fall below 45° F . if it 
can be prevented.

Examination and testing of cordite (see Regulations for A.O. 
Services. Parts II  and I II ) ,— Samples of all cordite, except that in 
small-arm ammunition, are periodically examined and tested.

Advantages and D isadvantages of Cordite.

To sum up, cordite possesses the following advantages
I t  is smokeless.
I t  is safe, as it will not explode unless confined.
I t  is not affected by moisture.
I t  is a better propellant than gunpowder, since a smaller weight 

of it is required and maximum pressures are lower.
The chief objections to its use are :—

Erosion of the bore.
The bright muzzle flash.
Back flash.
The ballistics of a charge are affected by temperature.
Sweating.
Deterioration.

F orms in  which Cordite is I ssued ,

Cordite, both Mark I and M.D., is generally in the form of sticks 
or cords, circular in section.

Cordite, M .D .T .— M.D. cordite is also made in the form of tubes, 
the object being to obtain a more constant burning surface, and 
therefore more constant evolution of gas. This is known as Cordite 
M.D.T. At present there are only a few cartridges in the Service made 
up of M.D.T. cordite.

Cordite cylinders.— Mark I cordite is pressed into cylinders, all of 
wrhich are 1 in. internal diameter. They are made 4 in. long with 
walls ’2 in., '1 5  in., '1 in. or '05  in. thick to support Marks I II  and IV  
lJ'Oz. igniters in Q.F. or Q.F.C. cartridges, also 2^ in. long with walls 
‘ 05 in. thick to support Marks I and II  10 dram igniters for M.D. 
cordite charges in the Q.F. 12-pr.s 12 and 18 cwt. cartridges, or the 
Mark I 8 dram igniter in the Q.F. 14-pr. cartridge.

Sliced cordite.— Cordite for ’ 303 blank ammunition is prepared 
by slicing size 20 into thin flakes ; it is known as “ Sliced Cordite.”

Cordite size 1, cut to a length of ‘05 in., is issued for pistol cartridges,

N omenclature.

All lots of coidite from each manufacturer have consecutive 
numbers, irrespective of size, and one or more initial letters to identify 
the manufacturer. Some early issues of W altham  Abbey cordite bad 
only the lot number and no initial letter.
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To identify cordite completely, it is only necessary to quote the 
iiJtial letter and lot number, except in the case of lots of W altham  
Abbey manufacture numbered 1,757 and below, when the size must 
A 5o be stated.

Fawner designation.— Cordite used to be distinguished as follows :—
(а) When made in specified lengths, by a fraction the numerator

of which represented the diameter in hundredths of an  
inch of the hole in the die through which the cordite is 
pressed, and the denominator the normal length of the 
sticks in inches.

W ith M.D.T, cordite the numerator gave in hundredths of 
an inch the mean external and internal diameter of 
the finished cordite. ■

The nominal length is the mean specification length.
(б) When made in indefinite lengths (to be cut as required) by

a number representing the diameter of the die as 
before.

Present designation.— Cordite is now distinguished as follows
Cordite, Mark I and M.D., by a number representing in 

hundredths of an inch the diameter of the hole in the 
die through which the cordite is pressed, and the length 
of the sticks is shown in detail appended to designation. 

Example :—
Cordite M.D., sitfe 37, length 31 in.
Cordite M .D.T., size 20 -1 0 , length 7 in.

E xamination and Testing o r  Cordite.

(See Regulations for A ,0.D . Services, P arts I I  and III .)

Samples of all cordite, except that in small-arm ammunition, are 
periodically examined and tested.

The cordite is examined for general appearance, colour, smell 
and sweating. Deteriorated cordite may be more brittle, and is 
usually darker than new cordite, sometimes having a reddish-brown 
translucent appearance ; it has a sour smell.

Testing.— The tests for stability are the “ Abel H eat Test,” and 
the 1,1 W altham Abbey Silvered Vessel Test.”

All samples are tested by the heat test, and it is only when this 
test shows the stability of the eordite to be “ doubtful ” that the 
silvered vessel test is applied. The heat teat orily lasts a  few minutes, 
but the silvered vessel test is much more elaborate, and may take 
ten days or more to complete, the cordite being under test the whole 
time— day and night.

M.D. cordite is not silver vessel tested.
Heat test.— In the heat test a small quantity of finely ground 

cordite is kept a t 160° F . in a test tube ; the length of time which the 
evolved gases take to discolour a sensitive test paper affords a measure 
of the stability of the sample.

Silvered vessel test.— In the silvered vessel test, a quantity of 
ground cordite is kept at 80° C. in a vacuum jacketted and silvered
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flask, till a spontaneous rise of 2° in the temperature indicates
decomposition. _

From this latter test an estimate as to how many years cordite 
will remain serviceable can be arrived at.

P acking.

The following cases and drums are used for packing cordite in
bulk . .

Case, cordite, 100 lbs., M ark V  is a wooden box about 40 in. by
17 in. by 9 in.

Case, cordite converted is a 100 Ib. prismatic powder case converted, 
the zinc lining being removed.

D rum , cordite, transport is used for small sizes of eordite when 
not cut to length.

Case, cordite, drum, is a square wooden box in which the above 
drum is packed.

Barrel, special transporting cordite is now used for transporting 
small sizes of cordite on drums to India.

In tropical stations cordite in bulk, or cordite cartridges,, are always 
packed in hermetically sealed packages.

Small irregular quantities are packed in “ Cases, powder, 
cylindrical,” or “ Cylinder, cartridge,” of convenient size.

The cordite is wrapped in non-absorbent paper to prevent contact 
with metal.

Cases, powdeT, 100 lbs., Marks IV * and V m ay be used, the cordite 
being wrapped in non-absorbent paper. ■

Case, Cordite, 100 lbs.

Case, cordite, 100 lbs., M ark V  \ C \ is for cordite in bulk ; it is 
a  rectangular wooden box, of greater length than the 100 lbs. powder 
case ; on the under side of the lid, running round near the edge, a 
strip of fearnought (a sort of felt) is secured, to make a tight joint 
when the lid is screwed on.

There is no metal lining, but non-absorbent paper is used to keep 
the cordite from touching the wood of the box.

The bottom  is strengthened by two battens, which also serve to 
provide an air space between the cases when stacked in tiers.

A number of grooves are cut inside the case, in which movable 
partitions may be placed to suit different lengths of cordite.

A circular recess a t the junction of lid and body is provided for 
a sealing label.

The box is painted “ khaki ” colour.
The Naval cases have the letter “ N ” cut a t each end.
The cases are as a rule of deal, but L.S. cases for India and East 

and West Africa are of teak.
Copper wire handles are fitted at each end.
The earlier Marks of this case differ in dimensions and number of 

grooves, and had rope handles.
(n 11123) c
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Case, Cordite, converted.
Case, cordite, converted, M ark I  \ N  \ ,— The lining is taken out of 

the 100 lbs. powder case, the lid prepared with fearnought, the case 
painted and lined with non-absorbent paper.

Case, cordite, converted, M ark I I  \ C  \ .— This case differs from 
Mark I  in having two sets of grooves cut in-the sides.

Drum , Cordite, transport.
Drum, cordite, transport, M ark I , and Case, cordite, drum, M ark l  

are used for packing and transport of Cordite, Mark I, sizes 5 and 3|, 
Cordite M.D., sizes 2£ and 4J, and M.D.T. 4r-2 and 5 -2  when not 
cut to length.

The drum is a tinned iron cylinder, 8  in. in diameter and about 
22£ in. long. To each end a tinned iron-flanged ring is secured with 
copper rivets. ,

Case, Cordite, drum.
The case is a  square deal box strengthened by wood battens and 

provided with cleats and copper wire handles. On the inside of the 
top and bottom four wood corner pieces are secured, which fit over 
the flanges of the drum and steady it.

The lid is attached by screws. s

Barrel, special, transporting cordite.
Barrel, special, transporting cordite is used for transporting Cordite, 

sizes 3 J  and 3 on special wooden drums to India. I t  is a machine- 
made barrel of deal, length 26 in., diameter of bilge 17 in., diameter 
of head 15f in. ■

The heads are in three and sometimes in four pieces ; the middle 
piece is of deal and the cants of oak ; on the inside of the head is 
secured, with four iron screws, a conical disc of deal 81 in. diameter ; 
these discs fit in the end of the drums, and prevent; shaking during 
transport.

I t  is bound with 14 ash hoops— four on each chime, and three on 
each quarter. There are two dowels in bottom end to support the 
back bead.

Storage.

Cordite is stored in Magazines in Group I, Division I a.



CH APTEK V L— M ISCELLANEOUS E X P LO S IV E S.

B a l l is t it e .

Ballistite is a m ixture of about 50 per cent, nitroglycerine and 
50 per cent, soluble nitro-cellulose, with or without the addition of 
a small percentage of camphor or aniline. I t  was originally gelatinised 
by passing the m ixture between hot rollers ; it is, however, sometimes 1 
incorporated with the aid of a solvent, i.e., benzol.

Ballistite was used in the earliest cartridges for Q .F. 15-pT. and 
2'95-inch and B .L . 9*45-inch Howitzers.

I t  is classed for storage in Group 1, Division I a .

B lasting Gela t in e .

Blasting gelatine is made by dissolving finely divided soluble 
nitro-celJulose in nitroglycerine. The product is a gelatinous mass the 
colour of honey, and varying in consistency from a tough leather-like 
substance to a jelly. I t  contains 93 to  95 per cent, of nitroglycerine, 
and is a most powerful explosive. I t  is practically unaffected by 
water, and can be detonated by a Service detonator. I t  is made up 
in cartridges, and is used for blasting purposes only. I t  is classed 
for storage in Group I, Division II, and should not be stored in a  
magazine the temperature of which exceeds 120° E .

Composition E xploding or T e t r y l .

Composition exploding is a pale yellow substance, and is used in 
powder form, also in compressed pellets in Fuzes Nos. 18, 19, 19a , 
44 and 45, and in the compressed form in some H .E . shell.

Its composition is secret.
Packing.— I t  is packed in the same manner as picric powder, and 

the barrels are marked in the same way, but in Ted,
F o r storage it is classified in Group I, Division I.

Composition P riming.

Composition prim ing  consists of 60 per cent, mealed R .F .G ,2 
powder and 40 per cent, guncotton dust.

I t  is used in some electric tubes, fuzes and primers to form an 
easily igmtable pruning round tbc electric bridge.

I t  is stored in Group II, Division I a .

Dyn am ite .

Dynamite is a brown pasty mass consisting of a siliceous earth, 
called “ Kieselgukr,” impregnated with about 75 per cent, of nitro
glycerine. In actual contact with water the nitroglycerine a t once 
separates from the earth. Like most otheT nitroglycerine mixtures 
it freezes a t about 40° F ., and. in its frozen state, is, under ordinary

(e  11123) c 2
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circumstances, less liable to explosion from detonation or percussion 
than when thawed, but more susceptible to explosion by simple 
ignition ; should any of the nitroglycerine have exuded, the dynamite 
cartridges are much more sensitive to explosion by a blow. Dynamite 
must not be exposed to the rays of the tropical sun. I t  can be 
detonated by a Service detonator. For storage it is classed in Group I, 
Division II, and should not be stored in magazines the temperature 
of vthich exceeds 120° F ,

F ulminate of Mer c u r y .

Fulminate of mercury.— There are two varieties— white and brown 
— the former is the purer of the two.

I t  is prepared by the action of alcohol on a solution, of mercury in 
nitric acid.

In the dry state it detonates readily and with great violence when 
rubbed, struck, or heated to about 190° C. {375° F .),

Contact with sulphuric or nitric acids also causes its detonation.
I t  is too dangerous a substance in the dry state to store in bulk.
In explosive factories it is kept under water, and is then practically 

harmless. Small quantities are carefully dried as required for use.
I t  is possible to ignite small quantities if quite unconfined ; it 

then bums with a very bright flash.
Its  sensitiveness to friction and percussion makes it a suitable 

ingredient for cap composition, &c.
The white fulminate is used alone, in most of the detonators for 

guncotton, for lyddite in hand grenades, and in the detonators of 
Fuzes Nos. 18, 19, 19a , 44  and 45.

The brown is used mixed with other substances in— caps, friction 
tubes, &c.

The flash given by fulminate of mercury by itself has not a 
sufficiently high temperature, and is too sudden to ignite the powder 
in igniters ; it is therefore mixed with other substances which prolong 
the flash.

Fulminate of mercury is not stored in bulk in the Service.

F uze, I nstantaneous.

Fuze, instantaneous, M ark I I I  \ L  \ , consists of two or more 
strands of quick-match, enclosed in a tube of waterproof tape, round 
which cotton is twisted, the whole being contained in a gutta-percha 
covering. The gutta-percha covering is braided with yellow worsted 
and varnished orange on the outside. This readily distinguishes it 
from the safety fuze. I t  bums a t the rate of about 30 yards per 
second, so is practically instantaneous. I t  can easily be ignited by a 
portfire or vesuvian, but it is unsafe to hold it in the hand when 
lighting it as may be done in the case of safety fuze.
_ Mark I, which differed only in minor details, may be known by 
its being unpainted. Mark II  is obsolete.
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It ia issued in 100-yards lengths on a wood or tin reel, packed in a 
zinc bos.

Instantaneous fuze is used for hasty demolitions with No. 8 
detonator.

I t  is stored in Group I, Division I b .

F uze, Sa fet y .

Fuze, safety, No. 9, M ark 11 \ C | } consists of a train of F.G . 
powder enclosed in jute yarn, contained in a flexible tube of water
proof composition, covered by waterproof tape. I t  burns 90 +  15 
seconds per yard. The rate of burning is shown on the label of the 
cylinder. It is easily ignited by a  portfire or vesuvian, but not 
always by a  lighted piece of paper. To prepare the fuze the gutta
percha must be removed by an oblique cut, and the powder laid bare, 
both a t the end in contact with the charge and at that which is to  
be ignited.

Colour, black.
Old fuze should be tested before use, as it sometimes deteriorates, 

and instances have occurred where it has burned much too rapidly.
I t  is issued in tin cylinders containing 8 fathoms each.
I t  is used for hasty demolitions, with Nos. 8  and In detonators, 

in rackets, &c.
Stored in Group II, Division I A.

Gelig n it e .
Gelignite, or gelatine dynamite, is blasting gelatine with the 

addition of an absorbing powder, consisting of saltpetre and wood 
meal.

I t  is made up in the form of cartridges and is used for blasting 
purposes only.

Gelignite, which is less violent in its action than blasting gelatine, 
is now largely used in commerce. I t  is classed for storage in Group 1, 
Division II, under similar conditions to dynamite.

L yd d ite .

Lyddite is picric acid that has been fused at about 280° F . and 
allowed to solidify ; it is thus brought to  a much denser form, with 
long interlacing crystals.

In  this state it can be more easily detonated.
Lyddite can be detonated by the direct action of fulminate of 

mercury, but some substances chemically related to it— picric powder 
or T,N .T.— is more effective, and a space is always left in lyddite 
shell to take an exploder of one of the above substances.

Detonation of lyddite is uncertain when the exploder is fired by 
the flash from gunpowder only, the usual method now employed 
being to fire a  small quantity of F . of M, in the fuze ; this detonates 
the C .E. in the fuze w hich passes on the detonating wave to the 
exploder and to  the lyddite,

Lyddite Is dark yellow in colour.
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I t  is used as the burster in practically all small common and in 
some A .P. shell, and in the hand grenade.

I t  is not affected by moisture.
Picric acid, or Tri-nitro-phenol, is a pale yellow crystalline sub

stance, formed by the action of nitric acid on phenol (or carbolic 
acid).

I t  was used in the dyeing industry many years before being adopted 
as a  Service explosive, "When closely confined or brought to a dense 
state by fusion it can be detonated. (See Lyddite.)

I t  can be fixed by percussion.
"With some bases it forms pi-crates, most of which are more sensitive 

to  percussion or friction than itself.
Lead pier ate is especially sensitive.
Picrates will act as detonators to any picric acid within reach of 

their explosive influence, and therefore great care nrast be taken to  
prevent picric acid or lyddite coming in contact with certain metals, 
metallic oxides, lime, rust, verdigris, &c., as picrates m ay be formed. 
There is no action between picric acid and tin or aluminium.

Packing and storage.— Picric acid is packed in rubber bags in 
powder barrels.

The barrels have a band of yellow ochre, 1 in. wide, painted round 
the bilge, and are stencilled on the top with the words, “ To be used 
for picric acid only,” also in yellow ochre.

Stored in Group I, Division III .

P icric P owder.

Picric powder is a mixture of 43 parts ammonium picrate and 
57  parts of saltpetre.

Ammonium picrate is formed by the action of ammonia on picric 
acid. I t  is very stable and quite insensitive to shock, and when 
ignited, unconfined, only bums, but when mixed with saltpetre and 
confined can be readily detonated.

Picric powder is used to form the detonator, or, as it is technically 
termed, the exploder, in most lyddite shell.

The ingredients are thoroughly mixed together in the dry state ; 
first issues of picric powder were granulated in the same way as gun
powder.

Picric powder readily picks up moisture ; when damp it is useless 
as a  detonator.

Packing and storage.— I t  is packed in the same way as picric acid, 
but the barrel has a blue band painted round it.

Stored in Group I, Division II.

Quick-Match.
Quick-match is made of cotton wick boiled with a solution of 

mealed powder and gum, and afterwards dusted over with mealed 
powder before it is quite dry.

Unenclosed it bums a t the rate of about 1 yard in 13 seconds ; 
when enclosed in a tube of any kind it bums much more rapidly, the 
pressure causing the gas to rush forward and fire the whole length
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practically simultaneously. Quick-match is made up in paper or 
calico tubes when this rapid action is required, and when sot made 
up is termed a "  lead er/’

The proportions of powder, &c., vary with the number of threads 
in the wick. Quick-match is largely used for priming in rockets, 
detonators, &c.

I t  is demanded by weight and issued in banks in metal-lined cases.
I t  is stored in Group I, Division Is .

Slow-Match.
Slow-match is made up of pure hemp slightly twisted and boded in 

a ley of water and wood ashes in the proportion of water 50 gallons, 
wood ashes 1 bushel; this serves for 100 lb. of yam . I t  bums at  
the rate of 1 yard in 8  hours ; it is used for lighting portfires, &e. 
Slow-match m ay be equally well made by boiling in a solution of 
8  oz. saltpetre to  1 gallon of water.

I t  is issued in skeins or parts of skeins, placed in a case with other 
stores. When large quantities are demanded it is issued in bales 
or casks. I t  should be demanded by w eight; about 4 yards go to  
1 lb.

Stored in Group II, Division I A,

Smoke Composition.
Smoke composition is used in the practice shell for the Q .F. 4 * 5 -inch 

Howitzer,
I t  is composed of a m ixture of :—

Lead sulphate.
Tin oxide.
Aluminium powder.
Naphthaline,

When the gunpowder burster of the shell is fired the ingredients 
of the smoke composition are vaporized, and then condense, forming 
a dense white smoke.

The particular substances in the m ixture are used because of their 
smoke-producing qualities, and because the m ixture formed is safe 
against prematures caused by the shock of discharge.

Smoke composition is not stored in bulk.

Sonite.
Sonite is a m ixture of guncotton and soluble nitro-cotton, with 

the addition of 1 per cent, of mineral jelly.
I t  is made in tubular form, and has been tried for smokeless blank 

cartridges. F o r storage it is classed in Group I, Division II.

T o n it e ,
Tortile, or nitrated guncotton, is guncotton mixed with about an  

■equal weight of barium nitrate.
t This mixture is compressed into cylinders weighing about oza., 

with a recess a t one end to  take the detonator.
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. cylinders are wrapped in paraffined paper and then dipped
in molten paraffin wax.

The nitrate supplies the extra oxygen needed for the'com plete  
detonation of guncotton.

Therefore tonite can be used for mining purposes, since no poisonous 
carbon monoxide is formed.

Tonite is a safer explosive than guncotton j it burns very slowly 
and without the least danger of explosion.

I t  is waterproof.
I t  is used in the Service in rockets : —

Rocket, Sound, 1  ̂ lb., Mark III, and 
Rocket, Light and Sound, I lb., Mark 1. ■

Packing.-—Tonite is packed, 50 cartridges in a quarter M.L. case, 
with a rectifier in a  leather pocket.

Stored in Group I, Division II, and should not be stored in 
magazines the temperature of which exceeds 120° P.

T ri-nitro-to luen e , or Trotyl,

Tri-nitro-toluene, or T.N.T., is used as an exploder for certain 
lyddite shell, both in the form of a brown powder and in a compressed 
condition.

I t  is formed by the action of nitric acid on toluene (C-H^), which 
is like benzine, and is obtained from coal-tar. I t  is neither difficult 
nor dangerous to make ; it behaves as a very stable substance when 
exposed to the air under varying conditions of temperature (— 10°  
to +■ 50° C.J for several months. I t  melts a t about 180° P ,

I t  cannot he exploded by flame, nor by heating it in an open 
vessel. I t  is only slightly decomposed by strong percussion on an 
anvil.

I t  docs not form metallic salts as picric acid does.
A fulminate detonator produces the best explosive effect, but it 

must be in the compressed form and strongly enclosed to be com
pletely detonated.

I t  is slightly soluble in hot water ; it is decomposed by dilute 
alkalies and alkaline carbonates.

I t  does not pick up moisture.
Trotyl is packed in barrels in the same way as picric powder ■ 

and the barrels are marked in a similar manner, but in light green.
Stored in Group I, Division ITT.

Substances used in the Manufacture of E xplo sives.

Acetone is a volatile, colourless liquid, I t  is obtained by heating 
calcium acetate.

Alum inium  in a  fine state of division mixed with a provider of 
oxygen bums with a bright flash and produces a dense white smoke. 

Barium  nitrate or nitrate of baryta is used as a source of oxygen. 
Its rate of combustion is comparatively slow.
It is much less hygroscopic than saltpetre.
Baiium salts impart a green colour to  flames.
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Charcoal carbon.— Carbon is the combustible element of most 
explosive mixtures, and is present, combined with hydrogen, in most 
explosive compounds.

When it combines with oxygen, the heat resulting causes increased 
volume of the gases produced. '

Chlorate of potash is also used as a source of oxygeii. As, how
ever, it has the property of detonating on being rubbed or struck 
when mixed with sulphur or sulphide of antimony, it cannot with 
safety be used in the ordinary burning compositions. I t  would 
manifestly be highly dangerous to use it instead of saltpetre— in gun
powder, for instance. Tiiis property, however, renders it most useful 
in detonating compositions, in all of which (except when fulminate 
of mercury alone is used) it is to be found. In mixing these com
positions, great care is necessary to avoid accidents from detonation.

Carbonate of copper, basic, commonly known as verdigris, gives a 
blue colour to flames, and is used in blue fi fires ” and “ lights.”

Carbonate of strontia gives a bright crimson colour to flames, and 
is used in red “ fires ” and lights.” ,

Calomel or mercurous chloride is used in the blue lights, &c. I t  
increases the blue colour given to flames by copper salts.

Magnesium, in the finely divided state, mixed with a good provider 
of oxygen, burns with an intensely brilliant white flame and produces 
considerable smoke.

Naphthaline is a transparent crystalline solid derived from coal
tar. I t  is inflammable, and bums with a smoky flame.

Powdered glass is used to increase the sensitiveness of cap com
positions that contain no fulminate.

Red orpiment or sulphide of arsenic, when mixed with saltpetre, 
bums with a brilliant white flame.

Saltpetre, or nitrate of potash, or nitre, is used as a source of oxygen. 
One cubic inch of saltpetre con tain s about 207 grains weight of avail
able oxygen, equivalent to th at contained in about 3,000 cubic inches 
of air. As most of the laboratory compositions burn in a more or 
loss confined space, some source of oxygen is indispensable. This 
need is supplied by saltpetre, which is found in most non-detonating 
compositions.

Sulphide of antimony is readily ignited by the very sudden flash 
of fulminate of mercury. .

When it burns it forms solid red-hot particles which are driven 
on to the explosive in the cartridge, so igniting it.

Mixed with chlorate of potash it explodes violently when heated. 
These properties make it useful in compositions intended to ignite 
other bodies at a little distance ; thus it is used in caps, friction tubes, 
&c.

Sulphur ignites at a low temperature (500° F .), and bums with a 
long flame.

This is useful in enabling the other ingredients of the various 
compositions, of which sulphur forms a part {eg. ,  gunpowder), to  
ignite in the first place, and the heat given out by the sulphur, com
bining with the oxygen of the saltpetre, increases the rapidity and 
power of action of the whole. This substance is found in all the
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burning compositions, and, owing to its property of detonating with 
chlorate of potash, in most of the detonating compositions,

PACKAGES FO R  M ISCELLANEOUS E X P L O S IV E S .

Cylinders, Ammunition.

Cylinders, ammunition, half and quarter barrels,— These are iron 
cylinders, used for the conveyance of almost all sorts of explosive 
stores.

Dimensions :— Half-size, 19 J  in. by 17 in.
Quarter-size, 19 in. by 14J  in.

When explosives sent by rail are packed in these cylinders they  
are not subjected to  such strict regulations as if sent in their ordinary 
packages.

Fig. 2.

METALLIC CYLINDER AMMUNITION QUARTER BARREL,
19 in. x  14J in.
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Case, T ransport, E xplo sives .

Cases, transport, explosives, MarJcs / *  and I I ,  are made of sheet 
Bteel, with angle pieces of metal, and a metal framework riveted to  
the top. The lid is secured by 12 screws and the joint is made by 
asbestos attached to the lid. Two m etal hinged handles are riveted 
td  the ends of the case. I t  is painted red. ^

Dimensions :— 33£ in. by 18^ in. by 11 in.
Mark I cases are similar but have galvanized-iron wire handles.
Use.— The use of these cases is the same as th at of the cylinders 

above mentioned.
Pig. 3.

METALLIC CASE TRANSPORT EXPLOSIVES.

33 g in. x  18^ in. x  I I  in.

T able  4.

Combustible Compositions fo r  Laboratory Stores, dtc.
Friction Tubes.

Copper. ; “ T  ” Tvbes,
lb. oz. j lb. oz.

Potash, chlorate of ... 0  6  i Potash, chlorate of ... 0 6
Antimony, sulphide of ... 0  6 Antimony, sulphide of .. .  0  6
Sulphur, ground ... ... 0  04 Sulphur, ground ...  .. .  0  0 J

Powder, mealed ...  .. .  0  0*
Glass, ground ...  .. .  0  0$

Quill.
lb. oz.

“ T  ” (PusA).
Parte.

Potash, chlorate of ... 0  6 Potash, chlorate of ... 16
Antimony, sulphide of ... 0 6 Antimony, sulphide of ... 12
Sulphur, ground ... ... 0 0 J Glass, ground ................. 3
Powder, mealed ... ... 0 0 J Sulphur, ground ... ... 1
Glass, ground ... . . .  0 01 Powder, mealed ... ... 1
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Table 4—continued.
P erc u ssio n  P r im e r s ,

Nos. 1, 2 and 4,
1

No. 3.
Parts. Parts.

Potash, chlorate of . .. 12 ; Potash, chlorate of .. .  14
Antimony, sulphide of ... 18 : ‘ Antimony, sulphide of . . .  18 %
Powder, mealed . . .  . . . 1 ; Fulm inate of m ercury . . .  8
Sulphur, ground . . .  . . . 1 Sulphur, ground ... . . .  1
Glass, ground ... ... 1 Powder, mealed . . . . . .  1

P e r c u s s i o n  Ca p s .

S ,A ., M,G. Ammunition (Cordite) ; 8.A ., M.G., 1-inch A.R. Ammuni-
and Impulse Torpedo Tubes. : tion (Powder).

Parts. P arts.
Potash, chlorate of .. - 14 i Fulm inate of mercury A . * 6
Antimony, sulphido of .. . 18 ! Potash, chlorate of ... G
Fulm inate of mercury . 8 1 Antimony, sulphide of ... 4
Sulphur, ground . . .  .. . 1 ,
Powder, mealed . . .  ,. . I

Q.F. 1 -pr., 3 - p j G - p r . s 2 '95-tncA.. Igniters, Torpedo.
P arts, P arts.

Potash, chlorate of .. . 12 Fulm inate of mercury . . . 33
Antimony, sulplude of .. . 18 Potash, chlorate of . . . 42
Powder, mealed ... .. . 1 Antimony, sulphide of . . . 25
Sulphur, ground ... ,, , 1
Glass, ground ... .. . 1

R .L . Caps , and D etonators used  in  F uzes.

Fuzes filled- with D.A. Impact, R.L. Caps, die., used in most of
C .E ., Nos. 18, 19, No. 13. Percussion, Time, and T. and P.
19a , 44 and 45. Fuzes.

Parts.
4 grains of fid - 1 grain of mealed Fulminate of m ercury 6

minat-e of mer- powder. Potash, chlorate of ... 6
curv. Antimony, sulphide of . . .  4

(Note.— The proportions of the above
ingredients vary in 
latest fuzes. )

some of the

R o c k et s .

■ War. Life Saving.
24-pr. 9-pr. (Quick burning Pellet.)

lb. fb. lb. oz.
Saltpetre, ground . . .  6 4 '7 5 8 ' 7 5 Saltpetre, ground . . .  . . . 8
Sulphur, ground . . .  1 4 ' 75 2 ' 0 Charcoal, alder, ground ... 2 1
Charcoal, alder ... 20 - 5 2 ■ 5 Sulphur, ground . . .  ... 1 1S|

Signal.
Parts.

Life Saving.
lb. oz.

Saltpetre, ground . . .  . . .  
Charcoal ... . . .  . . .

8
3

Saltpetre, ground . . .  . . .  
Charcoal, alder, ground ...

7
3

0
4

Sulphur, ground ... . . . 2 Sulphur, ground . . .  . . . 2 0
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T able  4— continued. 
3 t a r 3 f o r  S ig n a l  R o c k e t s .

Signal, Service,
!
i Blue.

lb. O Z * Parts.
Saltpetre, ground................. 8 0 , Chlorate of potash ... 50
Sulphur, ground ... ... 2 0 Basic, carbonate of copper 8
Antimony, sulphide of ... 2 0 Gum shellac ... ... 10
Isinglass ... ... ... 0 1°2 : Calomel ... ... ... 32
Vinegar ... ... 1 quart :

Green. Red.
Farts. Parts.

Chlorate of baryta ... 5 1 Chlorate of potash ... 0
Chlorate of potash ... 3 :■ Carbonate of strontia ... 1
Gum shellac ... ... 1 | felldltlfO- 1 < < * *  m * m m 1

M agnesium Light ; R ed Star
(far l-lb . Light Rocket). i (for l-?&. Light and Sound Rocket).

lb. oz. Parts.
Magnesium powder ... I 8 Chlorate of potash ... 5
Chlorate of potash .,. 1 2 Carbonate of strontia ... 3
Nitrate of baryta ... ... 1 n Shellac ... ... ... 2
Oil, linseed, boiled. . . . 0 3

S tahs USED w it h  S h e l l .

Stars far a ll Star Shell.
lb. oz.

Stars, Incendiary.
lb. oz.

Nitrate of baryta .. .  ... 1 4J Indiarubber solution ... 0 2
Nitrate of potash ...  ... 0  13^ Powder, mealed ... 0 5
Magnesium powder coated Saltpetre, ground ... ... 0 I

with paraffin ... ... 1 2 Paraffin was ... 0 04
Add 3 per cent, boiled lin

seed oil.
Coal-tar ... ... ... 0

*
1

L ig h t s .

Long, and Short, G.S. and Coastguard. 
Ib. oz.

B lue.
Parts.

Saltpetre ... ... ... 17 3 Chlorate of fotash ... 50
Sulphur ... ... .. .  4 f> Gum shellac ... ... 10
Rod orpiment ... .. .  1 4 Basic, carbonate of copper 

Calomel ... . . .  . . .
8

32

Green,
Parts.

Bed.
Parts.

Chlorate of baryta ... 5 Chlorate of potash ... 6
Chlorate of potash ... 3 . Carbonate of strontia ... 11Gum shellac ... ... 1 Shellac, ground ... ... 1
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Table 4—continued,
Lights—continued.

Igniting Composition for G.S. and
Illum inating Wrrnk. Coloured Lights.

Ib. oz. Parts.
S a l t p e t r e ........................... , * 6  0 , Chlorate of potash ... 8
Sulphur ............................... 1 1 2 Gum shellac ... ... (j
Red orpimont ... ... 0 9 j Bone charcoal ... ... 1

Carbonate of potash ... 1

_  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _  1

Charcoal, alder ... ... 1

Composition Priming,” 1

\ Smoke Composition.
Parte, r Parts.

by Lead sulphate ... ... 300
weight. Tin oxide ... ... ... 1,080

Gunpowder, R. F . G. *, mealed 3 Aluminium powder ... 240
Guncotton dust ... ... 2 N aphtiialeno ... ... 180

2 threads.
Quick Match.
3 threads. 4 threads. 6 threads. 10 threads

lb, oz. lb. oz. lb. oz. lb. oz. lb. oz.
Cotton wick ...  2 0 3 0 1 10 2 2 2 7
Gum axabic .. .  0  10 j- 1 0 0 11 0 12 0 13
Powder,mealed,L.G. 18 0 26 0 20 0 20 0 24 0
W ater, distilled .. .  8  pints 12 pints 8 pints 9 pints 10 pints

S lo w  M a tc h . P o r t p ik e s ,
lb. oz.

Hemp yarn, pure, Russian lb. 100 Saltpetre, ground . . . 0 0
Ashes, wood . . .  bushel 1 Sulphur, ground . . . m m . 2 O
Water .. .  ... gals. 50 Powder, mealed . . . . . . 1 4

N ig h t  T r a c e r s .
F r ic t io n  Co m p o sit io n . P r im in g  Co m p o sit io n .

Parts. lb, oz.
Sulphur ... . .. ... 135 Mealed powder ... * . * 4 0
Sulphide of antimony . . .  345 Saltpetre . . .  ... * . . 6 0
Ground glass . . .  ... 300 Magneisum (fine) ... . T , 4 0
Lamp black .................  1ST Linseed oil . . . . , . 0 4
Chlorate of potash . . .  720

The above well mixed with gum
water: W ater, 1 pint; gum arabic,
1 oz.

I ll u m in a t in g  Co m po sit io n .
lb. OZ.

Saltpetre ... . . .  . . . ....................................  7 0
Sulphide of antimony . . . .................................... 3 8
Sulphur . . .  . . .  . . . * * * m m m mmm -0 12
Magnesium (coarse) . . . ....................................  4 4
Linseed oil . . .  . . .  . . . ....................................  2 H
Resin .................................... ....................................  1 0
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C H A PTER  V II.

(A) Metals used  in th e  Manufacture of A mmunition ; (E )
T e x t il e  and P a per  Goods, &c . ; (C) Terms used  in  the
Manufacture of A mmunition.
« 11
(A) Metals used  in  the Manufacture of A mmunition,

Steel is an alloy of iron, cast in the fluid state into a malleable 
ingot. Carbon has a greater effect on steel than any other beneficial 
ingredient.

The composition of steel for the manufacture of shell differs 
according to the nature of the shell. Generally speaking steel for 
shell contains about ‘ 35 per cent to '7  per cent, carbon, together 
with, smell percentages of nickel, manganese and silicon.

B oth  cast and forged steel aTe used for the manufacture of shell; 
cast steel shell cannot be made with as thin walls as those of forged 
steel, because the material is not so good, and there is also always 
the risk of blow holes and porous m etal being present.

The process of forging improves the material, it increases its tensile 
strength and minimises the chance of porous metal remaining.

Although the term  forged steel shell is still used the process of 
forging shell under the hammer has been discontinued.

Forged shell are made by punchiug the solid cast ingots to form 
the cavity, and the exterior is drawn to  shape by being forced through 
dies. Practically all shell go through the heat treatment, which is 
an annealing process ; they are heated to a  fairly high temperature 
and allowed to cool slowly. This not only relieves strains in the 
material but also improves the quality.

Certain shell are oil toughened by dipping in rape oil whilst red- 
hot.

This process improves the elasticity and tensile strength.
Shell for attack  of armour are made of a higher percentage 

carbon, alloy steel and the points are chilled to  give a glass hard surface 
to them.

Cast iron contains about 2 per cent, carbon. I t  is brittle and 
hard, with no elasticity and practically no ductility.

The use of cast iron for projectiles is now almost entirely confined 
to  practice shot.

Alloys.
Strictly speaking, all the brasses are alloys of copper and zinc, 

and the true bronzes alloys of copper and tin, but the term f!bronze” 
is now wrongly applied to  some of the brasses.

Brass is used principally for making Q .F ., S.A.A. cases, tubes and 
various small parts used in tubes, fuzes, &c. Tt is an alloy of 70 parts 
copper and 30 parts zinc.

Brass is a soft material, makes good castings, and is easily worked 
in the lathe.

The term fV metal ” is used to denote the group of alloys known as 
Class A , B  and C metals.



These metals are supplied in the form of rolled and drawn bars.
The contractor is not tied down to any exact composition, and 

the metal is accepted provided it complies with the specification 
limits of tenacity.

They are all alloys of 60 per cent, copper with 40 per cent. zinc. 
Small percentages of iron, manganese, tin, &c., may be present.

Class A metal is 1^ times the strength of Class B . ■
Class C metal is lower in strength and quality, and is practically 

the ordinary commercial brass.
Alum inium bronze is an alloy of copper with about 10 per cent, 

aluminium.
I t  is hard, forgeable, and practically non-corrodible.
Manganese bronze is a 60— 10 alloy of copper and zinc, with the 

addition of 1 per cent, manganese and iron. I t  possesses mechanical 
properties similar to those of mild steel, but is relatively non-cor
rodible.

Phosphor bronze is a true bronze, and is an alloy of copper and tin, 
with a small percentage of phosphorus. ■

I t  is hard and somewhat brittle.
I t  cannot be forged.
Forgeable alloys are known as No. 1 and No. 2. They are both 

60— 40 alloys of copper and zinc. Forgeable No. 1 must not contain 
more than 103 per cent, lead, and is sometimes called Leadless alloy.

Forgeable No. 2 contains about I per cent. lead.
Gunmetal is an alloy of copper and tin ; the actual proportions are 

varied according to the qualities required. I t  is about half as strong 
as mild steel.

I t  is unforgeable.
Crown metal is an alloy of copper, nickel and zinc. I t  is hard 

and does not tarnish.
I t  is practically the same as German silver.
White metal is a very brittle alloy of 4 parts of tin and I of zinc.
Iridio-platinum  is an alloy composed of 10 per cent, iridium and 

90 per cent, platinum by weight.
Platinum silver is an alloy of 1 part platinum and 2 parts silver 

by weight.

(B) T e x t il e  and P a per  Goons, &c.
The undermentioned materials, when used iu connection with 

Service ammunition, must all be of the best quality and free from 
acid.

Textile Goods.
Batiste is cambric, waterproofed by being coated with rubber on 

both sides.
I t  is of extremely fine texture.
Cambric is a species of fine white linen.
Cotton is made from the down of the cotton tree.
Dowlas is made of flax, in the form of a closely-woven canvas. 
Fearnought is a woven woollen fabric, similar in appearance to felt. 
Felt is made of a mixture of wool, hair, and vegetable fibre.
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Flax  is a plant, the stalks of which yield a fibre which is used 
for making thread and cloth, such as linen, cambric, lawn, lace, &c.

Jea n  is a cotton fabric of medium texture. _
Ju te  is the fibre of the inner bark of an Indian plant from which 

coarse fabrics such as bags, mats, yarn, &c., are made.
Lasting cloth is made of all wool. I t  is closely woven, and must 

possess a smooth and even surface ; it is fireproof under certain tests 
laid down.

Linen tape and linen thread are made of ha If-bleached flax.
Shalloon cloth and shalloon braid are made from all worsted.
Silk doth and silk braid are made from pure silk obtained from  

the outside of the cocoons. This silk is often too short and coarse 
for the manufacture of fine strong material.

Silk webbing and stile sewing (or silk thread) are made from long 
draft, spun silk obtained from the interior of the cocoons. They are 
of superior quality and strength.

Tape , white, is made of bleached cotton.
Vulcanized cashmere is a woollen cashmere material, vulcanized.
Worsted is usually made of the coarser samples of wool.

Paper Goods.
Cardboard is formed by pasting together as many sheets of fine 

paper as will give the required thickness ; so th at both “ middle ” 
and “ facings ,J are of the same quality.

Leatherboard is made of a number of sheets of leather paper pressed 
together.

I t  must be pliable and tough.
Millboard is produced to  any required thickness by successive 

dips into a vat of pulp ; hence millboards are solid single boards.
Papier-mache is formed by glueing together sheets of strong brown 

paper, the upper surface being sometimes coated with hard enamel. 
There is also a  papier-mache made by running pulp into moulds and 
subsequently coating it.

Pasteboard is made like cardboard, but the middles ” are of an 
inferior quality of paper.

Strawboard is a thick board made, of straw-pulp, run into moulds 
and pressed.

Vegetable paper.— This is a thin, transparent, waterproof p ap er; 
it is made entirely of vegetable substances and is used to waterproof 
the fuze composition in the time rings of all modern Time and T. and P . 
fuzes.

Vulcanized paper.— This is a  thick, transparent paper which has 
been specially treated so as to make it a perfect insulator ; it is used 
to insulate the contact piece from the body in the Tube, V.S. Electric, 
"  S ," Mark I.

Ebonite is indiambber, 5 parts, mixed with 2 to  3 parts of sulphur, 
and cured a t 167° F ., under pressure.

I t  is a good electrical insulator, but is brittle and deteriorates 
with age.

Vulcanized fibre is made either of wood-pulp or paper, and 
vulcanized with the addition of sulphnT and French chalk.

(b 11123) d
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Table 5.

Non-Combustible Compositions fo r  Laboratory Stores.

Luting, M ark I .  

IteMwax }  Equal parts.

Beeswax, Composition.
lb. oz.

Pitch, Swedish ... ... 16 8
Tallow, Russian ,,, ... 4  8
Beeswax ... ... ... 44 0
Resin ... ... ... 36 0

Luting , M ark I I I .
Parts, Varnish for In sid e o f Capped

Whiting ............... . .. .  80 Common Pointed and A .P . Shell.
Mineral jelly ■■■ ... 20 lb. oz.
Castor oil . .. ... .. .  1 Shellac ... .. .  ... 3 0

Methylated spirits... ... pints4$
Terebene ... .. .  ... pint Of

Transparent Lacquer for B rass
Work.

lb. oz.
Varnish far Lyddite ifhelL  

Copal Tarnish, free, from all
Seed lac ... ... ... 5 0 metallic impurity in any form.
Turmeric ... ... ... 2 8
Spirits, methylated ... gals. 5

W aterproof Varnish for Percussion
Caps.

lb. oz.
B lack  Lctcquer fo r  Q.F, Cases. Shellac, gum ...  ... 2 2

Spirits, methylated .,. gat. 1
Methylated spirits... ... gals. 3
Seed lac ... ... ...lb s . 3
Turps ... ... ... gal. 0 J Pettm an’s Cement for Waterproofing
Vegetable black ... ...lb s . 2 Purposes.

lb. oz.
Shellac gum ...  ... 7  8
Methylated spirits (1 gal.) 8 0

Lacquer for In sid e of Shells. Tar, Stockholm (J gal.) ... 5 0
lb, 02. Red, Venetian ...  ... 20 12

Resin ... ... .. .  12 0
Brown, Spanish ... .. .  2 0
Plaster of Paris ... ... 1 0 Shellac Putty.
Turpentine, spirits ...  pint 0^ lb. oz.

Whiting ... .. .  ... 6 0
Shellac, gum ...  ... 2 0

Velvril Paint for In sid e of Shell, Spirits, methylated ... qrt. 1
Parts,

Zinc oxide ... ... ... 24-0
Ochre, yellow .., .. .  3*5 Paste.
Red oxide of iron ... 0*5 Flour ... ... ... lbs. 6
Nitrated castor oil ... 10*0 W ater ... ... ... gals. 2
Nitro-celiuloae (of a very Glue ... ... ... ozs. 2

low degree of nitration)... 7*5 Carbolic acid ... fluid 02s. 3
Acetone oil . . . .. .  60*0

Day Tracer Cement. Parts.
Lubricant for L ids. Q .F. Cartridges. Venetian red ... ... 19

Tallow, Russian 1 Equal parts. Gum arabic ... ... 3
Beeswax . . .  / Glycerine ... ... ... 1
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(C) T erms used  in the Manufacture of A mmunition.

Annealing.

Annealing is the subjection to a long continued heat of metals 
th at are naturally brittle, or rendered so in the processes of 
manufacture. .

The material is then allowed to cool slowly, and becomes tougher 
and is better able to withstand shock in consequence.

Tubes, S.A. and Q .F. brass cases are annealed to  take the strains 
out of the metal set up during manufacture or on fixing.

Shell are annealed to relieve the m etal of strains set up during 
manufacture. This annealing is technically termed “ heat treatment”

Blending.

Blending is the process by which a number of small batches of an 
explosive, which m ay vary slightly owing to  small differences in the 
raw materials, conditions of manufacture, &c., are mixed up together 
to form a uniform lot for issue to  the Service. {See Gunpowder and 
Cordite.)

Burring ,

Burring  is the bending over of an upstanding edge of metal on an 
object to retain another part in position. The ends of V.S. tubes 
are burred over to keep the closing cork discs in position,

Canneluring.

Canneluring is a process employed in some instances to attach  
the bullet to  its brass case.

The case is pressed all round into one of the cannelures on the 
bullet as in the Webley pistol cartidges.

Choking.

Choking is the usual method of closing bags containing explosives, 
in powder form, namely, blank cartridges, exploders, <fcc.

I t  is also used to reduce the opening in signal rockets, &c. The 
neck of the bag to be closed is drawn together into several pleats, 
and then tied round with silk sewing.

Coning.

Coning of the brass case is sometimes used to  hold the projectile 
to its case. The mouth of the brass case is pressed all round into a 
groove formed either on the projectile or on its driving band, or is 
pressed on to the parallel portion.

In the latter instance the case is usually also indented.
(b 11123) d 2
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F  rapping.

Trapping  is the drawing together of two or more ropes or wires. 
I t  is used in the electric detonators and fuzes to draw together the 
insulated wires issuing from the head. A length of thread is passed 
several times round the two wires, drawn tight and tied.

* Hooping.

Hooping is used to strengthen a cartridge when made up and 
enable it to retain its shape.

A silk braid is passed round the cartridge, being threaded through 
slits in the silk cloth, and is then tied in a knot. This is termed a 
hoop.

The number of hoops on a cartridge varies with its weight and 
length.

Most of the latest cordite cartridges are not hooped.

Indenting.

Indenting is used to hold the projectile to  its brass case. In some 
instances three or more impressions are formed in the case, so as to  
grip the projectile in one of its cannelures.

Indenting is also used to hold together the two portions of some 
detonators.

Milling.

Milling is the shaping of metals by means of slowly revolving 
circular cutters.

Milling is quicker and more accurate than planing  and shaping.
■

Milled Head.

Milled head,— The edges of screws, &c., are sometimes milled 
into a succession of ridges to  enable the fingers to obtain a hold with
out slipping.

Riveting,

Riveting means either the turning over of the heads of rivets, to 
clamp two or more thicknesses of metal together, or the hammering 
over of the edge of one metal article to make a tight joint with 
another which is driven or screwed into the former.

Spinning.

Spinning  is the moulding of circular articles of thin sheet metal 
by pressure applied during rotation in a lathe, i.e., aluminium con
tainers for A .P . shell are spun.

Spinning is also used to turn down the upstanding edges of various 
articles to hold other parts in place, i.e., the brass disc over the steel 
plug in Fuzes, D.A., Im pact No. 18 is spttn in.
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Stabbing.

Stabbing is used to prevent a screwed part working loose.
Three or more centre punch “ dabs ” are given to the metal where 

the fixed and movable parts meet.

Stemming.

Stemming is the process used to press the C.E. into the various 
channels of some of the fuzes. I t  is done by hand with a wooden rod 
or drift.

Rockets, lights, &e,, are driven or stemmed with the rocket com
position in a similar manner, but the drift is used with a mallet.

Sweating.

Sweating is the soldering of metallic surfaces without the use of a 
soldering iron.

The surfaces are cleaned, heated and covered with a film of solder. 
The articles to he united are then brought together and heated till 
the solder flows and unites.
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CH A PTER V III.— M INES AND W ARHEADS.

M i n e , S p h e r i c a l , M a r k  II.

Plate III.

The mine case is made of two thin steel hemispheres riveted 
together to form a sphere, with openings a t the top and bottom. 
The lower opening is just sufficiently large to take a bronze spindle 
that passes through it. The top opening is large enough to enable 
the wood platform and cases of guncotton to be passed through when 
fitting up and filling the mine. The bronze spindle screws into the 
lower crosshead of the safety mooring arrangement in the interior 
of the mine ; its outer end is flattened and has a  hole drilled in it. 
About 17 feet of steel chain is attached to the spindle, and to this 
chain is fastened the steel cable of the sinker.

A t the bottom  of the mine case about 50 lb. of lead, cast in segments, 
is secured in position by lead run in.
“ The interior of the mine is fitted with a wood platform, with four 

sides and four corner pieces.
The cases of guncotton are placed in position on the platform, 

a felt pad placed on top, and on this a wood cover, held in position by  
two battens, secured by bolts and nuts. The mouth of the mine is 
closed by a dermatine washer and steel plate tightly nutted down.

The interior of the mine and the wood fittings are painted red 
and the exterior grey. When filled, mines have the following infor
mation stencilled on the side :—

Monogram of filling station.
Serial number.
Mark.
D ate of filling.
Actual and total weights.

The mine contains about 260 lb. of guncotton, contained in 
11 tinned copper cases, and weighs, filled, about 860 lb.

The firing, safety and sinker arrangements are confidential.
The Mark I mine differs from the Mark II  in having the guncotton 

packed in a greater number of smaller cases.
A number of R .E . mines, wliich held 100 lb. of guncotton, have 

been converted to  hold 260 lb., and are known a s :—

Mines, Spherical, M ark I  (or I I ) , Converted.

These mines are slightly larger than the Mark II  described above. 
The guncotton is not contained in copper cases, but is packed direct 
into the box formed by the deck and the side pieces. These mines 
have no safety mooring device.

A large number of mines have been filled with lyddite. The 
molten picric acid is poured into cases similar to those for guncotton,



and these are packed into the mine in the usual manner. Only seven 
cases are used. Mines so filled aie distinguished by a yellow band 
painted round the neck.

T orpedo W arheads.

A warhead carries the explosive charge (guncotton or trotyl) of 
a torpedo, and is attached to the front of the latter by a number of 
screws.

Warheads are made of thin sheet phosphor bronze to the form 
shown in Fig. 4, with a  flanged metal ring brazed to the end. To 
this ring is attached, by a number of bolts and nuts, a dished metal 
closing plate or “ door,” which is made a watertight fit by means 
of a  rubber washer. These doors, for guncotton filling, are fitted vrith 
the usual re-wetting plugs ; foT trotyl filling the plugs are not, of 
course, required.

Inside, along the lower side of the head, is attached a lead ballast, 
and fitting into the nose is a metal plate, bored and threaded to receive 
the firing pistol.

Brazed to this nose plate is a brass tube to take the charge priming.
Along the uppeT side of the head is fitted a “ d eck ” which is 

intended to form an air space to give the necessary buoyancy.
The decks axe made of sheet copper, and for guncotton filling 

are in the form of an open fram ew ork; for trotyl they are entirely 
closed in. -

The interior of warheads and the fittings are painted black ; for 
trotyl they are varnished. The exterior is left blight with, the excep
tion of the doors, which are painted black or, when filled with trotyl, 
yellow with a green band across. On the door is stencilled the 
following information :—

Number of the head.
Size, type and Mark of head.
Actual weight.
Low weight (for guncotton only).
Date and station of filling.
Guncotton yarn (if fitted).
Weight and lot number of trotyl (if so filled).
Weight of water to dry guncotton (if so filled),
“ N .”

Stamped on the nose :—

*
Mark of head.
Type of head.
Number of head.
Contractor’s initials.
D ate of manufacture.
T eqtyl, in red (if so filled).
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S.N, or S.D, stamped on the nose denotes strengthened nose or 
deck.

To fill the heads with guncotton the slabs are cut to the required 
shape to conform to the interior, and are packed straight in in layers 
starting at the nose.

Each layer of slabs is numbered consecutively from the nose, and 
every slab in a layer has its layer number stencilled on it. A  21-in. 
Mark II  head requires 123 slabs, packed in 17 layers to fill it, *'.e., 
280 lb. wet Guncotton.

Over the top layer is coiled a fiat spiral of No. 4 guncotton yarn, 
wetted, to form a packing.

To fill with trotyl the substance is melted and simply poured in 
and allowed to  set.

E arly  Marks of warheads had wooden decks and felt packing 
pieces.

Warheads are packed and issued filled, one in a wood case.
In the lid of the case is a small hinged door to give ready access 

to the re-wetting pings.
F o r details of warheads, see Table 6.

Tig. 4.

WARHEAD, 2 1 -INCH TORPEDO, MARK II, ROE TROTYL.

Scale T’c .
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II-II*** 
II*** V.B. 

Weymouth, Mark I
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08 12 200 0 13 0 0 4 282 0 ... ... j

76 10 200 0 10 A 0 3 286 14 ... ...
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119 15 225 0 8 0* 0 4£ 353 4 *. i * r * ...
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\ deep ; V pieces ; secured 
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Male flange on head 1 -2 inch 

deep ; U pieces ; secured 
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Male flange on head 1 125 
inch deep; U pieces; 
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CT<£>

Note,—'When guncotton and trotyl warheads are shown against same torpedo, some heads are filled with one and some 
with the other explosive.
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C H A PTER  I X .— CARTRIDG ES FO R  B .L . AND B.L.C . GUNS
AND H O W ITZERS.

(A) Ge n e r Aii R emarks on B .L . Cartridges ; (B) D escriptio n  of 
Cordite Ca rtrid g es  for  B .L . Guns ; (C) D esc r iptio n  of 
Cordite Ca rtrid g es  for  B .L . H ow itzers ; {D) Marking  
on B .L . Co rd ite  Cartridges ; (E ) Cord ite  Cartridges for  
R.M .L. G u n s  ; {F ) P o w d er  Cartridges for  B .L . G u n s  and 
H ow itzers  ; (G) D r il l  Ca rtrid g es  and Cartridges for
I nstruction .

SECTION (A). G E N ER A L R EM A R K S ON B .L . CARTRIDG ES.

Materials used and requisite properties o f :— Classes of silk cloth and 
shalloon, silk and shalloon braid, silk webbing, silk sewing, various 
charges used, cartridges made up into fract-ions, adjusted charges, 
density of loading, specific volume, igniters, making up  and issue.

F o r safety, convenience, and rapidity in loading, the powder or 
cordite for charges for B .L . guns and howitzers is placed in a bag, 
which is called an “ empty cartridge.”

Requisite properties of m aterial:—
1. I t  should be strong enough to bear reasonable knocking

about when filled, and to  stand the wear and tear of 
travelling.

2. If it is to  contain powder, it should be so close in texture
that the powder, even if slightly dusty, will not readily 
work its way through.

3. I t  must be permeable to the flash of the tube.
4. I t  should not deteriorate in store from the chemical action

of the explosive upon it, or from any other cause.
5. I t  should be entirely consumed in the gun when fixed ; no

smouldering fragments or sparks should be left in the 
bore.

If much residue is left, the vent is apt to get choked ; if sparks 
remain, and the gun be re-loaded almost immediately, 
a serious accident will probably occur.

Several accidents have thus occurred, generally when using 
blank cartridges.

Materials used.— These conditions arc very well fulfilled by the " 
materials in the service, namely, silk cloth and shalloon.

The materials are examined with a magnifying glass for closeness 
of texture, and tested chemically for purity ; any admixture of cotton  
would he most objectionable, as it tends to hold fire.

Silk cloth.— Silk cloth is made of the refuse silk from the outside 
of the cocoons. I t  is strong and of a  close texture, and has little 
tendency to "  hold fire ” or smoulder. The cloth is quite free from 
all acids, and no substance is to be added to the silk while in the 
course of manufacture or afteT the cloth is finished.
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The first issues of silk cloth were steeped in a cold saturated 
solution of boracic acid and a t a temperature not exceeding 120° 
to prevent fungoid growths forming on the cartridge, but this was 
found to be unnecessary and was discontinued. Silk d oth  was 
originally introduced on the score of safety for blank cartridges, as in 
firing these there is not so much heat and pressure as when shotted 
rounds are fired, and therefore less chance of the cartridge being
completely consumed.

Classes of silk doth.— Silk cloth is divided into three classesr—Nos. 1, 
2 and 3, according to its strength ; No. 3 is the strongest.

Test fo r  sUk cloth.— To test silk doth, a test piece free from holes 
for braids should be cut from the cartridge in the direction of either 
warp or weft, 10 in. long and 1 in. wide (when lengths of 10 in. cannot 
be obtained, shorter pieces must be used). The test piece is passed 
through the ring of a weight made up to the necessary amount, which 
it must support when lifted by the two ends.

The following table gives the minimum weights the three classes 
of silk cloth should lift (when tested as above) to be considered 
serviceable :—

No. 1 Class, minimum for use . .  . .
. , 2  ,, ,, ,, . . ■ ■
3 , 3 , ,  ,, ,, . . * •

Cordite cartridges mode of silk cloth.— Class No 
cartridges for guns 30-pr. up to and including 6 -inch.

Class No. 2 is used for all cartridges for 7 ’ 5-inch guns and upwards, 
except half charges for 12-inch and 1 3 ’5-inch, and all charges for 
15-inch.

561b.
70 „
84 „

1 is used for all

Class No. 3 is used for half charges for 12-inch and 1 3 ’ 5-inch guns, 
and all charges for 15-inch.

All powder cartridges, with the exception of the B .L . 5-inch 
howitzer blank, are made of silk cloth,

Class I  silk cloth is used for powder charges up to  14 lbs, in wTeight 
inclusive.

Class I I  silk cloth is used for powder charges from 14 lbs, to 85 lbs. 
in weight.

Class I I I  silk doth is used for powder charges above 85 lbs., and 
for all prism powder cartridges ; this is on account of the sharp edges 
and the hardnesss of the prisms.

Shalloon.— Shalloon was originally introduced because being 
thinner than silk cloth it formed less obstruction to  the flash from 
the tube where the cartridge is choked.

The choke was liable to come underneath the vent when a very 
small cartridge in radial vented guns was used.

I t  is made entirely of “ long ” wool and is woven twilled ; it is 
dyed red for service use, but issues have been made of undyed shalloon.

There are two classes of shalloon, namely :—
No. 1 for laboratory work.
No. 2 for necks of burster bags. .

Shalloon, though not so strong as silk cloth, is more permeable to  
the flash of a tube ; it is used for the smaller cartridges, i.e ., for B .L . 
2'75-inch, 10-pr., 12-pr. of 6 cwt., 15-pr., and for all B .L . howitzers.

I t  is also used for the igniters of all B .L . cartridges.
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Silk braid.— Silk braid for hooping is made m two widths— 0*35 in. 
and 0*65 in. These braids must support weights of 28 and 85 lb. 
respectively. F o r  beckets the silk braid is also made in two widths—  
1*5 in. and 1 in.— which must support weights of 250 and 160 lb.

The 0*35 in. braid was also used in securing the outer layer of 
cordite sticks in the building up of the heavier type of cartridges.

Silk webbing.— Silk webbing is made from pure, long draft spun 
silk ; it is supplied 0*35 in. in width, and is used in securing the outer 
layer of cordite sticks in the building up of the heavier type of 
cartridges instead of the 0*35 in. silk braid when the existing stocks 
of the latter are used up.

Silk webbing is much stronger than the silk braid. The breaking
load of a piece of silk webbing, fixed in a testing machine, the clamps 
being 20 in. apart, must not be less than SO lbs.

Shalloon braid.— Shalloon braid, undyed, for hooping, is made 
in three widths, 0 * 35, 0 '6 5 , and 1 in.

The 0*35 in. braid is also used in making up cordite charges for
Q .F . guns.

Silk sewing.— Silk sewing is used for sewing up cartridge bags, 
and igniters, and for hooping and choking the smaller natures of blank 
cartridges ; it is also used in building up the cordite charges for B .L , 
guns and howitzers. The following table gives the minimum weights 
the various natures of silk sewing must support:—

Silk sewing:—
No. 1 should support . * . .  13 lbs.
No. 2 „ >7 » * . .  5 }  „
No. 2 0 -3  „ * # 5* „
No. 30-3  }J 5 .1 . .  4 „
No. 4 0 -3  „ 75 . .  2 j  ,,
No. 50-3  „ J5 . .  2± „
No. 60-3  „ . .  1| „

Silk sewing used in making up cordite cartridges is first greased 
with vaseline to prevent rotting.

Tape, linen .— Linen tape 1 in. wide is now used for lifting beckets 
for heavy B .L . cordite cartridges, i.e., 7'5-inch and up ; a linen tape 
becket is also used with certain B .L . 6-inch cartridges when packed 
in rectangular cases for Naval Service.

The various charges are as follows :—  .
"A  charge intended to give 25 pet 

cent, greater chamber pressure

W ith
Projectile

Proof Charge ^ than the service full charge. 
I Only used in the proof of a 
^ gun or mounting.

Full

Service Charges J  Reduced
f F o r  practice 

< and for 
[S ta r  Shell.

n A  } B l a a k  Charge.

Note.— There are in addition certain charges which are fired with 
paper shot.
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. Blank charges.— Gunpowder (Blank L.G-.) is generally used for 
blank charges ; coidite is unsuitable, as, in the absence of a projectile, 
there is not enough pressure to cause cordite to  bum with the necessary 
rapidity. Smokeless blank cartridges have been introduced foe certain 
field guns. .

Charges made up in fractions,— Charges, both powder and cordite, 
for the heavier guns are made up in fractions for convenience in 
handling, and to enable reduced charges to  be fired :—

B.L.C. gun, 6-inch 
B .L . gun, 6-inch, Marks "VTI and V III , 

,, 6-inch, Mark X I  , - .
„ 7 '5-inch . .  *, . .  .

.. 9‘2-inch -T<eOTept 2“5^1-
10-inch
12-inch . 
13 *5-inch 
15-inch .

\  mountings)

\ charges.
| and | charges. 

| and | „

and £ charges.

" J

"  }  i  char©

, The 9 '2-inch gun on H .A. mountings fires various charges.
Adjusted charges.— W ith a view to eliminating one of the sources 

of error in shooting, B .L . and Q .F. cartridges 12-pr. and upwards, 
will, where this is possible, have the weight of the cordite charge 
adjusted, so that, so far as the charge is concerned, the gun will shoot 
up to  its normal velocity. The charges will continue to  be designated 
by their normal weight, but will be distinguished by having the letters
A.C. (denoting adjusted charge) appended to the L o t No. of the cordite 
as follows:—

B .L . cartridges.— Stencilled or stamped on back of bag.
Q .F. cartridges. Separate loading (except 4*5-inch howitzer).—  

W ritten or stamped on label affixed to lid,
Q.F. cartridges. Fixed ammunition (and 4 '5-inch howitzer).—  

Stencilled on base of case.
The first issue of cartridges with adjusted charges for Naval Service 

had the actual weight of cordite (plus or minus) necessary for the 
adjustment appended to the L o t No., instead of the letters A.C.

Specific volume (S.V.).— The specific volume of a  charge in 
the chamber of a  gun is the number of cubic inches allotted to each 
lb, in the charge ; it is obtained by dividing the capacity of the chamber 
in cubic inches by the weight of the charge in lbs.

Example ;— Chamber capacity= 5 ,5 4 6  cubic in.
Weight of charge =  ' 100 lbs....  "

Density of loading.— The density of loading of a charge in the 
chamber of a gun is the ratio of its weight to the weight of water 
which will fill the space behind the projectile in the gun.

To find out the density of loading it  is necessary to know the space 
occupied by 1 lb. of water, i.e., 2 7 '7 3  cubic inches.

Density of loading is then found by dividing the number of cubic 
inches occupied by I lb. of water (2 7 '7 3 ) by the "specific volum e” 
of the charge.

27*73
In this case ■--------  =  ' 5 =  Density of loading.

5 5 ’ 46
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Igniters,— Every B .L . cordite cartridge requires an igniter, which 
is attached to, and forms part of, the cartridge.

In the case of small natures, where the cartridge is made up as 
a full charge only, an igniter is attached to each end ; in the case of 
heavier natures, 7* 5-inch and up, the cartridge is fitted with an  
igniter a t one end only.

Cartridges for the B .L . 6-inch guns, Mark V II to X II , 9 " 2-inch
H.A. and the B .L.C . 6 -inch are issued, laced together, to  form a full 
charge,” and have then an igniter a t each end.

All cartridges made up with M.D. cordite, and most of those of 
Mark I cordite, have their igniters filled with R.F.Cr.2 gunpowder, 
but in certain marks of the latter cartridges, below 6-inch, guncotton 
yam  (waterproofed by being dipped in indiarabber solution) has 
been used.

Blank F.G . and S.F.Gf.2 gunpowder has also been used for filling 
igniters of cordite cartridges.

The use of Blank F.G . as an alternative to R .F .G .2 for filling 
igniters is now discontinued, and the existing stock of S .F .G ,2 will 
be used up for filling igniters of certain Mark I cordite cartridges for 
Land Service.

Igniters for B .L . gun cartridges up to the 5-inch inclusive (except 
2 ‘ 75-inch, 10-pr., I2-pr. and 15-pi.) are cross-stitched radially to form 
four compartments ; 6-inch and np are now fitted with standardized 
igniters.

These igniters are suitable for different charges for the same gun ; 
they are stitched across to form five parallel compartments in the 
case of igniters for 6-inch to 13 ‘ 5-inch, and six compartments in the 
case of 15-inch igniters.

Most of the above guns now have two different sizes of standardized 
igniters for making np their cordite charges, i,e ,—

Igniter “  A ” and Igniter "  B .”
They differ only in dimensions as shown in the accompanying 

table.
T a ble  7,

Nature of 
Igniter.

Number of 
Compart

ments.
Weight of 
Powder.

Maximum
Diameter,

i

:: Remarks.

ozs. inches.
!

15-inch “ A ” ... 6 16 1 4 0 ■ --
1 3 ‘6-inch “ A ” ... 5 10 12-25 -- .

12-inch “ A ” ... 5 16 12-25 —
12-inch “ B  ” ... 5 10 11-5
10-inch “ A ” ... 5 S l l ’O ' ---.
10-inch “ B ” ... 5 12 11-25 ---

9'2-inch "  A ” ... 5 8 1 1 0 —

9-2-inch “ B ” ... 5 8 11-0 Central hole for stick.
9*2-inch “ C ” ... 5 8 10-0 Central hole for stick.
9 ‘ 2-inch “ D ” ... 5 6 10-25 —

7-6-inch “ A ” ... 5 6 s-n
6-inch “ A ” ... 6 2 7-4 4 felt studs.
6-inch "  B  ” ... 5 2 7 1 4 felt studs.
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Earlier marks of B .L . cartridges 6-inch and up were fitted with 
igniters cross-stitched radially to form four compartments in the case 
of 6-inch and 7'5-inch, and eight compartments in the case of heavier 
natures.

Fig. 5, ■
SPECIMENS OF OLD AND NEW TYPE OF IGNITERS FOR 13.L. GUN 

CARTRIDGES 6  INCH AND UP.
New type. (Standardized Igniters.)

Old type. (Cross-stitched radially.)

The object of cross-stitching the igniters so as to form a number 
of compartments is to ensure that some of the gunpowder shall always 
be opposite the vent when the cartridge is loaded in the gun.

Note.— The first issues of cordite cartridges for the 6-inch B .L . 
Mark VII and V III guns were fitted with igniters divided into two 
compartments only, and some 9'2-inch to 15*5 inch cartridges may 
be m et with, having igniters cross-stitched to  form four compartments 
only.

Shalloon dyed red is now used for all B .L . cartridge igniters. 
Numbers of cartridges were a t one time issued for Land Service with 

(B 11125} E
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igniters of undyed shalloon, and on these was stamped a black cross 
(for 6 inch and upwards) to distinguish the igniter end of the cartridge.

M arking.— After being cut out to shape the cartridges are marked 
with printer’s ink as shown.

Paint must not be used for marking, as it holds fire.
Making up, &c.— Cordite cartridges are issued filled. In case 

they should have to  be made up locally, a sample cartridge or drawing, 
and detailed description of method of manufacture, must be procured 
from the Royal Arsenal, Woolwich.

F o r cutting cordite to the required length for making up cartridges, 
the “ Apparatus, cutting cordite ” was introduced ; this acts very 
well for Mark I cordite, but M.D,, being brittle, is liable to split, so a 
special “ Machine, cutting cordite ” has been introduced for the 
larger sizes of M.D. and M.D.T. ; it is also suitable for cutting Mark I 
cordite, hut the 11 Apparatus, cutting cordite ” will generally be used 
for this purpose. >

Apparatus, cutting cordite consists of ffh oblong mahogany 
board, about 9£ in. by 40\ in., having a gunmetal knife working 
vertically in a fixed pivot near one end ; it is provided with a scale 
and an adjustable end, which m ay be fixed a t any required distance 
from the knife.

Machine, cutting cordite.— In the “  Machine, cutting cordite,” the 
sticks are pressed between a revolving drum and a concave knife- 
block ; from the concave surface of the knife-block projects an 
aluminium bronze rib, which acts as a knife.

Record of cordite used.— A record of the cordite used in all 
cartridges, with lot letter and number, and date of filling, is kept 
in a  book for reference a t all stations where cartridges are made.

SECTION (B). DESCRIPTION OF CORDITE CARTRIDGES FO R
B .L . GUNS.

Cordite cartridges for B .L . guns are here divided into types as 
illustrated on Plates No. IV  to X II ,

Plate IV illustrates the method of making up the cartridge, B .L . 
2 ‘ 75-inch, 7 oz. 9 drs., cordite, size 7£, Mark I | L  | .

The latest Marks of the following cartridges are made up in the 
same manner as the above, differing only in weight and dimensions —

Cartridge, B .L . 10-pr., 6 oz. 14 drs. Cordite, Size 5, Mark I I  i L  | .
Cartridge, B .L . 10-pr., 3 oz. 9 drs. Cordite, Size 3|, Mark I I  1 L  | .
Cartridge, B .L . 12-pr., 12 oz. 7 drs. Cordite, Size 5, Mark III  | L  | .
Cartridge, B .L . or B.L.C. 15-pr., 1 lb. 1 oz. 11 drs. Cordite, M.D,, 

Size 4 J , Mark I  | L  | .
The charge consists of a cylindrical bundle of cordite (all sticks 

cut to the same length) tied in several places with silk sewing.
The charge is inserted into a shalloon cartridge, each end of which 

is closed by an igniter.
Each igniter consists of two discs of shalloon sewn together round 

the edges so as to form a flat circular bag.
The igniters are filled with R .F .G ,2 or S .F .G .2 gunpowder.
Earlier Marks of 10- and 12-pr. cartridges.—The earlier Marks of 

these cartridges had igniters filled with guncotton yarn (waterproofed 
with indiarubber solution).
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Mark  I Cordite Cartridges for  B .L . or B.L.C . 15-Pr.

Cartridge, B .L . or B .L .C . 15-jw., 15f oz. cordite, size 5, Marie 1 \ L  \ . 
— T I l i s  cartridge is of a  special type ; it consists of a bundle of cordite 
(all the sticks being the same length) secured in several places with 
silk sewing. Near each end of the charge is fitted an igniter con
sisting of a skein of guncotton yarn wound round the cordite sticks ;

F ig .  6.

CARTRIDGE, B.L. OR B.L.C. 15-FR., 15£ O Z . CORDITE, SIZE 5 MARK I.

Scale

IfFTr̂ ’ TEf

I
R v tv L  

i5PrB.(J!
OR

B.L.C.
i s ^ o a

toRDrri 
1)5IZE 5

k

ILL

Elevation. Section.

Guncotton
yarn.

CoTiiitc.

Silk twist.,

the centre of the guncotton yam  is one inch from the end of the 
charge. The whole is then inserted into a shalloon cartridge choked 
a t one end with silk sewing.

The cartridge for the B .L . and B.L.C. 15-pr., for star shell, is 
a reduced charge ; it consists of 4 oz. of cordite, size 5, bundled round 
a paper cylinder, with an igniter a t each end of guncotton yarn, and 
is similar in other respects to the full charge described above.

(b  11123) x  2
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Cartridge, B .L . 4-inch, 3 lb. 7 oz. Cordite M .D ,} Size 4£,
M ark 1 (S .J.).

The charge consists of a cylindrical bundle of M.D. cordite sticks 
cut to the required length, and tied in three places with silk or shalloon 
braid.

The charge is inserted into a No. 1 silk cloth cartridge, each end 
being closed by a shalloon igniter.

The igniter is made up of two discs of shalloon sewn together 
round the edges and cross-stitched to form fonr compartments ; the 
pockets thus formed are filled with E .F .C .‘i gunpowder.
. The igniters are secured to the ends of the cartridge by silk sewing.

The Cartridge, B ,L . 4-inch, 3 lb. Cordite, Size 5, Mark III , is 
made up similar to the above, differing only in weight and dimensions, 
and in the outer layer of cordite sticks being tied with silk sewing 
instead of shalloon braid.

The Mark II  cartridge for the B.L, 30-pr., and the Mark II  cartridge, 
B .L . 4 -inch, 3 lb. 1 oz., are fitted with igniters filled with waterproofed 
guncotton yarn and are not cross-stitched.

Plate V illustrates a slightly different method of building up the 
cartridge used for larger charges. Of this type are the following :—

Cartridge, B .L . 60-pr., 0 lb. 12 oz. Cordite M.D., Size 16, 
Mark II  | L  | .

Cartridge, B .L , 4-inch, 9 lb, 5 oz. 15 drs. Cordite M.D., Size 16, 
Mark II  j N | .

Cartridge, B .L . 4-inch, 5 lb. 6 oz. Cordite M.D., Size 16, 
Mark II  ! N | .

Cartridge, B ;L . 5-inch, 4 lb, l l £  oz. Cordite M.D., Size 4£, 
Mark I (S.I.).

The cartridge for the B .L . 60-pr. is here described in detail; 
the remainder are similar in construction, differing only in dimensions, 
&c. The cartridge for B .L . 5-lnch is hooped with silk braid.

F o r particulars of the above cartridges see Table 8, page 78.

Cartridge, B.L/. 60-pr., 9 lb. 12 oz. Cordite M ,D .t Size 16, M ark I I  \ L  \ .

The charge consists of a  bundle of cordite secured in several places 
with silk sewing ; the centre sticks are shorter than the outer ones, 
thus forming a circular recess at each end for the igniter. The charge 
is inserted into a silk cloth cartridge provided with silk braid hoops, 
and is closed at each end by an igniter.

The igniter consists of two discs of shalloon and a ring of silk cloth 
sewn together ; the shalloon discs are stitched across the centre to 
form four compartments for the R .F .G ,2 gunpownler.

One of the igniters is sewn to the bottom of the cartridge prior to 
the insertion of the charge ; in the other igniter the silk cloth ring 
carries a silk draw-string ; it is placed over the end of charge, after 
the latter has been inserted into the cartridge, and secured by the 
draw-string and by being stitched to the cartridge.
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The Mark I cartridges for the B .L , 6 0 -pr. and B .L , 4 -inch guns 
differ from the Mark I I ? in being hooped with silk braid and the 
sticks of cordite used in building up the charge being cut to a different
length. .

Certain issues of the above Marks of cartridges were fitted with 
igniters containing S .F .G .2 instead of R .F .G .2 gunpowder.

Plate VI illustrates a type of B .L . cartridge, the main features 
of which are :— The igniters are fitted with four perforated felt studs 
and the cartridges are made up in two fractions (two £ charges, or 
a l  and f  charge) laced together. Of this type are the following 
cartridges :—

Cartridge, B .L . 6-inch gun, 23 lb. Cordite M.D., Size 16, 
Mark I to I II  j C i . ,

Cartridge, B .L . 6-inch gun, 23 lb. Cordite M.C., Size 16, 
Mark I and II  \ C | ,

Cartridge, B .L . 6-inch gun, 20 lb. Cordite Mark I, Size 10, 
Mark I to III  | C i .

Cartridge, B .L . 6-ineh gun, 28 lb. 10 oz. Cordite M.D., Sizo 
26, Mark II  j N i . .

Cartridge, B .L . 6-inch gun, 32 lb. oz. Cordite M.D., Size 
26, Mark I I  j N | .

Cartridge, B .L . 6-inch gun, 27 lb. 2 oz. Cordite M.D., Size 19, 
Mark I 1 N | . .

Cartridge, B .L.C . 6-inch gun, 20 lb. 15 oz. Cordite M.D., 
Size 16, Mark II | L | .

Use of the above G-inch B .L . Cartridges.

The 23 lb. M .D . cartridge is made up in two 1 charges, and is for 
use with B .L . 6-inch, Mark V II and V IF  guns in Land Service, and 
Mark V II to V III guns in Naval Service, other than those guns on 
Mark II  twin mountings.

The 20 lb. cartridge is also made up in two 1 charges ; it is for use. 
with all Mark V II and V III guns.

The 28 lb. 10 os. M .D . cartridge is made up in ^ and a charges ; 
it is for use with Mark V II guns other than those on twin mountings 
and unstrengthened P IV  mountings for shell with cupro-nickel 
driving bands in Naval Service.

The 32 lb. os. M.D. cartridge, made up in  ̂ and % charges, is 
used with the Mark X I  and X I*  guns in Naval Service.

The 27 lb. 2 oz. M .D . cartridge, made up in | and f  charges, is used 
with the Mark X I I  gun in Naval Service.

The latest Mark of the 23 lb- Cordite M.D, cartridge is here 
described in detail.

Cartridge, B .L . 6-inch gun, 23 l b . Cordite M.D., Size 16,
Mark III  j C ! .

The cartridge is made up of two fractions (£ charges) laced 
together.

Each fraction consists of a cylindrical bundle of cordite sticks tied 
together with silk sewing. The cordite sticks in the charge are all
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the same length ; no recess being left for the igniter. The charge is 
enclosed in a silk cloth cartridge hooped with silk braid. The mouth 
of the cartridge is dosed by a standardized “ A ” igniter.

The igniter consists of two discs of shalloon, with a  strengthening 
disc of silk cloth on the underside, sewn together round the circum~ 
ference, and divided into five parallel compartments, each filled with
R .E .G ,3 gunpowder.

The outer shalloon disc is fitted with a draw-string of silk sewing 
and four perforated felt studs. The object of the felt studs is to  
prevent the heated axial vent from pressing against the powdeT igniter, 
and so causing a premature.

The igniter is placed over the end of the charge and is held m 
position by the draw-string, and by being stitched to the mouth of 
the silk cloth cartridge.

Near the base a strengthening band of silk cloth is stitched round 
the cartridge ; this prevents the silk cloth of the cartridge from being 
tom  when the two fractions are laced together.

The Cartridge, B .L , 6-inch gun, 23 lb. Cordite M.C., Size 16, 
Mark I I , is made up in the same way as the above.

Earlier Marks of 6-inch B .L . gun Cartridges.
The following cartridges for 6-inch B .L . guns differ from the 

above design in the following particulars :—
(u) A recess is formed at the end of the cordite charge for the 

igniter.
(6) An earlier type of igniter is used, which is cross-stitched 

radially to form four compartments, and is fitted on the 
outside with a silk cloth ring which carries the felt studs 
and draw-string.

The Mark I and II, 23 lb. Cordite M.D., Cartridge.
The Mark I, 23 lb. Cordite M.C., Cartridge.
The Mark I , 20 lb. Cordite Cartridge.
The Mark I, 28 lb. 10 oz. Cordite M.D., Cartridge.
The Mark I, 32 lb. 1| oz. Cordite M.D., Cartridge.

The Marks I and II  23 lb. charge is described below, and ia 
illustrated on Plate VII.

CARTRIDGE, B .L . 0-IKCH GUN, 23 LB. CoBDITE M.D., SlZE 16,
Mark II.

The full cartridge is made up into two fractions charges), laced 
together. Each fraction consists of a bundle of cordite sticks tied with 
silk sewing. The centre sticks are slightly Bhorter than the outer 
layers, forming a circular recess at one end only. The bundle of 
cordite sticks is placed into a silk- cloth cartridge hooped with silk 
braid.

The mouth of the cartridge is closed by the igniter. This consists 
of two discs of shalloon, and one of silk cloth sewn together round
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the edges. The shalloon discs are sub-divided into four compartments 
to take the R .F .G ,2 gunpowder. To the outside of the shalloon 
discs is stitched a ring of silk cloth with a draw-string ; four perforated 
felt studs are stitched to the silk cloth ring.

The igniteT is placed over the end of the charge, the silk cloth 
disc next the cordite, the four compartments of S .F .G .2 powder 
fitting into the recess, and is held in position by the draw-string 
and by being stitched to  the silk cloth cartridge, A strengthening 
band of silk cloth stitched round the bottom prevents the cartridge 
from tearing when the two fractions are laced together.

Changes in design.

The following are the improvements th at have been adopted in 
the design of the above type of cartridge. The improvements extend 
over a long period, and did not advance the numeral of the cartridges. 
Many of the older designs will still be met w ith :—

(a) Felt studs on the igniter reduced from six to  four, to  
minimise residue.

(h) Igniter divided into four instead of two compartments.
(c) Strengthening disc of silk cloth sewn to underside of the

igniter to prevent the sharp edges of the cordite sticks 
injuring the shalloon.

(d) A single ring of silk cloth sewn to outside discs of the
igniter, instead of having two rings.

The introduction of the “ Standardized igniter ” for this type of 
cartridge in all cases advanced the numeral of the filled cartridge.

B .L . 6-inch, Mark I I I  (chase-hooped), IY  and VI Guns.

There are two cartridges for the above-mentioned old type of 
B .L . 6 -inch guns, namely :—

A 14 lb. 12 oz. charge of Mark I cordite, which is made up like 
the cartridges for the heavier guns, and a 16 lb. 12 oz. charge of M.D. 
cordite made up in a full charge as described for the Mark II  11£ lb. 
£ charge for the Mark Y II  gun, but it has no strengthening band of 
silk doth at the base. I t  has an igniter with felt studs a t one end.

Cordite Cartridges fo r  H e a v y  B .L , Gu n s .

Cordite cartridges for B .L . guns, 7 '5-inch to  15-inch inclusive, 
with a few exceptions to be detailed later, are made up on one model, 
the only differences being in external shape, in the hoops, and in the 
arrangements of the lifting beckets. They are made up in £ and J  
charges, with igniter and mill-board protecting dise or cover a t one 
end only. .

For particulars of weight, mark, nature and size of cordite, &c,f 
see Table 8.

A description of the Mark I II  B .L . 9 ' 2-inch, 60 lb. M.D. 
cartridge is given below ; it is typical of the latest heavy B .L , 
cartridges.
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T ypical H eavy  B .L . Gun Cartridge with Standardized Igniter .

Cartridge, B .L . 9 '2 - inch, 60 l b . Cordite M.D., SrzE 37,
Mark I I I  | C | £ Charge.

The charge.— The charge consists of a bundle of M.D. cordite, the 
sticks all cut to the same length, and tied in several places with silk 
webbing. The charge is inserted into a silk cloth cartridge bag, 
which has no hoops ; the mouth of the cartridge is closed by the 
igniter.

Igniter.— The “ A ” igniter consists of two outer discs of shalloon 
and an inner disc of silk cloth, sewn together round the circumference, 
and then divided into five parallel compartments, each filled with
R..F.G .2 gunpowder.

The outer disc of shalloon is provided with a draw-string of silk 
sewing.

The igniter is placed over the end of the charge and is secured by 
the draw-string and by being sewn to the mouth of the cartridge 
hag.

Cover fo r  igniter.— The protecting cover consists of a disc of mill
board, to the ontside of which is stitched and glued a larger disc of 
silk cloth.

This silk cloth disc is painted with a red cross, and is fitted with 
a draw-string of linen tape, and a small loop of linen tape on which 
the words “ Tear off ” are printed.

The cover is placed over the igniter, and is secured by means of 
the linen tape draw-string, which is drawn tightly round the top of 
the cartridge and tied with a slip-knot, the running end being fastened 
to the “ Tear off ” loop, so th at one operation will remove the cover 
from the igniter.

The cover is also held from slipping off by being loosely secured 
at each side to the cartridge bag by a single stitch of silk sewing.

Lifting becket— Three loops of braid sewn to the cartridge— one 
on the bottom and one on each side near the top— form “ fairleads” to 
keep in position a linen tape lifting becket (1 in. wide) which passes 
round the cartridge. The ends of this lifting becket are tied on top 
of the cover by a slip-knot.

Before loading, the becket must be slipped and unrove from the 
fairleads and thrown to one side; the “ cover” can then be removed.

A becket of silk braid is also sewn to the base to  form a grip for 
convenience in loading.

Earlier Type of Heavy Cartridge fo r  B .L . Gum.

The earlier type of heavy B .L . cartridges were fitted with igniters, 
cross-stitched radially to form a number of compartments— four in 
the 7 ' 5-inch and eight in 9 ' 2-inch to 1 3 ‘5-inch.

Some 9 ‘2-inch to 13'5-inch igniters may be met with, however, 
divided into four compartments. .

In the earlier type of cartridge a reeess was also formed at the 
end of the cordite charge for the igniter to fit into.
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T ypic a l  H e a v y  B .L . Cartridge  w ith  Old Ty p e  o f I g n iter .

Cartridge, B .L . 9 ’2-inch, 60 l b . Cordite M.D., Size 37,
Mark II  | C | £  Charge.

The Cartridge, B. L. 9 '2-inch, 60 lb. M .D ., size 37, M ark I I  \ C \
£ charge, fo r Marks I X  and X  guns, consists of a half charge, a silk 
cloth cartridge, an igniter, protecting disc, and tape becket. (See 
Plate IX .)

H alf charge.— The charge is cylindrical in shape and is made up 
as follows :— A central bundle of cordite sticks is tied in several places 
with silk sewing. Round this central bundle is placed the remainder of 
the charge, consisting of a layer of cordite sticks, somewhat longer 
than the central bundle, also secured with silk sewing ; a circular 
recess is thus formed at one end for the igniter.

Cartridge.— The charge is inserted into a silk cloth cartridge which 
is hooped with silk braid, and has a silk braid becket sewn to the 
bottom. Three loops of braid sewn to the cartridge— one on the bottom, 
and one on each side near the top— form “ fairieads ” to keep a linen 
tape lifting becket in position.

The mouth of the cartridge is closed by the igniter.
Igniter.— The igniter consists of two discs of shalloon which aie 

strengthened on the side next the cordite by a disc of silk cloth. 
These discs are sewn together round the edges and centre, and are 
stitched radially to form eight compartments which are filled with
R .F .G .2 powder. This ensures a portion of the powder being always 
opposite the vent. The outer shalloon disc is provided with a draw
string of silk sewing. The igniter fits over the end of the charge, 
the compartments filled with powder fitting into the recess ; it is 
secured by the draw-string and by being sewn to the mouth of the 
cartridge.

Protecting disc.— A millboard protecting disc, to the outside of 
which a disc of silk cloth is attached, is placed over the igniter, and 
lightly attached by four stitches. The disc is painted with a red 
cross, and is provided with a loop of linen tape on which the words 
“ Tear off ” are printed.

Ldfting becket.— A length of 1-in. linen tape is passed completely 
round the cartridge from top to bottom  ; it passes through the three 
guide loops above mentioned, and is tied on top of the protecting disc 
with a bow so th at it can easily be removed.

A becket of silk braid is also sewn to the base to form a grip for 
convenience in loading.

I m provem ents, A lter a tio n s , &c ., in  th e  D esign  o f H e a v y
B .L . Cordite Cartridges.

Charges.
(1) Charges first issued had the cordite sticks in the outer layers 

and in the centre of the charge cut slightly longer than the inter
mediate sticks, thus forming a recess in the shape of a ring at one 
end for the igniter.
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PLAN O F  TEAR OFF D ISC.

PLAN OF IGNITER

- - - - - Fairlead

S.F. G? Pow der Ig n ite r 16o z .  
Five Ties S ilk  B ra id  
Three Ties Twist

S B O  7 . M a Jfc yA S o n s .L rth
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Sifk Braid

s c a l e  y&.

Sifk C/oth.
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Some of the above charges were cylindrical in shape and some 
conical.

(2) The long sticks in the centre of the charge were discontinued.
(3) In the latest design of cartridges fitted with standardized 

igniters and covers, the sticks in the charge are ail cut to the same 
length, no recess being left for an igniter.

{4) Charges first issued had the outer layer of cordite sticks secured 
with ties of silk sewing ; this was replaced by silk or shalloon braid.

Silk webbing is now used for this purpose in making up the B .L . 
15-inch cartridges, and will supersede the silk braid for all B .L . 7 ‘ 5-inch 
and up when existing stock of silk braid is used up.

The latest type of cartridge for the B .L . 7 '5-inch and up have no 
hoops ; the maintenance of the proper shape of the cartridge depends 
almost entirely upon the silk webbing or silk braids.

B u ck ets .

(1) Central silk cord becket.— The first becket used was one of 
silk cord. This cord ran up on the double through the centre of the 
eharge and passed through a  hole in the centre of the igniter and 
protecting disc, the bight of the cord forming a loop a t the top ; the 
ends of the cord were attached to a silk braid loop on the inside of 
the base of the cartridge.

To take the extra strain the base of the cartridge was strengthened 
by having two small discs of silk cloth stitched to it— one on the inside 
and the other on the outside.

(2) Removable silk braid becket.— Two loops of silk braid were sewn 
to the outside of the cartridge near the top, and another piece of 
braid (forming a lifting becket) was passed through these loops and 
tied on top of the protecting disc with a slip-knot, so that it could 
easily be removed,

Th is form of lifting becket was found to be unsatisfactory, owing 
to the silk braid loops being unable to stand the strain of lifting the 
cartridge out of the cylinder.

(3) AU round lifting becket of silk braid,— This lifting becket passed 
completely round the cartridge and was kept in position by three 
trfai rleads” — one on the base and one at each side of the cartridge near 
the top.

(4) All round becket of linen tape.— This becket was attached in 
the same way as above. I t  was introduced owing to the cordite 
having a rotting effect on the silk braid becket.

I g n iters .

(1) All the ignitera were formerly stitched radially to form four 
compartments ; for later 9 '2-inch and up they were cross-stitched to 
form eight compartments. The latest Marks of cartridges are now 
fitted with “ Standardized igniters ” stitched across to form five 
parallel compartments ; in the 15-inch cartridge the igniter is stitched 
across to form six parallel compartments.

(2) The first igniters consisted of an inner disc of silk cloth and 
an outer disc of shalloon. The silk cloth rotted and allowed the powder
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r*----------d o t to  exceed 8  2S —
S halloon  D isc__.
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E L E V A T I O N

S p e c ia l 
B ra id  Loop

2 S ilk  C lo th  D iscs  
IV? 3  Class.

VIEWEN D
3SH7 MaJbyft Sons.Li th
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to  fall among the sticks. The gunpowder priming is now contained 
between two discs of shalloon, with a strengthening disc of silk cloth 
on the underside,

(3) The central hole in “ igniter ” and c< tear of! ” disc was dis
continued when the central silk cord becket was superseded by the 
removable lifting becket.

(4) A certain number of cartridges have been issued with igniters 
of undyed shalloon, which is now discontinued. Most cartridges that 
are fitted with an igniter at one end only, if the igniter is of undyed 
shalloon, have a black cross extending across the outer disc to make 
the igniter of the cartridge more conspicuous.

(5) S .F .G .2 gunpowder introduced for filling igniters followed 
by the re-introduction of R .F .G ,2 instead of S .F .G .2, stock of S .F .G .2 
being used up for igniters of cartridges made up with Mark I cordite 
in the Land Service only.

(6) Protecting disc for igniter fitted with a larger silk doth disc, 
and called “ Cover for igniter.”

This cover for igniter is secured by a draw-string of Hnen tape 
in addition to being soeured by single stitches of silk sewing.

Composite Ca rtrid g es .

(See Plate X II .)

A different system of making up cartridges with M ark I  cordite 
was adopted for the heaviest guns ; it is now discontinued, but many 
of the above type of cartridges will still be met with, until the 
existing stock is used up. '

Guns which have composite cartridges.— In this type of cartridge 
two sizes of cordite are used— a large size and a sm all; such cartridges 
are known as “ Composite cartridges.” They were introduced for 
the B .L . 9 "2 -inch, and early Marks of 12-inch and 13'5-inch guns.

In external appearance they do not differ from other cartridges ; 
some arc cylindrical and some are enlarged a t one end.

After tying the central bundle of large-sized cordite with silk 
sewing, a bundle or rope of cordite, consisting of 60 or 120 cords of 
very small size (3;J), is wound spirally round the core from one end to 
the othfjr, and secured with silk sewing ; the outer layers of large-size 
cordite are then built up as usual.

The Mark I composite cartridge has the central silk cord becket 
(see Plate X II ) , The Mark II  has the all-round removable lifting 
becket.

Advantages claimed fo r composite cartridge.— This method of making 
up enables a larger charge to be fired, increasing the muzzle velocity, 
but without any increase in the chamber pressure. I t  has also been 
found that with this design of cartridge ballistics vary less with change 
of temperature, and are better maintained in worn guns.
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(Special type.)
The cartridges for 9 ‘2-inch B .L. guns on high angle mountings 

are laced together in the same way as those for the B .L . 6-inch 
Marks Y II  to X II  guns*

P ig . 7.

CARTRIDGE, B L . 9'2-lNCH, 16 LB. 1 OZ. CORDITE 11.1)., SIZE 8 ,
CONSISTING OF 12 LB. 6  OZ. AND 3  LB. 1 1  OZ. CHARGES, FOR 

GUNS ON H.A. MOUNTINGS.

Cartridges for 9‘2-inch B.L. Guns on H.A. Mountings.
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A peculiar feature of these cartridges is a perforated paper cylinder 
built up in the centre, to take a  wooden stick intended to prevent the 
projectile slipping hack when the gun is elevated.

There are four cartridges, as follows :—

29 lb. M.D. cordite, size 16 
15 lb. 12 oz. M.D. cordite, size 16

12 lb. 6 oz. M.D. cordite, size 8 
3 lb. 11 oz. M.D. cordite, size 8

Laced together to form a 
44 lb. 12 oz. (full 
charge).

Laced together to form a 
16 lb. 1 oz. (full 
charge).

The above-mentioned 44 lb. 12 oz. and 16 lb. 1 oz. {full charges) 
are made up in the same manner.

Each charge consists of a bundle of cordite tied together with 
silk sewing. In the centre of the charge is a perforated paper cylinder.

The charge is inserted into a silk cloth cartridge hooped with silk 
braid ; it has a hole in the bottom for a stick.

The “ igniter ” and “ cover for igniter ” are similar to those already 
described on page 72, but have central holes to allow the stick to pass 
through each end of the cartridge.

The heavier portion of each laced-up cartridge is provided with a 
removable lifting becket, tied over the “  cover for igniter.’*

The stick is of beech, ] '25  in. in diameter, in two parts which 
screw together— one part 3 in. in length (exclusive of screwed part), 
the other part 3 9 ’ 4 in. in length— the end being strengthened by a 
brass ferrule.

The stick is made up in two parts so th at it can be easily lengthened 
by partly unscrewing the two portions, so as to arrange for over
ramming in wTorn guns.

The Mark I cartridges for the 9 '2-inch H.A. guns differ from the 
Mark II described above in the following particulars :—

(а) An annular recess is formed at one end of the charge for
the igniter.

(б) The igniter is cross-stitched radially to  form eight com
partments.

(c) The igniter is protected by a “  tear ofE ” disc secured by 
four single stitches instead of a  “ co v e r” secured by a 
linen tape draw-string.
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11978
10580

7597
8314

8499
14214

16397

13344

12-pr. B.L. 
(6 cwU)

I L 12 oza. 7 drams 
(full charge)

Do. IM
H I

L Do.

Do. m L Do.

15-pr. B.L. 
or B.L-C.

I L 15$ ozs. (full 
charge)

— — — —

15-pr. B.L, 
or B.L.C,

I L 1 lb, 1 oz. 11 
drams (full 
charge)

Do. I L 4 ozs. (for Star 
Shell)

30-pr. B.L. I S I 2 lbs, 6 ozs, 
(full charge)

Do. II S I Do.

Do. III S I Do.

i S 4 drams R.F.G.1 
at each end

2-2

1 c 1 dram G.C. 
yam at each 
end

2*2

I 6 4 drams S.F.G.1 
at each end

2-2

I 5 2 drams G.C. 
yam ij inch 
from each end

1-9

— —

!
1 MD 4 dram3 R.F.G.* 

at each end
1*9

I 5 2 drams G.C. 
yam $ inch 
fro m  each  
end

1*9

I 10 £ oz. R.F.G.* at 
each end

2*76

1 10 3 drams G.C. 
yam at each 
end

2*75

I 10 | oz. S.F.G." at 
each end

2*75

6*2 110

Case, Powder, 
M.L.: 

Whole __

6*2 146 Do. —

0-2 145 Do.

i

11*5 76 Do. —

100 Do.

1

11*5 ioo Do, —

11*5 100 Do. —

11*5 35 Do. Nil

11*5 35 Do. Nil

11*5 35 . Do. Nil

G,C. yam replaces 
gunpowder for Ig* 
niter.

Gunpowder replaces 
G.C. yam for 
Igniter.

Originally for the 
12-pr. B.L. 7-cwt. 
gun. N o m e n c l a 
t u r e  a l t e r e d  to  
1 5*pr, or 12-pr.  
7 cwt.

Nomenclature altered 
to 15-pr. B.L. or 
B.L.C.

M.D. Cordite charge 
introduced.

Has a paper cylinder 
in the centre.

G.C. yam replaces 
g u n p o w d e r  for
Igniter.

S.F.G.* replaces G.C. 
yam for Igniter.

-T
to



Table 8.— Cordite Cartridges for B.L. and B .L .C . Guns— continued.
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m2 djtil) 
■3 rt

d&*

Nature of 
Gun,

«■T-m -a
■ * 3

<4iO
\ _

■ « . © ■i-H
©

Weight.

tJ»l
0 ai 

B T
: ^ 3

' a) o ^
© p  w ft

3
i _

Igniter.
i £  a4) Ĉ|
' l l► ■—l

!

■ ^  §£
:
j - s

6
c ^; ^ jj 
s o Package,

St *= 
« £
.£ u 
i-i pq

Remarks,

1 ! i
Case. Powder,

759G 4-inch B,L. I L 3 lbs. 1 oz. I 1 5 | oz. R.F.G.2 at 3-2 11*6 37
M .L.: 

Whole Nil( e x c e p t  
Marks VII 
to VIII* 
Guns)

(full charge) each end l 20 Half

11919 Do, II L Do. I 5 2 drams C.C. 3-2 11-fS Do. Do. Nil G.C. yam replaces

Do. III I Do. 1 5

yam at each 
end

£ oz, S.F.G.2 at 
each end

3-2 11*5 Do. Do. Nil

gunpowder for Ig
niter.

Gunpowder replaces 
G.C. yam for Ig-

— 4-inch B.L. I S I 3 lbs. 7 ozs. M D 4 } 4 oz. R.F.G.* at 3*4 11*5 Do. Do. Nil
niter.

(Mark V 
Gun)

4-inch B.L. 
(Mark Vll 
Gun)

(full charge) each end

14411 1 N 9 lbs. 15 ozs. 
(full charge)

M D 19 1 oz. R.F.G.2 at 
each end

4*3 18*5 6
12

Rect.“R ” Case 
Rect. “A!'Case

Nil Superseded for future 
manufacture by 9 
Ihs. 5 ozs, 15 drams,

15948
15947

Do, I n 9 lbs. 5 ozs. 15 
drama (full 
charge)

M D 16 Do. 4-3

i

17*2 6
12

Rect^R” Case 
Rect.“A” Case

Nil
Size 16.

Cut from 26-inch 
lengths. No hoops.



{B
 11123)

15931 Do. II N Do. M D

15949
15948

4-inch B.L. 
(Mark VIII 
Gun)

I N 5 lbs. 6 ozs. 
(full charge)

1ID

15931 Do. II N Do. M D

— 4-inch,
jointed

I S I 2 lbs. 14 ozs. 
(full charge)

I

— 5-inch B.L. I s r 4 lbs, 11T\ ozs. 
(full charge)

M D

— Do. I L 8 lbs. (full 
charge)

I

13169
15933

60-pr. B.L. I L 9 lbs. 12 ozs. 
(full charge)

M D

15931 Do. II L Do. M D

9770 6-inch B.L. 
Gun(Marks 
III chase- 
hooped IV 
and VI)

II L 14 lbs. 12 ozs. 
(full charge)

I

l

16 Do. 4-3 17*2 Rect.“R ” Case
12 ! Rect.“A” Case

16 1 oz. R.F.G,® at 3-84 13*15 32 ! Rect.“0 ” Case
each end 7 Reet.“R ” Case

16 Do, 3-84 13*15 32 R ect/‘0 ” Case
7 Rect.*‘R ” Case

Case, Powder,
M .L,:

5 12J dm. R.F.G.* 3-3 11-5 37 Whole
in each circum 20 Half
fe re n tia l  ig 7 Quarter
niter

1 oz. R.F.G.2 at 4-1 12*5 37 Whole
eaoh end 20 Half

7 Quarter
15 1J oz. R.F.G.* 4-4 14*75 37 Whole

at each end 20 Half
7 Quarter

Case, Powder,
M .L.:

10 1 oz, R.F.G.2 at 4-7 17 12 Whole
each end

16 Do. 4*7 17 12 Do.

20 2 ozs. S,F,G,*at 5*5 17*5 7 Do.
one end

NU

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Central
silk
cord

Cut from 33 - inch 
lengths. No hoops.

Was originally 5 lbs. 
4 ozs, §§13848 and 
15084. Cut from 
26-inch lengths.

Cut from 33 - inch 
lengths. No hoops.

For Victoria.

Was originally 9 lbs. 
7 ozs. Cut from. 26- 
inch lengths.

No hoops. Cut from 
33-inch lengths.
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I I 350 
13676

11035
15931

6-inch E.L. | 
Gun( Marks 
VII toVlII 
except those j 
on twin 1 
mountings) 

Do.

— ■' Do.
i

Do.

Do,

1

6-inch B.L. 
Gnn (Mark 
XII)

taj — Do,

I c u *  lbs. (\ M D 16 2 ozs. R.F.G.2 at 5-75 12-7 14

i
Kect."B” Case

charge) one end 2 Cylinder Nos,
34, 38 o r  
38 a

II Do. MD 16 Do. 5-75 12*7

1

14 Rect,“B” Case
2 Cylinder Nos.

34, 38 or 
38a

III Do, M D 16 G-inch “ A ” (2 5 ’ 75 12-75 14 Rect.“B” Case
ozs. R.ICG.a) 2 Cylinder Nos.

34, 38 o r  
38 a

I c Do. M C 16 2 ozs. R.F.G .-at 5-75 12-7 14 Rect.“B” Case
one end 2 Cylinder Nos.

34, 38 o r
38 a

1 c Do. M C 16 fi-inch "  A ” (2
l

5-75d2’ 75 14 Rect.“B” Case
-

ozs. R.F,G.a) 2 Cylinder Nos.
34, 38 or 
38a

I N 27 lbs. 2 ozs. MD 19 6-inch “ A,” 2 5-25 36-2 4 Rect.“W” Case
(full charge) ozs, R.F.G.2 at 

each end

II N Do. MD 19 6-inch “ B ” 2
■

5 ’2536‘2 4 Do,
ozs. R.F.G,® at 
each end

Nil Cut from 26 - inch 
lengths.

Nil ( Cut from 33 - inch 
lengths.

Nil Standardised igniter. 
Cut from 33 - inch 

1 lengths.

Nil

Nil Standardised igniter.

All 
round 
I-inch 
linen 
tape 
Do.

■jf charge =  
18 lbs. 1$ ozs, 

j £ charge =■
9 lbs. Of ozs.

Do.

Laced
to

gether.

oooo



Table 8.— Cordite Cartridges for B.L. and B .L .C . Gum— continued.
+3

Nature of 
Gun.

! - f 1-
i - s l i
i s j ,

ojo*ri

A Weight.

12948
15946

0 inch B.L, 
Gun (Mark 
VII other j  

than those j 
on twin and \
unstrength* 
ened P IV 
mountings) :

Do.

I | N ' 28 lbs. 10 ora. ' U D 
| {full charge) |

II N Do. | H D

1 3 0 1 9
13750
15940

11357

15931

6-inch B.L, i I ! N | 
Gun (Marks: j
X I  and I
XI*

■
Do. 11 N

6-inchB.L.C. I L
Guns

Do. 11 L

32 lbs. l£  ozs. M D 
(full charge) i

Do. M D

10 lbs. 7£ ozs. ! M D 
(4 charge) 1 

Do. : M D

" S i
S t Igniter.

S i
i  §C5 -i-h

S .s

Le
ng

th
' 

in
 i

nc
he

s.
 

\

6to w>
•SJS

J *
<er

Package,
c s

a *

26 2 ozs. R.F.G.*at 6-1 28*5 8 Rect.“D” Case All
each end 8 Rect.“F ” Case round

1-inch
linen
tape

26 6-inch " A ” (2 6-1 28-5 4 Rect.“T” Case Do.
ozs. R.F.G,a) 1 Cylinder No. 4|

26 2 ozs. R,F,G.2at 6 ‘ 2 31 4 Rect.“T” Case Do.
each end 8 Rect.“F ” Case

1 Cylinder No. 41

26 6-inch “ A ” (2 6*2 31 1 Rect.“T” Case Do,
oza. R.F.G.*) 8 R ect.'T " Case

1 CylinderNo. 41
16 2 ozs. R.F.G.! at 5*75 11‘ 75 2 Cylinder No. 34 Nil

one end
10 6-inch u A *’ (2 5*75 11*85 0 Do. Nil

ozs. R.F.G.*)

Remarks,

For cupro-nickel driv
ing bands. Formerly 
a 29-lb. charge.

* * • * * !  ■= 1 Laced 119 lbs. 11 ozs. 1 ,
* < * « * ■ > -  
9 lbs. 8 }  ozs. J  getner‘

Standardised Igniter.

First a  32 lbs 10 ozs. 
charge. Then a 33* 
lb, charge.

= ]  Laced
21 Ibe. oze. I t
i  charge >= ,1

101taJUOH.J «etl",r'
Standardised Igniter.

; Cut from 26 - inch 
' lengths.
I. Standardised Igniter. 
[ Cut from 33 ■ inch 
: lengths,



— f Do. I L Do. M 0 16 6-inch “ A ” (2 
ozs. R.F.G.*)

5 '7511 '85 2 Do. Nil Cut from 33 * inch 
lengths.

13771
12758

7 '6-inchB.L, 
(Marl® II 
and 11*)

1 S I 31 lbs. 6 ozs. 
charge)

M D 26 6 ozs. R.F.G. * at 
one end

f-f
i 22*5

■

14093
14607

Do. II S I Do. 11D 26 7 '5-inch “ A ” 
(6 O Z 3. R.F.G.3)

7 22’5 _ Standardised Igniter.

12758
13771

Do. I S I 15 lbs. 11 ozs. 
charge)

M D 26 6 ozs. R.F.G,® at 
one end

7 11 25 1

14093
14607

Do. II S I Do. MD 26 7'5-inch u A ” 
(6 ozs. R.F.G,2)

7 11-25 Standardised Igniter.

14093
14607
15945

7 ■ 6-inchB.L. 
(Marks I to 
II* and V)

I N 30 lbs. 8 ozs. 
(i charge)

MD 26 6 oza. R.F.G.*at 
one end

7 22-5 4
4

Rect,“0 ” Case 
Bos, Cartridge, 

12-inch

All
round

""

Do, II N Do. MD 26 7 -5-inch “ A ” 
(6 o z b .  R.F.G.1)

Jr/ 22-5 4 Do. Do. Standardised Igniter.

14093
14607
15945

Do. I N 15 lbs, 4 oza, 
charge)

MD 26 6 ozs. R,F.G,*at 
one end

7 11-25 8
8

Rect.“0 "  Case 
Bos, Cartridge, 

12-inch

Do.

Do. II N Do. MD 26 7 -5-inch “ A ” 
(0 ozs. R.F.G.1)

7 11-35 8
8

Rect.“0 ” Case 
Box, Cartridge, 

12-inch

Do. Standardised Igniter.

12819 7*5 - inch 
B.L(Mark8 
III to IV*)

I N 27 lbs. 2 ozs. 
($ charge)

MD 26 6 ozs. R.F.G.1 at 
one end

6 '7 22 8 Rect.“L ” Case Central
silk
cord

12819 Do. II N Do. MD 26 6 ozs. R.F.G.® at 
one end

6-7 22 3 Bos, Cartridge, 
Q..F, 6-inch, 
Naval Trans
port

Linen
tape ;

12319 Do. III N Do.
(

M D 20 6 oza. R.F.G.* at 
one end

6-7 22 3 Do, Do.

13502 Do. I N I 13 lbs. 9 ozs. 
(± charge)

MD 26 6 ozs. R.F.G.3 at 
one end

6-7 11
1

“ 1 “ Rect.“L ” Case
i

Do.
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9-2 - inch 
B-L. (Marks 
IV, IVA, 
and VI to 
VP)

I ll L Do. J

9766 Do, I N 13 lbs. 6 oss. i 
(J charge)

9766 9-2 - inch 
B.L. (Mark 
VIII)

II 31 lbs. 8 ozs. 
(1 charge)

— Do, II 15 lbs. 12 ozs. 
( i  charge)

10233
15143

9-2 - inch 
B.L. (Marks 
IX , X , x v 
and X *)

1 C 25 lbs. 12 ozs. 
{ {  charge)

12838 Do. II c Do.

12212 Do. I c 60 lbs. {£ 
charge)

12839
13500

Do. II c Do.

13985 Do. III c Do.

12212
12839

Do. I c 30 lbs. 
charge)

13500
13985

Do. II c Do.

— Do. III c Do.
t

I 30 1
j

Do. 7*5 19-5

1

I 30 Do. 7-5

1

9-75

I 40 Do. 7*5 21*5

I 40 Do. 7*5 12*5

I 44 & 
3|

Do. 8-25 16-25

I 44&
3i

Do. 8-25 16-25

MD 37 Do. 8 32*5

M D 37 Do. 8 32*5

MD 37 9 -2-inch “ A,” 
8 ozs. R .F.G .1

8 32-5

MD 37 8 ozs. R .F.G .2 at 
one end

8 16*25

MD 37 Do. 8 16-25

MD 37 9 • 2-inch “ A,” 8
i

16-3
8 ozs. R.F.G.* '

6 R ect.'T ’ Case All
1 Cylinder Wo. 22 round

1
12 R ect.'T 1 Case Do.

5 Do. Central
silk
cord

9 Do. Do. —

2 Cylinder Wo. 27
Do.8 Rent. “N” Case —

2 Cylinder Wo. 36
4 Reot.“S” Case

8 Rect.“W” Case All Differs from Mark 1
2 Cylinder Wo. 36 

Rect^S” Case
round in lifting beckets.

4
2 Bos, Cartridge, Central —

9 -2-inch silk
6 Rect.“G” Case cord

Differs from Mark I4 Rect.uN” Case All
2 Rect.uS” Case round in lifting beckets.
1 Cylinder Wo. 36 Do, Standardised Igniter,

4 Bos, Cartridge 1 Central —
9* 2-inch silk

10 Rect “G” Case cord
Differs from Mark I8 Rect.“N” Case All

4 Rect.“S” Case ! round in lifting beckets.

2 j Cylinder No. 3f Do, Standardised Igniter.

00-i



Table 8.— Cordite Cartridges fo r B .L . and B M C .  Gum—  continued.

3  £M an
.3 1

A 0

Nature of 
Gun.

6WJ
-tS|rt t}

*s

Se
rv
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j

Weight.
°  aJ

j i
|3 Si
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 o

f 
C

or
di
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.

Igniter.
J  j® A
3 1

S .s

-  CDflj

f l
■3 a■H N

um
be

r 
j 

in
 P

ac
ka

ge
. 

1 .

Package,
C1C4Sa ® •3 -M
3 1

Remarks.

— 9-2 - inch i L 53J lbs. (} M B 26 9 2-inch “ A,”
i

7-7530-25 1 Cylinder No, 36 All _

B.L.fMarka charge) 8 ozs. R.F.G.* round
X , X v and
X *)

— Do. i L 26 lbs. 12 ozs. M B 26 Do. 7-75 16-6 2 Do. Do. _
(J charge)

13518 9-2 - inch i N 64 lbs. 4 ozs. M B 37 8 ozs. R.F.G.£at 8-25 32-5 2 Rect.“S” Case Do. Formerly 66 Ihs. 4 ozs.
B.L. (Marks (i charge) - one end 4 Rect.“N” Case
X I to X I*) 2 Bos, Cartridge,

9-2-inch
13858 Do. n N Do. MD 37 9 -2-inch “ A ” 8-25 32-6 2 Rect.“S” Case Do. Standardised Igniter,

(8 ozs. R.F.G,*} 4 Rect.“N” Case
2 Bos, Cartridge, i

9 - 2-inch
13618 Do. i N 32 lbs. 2 ozs. M B 37 8 ozs, R.F.G.* at 8-25 16-26 * Rect/'S" Case Do. Formerly 32 lbs. 10
13858 (J charge) one end S Rect.“N” Case ozs.

4 Box, Cartridge,
9 ■ 2-ineh

— Do. n N Do. MD 37 9 -2-inch “ A " 8-25 16-26 4 Rect.“S” Case Do. Standardised Igniter.
(8 ozs. R.F.G,z) 8 Rect.“N” Case

J

4 Box, Cartridge.j
9-2-ineh



13501
13981

9-2 - inch 
B.L. (Marks 
B VI and 
VI0 on 
H, A.raovmt- 
ings)

I L 44 lbs. 12 ozs. 
(full charge)

m d  :

15931 Do. H L Do, M D

— Do. n i L Do. M D

13501 Do. 
13931 !i

j

i L 16 Jbs. 1 oz. 
(full charge)

MD 1

Do, u L Do. M D
9671
9719

10-inch B.L, 
{Marks I to 
IV*)

h i 0 38 lbs. 
charge)

I

9645
9671

13461

Do. 11 N 19 lbs. (£ 
charge)

I

12876 Do. i L 40 lbs. {£ 
charge)

M B

15931 Do. n L Do. MD

12819
15857

10-inch B.L. 
(Marks VI 

, to VII)

i N 36 lbs. 11 ozs. 
(J charge)

M D

8 ozs. R-F.G.‘ at j9-375 20-3 
each end

1 Cylinder No. 16' Do. A 29-lb. 
fraction and 
A 15 lb. 12 

oz. fraction

Laced
to

gether.

Do. 9-375,20-3

9 ■ 2-inch. “ B ” 9'375 20-3
(Sobs. R.F.G,1} .

i
8oz3,R.F.G.aat 7-375 

each end
13*9

i | .

Do. 7-375I13-9 1
‘ 8 ozs. R.F.G.* at ; 3 -25,23 -25 

one end i

Do. 8-25 13-5

Do. 8-25 26

Do. 8-25 26
i

Do, 9 15

1

1

2

2
4

6

1

1

4
2

Do.

Do.

Cylinder No. 28j

Do.
R.ect.“J ” Case 

Do.

Cylinder No. 15 
or 15a

Do. i

Reet.“U” C a»  
Box, Cartridge, 

4 '7-inch 
Naval outfit

Do.

Do.

Do,

Do.
Central 

silk 
cord 
Do.

All
round

Do.

Laced
to-

DifEers from Mark I 
in being out from 
33-inch instead of 
26-inch lengths. 

Standardised Igniter. 
Cnt from 33 - inch, 
lengths.

A 12 lbs. 61 
ozs. frac
tion. and

A 3 lb»; 11 gether. ozs. frac- ! e
tion J

Standardised Igniter.
Marks 1 and II were

brought up to Mark
III pattern locally.

Mark I was brought
up to Mark II
pattern locally.

Cut from 26 - inch
lengths.

Cut from 33 - inch
lp T tr t f n c

Central
silk
cord

ooo



Table 8.— Cordite Cartridges fo r B .L. and B .L .C . Guns— continued.
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s a
Igniter.
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in

 i
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s.

Le
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th
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s.

N
um
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in
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.

Package*

Li
ft

in
g

B
ec

ke
t.

Remarks,

12819 10-inch B.L. II N 36 lbs. 11 ozs. MD 45 8 ozs. R.F.G.2at 9 15 1 Cylinder No. 17 All
(Marks Vf (i charge) one end round
to VII)

— Do, m N Do. M D 45 10-inch “ A ” (8 9 15 1 Do. Do. Standardised Igniter.
ozs. R.F.G.2) Cut from 35 - inch

— Do. IV N Do. MD 45 Do. 9 15 1 Do. Do.
lengths.

Cut from 23 - inch
lengths,

10205 12-inch B.L. II L 22 lbs. 2 om. I 30 8 ozs. R,F.G,aat 9-2 11-5 2 Cylinders Nos. Central
(Marks I to (J charge} one end 15, 15a and silk
VII) 16 cord

Cylindrical
Cases:

9739 12-inch B.L, I N 83 lbs. 12 ozs. I 50 Do. 9-5 32-5 I <l R ” Large Do, ____

(MarkVIII) (| charge) 1 “ R ” Smdi
1 Cylinder No. 33

Cylindrical
Cases:

9739 Do. III N 41 lbs, 14 ozs. I 50 Do, 9-5 16-25 2 " R ” Large Do.
(i charge) 2 " R ” Small

1 Cylinder No. 17
2 Cylinder No. 33



9927
12838

Do. II N 87 lbs. (| 
charge)

9927
12838

Do. II N «■£ lbs. (* 
charge)

13230 Do. I X 100 lbs. { i  
charge)

15392 Do. II N Do.

— Do. 111 N Do.

— Do. IV N Do.

13230 Do. I N 50 lbs. (J 
charge)

15392 Do. II N Do.

— Do. i n X Do.

— Do. IV N Do.

10367
10388

12-inchB.L. 
(Mark IX)

n N 52 lbs. 12 ozs. 
charge)

12838

Cylindrical
Cases:

I 50 & 12 ozs, R.F.G.* 9 '5 32-5 1 “ R ” Large All

n at one end 1 " R ” Small round
1 Cylinder No. 33 

Cylindrical
Cases:

I 50 & Do. 9 '5 16-25 2 “ R ” Large Do.
3| 2 " R ” Small

2 Cylinder No. 33
1 Cylinder No, 17 

Cylindrical Case:
Do.MD 45 Sozs. R.F.G.1 at 10 34-5 1 “ R ” Large

one end
Do.MD 45 Do. 10 34-5 1 Do,

M D 45 12-inch "  B ” 
(10 ozs. R.F.G.2)

10 34-5 I Do. Do.

M D 45 Do. 10 34-5 1 Do Do.

M D 45 8 ozs. R.F.G.1 at 10 17-5 2 ‘‘ R ” Large Do.
one end 1 Cylinder No. 26

Do.M D 45 Do. 10 17-5 2 “ R ” Large
1 Cylinder No. 26

Do.MD 45 12-inch “ B ” (10 10 17-25! 2 “ R ” Large
ozs. R.F.G.s) 1 Cylinder No, 26

Do.M D 45 Do. 10 17*25 2 “ R ” Large
1 Cylinder No. 26 

Cylindrical
Cases:

I 50 & 12 ozs. R.F.G.1 10-25 16-75 2 f “ Q ” Do.

H at one end \ “ N ”

Cut from 37 - inch 
lengths.

Cut from 24 - inch 
lengths.

Standardised Igniter. 
Cut from 35 - inch 
lengths.

Cut from 23 - inch 
lengths.

Cut from 37 - inch 
lengths.

Cut from 24 - inch 
j lengths.

Cut from 23 - inch 
lengths.

Cut from 35 • inch 
lengths.

Composite.



T a h l e  8 . — Cordite Cartridges for B .L .  and B .L .C .
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13517 12-inch B.L. I N 61$ lbs. {$ MD 45 16 ozs. R.F.G.4 10-4 18-4
13985 (Mark IS) charge) at one end

15392 Do. II N Do. MD 45 Do. 10'4 18-4

— Do. III N Do. M B 45 12-inch “ A ” (16 10-4 18-4
ozs. R.F.G.1)

— Do. IV N Do, MD 45 Do. 10-4 18-4

13517 Do. I N 631 Ihs. H M D 45 16 ozs. R.F.G.a 10-4 18*8
13985 charge) at one end

15392 Do. II N Do. MD 45 Do. 10'4 18-8

-■ Do. r n N Do. MD 45 12-inch “ A ” (16 10'4 18*8
ozs. R.F.G.4)

— Do, IV N Do. M D 45 Do. 10*4 18-8

Gum—continued.

Package,

Cylindrical 
Cases:

“ Q"
N ”

i Rect.“I” Case 
f Box, Cartridge, 

i  L| 12-inch

1 j Cylinder No, 40!

- 1

%

Do.
Cylindrical

Cases:
“ Q ”
“ N ”

R ect.'T ’ Case 
Box, Cartridge, 

12-inch | 
Cylinder No. 40

Do,

r 4̂
J3£  o

All
round

Do.

Do.

Do.

Do.

Do.

Do,

Do.

Remarks,

For “ Duncan ” and 
“ Formidable” Class. 
Cut from 37 - inch 
lengths.

Cut from 24 - inch 
lengths.

Standardised Igniter. 
Cut from 23 - inch 
lengths.

Cut from 35 - inch 
lengths,

" King Edward VII ” 
Class, Cut from 37- 
inch lengths.

Cut from 24 - inch 
lengths.

Standardised Igniter, 
Cut from 23 - inch 
lengths.

Cut from 35 - inch 
lengths.



13554
13857
13985
15392

14762

15341

12S53
15340

12853

15340

15340

12-inch R L .
(Marks X  
and X*) 

Do.

Do.

Do.

Do.

12-inch B.L. 
(Marks X I  
to XII)

Do.

Do.

Do,

I to IV)
Do.

13-5 - inch 
B.L, (Mark
V)

Do.

' Cylindrical
Cases:

I X 6<t lbs, (J M D 45 16 ozs. R,F.G .a 10*5 18-8 2 “ Q ” Do,
charge) at one end 1 < " N "

R cct.'T ’ Case
II N Do. MD 45 Do. 10-5 18-8 Box, Cartridge, Do.

12-inch
III N Do. MD 45 12-inch “ A ” (16 1—i o Ci 18*8 1 Cylinder No. 40 Do.

ozs. R.F.G .4)

IV N Do. MD 45 Do. 10*5 18-8 1 Do. Do. i.

V X Do. MD 45 Do. 10-5 1S-8 1 Do. Do.

I N 76 lbs. 12 ozs. MD 45 16 ozs. R.F.G.* 10-4 24 2 Cylindrical Do.
(£ charge) at one end Case “ L ”

II N Do. MD 45 Do. 1 0 4 24 Do. Do,

III N Do. M D 45 12-inch “ A " (16 10 *4 24 2 Do. Do.
ozs. R .F.G .2)

IV N Do. M D 45 Do. 10*4 24 Do. Do. 1

II N 93 lbs. 12 ozs. I 44& 12 OZB. R.F.G .2 11-8 23 i Cylindrical Do.
(§ charge) H at one end Case “ P ”

II X 46 lbs. 14 ozs. I 44& Do. 11*8 11 5 2 ! Do, Do.
(fc charge) z i

I N 73 lbs. 4 ozs. M D 45 16 ozs. R.F.G.a 10*2522 5 ei*-j Cylindrical Do.
(£ charge) at one end Case “ L 11 i1

11 N Do. M D 45 Do. 10-25 22*5 2 Do. i Do.

Cut from 37 - inch 
lengths.

Cut from 24 - inch 
lengths.

Standardised Igniter. 
Cut from 23 - inch 
lengths.

Cut from 35 - inch 
lengths.

Cut from 25 inch 
lengths.

Cut from 24 - inch 
lengths.

Cut from 37 - inch 
lengths.

Cut from 23 - inch 
lengths.

Cut from 35 - inch 
lengths.

Composite.

Do.

Cut from 37 - inch 
lengths.

Cut from 24 - inch 
lengths.

so
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Table 8.—Cordite Cartridges fw  B.L. and B.L.C. Guns— continued.
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Package*
SO-P
a S•*T* _M45 H

3 1
Remarks,

13 ■ 5-inch 
E.L. (Mark 
V)

III 73 lb. 4 o z b . 

(J charge}
M D 45 13-5-inch “ A ” 

(10 ora. R.F.G.*)
10-25 22-5 2 Cylindrical 

Case “ L ”
All

round
Standardised Igniter. 
Cut from 23 - inch 
lengths.

Do. IV N Do. M D 45 Do. 10-25 22-5 2 Do, Do. Cut from 35 - inch 
lengths.

Do. I N. 74 lbs, 4 om. 
{1 charge)

M D 45 16 ozs. R.F.G.2 
at one end

10-25 22-5 ft Do. Do. Cut from 23 - inch 
lengths.

Do. II N 'D o. M D 45 Do. 10-26 22-5 2 Do. Do. No recess in end of 
charge for Igniter. 
Cut from 23 - inch 
lengths.

Do. III N Do. M D 45 13-5-ineh u A ” 
(16 ozs. R.F.G.3)

10-25 22-5 2 Do. Do. Standardised Igniter. 
Cut from 35 - inch 
lengths.

Do, IV N Do. M D 45 Do. 10-25 22-5 2 Do. Do. Cut from 35 - inch 
lengths.

15-inch B.L. I N 107 lbs. (1 
charge)

M D 45 15-inch " A ” 
{16 ozs. R.F.G.3)

11-7 26 2 Cylindrical
Case “ M ”

Do. Charge tied with silk 
wehbing. Cut from 
24-76-inch lengths.

Do. II N Do. M D 45 Do. 11-7 26 2

1

Do. 1-ineh
silk

braid

Cut from 35 - inch 
lengths.
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W ith the exception of the B .L . 9 ' 45-inch, all howitzer cartridges 
are made up in the same way, but in a manner entirely different from 
th at employed for B .L . gun cartridges for the following reasons: ^

(1) A howitzer is intended for 11 high angle ” fire so as to  obtain 
a steep angle of descent, hence the charge is much lighter compared 
with th at of a gun of the same calibre, viz. :—

The B .L . 6-inch gun has a charge of 23 lbs.
The B .L . 6 -inch howitzer has a charge of 2 lbs. 8-̂  oz. (full).
(2) A howitzer is a comparatively short piece of ordnance, hence 

the charge must be quick burning (small size of cordite sticks), so th at  
the whole of the change may be consumed before the projectile has left 
the muzzle.

The B .L . 6-inch gun cartridge takes Cordite M.D., size 16.
The B .L . 6-incli howitzer cartridge takes Cordite M.D., size 4£.
(3) W ith a howitzeT, large angles of descent must be obtained a t  

short as well as long ranges. This is done by altering the weight 
of the charge ; therefore a  cartridge for a howitzer is made up in such 
a manner th at its weight can be readily reduced.

Howitzer cartridges are made in the form of a mushroom-shaped 
core of cordite, upon the stalk of which three or more rings of cordite 
are placed. The rings are all removable, so that the core alone, or the 
core plus one or more rings, may be fired.

Cartridges tor 6-inch 30-cwt. B .L . H owitzer.
(See Plate X IT L )

The 6-inch 30-ewt. Howitzer has 3 charges, namely
1 lb. 12 oz. of Mark I Cordite l P o r Mark j  Howitaer onJy.

(core and 3 rings). J
1 lb. 15| oz. of Mark I Cordite \ F o r Mark I*  Howitzer with

(core and 4 rings). j H eavy Shell.
2 lb. 8£ oz. of M.D. Cordite F o r Mark I*  Howitzer with

(core and 3 rings). J  Light Shell.

The M .D . Cordite Charge.
Cartridge, B .L . 6-inch 30 civt. Howitzer, 2 lb. 84  oz. Cordite M .D . , 

Size 4£, M ark I  \ L  | is for use with the 100 lb. “ light ” shell in 
howitzers having enlarged chambers (i.e. Mark I*  howitzers).

The cartridge consists of a core, three rings, a shalloon bag for 
the core, and the shalloon coverings for the rings ; the shalloon bag 
for the core also carries the igniter.

The core is composed of a staik and a mushroom head ; the  
stalk consists of a bundle of cordite secured in places with silk 
sewing. Round one end of this is placed a  ring of cordite, also 
secured with sewing, which forms the mushroom head. The whole 
of the core is placed in a shalloon bag, which is then sewrn up. The 
rings, weighing 34 oz., 84  oz. and 13 oz. respectively, are each 
enclosed in a  Bhalioon covering, the ends of each covering being

SECTION (C).—DESCRIPTION OF CORDITE CARTRIDGES
FOR B.L. HOWITZERS.
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brought together, and sewn with silk sewing. The rings fit over 
the stalk and are secured to  the core by two pieces of shalloon braid, 
th e bights of which are stitched to  the shalloon bag. One end of each 
braid is brought up inside the rings and tied to the other end, which 
is outside them.

The igniter in the base of the core is divided into four com part
ments filled with R .F .G .2 powder ; some early issues have been made 
with S.F.G .2.

Cartridge fo r  M ark I  Howitzer.
The 1 lb. 12 oz. charge of Cordite, Mark I, is for use with the 

Mark I  Howitzer.
The Mark I I I  cartridge is generally similar in construction to the 

cartridge above described, but differs in having the shalloon bag for 
the core in two parts— one part for the stem, the other foT the 
mushroom head ; this latter part is secured by a draw-string. The 
igniter is 2^ drms. of guncotton yam .

Cartridges fitted with igniters containing S .F .G .2 powder are 
known as Mark IV.

M ark I *  Howitzer Charge of M ark I  Cordite.
For Mark I *  howitzers when firing the “ heavy ” shell, 122 lbs., 

the above-mentioned 1 lb. 12 oz. charge, with an additional 3^ oz. 
ring, is used; cartridges having the additional ring are designated 
“ 1 lb. 15^ oz., Cordite, Size 5 .”

Charges fo r Q-inch Howitzer Star Shell.
The charges for use with 6-inch Howitzer Star Shell are as follows 

In Mark I Howitzer,— The core and 2-oz. ring of the 1 lb. 12 oz, 
cartridge.

In Mark I*  Howitzer.— The core and 3£-oz. ring of the 2 lb. 8^ oz. 
M,D. cartridge.

5-inch  B .L . H o w itzer  Cartrid g es ,
(See Plate X IV .)

There are two different cartridges for this howitzer, namely :™  
lly 7̂  oz. of Mark I Cordite (core and 3 rings).
14tV oz. of M.D. Cordite (core and 3 rings).

(This M .D . charge is special fo r  India. )

The M ark V , 11 y  ̂ oz. Cartridge-
Cartridge, B .L . 5-inch Howitzer, 11 f» o z .  Cordite, Size 3|, M ark V  

| L  | consists of a  core, three rings, and a shalloon bag, the latter  
carrying the igniter. (See Plate X IV .)

(Jore.— The core is mushroom-shaped and consists of a bundle of 
cordite, size 3 f , about 7 ft. long, twisted into shape, and secured in 
places with silk sewing. The mushroom-head portion is covered by 
the shalloon bag, the rest of the cordite is bare.

The shalloon bag is formed of two discs of shalloon ; the inner disc 
is smaller than the outer, and is stitched to it round the edge. The 
bag thus formed is sub-divided into four compartments filled with
S .F .G .2 gunpowder.
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The outer shalloon disc is fitted with a silk draw-string ; it is 
placed over the mushroom head, the draw-string tightened round 
the stalk part of the core, and tied with a reef knot.

Each ring consists of 2T̂  oz. of cordite tied in places with silk 
sewing ; the three rings of bare cordite fit over the stalk and are 
secured to  the core by two pieces of shalloon braid, the bights of 
which are stitched to the shalloon bag. One end of each braid is 
brought up inside the rings and tied to the other end, which is outside 
them.

Bechet.— A small beeket of silk sewing is attached to the base of 
the shalloon bag to facilitate withdrawing the cartridge from its silk 
cloth cover.

Earlier Marks of ike 11TV oz. Cartridge.
M ark I V  Cartridge.— The Mark IV  cartridge had 2 drams of 

waterproofed guncotton yarn instead of S .F .G .2 powder; the igniter 
was not cross-stitched.

Mar)b I I I  Cartridge.— The Mark I II  cartridge differs from Mark IV  
in having the core and rings entirely covered with shalloon, and the 
eore is made up similar to  that for B .L . 6-inch howitzer.

Charge fo r  Star Shell.
The charge used with star shell is :—

“ Core and one ring.”

M.D. Cordite charge. 5-inch Howitzer.
The M.D. cordite charge consists of 1 4 ^  oz. of size 4J.
The core is made up in the same way as the 6-inch howitzer 

cartridge (see Plate X I I I ) ; the core is entirely covered with shalloon.
The S.F.GA powder igniter is in the form of a ring.
Covers, cartridges, dowlas, are issued for protecting 5-inch B .L . 

howitzer 11TV oz. cartridges, Marks I to III , when packed in boxes, 
in ammunition wagons or in limbers in Mark I*  ot II  equipments.

Covers, cartridges, silk cloth, B .L . 5-inch howitzer, are used with 
the 11TV oz. cartridges, Marks IV  and V, and the 14-jg- oz. M.D. 
charge. The covers are provided with a silk braid draw-string at 
the mouth, and a beeket at the base.

Cartridges fo r  B .L . 6-inch  25 cw t H o w itzer  and B.L.
5 '4 - inch  H o w it z er .

The above guns are special for India.
The latest Marks of cartridges for the 6-inch howitzer of 25 cwt. 

are :—
£t Cartridge, B .L . 6-inch Howitzer (25 cwt,), 2 lbs. 7 oz. Cordite, 

M.D., Size 4J, Mark I. (Core and five rings.)
“ Cartridge, B .L . 6-inch Howitzer (25 cwt ), 2 lbs. 1 oz. Cordite, 

Size 3£, Mark V I.” (Core and three rings.)
The latest cartridge for the B .L . 5 ‘ Ainch howitzer is :—

“ Cartridge, B .L . 5 4-inch Howitzer, 13£ oz. Cordite, Size 3£, 
Mark V .” (Core and three rings.)

(b 11123) «
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The above-mentioned cartridges are made op in the same way as 
the 2 lbs. 8^ ozs. cartridge for the 6 -inch howitzer of 30 cwts. described 
on page 95.

Cartridge f o r  9 ' 4 5 -in c h  B .L , H ow itzer.
The cartridges for the 9 ’ 45-inch B .L . howitzer are made up on an 

entirely different model from the other howitzer cartridges. (See 
1 %  8.) '

The charge is of cordite M.D.T,

Cartridge, B .L . 9 1 45-inch H ow itzer , 5 lbs . 8 ozs. 4 drams 
Cordite M.D.T., Siz e  18-10, Mark II  | L  | .

The charge is made up in two layers of cordite.
The base portion consists of one layer containing 2 lbs. 8 ozs. 

4 drams made up in the form of a disc. The cordite M.D.T. is cut 
to a length of about 1 ’3  in., and is tied with silk sewing. I t  is then 
placed in a paper ring. The whole is then enclosed in a shalloon bag 
having an igniter of 1 oz. of 1L1CG.2 gunpowder in five parallel 
compartments.

The top layer consists of six wedge-shaped sections, two containing 
1 lb. each and four containing 4 ozs. each of cordite M.D.T. cut to a 
length of about 1 ‘6 in. and tied with silk sewing.

Each section is supported by a perforated glazed-board wall and 
enclosed in a shalloon bag. The sections are lightly stitched to the 
edge and centre of the base portion.

Each  portion is marked with the nature and numeral of the ca rt
ridge and the weight and L o t No. of the cordite M.D.T. contained in it.

The weight of the full charge and the station and date of filling 
are also shown on the base of the cartridge.

Fig. 8-
CAKTRIDGE, B.L. 9'45-INCH HOWITZER, 5 LBS. 8 OZS. 4 DRAMS CORDITE 

M.D.T., SIZE 1 8 -1 0 . MARK I I  j L J .
Seale J.
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C a r t r i d g e , B X . 9 * 4 5 - i n c h  H o w i t z e r ,  5  r e s , 8  ozs. 4  d r a m s  
C o r d i t e  M.D.T., S i z e  1 8 - 1 0 .  M a r k  I  | L  | .

The cartridge consists of a core and six sections, the whole being 
secured by shalloon braid to a shallow mill-board cup. On loading, 
this cup with its cordite charge is inserted in the obturating eup of 
the howitzer. The core of M.D.T. cordite tubes about 3 ins. long 
is contained in a cylindrical shalloon bag sewn with silk sewing ; this 
bag also carries the igniter.

The igniter consists of S .F .G .2 powder in a pocket formed by a 
disc of shalloon sewn to the bag and stitched across the centre to 
form four compartments.

The six sections arc built up as follows :—
Two are arc shaped ; each of these consists of 1 lb. of M.D.T, 

cordite (tied loosely in five bundles) enclosed in a shalloon 
bag ; each of the remaining four sections consists of a 
bundle of 4 ozs. of M.D.T, cordite in a  shalloon bag.

The six sections are placed round the core and secured in position 
in the mill-board cup by shalloon braid as shown in the figure.

Fig. 9.
CARTRIDGE, B.L. 9'45-INCH HOWITZER, 5 LBS. 8 £  OZS. CORDITE M.D.T.

SIZE 1 8 -1 0 , MASK I  | L ] ,
Scale

G 2it 11123)



Table No. 9,—Cordite Cartridges fo r  B .L , Howitzers.

+J Weight. Cordite. ■a
Sh
1

T5X
3  v Mark S § ̂ d. *2 rf Nature of n ! =i<D a
j  l; of Cart- Igniter. ! A uX
§ o 
Pi

Howitzer. ridge. .

£
£o
V

ii'
C’rt

JU
d Xw

X
Inches.

J=

1

Three
8224 o-inch I 11/;; OZS. 3]i! OSr., 2 /l ozs. I 3! 8 dramsR.F,C.! 3-2 3*8 100

each in 4 compart
ments

9203 Do, 11 Do. Do. Do. I 3? SdramsR.F.G.3 3-2 3-8 100

10570 Do.
in a ring

ITI Do. Do. Do. 1 2 drams G.C. 3-2 3-8 100
yarn

12453 Do. IV Do. Do. Do. I 3? Do. 3-2 3-8 100

Do, V Do. Do. Do. I 35 8 drainsS.F.G-2 2-8 3*4 120 ■
in 4 compart.- GO
menta 24

Two
Do. I 1 d i d ozs. 2| ozs., MD 4i SdramsR.F.G.2 3-2 3*84 *--

one in 4 compart-
3£ ozs. menta

Package, Remarks.

Case, powder, 
metal-lined -

Whole

Do.

Core and rings covered 
with shalloon. (For 
50-lb. shell.)

Do.

Do.
Case, powder, 
metal-lined - 

Whole ■ 
Halt 

Quarter

1 Ease portion only, 
I covered with shalloon.
I. Each cartridge cn-
j closed in a “ Cover,

cartridge, silk cloth.’1' 
■ (For oO-lb. shell.)

Core entirely covered 
with shalloon. Special 
for India, {For 50-lb, 
shell.)

For Star shell the core (3J$ ozs.) and one ring (2/^ ozs.) would he used.

100



, , 1 Three
5 '4-inch ! I 13  ̂OBfl. 4£ ozs. 3 OZS, I 3| SdramsR.F.G.3

1 , each
1 i1 !

Do. II Do. Do.
i

Do. 1 sit Do.

Do. III Do. Do. Do. 1 | 3* i2 drams G.C.
. yarn

Do. IV Do. Do. ! Do. I 3? ! Do.
Do. V Do. Do, i Do. I

1
n 8 dramsR.F.G.1

Three—
6-inch, I 2 lbs. 15 ozs. II ozs. i 3| 12 d r u  m s
25 cwts. 1 oz. 5 ozs. R.F-G.3

: 2 OZS.

Do. II Do. Do. Do. I 3|
1

Do. 1

Do. III Do. Do. Do, I 3* Do.

Do. IV Do. Do. Do. I 24 drams G.C,
yam

Do. V Do. Do, ! Do. I 3* Do.
Do. VI Do. Do. Do. I 3.f 12 d r a m s

R.F.G.*
Five—

Do. I 2 lbs. lib . 1,13 oza. M D Do.
7 ozs. 2]$ ozs. 1, 3 A oza.

H ■3,1J oza.

Do. II Do. Do.  ̂ Do. M D H Do.

Case, powder,
metal-lined ;—

3-2 3-75
1

100 Whole j

3-2 3-75 100 Do. -Special for India.
3-2 3-75 100 Do.

3-2 3-75 100 Do.
3-2 3-75 100' Do.

Case, powder, . |
metal-lined :— !

10 4 3 3(1 Whole '
16 Half
5 (jnartcr

10 4-75 Do. Do.
10 4-75 Do. Do.
10 4-75 Do. Do.

J-Special for India.

10 4-75 Do. Do. j
10 4-75 Do. Do. I

i i

10 j 5

i
i

10 5 Do. J  Rings without shalloon
ii > covering.



Table No* 9.—Cordite Cartridges fo r B .L . Howitzers— continued.

to Mark
Weight. Cordite.

C
| |

.9 J Nature of 1 <D ■ J a  :
of Cart- a> Igniter. H

g ” Howitzer. ridge.
*3 i

n3
d 6 Inches, i

. 6 a

Three—

i

9022 6-inch, I 1 lb. 14 ozs, 1, 8  O Z S. 1 5 12 d r a m s 6-5 4-4
30 cwte. 12 OZS. 1 ,4  ozs. R,F.G.S
Mark I 1, 2 ozs.

9263 Do. II Do. Do. Do. I 5 Do. 6-5 4-4 ,

11919 Do. HI Do. Do. Do. l 5 drams G.C. 6-5 4-4 i
yam

Do. IV Do. Do. Do. I 5 12 d r a m s 6-5 4-4
R.F.G.*

13084 Do. Charge I lb. Do. 2 ozs. I 5 According to
for Starj mark of cart-

shell ridge 1

Four— i
12297 6-inch, I 1 lb. Do. 1,8 ozs. I 5 2£ drams G.C. —

30 cwta. 15£ ozs. 1 ,4  ozs. yam i

Mark I* 1,2  ozs.
1, 3| ozs. i

■san0 |
&  1
Lt1> ,
13
53 !

Package. Remarks.

50

Case, powder, ! 
metal dined ;— | 

Whole

50

50

50

Do.

Do.

Do,

48

Case, powder, 
metal-lined:— 

Whole For heavy shell.

o



Do. II Do. Do. i Do. I 5 12 d r a m s _ 48 Do.

: Three—
R.F.G .2

12550 Do, I 2 lbs,
81 OZS.

15  ̂ozs. 1, 13 ozs, 
1, 84 ozs. 
■1,31 ozs.

M D H Do, 6 5 32

'

Do,

1308 Do. Charge 
for Star

1 lb. 3 oz. Do. .1, 3£ ozs. M D H Do.

shell

6 sec- 
; lions—

13259 9-45-inch I 5 lbs. 2 lbs. ! 2, 1 lb. MDT 18-10 1 oz. R .F.G .' 3-3 9-8 Cylinder, No. 16
14228 oza. ozs. | 4, 4 ozs.

Do. Do,158S5 Do. II Do. Do. Do. MDT 18-10 3-3 y-s i

Do

For light shell.

Built up in two tiers.

103
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SECTION (D). MARKING ON B .L . CORDITE CARTRIDG ES.

Gun  Ca rtrid g es .

B .L . cordite gun cartridges are marked on one side with the 
following information

(a) Mark of cartridge.
(&) Manufacturer’s initials.
(c) Calibre of gun.
{d) Weight of charge.
(e) Nature of cordite (cordite, or cordite M.D.),
( / )  Size of cordite.
(g) Fraction of charge {if it is a fraction).

On the opposite side of the cartridge is marked the following
(a) L o t letter and number of the cordite.
(6} The letters “A.C.” when charge is adjusted; earlier issues 

in Naval Service had the actual weight +  of the 
adjustment shown.

(c) £t N ” (if for Naval Service),
(d) Monogram of station where filled.
(e) Date of filling (month and year).

Marking  on I g n iter s .

The igniters of all B .L . gun cartridges, 2 '75-inch to 5-inch, have 
the following information printed on them :—

(1) Mark of cartridge.
(2) Maker's initials.
(3) Calibre of gun.
(4) Weight of charge.
(5) Weight of powder in igniter.

The above information will also be found on the old type of B .L . 
cartridge, 6-inch to 13'5-inch, viz., those not fitted with “ Standardized 
igniters,”

“ Standardized igniters ” (that is, igniters which are suitable for 
making up different cartridges for the same gun) are now used with 
the latest Marks of cordite cartridges, 6-inch and up.

They are marked as follows :—
(1) Maker’s initials,
(2) Calibre of gun.
(3) Igniter “ A ” or igniter “ B ,” etc.

Marking  on “ P rotecting  D isc ” or “ Co ver  for  I g n iter , ”

The protecting disc on the old type of cartridge is marked with :
(1) Mark of the cartridge.
(2) Calibre of the gun.
(3) Weight of the charge.
(4) A red cross.

The “ Cover for igniter ” on the new' type of cartridge is marked 
with the calibre of the gun and the letter of the igniter with which 
used.



105

Example \— Cover for 9 ’ 2-inch.
“ A ” igniter. .

Markings on B .L . H o w itzer  Cartrid g es .

B .L . howitzer cartridges are marked with similar information. 
Howitzer cartridge.— The monogram of station and the date of 

filling are found on the stalk of the core (in the case of 5-inch howitzer 
cartridges where the core is not covered with shalloon this is found 
on the mushroom head).

Each  ring is marked with :—
{a) Its own weight.
(6) Calibre of howitzer, and, in the case of the 6-inch, “ 25 cw t,■"* 

or “ 30 cw t.”
(c) Mark of cartridge,
(d) Size of cordite.
(e) L o t letter and number of cordite.

Sp e c ia l  Markings on B .L . Ca rtrid g es  and  t h eir  P ackages fo r
t h e  Co l o n ie s .

Land Service. |t) for Australia.
<£ for Canada,
RJ for South Africa.

N ^  Z for Hew Zealand.

Naval Service, A.N. for Australia.
C.N. for Canada.
N.Z. for New Zealand.

SECTION (E>.— CORDITE CA RTRID G ES FO R  R.M .L. GUNS.

The following cordite cartridges have been sealed for the 10-ineh 
R.M .L. Mark I I I  guns on H.A. mountings :—

15 lb. 3 oz. cordite M.D., size 8.
11 lb. 3 oz. ,, ,, , , 8 .

8 lb, 4 oz. ,, ,, ,, 8.
4 lb. 13 oz. ,, ,, „ 4£.

The cartridges are all built up in the same manner as follows :—  
The cordite charge is cylindrical in shape ; it is bundled 

round a wooden stick, tied in places with silk sewing, 
and enclosed in a silk cloth cartridge open a t each end. 
The ends of the cartridge are choked with silk braid into 
grooves a t each end of the stick. Two rings of silk cloth, 
each containing R .F .G .2 powder, are sewn around the  
cartridge, one at each end, and divided into a number of 
compartments by cross stitching.

The stick is of varnished deal 2 '5  inch square, exeept a t the ends 
which are grooved for choking the cartridge.
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Fig, 10,

CAUTKIDGE, E.M.L. 10-INCH, 15 LB. 3 OZ. COEDITE H.D., SIZE 8 ,  
FOE MAKE III H.A. GUNS.

Scale i.

C a e t e id g e  f o e  Ca s e  Sh o t .

A cordite charge of 20 lb. 6 oz. has been issued for use with 10-inch 
R .M X . guns with special ease shot.

I t  is built up in the same way as the cartridge above described, 
but the rings of silk cloth containing the R .F .G . 2 powder are sewn 
to the cartridge a short distance apart near the centre. This is to  
ensure the igniter being immediately below the vent no m atter which 
end of the cartridge is loaded first.
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SECTION (F). —PO W D ER  CARTRIDGES FO R  B .L , GUNS AND
H O W ITZERS.

There are still a few “ Service charges of gunpowder for B ,L . 
guns in existence, but gunpowder is now mainly used for “ blank ” 
charges and for charges which are fired with paper shot.

M a t e r i a l s .

All powder-filled cartridges, with the exception of the B .L . 5-ineh 
howitzer blank, are made of silk cloth and are hooped with silk braid. 
The 5 -inch howitzer blank cartridge is made of shalloon.

B l a n k  C a r t r i d g e s  f o r  B .L . O r d n a n c e ,

Blank charges, in the Land Service, are fired from B .L , guns and 
howitzers up to and including the B .L . 6-inch.

All blank cartridges are made up in the same way.
(For particulars of weights, <fcc., see Table II .)
W ith the exception of the I£db. blank charge for the B .L . 15-pr. 

Mark I gun, which is pear-shaped (to prevent it being pushed past 
the radial vent), all blank cartridges are cylindrical in shape.

C a r t r i d g e , B .L . o r  B .L.C ., 15 o r  1 2 - p r . ,  1 l b . 4 oz., B l a n k , M a r k  I.

The charge consists of I ib. 4 oz. Blank L.G. powder enclosed in 
a silk cloth cartridge bag ; the cartridge is hooped with silk braid 
and choked with silk sewing ; any superfluous choke is cut off.

Yig. 11.

CARTRIDGE, B,L, OR B.L.C., 15 OP, 12-PLI,, 1 LIL 4  OZ. U LAN If (MARK O
SeaJe
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The cartridge, B .L . 5-ineh howitzer, blank, consists of 1 lb. blank 
L-G. gunpowder enclosed in a  shalloon bag which is hooped and 
choked with silk sewing.

Covers, cartridge gaper, are brown paper bags on which are marked 
the contents and numeral of the cartridge which they cover.

They are for the blank charges for the 2 '75-ineh, 10-pr., 12-pr. 
and 15-pr. B .L . guns :—

B l a n k  C a r t r i d g e  f o r  B .L . o - j n c h  H o w i t z e r s .

C a r t r i d g e s  f o r  u s e  w i t h  P a p e r  S h o t  i n  B .L . G u n s .

The following cartridges are nsed in the Land Service for firing 
paper shot from B .L . guns.

Cartridge B .L . 10 inch, 63 lb., Prism I brown 
» ,, 9 ’ 2-inch. 54 lb., ,, „

i  J „ « lb.,

7'5-inch, 31£ lb.,

6-inch, 22 lb. E .X .E . (large 
prisms)

B.L.C . 6-inch, or B .L . “i  ̂ ___ ___
6-inch, Mark V II guns 1 12 lbs. J * B .L.C . gun. 
in examination batteries j E .X .E . ) Full charge for

J  !- 6-inch. Mark V II.

. .  £ charge.
. .  \ charge Mark X  

gun.
. . J  charge Mark I I I  

to  V II guns,
. .  \ charge for Mark II  

gun,
. .  £ charge for Mark 

V II guns.
f  \ charge for 6-inch

B .L . 6-inch, Marks III , 
IV  and V I guns.

12 lbs. 
E .X .E .

6-inch, Mark V II. 

£ charge.

The shape of the above cartridges is prismatic, and there is no 
choke ; the 31£ lb. charge for the 7'5-inch is fitted with an igniter 
containing 8 ozs. of R .E .G .2 powder.

C a r t r i d g e , B .L . 9 ’2 - i n c h , 5 4  l b . P r i s m  I B r o w n , S i l k  C l o t h , J  
C h a r g e , f o r  P a p e r  S h o t , M a r k  X  G u n .

The empty cartridge is made of No. 3 silk doth with ten silk braid 
hoops, and is provided with two lifting beckets at each end.

The charge is built up in 16 tiers (15 tiers of 37 prisms each, and 
1 tier of such convenient number as will ensure the correct weight). 
Seven black prisms being inserted in each end to act as an igniter. 
Each end of the cartridge has a central hole, covered with silk netting 
to allow the flash from the tube readily to ignite the prisms. To prevent 
the escape of powder dust, each hole is covered with a  shalloon disc 
(secured with shellac).

The shalloon disc of the last cartridge placed in the bore in loading 
must be removed.
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F ig .  ] 2. 
S c a le  I .

------------ --  _ _ P r i m e d  a t  ehU i  e ™ i  w i l i i
saven M ack prisma,

P la n  o f  to p
w ith  p a r t  o f  to p  rem o v ed .

C a r t r i d g e , B .L , 7 ' D - i n c h , 3 1 ^  l b . P r i s m  I B r o w n , S i l k  C l o t h , 
l  C h a r g e , f o r  P a p e r  S h o t , M a r k  II  G u n .

The charge is built up in 13 tiers of prisms, 25 prisms in each tier, 
enclosed in a No. 3 silk doth cartridge bag provided with 8 silk braid 
hoops.

The mouth of the cartridge bag is closed by an igniter. The igniter 
consists of two outer discs of shalloon and an inner disc of silk doth , 
sewn together and stitched across to form, five parallel compartments 
in the same way as the “ Standardized igniters ” for the heavy type 
of cordite cartridges.

The igniter contains 8 oz. of R .F .G .a powder and is top sewn 
to  the mouth of the cartridge with double silk sewing No. 1.

Ca r t r i d g e , B .L . a n d  B.L.C . 6- inch  G u n s , 1 2 - l b . E .X .E .,
M a r k  I | L  i .

This is a J  charge for 6-inch B.L.C. guns with paper shot (120 lb.), 
and a full charge for B .L . 6-inch, Mark V II guns in Examination  
Batteries with a paper shot weighted up to 50  lb. only.

This charge is built up in 9 tiers : 8 tiers of 14 prisms each, and 
one of such convenient number of prisms (not less than 10) as will 
bring the total weight of the powder up to 12 lb,

There is also another 12 lb. E .X .E . charge, Marie I  J O | built up 
in a similar manner in 5  layers of 22 prisms each, and one of not less 
than 16 prisms ; this is a | charge for the B .L . 6-inch, Marks III , 
IV. and VI guns.
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SECTION (G).— D R IL L  CARTRIDGES.
Cartridges, drill, are made to the same shape, v,'eight, and 

dimensions as the Service cartridges they represent. They consist 
of wooden cylinders built up in segments, usually containing a cast- 
iron cylinder to give the necessary weight, and covered with raw 
hide. Cartridges, drill, B .L ., representing prismatic cartridges, 
8-inch to 1 3 ‘5-inch, are weighted with lead and are made with 
polygonal sides, and have rope handles at each end so fitted that 
they do not project.

Drill representatives of cordite cartridges are issued for B .L . 
guns and howitzers except the 10-pr., 12-pr. of 6 cwt. and 15-pr. 
B .L . guns and the 5-inch B .L . howitzer. They are made of wrood 
covered with raw hide, and conform to the general shape, weight, 
and dimensions of the Service cartridges. The representatives of 
cartridges, 6-inch and up-wards, however, have no disc to he torn 
off, and the igniter end of the cartridge is represented by being painted 
w'hite with a red cross. I t  has also a small becket projecting from 
its centre. These cartridges are stamped with the usnal marking 
to be found on Service cartridges.

Fig. 13.
CARTRIDGE, B.L, DRILL, 9 ‘ 2-INCH, 31 LB. 8 O H . ,  MAlttf II J N [ .

Eaw  h id e ; J  charge for wire go us.
S c a le

C.
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Drill cartridges have been issued, built up of 1-inch rope, and 
weighted with one layer of lead sticks, a  felt disc being placed at 
each end, and the whole covered with stout canvas ; this type of 
drill cartridge has been declared obsolete as soon as existing stock 
is used up.

Cartridge, B .L ., for instruction, are issued for the B .L . howitzers. 
They consist of a coie of wood and three or more rings of twine covered 
with leather. The rings are secured to the core by two leather Btrips, 
and the cartridge is marked in a similar manneT to the Service one. 
They are used for instruction and not for drill.

Cartridges for instruction for 5-inch B .L . howitzers are now made 
of twine, and consist of a core and three rings, the base portion of the 
core only being covered with leather.



Table No. 10.—Powder Cartridges fo r use with B .L . or B .L .C , Guns when Firing Paper Shot in  ike Land Service.
CML'-N

-4* ,
!3 St 
*  § Nature of Gun.

Mark
of Weight and

Length,
____

Diameter.
No. in

Package. Remarks.
&it
Pk 0

Cart
ridge,

Nature of 
Powder, Inches,

Package.

B,L. or B.L.C.

12924 0-inch B.L. or B.L.C. I 12 lbs. E .X .E . 9-2 6 6 4 Cylinders <fj°; charge, for paper shot,

12924 fi-inch B.L., Mark VII ... i Do. 9-2 o-e 4 Do. Full charge for 6-inch 
Mark VTI guns in 
Examination Batteries 
when firing Paper Shot 
weighted up to 50 lbs.

10959 6-inch B.Ll, Marks VIT and 
VIP

7 22 lbs. E .X .E . 16 6-6 5 Case, powder, metal- 
lined whole

i  charge.

— 9 -2-inch B.L., Marks III 
to VII

I 41 lbs. Prism’ 
Brown

9-25 11 -7 2 Cylinders f  } }  charge.

11754 !) -2-inch B.L., Marks X  
and X T guns on Mark V 
Barbette Mountings

I 54 lbs., Prism, 
Brown.

16-25 10 1 Cylinder No. 13 £ charge.

10-inch B.L. I 63 lbs., Prism’ 
Brown

12-25 12 1 Cylinders j ^ } i  charge.

Z
ll



Table  No. 11. —Blank Cartridges fo r B .L . or B.L.G . Guns and Howitzers.

tow

i  iM SC

■9I

'

Nature of Gun or Howitzer.
Mark

of Service Weight. Nature of Le
ng

th
.

D
ia

m
et

er
.

1
1 Package. Remarks.

j2  & °
Cart
ridge.

Explosive.
Inches. 1 !

i

" I
1 ! ! j

Case, powder, metal-lined:—!
11068 10-pr. and 2 -75-inch ...! i  ! L 1 lb. Blank, L.G. 5-25 2-7 102 Whole.

40 Half.
18 Quarter.

19458 12- pr. 6 cwt, i L 6 ozs. Sonite 12— 10 6-5 3 2 66 Whole............................]
13458 15-pr., Mark I  gun i L 7 ozs. Do. 6 -5 3-6 50 Do................................. j-
13458 15-pr., Mark IV gun i L 7 ozs. Do. 8-0 3-2 50 Do. ... ... ... J
10541 15-pr., Mark I gun u L 1$ lbs. Blank, L.G. 6-25 3-0 64 Do.................................
10427 B -L  or B.L.C., 15 or 12- i L 1± lbs. Do. 5-5 3-0 90 Do.
14214 pr., except B.L. 15-pr., 40 Half.

Mark I 18 Quarter,
13734 4-inch or 5-inch gun and i C 3 lbs. Do, 6-75 4-3 36 Whole ............... 1

60-pr. 17 Half ............................^
7 Quarter ... ...J

36 Rect. “ A ” Case...............
Case, powder, metal-lined:—

_L 5-inch Howitzer ... i L 1 lb. Do. — — 120 Whole............................ ]
48 Half ............................>

* 18 Quarter ... ...J
11310 6-inch Howitzer ... i L 5 lbs. Do. 6-5 6-0 32 Whole.
8458 6-inch gun............... i C 7 lbs. Do. 7-8 6 0 16 Rect. “ A ” Case./.

12924 6-inch gun, Mark VII in i L 12 lbs. E .X .E . 9-2 6-6 4 ; Cylinder No. 2 2 ............... f

Examination Batteries i
Cylinder No. 30 ... ...1

Primed at one end 
with 6 drams of 
S.F.G."

For Land Service. 

For Naval Service,

Bag, all shalloon.

With paper shot 
weighted up to 
50 lbs.

113
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C H A PTER  X .— PACKAGES FO R  B .L . CARTRIDGES, &o.

G e n e r a l , R e m a r k s .

The use of iron or steel is forbidden in the construction of packages 
intended for explosives which are placed in magazines ; any exception 
to this rule must be specially authorized
- The interior of all packages must be examined to ensure their 
being dry before being used for explosives.

AH packages for Naval Service containing explosives or explosive 
stores have two red bands painted round them.

A i r -t ig h t n e s s .

Packages for B .L . Cartridges are made air-tight by the use of— 
bating, or
A dermatine washer, or
Both luting and dermatine washer.

Luting.— Luting is a  mixture of whiting, mineral jelly and castor 
oil. I t  is placed as a  rule in a groove in the metal of the package, 
into which the metal lid fits.

M ark 111 luting.^-The luting for securing the lids of packages 
is Mark I II , whieh consists of 80  parts by weight of whiting, 20  parts 
of mineral jelly (vaseline), and one part of castor oil. I t  is issued 
from Woolwich ready mixed in tin cyliners, each containing 1 lb.

The luting, before use, is to be beaten up with a wooden mallet 
till it is of the required consistency.

Marks 1 and I I  luting.— Mark I luting (equal parts of beeswax 
and tallow) is for naval mining and torpedo services. W ith this 
exception Marks I and II  luting are not to  be used in future.

Dermatine washer.— Dermatine is a rubber composition. The 
washer is placed in a groove in the underside of the lid of the package ; 
when the lid is in position the metal rim of the package compresses 
the washer, thus forming an air-tight joint.

T e s t in g  A ir -t ig h t n e s s .

After closing the lid of any cylinder or case, except metal-lined 
cases, the joint m ay be tested by immersion in warm water, about 
20° F . above the temperature of the atmosphere. If air bubbles 
escape at the joint the case or cylinder must be re-closed and re-tested ; 
if elsewhere, the case needs repair. This test is only applied to empty 
packages.

A t depots a t home and abroad, such naval powder cases as are 
fitted witli testing plugs will be tested for air-tightness by the Pump, 
air, testing powder cases:—

1. On receipt into store.
2. After packing.
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The test will only be considered satisfactory when the indicator 
remains stationary (under compression or exhaust) for not less than  

minutes at l^ lb . per square inch.
Pump, air, testing powder cases, M ark 7, for the above test is a 

single-acting pump fitted with a gauge for indicating compression 
or exhaust, which will read 3 lb. either way. Connection with the 
powder case is made by an india-rubber pipe having a nozzle which 
screws into the hole in the lid of the case.

P a c k a g e s  f o r  B .L . C a r t r id g e s .

The following are the packages in which B .L . cartridges (both 
gunpowder and cordite) are transported and stored :—

Land Service. Naval Service.

Cylinders, cartridge. Cylinders, cartridge.
Cases, powder, metal-lined. Cases, powder, metal-lined-
Cases, metal-lined, field. Brass eases ;—-

Cases, powder, rectangular.
„ ,, cylindrical.

Boxes, cartridge.

Note.— Powder barrel?; are occasionally used (E.A,O.Sk, P a rt 11., para, 133)

P a c k a g e s  f o r  B .L .  Ca r t r id g e s  i n  t h e  L a n d  Se r v ic e .

Cylinders, Cartridge,
Cylinders, cartridge, are used for packing cartridges for B .L . guns, 

6 -inch to 12-inch.
In the Land Service they are used to transport, store, and bring, 

up to the gun, such cartridges,
In the Xaval Service they are only used for transport purposes 

and storage ashore. Cartridges are transferred freon them to the 
Xaval (brass) cases for storage in ships’ magazines.

They are also used for packing small irregular quantities of cordite 
in tropical climates, the cordite being first w rapped in non-ahsorbent 
paper.

The cylinders are known by their numbers, which are stamped on 
them. Table 12, page 131, shows the cartridges that may be packed 
in them.

Description o f  “ Cylinders, Cartridge.”
There are two different patterns of cylinders, known as :—

£i B  ” pattern, with handles on top of lid.
“ C ” pattern, with handles on the side.

The above cylinders have tape hands for sealing the lid.
The latest “ C ” pattern cylinders manufactured or repaired since 

June, 1906, have a luting joint instead of a tape hand.

(e  11123) h *2
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Latest “ C  ” Pattern Cylinder.

Fig. u .

CYLINDER, CARTRIDGE.

The body of the cylinder is made of zinc. I t  is lap-jointed, riveted 
and soldered. The top is screwed to receive the lid. A ring of zinc 
is soldered around the inside a t the top, thus doubling the thickness 
of zinc a t th at point. A cupped ring of zinc is riveted and soldered 
around the outside near the top, to receive the lower part of the lid.

Two galvanized wrought-iron or mild-steel brackets are riveted 
to  the body, and the joints are soldered.

The brackets are each fitted with a handle of galvanized-iron wire 
on which is threaded a piece of galvanized wrought-iron or mild-steel 
tubing, the ends of the wire being spliced together.

The bottom of the cylinder is made of zinc ; it is secured to the body 
by rivets and solder.

The lid is flanged and screwed to fit the top of the cylinder.
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To the top is fitted a. piece of zinc, having two eyes formed in it, 
into which metal lugs are hinged.

A zinc ring is soldered on the underside of the lid to form a groove, 
into which a thick dermatine washer is secured by rubber solution.

Wooden disc.— A painted wooden disc is placed in the bottom of 
each cylinder ; except in certain eases, where one cylinder is used 
for packing cartridges of different lengths, when a packing-piece
is used for the shorter cartridges instead of the disc.

Form erly these discs and packing pieces were varnished and may- 
still be met with.

Earlier “ C ” Pattern Cylinders.

The “ C ” pattern cylinders, manufactured piior to June, 1906, 
differ from the latest pattern in being without the cupped ring of zinc 
intended to receive the lower part of the lid.

They are sealed with a tape band shellaced on.

“ B  ”  Pattern Cylinders.

These have two handles on the top of the lid instead of on the 
side.

They are sealed with a tape band shellaced on.
Paint.— New zinc cylinders are not painted ; repaired cylinders 

are painted stone colour.
Wooden cases fo r  protecting cylinders.— When zinc cylinders are 

issued containing filled cartridges they are protected by wooden 
skeleton cases which are made up locally as required, brass screws 
being used. Serviceable zinc cylinders, when issued empty, aT6 
similarly protected-

Flux used in Soldering Cartridge Cylinders and Cases, Powder.

The flux used in soldering zinc cylinders and Naval powder cases 
is th at known as “ Flux, soldering.” (Commercial oleic acid— F a tty  
acid.)

The joints are carefully cleaned after soldering and the above- 
mentioned flux leaves no “ free acid.”

Prior to May, 1908, zinc chloride was used as a flux.
All zinc cylinders manufactured prior to May, 1908, on being 

emptied, are boiled out with a solution of sodium carbonate sufficiently 
strong to  neutralize any free acid that may be present. After this 
treatm ent the cylinders have a circle “ O ” stamped on them above 
one of the handle brackets.

They also have a blue disc stencilled on them under one of the 
handles.

Bearer, cartridge, cylinder, M ark I I I .— This is an ash stave, 4 ft 
long, 1 in. thick, 2| in. broad a t the centre, tapering off to each end. 
I t  has three grooves cut in the side near the centre to take the handles 
of the cartridge cylinders. The bearer is also used as a lever in. 
unscrewing and screwing home the lids of the cylinders.
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C a s e s , P o w d e r , M e t a l -l in e d  :— W h o l e , M a r k  IV | C j ; H a l f , 
M a r k  IV 1 C | ; Q u a r t e r , M a r k  IV | C [ .

Cases, Poivder, Metal-lined-.

Cases, 'powder, metal-lined, M ark I V ,  are of three sizes— whole, 
half and quarter ; they are rectangular cases of deal, strengthened 
by oak corners ; the cleats are of ash ; the sides and ends are secured 
by dovetailing, and the top and bottom by brass screws. They are 
lined with tinned copper. A square lid opens on copper wire hinges 
on top of the case ; it is screwed down by two metal bolts which enter 
nuts in the top of the ease. This lid covers a circular opening in the  
lining, which is closed by a bung of tinned copper.

Originally the cases had rope lifting handles if for Land Service, 
and copper wire if for Naval Service, In future, copper wire handles 
will be used iai both Services.

Fig. 15.
c a s e , I'OWBJSJt, m e t a l - l i n e d , “ w h o l e  ” ( t y p i c a l  a l s o  o f  “ h a l f  a n d

“ q u a r te r J’).

Dimensions fo r Stowage.
Whole . .  . .  1 7 '625  X  17 X  21 *625 in.
Half . .  . .  1 4 '25  x  1 3 '6  X  1 7 '7  in.
Quarter ... . .  11-125 X 10*4 X 14 '7  in.

Use.— Cases, powder, metal-lined, are used in both Land and 
Naval Services for the storage and transport of the smaller cartridges, 
powder and cordite, and for small combustible stores generally, the 
half size also for wet guncotton, when specially fitted as described 
on page 23.

The whole size will take cartridges, B .L ., up to  6-inch Mark VI 
gun, inclusive.



Painting.—Land Service cases, new or repaired, if for use abroad, 
are treated with £< Oil, mineral, preserving wood.5’ For use at home 
stations, they are painted “ service colour,” except as stated below.

Naval Service cases, are painted “ stone colour,” except as stated  
below.

Both Land and Naval Service cases, are painted “ red ” for blank 
cartridges and *£ yellow ” if containing explosives for lyddite shell.

Case, Ponder, Metal-Lined, Special, H alf, M ark I I  j N  [ .
This case is similar to the ordinary iC Case, powder, metal-lined, 

half,” but differs slightly in dimensions.
I t  is specially suitable for storage in H.M. Ships “ Swiftsure ” and 

“ Triumph,”
The Mark I case was slightly smaller.

Case, Metal-Lined, Field, M ark I I .
This case is of wood, about the same length as a S.A.A. box, 

provided with a sliding lid with pin, and with a cleat and rope handle 
a t  each end. Dimensions :—

2I| in. X 1 1 1 in. X 13 in. Weight, empty— 28 lbs.
The interior is fitted with a removable tinned copper lining, with 

a groove for luting a t the top, and the lid of the lining is flanged to  
fit into the groove. The case is for “ Field Service,” B .L . reserve 
cartridges, and is only used for the carriage of cordite cartridges which 
are packed without their covers on, in wagons in ammunition columns.

Note.— The Mark I case is obsolete for manufacture ; it is known 
as “ Case, metal-lined, Mark I, Special.”

C a s e s , P o w d e r , R e c t a n g u l a r ,

These cases are placed in a lettered series, many of which me now 
obsolete for future manufacture, but will still be met with until 
existing stock is used up. -

F o r particulars of use, packing, &c., see Table 11, page 137.
The rectangular cases th at are now being manufactured arc :— 

Oases, Powder, Rectangular, “ O,” Mark III .
,, <l R ,” Mark III .

„ „ „ “ S ” Mark III .
„ „ „ “ T,” Mark II.
„ „ „ "  U ,” Mark I.
„ ,, „ “ W ,” Mark I.

All the above-mentioned cases are fitted with the latest pattern  
lid, and all, except the “ S ” case, are termed weakened cases,” i.e., 
specially constructed to be strong enough when filled to stand the 
strain of transit between naval depots and H.M. Ships, but when 
finally placed in the magazine they can be weakened, so that, should 
the cordite ignite spontaneously, the top of the case will be blown 
off before the gas evolved attains sufficient pressure to cause a violent 
explosion and so cause the cordite in adjacent cases to  explode.

A description of the “ R ,” Mark III case follows.
The “ O,” “ T ,” “ U ” and “ \V ” cases differ only in dimensions, 

and in the bottom  of the “ W  ” case being dished.
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Case, Powder, Rectangular, “ R ” M ark I I I .  
F ig . 16',

CASE, POWDER, RECTANGULAR, “ R,” MARK III,

Dcvm at inp washer.
S tud  w orking in  groove in  sliding rin g ,

B rass
washer

Screw
Frame

Fig. 17.
SECTION SHOWING HOW SCREW SECURES TOP OP “ R,” MARK III,

CASE TO FRAME,
Beale full aixe.
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Case, Powder, Rectangular, l( R M ark I I I .
The body of the case is made of corrugated sheet brass, lap-jointed, 

riveted and soldered.
The bottom is riveted and soldered to the body.
The fram e  has sis: lugs on the inside, which are bored out and screw- 

threaded to take the transport screws ; it is riveted and soldered to
the body. ^

The top of the case is lined with wood to  prevent the cartridges 
being cut by the lower ends of the top fittings ; it is lightly soldered 
to the frame on the inner edges.

This light solder attachm ent is the only means of holding the top 
on the case when in store.

To make the ease stronger when in transit, “ transport screws ” 
are provided; these screws enter recesses in the top of the lid and 
screw into the lngs of the frame.

Small brass washers fitted into the upper portion of these recesses 
prevent the “ transport screws ” from falling out when they are  
unscrewed from the frame.

The Ud is circular and provided with a handle on the top.
I t  is recessed on the underside to receive a derma tine washer, 

intended to bear against a raised lip formed in the mouth of the 
case.

A sliding ring, having an undercut groove on the underside, is held 
to  the lower part of the lid by three studs.

The studs have enlarged heads which fit in the undercut groove, 
and are screwed and riveted to  the lid,

A hole is drilled in the top of the ring to admit of the insertion 
of the studs, and, after insertion, this hole is closed by a brass disc 
soldered in. Three projections are formed on the outer circumference 
of the sliding ring ; these engage with three inclined grooves in the 
mouth of the case to  secure the lid in position.

Two key-holes are drilled through the sliding ring to receive 
corresponding projections on the key for turning it.

The case is fitted with two copper wire lifting handles covered with 
leather.

Testing plug .— A hole is drilled through the top of the case and 
screw-threaded to receive a screw plug with a leather washer under 
it.

This hole is used to connect the “ Pum p , air testing, powder cases.”
Paint.— The case is painted stone colour inside and out.

Case. Powder, Rectangular, “ S ,” M ark I I I .
The “ S,” Mark III  ease differs from the "  R ,” Mark III , above 

described, in dimensions and in having the top riveted and soldered 
direct on to  the body.

The bottom  of the case is dished.

Case, Powder, Rectangular, “ S ” M ark I I .
The “ S ,” Mark I I  case differs from the “ S,” Mark III , in having 

a flat bottom.
Pished bottoms will be fitted to Mark II  cases as they pass through 

Ordnance Factories for repair, and a  star will be added to the 
numeral.
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Cases, Powder, Rectangular, “ 0 , ” and ” fi,s’ M ark I I ,

Fig. 18.

CASE, l’OWDEH, RECTANGULAR, “ r / '  MARK Jl.

Fig. 19.
SECTION SHOWING HOW NUT SECURES TOP OF CASE TO FRAME. 

'  Seale Full Size.

The above-mentioned cases are weakened in the same way as the 
“ 0  ” and R ,” Mark I II . but instead of having transport screws they  
are fitted with screw bolts.
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These bolts are fitted with metal nuts which screw tightly down 
into the recesses in the lid.

In store these nuts are unscrewed from the bolts by means of a 
“ forked hit.”

The cases are also fitted with a different pattern of lid, which is 
secured by a crossbar working on a pivot at one end, and fitting under 
a projection at the other.

A central screw bolt bears upon the lid ; when this is tightened, 
all is fixed in position ; when unscrewed, the bar can be turned on one 
side and the lid lifted out.

The bolts and nuts in the above rectangular cases will be replaced 
by transport screws as the cases pass through Ordnance Factories for 
repair.

Case, Poivder, Rectangular, “ R ” M ark I .

This is of a different design to th at described above ; it is fitted 
with two steel travelling bands as shown in the woodcut.

F ig . 20.

CASE, POWDER, RECTANGULAR, 11 R,” MARK I. 

Scale i .

The body’ of the case is of corrugated sheet brass to which the 
gun metal top is lightly" soldered ; neither Tivets nor securing bolts 
are used.

I t  is not provided with lifting handles, nor fitted with a wood 
lining, but has four projections or cradles east on it to  keep the 
travelling bands in position.

The travelling bands are made of steel ; the set consisting of two 
straps and two bars. The straps fit round the two sides and the 
bottom  of the case and are provided with a bolt and nut at eaeh
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end for securing the top bars, which lie in the cradles on the top of
the case.

Fig. 21.

i
i

■n
IV

The top bars are bridged to form handles for lifting purposes. 
This was the first type of weakened case issued, but no more will be 
manufactured and existing stock used up.
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Casej Powder, Rectangular, “ T ,"  M ark I .
This is another design of weakened case ; it is made of corrugated 

sheet brass, the body joined with a lap-joint, riveted and soldered. 
Each  side is indented near the top, to receive a brass bracket which 
is riveted to the body. Holes are made through the top of the case 
and each bracket to receive screws for the purpose of securing the 
top of the ease to  the body in addition to  the solder attachm ent. 
These screws are to he removed when the case is not in transit.

The lid is similar to that on the “ 0  ” and “ Mark I I  cases 
(Fig. 18), and is secured in the same way.

Cases, Powder, Rectangular, not weakened at top when in store.
These are of the early pattern of rectangular cases. They are 

all made of corrugated sheet brass, double riveted," with strips of 
brass on the vertical joints a t the sides. The top of the case is 
riveted and soldered to the body, and is fitted with a lid and handles 
similar to those already described. (See Fig. 21.)

Special Marking on Cases where Resin Oil was used as a Flux.

Where resin oil has been used as the flux in soldering, a y  1 in. 
in width is to be stencilled in blue paint, and a ^  | in. long stamped 
in corner remote from bung. (Cases stamped with date of manu
facture subsequent to 1.1.10 will not be so marked.)

Ffc. 22.
KEYS, CASE, POWDER, RECTANGULAR, NO. 1 ,  MARK V | N  | .

Keys for Cases, Poivder, Rectangular.

Key, case, powder, rectangular, No. 1, M ark V \ N  | , is used 
for “ Cases, powder, rectangular," with cross bar for securing lid ; 
also for Q.F. or Q.F.C. Naval cartridge boxes, 6-inch to 12-pr., except 
transport.

I t  is made of aluminium bronze with cross handle, one end of 
which is formed into a toe for use as a lever.

The key is fitted with a lanyard. (See Fig. 22.)
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Keys, Case, Powder, Rectangular \ N  \ .

No. 2, Mark I . .  For lt U ,” Mark I case.
No. 3, Mark I . .  For “ O,” Mark III  and “ S,” Mark II cases.
No. 4, Mark I . .  F o r “ R ,” Mark III  and T ,” Mark II cases.
No. 5, Mark I . . For “ W ,5’ Mark I case.

The above keys are used for locking or unlocking the lids of the 
latest patterns of rectangular cases. They are made of metal to the 
form shown in the accompanying drawing and are similar in design, 
differing only in dimensions.

Fig. 23.

KEY, CASES, POWPEli, KEOTAXGULAT!, NO. 2, MAItK I | N f .

CASES, POWDER., CYLIN D RICAL.

Cylindrical powder eases are used for B .L . gun cartridges, 12-inch 
to 15-inch.

They are also used to pack small irregular quantities of cordite at 
tropical stations.

When so used the cordite is first wrapped in non-absorbent paper.
The cases are placed in a lettered series ; many of them, however, 

were made to hold powder charges, and are now obsolete.
All cylindrical powder cases are made air-tight by a derma tine 

washer only.
{F or cartridges packed in each case, see Table 13, page 136.)
The cases a t present in the Naval Service may be classified as 

“ New Pattern ” and “ Old PatternP
Those now in use are :—

New Pattern, “  A Y ’ “ L  ” and M P  
Old Pattern, "  P ” “ Q ” and “ R P

The new pattern cases are constructed with both ends removable, 
and the ends can be placed in a  weakened position when in the 
magazine. '

The old pattern cases have only one end removable, and have no 
arrangement for weakening when in the magazine.

Case, Powder, Cylindrical, “ L ,” M ark I I I .

The Case, powder, cylindrical, “ L ,” Mark III , I N ! , consists 
of a  body, two intermediate rings, lifting plate with handle, two end 
rings and two lids.

The body of the case is made of sheet brass and may be either solid 
drawn or lap-jointed, riveted and soldered.
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Fig. 24.
CASE, POWDER, CYLINDRICAL, “ L ,” MARK III.

0
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The mterm&J'iate rings are tinned all over and are seemed to the 
body with solder. -

The lifting plate is east with two lugs ; holes are bored through 
the lugs to receive a copper wire lifting handle which is covered with 
leather.

A knob consisting of 7 parts of lead to I part of antimony is cast 
on each end of the wire handle, to retain it in position in the lugs of 
the lifting plate.

The lifting plate is tinned all over and riveted and soldered to the 
body of the case.

The end rings are cast with four bearing pieces on the outside of 
each to give stability in stowage. Six inclined grooves are milled 
on the inside to  take the projections on the locking rings.

Metal pads,— Three metal pads are lightly riveted and soldered 
for three of the projections on the locking ring to engage with when 
the cases are in the magazine.

The rings are tinned all over and are riveted and soldered to the 
body.

The lids are dome shaped on top and have two pockets to facilitate 
lifting. A hole is drilled and screw-threaded in the centre of the lid 
to receive the connection for air testing. This hole is closed by a  
screw plug, having a leather washer under it, A recess is turned on 
the underside and tinned to receive a  dermatine washer. The under
side of the lid is lined with wood to prevent the sharp edges from cutting 
the igniters of the cartridge.

Fig. 24a.

CASE, POWDER, CiLIKD EICAL, "  L," MAEK ITT.

------- 5 C A L £ j J 4  . ----------

It.

PLi

*
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The locking rings are cast with six projections around the outside 
and are secured to the lid by three screws, the heads of which work 
in undercut grooves in the locking rings.

Two keyholes are drilled in each ring.
An index line is cut on each locking ring and the word “ Open ” 

and the letters “ S ” and “ T ” are shown.
An index line is also cut on the top of the end rings and in conjunc

tion with the marks on the locking rings show when the latter are 
in the position to “ Insert ” or “ Remove,” or for “ Storage ”  or 
“ Transport.” Holes and slots are cut in the end rings and the lid 
to  receive a tape for sealing.

Fig. 2f>.
CASE, POWDER, CYLINDRICAL, MARK I. 

Scale

Case, Powder, Cylindrical, “ L ” M ark I I .

A small number of the above-mentioned 
cases have been issued.

The body is solid drawn.
The end rings have no inclined planes. 

They are grooved to take the ends of the 
locking bolts and have a recess formed 
on the inside into which a dermatine 
washer is fitted.

Each lid consists of an annular top plate 
screwed to a base plate and recessed to  
suit the flange of the cam plate. I t  has 
three single and thiee double locking bolts, 
on eaeh of which a projection is formed to 
take an anti-friction' roller which runs in 
one of the grooves in the underside of the 
cam  plate. The bolts are actuated by 
turning the earn plate with a  “  K ey, case, 
powder, cylindrical, 1 L , ’ No. 3 .”

Case, Powder, Cylindrical, “ L ” M ark I.
Case, Ponder, Cylindrical, N ,” M ark I.

These cases differ from the “ L ,” Mark 
III , in the lid, which has only three 
projections formed around it to engage 
with three inclined slots in the end rings.

I t  has no locking ring, the lid itself 
having to  be turned to the desired 
position.

(b 11123) t
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Case, Powder, Cylindrical, “ M ” M ark I .

The Case, powder, cylindrical, "  M,” Mark I 1 N | , differs from 
the “ L ,”  Mark I II , in dimensions and in having four intermediate 
rings instead of two.

Old Pattern Cylindrical Cases.

Cases, Potvder, Cylindrical, “ P ” “ Q ” and “ R .'’

The cases are made of stout sheet brass, butt jointed ; on the 
exterior two metal bands are attached to the body with solder. 
Between these bands, over the joint, is secured, with rivets and solder, 
a bar with tw o loops ; through the loops fits a copper wire lifting 
handle, covered with leather. A t each end of the case there is an end 
ring, also of metal, secured to the body with rivets and solder. Each  
ring has four bearing surfaces, which give stability to  the case in 
stowage ; the top ring forms the mouth of the case, inside of which 
a groove is formed, and in this groove the locking cams on the lid 
work.

The lid is made of metal, having a flange on the upper surface. 
Locking cams, worked by a key, are fitted in it a t right angles and 
secured from the underside of the lid by means of a nut held by a set
screw, These cams engage in short grooves inside the top of the case, 
thus securing it. A recess is formed on the underside of the lid to  
receive a dermatine washer, and a wood packing piece, painted stone 
colour, is also secured to its underside by four metal screws.

I t  is fitted with the usual plug for the air test.



Fig. 26.

CASE, I’OWDER, CYLINDRICAL, "  R.” 

Scale J. -

Special M arking on Cases where Resin Oil was used as a F lu x .

Where resin oil has been used, as the dux in soldering, a y  1 in, 
in width is to  be stencilled in blue paint, and a y  $ in. long stamped 
on the body near monogram of station.

(Cases stamped with date of manufacture subsequent to 1.1.10 
will not be so marked.)

(b  1 1 1 2 3 )  i  2



K E Y S , FO R  CASES, PO W D ER, CYLINDRICAL.

The under-mentioned keys are used for the New Pattern cases :—  
Keys, Case, Powder, Cylindrical, “ L  ” and “ N ”

No. 1. Mark I. Single handed ; for Mark I cases.
No. 2, Mark I. Double handed ; for Mark I  cases.

Key, Case, Powder, Cylindrical, “ L  ” :—
No. 3. Mark I. F o r  Mark II  case.

K ey, Case, Powder, Cylindrical, “ L  ” and £< M ” :—
No. 4. Mark I. Double banded ; for “ L ,” Mark III  and 

“ M ” Mark I cases.

(fig. 27.

The keys are of metal. Nos. I and 2 are illustrated in Fig. 27.
The No. I key is single handed, and the Nos. 2, 3 and 4 keys, 

double handed.
The Nos, 1, 2 and 4  keys have two manganese bronze pins, to 

suit the keyholes in the lids of the cases, screwed in and riveted.
The No. 3 key has one end cranked inwards, and is provided 

with two projections which engage with grooves in the lid of the 
Case, powder, cylindrical, “ L ,” Mark I I . I t  has a spring stop which 
is worked by a finger grip, and which fits into a slot in the lid on the 
case.

The No. 4 key is similar to  the No. 2, but the pins are further 
apart.

The under-mentioned key is used with the Old Pattern cases.

Key  “ P  ” to “  M ark I I .

This is a metal key with a eross-handle. I t  has a square .projection 
which fits into the recesses in the locking cams, and is fitted with a 
lanyard of white line.

I t  is also used with all cylindrical and rectangular cases for the 
air-testing plug.
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P ig , 28.

KEY “ P ” TO “ I t / ’ MARK II. 
Scale J,

Boxes, Cartridge, B .L . have been made for 12-in., 9 ‘2-in., 7'5-in.,  
and 6 -in. B .L . cartridges for Naval Transport purposes.

They are strong deal boxes, rectangular in shape, with elm ends, 
hard wood cleats, and copper wire handles covered with leather. 
The lid is hinged and is detachable, the hinge pins being removable. 
The lid is secured by two metal hasps secured by leather strips and 
a piece of whipcord. They are zinc-lined, the lid of the lining being 
secured to the lid of the b o x ; a flange formed on the upper edge of 
the lining forms a  groove for luting.

The boxes are not painted ; the contents are stencilled in black 
paint on the front of the body.

They were introduced in lieu of Cylinders, Cartridge, but were 
found to  be unsuitable. No more will be made. Existing stock  
will be used up.
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Table N o. 12,
Cylinders, Cartridge,

Para, in 
List of 

Changes

Number
of

Cylinder.
Mark. Service Cartridges packed. N

o.
pa

ck
ed

.

Remarks.

9233 5 or 5a II to L B.L. 10-inch 63 lbB.
13215 IV Prism’ Brown ... 1 Charge for paper

shot.

9233 7 I to L B.L. 9 -2-inch 41 lbs.
13215 III Prism’ Brown ... 2 Charges for paper

shot.
Par Marks III

to VII guns.
9233 13 I to L B.L. 9 -2-inch 54 lbs.

13215 III Prism’ Brown ... 1 Charge for paper
shot.

Por Marks X
and X ' guns.

9233 16 or I5a III to L B.L. 10-inch 40 lbs.
12876 VII Cordite M.D. ... 1
13216 B.L. 12-inch 22 lbs.

2 ozs. Cordite ... 2

9233 16 I and L B.L. 9 -2-inch 44 lbs.
13302 III 12 ozs. Cordite
13981 M.D...................... 1 For guns on H.A.

B.L. 9 45  - inch mountings.
Howitzer 5 lbs.

ozs. Cordite... 7
B.L. 12-inch 22 lbs.

2 ozs. Cordite ... 2

9233 17 I and N B.L. 12-inch—
13215 II 43J lbs. Cordite ... 1

41 lbs, 14 ozs. Cor-
dite ... ... 1

B.L, 10-inch—
36 lbs, 11 ozs. Cor-

dite M.D. ... 1 H.M. s h i p s
“ Swiftsure ”

and “ Triumph.
9233 20 or I llto L B.L. 10-inch—

13302 20a VII 38 lbs. Cordite ... 1
13215 B.L. 9 -2-inch—
14129 34£ lbs. Cordite ... 1 Practice charge.

9233 22 I to L B.L. 6-inch—
13302 IV 12 lbs. E .X .E . ... 4
13215 B.L, 9 -2-inch—■_ 26| lbs. Cordite ... 1
14129 341 lbs. Cordite ... 1 Practice charge.

9233 26 I and L B.L. 9 -2-inch—■ Charge for paper
13215 II 41 lbs. Prism' I, shot.
13302 Brown ... ... 2 For Marks I

B.L. 12-inch-— and II guns.
50 lbs. CorditeM.D. 1
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Table 12— Cylinders, Cartridge—continued.

0233
13215

9233
13202
16443
13461
13981

9233
13215
13302

13215
9852

9389
13215
13302

9507
9852

11635
13215
13302

27

28 and 
28a

30

33

34

36

38
and
38a

Mark. Service Cartridges packed.
T3

A  M
sft

I 1 L B.L. 9 -2-inch—
1

jJ 15 lbs, 12 ozb. Cor-
dite ................. 2

B.L. 10-inch—
38 lbs. Cordite ,,, 1
19 lbs. Cordite ... 2

I and L B.L, 9 -2-inch—-
I* /s 16 lbs. 1 oz. Cor- ;

dite M.D. ... 2
B .L . 10-inch—

19 lbs. Cordite ... 2

I and L B.L. 6-inch—
II 12 lbs. E .X .E . ... 4

I N B .L . 12-inch—
i 41 lbe. 14 ozs. Cot-

dite ■ ■» »»» 2
83 lbs. 12 ozs. Cor- :

dite ... ... 1
43£ lbs. Cordite ... 2
87 lbs. Cordite ... 1

I and L B.L . 6 -inch—
I a 10 lbs. Cordite ... 2 i

B .L C . 6-inch—
10 lbs. 7 J ozs. Cor- 1

dite M.D. ... 2

I*  to L B.L. 6-ineh—
III 10 lbs. Cordite ... 2  1

11J  lbs. Cordite 1
M,D. ................. 2

I and C B.L . 9 -2-inch—
n 51 lbs. 8  ozs. C o t - i-

dite ... ... 1
25 lbs. 12 ozs. Cor-

dite ... ... 2
60 lbs. Cordite ... 1
25 lbs. Cordite .,. 2
60 lbs. CorditeM.D. 1
30 lbs. CorditeM.D. 2
53J lbs. Cordite

M.D........................ 1! 26 J  lbs. Cordite 1
1

M.D........................j 2 ‘

I and L B.L. 6 -inch—  j |
I* 11J lbs. Cordite j

M.D........................ 2

Remarks.

For guns on H.A, 
mountings.

With packing 
piece.
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T able  12.— Cylinders, Cartridge— continued.

Bara, in Number
List of of 

Changes Cylinder.
Mark, IService. 

ii

12749 f 39 I

1
L !

13320 I 
13517 1

I

13320
13321

40

41

Cartridges packed.

i R.L. 6-inch—
16 lbs, 12 ozs. Cor

dite M.D. ...

N ! B .L , 12-inch—
63$ lbs. Cordite 

M.D. ................

614 lbs. Cordite
M.D........................

65 lbs. COrdite 
j M.D........................

N J B .L. 6-inch—
28 lbs. 10 ozs. Cor- ; 

dite M.D. ...

*  i  &
Remarks.

For conveying 
cartridges from 
magazine to 
gun.

! Mark I X  guns : 
. King Edward 
| VII class. 
Duncan, and For- 

j mid able class.
I Mark X  and X *  

guns.

. 32 lbs. 1$ ozs. Cor- !

1 ;
dite M.D. ... I !

! j

T able  N o. 33,

Cases, Powder, Cylindrical f N  | .

Pa
ra

, 
in

 L
is

t 
of

 C
ha

ng
es

.
1 1 

. 
D

es
ig

na
tio

n. i

J  Mark.

1 '1
j

| Cartridges packed.

1
i 'O
1 c  

cd
1 *  

O
Remarks,

9830 “ P ” I B.L. 13 5-inch—■
!
i

12989 II 93 lbs. 12 ozs. Cordite I i  charge \ Marks I to TV
46 lbs. 14 ozs. Cordite 3 $ charges j  guns.

9584 “ Q ” I B.L. 12-iiich—
12989 II 52 lbs. 12 ozs. Cordite 2 Mark I X  gun.

61$ lbs. Cordite M.D, 2 Duncan and Formidable
class.

63$ lbs. Cordite M.D. 2 King Edward V II class.
65 lbs. Cordite M.D.... 2 Marks X  and X *  guns.

8843 "  R  ” I and (Altered to Large Mark
II II below.) j

8852 ; III (Altered to Small Mark
III below.) ! 1
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Table 13.— Cases, Powder, Cylindrical \ N  \ — continued.

Pa
ra

, 
in

 
Li

st
 

of
 C

ha
ng

es
.

D
es

ig
na

tio
n.

Mark. Cartridges packed.
■U
£5

'r*

Remarks.

10521 “ R ” II* B.L. 12-inch—
12986 Large and 83 lbs, 12 ozs, Cordite 1 Mark V III gun.

IV 41 lbs. 14 ozs. Cordite 2
87 lbs. Cordite ... 1
43£ lbs. Cordite ... 2
100 lbs. Cordite M.D. 1
50 lbs. Cordite M.D__ 2

10521 "  R  ” 1—1
 

f-H i * B .L . 12dneh—
12939 Small and 83 lbs. 12 ozs. Cordite 1 Mark V III gun.

V 41 lbs. 14 ozb. Cordite 2
87 lbs. Cordite ... 1
43J  lbs. Cordite ... 2

15403 “ N ” I B.L. 12-inch—
52 lbs. 12 ozs. Cordite 2 Mark I X  gun.
61J lbs. Cordite M.D. 2 Duncan and Formidable

class.
63£ lbs. Cordite M.D. 2 King Edward V II class.
65 lbs. Cordite M.D— 2 Marks X  and X *  guns.

(Top and bottom weak-
ened.)

14837 “ L ” I B.L. I2-ineh—
16407 to III 76 lbs, 12 ozs. Cordite

M.D............................... 2 Marks X I  and X I I  guns.
(Top and bottom weak-

15340 B.L. 13 -S-inch— ened.)
73 lba, 4 ozs. Cordite

M.D. .. .  ... 2 Mark V gun.
74 lbs. 4 ozs. Cordite

M.D............................... 2 Mark V gun.

’ ‘ 11 M " I B.L. 15-inch—
107 lbs. Cordite M.D. 2

Ta ble  No. 14.

tfj -
^  & to

* O
Phe3 'S

f t  °

Cases, Powder, Rectangular f N

Mark, : Cartridges packed.

1369
1402
5714
6317

I
n

HI
IV

B.L . 6 -inch—
7 lbs. blank L.G. 

B.L . 4-inch—■
3 lbs. blank L,G.

■̂3D
dsi■ft
*

ia

36

Be marks.
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Table 14.— Cases, Powder, Rectangular \ N

Pa
ra

, 
in

 L
is

t 
of

 C
ha

ng
es

, 
;

■ D
es

ig
na

tio
n.

Mark.

1

Cartridges packed.

N
o.

 p
ac

ke
d.

\
1 B.L. 4 -inch—

i
1

1 9 lbs. 15 ozs. Cordite i
M.D............................... 12

' 9  lbs. 6 ozs. 15 drs.
j Cordite M.D, ... 12

9317 “ B  ” I l l B.L. 6-inch—
, 10 lbs. Cordite ... 14

11£ lbs. Cordite M.D. 14

9317 ! 11D ” III B.L. G-inch—
i 28 lbs. 10 ora. Cordite

| M.D. ................. 8
9317 a  p  >> III B.L. 6-inch—

28 lbs. 10 ozs. Cordite J
M.D, , ................. 8

32 lbs. 11 ozs. Cordite
M.D............................... 8

9317 “ G ” III B .L . 9 -2-inch—
60 lbe. Cordite M-D,.,, 5

12839 30 lbs. Cordite M.D__ 10

9317 a t n 11 B .L  12-inch—
61 £ lbs. Cordite M.D. 2
63£ lbs. Cordite M.D. 2
65 lbs. Cordite M.D.... 2

B.L. 9 ^-inch—
26 lbs, 12 ozs. Cordite 6
13 lbs. 6 ozs. Cordite... 12
33 lbs. Cordite ... 6
16£ lbs. Cordite ... 9
31£ lbs. Cordite ... 5
15 lbs. 12 ozs. Cordite 9

9317 "  J  " 11 B.L . 10-inch—
38 lbs. Cordite ... 4
19 lbs* Cordite 6

l 20 lbs. Cordite M.D__ 3

9317 “ L ” IV B .L . 7 -5-inch—
27 lbs. 2 ozs. Cordite

i M.D, ... 8
13 lbs. 9 ozs. Cordite

M.D.............................. 16
B.L. 6-inch—

20 lbs. Cordite ,..i 12
10 lbs. Cordite ... 24

10219 “ N ” I B .L . 9  -2-inch—
10233 51 lbs. S ozs. Cordite 4

25 lbs. 12 ozs. Cordite 8

] —continued.

Bern arks.
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Table No. 14.— Cases, Powder, Rectangular \ N  i — continued.

-s SR 
^  & 
a  5

" 3 6

£!o

$
f l

I
Mark. Cartridges packed.

uJsi

O
a

Remarks,

B.L , 9 ■ 2-inch— contd.
1

12212 60 lbs. Cordite M.D,.,. 4
30 lbs. Cordite M.D.... 8

13858 64 lbs. 4 ozs, Cordite
M.D. ................. 4

32 lbs. 2 ozs. Cordite
M.D. ... ... 8

12761 “ O ” I R.L. 7 -5-inch—
16044 to III 30 lbs. 8 ozs. Cordite “ O,” Mark II  is a weak-

M.D. ... ... 4 ened case. It has more-
16 lbs. 4 ozs. Cordite able nuts, which are

M.D. ... ... 8 loosened when in store.
B .L . 4-inch—

5 lbs. 6 ozs. Cordite
M.D, .. .  ... 32

14716 " I t ” I B .L . 4-inch— Weakened 1—

14912
to III

9 lbs. 16 ozs. Cordite 'Travelling bands
15084 M.D............................... 6 {Mark 1). 

Movable nuts
9 lbs. 5 ozs. 15 drs. .  (Mark II).

Cordite M.D. ... 6
5 lbs. 6 ozs. Cordite

M.D. ................. 7

14763 “ S ” I B .L . 9 -2-inch—
to III 60 lbs. Cordite M.D.... 2

30 lbs. Cordite M.D__ 4
64 lbs. 4  ozs. Cordite

M.D. ................. 2
32 lbs. 2 ozs. Cordite

■ M.D. ................. 4
51 lbs. 8 ozs. Cordite... 2
25 lbs, 12 ozs. Cordite 4

14717 “ T ” I B .L . 6-inch—
14838 and II 28 lbs. 10 ozs. Cordite
15155 M.D............................... 4
15856 32 lbs. 1J ozs. Cordite

M.D. ... ... 4

15086 “ U ” I B.L. 10-inch—
16857 36 lbs. 11 ozs. Cordite

M.D. ... ... 4 H.M. ships "  Swiftsure ”
and “ Triumph.”

“ W ” I B.L. 6-inch—-
27 lbs. 2 ozs, Cordite

!

M.D. ................. 4
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C H A PTER  X I .— P R O JE C T IL E S  FO R  B .L ., B .L .G , Q.F. AND 
Q.F.C. GUNS, AND B .L , AND Q .F. H O W ITZERS.

(A) Gen eral  R emarks ; (B) D riving B ands, &c. ; (C) P owder- 
F illed  Sh ell  ; (D) L yd d ite  and H .E , Sh ell  ; (E) Shot, 
Various ; (F ) P ractice P ro jectiles  ; (G) Markings on
P ro jectiles  ; (H) P acking, T ransport and Storage ; (I)
D rill  Sh ell  ; (J ) B linds and P rematures ; {K ) Stores
used  in  Connection with  Sh ell .

SECTION (A). G EN ER A L REM ARKS ON P R O JE C T IL E S .

Types of projectiles fired ;  Length and weight of projectiles ;  Diameter ; 
Cast or forged -with bands ;  Radius of head ;  Fuze-hole gauges ; 
Capped shell; Projectiles suitable fo r  gun or howitzer;  Heavy 
and light shell ;  Tracers.

P ro jectiles  F ired  from Modern Guns and H owitzers.
Common '
Common Pointed, (C .P .)
Common Pointed with Cap. (C .P .C.)
Armour Piercing . (A .P .)
Armour Piercing with Cap. (A .P .C .) [ Shell.
Lyddite Common
High Explosive. (H .E .)
Shrapnel
Star -■

Of the above the following are becoming obsolete Armour
piercing shot, case shot, and the common shell of cast s te e l; common 
shell of cast iron, for practice onlyt are still made for certain guns 
and howitzers. (See page 234.)

There are certain considerations which govern the weight of 
projectiles.

If two projectiles of different weight be fired, under similar con
ditions, from identical guns, they will, at the muzzle (unless the 
difference in weight be excessive), have equal energies, or approxi
mately so.

The energy of both being the same, it follows that the lighter 
projectile must have the higher velocity, the velocities varying in
versely as the square roots of their weights; but owing to the resistance 
of the air the heavier projectile will part more slowly with its muzzle 
energy than the light one.

Armour Piercing j  
Practice ]
Case
Paper
Proof J

W eight of P r o jectiles .
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The weight is, to a certain extent, limited, by the length, of the 
projectile, and also by the strain admissible on the gnn and mounting.

A t moderate Tanges light projectiles will have flatter trajectories 
than heavy ones ; but at long ranges the reverse is the case.

R atio of W eight to Ca x ib b e .

The approximate relation between weight and calibre can be 
expressed as follows ; where D equals diameter in inches and W  equals 
weight in lbs.:—

D 3
-----  -  W.
2

Example : — B .L ., 9 '2-in ch—
9 '2 3

-  ------- =  389.
2

Actual dead weight, 380 lbs.

Note.-—-With the latest projectiles for Naval Service for B .L . 
13* 5-inch and B .L . 15-inch guns, the ratio of weight to calibre is 
expressed by the formula :—

D 3
------- -  W .
1 ' 7 5

Example B .L ., 13'5-inch—
13 ’5 s
-------=  1,405.
1 ' 7 5

Actual dead weight, 1,400 lbs.

P ro jectiles  Suitable  fob both G u n  and H owitzer of same
Ca l ib r e .

The chamber pressure in a  gun is much greater than th at in a 
howitzer of the same calibre ; e.g., it m ay not be safe to  fire from a 
6-inch gun, a projectile designed for the 6-inch howitzer.

Another consideration which affects the question of a projectile 
suitable for both gun and howitzer is the length of the projectile \ 
a long projectile requires a quicker twist of rifling than a short one 
to  keep it travelling point foremost.

[The fact th at the gun has a higher M.V. than the howitzer does 
not affect the question, as the twist of rifling necessary is the same 
for both high and low velocities. (See Text Book of Gunnery, 1914.)] 

The driving band should be such th at, if the projectile is loaded 
into a howitzer, it will not slip back at bigh angles of elevation. ’

In  spite of the above difficulties, there are Shrapnel Shell suitable 
for both gun and howitzer ; such projectiles are stamped on the base 
f( Gnn or How,” ; this information is also painted on the shoulder.
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H eav y  and L ight P r o jectiles .

Certain guns and howitzers have been issued with “ heavy ” 
and “  light ” projectiles.

They are easily distinguished by the letters “ H ” and “ L  ” stamped 
on the base, and stencilled on the shoulder, after the numeral of the 
shell.

F o r guns and howitzers issued with heavy and light projectiles, 
see Table 15.

Ta ble  N o. 15.

Ordnance Firing Heavy and Light Projectiles.

Calibre.

Weight of 
Projectile.

Remarks.

Heavy. Light.

Lbs. Lbs.
B ,L . 13 -6-inch, Marks I to 1,250

IV.
B .L . 13 -5-inch, Mark V ... 1,400 1,250
B.L . 12-inch, Marks I, I a, — 714

III  to VII.
B .L . 12*inch (wire) Marks 850 — (Naval Service.)

vm to xii.
B.L . 9 *2-inch, I  to X I  ... 380 —

B.L . 9 '2-ineh, IV and VI 
(on H.A. mountings).

— 290 (Lyddite shell and practice shot 
only.)

B .L . 4-inch, I  to VI ... — 25
B .L . 4-inch, VII and V III 31 ---  . (Naval Service.)
6 -inch Howitzer, 30 cwt., I

}  122A
With 1 lb. 12 ozs. Cordite, size 5

6-inch Howitzer,30 cwt,, I* r W ith 1 lb. I5 J  ozs. Cordite, size 6.
0-inch Howitzer,30 cwt,, I* _____ 100 \ With 2 lba. ozs. Cordite, M.D.

4b
6 -inch Howitzer ... ... 50 Tip,,, f  11 -Jf, ozs. Cordite, size 5. 

1 14fk ozs. Cordite, M.D. 4b.
5-inch Howitzer . . .  ... 40 With 14 ozs. 13 drams Cordite, 

size 5.

Capped  Sh ell .

Caps of mild steel have been introduced for armour piercing and 
common pointed shell; they are fixed over and firmly attached to  the 
point of the projectiles in the various ways detailed below.

The latest caps are made hollow, so th at there shall be less metal 
over the point for the shell to penetrate on impact.

Hadjield’s.— Fixed by indenting portions of the lower edge of 
the cap into indents on the shoulder of the shell.

Firth's .— Shallow grooves turned on the shoulder of the shell. 
Similar grooves are formed on the inside of the cap ; the lower portion 
of the cap round the grooves is then soldered to the shell.
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R .L .— Cap held on by two cotter pins— one a t each side— which 
pass through the cap and into grooves formed on eaeh side of the 
shoulder of the shell.

Advantages claimed fo r  capped shell.— The cap with a high striking 
velocity, at normal impact, adds about -̂th to the penetrating power 
against a cemented plate.

No advantage is gained if the S.V. is below 1,800 f.s.
The cap holds the head together and diminishes the sudden violence 

of the blow tending to shatter the extrem e point of the projectile the 
moment it meets the hard face of the plate.

The cap also transfers the blow on impact from the extreme point 
to the shoulder of the shell. There is therefore less tendency for the 
point itself to become broken or crushed to powder.

R a d iu s  o p  H e a d .

The advantages obtained by increasing the radius of head from 2 
to 4 calibres are :—

(1) Increased range and striking velocity.
(2) F la tter trajectory, therefore a large increase in the length

of danger zone, especially a t long ranges.

F u z e -h o l e  G a u g e s .

Projectiles taking nose fuzes :—
Common.
Common lyddite.
H .E . shell.
Shrapnel.
Star.

Projectiles taking base fuzes :—
Common Pointed and C.P.C.
Armour Piercing and A.P.C,
Double.

_ All holes in the nose of shell are threaded right-handed ; all holes 
in the base are threaded left-handed so as to prevent any tendency 
for an adapter, plug, or fuze to unscrew during flight.

G.S, gauge 
(1 inch)

f
(a ) Nose-fuzed Shell.

Common shell.
Common lyddite, 12-pr. and up. 
H .E . shell.
Star shell.
Old type of shrapnel.

r Shrapnel shell for 2 '75-inch, 13, 18 and 60-pr.,
3-inch, Mark V shrapnel for 4 '7-inch, 6-inch,

2-inch gauge -{ and 4'5-inch Howitzer, and all latest Marks of 
Naval shrapnel. 4 ‘ 5-inch practice shell filled 

 ̂ “ Smoke Composition.*^ *g ,

Special gauge.— 3 and 6-pr. lyddite.

1-pr. gauge.— F o r 1, 1| and 2-pr. shell.
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Large, base, fuze gauge

( b )  Base-fuzed Shell.
Common-pointed 

armour-piercing 
6-inch, and up.

and C.P.O. 
and A.P.C.

sliell,
shell,

Medium, base, fuze gauge

Hotchkiss gauge 

Armstrong gauge

Special gauge

f  Common-pointed and armour-piercing 
4  Bhell, 12-pr. to  5-inch. Also double
[_ shell, 2 ‘95-inch Q .F.

. .  Powder-filled shell, 3 and 6-pr. 
f  Some old 4'7-inch shell taking No. 9 
C fuze.
f Common pointed Bhell for 9 '45-inch  

1 howitzer.
Inserting Plugs and Fuzes. .

(a) Projectiles taking nose fuzes .— If to be fired immediately, the 
plug or fuze may be inserted without lubrication, but if not required 
for immediate use the threads of the plug or fuze must be lubricated 
with luting. {See page 114.)

(6} Projectiles taking base fuzes.— The plug or fuze must always 
be coated with thin lnting on the threads, and unthinned luting 
should be placed under the flange, immediately before screwing 
them home into the shell. The luting acts as lubrication, as a water
proofing arrangement, and prevents the powder gas getting into the 
shell.

B ands.
Some projectiles are made larger in diameter a t the shoulder and 

base than a t the centre of the body ; these parts of greater diameter 
are known as the front and rear bands respectively; these names are 
apt to be confused with th at of the driving band. Bands obviate 
a lot of machining, as the central part need not be brought accurately  
to gauge.

Pig. 29,
With Bands. Without Bands.



R a d i u s  o f  H e a d .

The form o£ head for Service projectiles is ogival and, prior to 1909, 
the heads of nearly all projectiles were struck with a radius of 
2 calibres. .

Projectiles are now being manufactured, with the heads struck 
at approximately 4 calibres, and in order to  distinguish projectiles 
of concurrent marks, which differ only in the radius of head, the 
following procedure of nomenclature has been adopted.

The letter “ A ” following the Roman numeral will denote those 
projectiles which have a radius of approximately 4 calibres.

Shell th at may he introduced with a  radius of between 4 and 6 
calibres will have the letter “ B  ” added after the numeral.

T a b l e  No. 16.

Dead weight limits o f Shell,

Nature.
1

Nominal weight. | Dead weight limit

j
Lbs, Lbs. 07.S.

15-inch ...  ... ................ 1,930 i H 1,921 m
! L 1,918 u

13-S-ineh H ... ................ ! 1,400 ! H 1,401 6£
L 1,398 n

1 3 -5-inch L ................. 1,250 H 1,251 4
i L 1,248 12

12-inch ... ... ................ 1 S50 H 850 134
: L 849 2 i

12-inch L  ................. ................  714 H 714 114
1 L 713 H

KMnch ...  ... .................1 500 H 500 8
L 499 8

9 -2-inch H ................. ................  3S0 H 380 6
L 379 10

9 -2-inch L ... ... ................. 290 H 290 44
L 289 1H

7 15-inch ... ... ................  200 H 200 H1I L 199 12|
6-inch ... ... ................. 100 H 100 H

L 99 14t
Lbs. o7.s. drs.

60-pr. ................. ... ...1 60 H 60 0 15
L 59 15 1

5-inch ... ... .................! 50 H 50 0 13
* L 49 15 3

4'5-inch ... ... .................1 35 H 35 0 9
L 34 15 nJ

4'7-inch ... ... ................. 45 H 45 0 11*
L 44 15 4£

4-inch H ... ... .................! 31 H 31 0 8
1 L 30 15 8

4-inch L  .. .  ... ............... .' 25 H 25 0 H
L 24 15 n

18-pr, .. .  ... ................ 1 18£ 1 H 18 8 5
! L 18 7 11

(R 11123) K.
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Table  No. 16.— Dead weight limits of Shell— continued.

Nature. Nominal weight. Dead weight limits.

15'p^i . . .

Lhs.
14

Lbs, oza. drs. 
H 14 0 3£

2 -95-inch ... ... ... ... 12*
L  13 15 12J 
H  12 8 3 i

id-pi, 4+4 .11 Ml

1 12* {
L  12 7 12J 
H 12 8 312-pr. and 14-pr. ... ... . . . L 12 7 132 * 7 5 - i n c h ............................................

10-pr. . . .  . . .  ... ... 10 H  10 0 24

P  r  * 114 » » » 44*- 444 6
L  9 15 13£ 
H 6 0 1£

3 'P I * i  M ■ 144 114 111.

Lbs. oza, drs. 
3 4 13*

L 5 15 14i 

H 3 S 0J

3-pr. with tracer ... ...
i

3 S 04
L  3 4 14| 
H 3 8 l i

2 -95-inch (double) ... 18 2 8
L S 7 15J 
H  18 2 12
D 18 2 4

All projectiles for the same gun (except star) will in future be filled 
to dead weight, i.e., to within a limit of +  0 11 per cent, of the nominal 
weight.

See Table 16 for nominal weights and dead weight limits of 
Service projectiles.

Length of shell,— As the weights of all natures of projectile (except 
star) for a  given gun is the same, the length must vary. The lowest 
admissible length for accurate shooting is found to be 2 calibres.

On the other hand, a very long projectile necessitates a sharper 
twist of riding and therefore a greater strain on the gun.

The length of projectiles does not exceed 4^ calibres, the majority  
being 3* to 4 calibres long.

Diameter.— The diameter of B .L . and Q.F. projectiles across the 
bands, or adoss the body of those which are cast without bands, is 
less than the bare of the gun across the lands, by an amount varying 
from about '05-inch with heavier natures to 0 ’ 008-inch with the 
smallest.

The clearance between the projectile and the bore is known as 
windage.

Paint and marking.— All projectiles, except case shot, are painted.*
Lyddite and H .E . shell are painted yellow ; all others black, or 

slate colour ; the driving band is never painted.
For markings on projectiles, see page 236.

T r a c e r s .

The latest Marks of certain projectiles are now fitted with “ Tracers. ”
There are two types of tracers, namely :—

“ Dag Tracer ,f and “ Night Tracer



Tit H io r pu fja  147, P la te  X V .

T R A C E R , S H E LL,N IG H T ,  I N T E R N A L ,  ( M A R K  l ) / c / O R  SHOT.
SCALE ~ 1

B ra s s  Nut.

S t e e l  Cover P l a t e . 

Friction B a r  

Two S tee l Washers. 

Press B o a rd  Washer.

- Two Lead Washers.

- B ra s s  Cup.

- F r ic t io n  C om position.

-  Ig n it in g  Composition

-  Body.

I l lu m in a t in g
C om posit ion .

9S*Tr MaJby<t Sonc.lith
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Bay tracer.— In a shell with a " D a y  tra c e r ;’ a cavity is formed 
in the base ; this cavity is filled with a black liquid {turpentine and 
aniline dye), which, during flight, escapes through a  small hole m a
steel plug ("  Plug, day tracer, vent ” ). _

This hole is closed by a brass disc sweated in. On firing, the pressure
blows this disc in, so unmasking the hole.

Pig. 30.

Night tracer.— There are two patterns of <£ Night tra c e r/’ namely, 
“ Internal ” and “  E xtern al.”

They are similar in internal construction, and differ only in the  
method of attachm ent to the base of the projectile.

A detailed description of the ** Internal tracer ” is given below. 
(See Plate X V .)

TRA CER, SH ELL , NIGHT, IN TER N A L (MARK I) | C !
OR SHOT.

The Mark I internal tracer consists of the following p a r ts :—  
Body : illuminating, igniting and friction compositions ; friction bar 
with brass cup and nut ; two lead washers ; a washer of press board ; 
two steel washers ; and cover plate.

The body is made of bronze about 2 '2 5  in. lo n g ; the bead is 
enlarged, below which it is screw-threaded for a short distance with a  
left-handed screw-thread to screw into the base of the shell. I t  is 
boTed ont and tapped to a  depth of about 1 '25  in. with a right-

{b 11123) k 2
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handed Bcrew-thread and is partly filled 'with illuminating composi
tion, firmly pressed or stemmed in, so as to grip the interior screw- 
thread.

A conical hole is bored into the top of this for a small charge of 
igniting composition, a small Tecess being left in the centre of the 
latter for the cup of the friction bar.

The friction bar is of hard brass wire, the outer end screw-threaded 
for the securing nut, the inner end flattened and serrated.

The serrated end of the bar fits into a small gup made of annealed 
brass, filled with friction composition. This cup fits into a recess 
in the igniting composition, over which is pressed a thin lead washer.

A small groove is tinned inside the body above this for a thick  
lead washer, which is pressed home and expanded into it.

A small press-board washer dipped in paraffin and resin, and two 
steel washers, are pressed down on top, as shown in the plate.

The outer end of the tracer is closed by a steel cover-plate through 
which the outer end of the friction bar passes. This plate is secured 
by a brass nut.

The cover-plate is pierced a t the side with a small hole, about 
0 ‘05 in., called a “ gas-p ort” ; this hole leads into the recess in the 
head of the tracer.

The first issues of Mark I internal night tracer were fitted with a 
celluloid disc over the cover plate. This disc occasionally masked the 
gas-port and caused blinds ; they have been removed locally.

M arking .— The tracer is marked with manufacturer’s Initials, 
numeral, and date of filling.

Action,— When a projectile fitted with a tracer is fired from a gun, 
the gas from the cordite charge passes through the gas-port in the 
cover-plate and fills the gas chamber with gas under high pressure.

As soon as the projectile leaves the bore of the gun, the pressure 
outside the tracer falls to less than atmosphere pressure. The gas in 
the chamber being unable to escape quick enough through the gas- 
port, blows out the cover-plate, carrying with it the friction baT, firing 
the friction composition in the brass cup and so ignites the illuminating 
composition, which, burning for about 15 seconds, traces the flight 
of the shell.

External tracer.— The external tracer differs from the above in 
not having an enlarged head, and is screw-threaded a t the opposite 
end.

Packing.— Internal tracers are packed ten in a tin cylinder, 
No. 115.

External tracers are packed ten in a tin cylinder, No. 116.

Key No. 33 (Mark I), Night Tracer J C \ .

This is a steel key and is used for inserting and removing night 
tracers, or “ Plugs, base, shell, Nos. 7 and 8 .”

I t  is T-shaped, the lower end of the upright part being fitted 
with projections to  fit into the key holes in the internal night tracer. 

One end of the cross-piece is formed into a  wrench, with teeth
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to fit over and grip the body of the external night tracer, whilst the 
other end is formed like a screwdriver, to fit into the slots in the 
heads of the “ Plugs, base, shell, Nos, 7 and 8 / ’

Fig. 31,

Inserting and removing Internal T racers.

SECTION (B). D RIVIN G  BANDS.

Points governing design ; Description of various types ; Augmenting 
strips ;  Augmenting rings ; Augmenting bands.

Projectiles for B .L ., B .L .C ., Q.F. and Q.F.C, guns, and B .L . and 
Q,E, howitzers, are rotated by means of a band, generally of copper, 
but in a few eases of eupro-nickel, attached to them near the base. 
This band is larger in diameter than the boro of the gun, and conse
quently when the charge is fired the soft metal is compressed into the 
grooves and cut into by the lands, overflows to some extent into 
cannelures or towards the base, and a t the same time receives from  
the grooves a motion of rotation which it imparts to the projectile.

P o in t s  Go v er n in g  D e s ig n .

Material.

The material for a driving band should possess the following 
qualities :—

,  1. I t  should be soft enough readily to take the rifling,
2. I t  should not be so hard as to throw an excessive strain on 

the base of the shell when it takes the rifling.
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3. I t  should have a high melting point,
4. I t  should not be so soft as to strip.
5. I t  should not leave a deposit in the bore.
6. I t  should not cause smoke.

Copper is generally used in the Service, but is not entirely satis
factory. I t  vaporises to some extent, giving rise to a brown smoke, 
and also leaves a deposit in the bore.

Other materials are being experimented with.
The hardness of two samples of the same copper differently 

prepared will vary, and it is found in practice th at the best condition 
of the metal for this purpose is th at in which it is cut into the shape 
of a ring from drawn tubing, which is afterwards annealed and then 
forced into the groove round the circumference of the shell by a power
ful hydraulic ot other press. Electro-deposited copper is also used.

Cupro-nickel {95 parts of copper and 5 parts of nickel) has been 
introduced as the material for driving bands for use with the latest 
6 -inch B .L . guns.

Fig. 32.
UNDERCUT GROOVES FOE DRIVING BANDS, SHOWING DIMENSIONS

OF UNDERCUT.

Position o f Driving Band.

The driving band should be as near the base of the projectile as 
possible, it being generally fonnd th at the more rearward position 
of the band gives the most accurate shooting. In practice, however, 
this is limited by the thickness of metal behind the band which is 
necessary to support the great strain thrown upon the shell when the 
band is forced through the grooves, tending to tear oil the base. In  
fixed ammunition the driving band must be far enough forward to 
allow the projectile to be firmly secured in the case.
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Attachment of Band.

(a) Undercut groove.— The band must be firmly attached to the 
shell so that it cannot be tom  out of its groove when it takes the 
rifling-

Firmness oI attachm ent is secured by undercutting the groove 
in the shell as shown in Fig, 32. _

The band is forced into the groove hy a  powerful press and is 
afterwards turned to shape.

Fig. 33.

OLD METHOD OF ATTACHING- DRIVING BANDS.

UNDERCUT^

RIBS TRIANGULAR W  SECTION.

NEW METHOD OF ATTACHING DRIVING BANDS.

CHISEL CUfS ACROSS RIBS.

(b) Waved ribs.— Originally, a t the bottom of the groove in the 
eh ell, there were a number of raised ribs which were straight, i.e ., 
running circumferentially round the shell; they were cut away at 
intervals to prevent the band slipping. (jSee Fig. 33.)

Since June, 1901, tcaved ribs have been employed instead of the 
above (except in 3 and 6-pr. shell which have straight r ib s }; those 
waved ribs are not cut away, but have chisel cuts across them to  
allow the air in the channels between the ribs to escape when the 
driving band is being pressed on.
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Shape of ike Band.
The first portion of the band should be so shaped as to prevent 

“ over ramming ” of the projectile.
The band should be designed to entirely seal windage.
The rear of the band should be shaped to prevent tl fringing” 

or “ fanning,” that is, the surplus copper is dragged hack by the lands 
of the gun as the projectile passes down the bore and forms a sort of 
fringe behind the band. When the shell leaves the gun this fringe 
is no longer supported, and the pressure of the gas behind it turns 
it up a t various angles to the axis of the projectile, thus forming variable 
resistances and causing irregularity of flight.

D e s c r ip t io n  o p  V a r io u s  T y p e s  o p  D r iv in g  B a n d s .
Plate X V I shows sectional views of the principal driving bands.
The numbers assigned to the bands are for reference in connection 

with the Table of Projectiles.
*

No. 1 .— The Narrow Vavasseur.
This hand was used with the early Marks of projectiles. I t  was 

made of copper ; the front part bevelled off at a slope of 7 degrees to fit 
the cone seating between the bore of the gun and the powder chamber.

The objection to this narrow band of large diameter is excessive 
fringing causing the shell to be unsteady in flight. :

The band used with projectiles for the B .L . 9* 45-inch howitzer 
is very similar to the narrow Vavasseur band.

No. 2 .— Broad Vavasseur.
To overcome tbe above defect the broad Vavasseur band was 

introduced. I t  differs from the narrow band in the exterior diameter 
being reduced, and the width considerably increased, and a number 
of cannelures were cut round the band to receive the surplus metal 
forced back by the lands of the rifling. The front of the band was 
bevelled off a t a slope of 7 degrees, and in the first issues was not 
serrated as shown in the plate.

To prevent projectiles fitted with the broad Vavasseur band from  
being rammed too far home in worn guns, narrow strips of copper, 
termed “ Augmenting Strips f  were introduced to fit into and fill up 
the cannelures in the band.

For description of Augmenting Strips, see page 155.
A special steel chisel was issued for the purpose of preparing the 

cannelures in the band to take the augmenting strip.
B y  means of this chisel and a hammer, V-shaped grooves were 

cut in the bottom  angles of the cannelures as shown by the dotted  
lines, a, a, in the sketch.

Fig. 34.
Scale ].
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No. 3 .— Broad Vavasseur Band. (W ith cannelures undercut for
augmenting strips.)

To prevent the necessity of preparing the cannelures in the broad 
Vavasseur band for augmenting strips locally, No. 3, the broad 
Vavasseurs with undercut cannelures, was introduced for all natures 
except the 30-pr., 5-inch, and 5 ’4-inch howitzer, 4 '7-inch Q.F, 
In this type the bottom angles of the cannelures (except the rear 
bottom  angle of the rear cannelure) are undercut, and have the letter 
“ U ” stamped on the band between the first and second cannelures.

No. 4 .— Broad Vavasseur Band. (With groove in shell undercut.)

This is the same band as No. 3, but the groove in the shell is under
cut (introduced April, 1899). This type of driving band is still being 
fitted to the latest Marks of projectiles for Q .F., 3- and 6-pr., 0-inch 
howitzer (heavy shell), and the Q.F. 4 '5-inch howitzer.

No. 5 .— Broad Vavasseur Band with Gas-check (Original).

Owing to the great erosion of the gun caused by cordite charges, 
this type of band was introduced for all projectiles fired with cordite 
charges from B .L . and B X .C . guns, 6 -inch and up, but not for smaller 
natures. The band differs from the 14 Broad Vavasseur band ” in 
having a second slope formed near the centre of the band, and the 
metal cut away behind, thus forming a lip or gas-check. The apex 
of this lip is considerably higher than the remainder of the band, 
thus more efficiently sealing the boro. In addition the gas pressure 
on the under side of the lip tends to force it outwards against the 
bore of the gun. The band has cannelures of the ordinary type in 
the cylindrical portion in front of the lip ; the slope of the lip is 
serrated to hold the projectile in the chamber. The cannelures are 
not undercut, since augmenting strips are not required with this form  
of band, as the gas-check lip prevents over-ramming in worn guns.

Modifications have been made in this driving band since it was 
first introduced, principally with regard to the extent and depth of 
the serrations on the gas-check lip. These are now made deep and 
sharply pointed in order the better to ensure the projectile remaining 
fast in the chamber and not slipping back.

The original broad Vavasseur band with gas-check is still used 
for banding B X . or Q.F. 6-inch, but with B X . 9 ‘2-inch to 1 3 ‘ 5-inch 
this type of band was found to have the same defect as the narrow 
Vavasseur band, namely, fringing, which greatly affected the shooting 
of the gun. To overcome this defect the shape of the rear portion 
of the band was altered for B X , 9 *2 -inch to 13'5-inch projectiles 
as shown in type No. 6.

No. 6 .— Broad Vavasseur with Gas-check (Modified).
T

In this type of band the size of the “ grave ” (the space behind 
the gas-check slope) is so arranged th at the metal of the lip when 
jammed back by the passage of the band through the gun just fills 
it, and the rear portion is so sloped away th at any tendency to fringe 
is eradicated.
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W ith projectiles for the 10-inch to 15-inch, both the front slope 
and the gas-check slope are serrated ; in the 9 ' 2-inch the front slope 
is not serrated.

Projectiles which originally had the broad Vavasseur band, when 
re-banded with the gas-check band (No. 5), had a (*) added to  their 
numeral ; when re-banded with the gas-check band (No, 6) they 
have two stars (**) added to their numeral.

No. 7.— Cupro-Nickel Band \ N  | ,
The cupro-nickel band is now used with the latest Marks of 6-inch 

R .L . projectiles, N.S. only. (The 29 lb, cordite M.D. charge was 
introduced for use with this driving-band.)

The band is made of an alloy, 95 per cent, of copper and 5 per 
cent, of nickel. I t  has no cannelures, and the metal in rear of the 
second slope is not grooved out to form a gas-check lip. Projectiles 
banded with cupro-nickel are distinguished by having a white band 
£ in. wide painted round the body immediately above the driving- 
band.

No. 8 ,-—Broad Copper Band  {“ H um p  ” ).
Projectiles fired from B .L . 7 "5-inch, Marks I to I I* *  and V guns, 

and the latest Marks of B .L . 9 ’2-inch are now fitted with this new 
type of driving-band. I t  differs principally from the gas-check band 
in having no cannelures, the front slopes are not serrated, the metal 
in rear of the second slope is not grooved out to form a gas-check 
lip, and the rear portion of the band is turned down to the same 
diameter as the base of the shell.

No. 9 .— Broad Copper Band  (Ci Hum p  ” ) (for Practice Shot, 7 "5-inch
and 9 '2 -inch).

This band differs from the above in having the cylindrical portion, 
which is behind the rear slope in No. 8  type of band, placed in front 
of the front slope. This change in design is necessary with cast-iron 
projectiles so as to leave sufficient breadth of metal in rear of the band 
to support the strain when the band takes the rifling.

The diameter of the projectile in the rear of the band is also 
reduced yk of an inch, leaving more space for the jamming back of 
the metal, so as to prevent the base of the projectile from being 
torn off.

No. 10 .— Plain Band .
This type was introduced to supersede the broad Vavassenr band 

for all natures below the 6-inch calibre. I t  is of much larger diameter 
in the centre than the broad Vavasseur band (No. 3), hence it has no 
cannelures to  take augmenting strips. I t  slopes from a short 
cylindrical portion to the front and rear. The front slope is serrated. 
This plain band is still used with the latest maika of projectiles for 
the B .L , 30-pr., 4-ineh11; 60-pr. Q.F. 4 '7-in ch  ahd 6-inch 30 cwt.
howitzer (L),

No. 13.— E.O.C. Band.
This band was introduced with projectiles for the 7 ‘ 5-inch and 

10-inch B .L . guns in H.M.S, “ Swiftsure ” and “  Triumph.” I t  has
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now been adopted for use with projectiles for the B .L . 4-inch, Mark 
VII and V III guns. The band differs from the plain type in having 
a  gas-check.

No. 12.— Special Narrow Band.
No. 12 shows the band at present used with the 2 ■ 75-inch, 10-pr., 12 

and 14-pr. and 15-pr. I t  is a narrow band, having a short steep slope 
in front, and it is also sloped off in rear.

No. 13 .— Old Special Narro w Band fo r  13 and 18-pr. Q.F.
The driving band used with the early Marks of 13 and 18-pr. 

projectiles differs from the special narrow band used with the B .L . 
projectiles in having a very narrow lip formed on the rear of the  
hand. This lip is intended to prevent tbe shell from being inserted 
too far into the cartridge case.

No. 14.— New Special Narrow Band fo r  13 and 18-pr. Q.F. prepared
fo r  attachment of case.

The latest driving band for 13 and 18-pr. projectile is prolonged 
to the rear, and is prepared for the case to be attached to it by coning 
at the mouth.

No. 15.— New Type of Band fo r  3-mcft Q F .
This hand is similar to the narrow Yavasseur band, but the rear 

portion is grooved out for the coning of the mouth of the brass 
cartridge case.

A u g m e n t in g  St r ip s , .

Strips, augmenting, B .L ., M ark I ., are for use with certain pro
jectiles having broad Yavasseur driving bands, and fired under certain  
conditions. (See below.)

Fig. 35.
AUGMENTING STRIP. 

Scale 1.

The strips consist of pure copper, of even section throughout, 
and grooved on one side (as shown in the sketch). The lengths of 
the strips vary with the calibre, and they are marked for the nature 
of the gun with which they aTe intended to be used.

Mode oj Use.
The augmenting strip is placed in the cannelure grooved side down

ward, and hammered round the shell until the two ends meet.
The augmenting strip was originally introduced in the days of
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gunpowder charges for use in worn guns, to correct the ramming 
and to hold the projectile till the charge was well ignited ; it was 
placed in the front cannelure.

A few years after the introduction of augmenting strips, cordite 
charges came into use. Owing to the erosion, caused by cordite, the 
gas-check form of driving-band was introduced for guns 6-inch and 
upwards firing cordite. A number of projectiles for these guns still 
exist, however, which are not fitted with the gas-check band, and 
to  use these up, they may, except as stated below, be fired with cordite 
charges at practice, provided an augmenting strip is used in the rear 
cannelure ; the strip in this case is intended to  act as a gas-check. 
The order on the subject states th at : “ Projectiles for guns 6-inch 
and above, not fitted with gas-check driving-bands, may be fired with 
cordite charges a t practice, provided that an augmenting strip is used 
with the existing broad Vavasseur band, except when firing full 
charges fro m 9 * 2-inch B .L ., Marks I X , X  and X '  guns, in which case 
projectiles with gas-check driving-bands must invariably be used.”

R in g s , A u g m en tin g , B .L . 9 '2 - in c u , 380 l b . P r o je c t il e s .

No. 1, Mark J, for projectiles with No. 6 type of band ~1 See 
No. % » I » .» No. 5 „ „ j  Plate X V I.

These rings are fitted to  all 9 '2-inch  380 lb, projectiles forming 
part of the equipment of guns in approved armaments. The rings 
are made of copper, and are intended to fit into and fill up the groove 
in rear of the gas-check portion of the driving-band, as shown in 
Fig. 31. The rings are split so that they can be increased in diameter 
to slip over the base of the projectile.

Fig. 36.

‘V  Indent.
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Instructions fo r  fitting Augmenting Rings.

1. Remove the grummet from the projectile and place the latter 
on its side with the base slightly ra ised ; for Land Service the pro
jectile should be placed in a block No. 3. {See Fig. 152.)

Should it appear th at the gas-check has been pressed down so 
th at the ring will not fit into its groove, the ring must be removed, 
and the groove rectified with the Tool, rectifying, gas-check, 9 ■2-mchT

2. Spring the ring over the base of the projectile into the groove 
in rear of the gas-check portion of the driving band.

3. W ith a blunt chisel (the edge held parallel to the axis of the 
projectile) and a mallet, strike the lip of the gas-check in 5 places, 
so as to turn a small portion of the metal over, thus securing the 
augmenting ring firmly. Care must be taken to damage the gas- 
check portion of the band as little as possible.

The position of the five “ indents ” or 11 turnovers,” and the order 
in which thev are to be made are as follows :—

First.— Diametrically opposite to the split.
Second and third.— On each side, midway between tbe first turn

over and the split.
Fourth and fifth.— Close on each side of the split.

4. Replace the grummet on the projectile and, where single ring 
grummets are used, lace them together in three places, equidistant 
from each other, with spun yarn threaded through the grummet.

Projectiles fitted with augmenting rings should not be fired at 
practice from guns bearing on crowded waterways, or over houses, &c.

R ings, A ugm enting , B .L . 1 3 '5 - incii P r o je c t il e s , Ma rk  I 1 N i .

These are similar to the “ Rings, augmenting, No, 1,” for B ,L . 
9'2-in ch  projectiles.

They are for use with the broad Vavasseur with gas-check (modified) 
driving bands.

They are supplied in accordance with arrangements made by the 
Admiralty, and are fitted in the same way as those for the 9 12 -inch 
projectiles.

A u g m e n t in g  B a n d s .

Bands, augmenting, B .L . 1 3 '5-inch projectiles are made of copper, 
and will be used only in guns so much worn th at there is a tendency 
for the projectile to slip back after loading. They are never to be 
used in a new or comparatively new gun, and when necessary they  
can easily be removed from any projectile to  which they have been 
fitted. A special steel tappet ring is supplied for fixing these 
augmenting hands in position.

The hand is placed over the point of the projectile and tapped 
home with the tappet ring until the augmenting band is in the position 
shown below.
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Tig. 37.
BANDS,  AUGMENTING, B.L , 1 3 ’5-INCH PKO JECTILES ] N  | .

See § 15425,, “ Band, augmenting, B.L. I3*o-inck projectiles. (Mark I.)”
Scale full size,

i

Copper Band in position on 
gascheck driving band.

Steel Band in position on 
old pattern driving 
bend without gascheek.

SECTION C. P O W D E R -FIL L E D  SH ELL.
Points governing design and description of Comm on Sh ell;  Common- 

Pointed and C.P.C. S h ell;  Armour -Piercing and A .P .C . Shell ;  
Shrapnel and Star.

Common Sh e l l .
The type of shell knot™ as “ Common ” has a hole in the nose 

for a faze, and a very large cavity, which is completely filled with 
an explosive.

If this explosive is lyddite the shell is known as “ Common 
lyddite,” if Trotyl or C ,K  it is known us H .E . shell, but if the 
explosive is gunpowder, the shell is known as “ Common shell.”
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[Exceptions,— There are some projectiles which, although known 
as common shell, have no hole in the nose, and consequently take 
a base fuze ; their points are blunted, e.g., the double common 
shell for Q .F. 2 ‘95-inch.]

“ Common shell ” (be., common shell with gunpowder bursters) 
are used mainly for practice ; they are almost obsolete for war, though 
at one time they were universal.

Considerations governing design.— A common shell is not designed 
for penetration of armour, but is intended to do damage by the 
force of its burst, by flying fragments, and by setting fixe to  
m aterial; it is designed to hold as large a bursting charge as possible, 
but must be strong enough to stand tjie shock of discharge without 
deformation, and the shock of impact without breaking up ; the walls 
are consequently made as thin, as possible, consistent with the 
necessary strength.

They have been made of cast iron, cast steel, and forged steel 
but forged shell have the disadvantage of breaking up into only a 
small number of fragments with a powder bursting charge ; the 
stronger the material, the thinner the avails can be made, and hence 
the larger the bursting charge. This varies from 5 per cent, to 16 per 
cent, of the weight of the filled projectile.

Use—
(a) F o r active service,— Common shell will still be met with in 

some coast batteries ; as to active service in the field, 
broadly speaking, common shell are not used in our 
service; the Q.F. 2 ‘95-inch, however, fires a common 
shell (also the B ,L . 10-pr. shell special for India).

(i) F o r practice.— Common shell of cast iron are fired from 
siege guns and howitzers, and from field howitzers, and 
heavy field guns, e.g., B .L . 60-pr, and Q .F. 4 '7-inch  
travelling ; they are not fired from light field guns.

General construction.— They are about 3 ‘ 5 calibres long, with 
ogival heads struck with a radius of two diameters ; the nose is fitted, 
with a gunmetal bush threaded internally to take the fuze or ping, 
to the (t.S. gauge.

The interior of the shell is lacquered, varnished, or velvrilled so as 
to give a smooth surface.

From  the 9 '2-in ch  upwards they have a hole bored in the side 
opposite the centre of gravity, and threaded to  take an eye-bolt for 
lifting purposes.

Common shell 6-inch and upwards are of cast steel in the later 
patterns ; below 6-inch the latest patterns are of forged steel for 
service, and of cast iron for practice.

Bursting Charges of Common Shell 4^-inch and up.

The bursting charge for 4-inch shell and upwards is enclosed in 
a hag made of dowlas (a material made from flax) as a precaution 
against the premature explosion of the charge from the shock of
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discharge and friction against the walls of the shell* The portion 
of the bag nearest the fuze is made of shalloon, which is more permeable 
to a flash than dowlas,

Primers.—-Several 7-dram primers are placed next the fuze ; they  
consist of small bags of shalloon filled with fine grain powder*

Bursting Charges of Common Shell below i-inch.

The bursting charges of common shell below the t-ineh. are not 
enclosed in a bag, and so 7-dram primers are not used ; the lacquer 
is sufficient precaution against prematures from friction.

Powder.— The bursting charge of a common shell usually consists 
of P  mixture (a mixture of shell P . and shell R G . powders).

Cast-iron common shell for practice are filled with shell L,G, 
powder.

Closing the Bases of Common Shell.

Cast-iron common shell below 6-inch have solid bases as a rule ; 
cast-iron common shell 6-in eh and above have a hole in the base 
closed by a gun metal screw-plug ; a recess left over the latter is 
sealed by a lead disc hammered in ; in some cases a lead ring seals 
the junction between plug and shell, in place of the lead disc {e.g., 
6-inch B .L . Howitzer, Mark H I).

Cast-steel common up to  5-inch have solid bases.
Cast-steel common above 5-inch have their bases closed in one of 

the following ways :—
(a) A solid gunmetal ping ; the joint between plug and body 

sealed by a lead ring.
(£>) A large base plug screwing into an adapter ; the joint 

between adapter and shell is closed by a lead ring ; the 
joint between plug and adapter by luting (formerly a 
lead ring was used under the flange of the base plug 
instead of the luting). ■

(c) The large base plug only, without adapter.
(d) Some 6-inch take a plug and lead disc similar to the, cast-

iron common shell.
Forged-steel common were almost invariably made with solid 

bases.
Lead discs.— As mentioned above, discs, base plug, are employed 

with B .L . cast-iron common shell, 6 -inch and upwards, and 6-inch 
cast steel, Marks IV  and V, to seal the joint when the base plug is 
screwed in.

They are made of lead, slightly concave, and have a square 
projection which fits into the hole in the base plug* When 
hammered flat they fit tightly into the slightly undercut recess in 
the base of the shell.
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Pig. 38.
DISC, BASE PLUG. 

Pall size.

C o m m o n - P o i n t e d  S h e l l .

Considerations governing design.— See Common Shell; the point 
is not, as a rule, especially designed to  penetrate armour ; the main 
consideration is th at such shell should contain a large bursting 
ch arg e ; a pointed shell, however, has an advantage over an ordinary 
common shell in the attack of shipping, and it is for such purposes 
th at they have been made ; common-pointed shell are not used in 
the field, with the exception of B .L . 9 145-inch howitzer, which 
fires a common-pointed shell. 5

Material.— They are made of cast steel, with the exception of the- 
Q.F. 3 and 6-pr., which are made of forged steel.

Cast-iron common-pointed shell, filled with salt cake for practice, 
only, have been made.

They are obsolete for future manufacture.
General construction.— C o m m o n - p o i n t e d  shell are about 3 ‘ 5  calibres 

long, ogival heads struck with a radius of 2 calibres, the walls being 
about ^ the diameter in thickness. '

7 '5-inch and up were cast with bands, and 9 '2-inch and up have 
a hole at the C.G. for the li Bolt, eye, lifting.”

They are velvrilled internally (earlier shell lacquered).
With the exception of the Q .R  12-pr. they are fitted with a dowlas 

burster bag, the neck of which is primed with a  number of 7-dram_ 
primers.

They are filled with “ P  m ixture,” with the following exceptions :—-
12-pr. to  6-inch may be filled with “ Shell, Q .F. and shell F .G .,”  

instead of “ P  m ixture.”
4-inch heavy Mark II  is filled with Blank L.G.

Closing the Bases o f Common-pointed Shell.

( Medium base fuze (No. 12).
12-pr. to  5-inch . .   ̂ or

LPlug, base, shell, No. 2.
f Large base fuze (No. 11).

6-inch . .  . .   ̂ or
l  Plug, base, shell, No. L

{  Large base fuze (No. 11)„ 
or

Plug, base, shell, No. 1,(b  1 1 1 2 3 ) L
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Exceptions—

12-pr. Mark 1 shell is closed by Plug, base, shell, No. 3 or Hotchkiss 
base fuze.

4 ' 7-inch (Marks I, II  and III  Shell) 4  B y  Armat*°*g  base
L plug or fuze.

9 ‘45-inch B .L . Howitzer ( B y sVeciai Plu£
[ or fuze.

Early marks of shell 9 '2-inch and up were fitted with a gunmetal 
adapter instead of a steel bush : the joint between adapter and shell 
was closed by a lead ring.

Colour.
All common-pointed shell are painted black, with the exception 

of those suitable for the Q.F. 12-pr. of 12 and 8 jwts. guns only | N | , 
which are painted lead colour to distinguish them from, shell suitable 
for any 12-pr. or 14-pr. gun. For markings on the shell see page 236.

Description of Common-Pointed Shell fo r B .L . 9'2-inch.
(Plate X V I II.)

Shell, B .L . common-pointed, 9'2-inch, M ark V I \ N  j 1The
shell is made of cast steel 3 '8  calibres long ; the head struck with a 
radius of 2 calibres. It is cast with bands and eye-bolt, lifting hole. 
I t  is rotated by means of a “ Broad Vavasseur driving band with 
gascheck ” (No. 6 type), pressed into an undercut groove with waved 
ribs, near the base.

This band is now fitted with an augmenting ring. The interior 
of the shell is coated with velvrill, and is fitted with a dowlas burster 
bag filled with “ P  m ixture.”

The neck of the bag is made of shalloon and is choked with twine ; 
a number of 7-dram primers (generally six) are inserted on top o f the 
choke, so as to be close to the base fuze.

The hole in the base of the shell is closed by a steel bush screwed 
in and riveted up ; this steel bush takes the Plug, base shell, No. 1, 
or Fuze, percussion, base, large, No. 11.

The shell is painted black, with a white ring denoting steel and 
a red ring denoting filled.

For markings, see page 236.

Description o f Common-Pointed Shell fo r  Q.F. 12-pr.
(Plate X I X . )

Shell, Q.F. common-pointed, 12-pr., 12 and 8 cwt. , M ark V I \ C \ , 
— The shell is made of cast steel, 4 calibres iong ; the head struck 
with a 2 -calibre radius.

I t  is rotated by means of the “ Special Narrow ” type of driving 
band (No. 12) pressed into an undercut groove with waved ribs.

Internally the shell is velvrilled, but has no burster bag ; it is filled 
with “ P  m ixture,” or with “ Shell, Q .F.” and “ Shell, F.Gh”

No 7 -dram primers are used.
The hole in the base is closed by Plug, base, shell, No. 2, or Fuse, 

percussion, base, medium, No. 12.
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The shell is painted black for Land Service and lead colour for 
Naval Service*

The shell, Q .F,, common-pointed, 12-pr. of 18 cwt., Mark I | N j , 
and the shell Q .F., common-pointed, 12- and 14-pr., Mark II  | C f , 
are stronger in design than the above and may be fired from any 12- 
or 14-pr, gun*

They are painted black for both Land and Naval Service.

9 '4 5-inch Howitzer Shell.
The bursting charge is composed of a number of compressed pellets 

of ammonium powder. Each pellet has a central hole in which is 
placed a primer of F.Gr, powder in a muslin bag. The pellets are 
wrapped in thin paper and tinfoil. Two of these pellets are then 
placed together and enclosed in a calico bag and pushed into the shell.

Capped Common-Pointed Shell. (C .P .C .).
(Plate X X .)

Capped common-pointed shell have been introduced for B .L . 6 -inch 
and up for Naval Service only.

This type of shell has excellent penetrating powers against armour, 
and, at the same time, carries a large bursting charge it may be 
classified as a “ Semi-armour-piercing projectile.”

M ain features of the C.P.G. shell.— (o) The points are specially 
hardened for the attack of armour.

(£>) Owing to the above hardening, spontaneous cracks are possible, 
to avoid danger of the bursting charge being fired from this cause, 
a copper container is placed in the shell before the bag and bursting 
charge.

(c) The provision of the container necessitates a removable base to  
the shell.

(d) Though designed to attack armour, the bursting charge is 
much larger than in the case of armour-piercing shell.

fc) They are of either cast or forged steel, and have neither bands 
nor hole for hoisting purposes.

They take the Fuze, percussion, base, latge, bronze, No. 15.

L 9(b 11123)



Table No. 17. Shell, B .L .„ B.L.C ., Q.F. or Q.F.C. Common-Pointed and Common-Pointed with Cap,

Para, in Mark Ser
List oi , Nature of Gun. of vice,

Changes. \ Shell,

7726 1 12-pr., 8 and 12 cwts......................... I c
8106 Do. II c
9957 ' Do. III c

10301 Do. IV c
11234 Do. V c
12033 : Do. VI c

12596 , 12-pr. of 18 cwts................................. I
1

N
13103 *■. 12 and 14-pr. ................14554J II c

8142
1

4-inch B.L., Q.F., or Q.F.C. Light 
1 (except B.L. Marks VII to VIII* 

and Q.F, Marks IV and V guns)

I c

9957 Do. do. II N
11193 Do. do. III N
15071 1

Do. do.16445 IV N

14461
15071

j 4-inch, B.L., Marks VII to VIII* 
guns and Q.F, Mark IV gun

I N

Diameter.
Type
No.
of

Band.

Length
in

Inches.

Approxi-
i
1 Bands 

or
! Body.
i

mate
weight

Driving empty, lbs. 
Band.

Weight
filled.

4 12*55.
1

2-97 3-085 104 121
4 12*0 2-97 3-085 10 ; 121
4 1 2 0 2-97 3-085 10 124

10 12 0 2-97 3-095 10 124
10 1 2 0 2-97 3-095 10 124
12 12-0 2*97 3-095 10 124

12 12*15 2-98 3*095 10 12J

12 11-84 2*98 3-095 10 124

3 13*48 3*96 4*11 21* 25

4 13*48 3-96 4*11 21* 25
10 13*48 3*96 4-1 211 25

10 13-48 3-96 4-1 211 25

11
16*42 3-97 4-23 27i ; 31

.Remarks.

=£
91



16445 4-inch, B.L., Marks VII to VIII* II | N | 11
16454 1

|
guns and Q.F. Mark IV gun, 
also for Q.F. Mark V gun

8104 4 ‘7-inch Q.F. ............................ IV C 3

9957 Do. ............... VI N 4

104121 
11234/ Do, ............................ VII N 4

12036 Do, VIII N 7

8142 6-inch Q.F, gun ............................ I C 4
9212 Do. ............................ II C 5
9957 Do. ................ III c 5

10412 Bo. ............................ IV N 5

11234 6-inch B.L., Marks VII and VIII, V N 5
-or Q.P. guna

12267 6-inch B.L., Marks VII, VIII, X I, VI N 7
X I*. or Q.F. guns

14977 6-inch B.L., Marks VII, X I, X I*, V IU N 7
or Q.F. guns

0-inoh B.L., Marks VII, and X I to .VIIlAQ N 8
X II guns

12387 7 ■ 5-inch, except Marks III and IV I N 6
1* N 6

14518 Do. do. n N 6

14574\ 
14874 /

Do. do. IH a ; N 8

12855 7 * 5-inch, Marks III and IV I X 11II N 11

15-63 3-97 4-23 27 ^ 31

17-36 4-7 4-819 39* 45

17-36 4-7 4 819 39* 45

17-36 4-7 4-819 39* 45

17-36 4-7 4-819 39* 45

22-5 5-96 6*115 88 100
22-78 5-97 6*33 88 100
22-78 5-97 6-33 88 100
22-53 5-97 6-33 88* 100

22-53 5-97 6-33 88* 100

22-53 ; 5 '97 6-33 88* 100

23-5 5-97 ! 6-33 881 100

23-5 5-97 6-33 90 100

27-88 7*465 7-99 181* 200
27-88 7*465 7 99 181* 200
27-88 7-465 7-99 181* 200

28*9 7-465 7-99 . 181*

28-45 7-465 7-88 ! 181
27-88 7-465 7-88 181*

200

200
200

j Filled Blank, L.G.

With, cap and copper 
container.

Bo,

165



Table  No, 17.—Shell, B .L ., B .L C ., Q.F. or Q.F.C. Common-Pointed and Common-Pointed with Cap— continued.

Para, in
List of 

Changes
Nature of Gun.

9963 9-2 inch ... ..............

t04l2 1 
10508 | Do. ..........................

H234 Do. ..........................

14703 Do. ..........................

13088 9 -45-inch Howitzer

81051 
9957 j 10-inch, Mark I to IV*

9963 Do.
9963 Do.

11399 Do.

12855 10-inch, Marks VI and VII

-  . . .  -  . """
Diameter.

Type Approsi-
Mark Sor- No. Length mate Weight

of vice. of in Bands weight filled.
Shell Band. Inches. ■or Driving jempty, lbs.

■
Body. Band.

IV N 6 3 5 1 9-165 y -7i 3474 380

V N 6 35-4 9-165 9-71 3474 380

VI N 6 35-4 9-165 9-71 347‘ 380

VII N 8 35-4 9-165 9-71 347| 380

I L I 28-31 9-425 9-59 227 280
II L 1 28-31 9-425 9-59 233 280

I G 4 37-85 9-95 10-145 460£ 500
II C 4 37-85 9 -95 10-145 460j 500

III € * 37-85 9-95 10-145 460£ 500
IV € 6 38-32 9-965 1061 4604 500
V C 6 38-32 9-965 10-61 4601 500

I N 11 38-0 9*965 10-52 4604 500
II N 11 38-32 9-965 10-52 460J

!
500

Remarks.

■om



9963 12-inch, Mark I to VII ............... I l l l N 4
10177 Bo. ............... IV 1 X 5
11234 1 
12119 / Do. ............... V N 5

9963 I2-im:h. Mark VIII to X II III X 4
9963 Do. do. IV X 4

10187 Do. do. V X 5
11234 Do. do. VI X 6
14178 66 VIIa

*
6

SI 05 1 
16410 / 13 r5-inch (Light) ............................ I N 3

9957 Do. II X 4
9963 Do. ............................ 111 X f)

10252 Do. .............. . IV X 6
11234 Do. .............. . V X 6
16661 Do. ............................ VA X G

16660 13-5-inch (Hoavy) ... ............... I A X 6

15-inch ............................ rA X 6
Do, ................ i i a X 6

42-93 11-965 12-71 634* 714
42-93 11-965 12-71 634£ 714

42-93 11-965 12-71 6341 714

48 -01 11-966 12-51 766’- 850V
48-01 11*965 J2-51 764V 850"
48-01 11*965 12-76 764^ 850
48-1 11 - 965 12-76 764 j 850
49-2 11-965 12-76 7361 850 Cap and copper con

tainer.

50-34 13-45 13-65 1,163 1,250

50*34 13*45 13*05 1,163 1,250
50-96 13*465 14-26 1,163 1,250
50-96 13-465 14*26 1,163 1,250
50-96 13-405 14-26 1,163 1,250 Waved rihs.
60 13-465 14-26 1,129 1,250 Cap and copper con

tainer.
65 13-465 14-26 1,280 1,400 Do.

67 14-9G5 15*76 1,770 1 1,920 Do.
67 14■965 15*76 1,787!

1
: 1,920! Do.
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ARM OUR-PIERCIN G SH ELL,

In th.ese shells, the desirability of having a large bursting charge 
has to  give way to the necessity for great strength in the shell ,; hence 
the comparatively small bursting charges used.

The material ia either cast or forged steel.
The points are made extremely hard, while the bodies are softer, 

so as to give greater tenacity and enable the shells to hold together 
when they strike hard-faced armour.

There is great thickness of metal in the head, and the walls are 
thicker than in other shell; cases have been known of the walls of 
the shell resisting the burster, and the fuze being blown out.

* No holes for lifting eye-bolts are provided in A.P, projectiles, 
because of their weakening effect.

They are shorter than common-pointed shell; the exact length, 
however, is left to the contractor.

Spontaneous splits.-—The beads of A .P. shell are liable to split 
spontaneously from the strains set up during the hardening processes ; 
should such a split extend to the cavity in a filled shell, the sudden 
fracture might cause the explosion of the bursting charge ; for this 
Teason A.P. shell (and also capped common-pointed) are stored for 
three months before filling to  allow latent cracks to develop.

Burster bags.— Armour-piercing shell are now varnished internally 
and fitted with burster bags of a closely-woven material called 
“ Lasting cloth.’1

A large number of old A .P. shell will still be met with in the Service ; 
they are lacquered internally and have dowlas burster bags.

Lasting cloth, being closer in texture than dowlas, prevents the 
powder bursting charge, if dusty, working through the bag, therefore 
there is less chance of the bursting charge being fired should the 
head of the shell split spontaneously.

Bursting charges.— All modern A .P. shell are fitted with Blank 
L.G. new, or Blank L.G. converted pow der; L.G., R .L .G ., R .L .G .3 
.and R .L .G .4 powders may also be used.

Old A.P. shell with dowlas burster bags are filled with “ P  m ixture.”
A.P. shell (powder filled) are not fitted with containers, owing to  

their comparatively small bursting charges.
Closing the bases.^ A ll A .P. shell, 7 '5-inch and up, manufactured 

since 1899 have the hole in the base closed by means of a steel bush, 
screwed in and riveted over ; this bush takes the Plug, base, shell, 
No. 1, or the Large base fuae.

With 6-inch shell the use of this steel bush is optional; the base 
of the shell itself may be threaded to take the plug or fuze.

Old A.P. shell manufactured prior to 1899, had the hole in the base 
closed with a gun-metal bush and lead ring instead of a steel bush.

Paint.— The shell arc painted black and have two white rings 
round the head denoting A.P. shell ; when filled, a red ring is stencilled 
between the two white rings.

For markings, see page 237.
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A rmour-P iercing  Sh ell  with  Cap (A.P.C, Sh ell). (P owder F il l e d ,)

Capped A .P. shell are similar to uncapped A .P. shell, but are 
stronger in design, having thicker walls and more metal in the head, 
hence smaller bursting charges.

The 9 '2-in ch  A.P. shell takes an 18 lb. bursting charge.
The 9 '2-inch A.P.C. shell takes a 7| lb. bursting charge.
They are made of cast or forged steel, and m ay be fitted with any 

approved design of cap.
They are varnished internally, fitted with lasting cloth burster 

bags, and are filled with L.G, powder.
For future manufacture all A.P.C. shell will have the base fitted 

with au adapter large enough to admit the use of a  container if 
necessary.

A.P.C. shell, when filled with powder, are not fitted with containers.
A.P.C. shell, when filled with lyddite, are always fitted with 

aluminium containers. (See page 209.)
Fuzes used.— All capped armour-piercing shell filled powder take 

the No. 15 base fuze.
Uncapped armour-piercing shell 6-inch and up, take the No. 11 

base fuze, but the No. 15 base fuze can also be used for shell with
out cap, for Naval Service.

Sh el l , B .L . Armour-P iercing , w ith  Ca p , 9 ’ 2-inoh, Mark V.

The shell is made of either cast or forged steel about 3 calibres 
in length ; the head is struck at a radius of 2 calibres, hardened for 
the attack of armour, and fitted with a mild steel cap.

The interior is varnished and takes a bursting charge of L.Gr, 
powder contained in a lasting cloth burster bag ; the choke of the 
burster bag is primed with a number of 7-dram primers.

The base of the shell is closed with a steel bush screwed in and 
riveted over ; this bush is bored out and threaded to take the Plug, 
base, shell, No. 1, or the Large base percussion fuze, No. ID.

The shell is rotated by a “ Hump ” pattern driving band pressed 
into an undercut groove with waved ribs neaT the base.

The Mark IV differs from the above in having a broad Vavasseur 
driving band with gas-check.

Note.— For A.P. shell filled with lyddite, see page 209.



Table No. 18.— Shell, B.h. or Q.F., Armmr-Pieroing, and A.P. with Cap,
1

Diameter.

Bara. in
Type Approxi-

Mark Her- No. Length mate Weight
List of Nature of Cun. of vice. of in Bands weight filled. Kemarks.

Changes Shell. Band. Inches, or Driving empty, 3bs.
Body. Band,

7379 \ 
5960 / 4-7-inch Q.F. Ill L 3 14-3 4*694 4-808

i i i

_
il

i 1

45 Armstrong fuze, No. 9.

8460 Do. ............................ IV L 3 14-53 4-7 4-819 41 Is 45 Base medium fuze, No,
12.

9529 6-inch B.L, or Q,F. ............... I N 5 19-24 5*97 6-33 934 100
10027 Do. ............... TI O 5 19-24 5*97 6-33 92 100
11234 Do. ............... 1—

1 
1—

1 
1—

1

C 5 19-24 5*97 6-33 92 100
11267 6-inch B.L. ... IV N 7 19-24 5-97 6-33 92 100
12807 Do.................................................... V C 7 (Loft to 5-97 6-33 92 100 Capped.

16552 Do....................................................

Con
tractor)

VT N 7 Do. 5*97 6-33 95J 100 Do.
Do. ......................................... VII L 5 17 -29 5-97 6-33 94 100

12387 7'5-inoh except Marks ITT to TV* 1 0 7 Do. 7-465 7-99 193^ 200 Do.
gum

12925 Do. do. I* C 8 Do, 7*465 7-99 1931 200 Do.
14518 Do, do. II C 8 Do, 7*465 7-99 193| 200 Do.

III A N 8 28-9 7-465 7-99 1931 200 Do.
10532 Do, do. III N 8 28-9 7-465 7-99 193-A 200 Do.
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12855 7 -5-inch Marks III to IV* guns ...
■

I N 1 11

12855 Do. do. 11 N 11
16552 Do. do. III N 11

10307 9 -2-inch I C 5
10508 Do.................................................... II C 5
10508 /  
11234 '1

Do.................................................... III c 8
Do.................................................... IV c 6
Do.................................................... V c 8

L6552 Do.................................................... <
 

1—1 N 8
14705 Do.................................................... v u c 8
16253 Do.................................................... <5 3—

1 l—1 L 8

16552 Do.................................................... VII 0 6

10508 1 
11234 \

f I } 610-inch, except TU to IV guns ... I u  }
C

11390 J ;
1112855 10-inch, Mark VI and VII 11 N

11234 12-inch, Marks I to VII ............... II C 6
12119 Do. do, III ' C 6
10307 12-inch, Marks VIII to X II I N 6
11234 Do. do. II N 6
12821 Do. do. 111 N 6
16552 Do. do. IV N 6

(Left to !
Con

tractor)

7*465 ! 7-88 188|

Do. 7-465 7*88 193? i
Do. 7-465 7*88 193-V 1

Do. 9-165 9-71 359£
Do. 9-165 9-71 3591
Do. 9-165 9-71 359 5-
Do. 9-165 9-71 3501
Do. 9 ■ 165 9-71 3594
Do. 9'165 9-71 369|
Do. 9-165 9-71 36 of
Do. 9 165 9-71 365

Do. 9-165 9-71 3G9£ |

Do. 9-965 19-61 472£

Do. 9-965 10*52 475i

Do. ; 11-965 12-66

1

! 0761
Do. : 11-965 12-66 1 676J
Do. 11-965 12-76 805
Do. : l L -965 ; 12-76 805
Do. 1J -965 12*76 805
Do. 11-965 12-76 805

Do,

i Do. 
I Do,

I Do,
| Do.

Do. 
j Do.

Capped with aluminium 
, container (No. 16 
j Fuze), 
j Capped.

! Do.

Do.
| Do.

200

200
220

380
380
380
380
380
380
380
380

380

500

500

714
714
850
850
850
850



Table 18, — Shell, B.L. or Q.F. Armour-Piercing, and A,P. with Gap— continued.

Diameter.
Type Approii-

Para, in Mark Ser- No, Length mate Weight
List of Nature of Gun, of * vice. of in Bands weight filled. Remarks.
Changes Shell. Band. Inches. or Driving empty, lbs.

Body. Band.

145281 
14874 / 12-inch, Marks VIII to X II—contd. IVa N 6 49-2 11-955 12-76 806 850 Capped.

14528) 
14874  ̂
16658 J

Do. do. Va N 6 49-2 11-965 12-76 806 850 Do.

16059 Do, do. VIA N 6 49-2 11-965 12-76 806 Capped with aluminium
container (No. 16 
Fuze),

10307 13■5-inch (L ig h t) ............................ I N 6 (Left to 
Con

tractor)

13-465 14-0 1,186 1,250

11234 Do. ............................ II N 6 Do. 13-465 14-0 1,185 1,250
16661 Do. ............................ Ha N 6 60 13-465 14-26 1,224 1,266* Do.

16660 13'5-inch (H eavy).............. . Ia N 6 65 13-405 14-26 1,350 1,400 Do.

15-inch .........................................• Ia N 6 07 14-905 15-76 1,8561 1,920 Do.
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SH K A PN EL SH ELL.

General remarks,— Shrapnel ahell are designed to hold as many 
bullets as possible. '

With Field shrapnel the bnllets are the only useful part, the weight 
of the rest of the shell is reduced to a minimum consistent with the 
necessary strength to prevent it setting up in the bore or breaking 
up during flight.

In the Q.F. 18-pr. shrapnel the bullets form 48 per cent, of the 
total weight.

Bursting charge.— The body of shrapnel is not intended to break 
up when the bursting charge is fired.

The bursting charge is usually of F.Gr. powder contained in a tin 
cup ; it is intended to blow off the head and drive out the bullets, 
which are carried forward with the remaining velocity of the shell.

Certain shrapnel are now fitted with a compressed pellet of powder 
instead of loose F.G . ; this tends to give the bullets additional 
velocity.

Shrapnel have the bursting charge in the base, exeept the 4-inch 
(light) Marks IV, V and VI, which have the burster in the head.

T in  cup.— This, though known as a tin cup, is made of tinned 
sheet iron, and is consequently liable to rust. Its object is to prevent 
prematures which might occur from friction.

Once a tin cup has got rusty it defeats its own object.
The cup as a  rule is coned at the top to facilitate emptying.
Head.— Most shrapnel have the head made in a piece separate 

from the body ; this separate head is filled up with a block of wood 
and is lightly secured to  the body by a row of rivetB, and a row of 
twisting pins, the head being slotted so th at the twisting pins offer no 
resistance to the head being blown off.

A band of solder round the outside of the shell a t  the junction of 
the head and body covers the rivets and twisting pins.

The B .L . 7 5-inch, Mark III , Q .F. 4 ‘ 7-inch, Mark V and B .L . 
2 ‘ 95-inch, Mark II  shrapnel have the head lightly screwed on to the  
body instead of being attached by rivets and twisting pins.

Some small modern shrapnel have no separate head, e.g., Q .F.
13- and 18-pr., 2 '75-inch, 3-inch and 12-pr., Mark IX .

Socket.— All shrapnel have in the head a socket for the fuze to  
screw into ; this socket is secured to the head by screwing in, or by  
solder, or both.

All modem shrapnel have a 2-inch fuze-hole gauge ; earlier types 
have the G.S. gauge (1-inch).

Sine of bullets.— The bullets are made as small as possible so as to  
get the maximum number into the shell, but the bullets must be 
effective. I t  is considered th at, for a Field shrapnel bullet to be- 
effective against person el it should have a striking energy of at least 
60 ft.-lb.

The striking eneTgv of the bullet depends on its weight and striking; 
velocity ; the higher the striking velocity, the lighter it may be. 
I t  is found th at for light Field guns, bullets 41 to the lb., and heavy  
Field guns and howitzers, bullets 35 to the lb., satisfy requirements.
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Some old shell, however, have bullets as heavy as 14 to the lb.
Material of bullets. -A  shrapnel bullet should be made of the 

heaviest available metal, as a heavy bullet keeps up its velocity 
better than a light one. Lead, however, is too soft, therefore a lead 
alloy is used called “ M ixed metal,” i . e 7 parts lead and 1 part 
antimony. Earlier Marks of shrapnel, 7 ‘5-inch to 13'5-ineh, had 
bullets made of cast iron called “  Sand shot.”

The shell B .L ., shrapnel, 12-inch (heavy), Mark I | N \ , has 
12-oz. steel balls.

In the latest Naval shrapnel, 6-inch to 15-inch, mixed metal bullets 
27 to the lb. are now used.

For particulars re size of bullets, &c., see Table 19,
Angle of opening,— When the shell bursts, the bullets fly forward 

in a “ cone of dispersion ” due to the combined effect of the spin of 
the shell and the forward velocity ; the angle of opening is the angle 
between the lines of flight of the outer bullets. I t  is varied in different 
shell to suit tactical requirements by various means ; e . g in the 
B .L , 10-pr. shell the bullets are in a perforated tin cage to  decrease 
the angle. In the Q.F. 18-pr. shell, the central tube is filled with 
pellets of powder to ensure a larger angle of opening.

Effect of range on the angle of opening.— The longer the range, 
the larger becomes this angle, for the forward velocity of the shell 
falls off, but its spin does not decrease much.

Shoulder and protecting disc.— To protect the bursting charge 
from the Bet-hack of the bullets, a steel or wrought-iron disc is placed 
over the tin cup. This disc rests on a shoulder inside the shell near 
the base. In shrapnel which have a compressed burster a bronze 
disc is used ; it rests on the top of the screwed base.

Brown paper lining.— The bodies of those shell which have a 
separate head are lined with brown paper ; the brown paper lining 
prevents the resin adhering to the walls of the shell, and thus less 
resistance is offered to the bursting charge blowing out the bullets.

Bullets in resin,— Melted resin is poured into the shell between 
the bullets ; when it sets it prevents them moving about during 
flight. '

Central tube.— A central tube conveys the flash from the fuze to 
the bursting charge ; the bottom of the tube screws into the disc 
and the top is as a rule merely a mechanical fit with the bottom of 
the fuze socket ; but with light shrapnel, having 2 -inch gauge, the top 
of the tube is soldered to the fuze-hole bush to prevent resin "working 
up into the recess for the fuze.

In most shell this central tube is empty, but in sofne small modern 
shrapnel it is fitted with perforated pellets of powder.

Primer, h apnel shell.— In all shrapnel having the Gr.S. fuze-hole 
gauge (with the exception of the 4 ‘7-inch, Mark IV  shrapnel) a metal 
primer is screwed into the bottom of the fuze-socket or into the top 
of the central tube to convey the flash from the fuze down the tube 
to the burster ; it also prevents the loose powder of the burster working 
up into the fuze-hole socket.

For description of Primer, shrapnel shell, see page 252,
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A primer is never used in shrapnel shell which have the fuze-hole 
of the 2-inch gauge,, because fuzes of the 2-inch gauge have a nrnch 
larger magazine, and give a  more powerful flash than fuzes of the
G.S. gauge.

Means of preventing powder getting into the threads of the fuze-hole.—- 
Tn shell having a 2 -inch fuze-hole, in some cases a shalloon disc is 
shellaced into the fuze-socket to prevent the powder working up ; 
in the latest heavy Bbrapnel for N.S. a  “ W ad fuze-hole, 2-inch ” is 
used instead of the shalloon disc.

The Q.F. 4 '7-inch, Mark IV, shrapnel, has no primer ; a “ Wad, 
fuze-hole, G .8." is used ; it fits into a recess in the bottom of the fuze 
socket.

Paint.—
Shrapnel shell are painted black, except :— ■

(а) those for the B .L . or B .L.C . 15-pr., which are lead-colour
to distinguish them from the B .L . 12-pr. shrapnel,

(б) the Mark II  and III  shrapnel for Q .F. 13- and 18-pr.. which
are lead-colour to distinguish them from the Mark I 
shrapnel.

(c) 12-pr. shrapnel, suitable for Q.F. 12-pr., of 8 and 12 cwt. 
guns only (Naval Service).

All shiapnel have the nose painted red in addition to the red ring 
denoting filled. (See page 236.}

Action of Shrapnel.
The flash from the fuze passes down through the central tube, 

firing the primer, or perforated powder pellets in the shell which 
have them, and ignites the bursting charge of the shell, the explosion 
of which blows ofi the head (or where there is no separate head, blows 
out the socket and fuze) and so liberates the bullets.

Types of Shrapnel Shell. Description of.
The various shrapnel shell are here divided into types, illustrated 

in Plates X X I I I  to X X X .
In addition there are some of exceptional construction.

T Y P E  SHOWN ON P L A T E  X X I I I .
The shrapnel shell for the B .L . 10-pr., B .L . or Q.F. 12-pr., B .L ., 

B.L.C ., or Q.F. 15-pr., Marks I to VI, and the B .L . 30-pr., are alike 
in construction. The main feature of this type is a perforated tin 
cylinder to contain the bullets, intended to decrease the angle of 
opening.

Plate X X I I I  illustrates the shrapnel shell for the B .L ., B .L .C ., or 
Q.F, 15-pr., a short description of which is given below.

Sh el l , B .L ., B .L.C ., or Q.F. Shrapnel, 15-pr . (Mark VI) [ L  j .

The body is made of forged steel. The bursting charge is contained 
in a tin cup, above whieh rests a steel disc, into which the metal tube 
screws. This tube is in two parts screwed together, the upper part
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enlarged, and threaded internally for the primer, and externally for 
a ztietal nut. The shell is lined with brown paper and fitted with a  
perforated tin cylinder which rests upon the steel disc. This cylinder 
is filled with mixed metal bullets ; on top of the bullets is placed a  
flanged tin ring, and the top of the cylinder, which is fringed, is bent 
over and soldered to this ring. The space between the bullets is filled 
in with molten resin.

A short gunmetal socket screws into the head and is further 
secured by solder. This socket is threaded inside to the G.S. taper 
and pitch, and a flange formed on the inside at the bottom fits round 
the top of the central tube, to which it is secured by a  locking nut 
screwed on the top of the tube, and prevented from working loose 
by four centre punch stabs.

The head is attached by means of brass screws and steel twisting 
pins, which are covered with solder. The twisting pins are in the 
top row and fasten the tin cylinder to the head.

T Y P E  SHOWN ON P L A T E X X IV .

The shrapnel shell for the Q.F. 13- and I8-pr., and the Mark 
V II shrapnel for the B .L ., B.L.C. or Q.F. 15-pr., are similar in con
struction, differing only in dimensions and type of driving band.

The main features are r They have no separate head nor shrapnel 
primer ; they have the 2-inch fuze-hole, and the central pipe is filled 
up with perforated powder pellets for the purpose of increasing the  
angle of opening.

Sh el l , Q .F., Shrapnel, 13-pr ,, Mark I I I  | L  J .

The body of the shell is of forged steel, oil-hardened, but the front 
portion is subsequently annealed, and is thereby enabled to open, 
out slightly when the burster acts so as to allow the bullets to escape.

Its length is about 2 ’ 6 calibres ; the walls near the base are  
thickened, forming a shoulder on which rests a  steel disc ; below the  
disc is placed a tin cup for the bursting charge, A hole is bored 
through the centre of this disc, and screwed into it is the lower end 
of a  brass central pipe, which passes through the disc and projects 
into the mouth of the tin cup. The shell contains about 236 mixed 
metal bullets (7 parts lead, 1 part of antimony), 41 to  the lb., th e  
spaces between the bullets being filled up with resin. The front end 
of the shell is closed by a flanged gunmetal bush, or “ Fuze socket, 
screwed in. The fuze socket is screw-threaded in the interior to  
the 2-inch gauge to take the T. and P ., No. 80  fuze, a hole being 
bored through the bottom of the socket for the top of the central 
pipe. To prevent the resin working up into the fuze socket the top  
of the central pipe is soldered to the latter.

The shell is rotated by means of a copper driving band pressed 
into an undercut groove with waved ribs near the base. The driving 
band is of the special narrow type (No. 14. Plate X V I).

A projecting rim and a coning groove are formed on the band for  
the mouth of the cartridge case.
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The bursting charge is 1 J  oz. of F.Gr. powder which fills the tin 
cup, and the central pipe is filled with six perforated powder pellets , 
the bottom ends of the two lower powder pellets are covered with 
discs of muslin, and a disc of shalloon shellaced in the bottom  of 
the fuze-hole socket prevents the F.G . powder working out of the 
tin cup.

The Plug, fuze-hole, 2-inch, No. 1, is used.

T Y P E  SHOWN ON P L A T E  X X V .

This is a new type of shrapnel ; its main features are ‘
1. I t  has no separate head.
2. I t  has a separate base which screws on.
3. I t  has the 2-inch fuze-hole gauge.
4. The bursting charge is in the form of compressed pellets of

gunpowder.
5. I t  has no primer, the central tube being filled with powder

pellets.
The B .L . 2 '75-inch, and the Q.F. 12- and 14-pr., Mark I X  

shrapnel are manufactured to  the above design.
The shrapnel shell for the B .L . 4-inch (heavy), is similar, but has 

a separate head attached to the body by rivets and twisting pins.

S h e l l ,  B .L . S h r a p n e l , 2 ■ 7 5 - i n c h , M a r k  I j L  | .

The body and base are of forged steel ; two holes are formed in ' 
the base to take the key -when screwing it home, and a small steel 
screw passing through the wall of the shell prevents the base from  
unscrewing. The tin cup fits into the front of the base ; it is in two 
parts, and contains two fiat powder pellets, with a central perforation 
in each ; the central hole in the pellets is fitted with a  small powder 
pellet, also perforated.

On the top of the pellets rests a tin disc with central hole and disc 
of paper shellaced to the under side.

On top of the tin cup, and resting on the base, is a bronze disc 
into which the central tube screws.

A small hole in the centre of the disc allows the flash to pass from  
the tube to the bursting eharge, A disc of paper is shellaced to the 
underside of the disc.

Over the bronze disc is placed a  flanged tin collar, intended to 
prevent the resin from working through into the base.

The shell is not lined with blown paper ; it contains about 253 
mixed metal bullets, 41 to the lb.

The fuze-socket is threaded to  the 2 -inch fuze-hole gauge and is 
soldered to  the top of the central tube ; it is fitted with a steel set
screw for securing the fuze in position.

The central tube contains eight perforated powder pellets ; a 
disc of shalloon shellaced to the bottom of the fuze socket retains 
the powder pellets in position.

(b 11123) M
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T Y P E  SHOWN ON P L A T E  X X Y I . ,

This is a new type of shrapnel fitted with tracers, intended for 
the attack of aircraft.

T Y P E  OF SH R A PN EL SHOWN ON P L A T E X X V IL

The shrapnel shell for the B .L . 60-pr., the Q.F. 4 ’o-inch howitzer, 
the Marks X I , X I a , X I I I , X I I I a and X V aq shell for the B .L . 6-inch 
gnn, the Mark X Y I  shell for the B .L . or Q.F. 6-ineh gnn and howitzer, 
and the 6-inch howitzer (light) shrapnel are generally similar in con
struction.

They have the 2-inch fuze-hole gauge ; the central tube has no 
primer, nor perforated pow'der pellets.

The 6-inch howitzer shrapnel has a wood block surrounding the 
central tube. (See Fig. 39.)

Sh e l l , B .L . Shrapnel, 60-p r ., Mark I | L | .

The body is made of forged steel and has a recess in the base to  
contain a  bursting charge of ozs. of F.G , powder contained in a tin 
cup.

The bursting charge is covered with a steel disc resting on a 
shoulder in the interior of the shell, A hole is bored through the centre 
of this disc and screwed into it is the lcovcr end of a brass central 
tube.

The shell is lined with brown paper and contains about 990 mixed 
metal bullets (35 to 37 to the lb.), the space between the bullets being 
filled up with molten resin.

The head is of steel and contains a wood block, below winch is 
placed a felt wad ; it is attached to  the body by means of screws 
and twisting pins covered with solder.

The metal fuze-socket is screwed and soldered to the head ; it is 
threaded to  the 2-inch fuze-hole gauge and has a steel fixing screw 
for securing the No. 83 fuze, or the adapter 2-inch, when a No. 62 
fuze is used.

Sh el l , B .L . Shrapnel, 6-inch H owitzer (L ight), Mark I [ L  \ .

The 6-inch howitzer shrapnel differs from the above in dimensions, 
and in having a wood block surrounding the central tube so as to  
reduce the weight but not the length of the shell.

First issue of Shrapnel Shell fo r  Q.F. 4 ' 5-inch Howitzer.

The shrapnel shell that were first issued for the Q.F. 4 ’ 5-inch 
howitzer (§ 15434), differed from that shown on Plate X X V II  as 
follows :—

The tin cup has no lid ; the steel disc covering the bursting charge 
is tinned, and has soldered to its underside the flanged top of tlie tin 
cnp as shown in Fig. 40.
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Fig. 30,

SHELL, B,L. SHRAPNEL, 6-INOH HOWITZER (LIGHT), MARK I | L | .
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Fig. 40.
SHELL, (J.E. SHRAPNEL, 4'0-IN CfT HOWITZER, MARK I.,

OL1) TYPE.

Scale h

T Y P E  OF SH R A PN EL SHOWN ON P L A T E X X V III .

This class of shrapnel is generally known as the “ Composite socket 
type.”

The shrapnel shell. Marks I to III , for the Q.F. 4-inch, Mark VI 
to V III for the B .L . 4-inch ; Marks I II  and IV for the B .L , 5-inch 
gun ; and Marks IV  to I X  and Mark X I I  shrapnel, for the B .L . or 
Q.F. 6 -inch gun and howitzoT are of this typo.

Plate X X V III  illustrates the Mark I X  shrapnel shell for the B .L . 
or Q.F. 6-inch gun and howitzer.
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Sh e l l , B .L . a n d  Q .F . Sh r a p n e l , 6 - in c h  G u n  a n d  H o w it z e r ,

M a r k ; I X  | C | .

The body of the shell is of cast steel ; the bursting charge is con
tained in a tin cup ; the disc is of steel, but the central tube is of 
brass with a comparatively narrow orifice ; the bullets are of mixed 
metal (viz., 4 parts lead to 1 part antimony), and the socket Is of 
different pattern from th at for the heavier shell. The top of the brass 
tube is tapped to take the metal primer, and to the exterior is attached  
by solder a small tin socket which fits over a gunmetal socket attached  
to the interior of the head of the shell. The head has a wood and 
the body a paper lining, and a felt ’washer covers the bnlleta and 
prevents the resin from working into the socket, where it might cause 
a blind, as rcell as allow the bullets to get loose.

Sh r a p n e l  o f  E x c e p t io n a l  C o n s t r u c t io n .

Latest marks of 5 -inch gun shrapnel,— The latest marks of shrapnel 
for the B .L . 5-inch gun (he,, Marks V and VI) are different from  
the type shown above in th at they are not fitted with the composite 
socket ; the fuze socket is longer and the lower part fits inside the  
top of the central tube ; the socket is screwed to take the shrapnel 
primer.

M ark I V  Shrapnel for Q .F., 4*7-inch.

The Mark IV shrapnel shell for the Q.F. 4 '7-in ch  is similar in 
design to the latest marks of shrapnel for the B .L . 5-inch above 
referred to, but has no shrapnel primer ; a wad fuze-hole is nsed to  
prevent the powder working out into the thread of the fuze-hole, 
(See Fig. 41 on p, 182.)
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Fig. 41.

s h e l l , Q.i'. s h r a p n e l , 4 ,7 - i n c h , .m a r k  i v .
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S h e l l , Q.F. S h r a p n e l , 4 ' 7 - i n c h , M a r k  V | L | .

Mark V shrapnel for Q .F. 4 ‘7-inch.— The Mark V shrapnel 
differs from the Mark IV, in having the head screwed oil instead of 
being attached by screws and twisting pins ; the gun metal fuze-hole 
bush is threaded to the 2 -inch gauge. I t  contains 712 mixed metal 
bullets (35 to the lb.).

The first issue of the Mark V shrapnel had the steel disc covering 
the bursting charge tinned, and had soldered to it the tin cup, as 
shown on Fig. 40.

S h e l l , B.L. S h r a p n e l , 7 ' 5 - i n c h , M a r k  IIIa | N j .

This is a new type of shrapnel. The head is screwed on and secured 
by four steel screws, and is weakened by six saw-cuts, each 04 inch 
wide, filled in with solder. The fuze-hole bush fits over the top of 
the central tube and is threaded internally to the 2 -inch gauge.

There is no wood lining to the h ead ; the bullets come right up to 
the bottom of the fuze-hole hush. The shell contains 407 2-oz. sand 
shot.

Fig. 42.

SHELL, B.L. SHRAPNEL, 7  0 -INCH, MARK IIIA I N
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Fig. 43.

SHELL, B.L., Q.F. OB Q F,C. SHKAFNEL, 4-INCH, FORGED STEEL, MARK V.
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S h e l l , E . L .  o r  Q.F. S h r a p n e l , 4 - i n c h  ( H e a v y ) ,  M a r k  II I N 1 .

This shell has a compressed pellet burster and is similar in design 
to  type shown cm Plate X X V , but differs in having a separate head, 
with wood lining and felt washer, attached to the body by rivets 
and twisting pins.

I t  contains about 500 mixed metal bullets (55 to  the lb.}.

The central tube contains 9 perforated powder pellets.

The Mark I shell differs from the Mark II  in having a slightly 
longer head, which is weakened by four saw-cuts.

S h r a p n e l  S h e l l  w i t h  B u r s t i n g  C h a r g e  i n  t h e  H e a d .

The Shell, B .L . shrapnel, 4-inch, Marks IV, V and VI, are made 
of forged steel, and have the bursting charge contained in the head.

This shell has a body of forged steel tubing, head and body in one 
piece, and malleable cast iron or mild steel base. A flanged gun- 
metal bush screws into the nose, and is tapped to the G.9. pitch and 
taper, being made long enough to take the short T. and P. fuze over 
the G.S. wad. A tin cup is placed inside the head to  contain the 
bursting charge, the neck of the tin cup fitting over the lower portion 
of the bush, and the space between the projecting portion of the 
latter and the tin cup is filled by a wood block. A felt disc is placed 
next the tin cup, then a wTought-iron one, which presses on top of 
the bullets and prevents the resin from working up. The body is 
lined with brown paper, and the bullets inserted from the base, molten 
resin being afterwards run in amongst them. The base is then lightly 
attached by six steel shearing pins and two steel keys, the latter fitting 
into undercut slots in the body and base. They prevent the base 
being twisted off, but do not oppose any resistance to a direct blow 
from the front.

Action.— The explosion of the bursting charge slightly checks the 
velocity of the bullets, and acting through them blows off the base 
of the shell. The body then slides over them like a  glove, the bullets 
continuing their course with a velocity slightly reduced.

m  3(b 11123)
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T Y P E  OF S H EA P N EL SHOWN ON P L A T E X X X .

Plate X X X  illustrates the new type of heavy shrapnel introduced 
for B .L ., 7 '5-inch to 15-incb, for Naval Service.

They differ from the old type of heavy shrapnel in the following 
particulars :■—

(1) The fuze-socket is threaded to the 2-inch gauge.
(2) No shrapnel primer is used.
(3) A "W a d , fuze-hole, 2-inch,” is used to prevent the powder

working up into the threads of the fuze-hole.
(4) Latest marks are now filled with mixed metal bullets,

27 to the lb. ; the earlier marks were filled with sand 
shot ; the B .L . 12-inch, Mark I n shrapnel, had 12-oz. 
steel balls.

(5) The 12-inch, 13 ’ 5-inch and 15-inch shell have "stepped
walls,” to give greater capacity for bullets.

For particulars of number and size of bullets, weight of burster 
and other details of all Service shrapnel, see Table 19 overleaf.
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T Y P E  OF SH R A PN EL SHOWN ON P L A T E X X I X .

Plate X X I X  illustrates the old type of heavy shrapnel introduced 
for B .L . guns, 7 '5-inch to 1 8 ’ 5-inch,

The main features are :—
(1) They are made of cast steel.
(2) The central tube is of iron, instead of brass or gunmetal,

and is of larger diameter,
(3) The fuze socket is lengthened so as to extend into the top

of the central pipe, the upper part threaded to G.S. 
gauge, the lower part threaded to take the primer,

(4) Sand shot (cast iron) are used instead of mixed metal
bullets— 2-oz. sand shot in the 7 '5-inch and 9'2-inch, 
and 4-oz. in the 10-inch, 12-inch and 13'5-inch.

Sh el l , B .L . Sh eapnel , 9 ‘2-inch, Mark V III | L J .

The shell is made of cast steel about 3 '5  calibres in length ; the 
walls near the base are thickened, so as to  form a shoulder, on which 
rests a steel diaphragm, beneath which is the powder chamber.

The bursting charge is contained in a tin cup, which is coned at  
the top to facilitate unloading, and the neck of whieh fits on to the 
bottom of the wrought-iron pipe. The use of this cup is to guard 
against possible prematures from the roughness of the interior of the 
shell, and to prevent loss of powder. The bottom of the pipe has 
asbestos wrapped round it and is covered with Pettm an cement in 
older to make a tight joint with the tin cup and so prevent resin 
working in among the powder. The diaphragm, which rests upon 
the shoulder of the powder chamber, is of steel, and into it is screwed 
a piece of 1-inch gas pipe, smoothed and lacquered inside. The 
interior of the shell is lined with brown paper, and contains 638 2-oz. 
sand s h o t; the interstices are filled up with melted resin and covered 
with a felt washer*

The head is of steel, fitted with a wood block, and is attached to 
the body by a row of rivets and a  row of twisting pins covered with 
solder.

The head is fitted with a metal fuze-socket; the upper part of this 
socket is screw-threaded to the "  G.S. gauge,’* the lower part threaded 
to receive the “ Primer, shrapnel, shell.”

There is no attachm ent between the gunmetal socket and the 
wrought-iron tube ; but the end of the latter is slightly recessed to  
receive the socket, which is carefully turned to fit It.

The shell is rotated by means of the 11 Hump ” pattern of driving 
band which is pressed into an undercut groove near the base



Table No. 19,

Para, in 
List of Nature of Gun.

Mark
of

Ser
vice.

Type
No.
of

Changes Shell. Band.

11021

111401

10-pr. B .L .............................

D o. ................

I L

-

12

11090 f J1 L 12

1.6298 2*75-inch R L ................... . 1 L 12

10898 2-95-ineh Q.F. ... I L 3
4:11792 D o ................................ IT L

3-inch Q.F............................. I L 15

D o. ................. II N 15
D o. ................. III

8233 12-pr., 12, 8, and 6 cu t .... II C 4
8502 Do. 111 c 4
9957 Do. IV 0 4

10301 D o. V 0 10
11235 12-pr. Q.F. only VI N 10
11235 12-pr, B .L ., G cwt. VII L 12
12033 12-pr. Q.F. only VIII N 12
14476 12 anti 14-pr. IX N 12

M ,  B .L ., B .L.C ., Q.F. or Q.F.C. Shrapnel

Diameter. 1

Length
- —  .

Num ber and W eight W eight Faze
in ! Band Nature of empty. filled. ! Hole,inches. , or Driving Bullets. f

j Remarks.

B ody, Band.

— , Lbs. Lbs. Gauge.

7-915 ■ 2 -73 2 -855 163 (48 per lb.) ^ll;' 10 G.S. Tin cylinder.

7-915 2*73 2-855 D o. ® Ui 10 G.S. D o.

9-65 2 -73 2-845 253 (41 per lb.) n n I2 i 2-ineh Pellet burster.

8-78 2-941 3-017 175 (41 por lb.) m - 121 G.S.9*075 2-941 3*017 203 (41 per lb.) i n 12j G.S.

8-92 2-99 3-095 79 (41 per Jb.) ' n , l 121 2-inch D ay and night

8-3G 2-99 3*095 83 (41 per lb.)
tracer.

8-349 ! 2-98 3-085 156 (35 per lb.)
8*349 2-98 3-09 Do.
8-349 : 2-98 3*09 Do.
8 *349 2-98 3-095 Do.
8-349 2-98 3-095 182 (41 per lb.)
8-349 ' 2-98 3-095 Do.
8-349 j 2-98 3-095 Do.
8-12 | 2*98 3-095 227 (41 per Jb.}

11 f11 12 J G.S. Tin cylinder.
1 11 U| 11 1 ii m G.S. D o.

u  11 lJ 11i 12| G.S. D o.
1 1 ,; 121 G.S. D o.
nvti 12J G.S. D o.
tiVh m G.S. D o.
11,1 m G.S.
U3 12 J 2-inch Pellet burster

i

U-l
r/3&



12775 13-pr. Q.F........................... I L 13 8-0

13497 Do. 11 L 13 7-988

Do. ............... 111 L 14 7-988

8502 15-pr. B.L. ............... III L 9-075

9957 Do. IV L 4 9-075
10301 ’ 1
12835 ; 15-pr. B.L., B.L.C. or /  V L 10 9-075
11235 Q.F. 1 VI L 12 9-075
12835,

Do. do. VII L 12 8-94

12774 18-pr, Q.F. ............... I L 13 9-88

13497 Do. 13 9-86

Do. ............... III L 14 9-Sfl

5515 4.inch B.L Q.F., or V C 4 10-3
Q.F.C. Light (except
for B.L., Marks Vll to
V H P, and Q.F., Marks
IV and V)

9957 Do. do. VI C 4 10*3
10543 Do. do. VII C 4 10*64
141615
11527 - Do. do. VIII c 10 10-64
11103J

2-99 

2-99 

2-99

2-9*

2-98

2-98
2 -  98

2*98

3 - 29

3-29 

3-29 

3'97

3*97
3-97

3-97

3 09 236 (41 per lb.) m

3 09 234 (41 per lb.) 11$

3-09 Do. 11*

3*09 192 (35 per Jb.)

3*09 Do. 13 Hi

3 *095 
3-095

Do.
230 (41 per lb.)

I3f,-:
l3-i“i

3-095 2G4 (41 per lb.) I3 Li

3-39 364 (41 per lb.) 17f

3-39 375 (41 per lb.) 17*

3-39 Do. 17*

4-115 230 (224 per lb.)
.

24$

4-115
4-115

Do.
169 (224 per lb.)

24.il
24

4-105 270 (35 per lb.) 24

121 2-inch Head struck 1$ 
calibres.

121 2-inch Head struck 2 
calibres.

12* 2-inch No cannelure.

u G.S. Tin cylinder.

14 G.S. Do.

14 G.S. Do,
14 G.S. Do.

14 2-inch Pellets in central 
tube.

184 2-inch Head struck 14 
calibres.

184 2-inch Head struck 2 
calibres.

184 2-inch No cannelure.

25 G.S. Head burster.

25 G.S. Do.
25 G.S.

i
Base burster.!

25 G.S. Do.



Table No. 19.— Shell, B.L., B.L.C., Q.F. or Q.F.C. Shrapnel— continued.

Para, in 
List of 

Changes
Nature of Gun.

|

Mark
of

Shell.

14161 4-inch B.L.,or Q.F, Heavy I
15071 (for B.L., Marks VII
16445 and VIII*, and Q.F., 

Mark IV)
16456 Do. do.

(Alsofor Q.F., M ark?)
II

30-pr. B.L............................ 11
Do. ............... III
Do. ............... IV

9957 4*7-inch Q.F....................... II
10546 Do. III
12037 Do, ............... IV
15487 Do. ............... V

15434 4 '5-inch Howitzer, Q.F,,.. I

Diameter.

Ser- Typo Length
vice. : No. in Band

i

! of 
Band

Inches. or
Body.

Driving
Band.

! * 11 11-85 3-97 4*23

i

N 11 11-85 3-97 4-23

S I 4 12-45 3*97 4-115
S I 4 12-45 3-97 4-115
S I 4 12-55 3*97 4-115

c 4 13-0 4-7 4*809
c 4 13-6 4-7 4*814
c 10 12*96 4-7 4-814
L 10 12*7 4-7 4*815

L 3 11-03 4*48 4-62

Number and Weight: Weight Euze
Nature of empty. filled. Hole. :

Bulletsi

Lbs. Lbs. Gauge.

498 (35 per lb.) 3<U 31 2-inch

500 (35 per lb.) 29f 31 2-inch

313 (27 per lb.) 29 30 G.S.
Do. 29 30 G,S.
Do. 29 30 G.S.

242 (14 per lb.) 43U 45 G.S.
205 (14 per lb.) 4 3 4  

43 a 
42 U

45 G.S.
580 (35 per lb.) 45 G.S,
712 (35 per lb.) 45 2-inch

492 (35 per lb.) 33U 35 2-inch

Remarks.

Pellet burster. 
(Saw-cute in 
head, pellets in 
tube.)

Pellet burster, 
(Pellets in tube.)

Tin cylinder.
Do.
Do.

No primer. 
Pellets in central 

tube.

Total weight in- 
eludes fuze.
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5-inch B.L. Howitzer ‘ H ” V L 4 13 1 4*97
12070 Do, do, VII L 10 1315 4*97

5-4-inch Howitzer II S I 4 13-6 5*36
Do. III S I 4 ! 13-6

'
5-36

13169 60-pr..................................... I L 10
i

15-28
,
1

4*97

5021 6-inch B.L, or Q.F, Gun 
and Howitzer

IV C 4 ' IS-925 5*96

6465 Do, do. V c 4 18*925 5*96
9272 Do, do. VI 0 5 18*925 5*97
9957 Do, do. VII c 5 18*925 5*97

10097 Do. do. VIII c 5 ; 18*582 5*97
11234
12267

Do, do. IX c 5 j 18*582 5*97

15030 6-inoh B.L., Marks VIT to 
VIII and XI to XT*

N 7 1 18*582
1

5*97

Do. do. X I N 7 ; 18*15 5*97
Do. do. X I a N 7 1 19-21 5*97

6-inch B.L, or Q.F. Gun 
and Howitzer

X II 5 ! 18*58 5*97

6-inch B.L., Marks VII to 
VIII and X I to XI*

X III X !—t 19*21 5-97

Do. do. X IIIa N 7 19*21 6*97
6-inch B.L. or Q.F. Gun 

and HowitzeT
XIV L 5 17*59 5*97

6-inch B.L., Marks VII 
and X I to X II

XVaq N n
i 18*16 5*97

5*115 623 (35 per lb.) m  ; 50 G.S, Gun or howitzer.
5*115 625 (35 per lb.} GO G.S, 1

5*51 397 (16 per lb.) 58-f'iy 60 G.S.
5-51 Do. °Sft , 60 G.S.

5*125 990 ( 35 per lb.)
i

m 60 2-inch No primer.

6-115 536 (14 per lb.) 98 ft 100| G.S.

6*115 518 (14 per lb.) 98 ft 1001 G.S.
6*33 Do. 98 f t 100^ GS.
6*33 Do. 98 f t 100J G.S,
6*33 453 (14 per lb.) 98 ft 1004 G.S,
fi-33 Do. 98 ft 1004 G.S, |

6-33 Do. 98ft 1004 G.S. ,

6-33 445 (14 per lb,) 1 97]* 100 2-inch ;
6*33 441 (14 per lb.) 97 {* 100 2-inch
6*33 444 (14 per 1b.) 98 100 G.S.

6*33 441 (14 per lb.) 100 2-inch :
| |

6-33 j 439 (14 per lb.) \ 97]* 100 2-inch |
6-33 ; 1,317 (35 per lb.) 98-ft 100 2-inch 1

1 i
6*33  ̂ 874 (27 per 3b.) , 98 f t 100 2-inch

1



Ta ble  No. 19.— Shell, B .L ,, B .L .C ., Q.F . or Q .F.C ., Shrapnel— continued.

■ Diameter. 1
Type,

Para; in, Mark Ser- Mo, Length Number and Weight Weight 
empty, idled,

Fuze
List of Nature of Gun, of vice. of in Band Nature of Hole. Hem arks.

Changes Shell. Band Inches. or Driving Bullets.
Body. Band.

Lbs. Lbs. Gauge.

3089 0-inch Howitzer (Light)... I L 10 19-62 5-97 6-12 905 (27 per lb.) »7\t; 100 2-inch A wood block
■ round central 

tube.

123871 
14083 rr

7 -5-inch B.L,, except) 
Marks III to IV* / I N 7 25-465 7-465 7-99 368 (2-oz. shot) 197|! 200 G.S.

14(584 Do. do. II N 8 2 5 1 2 7*465 7-99 Do. 197,';V 200 2-inch
.15340 Bo. do. HlA N 8 25-34 7-465 7-99 407 (2-oz. shot) 197-fly 200 2-inch
15083 7-5-inch, B.L., Marks 111 I N 11 25-12 7-465 7-88 368 (2-oz. sand 197 fly 200 2-inch

to IV* shot)

8695 9-2-inch B.L....................... V L 4 32-7 9-15 9-7 638 (2-oz. shot) 377 380 G.S.
9957 Do. VI L 4 32-7 9-15 9-7 l)o. 377 380 G.S.

1J1234 Do. ............... VII L 6 32-97 9-165 9-7 Do. 377 380 G.S.
Do. ............... VIII L (3 32-97 9-165 9-7 Do. m i 380 G.S.

14840 Do. IX N 8 32-97 9 1 6 5 9-7 630 (2-oz. shot) 376± 380 2-inch

9271 10-inch. B.L. u L . 36-59 9-965 10-4 466 (4-oz, shot) 497 ii{ 500 G.S.
11234 Do. ............... III L 0 36-59 9-965 10*4 Do. 497 500 G.S.

06
1



5011 12-inch B.L, {Light) ... HI L 4 42-0 11-95
0401 Do. IV L 4 4fl-5 11-97
8640 Do. V L 6 40-83 11 -965

12110 Do. VI L 6 40-83 11-965

14877 12-inch. B.L. (Heavy) ... I N 0 44-12 11-965

14878 Do. IA K 0 45-15 11-965
H a

* 6
42-28 11-965

5349 \ 13-5-inch B.L. (Light) ... r N 4 49-0 13-45
5620 J 

11234 Do. i i N 0 49-0 13-45
Do. H a JST 6 47-88 13-46

13-5-inch B.L. (Heavy)... 1a K 0 52-13 13-46

15-inch B.L. Ia N 6 50-92 14-965

1

12-13
12-13
12-71
12-66

12-70

12- 76 
12-76

13- 05

14- 0 
14-25

14- 25

15- 76

1,120 (4-oz, shot) 710A 714 G.S.
1,000 (4-oz. shot) 7W U , 714 G.S.

Do. 709]’ |714 G.S.
Do. 709]’ 714 , Cl-S3.

341 (12-oz, steel 
shot)

844]* 850 2-inch
1

Do. 844} 850 ! 2-inch
7,766 (27 per lb.) 844’ h 850 2-inch

1,348 (4-oz. shot) 1,244 1,250 ! G.S.

Do. 1.244 1,250 G.S.
10,280 (27 per lb.) 1,2421 1,250 2-inch

i 11,907 (27 per lb.) 1,3924 1,400 2-inch

13,770 (27 per lb.) 1,912 1,950 2-inch
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STAR S H E L L .

Star shell are intended to illuminate an enemy’s position ; they 
should burst high in the air, the burst igniting and scattering the 
stars, which fall slowly to the ground, giving out a bright light.

Star shell are much lighter than other projectiles for the same 
gun, and are fired with spscial small charges, the use of which 
necessitates special fuzes.

They are all made to the same general design, and only differ 
from each other in dimensions and details.

They resemble shrapnel as regards the head and body ; the body 
is of forged or cast s te e l; the head is of mild steel or iron, and is 
attached as in shrapnel, but brass instead of steel rivets are used 
as they offer less resistance to the bursting charge blowing off the 
head ; the central tube is larger in diameter and is perforated.

The stars, which are cylinders of light-giving composition, occupy 
the same place in a star shell as bullets do in a shrapnel. Like 
the m ajority of shrapnel, star shell have a wrought-iron or mild- 
steel disc to protect the bursting charge from the set-back of the 
interior of the shell on discharge, but the following points may be 
noted :—

(1) The bursting charge is smaller than that of a shrapnel, and
consequently the recess in the base is smaller.

(2) The R .F .G ,2 powder burster is contained in a flat shalloon
bag, and is primed with quickmatch ; no tin cup is 
used.

(3) To allow the small burster to open the shell, the head
is not so securely attached as in shrapnel ; it is not 
soldered to the body, but the joint is waterproofed with 
cement, and in the later marks a lead ring is inserted 
a t  the junction for the same purpose.

The stars are placed in the shell in two tiers, separated by an 
iron disc.

Arrangements have to be made—
(а) To prevent the stars from being crushed, which might occur
 ̂ on the shock of discharge, or when the shell bursts.
(б) To ensure that the flash from the fuze penetrates all over

the interior to  ignite the stars.
(c} To prevent the stars and the other internal parts of the 

shell from rotating independently of the body of the 
shell.

The object mentioned in (a) above is secured by placing supports 
in between the stars ; wooden supports, triangular in section, are 
used, except in the shell for the 6-inch howitzer, which has corrugated 
steel supports,
' With reference to (b) above, the socket, central tube, and central 
disc, are all perforated, and the stars are primed with quickmatch. 
In the 6-inch howitzer star shell, and the earlier marks of the B .L . 
10-pr., a primer of gunpowder in a shalloon bag is fixed halfway 
down the central tube.
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(e) To prevent the internal parts from rotating independently of 
the body, a pin at the bottom of the body engages with a slot in the 
steel disc ; further, pins (in the 6-inch howitzer shell) projecting from  
the steel discs in the centre and hase of the shell engage with the 
corrugated steel supports. In the star shell for the 13 and 18-pr. 
Q .F., a further safeguard against the internal parts turning is provided 
by two projections on the central disc engaging with slots in the 
interior of the body.

Wood block.— The head is in all cases fitted with a wood block.
Socket.—-The socket of all star shell is threaded to the G.S. gauge ; 

it is secured to the head by solder, and in some cases by being screwed 
in as well.

Felt washers.— To prevent injury to the stars, felt washers are- 
placed under the disc, and a t each end of the stars.

Fig. 44.

Star t’ompnsll idti, 
driven by libiiicl 

4- Ih r ea d q u I ek mat eh 
S urface, roughened, 

after pressing 
Service priming 

5 gra. uf mealed pmvder

brown paper cylinder

Star compel Moil pressed

W etted  powder prim ing 

W h ile  fine pm p er d isc

Interior to be dry .— Care is taken th at all the internal parts of the 
shell are thoroughly dry before the shell is assembled.

Lining .— The interior of the body is lacquered or painted, and 
lined with brown paper.

Construction of the stars.— The stars consist of brown paper, or 
sheet brass and brown paper, rolled to form a cylinder ; the star 
composition is pressed in to within a short distance of each end ; 
a priming of saltpetre, sulphur, and mealed powder is added, then 
the quickmateh is threaded through the holes a t each end ; finally, 
this is covered with star composition and the ends of the cylinder 
closed with paper discs. For star composition, see page 45,

Fuzes .— A fuze designed to “ arm ” on the shock of discharge of 
a full charge will not do so when fired with the small charge used 
with star shell, so a special time fuze (No. 25), wliich has a weak

( b  11123) n
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stirrup spring, is used. I t  is of the G.S. gauge, as all star shell have 
their fuze holes threaded to that gauge. For particulars of this fuze, 
see page 309.

Sh el l , B .L , Star, 10-pr .} Mark I I  [ L  |.

{Plate X X X I .)

This shell illustrates the points referred to  in the above general 
remarks on star shell, e.g., the head is secured by four brass screws 
and four steel twisting pins ; the socket, central tube, and central 
disc, are all perforated ; the supports for the stars are pieces of 
wood, triangular in section ; the disc on top of the burster is pre
vented from turning by a steel pin in the body ; the burster is in a  
shalloon bag and is primed with sis strands of quickmatch threaded 
through i t ; the socket, as in other star shell, is soldered to the head, 
but in this particular shell it is further secured by being screwed in ; ’ 
the head is lined with a wood block ; the stars are in two tiers, 
separated by the centre disc, and felt washers are placed a t the ends 
of each tier. In  the central tube is a small primer of gunpowder 
in a shalloon bag ; it rests on a bridge in the central tube, and is 
kept in position by two copper wires passing through holes in the 
tube.

This shell, though for a 10-pr. gun, only weighs about 7 lbs.
The Mark I I I  star shell for the B .L . 10-pr. differs from the Mark II  

in having no primer in the central tube.

S h e l l , B .L . St a r , 6-in c h  H o w it z e r , M a r k  I [ L  | ,

{Plate X X X I I .)

The special feature of this shell is the supports for the stars which 
are of corrugated steel, semi-circular in shape, two in each tier.

The body is made of steel, and has a recess in the base for the  
reception of a  bursting charge of 10 drams of R .F .G ,2 powder in a 
shalloon bag threaded with quickmatch.

The head contains a wood block and is fitted with a perforated 
metal fuze-bole socket, screwed to the G.S. gauge.

The head is attached to the body by six brass screws and six steel 
twisting pins.

The fuze socket fits into the upper end of a wrought-iron central 
tube, which is in two parts, connected by a screwed gunmetal junction 
piece, containing a shalloon primer of 70 grains of R .F .G .2 powder, 
which is kept in position by a piece of copper wire, passed through 
a central tube. .

The tube is pierced with fire holes, and is screwed into a disc of 
wrought iron covering the bursting charge.

The shell contains twelve stars in two tiers, six in a tier.
Each  tier is supported by a corrugated steel support.
A perforated iron disc is placed between the two tiers.
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The figure shows the interior arrangement of the shell with one 
of the upper corrugated steel supports removed, showing two of the 
stars in position; the pins projecting upwards from the bottom  
disc, and from both sides of the central disc, lock the corrugated 
steel supports and prevent them from turning.

The shell weighs about 58 lbs.

F ig . 4 5 .

S t a r  S h e l l , f o r  B . L ,  5 - in c h  a n d  o * 4 - in c h  H o w i t z e r s ,

The staT shell for the B .L . 5 '4-inch and 5-inch howitzers differ 
from the above in having wood wedges instead of corrugated steel 
supports, and the central tube is in one piece and has no powder 
primer.

The 5-inch has 8 stars, the 5 ‘4-inch 10 stars.

S h e l l , Q ,F ,  S t a r ,  1 3 - p r ,, M a r k : I I  j L  [ .

The shell is made of steel recessed in the base to receive a bursting 
charge of 3^ drams of B .F .G .2 powder contained in a  shalloon bag 
primed with quiekmatch. A metal central pipe perforated with 
12 holes is screwed into a flat covered wrought-iron disc resting 
over the bursting charge.

The interior of the shell is velvrilled and lined with brown paper ; 
it contains 10 stars in two tiers of five ; a  perforated iron disc covered 
with felt separates the tiers. The iron disc is supported by wood

( b  11123) n  2
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wedges placed between the stars, and is prevented from turning b y  
means of two projections or feathers fitting into two featherways cut 
down the inside of the shell.

The head is lined with wood, and is attached to  the body by four 
brass screws and four steel twisting pins. A felt wad is placed between 
the wood block and the top tier of stars, A gunmetal fuze-hole bush 
is fitted to tbe head, threaded internally to the G.S. gauge to take 
the No. 25  time fuze. ’

Star Shell fo r  Q .F., 18-pr.
The star shell for the Q .F., 18-pr., is similar to the Q .F., 13-pr. 

star shell described above, differing only in weight and dimensions. 
(See Table 20.)

Star Shell fo r  Q .F ., 2 ' ^5-inch.
Star shell.— The Mark II  star shell is made of forged steel, and 

is similar to the 13-pr., Q.F. star shell, but has a bursting charge of 
3 drams of R.F.Gr. 1 powder and 5 per cent, oxide of iron, and is fitted 
with the plain type of driving band,

Tbe Mark I star shell differed from Mark II  in having a  gun
metal head attached by brass screws and steel twisting pins ; the 
tiers of stars were not separated by a perforated iron disc, and the 
bursting charge was 1 dram of R.F.Gr. ’2 powder.



Table No. 20.—Shellt B.L, and Q.F. Star,

Para, m Mark Type Length Diameter. Number Burster Total
Liat of Nature of Gnu of of in of R.F.G," Weight. Remarks.

Changes. or Howitzer, Shell. Baud. Inches. Band or Driving Stars,
Body. Band. Drama. Lbs.

11025

. .

10-pr. B.L................... I 10 8-318 2-73 2-815 10 1 « ] Wood wedges ; 15 grain primer in
112781
12804/
13812

Do........................... II 12 8-318 2-73 2-845 10 3 J central tube,

Do........................... III 12 8-318 2-73 2-845 10 31 6 1 Wood wedges ; no prim eT  in central
tube.

13811 13-pr. Q.F. ... I 13 8-44 2-99 3-09 10 31 ns Wood wedges.
Do. II 14 8-44 2-99 3-09 10 31 ns No cannelure around shell.

13811 18-pr. Q.F................... I 13 10-32 3-28 3-39 10 3 io i Wood wedges.
Do.......................... II 14 10-32 3-28 3-39 10 3 101 No cannelure around shell.

13350 15-pr. B.L., B.L.C., I 12 9-075 2-98 3-095 10 3 1)JL
0 Wood wedges. -

or Q.F,

108981 
11979/

2 -95-inch Q.F. I 4 8-78 2-94 3-017 10 1 81 Do

13384 Do. H 4 8-78 2-94 3-017 10 3 81 Do.

11318 5-inch Howitzer II 4 14-87 4-95 5-115 8 2 30 Do.
Do. III 10 14-87 4-95 5-115 8 2 30 Do.

5 -4-inch Howitzer II 4 10-33 5-35 5-115 10 2 391 Do,
(India)

10410 / 6-inch Howitzer I 4 17-69 5-97 6*12 12 10 581 1 With corrugated steel supports in
11071 / i lieu of wood wedges ; 70-grain 

1 primer in central tube.
KT0TK.—Star Composition; Nitrate of B&rytfl., 108 parts ; Nitrate (if Potash. 72 jiarta; Magnesium Powder, 60 parts.

197
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SECTION (D). L Y D D IT E  AND H .E . SH ELL.

General remarks on Common Lyddite ; Methods of Filling and M arking ;
Exploders Picric Powder and Trotyl;  Description of types o f
Filled Lyddite ;  A .P . Lyddite and H .E . Shell.

Lyddite shell aTe intended to  detonate.
If  detonation takes place the shell is torn into a large number of 

comparatively small fragments.
These fragments are projected over a comparatively large area  

in all directions and do not all go forward with the remaining velocity 
of the shell, as do the fragments of a powder-filled shell.

The fragments would be very effective against personnel, but as 
they have little energy, they are not very effective against material 
except in the vicinity of the detonation, where an intense shattering 
effect is obtained.

There is no incendiary effect, and the effect of the fumes is small.
A lyddite shell is vastly superior to a gunpowder-filled shell for 

the attack of earthworks, casements, &c., being about four times as 
powerful.

To obtain the maximum effect, Lyddite must be detonated well 
inside, and not on the surface of the target, hence a delay action is 
desirable.

When used against “ Heavily armoured ships,” or against “ E arth 
works,” a fuze giving a short delay is best.

Against “  Torpedo craft,” instantaneous action is essential, other
wise the shell will have passed through before detonating.

Detonation is indicated by the bursting shell spreading its frag
ments over a large area, giving an all-round effect, and by the smoke 
being black to  grey, or even nearly white.

The latter appearance is due to the steam produced, which shows 
up more clearly under certain atmospheric conditions.

Yellow smoke denotes simple explosion, and the effect is not so 
great as regards the spread of fragments.

The proportion of yellow smoke to th at of black, grey or white, 
may therefore be taken as a guide to the nature of the explosion.

Co m m o n  L y d d it e .

The premature explosion of a common lyddite shell in the gun 
would be so disastrous th at, in designing these shell, every, precaution 
is taken to prevent such an accident, hence :—-

( !)  They are made of forged steel.
(2) As these shell take a  large bursting charge, it is not considered 

desirable to have any opening in the base ; they are therefore 
forged with solid bases to prevent any chance of gas getting 
into the shell.

(3) To prevent gas getting through a  possible flaw, a recess 
is turned in the base, so th at tbe interior metal may be 
examined for piping. This recess is filled in with a plate 
steel disc screwed in and riveted. Flaws are most likely 
to exist in the centre of a forging.
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For future manufacture this steel plate will be of larger diameter 
more effectively to cover the base of the shell.

Early  issues had no steel plate, and this type will still be met 
with.

(4) As picric acid easily forms dangerous picr&tes with metallic 
bases, the interior of the shell is coated with copal varnish 
to prevent the formation of pier ate of iron ; the exterior, 
painted with a special yellow paint (containing no lead) to  
prevent formation of picrates ; the fuze-hole bush, fuze- 
hole plug, &c., are made of a leadless alloy.

Steel base plates.—-The introduction of the steel base plate advanced 
the numeral of lyddite shell for all natures.

Earlier marks of shell, when passing through Ordnance Factories, 
will be fitted with a  steel base plate, and will have a star added to  
their numeral.

The introduction of the large steel base plate again advanced the 
numeral of the shell.

Coned walls.— Lyddite shell first issued had (< parallel walls ” 
(ie. ,  walls of uniform thickness). The walls in nearly all natures are 
now tapered, being thicker at the base and thinner near the shoulder. 
This design of shell is stronger, and has a greater capacity.

F o r example :—
- Lyddite.

6-inch, Mark VI shell (parallel walls) . .  10 lb. 4 oz.
6-mch, Mark V II shell (tapered walls) , .  13 lb. oz.

Increase . , 3 lb. 2-£ oz.

Tracer shell.— The base of common lyddite fitted for Internal 
night tracer,” is thicker, and has a boss formed in the interior as 
shown in Plate X X X V I .

Method of F illing .

There are three methods :—
(1) <f Long central cavity f i l in g ” — A long central cavity is left

in the lyddite for the Jong exploder of “ Picric powder.”
The original method for all natures up to B .L . 10-inch is still 

retained for B .L . 60-pr.f 5-inch, 5 ‘4-inch and Q.F. 4 ‘ 5-inch howitzers.
(2) Solid filin g .— There is nd central cavity, but a small place

is left on the top of the lyddite in the nose of the shell.
The first issues, B .L . 6-inch and up, had this space filled with 

“ 7-dram exploders ” of picric powder. Later issues with ” Exploder 
pellets” ; 12-pr. to  4 ‘ 7-inch have the space in the nose filled with 
exploders of trotyl.

(Solid filling with exploder pellets is the latest method of filling 
for B .L . 2 ‘ 75-inch and 9 ‘ 2-inch and up.)

(3) Solid filin g  with short cavity in the top of lyddite.— Q.F. 3-pr.
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Notes on the Methods of Filling Lyddite Common.

The first lyddite shells were filled up to the bottom of the fuze-hole 
bush and had a long central cavity ; the exploder consisted of granu
lated picric powder in a shalloon bag.

Various changes have been made and details introduced ; they 
took place in the following order :—

(1) A waterproof-paper cylinder was introduced to take the
—  above-mentioned shalloon bag. Shell fitted with
i exploders enclosed in this waterproof cylinder are
! marked with a rectangle stencilled on the side of the
— 1 shell. The cylinder had a paper cap.
(2) Dry mixed picric powder was next, introduced ; this was 

indicated by the letters D . M .  stencilled in the 
rectangle.

(3)

Oi

A,I i
I o'
| S;

K“C

(5)

(6)

An aluminium cap was introduced instead of the paper 
cap ; the letter A is marked above the rectangle. 
The aluminium cap is perforated with a number of 
small holes ; these are closed by a disc of paper 
shellaced to  the inside of the cap.

An asbestos paper tube, closed at the bottom, was introduced ; 
it is placed into the lyddite before it solidifies, and the 
lyddite sets round it and sticks to it. At the same time 
as the above asbestos tube was adopted, the method of filling 
was changed as follows :—

The shell is not filled right up to  the fuze-hole, as had 
been the procedure up to that time ; a space is 
thus left beneath the fuze-hole, which space is 
left empty. To pi event lyddite dust getting into 
the fuze-hole threads, the surface of the lyddite 
is covered with a thin layer {TV-inch thick) of 
^composition beeswax,” originally known as kit 
composition.”

The asbestos tube prevents friction between 
the metal “ former ” (the tool used to form the 

■ cavity) and the lyddite ; the tube being left in
the shell, prevents the walls of the cavity from 
breaking away.

The K . O . stencilled below the rectangle indicates 
both asbestos tube and <f composition beeswax,”

<( Solid filling ” was introduced in November, 1904, for 
shell 6-inch and upwards.

In this method the space above the lyddite is filled with 
7-dram exploders ; these consist of dry mixed picric powder 
in small seamless bags ; no “ composition beeswax ” is 
used.

The shalloon bag in the long exploder was done away with 
and a batiste bag introduced ; such exploders are known 
as Mark II.
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j Shell that were first issued with Mark II  exploders were 
— j stencilled on the body with a  rectangle and the numeral

| * ‘ 11 ’ 1 inside the rectangle, the markings * * A M and
K̂ C. “  being omitted.

(7) Shell that were originally filled up to the bottom of the
i— , fuze-hole bush with lyddite, when refitted with a Mark II

exploder, had the letters “  K . C . ’ J omitted, so as to  dis
tinguish them from shell with an asbestos tube and “ com- 

■ 1 position beeswax.”
The letters “  K - O . ’ 1 were also omitted on lyddite shell for B .L . 

fiO-pr, and Q .F. 4 '5-in ch  howitzer, as all shell for the above 
natures have ‘f composition beeswax ” on top of the lyddite.

(8) Solid filling was introduced in November, 1909, for B .L . 
and Q.F. guns, 12-pr. to  4 ' 7-inch, and the shell fitted with small 
exploder bags of batiste containing tri-nUro-toluene (or trotyl) 
instead of picric powder.

Shell so filled are marked as follows :—

E X P L O D E R S , T .N .T .”

T.N .T. in bags,

(9) Existing shell for B .L . and Q .F. guns, I2-pr. to 4 ‘ 7-inch, 
are converted as follows :—

The picric powder exploder is removed, the cylindrical cavity  
filled up with compressed pellets of T.N .T. and the 
cavity in the nose of the shell filled up with exploders of
T.N.T. in bags.

Shell so converted are marked as follows :—

Weight of pellets. 

T.N .T, in bags.

E X P L D R S  T.N.T. 
5f OZ <£

(10) B .L ., Q.F. or Q.F.C. 4-inch (light) and Q.F. 4 '7-in ch  
shell originally filled up to bottom of fuze-hole bush and 
fitted with a long exploder, when converted, will have the 
cavity filled up with pellets of trotyl only, there being no 
space for T.N .T, in bags m the nose.

(11) Exploder pellets introduced for solid-filled shell, fi-inch and 
up, instead of 7-dram exploders. (Introduced 3 0 -5 -1 0 .)

1 Compressed pellets of picric powder are inserted into a 
batiste bag resting on the top of the lyddite. One or more 
7-dram exploders are used to fill up the space in the nose of 
the shell after the bag has been choked.
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Shell so filled have stencilled on the body :—- 
“ E X P L O D E R  P E L L E T S .”

(12) New marking on lyddite shell having central cavity.— The 
rectangle denoting waterproof paper cylinder is now dis
pensed with, and all shell when filled on the above method 
are stencilled as under :—

W.
27.2.12

ox.

Expldr.
II

Lot 24

TTbowt.
=  Monogram of filling station.
=  Date of Ailing.
=  Weight of exploder.

' Mark of exploder. If Mark I ex- 
j ploder is used the letters D.M.

will be appended to numeral 
. if the picric powder is dry mixed. 

=  Lot No. of picric acid.

R e v e r s e .

N. =  If Naval Service.
' If an asbestos 

£  _  j  tube and com- 
‘ ' position bees

. wax ” are present.

(13) Method of filling fo r  shell taking No, 19a D.A.  Impact fuzes , 
with composition exploding (Le,, 3-pr.). ■ In this method 
the shell is filled to within a short distance of the fuze-hole 

' bush,
A short asbestos paper cylinder is then inserted by means 

of a “ former ” into the lyddite before its solidifies ; this 
cylinder takes an exploder of T.N ,T. in a batiste bag.

The space in the nose of the shell is filled with “ composition 
beeswax,”

Shell so filled are marked as follows :—

“ E X P L O D E R , T.N.T. (or T R O T Y L ).”

j 3~~ D R S. |

E X P L O D E R S  FO R  L Y D D IT E  SH ELL.

Long cylindrical exploder.— The latest Mark is Mark I II  ; it consists 
of a cylindrical bag of vulcanized cashmere filled with dry mixed 
picric pow der; the mouth is choked with silk sewing.

I t  is inserted, choke-end down, into a waterproof paper cylinder, 
closed with a perforated aluminium cap secured with shellac. The 
paper cylinder is fitted with a lifting becket of silk sewing.

The Mark II  exploder was made of “ batiste ” (a waterproof 
cotton fabric) which had a tendency to rot.

The Mark I  was made of shalloon ; the first issues were filled with 
granulated picric powder.

On the left of fig. 46 is shown the batiste, or vulcanized cash
mere bag filled with picric powder ; in the centre is the exploder 
complete ; on the right is the asbestos paper tube (open at the top) 
which is inserted into the lyddite before it has solidified, and into which 
the exploder is placed.

Stencilled on the bag, and also on the waterproof paper cylinder, 
aTe particulars of the mark, weight and length of the exploder, also 
the lot No. of P .P . used.
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Long exploders fitted with powder prim er,— W ith shell above 5-inch, 
issued prior to November, 1904, filled with a central cavity, a primer 
of 8 drams black gunpowder (R .F .G .2) is included in the exploder

Fig. 46.

Scale

on top of the picric powder, and in a separate bag of shalloon (see 
Fig. 4 7 ) ;  its presence is indicated by a black disc “ •  ” stencilled on 
the opposite side of the shell to the rectangle, and also on the water
proof paper cylinder.

Exploders fo r  central cavity.— The lengths of these varies of course 
with the length of the shell in which they are used.
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Fig , 47 .

EXPLODER COMPLETE. EXPLODER WITH CAP REMOVED.

Scale^J.

P r im e r  i lrmns, R . F . f i , 5, 
in  shalloon hag). T /ris  
p r im e r  is  on ly  um d in x fc l l  
(tbtve o-inr.h.

]Jicric powder in twt-iste 
bftg-

IV a ierp ro o f paper cy lin d e r.

J

Note.—The 8-dram primer is not. used -with slrell 5-inch and below.
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The following table gives the various long exploders iij the
Service

T a b l e  N o . 2 1 .

Exploders, Lyddite Shell, . —

i

In Vulcanized Cashmere Hag and Paper 
Cylinder.

5 ozs., with primer, 17-5- 
inch, (Mark III)

4J oks., with primer, 16 '1-  
inch. (Mark III)

4J ozs., without primer, 
14-35-inch. (Mark III)

4 ozs., 1 3 -35-inch. (Mark 
III)

3  ̂ ozs., 12 -5-inch. (Mark 
III)

3J ozs., ll-4d n ch . (Mark
HI)

3£ ozs., 1 0 -75-inch. (Mark 
III)

3 ozs., 9-inch. (Mark III) ... 
2 ozs-, 6 - 25-inch. (Mark II)

C

C

L

C

C

C

L

N
N

B.L. or Q.F. G-inch shells, formerly taking 
5^ ozs. exploder.

B.L. howitzers, 5 -4-inch and above ; B .L . 
: or Q.F. gim shells, 6 -inch and above ; and
! R.M .L. 10-inch (except shells formerly 

taking 5£ ozs. or 4 ozs. exploders).
B .L . 5-inch howitzer, and 60-pr. Marks II  

to III  shells.
Q.F, 4 -7-inch, Marks I to II** shells.

j
| B.L. or B.L.C. o-inch gon and Q.F. 4 -7- 
\ inch, Marks III  to 1Y* shells. 
t B .L. 9 -2-inch; B .L . or Q.F. 6-inch; Q.F. 
■ 4 -7-inch, Mark I ;  B.L. 6-inch howitzer,
' 5 -Inch howitzer, and R.M .L. 10-inch shells
| formerly taking 4 ozs. exploder.
: B.L. 60-pr., Marks I and I* , and 30-pr. 
\ shells.

B .L ., Q.F., or Q.F.C, 4-inch shell.
I Q.F, 12 and 14-pr, shell, (In batiste bag.)

7 -BEAM EXPLODERS.

Fig, 4S, 

Scale £.

The above figure shows “ 7-dram exploders,,s Mark I I I ,  one empty 
and two filled.

The exploder is merely a small seamless bag of vulcanized cashmere 
filled with dry mixed picric powder and tied with silk sewing. The
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bag is made seamless because picric powder is very fine, and if there 
were any seams in the bag, it would work out and so get into the 
threads of the fuze-hole.

The Mark II , 7-dram exploder, was made of batiste. The Mark I 
exploders were made of oiled silk, which were apt to stick together 
and get torn when removed for inspection.

B a g s , P e l l e t  E x p l o d e r s , L y d d it e  S h e l l  j C \ .

No. 1. M ark I I  j C \ .— Vulcanized cashm ere; for shell with 
exploders of picric powder pellets, except B .L . 9 -2-inch (heavy) 
Marks IV  to V* and 2 175-inch. ’

No. 2. M ark I I  j 0  J .— Vulcanized cashmere ; for shell with 
exploders of picric powder pellets, B .L . 9 ‘2-inch (heavy), Marks 
IV to  V* and all shell formerly fitted with 7-dram exploders.

.Vo. 3. M ark I I  [ L  j .— Vulcanized cashmere ; fo T  shell with 
exploders of picric powder pellets, B .L . 2 -75-inch.

The Mark I bags differ from the Mark II, in being made of batiste.

E x p l o d e r s  f o r  A .P . L y d d it e  S h e l l .

(See Page 210.)

Exploder bag, 4-oz., M ark I I ,— The exploder bag is made of 
vulcanized cashmere and contains 4 ozs. of D.M. picric pow der; the 
mouth of the bag is choked with silk sewing.

I t  is fitted with a silk sewing loop.
The Mark I was made of batiste.

T a b l e  N o . 22.

E x p l o d e r s , T .N .T .  (o r  T r o t y l ).

5J ozs. T.N.T.

ozs. T.N.T. 

3| ozs. T.N.T. 

2£ ozs. T.N.T.

(Mark I) 

(Mark I) ... 

(Mark I) ... 

(Mark I) ...

3 drams T.N.T. (Mark I )_j

Bag, T.N .T................................ i
(Various weights.) I

L

L

N

N

C

c

: Q.T. 4 -7-inch, Marks II and II1*1 shell, for
I merly taking 4 ozs. picric powder exploder. 
: Q.F. 4 -7-inch,Marks III  to TV shell, formerly 

taking 3J ozs. picric powder exploder.
B X - , Q.F. or Q.F.C. 4-inch shell, formerly 

taking 3 ozs. picric powder exploder,
1 Q.F. 12 and I4-pr. shell, formerly taking 

2 ozs. picric powder exploder, 
i In waterproof bag; Q.F. 4 -7-inch, B .L ., 
! Q.F. or Q.F.C. 4-inch, and Q.F. 12 and 
| 14-pr,, and Q.F. 3-pr.
i In waterproof bag ; Q.F. 4 - 7-inch, B .L .,
: Q.F. or Q.F.C. 4-inch, Q.F. 12 and 14-pr.,
j and Q.F. 3-pr,

The exploders are made up, in the case of the first four named, 
in the form of compressed pellets of T .N .T ., enclosed in white fine 
paper wrappers, and fitted with a lifting becket of silk sewing.

The 3-drams T.N.T. is made up similarly to the 7-dram picric 
powder exploder (see Eig. 48), but contains T.N .T. in crystalline 
form.
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S H E L L  B . L .  6 0  P *  C O M M O N  L Y D D I T E  M A R K  I I I

F O R G E D  S T E E L .

xxxnr.

jtfcr.
M al by £  Son s.Litb
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The “ Exploders, bag, T .N .T .” are made up in different sizes to  
suit the various natures of shell, and consist of T.N.T. in crystalline 
form, enclosed in small bags of vulcanized cashmere or waterproofed
batiste. .

Shells filled prior to 6/03 will not require the two last-mentioned 
exploders when converted to T.N.T. filling as described on page 201,  
as all these shells are filled up to the bottom of the fuze-hole bush. 

For special fuze-hole plugs used with lyddite shell, scs page 254.

P ackages for E xploders, L yd d ite  Sh el l .

Up to 16 '1  inches in length they can be packed in “ Box, exploders, 
lyddite

Above 16 '1  inches in length they can be packed in “ Case, powder, 
metal-lined, whole *’ {see page 118), or “ Cylinder No. fh”

Box, Exploders, Lyddite,
Box, exploders, lyddite, M ark 1  j C | .— The box is of deal with elm 

ends, painted yellow ; the lid is secured by brass screws working in 
nuts let into the top of the box. I t  is fitted with a tinned copper lining 
which has a luting groove formed round the top. Into this the flange 
of a tinned copper lid is pressed so as to make an air-tight jo in t; 
cleats with handles are attached to each end of the box. The box 
is provided with packing pieces of varnished wood for use with different 
size exploders.

M ark I I  differs in dimensions and the nuts for screws securing 
lid ; a felt wad over the exploders is also used.

Cylinder No. 6, M ark 1 \ C [ .
The cylinder is made of tin and is issued for the use of Inspecting 

Ordnance Officers. The cylinder, which is painted yellow, is provided 
with a lid having a groove on the inside, which is filled with luting 
and secured by a tape band and shellac ; it is intended for the carriage 
of “ exploders ” when a small number is required for replacing those 
taken for moisture test. At forts, &c., where no laboratory exists, 
the cylinder may be used for packing the exploders removed from 
shell for-moisture test.

For transport purposes, three of these cylinders are packed in a 
“ Cylinder, ammunition, half-barrel.”

T y p es  of F il l ed  L yd d ite  Sh ells , Description  of,

(Type shown on Plate X X X I I I .)

Sh el l , E .L . 60-f r . Common L y d d it e , Mark I II  j L  | .

The shell is made of F .S . nearly 4 calibres long ; the head is struck 
with a radius of 2 calibres, the point being truncated and fitted with 
a gunmetal bush which is tapped to  the G.S. fuze-hole gauge, A 
steel plate is screwed into the centre of the base and the shell is rotated  
by the plain type of driving band.
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The interior of the shell is varnished with copal varnish and is 
filled nearly to the top with melted picric acid, a long central cavitv  
being left in the lyddite for the exploder ; this cavity is lined with 
an asbestos paper tube.

The top surface of the lyddite is covered with a thin layer of 
“ composition beeswax ” -y^dncli thick, as shown in the plate.

The exploder is described on page 202 ; before it is inserted into 
the asbestos tube one or more glazed board discs may be inserted 
so as to adjust the depth of the cavity.

The Plug, fuze-hole, special, No. 1, Mark III , with a leather washer 
under the flange, is screwed into the fuze-hole bush and is prevented 
from .unscrewing by the raised lip on the plug being stabbed into 
the bush of the shell in three places.

t
Type of Lyddite shown on Plate X X X I V .

Plate X X X I Y . illustrates a  solid-filled ” shell (without a steel base 
plate) fitted with “ 7-dram exploders.”

B .L . and Q.F. 6-inch to 13'5-inch have been filled with “ 7-dram  
exploders.”

In this type of filling no cylindrical cavity is left in the lyddite, 
but a slight space is left a t the top. The surface of the lyddite is not 
covered with “ composition beeswax.”

The space in the nose of the shell is then filled with exploders, 
each consisting of 7 drams of picric powder (see page 205) ; the 6-inch 
generally taking 12 to  15, the 7 ‘ 5-inch and up generally 8 to 10, but 
these numbers m ay be increased if necessary.

Type of Lyddite shown on Plate X X X  V.

This is the latest method of filling for B .L . 2 ' 7 5  and 9 ‘2-inch 
and up,

B .L . and Q.F. 6- and 7 ‘ 5-inch shell have also been filled on this 
system.

In this type the shell is filled with lyddite in the same manner as 
above, but the space in the nose is filled with a number of compressed 
pellets of picric powder (about 20 in the B .L . 2 '75-inch, 60 in all 
other natures).

.The pellets are inserted into a  batiste or vulcanized cashmere bag 
resting on top of the lyddite, one or two “ 7-dram exploders ” being 
used to  fill up the slight space in the nose of the shell after the hag 
has been choked.

For description of “ Bags, pellets, exploders,” see page 206.

Sh e l l , B .L . Co m m o n  L y d d it e , 6-i n c i i  G u n , Makk X I I . A.Q.N.T.
I K  I,

This is a 4-calibre head shell, with tapered walls, large base-plate, 
and is prepared to  take a “ night tracer.”

The letter “ Q ” after the numeral denotes that the shell is of 
stronger design, introduced for B .L . 6-inch, Mark X I I  gun.
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Sh e l l , Q.F. Common L y d d it e , 12- and  14-p r ., Mark  IV | C 1.

In Plate X X X V I I  the latest mark of shell for the Q .F. 12- and 14-pr. 
is shown. Owing to the increased thickness of the base for the tracer  
this shell takes a much smaller charge of lyddite than earlier marks.

Type of Lyddite shown on Plate X X X V I I I .

Plate X X X V I I I  illustrates the method of filling Q.F. 3-pr. shell.
The shell is nearly filled with molten picric acid, which is then 

allowed to solidify, A small quantity of molten picric acid is then 
poured in and a  short f' form er/’ carrying an asbestos cylinder, is 
inserted.

This forms a short cylindrical cavity and displaces sufficient acid 
to  fill the shell nearly to  the fuze-hole hush. After the acid has 
solidified the former is removed and the space in the nose filled 
with “ composition beeswax.”

The exploder, 3 drams of T.N.T. in a vulcanized cashmere bag, is 
inserted into the asbestos cylinder, choke down.

Fuze, D.A. Impact, No. I 9a, ot Plug, fuze-hole, special, No. 4 a , 
is used with this shell.

Type of Lyddite shown on Plate X X X I X .

Plate X X X I X  illustrates an earlier method of filling for Q.F. 3-pr., 
12- and 14-pr., 4-inch B .L . or Q.F. (h eav y ); B .L ., Q.F. or Q.F.C.
4-inch (light), and Q.F. 4* 7-inch.

The above shell are filled on the solid system, the space in the 
nose of the shell being filled with exploders of T .N .T ., instead of picric 
powder.

Conversion o f shell filled with cylindrical cavity to take pellets and 
exploders of T .N .T .^-The first issues of the above lyddite shell, i.et) 
those filled with a cylindrical cavity, are being converted as follows :—■ 
The cylindrical exploder of picric powder is removed, the cavity  
inside the asbestos tube is then filled with pellets of compressed 
T.N .T., covered with three thicknesses of fine white paper, discs 
of fine cardboard being placed on top and underneath the pellets. 
The space in the nose of the shell above the kit composition is filled 
with bags of batiste or vulcanized cashmere containing T.N.T.

Armour-P iercin g  Sh e l l . (L y d d it e  F il l e d .)

Armour-piercing shell filled with lyddite have been introduced 
for B .L . gun3, 6-inch to 15-inch.

They may he either cast or forged.
They are fitted with the latest type of cap. The cavity is lined 

with a  container of aluminium ; the base is closed by a large adapter, 
and is threaded to take a special gas-sealing arrangement (plate cover) 
to  prevent the gas from the charge getting into the shell.

(b  11123} o
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SHELL,B.L.ARMOUR PIERCING WITH CAP,
9 - 2  I N C H .  M A R K  V I I A  | L j .

A / u m / n i u m
C o n ta in e r

L y d d ite  

Asbestos Cy/inder

rs te  B ag  
w ith  4 o z  o f  
P ic r ic  Powder.

Composition Beeswax

P i ate. Gas check Copper

3&4S7 ,A aJ by A. Son s.Lith
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S h e l l , B . L .  A r m o u r - P i e r c i n g , w i t h  C a p ,  9 ' 2 - i n c h , M a r k  Y T I a

|L j .
{With Alum inium Container.)

{Plate X L .)
. The shell is generally similar to the Mark V shell described on 

page 169. The head is fitted with the latest type of cap, struck 
with a radius of nearly 4 calibres.

The interior of the shell is varnished and fitted with an aluminium 
container, also varnished internally.

The base is closed by a large adapter screwed in ; this adapter 
is bored out and threaded to take the No. 16 large base fuze and 
screw-threaded on its outer edge to take the “ Plate cover.”

The shell is filled nearly to  the base with lyddite, in which a short 
cavity is formed ; this cavity is lined with an asbestos paper tube, 
fitted with an exploder bag, containing 4 ozs. of picric powder, inserted 
choke end first. The space he tween the lyddite and the adapter is 
filled with “ composition beeswax.”

After insertion of the fuze, the key slots in the adapter are filled 
in with steel plugs, and the key slots in the fuze are partially filled 
with luting and metal plugs. ■

A “ Plats, gas-check, copper,” is placed over the base of the fuze 
and adapter, and is held m position by the “ Plate cover.”

The plate cover is in two parts, i.e., a perforated steel plate 
and a steel locking ring ; the latter screws on to the base of the adapter 
and is prevented from unscrewing by a steel set-screw.

The shell is painted yellow with 2 white rings denoting A .P ., and, 
when fuzed, the “ Plate-cover ” is painted red.

A.P. shell filled with lyddite are issued fuzed  to both Land and 
Naval Services.

If these shell are plugged, the “ Plug, base, shell, No. 6 ,” is used.

Plates, Gas-check, Copper,
These are issued in three sizes, viz. :—

Large, for B .L . 9 12-inch.
Medium, for B .L , 12-inch to  15-inch.
Small, for B .L . 6-inch.

They are flat discs of pure copper, shaped to fit into the “ Pressure, 
plate recess,” and the partially filled key slots in the No. 16 base fuze.

W ith A.P, lyddite shell taking the medium and small “ Plate, 
gas-check, c o p p e r a smaller “ Plate cover” is used, and the locking 
screw is inserted vertically, instead of radially, in the shell.

H ig h  E x p l o s iv e  S h e l l ,

Shell which take a bursting charge of "  Composition exploding ” 
are painted yellow in the same way as lyddite shell; they are dis
tinguished by a red band round the centre, and are known as “ High 
explosive shell.” -

This nature of projectile is used with the Q.E. 3-inch, anti-airship 
gun.
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Sh e l l , Q.E., Ilia n  E x p l o s iv e  and  T r a c e s , 3-in c h , Ma r s  II  1 C t .

The shell is made of forged steel, 3 calibres in length ; the head 
struck with a radius of 2  calibres.

In the centre of the base is screwed a tracer socket with fixing 
screw for the night tracer.

The lower part of the body, which forms the day tracer, is filled 
with a  black liquid (turpentine and aniline dye).

A small conical hole is bored through the base of the shell, and i& 
fitted with a steel plug. (Plug, day tracer, vent.}

This plug is pierced with a central hole closed on the inside by a 
brass disc soldered on. On firing the pressure blows this disc in, 
so unmasking the hole.

The front of the shell is threaded internally for a gunmetal 
container,” a small groove being formed for a copper washer intended 
to seal the joint between the container and the body.

The front of the container is closed by a gunmetal fuze-socket 
secured by a steel locking screw.

The fuze-socket is bored out and threaded to  the Gr.S. gauge to  
take the No. 44 D.A. fuze.

The shell is rotated by a  special type of hand, prepared so th at  
the cartridge case can be attached to  it by coning.

b  11123 ; o 2



T able N o. 2Z — Shell, B .L , B.L.Cl, Q .F., or Q.F.C, Common Lyddite,

Para, in Mark Type Length
Diameter, Bursting

charge, Nature and Weight
List of 
Changes

Nature of Gun. of
Shell.

Ser
vice.

No. of 
Band.

in
Inches. Band or 

Body.
Driving
Band.

including
Exploders.

Lbs. oza.

weight of 
Exploders,

filled.

Lhs.

Remarks.

15566 3-pr. Q.P. ............... I N 4 6 >59 1*842 1-902 0 4}* T.N.T., £ or J  
dram and 
bags

O.p For No. 19 fuze.

16480 Do. ............... II N 4 6-59 1*842 1-902 0 4 n T.N.T., 3 drams 3 ft For No. 19a fuze.
16480 Do........................... HINT N 4 *6 *59 1-842 1*902

i
0 4 }J Do, H * Over tracer holder ?= 

7 '35  inches. Fitted 
for external night tracer. 
For No. I9a fuze.
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Do. ... ...1 IV N 4 6*59

Do. ............... Vht N 4 6*59

16298 2 -75-incIi B.L. I L 12 11*53

13652 12 and 14-pr. Q.F. ,,, I N 12 9*57

15443 Do. II N 12 9*57

16450 Do. III C 12 9-57

Do. IVnt C 12 8-92
Do, V c 12 9*57

1

1*842

1*842

2-73

2*98

2-98

2*98

2*98
2*98

1*902

1*902

2*846

3*095

3-095

3*095

3*095
3*095

o *15| Do.

0 415 Do*

1 6*

H

n

5

Exploder pellets

2 023., long, 
picric powder 

T.N.T., 3 drams 
and bags 

Do.

3 .(11W

31

121

121 

121 

121

0 121 T.N.T., 5 drams 121
1 5 j !£N.T.S 3 drams J?J

I and bags

Same as That these
Mark II ^ arks are
except l fitted witb

aliHger
M a rk lH  V'ast' plate, 
except J

Base plate.

Base plate and tapered 
cavity.

Dor internal night tracer. 
Same as Mark III, but 

has large base plate

tcl—iw



Table No. 23.S h e ll, B.L.} B.L.C.} Q.F., or Q.F.C., Common Lyddite—continued.

Para, in 
List of 
Changes

Nature of Gun.

1

Mark
of

Shell.
Ser
vice,

I 
p

.'3'g
 

!

i 
!

Length
in

Inches.

Diameter.

Band o r ! Driving 
Body. | Band.

Bursting
charge,

including
Exploders.

Lbs. ozs.

Nature and 
Weight of 

Exploders.

Weight
filled.

Lbs,

Remarks

*

30-pr. B.L. ... I S I 4 14-22 3-96 4-11 3 14! 3! ozs,, long, 30
picric powder

Do. ............... II S I 4 14-22 3-96 4 1 1 3 14| Do. 30
Do. III S I 10 14-22 3-96 4-1 3 14! Do. 30

15443 Do.......................... IV S I 10 14-22 3-06 4-1 3 14! Do. 30 Base plate.

n
z



8784 4-inch B.L., Q.F., or 
Q.F.C. Light (ex
cept for B.L., Marks
VII to VIII* and 1 
Q.F, Marks IV and 
V guns)

9957 Do,

1X193 ' Do,

15073 Do.

16446 Do.
Do. : 

|

16445 \ 
14461/

1

4-inch B.L, or Q.F, 
Heavy (for B.L., i 
Marks V XItoVIII*,: 
and Q.F., Mark IV 
guns)

16445/
15443/

Do.

16453 Do.
16455 Do. (Also forQ.F., : 

MarkV gun) ! 
B.L. Marks VH to . 

VIII*, and Q.F., ; 
Mark IV guns 1 

B.L., Marks VII to 1 
VIII*, and Q.F,, 
Marks IV and V 
guns

I N 3 12-3 3-97

II N 10 12 3 3-97

III C 10 12-45 3-97

IV c 10 12-25 3-97

Vnt c 10 11-93 3-97
VI c • 10 12-25 3-97

I N 11 14-25 3-97

II N 11 14-25 3-97

III N 11 16-19 3-97
IVkt N u 15-16 3-97

V N 11 16-19 3-97

VInt s 11 14-96 3-97

I

4-115 3 3J 3 ozs., long, 
picric powder

25

4-105 3 H
'

Do. 25 Groove for driving hand 
undercut.

4-105 3 3* Do. 25 Waved ribs in groove for 
driving band.

4-105 3 T.N.T., 3 drams 
and hags

25 Tapered cavity. Base 
plate,

4-105 3 0 Do. 25 For internal night tracer.
4-105 3 2i‘a Do. 25 Large base plate. Other

wise same as Mark IV.

4-23 3 2 3 ozs., long,
picric powder

31

4-23 3 2 T.N.T., 3 drams 
and bags

31 Base plate,

4-23 5 0 Do. 31 Tapered cavity.
4-23 4 3 Do. 31 For internal night tracer.

4-23 5 0 Do. 31 Large base plate; other
wise the same as Mark 
III.

4-23 3 LH- Do. 31 For internal night tracer. 
Strengthened walls.

i
i
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Table No, 23.—-Shell, B .L ., B .L.C ., Q.F., or Q.F.C. Common Lyddite—continued.

Para, in 
List of 
Changes

Nature of Gun.
Mark

of
Shell.

Ser
vice,

Type
No.
of

Band,

Length
in

Inches.

Diam

Band or 
Body.

eter.

Driving
Band.

Bursting
charge,

including
Exploders.

Lbs, oks.

Nature and 
Weight of 
Explodcra.

Weight
filled.

|

Remarks,

15434

/

4 ■ 5-inchQ.F.Howitzcr I L 4 15-12 4-46 4-62 6 2 3£ ozs. long, 35 Base plate.
picric powder

Do. 11 L ' 4 15-12 4-46 4-62 0 1 Do. 35 Thicker walls than Mark
I.

Do. HI

i

1

L 4 15-12 4-46 4-62 6 1 Do. 36 Large base plate.
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8479 4-7-inch Q.F.

9957 Bo,

11193 Do.

12036 Do.

15449 '  Do.

16446 Do,
Do, »**

i

i1

8463 5-inch B.L, Howitzer

9347 i\
Do.

i
9957 j Do.

11318 Do.

| Do.

I N 3 17-06 4-7

11 C 4 17-06 4-7

III c 4 16-365 4-7

IV c 10 16-365 4-7

V c 10 16-36 4-7

Y L s t c 10 15-81 4-7
VII c 10 16-36 4-7

I L 2 15 -00 4-96

II L 2 18-225 4-97

III L 4 18-225 4-97

IV L 10 18-225 4-97

V h 10 18-2 4-97

4 819 

4-819 

4-819

4-815

4-815

4-815
4-815

5-11

5-115

5 -  115 

5 115

6 -  115

7

7

6

6

6

0

5

5

10

10

n {)

4 14

9 15

9 15 

9 15 

9 15

! 4  ozs., long, 
picric powder

Do.

3| ozs„ long, 
picric powder

Do.

5 TJST.T., 3 drams 
and bags

45

l  Do. 45
i  Do- 45

51 ozs., long, 
picric powder, 
without water

proof paper 
cylinder

so n

Do. 50

41 ozs., long, 
picric powder

50

Do. 50

Do. i 50

undercut.
Waved ribs in groove for 
driving bands. Thicker 
walls.

Plain driving band intro* 
duced.

Tapered cavity. Base 
plate.

For internal night tracer.
Large base plate ; other

wise same as Mark V.

This shell was originally 
filled with gunpowder 
§ 8231.

Longer shell. Thinner 
walls.

Groove for driving band 
undercut.

Plain driving band intro
duced.

Base plate.
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T able No, Td.— SM I, B .L ., B.L.G,. Q .F . , or Q.F.G. Common Lyddite— continued.

Para, id Mark Type Length
List of Nature of Gun. of Ser* No. in

Changes Shell. vice. of Inches,
Band,

5 -4-inchB.L.Howitaer I S I 4 19*44

Do. n S I 4 19*44
15443 Do. h i S I 4 19*44

13169 i 60-pr. B .L................... ! I L 10 15-48

Diameter. Bursting 
charge, Nature and Weight

including Weight of filled.
Band or Driving 1 Exploders Exploders,
Body. Band, j

| Lbs. 036. Lbs.

1

5 ‘36 5-515 12 10 4i oss., long, 
picric powder

60

5-36 5-515 12 10 Do. 60
5-36 5-515 12 10 Do. 60

4-97 5-125 4 0 3£ oxs., long, 
picric powder

60

Remarks,

Base plate.



13169 Do........................... II L 10 19-06 4-97 5-125 8 0 4J ozs., long, 
picric powder

60 |Longer shell. Thinner 
walls. Greater capacity 
for burster.

16443 Do........................... III L 10 19-05 4-97 5-125 8 0 Do. 60 Base plate.

8479 6-inch B.L. or Q.F.... I X 5 21-81 5-97 6-33 13 12 5f ozs„ long, 
picric powder 
without water
proof paper 

cylinder

1021

9957 Do, II C 5 21-31 5-97 6-33 13 12 41 oza., long, 
picric powder

1021 Groove for driving band 
undercut.

9960 Do. III C 5 20-67 5-97 6-33 10 6 Do, 101tt Shorter and lighter.
11234 Do. IV C 5 20-67 5-97 6*33 10 6 Do. 101A Waved ribs in groove for 

driving band.
12267 Do, V X 7 20-57 6-97 6-33 10 6 7 drams, 

changing to 
exploder pellets

I 0 l u Cupro ■ nickel driving 
band.

15443 Do. VI L 5 20-57 5-97 6-33 10 6 Do. io i A Base plate.
15458 6-ineh B.L., Marks 

VII, VIII, X I and 
XI* guns

VII N 7 21-53 5-97 6-33 13 Do. 100 Cupro * nickel driving 
band. Base plate. 
Tapered cavity.

15008 Do. VUa X 7 22-89 6-97 6*33 13 5 Exploder pellets 100 Base plate. Tapered 
cavity.

16443 6-inch B.L. or Q,F.
guns

Y in L 6 21-63 5-97 6-33 13 61 Do, 100. Differs from Mark VII 
only in the driving 
band.

6-inch B.L., Murks 
VII and X I to X II  
guns

IX aqnt X 7 21-4 5-97 6-33 10 16 Do* 100 For internal night tracer.
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Par*, in 
List of 

Changes

Table No. 23.— Shell, 5.L., Q.F., or Q .F.C. Common Lyddite— continued.

Nature of Gun.

1

Mark
of

Shell.
Ser
vice.

Type 
No. of 
Band.

Length
in

Inches.

Dian

Band or 
Body,

leter.

Driving
Band.

Bursting
charge,

including
Exploders.

Lbs. ozs.

Nature and 
weight of 

Exploders.

!
i

 
i-

Remarks.

6-inch B.L., Marks 
VII, VUE, X I  and 
X I 1* guns

X N 7 21-63 5-97 6-33 13 6£ 5 drams T.N.T. 100 Large base plate; other
wise the same as Mark 
VII.

Do. X a N 7 22-89 5-&7 6-33 13 5 Do. 100 Large base plate ; other
wise the same as Mark 
V1U.

6-inch B X . or Q,F. 
guns

X I L 5 21-63 5-97 6-33 13 6£ Do. 100 Large base plate ; other
wise the same as Mark 
VIII.

6-inch. B X ,, Marks 
VII and X I to X II  
guns

X IIaqkt N 7 21-4 5-97 6-33 10 15 Do. 100 For internal night tracer. 
Large base plate; other
wise the same as Mark 
IX aqnt.



12298 6-inch B.L. Howitzer 
(Light)

i L 10 22-05 5-97

15443 Do. n L 10 22-05 5-97
9007 6-inch B.L. Howitzer i L 2 27-225 5-97

9957 | 
12552/

(Heavy)
Do. ii L 4 27-225 5*97

11234 1  

12298/ Do. h i L 4 27-225 5-97

129251 
12387/

7 •5-inch B,L„ Marks 
I to II** and V

r C 7 26-58 7-465

14518 Do* i i C 8 25-58 7-465

15072 Do. n i C 8 27-9 7-465

14879 Do. IIIa N 8 28-5 7-465
Do. IV C 8 27-9 7-465

Do.

*

IVa N 8 2S-5 7*465

6*12 14 4 7 drams, 100
changing to 

exploder pellets
6-12 14 4 Do. 100
6 1 2 18 14 4£ ozs., long, 

picric powder
122ft

6-12 18 14 7 drama 
picric powder

1 * 8 *

6-12 18 14 Do, 122 f t

7-99 19 7 4£ ozs.t long, 
picric powder

200

7-99 19 7 7 drams 
picric powder,

200

changing to 
exploder pellets

7-99 26 3 Do, 200

7-99 24 14 Do. 200 j
7-99 26 3 5 drama T.N.T. 200

7-99 24 14 Exploder pellets 200

Base plate.

Groove for driving band 
undercut.

Waved ribs in groove for 
driving band.

Cupro - nickel driving 
band.

Copper driving band.

Tapered cavity. Base 
plate.

Bo.
Large base plate ; other

wise the same as Mark 
TIL

Large base plate * other
wise the same as Mark 
TIIa.



Table No* 23.— Shell, B .L ., B .L .C ., Q .F .t or Q.F.G. Common Lyddite— continued,

Diameter. Bursting
Para, in Mark Type Length charge, Nature and Weight
List of Nature of Gun, of Ser- No. in including Weight of filled. Remarks.
Changes Shell. vice. of Inches. Band or Driving Exploders. Exploders.

Band. Body. Band.
Lbs. qzh. Lbs.

12855 7 *5-inch B.L., Marks I N 11 25’58 7 ’465 7-88 19 7 7 drams 200
III to IV* guns picric powder

Do. 11 N 11 26-98 7-465 7-88 23 5 5 drama T.N.T. 200 Tapered cavity. Base 
plate.

12507 9 ■ 2-inch B.L. (Light) I L 6 27-83 9-165 9 71 37 7 7 drams 
picric powder

290

15443 Do. II L 6 37-83 9-165 9-71 37 7 Exploder pellets 290 Base plate.

96361 
9957 j" 9 ■ 2-inchB.L.(Heavy) I L 5 33-86 9-165 9-71 40 0 4| 023., long, 380 Groove for driving band

picric powder undercut.
10508 Do. II L 6 33-86 9-165 9-71 40 0 Do. 380 Pitted with "  Broad

Vavasseur with gas- 
check, modified” driv
ing band.

11234 Do. III C 6 33’86 9-165 9-71 40 0 Do, 380 Waved ribs in groove for
driving band.
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12752 Do. IV c 6 30-24

14703 Do. V c] 8 30-24

15447 Do, VI c 8 32-11

16191 Do. YIIa L 8 33-7

Do. VIIIa L 8 33-7
Do. VIII L 8 32-11

12355\ 9 -4 5 -inch B,L. I L 1 28-646
15443/ Howitzer

10508 f 
10510 |

10-inch B.L, (except 
Marks VI to VII 
guns}

I L 6

j

36-55

9-ies

9-165

9-165

9-165

9-165
9-165

9-415

9-965

9-71 25 10 7 drams 380

9-71 25 10

picric powder, 
changing to 

exploder pellets 
Do. 380

9-71 33 4 Do, 380

9-71 33 0 Exploder pellets 380

9-71 33 0 Do. 380
9-71 33 10& Do. 380

i

Shorter shell and stronger 
ill design.

Broad copper driving 
band.

Tapered cavity. Base 
plate.

Differs from Mark VI in 
length, capacity and 
radius of head, and has 
no base plate.

Base plate.
Large base plate ; other

wise the same as Mark 
VI. (Lor Canada only.)

9-605 53 Do. 280 . Waved ribs in groove for
: driving band. Base 

plate.

10-61 46 0 ozs., long, 
picric powder

500
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Table No. 23.— Shell, B .L ., B .L .C ., Q.F., or Q.F.C. Common luddite— continued.

Diameter. Bursting
Para, in 
lis t of 
Changes

Nature of Gun.
Mark

of
Shell.

Ser
vice.

Type 
No. of 
Band.

Length
in

Inches. Band or 
Body.

Driving
Band.

charge,
including

Exploders.

Lbs. ozs.

Nature and 
Weight of 

Exploders

Weight
filled.

Lbs.

Remarks.

11399 J  
11469 \

10-inch B.L. (except 
Marks VI to VII
guns)

II C 6 36-55 9-965 10-4 46 0 4£ ozs. long, 
picric powder.

500 Maximum diameter of 
driving band reduced.

15443 Do. III c 6 36-55 9-965 10-4 46 o Exploder pellets 500 Base plate.

15007 10-inch B.L., Marks 
VI to VII guns

I N u 37-5 9-962 10-62 52 1 Do. 500 TapeTed cavity. Base 
plate.

14875 12-inch B,L. (Heavy) I N 6 46-5 11 965 12-76 113 4 7 drams 
picric powder, 

changing to 
exploder pellets

850 Do.

14870 Do, Ia N 6 48-25 11-965 12-76 112 3 Do. 850 Differs from Mark 1 in 
radius of head, length 
and capacity.

fZ
Z



15006 13 -5-inch B.L.(Light) I N 6 48-8 13-405

•

14*20 108 12 Do. 1,260 Tapered cavity. Base 
plate.

15505 Do. I a N 6 57 -42 13-465 14-26 170 11 Do, 1,250 Differs from Mark I  in 
radius of head, length 
and capacity.

Do. IIA N 6 58-58 13-465 14*26 183 13 Do. 1,250 Differs from Mark La in 
length and capacity.

Do. II*A K 6 G8-68 13-465 14*26 181 3 Do. 1,259]3 With adapter to R.L., 
Bes. 20369c.

13-5-incliB L.(Heavy) I a N 6 03-42 13-465 14-26 183 10 Exploder pellets 1,400 Base plate.
Do. P a N 6 63-42 13*465 14-26 181 9 Do. M 07jf With adapter to R.L., 

Dee. 20369c.

15-inch B.L................ Last N 6 07 14*965 15-76 223 12 Do. 1,920 Base plate. Pitted for 
internal night tracer,

225
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SECTION ( " E ” ) SHOT.

A r m o u r - P i e r c i n g  S h o t .

Armour-piercing allot are no longer manufactured ; those which 
exist are being used up for practice.

They have a small cavity, and their weight* can be adjusted by 
inserting dust shot and saw dust; the hole in the base is closed with 
a large steel plug, screwed and soldered in.

Armour-piercing shot have been issued fitted with caps, which 
were painted white to  distinguish them from capped shell.

Paint,— F o r marking, see page 236.

P ractice Shot.

Practice shot are used for practice over sea ranges ; they are of 
solid cast iron, fitted with the service driving band for whatever 
nature of gun they are intended for, except 7 '5-inch and 9 '2-inch , 
see Type 9, Plate X V I, The 9'2-inch and 10-inch have a hole for a 
lifting eye-bolt.

The letter “ P  ” denoting practice is stamped on the base.
The latest marks of practice shot are fitted with internal night 

tracers.
Paint.— For marking, see page 236.

Case  Shot.

Case shot have been made for guns and howitzers of almost all 
calibres. (See Table 24.)

The principal exceptions are the Q .F., 13- and 18-pr., 4 '7-inch 
and 4 '5-in ch  howitzer ; E .L ., 2 175-inch, 60-pr, and 6-inch howitzer.

They are becoming obsolete, however, more especially in the  
case of those made for large and medium guns.

In the British Service they will be met with as follows :—
Case shot 1

for ? In the equipment for the Territorial Force.
B .L .C ., 15-pr. J
Q .F., 15-pr. ,, „ In movable armament.
B .L ., 12-inch ,, ,, F o rt armaments.

In the Indian Service they are included in the equipment as 
follows

(1) B .L ., 4-inch and 5-ineh . . . . F o rt armaments.
(2) B .L ., 12- and 15-pr. 1

„ 30-pr. ? . . . . Field.
,, 5 ' 4-inch howitzer _J

(3) B .L ., 10-pr. . .  . .  . .  Mountain.
A case shot is essentially a close quarter projectile ; case shot 

from field guns is effective up to about 300 yards.
Construction.— The shot consists of an envelope containing sand 

shot (cast ironl or “ mixed metal ” bullets, packed in clay and sand, 
and is of the same weight as a long-Tange projectile.
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The envelope must be weak enough to break up at the muzzle of 
the gun and release the bullets, but it must also be strong enough 
not to set up on discharge, as this would cause it to  take the rifling-; 
should a case shot leave the bore with the spin of other projectiles, 
the dispersion of the bullets laterally would be very great and their 
range to the front very small.

As it is essential th at ease shot should not rotate, they have no 
driving band. Some case shot, such as th at for the 15-pr. described 
below, have at the base a copper band, which is intended to act as a 
gas-sealer, and which takes the rifling like a driving band, but such 
projectiles are specially designed so th at this band does not cause 
the projectiles themselves to rotate.

The following case shot are made on the same principle, illustrated 
on Plate X L I  and explained below in the description of the shot 
for the 15’  and 12-pr. :—

Mark V case shot for 
Mark I  ,, .,
Mark II  „ ,,
Mark I ,,
Mark I I  „ ,,

15-pr. and 12-pr., B .L . and Q.F, 
10-pr. B .L .
5 -inch howitzer.
5 '4-inch  howitzer.
2 '9 5 -inch Q.F.

Note.— The bodies of case shot are not painted;- they must be 
oiled to prevent rust.

Case Shot, 15- and  1 2 -p r .

The Shot, B .L ., B .L .C ., or Q.F. Case, 15 and 12-pr., M ark V, is for 
use with the following guns :—

B .L ., 12-pr, "1
B .L . and B .L.C ., 15-pr. r  Land Service.
Q .F., 15-pr. j

Q .F., 12-pr. . .  . .  Naval Service.

This shot has a  body of tinned sheet iron, lap-jointed and soldered ; 
the base is of forged steel and is secured to the body by the bottom  
of the latter being pressed into a recess for, and being held by, a 
copper band. The bottom  of the recess is milled. The base is 
recessed and is fitted with a straight wrought-iron handle. A small 
hole is bored through the bottom  of the recess and is closed on the 
inside by a thin wrought-iron disc soldered into a shallow recess. 
Inside the body are two steel segments, and in rear of them, resting 
loosely upon the base, is a wrought-iron or mild-steel disc. The body 
contains mixed metal balls (34 per lb.), the interstices being filled 
with clay and sand. The top is closed by a mild steel disc, over 
which the body is spun and lightly soldered.

Action.—  On firing, the band seals the bore ; the gas rushes through 
the hole in the base, forcing out the soldered disc and, acting upon 
the loose disc and the bullets, breaks the body away from the base, 
thus ensuring the release of the bullets before tho shot leaves the 
bore of the gun.

(B 11123) P 2



Case shoti B .L ., 30-pr. and B .L ., 4-inch.— The Mark I ease shot for 
the R .L ., 30-pr., is similar to the Mark I shot for the B .L ., 4-inch 
(see K g. 49).

Shot, B .L . Ca se , 4 -inch .

The body is of tin, in three longitudinal pieces, lap-jointed and 
soldered ; the bottom is of tin, fastened in the same way, and is 
partly covered by a copper ring of the form shown, which is 
attached by iron rivets. Sis; studs of soft metal are fixed round 
the exterior in front of the copper ring to a c t as stops in loading. 
The top is of sheet iron, tinned, fitted with one handle attached by

Fig. 49.

SH OT, B .L . C A SS, 4-INCII, M ARK I.

two staples, and is secured by the fringed end being bent over on it 
and soldered.

Inside the case there is a loose dise, three segments, and mixed 
metal bullets.

Case Shot, 6 -in c h  a n d  5-inch .

The case sh:t fo r  the B .L ., 6-inch and 5-inch guns are similar in 
construction (see Fig. 50).

In the above case shot there are metal studs round the base, but 
no copper ring, r

Ca se  Shot for  B .L ., 9 '2 - inch .
The case shot fo r  BJL,, 9 2 -inch is of the 3ame type as those for 

the 5-inch and 6-inch. I t  has, however, a central wrought-iron stay- 
bolt, two handles a t the top and a hole for the lifting eyebolt. ’
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Fig. 50,

? CASE SHOT, MARK I, FOR B,L., 5-INCH.

P a per  Shot.

Paper shot are intended for use in the Land Service, to be fired 
from guns which cannot, owing to their position, fire Service pro
jectiles in time of peace. They are used when specially ordered, to 
test the mounting, &c, They are designed to cause the same amount 
of recoil as a Service projectile, and to break up in the bore. The 
heavier shot are made in fractional portions.

They are to be fired with powder charges only (except when special 
permission is given for firing with certain cordite charges), and have 
the words “  not to be fired with cordite 51 stencilled with white paint 
on the body.

The body is made of wood pulp sufficiently strong to stand loading 
and slinging when filled, the ends being strongly secured by oak pins 
and glu e ; the shot is coated with black japan lacquer, and is filled 
with small shot and sawdust. Earlier marks were made of papier- 
mach4.
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Pig. 51.

SHOT, B.L. OR Q.F., PAPER, EJMPTE, 6-INOH, WITH BUNG, WEIGHT,

FILLED, 120-LB,

O&k
P in 5 '

■ O ak
P in a .



Table No. 24,—SAof, B .L . and Q,F. Case.
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^  43
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No. Nature.

o
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Ins. Ins. Lbs.ozs. Lb«.ozJLbs.ozs.
12-inch (Light) I 4574 11-88 35-2 828 8-oz. sand shot 6 2 0 414 0 714 0 21 0 1 Staybolt up the centre, and 

| fitted with hole for eyebolt.10-inch ................ I 7980 9-93 34-5 528 Do. 6 2 . 6 254 8 500 0 15 0
9-2-inch ................ I 4653 9-08 33-16 414 Do. 6 2 6 207 0 380 0 11 0

rNo hole for eyebolt.
\ Fitted with hole for eyebolt.8-inch ... 1

II
4523
4792

7*891
7 -8 9 / 23-5 486 4-oz. sand shot 6 2 6 117 0 210 0 6 0

6-ineb ................ I 4226 5*94 20-1 207 Do. 6 1 3 51 9 100 0 3 0
Copper ring at base.5 -4-inch Howitzer... I 5/9/98 — ■-- - 345 2-oz. sand shot ! -- - 1 — 30 10 60 0 —

5-inch ................ I 4376 4-95 12-3 450 Mixed metal 4 1 6 32 3£ 50 0 1 8 Do.
bolls (14 per 
Ih.)

Do.5-inch Howitzer ... I 8234 4-95 13*91 433 Do. 4 1 — 30 15 50 0 1 8
Do. II 9516 4-97 14*9 185 2-oz. sand shot 3 — --- . 23 2 50 0 — Do,

30-pr. I — 3-95 11-46 300 Mixed metal 3 1 6 1 9 30 0 3 p.c. Do.
halls (14 per
lb.)

Do.4-inoh I 4265 3-95 9-45 245 Do. (lBjperlb.) 3 1 6 15 6 25 0 0 12

12-pr. ................ I J 61461 
1 8 1 0 8 / 2-96 8-5 314 Do. (34 per lb,) 3 1 3 9 4 12 15 0 6 Copper ring at base fitted with

handle becomes Mark I*,
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Calibre.

12-pr.

15-pr. or 12-pr,

Do,
Do.

Do.

10-pr.

2-95-inoh Q.F.

Do.
Do.
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... IV I 8738 ! 
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... H I 16009

Ta ble No. 24.—S h o t, B .L . a n d  Q.F . C ase— continued.
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to
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P r o o f  S h o t .

Proof shot are of forged or .cast steel, cylindrical in shape, so that 
they shall not penetrate too far into the butt. _

They have the same driving band, and are of the same weight as 
the Service projectiles.

Shot, F lat-Headed  1 N 1 .

Shot, flat-headed, are similar to  pioof shot, but are made of cast
iron. _ ,

They are used for firing full elevation rounds at gun trials on ships. 
They are issued for all Naval guns, 3-inch to 15-tweft*

SECTION {‘s F .” ) PR A C T IC E P R O JE C T IL E S .

P ractice Over Sea  R ahqes.

For practice over sea ranges the following projectiles are used :—

(1) Practice sfiot as a rule.
(2) Common-pointed practice shell of cast iron filled with salt,

until existing stock is used up.
(3) Old Palliser shot . .  . .  ^
(4) Old A P . shot . .  . .  / No longer required and sen-
(5) Old common shell filled C fenced for practice.

with, salt . .  . .  . .  ’
(6) Service shell, emptied and filled with salt, or with bursting

charge wetted-

Filled Service shell, except Q .F., 12-pr., 4-inch and 4*7-inch, 
when fired a t practice are not to  be emptied, but the powder will 
be wetted, not moie than four days and not less than two days, before 
the shell are required for firing.

After the bursting charge has been drowned, the shell must be 
placed on their bases, with the plugs removed, for a few hours, to  
allow any surplus water to drain off.

Sufficient wetted powder should then be removed to bring the 
shell to correct weight.

The fuze-hole thread should be carefully cleaned and the plug 
lubricated before being replaced.

If the plug cannot be removed, shell may be fired at a drifting 
target, but not a t a  towed one.

Q .F., 12-pr., 4-inch and 4 '7-inch powder-filled shell to be fired 
a t practice from “ Fixed armaments ” will be emptied and brought 
up to weight with salt cake, dust shot, iron turnings, Ac.

Practice projectiles fo r  Q .F . guns.— All practice projectiles having 
base plugs will, before being fixed from Q.F. guns, 12-pr. and up, in 
both Land and Naval Service, have the key hole fitted with a wooden 
plug to prevent the lid of the cartridge from taking a seating in the 
plug.



P ractice over L aud R anges.

Field guns fire their Service shrapnel shell for practice,
B .L . howitzers, B I ,  60-pr„ and the 4'7-ineh Q .F ., on travelling 

carriage, fire a cast-iron common shell for practice. These shell are 
velvrilled internally and take a bursting charge of shell L.G . powder 
which is enclosed in a dowlas b a g ; 7-dram primers are used. (See 
Fig. 52, which shows an empty cast-iron shell for the B .L ., 60-pr.)

Fig . 52 .

SHELL, B.L. COMMON, 60-PR., MARK II, CAST IRON, 
(FOR PRACTICE.)

Scale f

S h e l l , F i l l e d  P it c h  a n d  P o w d e r .

The 5-inch and 6-inoh howitzers fire old iron common shell, or old 
lyddite shell, partially filled with, p i tc h ; on top of the pitch is a  
blowing charge of L.Gr. powder in a shalloon b a g ;  7-dram primers 
are placed next the fuze-hole. They are for use in temperate climates 
only.
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Fig. 53.

PRACTICE SHELL FILLED WITH TITCH AND POWDER,

Shell F illed  w ith  Smoke-producing Composition .

A new design of practice shell has been introduced for the Q .F., 
4 '5-inch howitzer.

The shell is intended to represent shrapnel.

Sh ell , Q.F. Common, 4 ‘ 5-inch H ow itzer , Mak e  1 I L  | .

The shell is made of cast iron. I t  is prepared to  take fuzes or 
plugs of the 2-inch gauge, and is filled with smoke-producing com
position stemmed in around a central burster of R .F .G .a powder 
contained in a batiste bag, which is enclosed in a paper cylinder and 
is removable.

The shell is issued plugged, and is painted black with two yellow 
bands around the body. The “ Plug, fuze-hole, 2-inch, No. 1, Mark 
I I ,” is used. The fuze used is the T. and P . No. 82.
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Fig. 54.

SECTION (G). MARKINGS ON PR O JE C T ILE S.
(See also Regulations fo r  Army Ordnance Services.)

A. P a in t  Marks .
(1) Tips

Shot (except case)— To have white tips. Capped shot to  
have the cap painted white.

Common shell (except lyddite)— To have black tips.
Shrapnel shell— To have red tips.

(2) Ends :—
Case shot containing chilled-iron balls— To have a white 

disc painted on the end.
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E M P T Y .

FI L L E D .
Shrapnel. Practice Shrapnel. Common Shell. Common Shell. 

Iron orSteeJ. *?* 4* Iro n . S te e l
xp t ?  Ifot. emptied owhjt to %  *  *  m

S ta r  Shell. LYDDITE, P o in te d  Com. Shell. A. P. Shell.
Without k it  plaster. 

IS
P lu g g e d . S te e l.

A
*  Kit 
^ Piaster.

Co ce Shot Special Casa Shi 
Iro n  Balls. Chilled Iron Bat

Not to be painted.

W hite Disc.

PLAN,

fiALProjectiles coated with lead are not to be painted oven the  lead coating, except as provided fo r base and  shoulder.
Nava/ Projectiles suitable W y  fo r use with Q E  12 Ph 12 a n d  8  c w t. Guns t o  be p a in te d  fe a d c o io u r . t  . ’
P ro je c tile s  f i t t e d  w ith  a l^upro  N icke l d riv in g  b a n d  have a  w h ite  b an d  pk tn w id th  im m e d ia te ly  above th e  d r iv in g  b a n d

(15 P r Shrapnel s h e ll body to be p a in te d  le ad , a n d  plug, B lack .
T  \ l 3 P r  a n d  18 P r  M a rk  1/ S h ra p n e l s h e lf, bodies  co be p a in te d  le a d  co lour.
<t> Pointed common shell fo r  P r a c t ic e  w il l  be s im ila r ly  m arked.

H it  P la s te r  re q u ire d  w ith  N ? l M a rk  I  p lu g  o n ly .
* i ( P ra c tic e  pro jectiles  (except those referred to in  footnote *  ♦ ) ,  w id th  o f  Yellow band to  be 2. inches fo r  6  inch and over; a n d  

~  T  | /  inch fb r  u n d e r  6 inch to 3 Pr.
(Common Practice shell filled  w ith  Pitch a n d  Powder, o r w ith  sm oke p ro d u cin g  m ix tu re  to re p re s e n t  s h ra p n e l w ill 
\hetve in a d d it io n  tw o  y e llo w  bands* The hsnds w ill be I  inch  wide $ n d  f in c h  a p a r t  fop  6 / n c h  s h e l l , a n d  £  inch  
[w ide  and  i  inch a p a r t  fb r  s h e ll b e lo w  6  in c h .
t P r o je c t i le s  B L  12 in ch  a n d  13-5 inch w il l be s te n o i/le d  -©• in  3  p la c e s  e q u a lly  s p a c e d  round  t h e  p ro je c t i le s  

® in d ic a te  c e n tre  o f  g r a v i t y  w hen f i l le d
3JSJ-

MalbvASons.Uth
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(3} Bands : —  _
Steel projectiles (except star, shrapnel, high explosive and 

lyddite)— To have a white band round the head.
Armour-piercing shell— Two white bands round the head.
All filled shell— To have a red band round the head.
High explosive shell to have a red band round the body.
All projectiles with cupro-nickel driving bands— To have 

a white band round the body immediately above the 
driving-band.

Practice projectiles— To have a yellow band round the body.
Pitch and powder and smoke composition practice shell—  

To have two yellow bands round the body.
Lyddite shell, empty, for drill— To have a  black band round 

the body.
(4) Bodies :—  '

All lyddite and high explosive shells to he yellow ; B .L ., 
15-pr. shrapnel, Q .F., 13- and I8-pr., Marks II  and III , 
shrapnel shell, and 12-pr. ; projectiles (except lyddite) 
suitable lor 12- and 8-cwt. guns only, to be painted lead 
colour; all other projectiles to be black, excepting case 
shot, which will not in future be painted.

(5) S ta r ; —
Star shells to have a star in red, on a white disc, on the 

shoulder.
(6) Numeral and calibre to be stencilled on all projectiles, both

Naval and Land Service above 6-pr. (except fixed 
ammunition).

Four-calibre head projectiles have the letter “ A ” after 
their numeral.

B .L ., 6 -inch projectiles of strengthened design introduced 
for Mark X I I  gun to have letter 14 Q after numeral.

Shell prepared to take night tracer to have “ N .T .\ a fte r  
numeral.

D escription . Additional Markings.

13 ’5-incsh ...  . .. ...
12-inch... ... ... ...
9 ’2-inch lyddite and practice shot 
6 -inch howitzer .................
4- inch .., ................. ...
C-inch ...  . .. ...
5- inch ...  .. .  . .. ...
10-inch, Marks VI to Y II  guns 
7 ■ 5-inch, Marks TTI to IV* guns 
12-pr. (Land Service) ...
12 and 14-pr. in Naval Service, suitable

only for 12-pr., 12 and S cwt. guns 
12 and 14-pr., suitable for all 12-prs., and ; 

12-pr. guns
6- and 3-pr. annealed shell ...

H ” or “ L .”

} “ Gun ” or “ Howitzer.11 

| “ Special.”
12 or 6 cwt., as the case may be. 

“ I ”
: } 12-pr., 12 and 8 cwt. 

“ 12- and 14-pr.”

“~X”
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(7) The word “ sand ” or “ salt. ” to be stencilled on the body
in white paint if a shell is filled with sand or salt for practice.

(8) The following additional markings will be shown on all shell,
excepting 6-pr. and 3-pr. Q.F. :—

(«) The word “ fuzed ’* if the shell is fuzed.
(6) The monogram of the filling station. (See para. 42, 

Regulations for Magazines, &c.)
(c) The date of filling.
(d) The nature of powder with which filled, e.g., P ,, Q .F.,

L.Gi. (except shrapnel shell).
(e) The marking " Dead weight” or “ actual w eight/5

except shrapnel, star, practice, and fixed ammunition.

( /)  The letter “ N ” on the bodies of all Naval projectiles 
to  be stencilled over the “ N ” which has been stamped 
on.

(g) If the shell is fuzed with a base fuze, the head of the 
fuze, or where an Armstrong base fuze is used, the 
lead cap covering the fuze will be painted red,

Fuzed A,P, lyddite will have the “ plate co v er55 painted 
red.

(ft) Projectiles for B .L ., 12-inch, 13 ■ 5-inch and 15-inch

will be stencilled in three places equally spaced

around the projectiles to indicate the centre of gravity  
when filled.

(9) The following markings will be stencilled on projectiles designed 
to take day tracers :—-

Distinguishing mark.

When a projectile is fitted for day tracer but 
is not filled with tracer liquid.

When a projectile is fitted for day tracer and 
filled with tracer liquid.

(10) The following markings will be stencilled on projectiles 
designed to take night tracers ;—

When fitted with night tracer.

When fitted for, but not with, night tracer.

When fitted with combined tracer fuze.

T.

T\F,
When fitted for, but not with, combined tracer fuze.



239

(11) If for Colonial Service ;—
u A.N.” for Australia. (Naval.)
“ „ „ (Land.)
t( N.Z.” ,, New Zealand. (Naval.)
“ N .^ Z .” ,, „ „ (Land.)
“ C.N ” „ Canada. (Naval.)
"  „ (Land.)
“  It].” ,, South Africa.

(12) F o r special distinguishing marks stencilled on lyddite shell,
see page 200.

(13) Shell which have been emptied will be marked on the head 
with the1 letter li E  ” in white paint, and also the monogram
of the station. _ _

(14) Shell which have been examined as to condition of bursting
charge, &c., will be stencilled “ Exd  ” date of examination 
and the monogram of the station.

(15) Shell to which external repairs (including re-painting) have
been carried out are to be stencilled Repd,” date, and 
monogram of station,

B, Markings Stamped  o n  P rojectiles.

The markings are generally stamped on the base, but in the case 
of fixed ammunition the markings will be found on the body above 
the driving band :—

(1) Calibre and numeral.
(2) Manufacturers “ initial ”  or “ Trade Mark.”
(3) D ate of completion of manufacture,
(4) “ Gun ”  or “ Howitzer.”
(5) “ H  ” or “ L ” =  denoting H eavy ot Light Shell.
(6) “ C.S.” or “ F .S .” =  denoting Cast or Forged Steel.
(7) t(A .P .” =  denoting Armour-Piercing,
(8) “ P  ” =  denoting Practice Shot.
(9) “ A ” after numeral ^  denoting 4-ealibre head.
(10) “ Q ” after numeral =  denoting Shell specially made to 

stand pressure of 6-inch, Mark X I I  gun.
(11) B .L ., 7 ‘5-inch and B .L ., 10-inch projectiles for B.M .S. 

“ Swiftsure ” and “ Triumph ” are stamped as follows :—
7 * 5-inch =  “ Marks I I I  and IV guns.”

10-inch — “ Marks VI and V II guns.”

(12) A on 3- and 6-pr. annealed shell.

The letter 11 N ” is stamped on the body of all Naval projectiles.

All projectiles are stamped with broad arrow “ -h ” and various 
work marks in definite positions by the inspectors.

The work marks generally consist of one or more letters.
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Fig. 55.

MARKING STAMPED AND STENCILLED ON COMMON-POINTED SHELL.
Stencilled.

W hite band denoting steel,
Kert band denoting *■ filled .”

Calibre of gun. ]
■, W ith

“ I I  ' for heavy shell, t  w hite 
! itaint.

M ark of shell. }

Dead w eight (on back).

If shell is fuzed.

M onogram of filling station, 

D ate of filling

N ature of powder, “ P "  
m ixtu re.

1-\
\

Naval Service.

Calibre of gun.

D ate of com pletion.

M ark of shell.
f< H  '* for heavy shell,

" C.S.” for east steel.

M anufacturer’s Initials

W
ith

 ik
iI 

pa
in

t.
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Fig. 56*

MAE KING STAMPED AND STENCILLED ON CAPPED ARMOUR-PIERCING
SHELL.

Stencilled.

Calibre of gun, i 
“  H ” for heavy I W ith 

shell. > w hite
p a in t.

M ark of shell. )
11A '' for 4-calibre head.

Dead w eight.

( “  W  "  m onogram  of 
\ fillin g  station.

D ate of filling.

N ature of powder, 
( la rg e  g ra in .)

W hite hand, 
B ed  band. 
W h ite  hand.

I f  shell Is fined .

Naval Service.

Stamped.

Calibre of gun and 
M ark of shell.

Mann fact n rt r ra 
in itia ls.

“ I I ” for heavy,
“ 1  ’* for lig h t sh ell.
“ P .S .” for foTged 

steel, “ C .S .” for 
cast steel.

D ate of com pletion.

D enoting arm our
piercing shell.

(b  11123} Q
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F ig . 5 7 .

MARKING STAMPED AND STENCILLED ON SHRAPNEL SHELL.

Stencilled,

R ed tip  d enoting sh ra p n e l. 
Red hftud denoting; filled.

.Nature of 
M ark of shell. f In  w hlt6‘fa in t .

MtillOgram Of filling station. 1 0  j  „llU i 
D ate of filling. r  B ed  paint

Stamped.

Calibre of gun. 
M ark of shell.

F.S.- Forged a feel. 
Manufacturer's initials.

Date of completion of manufacture



<b 11123)

Fig, 58.

MARKING STENCILLED ON LYDDITE SHELL

243
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Some Form er H arkings on Projectiles.
The markings are changed from time to tim e ; the following old 

markings will he met with :—
(1) The weight of a shell empty stamped on the driving band.
(2) The weight of the shell, filled, or “ dead weight,” stencilled

close above the driving hand, instead of on the shoulder,
(3) The markings f i  f L  stencilled on the bodies of the filled 

shell; this denoted “ Royal Laboratory.”
Projectiles f i le d  in the R L .  are now merely stencilled 

“ W  ” (Woolwich).
(4) The word t( Bag ” (meaning th at the bursting charge was

contained in a bag) and a red “  disc ” (meaning th at the 
shell contained 7-dram gunpowder primers) were formerly 
stencilled on common, common pointed, and A,P, shell.

SECTION (HJ.— PA CEIN G  O F B .L ., B .L .C ., Q.F. AND Q.F.C. 
P R O JE C T IL E S  FO R  TRAN SPO RT AND STORAGE.

T abue 25.

How packed for
Nature of
Projectile.

Transport. Storage.

(a) N aval an d  L an d  Service.
(i) All n a tu re s ................ “  Fixed ” am- Boxed Boxed.

munition
(ii) B .L ., Q.F. orQ.F.C., 

5-inch and under ...
Common pointed 
Armour piercing Boxed Boxed or in hulk.

(iii) All natures ... Star shell ... Boxed Stored in bulk except
8-inoh spherical which 
are boxed.

(b) N aval Sendee.
Q.F., 4 - 7-inch, B.L.and f Lyddite com* ]

Q.F., 4 -inch i  mon, if fuzed ^BoxBd Boxed, -
Q.F., 12-pr. and 14-pr. ... L Shrapnel ... J

(i) All natures in Horae, 
Fiold and Heavy 
Batteries, except 
B .L ., 6 0 -pr.

(ii) B ,L.,6-inch Howitzer 
in Siege and Terri
torial Artillery

(iii) B .L ., 5-inch, 4-inoh, 
10-pr. and 2 '75-inch, 
Q .F., 4 '7-in ch  and 
2 '95-inch, guns in 
Movable Armament, 
Mountain and Terri
torial Artillery

(iv) B .L „  B.L.O. and 
Q .F.,15-pr.,and B .L ., 
12-pr.

(c) Zand Service. 
All natures .

All natures

AH natures

All natures

> Boxed Boxed.
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T able 25— continued.

' How packed for
. .  t ,  I Nature of ___________ ________
Nature of Ordnance, j Proj-eotile. ' ! "

I T r a n s p o r t . S t o r a g e .

(v) B.L-,60-pr.,in Heavy 
Artillery

(vi) B.L.C., 6-inch, in 
Siege Artillery

(vil) B ,L ., 5 -inch Howit
zer in Territorial Ar- 
til lery

(c) Land Service— continued*
-*1 I TV. fAll natures 

All natures 

All natures

In
v slings j  

or
boxes

(viii) Q.F., 4-7-inohand 
under in Fixed Arma-| 
merits i

Lyddite common' 
plugged

Boxed !

u

In slings or boxes.

In slings or boxes.

Shells which on mobili
zation will be carried in 
limbers and wagons 
(and are not so stored 
during peace) will be 
stored in bulk. Those 
which will be carried in 
hired wagons will he 
stored in. slings or 
boxes. Of the shells 
which are stored by 
A.O.D., and are not 
included in the above, 
50 per cent, will he 
stored in slings or 
boxes, and the re
mainder in hulk.

Boxed or in bulk when 
stored by A.O.D.

In bulk when in B.A . 
charge.

P rotection of P rojectiles which are Transported and Stored
in B ulk.

The following projectiles which are transported and stored in bulk 
will be protected as follows :—

Naval Service.
(а) All shell with fuzes, base percussion, large, with steel protecting

plate, need not be protected. For the protection of laTge 
base percussion fuzes without steel protecting plate, a fuze 
protector, which consists of a dished iron disc with two 
projections which engage in the wrench holes of the fuze, 
should be used. When these fuze protectors are not available 
“ Protectors, projectile ” should be used for transport, these 
being removed before the shell is stowed.

(б) Uncapped A.P. shell will, in transport, be fitted with “ P ro
tectors, projectile.”

(c) All B .L . and Q .F. projectiles with the driving band with 
gas-check will have one grummet on each side of the gas- 
cheek portion of the band to be kept on in store and where 
possible in the shell rooms.
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(rf) Filled, and fuzed A .P, lyddite shell have the fuze protected 
by the “ Plate cover.”

(e) Transport and storage of shells fuzed with base fuzes .— Shells 
fuzed with base fuzes No. 11, Marks I  and I I , without “ Fuze 
protectors,”  must never be placed, either temporarily or per
manently, with the point of one against the base of another, 
and the fuze protectors should never be removed during 
transport so long as there is the least risk of the point of a 
projectile coming into contact with the base of a shell having 
a base fuze. Special precaution will be taken to prevent 
movement of base fuzed shells during transport.

SECTION (I).—D R IL L  SH ELL.

Drill shell are issued for B .L , guns, 30-pr. to  15-inch,and for 5'4-inch  
and 6 -inch B .L . howitzers.

No more drill shell for the B .L ., 9 '2-inch will he made. Where 
drill shell are not already provided for B .L ., 9*2-inch guns, one 
Service cast-iron, common, nose fused shell per gun will be set apart 
for drill purposes and marked “ Drill ” in one-inch white letters round 
the nose, so as to ensure the same shell always being used. This 
shell is to be rammed home a t the first round only, and local arrange
ments made for extraction a t conclusion of drill (for this purpose a 
light spar may be required).

Drill shell are not issued with the equipments of the B .L ., 2 ’ 75-inch, 
B .L ,, 12-pr, of 6 cwts., B .L . and B .L .C ., 15-pr., nor for Q .F., 4 '5-inch  
and 5-inch B .L . howitzers.

The drill shell for the B .L ., 30-pr., fo r  the B .L ., 4-mcA, and fo r  the 
5 '4 -inch howitzer are made of cast iron, fitted with gunmetal bands 
to prevent injury to the rifling in loading and unloading. The nose 
is bushed similar to the common shell and the base is fitted with a 
gunmetal plug hollowed out to form a bridge for the hook of the 
extractor to engage with. A groove is formed between the front 
end of this lug and the body of the shell to take a rope grummet 
which prevents the shell being rammed too far home.

Shell, B .L . drill, 6-inch howitzer, M ark I I ,  are similar to the above, 
but are fitted with a  steel plug instead of one of gunmetal.

The shell, B .L . drill, 7 ‘ 5~inch, M ark 1, and the Shell, B .L . , or Q .F. 
dfiU, 6-inch, M ark V  | L  | (see also Drill shell for Q.F. 6-inch),
are similar to the drill shell already described, but the groove formeid 
between the gunmetal base and the lower metal band is bound with 
spunyarn as shown in Fig. 59.

The binding of spunyarn should be well smeared with Russian 
tallow before the shell is taken into use, and again when necessary 
to prevent difficulty in extraction.

Should the spunyarn binding require renewal it may be carried 
out as described in para. 12553, L. of C. in W ar Material,

The Mark IY  drill shell for the B .L ., 6 -inch gun had a rope grummet 
instead of the trapping of spunyarn.

Existing B .L ., 6-inch, Mark IV, drill shell will be bound with spun
yarn locally and a j * | added to  the numeral.
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Shell, B .L . drill, 6’inch, Naval, Mark I II , is made of pinm etal 
and has no rope grummet or frappiug of spunyarn. The hollow in 
the base has a bayonet joint recess to receive the extractor when

K g. 59.
SHELL, B.L. DRILL, 7'5-INCff, MARE I.

the latter is employed in withdrawing the projectile. I t  is brought 
np to the weight of a  Service projectile with lead ash.

The drill shell for the B .L ,, 9'2-inch, 10-inch, 12-inch, and 13'5-inch  
aie made of east iron of abont the same dimensions and weight as 
the Service common shell; they are filled with salt and the hole in 
the base closed by a laTge gunmetal screw plug which is recessed, a
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Fig. 60.

DRILL SHELL FOR Q.F. GUNS.
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bridge being formed across the recess for the extractor to engage 
-with when withdrawing the shell. They are fitted with two gunmetal 
hands— one near the base, the other at the shoulder. The base end 
of the shell is turned down and screwed to take a gunmetal ring which 
projects over the side and prevents injury to the gun in loading. 
A groove is formed round the junction of this gunmetal ring and the 
body to take a rope grummet which prevents the shell jamming
when rammed home. .

The shell are fitted with a hole in the side a t the centre of gravity
to take the “ Bolt, eye, lifting.”

In future manufacture of drill shell for Land Service the eye bolt 
lifting hole will be dispensed with.

A common-pointed shell weighted with salt, and stencilled near 
the point with the word “ D R IL L  *' is used for drill purposes with 
the B .L ., 9* 45-inch howitzer.

Drill shell for the 4 '7-inch, 4-inch and 6-inch Q.F. guns (see also 
Shell, B .L . or Q.F. drill, 6-inch), also the 5-inch B.L.C . are made of 
wood, brought up to weight of the Service projectile by a lead core. 
They are fitted with a bolt which passes through the centre of the 
shell ; the front end of this bolt screws into a gunmetal nut which 
forms the point of the shell.

The base is of gunmetal, having a recess in which is formed a  
slot to receive the “ T ” Bhaped projection of the extractor. Two 
bands of copper are fitted to the shell ; the rear band is sufficiently 
large to prevent the shell being rammed home too far.

Shell, Q.F. Drill, 12-pr.f M ark I I .

The drill shell for the 12-pr., Q .F., is made of gunmetal of the 
same diameter and weight as the Service projectile, except that 
instead of being fitted with a  driving-band the diameter is increased 
near the base to prevent the shell being rammed home too far. The 
base of the shell is closed by a plug recessed to receive the hook of 
the extractor.

SECTION (J ) .— CAUSES OF BLIN D S AND PR EM A T U R ES.

B l i n d s .

The fact of a fuzed shell failing to burst may be generally attributed  
to  some fault in the manufacture of the fuze, or in its preparation, but 
it may also be due to the shell not being properly filled, a damp bursting 
charge, damp exploder, or a dirty shrapnel primer. “ Graze ” per
cussion fuzes will cause blinds if the shell is not sufficiently checked. 
The most trying conditions for a fuze of this description are a heavy 
shell with a high velocity and a small angle of incidence, since a heavy 
body moving a t a high rate of speed is more difficult to check than a 
light one.
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To sum up, we may divide the probable causes of blinds into two 
classes: -

£
f|Z>u-c to Shell.

(1) Empty, or shell not properly filled.
(2) Damp bursting charge.
(3) 7-dram primers omitted.
(4) With shrapnel, a dirty or defective 

shrapnel primer.
(5) With lyddite, damp or defective 

exploders.

D u e  to F u z e s ,

(1) Fuze not properly prepared.
(2) Fuze used in a gun for which it 

was never intended.
(3) Defective fuze.
(4) With graze fuzes, angle of descent 

too slight, and shell not sufficiently 
cheeked on graze.

P rem atures,

Premature explosions are even more serious than blind shell, and 
it is difficult to over-rate the importance of getting lid of them, 
especially with high explosive shell.

A premature m ay be due to a weak shell breaking up in the gun, 
ox to the penetration of gas into the shell through a  flaw. I t  may 
also be due to the ignition of the bursting charge due to the distortion 
of the shell, or from friction or shock of discharge.

Distortion may be due to (a) oil in the bore ; (6) weakness of the 
shell ’sfralls :—■

(a) The oil collects in front of the driving band as the projectile 
travels up the bore and, as it cannot escape, forces in the 
walls of the shell.

(b) The walls of the shell being unable on firing to withstand
the pressure acting on the base, bulge outwards.

These two forms of distortion are termed “ set in ” and “ set down ” 
respectively.

I t  appears to  be conclusively proved th at prematures may occur 
from shell not being properly filled, and also from the great friction 
due to the rotation of the shell and the powder setting back on shock 
of discharge.

For this reason the insides of shell are either velvrilled or varnished, 
to give them a smooth surface.

As an additional precaution, burster bags to  contain the charge 
are used with practically all powder-filled common and armour
piercing shell, except the smallest. The necessity for these bags has 
been demonstrated on several occasions when shell have been fired 
without them.

W ith time fuzes, apart from defects of manufacture, a premature 
may occur in metal fuzes from the time ring not being clamped down, 
when the flash of the burning composition could travel round the 
underside of the ring.

With graze percussion fuzes a rebound action m ay be set up by 
the shock of discharge, which might throw the detonator against the 
needle. To check this aetion, a spiral spring is placed in all modern 
fuzes between the pellet and the body of the fuze.
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There is also the fact th at a very light shell may be checked by an 
irregularity in the bore of the gun, sufficiently to set the fuse in action.

W ith direct action fuzes prematures are less likely, and the cause, 
if one does occur, is more obscure. Placing a disc of tin foil under the 
detonating composition was found to have a great effect in preventing 
prematures.

Base fuzes have introduced additional causes for prematures from 
failures due to a  weak fuze, or from the penetration of gas into the 
shell between the fuze and the body of the shell, or between the  
pressure plate and the fuze body.

To sum up, the probable causes of prematures m ay be divided
into two classes :—

Due to Shell. \ B u e  to Fuze,

(1) Bad lacquer.
(2} Grit in shell.
(3) Burster bag omitted,
(4) In shrapnel, a  rusty tin eup.
(5) Weak or defective shell.
(6) Shell not properly rammed home.
(7) Obstruction in the bore,
(8) Oil in the bore.

SECTION (K ).— STO RES USED  IN  CONNECTION W ITH  S H E L L .

B a g s , B u rster .

Bags, burster, are used with common, common-pointed, and A.P. 
shell, 4-inch and above.

F o r common shell they are made of dowlas. Common shell filled 
through the base have the tip, while those filled through the nose 
have the neck and shoulder of the bag made of shalloon. Shalloon 
is used to  lessen the resistance to  the penetration of the flash from  
the fuze.

W ith heavy natures, “ collar doth ” is employed a t the shoulder 
of the hag to form a cushion for the powder as it sets back on the 
shock of discharge.

The burster bags for common-pointed shell are also made of dowlas, 
with a neck and shoulder of shalloon.

F o r armour-piercing shell the burster bags are made entirely of 
“ lasting clo th /’ a material much closer in texture than dowlas, the  
object being to prevent the bursting charge, if dusty, from working 
through the hag.

The burster bags for A .P. shell were formerly made of dowlas, 
and such bags will still be m et with.

Burster bags for shell filled with “ pitch and powder ” are made 
of shalloon.

Burster bags for iron or steel shells or different marks of shell 
of the same calibre are not interchangeable, as the capacities of shells 
of different material may vary considerably. The bags have the 
numeral, nature of shell, and contractor’s mark on them.

(1) Fuze not properly prepared.
(2) Fuze used in a gun for which it 

was never intended.
(3) Defective fuze.
(4) Penetration of gas through or over 

the fuze.
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The following shows the marking on burster bags :—
R  + L

I
4-in.

B .L . or Q.F. 
Common 
Pointed. 
Heavy.

R  + L  
II

9 ’2-in. 
B .L . 

Armour
Piercing. 

Marks I to  
III  Shell.

B ags, P rim er , 7 Drams.

Bags, primer, 7 drams, M ark I , are small shalloon bags containing 
7 drams of F.G . powder. Two or more of these primers are inserted 
in all common, common-pointed and armour-piercing shells filled with 
bursting charges of powder in bags, to facilitate igniting the bursting 
charge and to  fill up the shell.

P rim er , Shrapnel Sh el l , Mark III .

This primer is made of brass, solid at the top, with a conical cup
shaped recess ; the bottom of the cnp is perforated with three small

Fig. 61.
PRIMER, SHRAPNEL SHELL, MARK III. 

F n ll Size.

Leather washes.
tliread3 pfrr in ch .

M.G.1 pcnvdei.

- 4  Sh a llo o n  disO.

Bra&a washer “U14-inch th ick .

holes, communicating with loose powder, with which the body of the 
primer is filled. The bottom is closed by a thin brass washer covered 
with shalloon.

There is a slot in the head for the screwdriver, and a leather 
washer is placed under the shoulder.

The Mark II  had a smaller head, and had no leather washer under 
the shoulder.

W a d s , F u z e -H o l e .

Wad, fuze-hole, G .S., M ark I I I  is made of papier-mache, and 
has a hole in the centre covered by a thin disc of black shalloon 
cemented to one side. I t  is used with 4-inch B .L . shrapnel, Marks V 
and V I, and the 4*7-inch Q .F., Maik IV shrapnel to prevent the 
powder from wmrking up into the fuze-hole of the shell. The side 
covered with shalloon is placed downwards in the shell.
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Wad, fuze-hole, 2-inch, M ark 1 \ N  } is made of millboard similar 
to  the Wad, fuze-hole, G.S., Mark III , but larger in diameter. I t  is 
used with Naval shrapnel having the 2 -inch fuze-hole.

F u ze  P lu g s .

Plugs used with Nose-Fuzed Shell.

Plug, fuze-hole, G.S., with loop, 
Mark I.

Plug, fuze-hole, G.S., without, 
loop, Mark I.

Plug, fuze-hole, G.S., without 
loop, Naval.

r Fo r all shell with G.S. gauge 
< (except lyddite), carried in 
l  limbers, &c.
f  For all shell with G.S. gauge 
 ̂ (except lyddite), not carried 
L in limbers, &c. 

f  G.S. plug with flange and washer 
L for old common shell in N.S.

Plug, fuze-hole, Special, No. 1, 
Marks I to I II .

Plug, fuze-hole, Special, No. 2, 
Mark I.

Plug, fuze-hole, Special, No. 3, 
Mark I.

Plug, fuze-hole, Special, No. 4, 
Mark I.

Plug, fuze-hole, Special, No. 4a , 
Mark I.

fF o r  lyddite shell, 2 '7 5 -inch, 
J 4 '5-inch howitzer and above,
] except those taking Nos. 18
h and 44 fuzes.

Steel plug, used with empty 
lyddite shell to protect nose. 

{_ (Special to India.)
F o r all lyddite shell taking 

Nos. 18 and 45 fuzes.
For Mark I lyddite shell for

l Q-F-. 3-Pr -
j F o r  lyddite shell, Q .F ., 3-pr., 
| except 3-pr., Mark I  shell.

Plug, fuze-hole, 2 -inch, No, 1, 
Marks I and II  (Mark I white 
m e ta l; Mark II, forgeable 
alloy).

Plug, fuze-hole, 2-inch, No. 2, 
Marks I and II. <

For shrapnel for B .L ., 2 175-inch, 
Q .F., 13- and 18-pr., 4* 5-inch 
howitzer. Common shell, 
4 ’5-inch howitzer.

For all shrapnel having 2 -inch 
gauge; except B .L . ,2 ’75-inch, 
Q .F., 13- and 18-pr., and Q .F., 
4 * 5-inch howitzer.

Plug, fuze-hole, G.S., with loop, M ark 1  \ L  \ is a eonical plug 
without shoulder, having a square hole in the head to take the G.S. 
key, and a  loop of tarred white line about 1£ inch long ; the loop 
facilitates extracting shell from limbers.

Plug, fuze-hole, G.S., without loop, M ark I  \ G | differs from the 
above in having no loop.

Plug, fuze-hole, G.S., without loop, Naealt M ark I I  \ N  f has a 
flange- ’19 inches wide, under which is a leather washer, soaked in 
ozokerme, to make a water-tight joint.
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P lugs for  L y d d ite  Shell .

_ Plugs, fuze-hole, Special, No* L — The latest mark is Mark I I I  ; it 
is secured after having been screwed home, by being stabbed in three 
places a t the top of the flange. The Mark I I  plug is identical in 
dimensions with Mark I II , but the metal of which the plug was manu
factured was not free from traces of lead.

The Mark I plug is flat on top, and so cannot be secured by stabbing. 
The Mark I plugs have now been altered (to enable them to  be stabbed} 
by turning a groove round their upper surface ; such plugs are known 
as Mark I .*

I t  was the introduction of stabbing the plugs th at rendered kit 
plasters unnecessary.

Kg. 62,

MARKS I I  AND I I I .
PLUGS, FUZE-IIOLE, SPECIAL, NO. 

MARK I . *
1.

Plug, fuze-hole, Special, No. 2, M ark I  | 8 .1 . \ is made of steel, 
blackened, and fitted with a leather washer. I t  is used for the 
protection of the nose of em pty lyddite shell, and is specially made 
for India. (See Fig. 63.)

Fig. 63.
PLUGS, FUZE-HOLE, SPECL4L, NO. 2 | S.L | .

Scale full size.

c

t
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Plug, fuze-hole, Special, No, 3, M ark I  \ C\ is made of the same 
metal as the Plug, fuze-hole, Special, No. 1, Mark I I I  (free from any 
trace of lead) ; it is used with lyddite shell th at are intended to  take 
Fuzes, percussion, D.A. Im pact, Nos. 18 and 45,

Fig. 64.
PLUG, FUZE-HOLE, SPECIAL, NO. 3, MARK I. 

Seale Full Size.

Plug, fuze-hole, Special, No. 4 ,  M ark l  \ N  1 ,— The No. 4  Plug, 
fuze-hole, special, is used with the Mark I, 3-pr. Q .F. lyddite shell. 
This shell takes the Fuze, percussion, D.A. Impact, No. 19. I t  is 
similar to  the No. 3 plug illustrated above, but smaller, and the body 
iB not tapered.

Plug, fuze-hole, Special, No, 4a5 Mark I \ N  | .— The No. 4 a 
plug, fuze-hole, special, differs from the above in being tapered ; it is 
used with shell taking the Fuze, percussion, D.A. Im pact, No. 19a.

Plug, fuze-hole, 2-inch, No. 1, M ark II \ L \ .— This plug is 
made of “ forgeable alloy ” to the form shown in Fig. 65.

K g. 65.

PLUG, FUZE-HOLE, 2-INCH, NO. 1 ,  MARK II | L [ .
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Plug> fuze-hole, 2-wtcA, No. 1, M ark I  \ L  j is made of white 
metal. The top is convex, and projects over the screwed portion and 
forms a protecting flange for the fuze-hole of the shell, and it has a. 
square key-hole in the top.

Plug, fuze-hole, 2 -inch, No. 2, M ark I I  \ C  \ is made of “ forgeable 
alloy ” to the form shown in Fig. 66. I t  has a longer stem than the 
No. 1, Mark I I  plug ; it is used with shrapnel shell having the deep 
fuze-socket.

Fig, 66.
PLUG, FUZE-HOLE, 2-INCH, NO. 2, MASK II | C j .

Plug, fuze-hole, 2 -inch, No. 2 , M ark I  1C  .— The plug, fuze- 
hole, 2 -inch, No. 2, Mark I  is similar to the Mark II  plug, hut is screw- 
threaded to  the shoulder ; the set-screw in the nose of the shell, when 
screwed home, has a tendency to damage the thread of this plug.

P lugs used w ith  B ase-F uzed  Shell.

Plug, base, shell, No. 
Marks I and II.

Plug, base, shell, No* 
Marks I to IV*

Plug, base, shell, No, 
Mark I.

Plug, base, shell, No. 
Mark I.

Plug, base, shell, No. 
Mark I.

Plug, base, shell, No. 
Mark I*

1, J  F o r filled shell taking the large base fuze, 
\  except No. 16 ; 6-inch, and above.

„ ( F o r  filled shell taking the medium base 
'5  fuse, 12-pr. to 5-inch (2 '95-inch double 

L shell).
3, j  For Q .F., 3- and 6-pr., practice plugged 

l  shell.
| For empty shell {C.P. and A .P ., 6-inch

/  and above), also old C.I. practice 
L C.P. shell.

5 , / F o r  empty shell, C.P,, 12-pr. to 5-inch
'1

6,
(also old C.I. practice C.P. shell). 

For shell taking No. 16 base fuze.

Plug, base, shell, No. 7, 
Mark I.

Plug, base, shell, No. 8, 
Mark I.

f  Or shot (metal), preserving night tracer 
< recess for all shell, except Q .F., 3-pr, 
[_ and 3-inch.
(O r  shot (metal), preserving night tracer 
L recess ; Q .F., 3-pr. and 3-inch.

Plugs, base, shell, No. 1, Marks 1 and I I ,  are made of gunmetal 
of the same gauge as the large base fuze ; they have a recess in the 
head to take the “ Key No. 8 .”
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The Mark I I  plug is longer and heavier than the Mark I ; it was 
introduced to conform with the new design of base fuzes (i.e. , No. 11, 
Mark V and No. 15, Marks I I  and III).

Fig. 67.

PLUG, EASE, SHELL, NO. 1, MARK I I .

P lug , B ase , Sh el l , No. 2, Marks I  to IV,

The plugs are generally similar to the No. 1 base plug, but smaller, 
and are of the same gauge as the medium base fuze.

The Mark II  plug is longer than Mark I ; it was introduced with 
the Mark Y  No. 12 medium base fuze.

The Mark I I I  plug is yy of an inch longer than Mark II  ; it was 
introduced with the Mark Y I  No. 12 medium base fuze.

The Mark I Y  plug differs from the Mark III  in having a shorter 
length of Bcrew thread in order th at the threads may not project into 
the cavity of the shell.

U nserviceable  N os. 11 an d  12 B ase F uzes to be  used  as P lugs. 

(a) / «  saUjiUed or empty shell.
The fuzes when used for this purpose will be prepared by 

removing the magazine plug and detonator, breaking 
the needle and stamping the word “ EM PT Y  ” on the 
base.

{ b  11123}
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(6) Fo r use in filled shell fo r  Land Service.
The above-mentioned fuzes when ordered to be used aa 

plugs in filled shell will be prepared by burning out the 
fuze, and in order to avoid the possibility of a live fuze 
getting into a shell in mistake for a  plug, the magazine 
and detonator plug of the fuze will be replaced by a  wooden 
plug of the Bame size and dimensions.

Fuzes are to be stamped on the base with the word 
“  E M P T Y .”

Plug, base, shell, No. 3, M ark I  \ C  j is made of gunmetal to the 
same external dimensions as the Hotchkiss base fuze.

Fig. m .
PLUG, BABE, SHELL, NO. 3.

/  “N

Plugs, preserving, fuze-hole, Hotchkiss, M ark 1  ia made of white 
metal and is used for store purposes only.

Fig. 69.

PLUG, PRESERVING, FUZE-HOLE, HOTCHKISS, MARK I.

Plug, base, shell, No. 4 , M ark 1 \ C \ ia made of gunmetal and 
resembles the Plug, base, shell, No. 1, but is much shorter, the inner 
end being cut off at the termination of the screw thread.

Plug, base, shell, No. 5, M ark 1 \ C  J is similar to the last named, 
but is of the same gauge as the No. 2 base plug.

Plug, base, shell, No. 6, Mark I  \ C  | ia similar to No. 1, Mark II, 
but is O '17 inch shorter. I t  must be free  from  lead.

Plug, base, shell, No. 7, M ark 1 \ C  | is of metal, and is used to  
preserve the tracer recess in shells taking the internal tracer.

Plug, base, shell, No. 8, M ark I  j C  | is of metal, and is used to  
preserve the tracer recess in shells taking the external tracer.
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Note.— Alt Plugs, base, shell, are stamped on the base with their 
number and numeral, and the letter “  P .”

Plug, base, shell, Nos, 1, 2 and 5, supplied by the trade are examined 
and weighed.

Those found correct to weight are stamped with “ W .”
Those of incorrect weight will be stamped with 0 .”
Those marked “ W  ” are suitable for storage or for firing in filled 

shell, whether filled with powder or salt.
Those marked “ C ” are suitable for storage, but must be used in 

salt-filled shell only.

SUN D RY STORES USED IN  CONNECTION 
W ITH  SH ELL.

Adapter, 2-inch fuze-hole, M ark 1 \ 0  | , is made of aluminium, 
screw-threaded externally below the shoulder to suit the 2-inch fuze- 
hole gauge, and screw-threaded internally to the G.S. gauge. I t  is 
for use with shTapnel shell hawing the 2 -inch gauge, to adapt them  
to take fuzes having the G.S. taper and pitch.

The adapter has a slot cut in the shoulder to take the key for 
inserting, or removing, and is fitted with a steel set-screw for securing 
the fuze when screwed home.

Fig. 70.

ADAPTER, 2-TNCH FUZE-HOLE.

Adapter, drill, 2-inch fuze-hole, M ark I  | C | , is similar to the 
above in dimensions but is made of brass or other hard metal instead 
of aluminium. I t  is blackened externally, and is stamped “ D rill .”  

Bolt, eye, lifting projectiles, small, M ark I I I , is made of wrought 
iron ; it is used for raising to the loading position the projectiles 
for the 9 '2-inch  B .L . to 1 3 ’ 5-inch guns. The Mark II  bolt, eye, 
lifting, had two eyes for the hook of hoisting tackle, and three grooves 
were cut across the screw-thread to allow the escape of any tallow, 
&c., with which the bolt-hole may be filled. (5ee Fig. 71.)

(b  n i 2 3 )  « i
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Fig. 71.

BOLT, EYE, LIFTING PROJECTILES, SMALL, MARKS II AND ITI.

Mark ITT. Mark II.

. Discs, base plug, are employed with B .L . cast-iron common shell
6-inch and upwards, and the 6-inch cast-steel common shell, Marks IV  
and V, to seal the joint when the base plug is screwed home.

They are made of lead in two sizes, having a square projection 
which fits into the hole in the base plug. When hammered home 
they fit tightly into the undercut recess in the base of the shell.

F o r the size required for any particular shell, see Regulations for 
Army Ordnance Services, P art II.

Grummets, projectile, sets.— Projectiles having the gas-check form 
of driving band are fitted with rope grummets to protect the gas- 
check portion in transport and store.

The latest grummets are made of two pieces of rope— one to go 
on either side of the gas-check, each having an eyesplice at both ends. 
The ropes are connected together at intervals by tarred line, and, 
when fitted to the shell, the end3 are secured by a lanyard of tarred  
line.

The older pattern grummets were spliced together and had to he 
forced on and off— one from the nose, and the other from the base of 
the shell.

When in position they are connected by tarred line.
The size of rope used varies from inch to  3 inch, and, in the case 

of the heavier natures, the rope in rear of the gas-check portion of 
the driving band is larger than th at in front, in order to give better 
protection to the gas-check lip. .

Protectors, projectile, were placed in a numbered series from 1 to 8.
Ho. 1 is now obsolete. The uses of Nos. 2 to 8 are shown below.
No. 2, Mark I I  to IV  [ N | B .L ., 13 ‘ 5-inch.
No. 3, Mark I to I I I  | N ] B .L ., 12-inch heavy.
No. 4, Mark II  to IV | C 3 B .L ., 12-inch light.
No. 5, Mark II  to IV | C ] B .L ., 10-inch.
No. 6, Mark II  to IV i C I B .L ., 9 2-inch.
No. 7, Mark I I  to  IV | C i B .L ., 8-inch.
No. 8, Mark I I  to IV  | C | B .L ., B .L .C ., Q .F., or Q .F.C., 6-inch.

The protector consists of an elm block recessed to receive the point 
of the projectile and fitted with a band of hoop iron in one piece,
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bent, and riveted a t the bottom to a dish-shaped plate which fits 
over the base of the projectile. The top of the protector is secured 
to the band by two strap bolts, each fitted with studs, which engage

F ig - 72 .

PROTECTOR, A.P. PROJECTILE.

in slots at the top of the band. B y  engaging any two opposite studs 
in the slots, the protector can be lengthened or shortened as required, 
being clamped on to the projectile by the nuts on the strap bolts ; 
in earlier Marks the band was in two pieces.
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Certain issues of protectors (B .L. or Q .F., 6-incli to 1 3 '5-inch) 
differed from the above in being provided with only two studs on 
the strap bolts.

Protectors, projectile are issued to N.S. with nncapped A .P ., 
and uncapped common-pointed shell. In the L.S. they are issued 
with uncapped A.P. shell only.

Protectors, armour-piercing projectiles ] C  ] .— There is also an 
older pattern of protector designed for uncapped A.P. shot only. 
I t  is not extensible and has no tray  for the base, but the strap passing 
under the base has two Btuds which fit into the holes of the base plug, 
and so retain the protector. They have been superseded by the  
protector, projectile.

Rings, lead, base plug, large and small. They are made of lead 
'3-inch in thickness, and hollowed out on the under surface ; they 
are intended to be hammered into the recess between the metal 
adapter and the shell to seal the joint.

They are used with the earlier marks of cast-steel common and 
common-pointed shell.

For the size required for any particular shell, see Regulations for 
Army Ordnance Services, PaTt II,

Screws, preserving, eye-boli, holes, smaU, M ark I  \ C  j are used for 
projectiles having eye-bolt holes in the side. Their use is to  prevent 
dirt, &c., filling up the hole.

Slings, lifting, projectiles, B .L ., M ark 1  j L  j are used for slinging 
A .P. projectiles. They consist of a band of spring steel, 4 ' inches 
wide, having at each end a lifting eye, one being made smaller than  
the other. The band fits round the centre of the projectile, the 
smaller eye being passed through the larger one, and the lifting gear 
attached to the former.



Fig, 73,
SLING, PROJECTILE, B.L., 6 0 -P R .
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SHngs, projectiles, B .L . , are used 
with B .L ., 60-pr., 5-inch howitzer, and 
6-inch siege guns. The sling consists 
of four wood battens braced together 
by two transverse bands of webbing. 
A handle and base are formed by 
webbing fixed to  the two transverse 
bands, A short length of white line is 
provided to secure the projectile in 
the sling. The sling, which will carry  
one projectile, is for use in place of 
boxes in transporting shell in wagons.

Straps, carrying, projectiles, B .L , ,
5-inch howitzer, M ark I .— The B trap  
consists of two stout leather straps 
with iron runners attached to  an iron 
handle covered with leather.

There is also a similar strap issued 
for carrying B .L ., 5 ’4-inch howitzer 
projectiles.

Sebxxgees are used in the L.S . for 
slinging projectiles when loading. 
They are made of spunyarn and 
are issued in five sizes as shown 
below :—

1

Designation,

Se
rv

ic
e.

Detail.

Length 
(inside when 

stretched straight).
Xo. of 
Strands.

Selvagees— (3-thread yam.) For projectiles, B .L ., or
in. in. E.M .L.—

29-inch ... L 29 to 30 i 6 i B .L ., 6-inch.
36-inch ... L 36 to 37 12 : B .L ., 9 -2-inch, R.M .L.,

9-inch.
43-inch ... L 43 to 44 1 18 B.L., 10-inch, R.M.L.,

■ . 10-inoh.
48-inch L 48 to 49 i 27 | For General Service.
53-inch ... L 53 to 54 1 20 B .L ., 5 -inch howitzer.
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C H A PTER  X I I .— HAND GRENADES.

[Plate X L I I I .)

Grenade, hand, No. 1, M ark I  \ L  \ consists of a brass body with, 
hook, cap with needle and safety pin, a cast-iron ring, a cane handle 
with wood block and silk braid tail, detonator holder with detonator, 
and bursting charge.

Body.— The body is made of solid drawn brass, cylindrical in 
shape ; soldered to it is a hook for attaching the grenade to  a  waist 
belt.

Around the body near the centre is a cast-iron ring, secured by a 
projection on the body and solder. This ring is intended to break 
up on the detonation of the charge. This ring, by its weight, ensures 
th at the grenade shall fall on the end which carries the cap ; the 
needle is thus driven on to  the detonator.

Bursting charge.— Near the centre of the body is a brass disc 
soldered in. The upper portion of the body above this disc is lined 
with asbestos and filled with a charge of 4 oz. 2 dr. of lyddite. A  
cavity is formed in the lyddite into which is placed a hollow pellet 
of compressed picric acid, lined inside with a paper cylinder. Over 
the junction of the lyddite and picric acid is placed a paper ring 
covered with a layer of kit composition.

Detonator holder.— In the centre of the picric acid pellet is placed 
a brass flanged detonator holder ; the flange fits over the kit composi
tion, and closes the end of the body, and is attached by screws fitting 
into three brass sockets spidered to the body.

Detonator.— Inside the holder fits a flanged detonator of solid 
drawn copper, filled a t  the lower end with about 30 grains of F . of M. 
seemed in position by a brass cup, the body being indented to  prevent 
the cup from moving. To secure the detonator, insert it and give 
it a slight turn ; its flange engages under two pins on the holder ; a 
small spring holds it in this position, (See Fig. 171, page 522.)

Cap.— Over the end of the body is placed a .brass cap, which 
carries a steel needle riveted to the centre of i t ; the upper part of 
the cap is filled with lead.

The cap is secured to  the body by a double bayonet joint, and 
can be placed in three positions, which are marked as follows :—  
"  Remove,”  "  Travel,” and "  Fire .”

Safety p in .— A phosphor bronze safety pin passes through the cap 
and the needle, and prevents the needle from being crushed on to  
the detonator; the pin is secured by a becket and leather tie.

Handle.— The handle is made of cane, about 16 inches in length. 
About 6 inches from the end of the handle is attached a silk braid 
tail one yard long. The handle fits into a block of beech wood, 
and is secured by two wood pins, glued, and driven in.

The block is covered by a  brass cup, and fits into the lower end of 
the body and is secured by three brass screws.



The body of the grenade is stamped with the m anufacturers 
initials and date of manufacture. When filled it has a Ted band 
stencilled on. The cast-iron ring is painted yellow.

To Prepare the Grenade fo r  Use.

(1) Turn the cap to the right until the word “ rem ove” is
opposite the arrow painted on the body ; the cap is then
taken off. , , ,

(2) Place the detonator into its recess, care being taken that;
the two grooves on its flange coincide with the two pro
jecting stu d s; press the detonator gently home, and then 
turn it to the left, passing the flange under the heads of the  
studs until the brass plate-spring is released, thus locking
the detonator in position. .

(3) Replace the cap with the word “ remove ” opposite the
arrows on the body ; press down into position and turn  
1 of a turn to the left, until the word “ trav el”  is opposite 
the indicating arrows on the body.

To Throw the Grenade.
(1) Unwind the tail and allow it to hang loose a t full length.
(2) Turn the cap from the “ travel ” to the “  fire ” position.
(3) Remove the safety pin.
(4) Grasp the grooved end of the cane handle and throw the

grenade in the required direction, either under or over
hand, care being taken th at the tail cannot entangle itself 
with the thrower or with any object near him.

Note.— The grenade should be thrown well upwards a t not less 
than an angle of about 35 degrees. This, besides assisting to increase 
the range to which the grenade can he thrown, renders its action more 
certain by causing it to  strike the ground nearly vertical. This is 
especially important when throwing with a following wind.

The circumstances under which “ hand grenades ” will be employed 
in war aie detailed in Field Service Regulations, P a rt I.

Grenades fo r  Instruction and Practice.
Grenade, hand, fo r  instruction, M ark I  dummy is similar to the 

Service one, but has a wood block in place of the charge, and is fitted 
with a dummy detonator, charged with clay instead of F . of M.

I t  has the word “ dummy ” painted on it in red, and both the  
grenade and detonator have holes bored through them.

Grenade, hand, practice, M ark 1 \ L  | .— The practice grenade has 
a  beech wood body, fitted with a fixed wTought-iron cap, and has no 
safety pin. I t  is fitted with an iron ring, and weighted with lead to  
the weight of the Service grenade.

Two spare handles are issued with each of the practice grenades.
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CHAPTER, X I I I .— FU Z ES.

(A ) Gen eral  R emarks ; (B) D .A. and  D .A. D e la y  Fuzes ; (C)
D .A, Impact F uzes ; (D) Graze F uzes ; (E ) T ime Fuzes ;
(F) T ime and  P ercussion  F uzes ; (G) K e y s , &e., U sed  in
C O N N E C T I O N  W I T H  F u Z E S .

(A.) G EN ERA L REM ARKS ON FU Z ES.

Classes op F uzes ; Influences affecting the Tate of burning of Time 
and T. and P . I u z e s ;  Fuze-hole Gauges ; Waterproofing; 
Marking ;  Packing ; Storage.

Classes oe F uzes.

The bursting charge of a shell is ignited by means of a fuze designed 
so as to act a t any particular moment during its flight, or upon or 
after impact.

Fuzes may be divided into three classes :—
C Direct Action. .

(1) Percussion f e e s .  ° irect ^ ion In,Pact-Graze Action,
Direct Aetion Delay.

(2) Time Fuzes.
(3) Time and Percussion Fuzes.

Direct action [D .A.) fuzes.— The direct action fuzes require a 
heavy blow to make them act. There are no loose or movable parts 
inside the fuze to move forward when the shell strikes. The head of 
the fuze is fitted with a copper disc supporting a steel needle over 
a detonator ; this needle must be crushed in to explode the fuze. 
Safety in transport is ensured by a cap or screw plug covering the 
top of the fuze which is removed just before loading.

The following percussion fuzes are known as “ Direct Action ”  ;—
Nos. 1, 3, 17 and 44.

Direct action impact (D .A .I.) fuzes.— D. A. Impact fuzes are used 
with common lyddite shell ; they require a still heavier blow than the
D.A. fuzes to make them act.

Instead of a copper disc with steel needle, they have a  steel 
hammer suspended over a  detonator by a strong steel shearing pin.

The head of the fuze must be crushed in and the shearing pin broken 
to make the fuze act.

The following fuzes are known as “ Direct Action Impact ” :—
Nos. 13, 18, 19, 19a and 45.

Graze fuzes,— Graze fuzes are very sensitive ; their action depends 
upon a movable pellet inside the fuze usually carrying a detonator, 
which, on the shell being checked in flight by grazing an object, moves 
forward carrying the detonator on to a needle.
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Usually these fuzes are required to act very quickly, before the 
shell has time to rise after glancing off the ground.

Ill graze action fuzes it is necessary to make special arrangements 
to guard against premature action which m ay occur

(1} During transport or handling, from jolts, accidental dropping, 
jars in loading, &c.

(2) After discharge, while the shell is still in the bore of the gun.
(3) During the flight of the shell, before it strikes or grazes.

To guard against (1), there is generally more than one arrange
ment, and, in the m ajority of nose fuzes, “ safety pins ” are employed. 
These are stout wires so placed th at they support some portion of the 
fuze in such a manner th at the detonator or needle pellet cannot 
move forward until they are pulled out.

Safety pins cannot be used with base fuzes, so, in these, other 
special safety arrangements are made, which will be understood from 
the description of the fuzes.

After the safety pins are removed it is necessary that the pellet 
should still be prevented from moving until after the shock of dis
charge. This is done in various ways, for instance, by some portion 
which locks the pellet, “ setting back ” on the shock of discharge ; or 
by “ centrifugal bolts,” which lock the pellet to the fuze body and 
are caused to  withdraw by centrifugal force due to the rotation of the 
shell.

Very often both of these arrangements are to be found in the same 
fuze,

It. will be understood, therefore, that the pellet is only free to  
move when the shell is in flight.

Rebound action of pellet,— As regards (2), on discharge, the shell 
receives a violent shock which has a tendency to  cause a rebound 
action of any loose parts inside the fuze. This rebound action might 
cause the detonator pellet to jerk forward on to  the needle. This 
action can be overcome to a great extent by making some of the 
parts of soft metal such as lead, as is done in the case of the Hotchkiss 
fuze, though this is not necessary in many other types.

There is always a  spiral spring placed between the pellet and the 
fuze body, which must be compressed before the fuze can fire. These 
springs prevent rebound action ; they are made of various degrees 
of strength, according to  the degree of sensitiveness required from 
the fuze.

Creeping action of pellet.— These spiral springs also prevent the 
premature action of the fuze in (3), While the shell is in flight, there 
is a tendency for the pellet to move forward, because the velocity 
of the shell is being checked by the resistance of the air, and this 
resistance cannot affect the interior portions of the fuze, which conse
quently would move onward with the muzzle velocity of the shell, 
unless checked by some means. This action is known as “ Creeping,” 
and is prevented by the spiral spring.

Boring action of pellet.— If the pellet is allowed to rotate inside 
the fuze body it has a tendency to  gradually screw its way forward 
until the needle pierces the detonator tending to cause either a blind
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or a premature. This action is prevented in most cases by a longi
tudinal slot in the pellet, in which a pin projecting from the inside 
of the body works. This prevents rotation of the pellet independently 
of the body of the fuze, while allowing it to  move forward on graze 
or impact.

Direct action delay fuzes .— Some direct action fuzes are designed 
to have a  delay action ; a percussion arrangement ignites a column 
of composition on impact, which burns for a fraction of a second 
before igniting the bursting charge, thus giving the shell time to  
penetrate.

Exam ple.— The D.A. Delay No. 10 Fnze.
Tim e fuzes.— Time fuzes are constructed to act a t the expiration 

of an interval of time by the burning of a length, of slow-burning 
composition, this time being regulated by the setting of the fuze 
previous to loading. The composition is pressed hard into a groove 
in a  ring which is movable, and the setting of a fnze merely means 
th at a longer or shorter portion of the composition is allowed to burn 
before it explodes the shell. The composition is ignited either by 
detonator being fired on shock or discharge, or by the rotary motion 
of the shell causing a detonator pellet to move on to a needle.

The following Time fuzes will be m et with :—
Fuzes, time. Nos. 24, 25 and 30. ,

T im e and P ercussion {T. anb P .) F uzes,

In addition to the time arrangement described above, many fuzes 
contain a graze percussion action in the same body, and are then 
known as “ combined ” or T, and P. fuzes.

The object of this combination is not so much that the fuze m ay  
be used indifferently for time or percussion shrapnel, as that the 
bursting of the shell may be secured if it should graze before the time 
arrangement acts.

“ D o u ble-B anned ” T. and P. F uzes .

The composition in the time rings is made to burn slowly, but 
there is a limit to this ; if it is made to  burn too slowly the regularity 
of the fuze is impaired. Therefore, when a fuze to burn for a long 
time is required, it is necessary to  increase the length of the composi
tion, This can be done by making the fuze larger, or by having two 
time rings instead of one as in some time and percussion fuzes. Fuzes 
with two time rings are known as “ double-hanked ” fuzes ; in these, 
the length of the composition is almost doubled, while the size of 
the fuze is not increased. Usually the top ring is fixed, and the lower 
one is movable for setting. The fuze is arranged so th at the top ring 
lights first, and after an interval, depending upon the setting of the 
fuze, it lights the lower one, which burns back in the opposite direction 
the same length as the top ring, and then fires the bursting charge of 
the shell, '

Tension fuzes .— With the older types of fuzes it was necessary to  
unclamp the time rings to set the fuze. This was done by loosening 
the top nut which was tightened up again after setting. To save the
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time thus taken up, tension fuzes were introduced. When these fuzes 
are assembled the top cap is screwed down till a weight of 24 ozs. 
a t the end of a 6-ineh lever will just turn the ring. To set the fuze 
it is only necessary to turn the ring to the required setting. All 
modern time and T. and P. fuzes are “ Tension fuzes"'

Gas-escape hole.— It is essential th at there should be a good escape 
for the gas from the burning composition, otherwise the fuze wTill 
explode instead of burning regularly.

The first metal T. and P . fuzes had escape holes in the head of the 
fuze. The gases escaping from these holes m et the resistance of the 
air direct when the shell was in flight, and so caused the fuze to burn 
irregularly.

The later fuzes had the head entirely closed and a side channel for 
the escape of the gases.

This side channel was bored from the interior slightly towards the 
rear of the fuze, and slanted away from the direction of rotation of 
the shell.

In all the latest time and T. and P . fuzes, a gas-escape hole is bored 
into each time ring a t the beginning of the composition. These 
holes are closed by means of thin brass or aluminium discs.

Perforated powder pellets are generally placed in the gas-escape 
holes to ensure the dosing discs being blown out when the composition 
is ignited.

Influences affecting the rate of burning.— The rate of burning of a 
time fuze is influenced by its age, the climate in which it has been kept, 
and the atmospheric pressure. An old fuze burns slower and therefore 
longer than a new one. Fuzes kept in a very dry or very damp 
climate will burn irregularly, the effect of extreme dryness being 
to make them burn faster. Increased atmospheric pressure causes 
fuzes to burn more rapidly, while diminishing the pressure causes 
them to burn more slowly.

The reason for the retardation of the time of burning, due to  
diminished pressure, is briefly this. Each  layer of the fuze com
position must be raised to the temperature necessary for combustion 
by heat transm itted from the burning layer above it. When the 
pressure is diminished the incandescent gases can expand more freely 
and consequently transm it less of their heat to the layer beneath them, 
the contact being less close ; moreover the cooling effect due to rapid 
expansion is well known.

Each  diminution of atmospheric pressure of one inch of the 
barometer increases the time of burning of T. and P . No. 64, 65, 66, 
67, 68, 80, 81, 82, 83 and 84, and Time No. 25 and 30 fuzes by ^ t h ,  
and all other T. and P . fuzes by ^ t h .

The barometer falls about one inch for an increase of 1,000 feet in 
elevation ; thus a t 5,000 feet elevation the time of burning of a 
No. 80 fuze would be increased by and would therefore burn :—:

22 ( 4̂  of \ a) =  24*5 seconds.

The effect of varying pressures on the rate of burning explains to  
some extent the important fact th at fuzes burn a t different rates
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when fired out of different guns ; as a rule, they are found to bum  
quicker in large than in small guns, probably because the projectiles 
from the former keep up their velocity better.

Gauge of F uzes.
Fuze a are designed to screw into the nose or the base of a shell.
Graze fuzes m ay be designed for either the nose or base, but all 

Direct Action, D.A. Impact, Time, and Time and Percussion fuzes screw 
into the nose.

There are now four sizes of nose fuze-holes in the Service, the 
(G.S.) General Service gauge (1-inch), and the 2-inch gauge; also the 
special gauge for the 3-pr. Q .F., lyddite, and the Q .F., 1 -pr, l£-pr. 
and 2-pr.

W ith the exception of the Fuze, Time, No. 30, and the Fuze, D.A. 
Im pact No. 19 and 19a , all nose fuzes below No. 80 have the G.S. 
gauge, and all T. and P . fuzes No. 80 and above and Time No. 30 
have the 2-inch gauge ; except 1 -pr,, l|-pr, and 2-pr.

Fuzes filled with “ Composition e x p lo d in g — The following D.A. 
and D.A. Im pact fuzes are fitted with special detonators containing 
fulminate of mercury instead of detonating composition, and are 
filled with “ Composition exploding,’’ instead of F.G . powder :—

D.A., No. 44 , D.A. Im pact, Nos. 18, 19, 19a and 45.
The above fuzes are used with lyddite shell fitted with T.N.T, 

exploders.
M arking stamped on fuzes.— All fuzes are now stamped with their 

mark, lot number, maker’s initials, date, and distinguishing number.
Lot number of a fuze,— T. and P. fuzes are manufactured in “ lots ” 

of 2 ,000, percussion fuzes in lots of 1 ,000.

W aterproofing  of F uzes.

All openings in percussion fuzes are coated with Pettm an’s cement 
or waterproofing composition to prevent the ingress of damp.

Waterproofing Tim e and T . and P . fuzes.— In all the latest Time and. 
T. and P . fuzes, the spaces between the cap, time rings and body, 
also the set-screw recess of cap and gas-escape hole discs in the time 
rings, are now waterproofed with a composition composed of bees
wax, mineral jelly and French chalk.

The base plugs are waterproofed by having the threads coated  
with Pettm an’s cement before screwing in, and then the whole of the 
base is coated with varnish.

The flash hole of the base plug is also coated with a special collodion 
varnish.

The No. 80 Marks IV and V fuzes are further waterproofed by 
means of a brass "  fuze cover,” which fits over and is soldered to the 
body. {See page 324.)

Fuze Cylinders.
Fuzes must be carefully protected from damp or they will quickly 

deteriorate, so they are packed in tin cylinders, the lids of which are 
soldered on. Each  cylinder has a label on the lid showing the
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number, nature, mark, lot number, date of packing, and manufac
turer’s initials. AH Time and Time and Percussion fuzes have also 
marked on the label the "  mean time of burning  ” a t  rest when set 
full. The following is the label for a  cylinder containing a Fuze, i .  
and P ., No. 80.”

19410]
Group I I .  Division. I A

1 FUZE, TIME & 
PERCUSSION. No. 80,

(W ITH C0VE&), Mark IH
No of Lot (6 2 4 .)

Mean tim* of burn-? p-j ■ ■= a mi at rest i * *  osec
Made by V . S - M / S  / 0 9

P ack ed  b y  R . L / 1 3 / 0 9 .

Fuze cylinders containing fuzes having the 2-inch gauge are painted 
green ,

Fuze cylinders containing fuzes filled with C.E. are painted ydlow. 
All other fuze cylinders are painted black.

I ssue .

Fuzes are generally issued one in a cylinder, 25 or 50 cylinders 
in a packing case.

(B). D IR EC T ACTION FU Z ES.

F u ze , P ercussion, D irect Action, with  Cap, No. 1, Mark III  i L  | .

{Plate X L IV .)

This fuze is used in the Land Service with—
B .L ., 60-pr. and 4-inch (jointed).
B .L.C ., 6-inch (siege).
Q .F., 4 '7-inch (on travelling carriage).
And all B .L . and Q.F, howitzers.

Description.-— The fuze consists of the following parts, viz. :— ■ 
Body, safety cap, screw collar, needle disc with steel needle, screw 
plug for needle disc, detonator plug with R .L , cap, and bottom plug.

All the parts are made of an alloy resembling gunmetal, with the 
exception of the steel needle, and the needle disc, which is of copper. 

Body,— The body is threaded on the exterior to the Gr.S. gauge, 
the upper portion being left plain to receive the safety cap. The
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lower part of the fuze is bored out to  form a small chamber which 
takes a blowing charge of about 63 grains of F.G , powder, and the 
bottom is closed by a bottom  plug screwed in, having a central fire 
hole elosed on the upper side by a disc of white paper and one of 
shalloon.

The fuze body is also bored out from the top, and screw-threaded 
to take the percussion arrangem ent; below this the centre of the 
body is recessed and screwed to receive a detonator plug ; under 
this recess a small central fixe hole is bored, communicating with the 
charge in the magazine of the fuze. A disc of paper prevents the 
powder working up into this fire-hole.

R .L. cap .— The detonator is known as the R .L . cap. I t  consists 
of a cap of copper, the top of which is cut out, and the small opening 
closed by a thin brass disc. The cap contains about 3£ grains of 
cap composition pressed in, and then varnished, and covered by a 
disc of tinfoil. The bottom of the cap is then closed by a 
disc of copper pierced with 4 fire-holes, secured in position by six 
lugs on the rim of the cap bent down on to  it. (iSce Fig. 74.)

Fig. 71.

Seale

Thin hrasa disc.

Copper cup.

Uetonatiiig composition. 

Tmfuil (list:.
rertonued copper washer.

The R .L . cap is retained in position in the recess in the bottom  
of the percussion chamber by means of the detonator plug.

Screw plug.— The screw plug for the needle disc is threaded so as 
to  screw into the bottom of the percussion chamber ; it is recessed 
for the point of the needle. Two holes are drilled in it, for screwing 
the plug into the fnze.

Needle disc and needle.— The needle disc, with a  steel needle having 
a single point snapped on to the centre of it, rests on a small shonlder 
made in the top of the screw plug, and is thus suspended with the 
point of the needle directly over the R .L . cap.

Screw collar.— The screw collar retains the needle disc in position. 
I t  screws into the body over the screw plug ; it has a slot cut in its 
upper edge to take a screwdriver.

Safety cap .— The safety cap fits over the head of the fuze, and 
has a milled edge. On each side a “ T shaped slot is eut, to  fit 
over two brass pins in the body, and by which the cap is secured to  
the fuze. A square recess is cut in the top of the cap to take the flat 
arm  of the fuze-key, when screwing the fuze home in the shell.

Waterproofing.— The exterior of the fuze is lacquered, and the fuze 
is carefully waterproofed by putting a little Pettm an’s cement on
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the threads of the plug for needle disc, edge of needle disc, screw 
collar and bottom plug before screwing them in, and finally painting 
the top of the fuze below the safety cap with the same cement, so as 
to completely cover the needle disc ; and also painting the bottom of 
the fuze and bottom plug. The needle is soldered to the needle disc 
to improve the water tightness of the fuze.

Action.— The fuze, being prepared by simply removing the safety 
cap, is quiescent in all its parts till direct impact takes place, or graze 
at such an angle ( 10° or over) th at the nose of the shell enters the 
ground. When the needle disc is crushed in, the needle pierces the 
detonator and fires it, the flash from the exploding detonator passes 
through the central flash hole and fires the magazine of the fuze, which 
in turn fires the bursting charge of the shell.

M ark I I  fu ze .— The Mark II  fuze differs from Mark I I I  in having 
nine conical fire holes filled with mealed powder instead of a single fire 
hole. A recess in the bottom of percussion chamber contains 3§ grains 
of cap composition pressed in and covered with a brass disc held in 
position by a copper washer, over which the metal is span, instead of 
an R .L . cap. The needle has four points instead of one, and the 
magazine is slightly larger and contains more powder.

Marks I *  I * *  and II  are identical in construction, but the former 
arc conversions from Mark I, while the latter is a new fuze. Mark I 
is obsolete.

Issue .— The fuzes are wrapped in brown paper, and issued five in a 
tin cylinder ; for 5-inch howitzer and 60-pr. equipment, only one 
in a cylinder.

F uze, P ercussion , D irect A ction , w ith  Plug , No. 3, M ar k  IV j N | ,

This fuze is now only used in the Naval Service ; it is for common 
shell with—

B .L ., 13* 5-inch, 10-inch, 9*2-inch and 6-inch and Q .F., 6-inch.
The fuze in general construction is similar to the No. 1 with cap, 

Mark III . The body, however, is screw-threaded throughout its 
entire length, and is fitted with a safety plug screwing into the top  
of the fuze, instead of a safety cap.

This safety plug must be removed a t the moment of loading ; 
for this purpose a slot is cut across the upper surface of it to take 
the fuze key, and it is marked with, an arrow, and the word fr Unscrew,” 
showing the direction to turn.

Issue .— The fuzes are wrapped in brown paper and packed five in 
a tin cylinder.

(b 11123) s
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The M a rk lll  differs from Mark IV  in having nine conical fire holes 
filled with mealed powder instead of a single fire hole, A  recess in the 
bottom of percussion chamber containing grains of cap composition 
pressed in and covered with a brass disc held in position by a copper 
washer, over which the metal is spun, instead of an R .L . cap ; the 
needle has four points instead of one, and the magazine is slightly 
larger and contains more powder.

Marks I and I I  are obsolete.

Fig. 75.

FUZE, PERCUSSION, JjIKECT ACTION, WITH PLUG, NO. 3, MARK TV.

Full Size.

S a fe ty  plug.
Screw  collar.
N eedle d jac, 032-inch th ick , an.d at.c 

needle.
Screw  plug.

D etonator p lug w ith R .L . cap (coppt 
Body.
D isc i f  tine w hite p ip er.

R .F .G .2 gunpow der, &3 grains.

Shalloon disc.

D isc of fine w hite paper. 
B o tto m  plu£<

F u z e , P e r c u ssio n , D ir e c t  Ac tio n , D e l a y , No . 10, Ma r k  I II  | L  [ ,

This fuze is used with the B .L ., 6-inch howitzers of 25 and 30 cwt., 
when specially ordered. (See Table 27.)

The construction of the percussion portion of this fuze is very 
nearly identical with th at of the “ Fuze, percussion, D A ., with cap, 
No. 1, Mark I I .”

There axe a few minor differences, nam ely:— The recess in the 
bottom of the percussion chamber o d y  contains 1  grain of detonating 
composition and the brass disc covering this composition is retained 
in position by a small screw collar. There are five cylindrical fire- 
holes under the detonator which are not filled with powder. The 
body of the fuze is longer than the D.A., with cap, No. 1, but generally 
resembles i t  in shape.

Two holes are bored in the lower part of the body, parallel to its 
axis, the smaller forming the delay chamber, and the larger is divided 
into two compartments by a diaphragm plug, the upper forming 
a chamber for the gas escaping from the burning composition, while 
the lower compartment forms the magazine of the fuze.
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The delay chamber communicates with the top of the air chamber 
by a fire hole which is primed with quick m atch to carry the flash 
from the detonator to the pressed mealed powder with which the 
delay chamber is filled.

The bottom of the delay chamber communicates by means of a 
small fire hole with the magazine of the fuze, which is filled with 
about 20 grains of M.G. powder, retained in position by the bottom  
plug, which is screwed into the bottom of the fuze body. The 
bottom plug has a central fire hole, closed on the lower side by a brass 
disc spun in.

Fig. 76.

FUZE, PERCUSSION, DIRECT ACTION, DELAY, NO. 1 0 ,  MARK III, 
METAL ■ 1 IN A TIN CYLINDER,

Full Size.

Action.— The safety cap having been removed a t  the moment of 
loading, the percussion arrangement, on impact, ignites the quick- 
m atch priming and the column of mealed powder in the delay chamber, 
which burns for about half a  second, thus giving the shell time to  
penetrate well before bursting.

Issued, wrapped in brown paper, one in a tin  cylinder.

F uze, Percussion , D irect A ction , w ith  Ca p , N o . 17, Mark  III  j L  j .
(Plate X L V .)

This fuze is used with all field and siege guns and howitzers when 
firing lyddite shell, i.e. :—

B .L ., 2 ’75-inch and GO-pr.
B .L .C ., 6-inch (siege).
Q .F., 4 ‘7-inch (travelling carriage).
All B .L . and Q .F. howitzers.

s 2(b 11123)
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Parts,— It consists of the following parts Body, safety cap, safety 
pin, needle disc with steel needle, screw collar for needle disc, detonator 
plug with R .L . cap, steel pellet with screw collar and shearing wire, 
centrifugal bolt with spiral spring and closing plug, screw plug with 
brass shield, and bottom plug.

Body.— The body is made of a metal resembling gum netal; 
externally, it is similar to the D .A., No. 1 , with cap, but longer, and 
is fitted with the same pattern of safety cap. The upper part of the 
fuze is bored out to take the needle disc and screw collar, and a  small 
central recess is screw-threaded for the detonator plug and R .L . 
cap.

Needle disc.— The needle disc is of copper ; the rim is flanged 
and fits into a circular groove in the body. A steel needle snapped 
and soldered to  the centre of the disc is suspended over the detonator. 
The needle disc is retained in position by a screw collar which screws 
into the top of the fuze body, A small hole closed a t the outer end 
by a brass disc is bored through the side of the body into the space 
below the needle disc ; this hole is intended to allow the flash from 
the detonator to escape if the detonator is prematurely fired, and so 
to  prevent the shell from exploding in the bore.

A  central fire channel is bored through the body leading from the 
detonator to the magazine in the base of the fuze. The upper part 
of this channel is enlarged and screw-threaded to take a  small screw 
collar containing a  steel p ellet; this pellet is suspended by means of 
a copper shearing wire passing through it and the collar.

Centrifugal bolt.— The centrifugal bolt is placed into a  radial hole 
in the body ; the small end of this bolt projects into, and masks 
the central fire channel; a small spiral spring bearing against the 
heavy end of the bolt retains the latter in position until acted upon 
by centrifugal force.

Safety cap.— The safety cap fits over the head of the fuze ; it has 
two “ T ” shaped slots to  engage with brass pins in the head of the 
fuze.

Safety pin.— The safety p in  is of bronze, and passes in a diagonal 
direction through the side of the safety cap and fuze body and in 
front of the enlarged head of the centrifugal bolt, and so retains 
the cap, and locks the bolt in the safe position.

Brass shield.— Screwed into the upper part of the magazine recess 
is a  hollow p lu g ; a brass cup or shield placed over the front end 
of the plug seals the lower end of the central fire channel and so 
prevents the flash from the detonator passing through to  the magazine 
until the brass shield has been perforated by the steel pellet.

The magazine contains about 70 grains of F.G . powder retained 
in position by the bottom plug. A central flash hole in the bottom  
ping is closed by means of a  thin brass disc spun in.

The fu ze is lacquered inside and out, and is stamped with the 
m anufacturer^ initials, mark, lot number, and date of manufacture.

Action,— A t the last moment of loading the safety pin and safety 
cap are removed. On the shock of discharge nothing takes place, 
but on rotation the centrifugal motion of the shell causes the bolt to  
spin outwards, compressing its spiral spring and opening the fire-
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channel in the fuze body. On impact the needle disc is crushed in, 
carrying its needle on to the detonator. The explosion of the detonator 
forces the steel pellet through the fire chann el; it shears its suspending 
wire and pierces the brass shield, and thus allows the flash from the  
detonator to fire the magazine of the fuze, which in turn explodes the 
bursting charge of the shell. If the detonator is fired prematurely 
before the centrifugal holt has been spun out by the rotation of the 
shell, the steel pellet would be unable to pass the small end of the bolt. 
The flash from the exploding detonator would in this case blow out 
the brass disc in the small side hole in the upper part of the body, 
and so would escape to the exterior. The result would be a blind 
shell instead of a ■premature, in the bore.

No. 17, M ark I I .

The Fuze, percussion, D.A., with cap No. 17, Mark II, differs from 
Mark III  in having two instead of one centrifugal bolt; a slightly 
different form of needle disc and the base of the fuze is fitted with a 
magazine plug containing a charge of F.G . powder, on the front end 
of which is placed the brass shield.

No, 17, M ark I .

The Mark I  differs from Mark II  in having a shorter needle, and 
the lower end of the safety pin hole is not closed with a brass screw 
plug.

(C). D.A. IMPACT FU Z E S.

F uze, P ercussion , D.A, Im pact, N o . 13, Mark  Y  [ C [ .

{Plate X L V I.)

This fuze is used with heavy common lyddite shell, i.e., B .L ., 9 ‘ 2-in. 
and above.

I t  may also be used with common lyddite shell with picric powder 
exploders for the following guns

B .L ., 30-pr., 4-inch, 6-inch and 7 ' 5 -inch.
Q .F., 12- and 14-pr., 4-inch, 4 ‘7-inch and 6-inch.

Description.— The fuze consists of the following principal parts :—  
Body, safety cap with securing pin, steel hammer with screw collar 
and shearing pin, detonator plug with mealed powder detonator and 
brass collar.

The body externally is similar to the Fuze, percussion, D.A., No. 1, 
with cap, but longer.

In the centre of the body is screwed a steel plug, recessed on the 
upper side to  take one grain of mealed powder, enclosed between two 
discs of tinfoil, held in position by a small screw collar.

Leading from this recess are four conical fire holes filled with pistol 
powder, and closed on the underside by a disc of paper. The lower 
portion of the body is filled with pellet powder, retained in position 
by a brass disc spun in.
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In the upper part of the fuze, suspended by means of a steel 
shearing pin, is a steel hammer, the lower part of which is reduced 
in diameter and is directly over the recess in the plug.

The top of the hammer is also reduced in diameter ; over it fits a  
screw collar ; a brass disc placed on top of the collar, and spun into 
position, prevents the ingress of damp. The safety cap is of manganese 
bronze, and has two T-shaped slots to engage with brass pins in the 
head of the fuze, and is further secured by two securing pins which 
fit into vertical holes in the cap and body. The pins are connected by  
copper wire, which is held to the cap by a brass strip bent over it.

Action,— Before loading, the securing pins and safety cap are 
removed.

Fig. 77.

On impact, the hammer is driven in, shearing the pin, firing the 
mealed powder detonator, the flash passing through the detonator 
ping into the magazine.

Ma/rk I V  fuze ,— The Mark IV  fuze differs from the above in having 
a securing pin which passed horizontally through the sides of the cap 
and body. ($ee Fig. 77.)

In the later issues of this mark a slot was cut across the head of the 
cap and then painted red to show a straight lead for the withdrawal 
of the pin.

The M ark I I I  fu ze .— In the Mark III , the head of the fuze was 
entirely covered with a thin brass disc, instead of only the top of the 
steel hammer.

The M ark I I  fu ze .— This mark of fuze differs from Mark III  in 
having a thicker brass disc.

The M ark I  fu ze  had the top covered with a paper instead of a 
brass disc.

The M arks / * ,  I * * , I I * ,  and I I I *  fuzes are those which have been 
altered to conform with Mark IV.
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F uze, P ercussion, D.A. I mpact, No. 18, Mark II  j C | .

{Plate X L Y IL )

This fuze was introduced for use with common lyddite shell, in 
the Land Service, for Coast Defence guns, Q .F., 12 -pr. to 4 ' 7-inch 
inclusive. In the Naval Service with the B .L ., 4-inch, Q .F., 12- and
14-pr,, 4-inch and 4* 7-inch.

This fuze, as existing stock is used up, will be superseded by the  
D.A. Impact, No. 45, fnze.

Description.—-The fuze consists of the following parts :— Body* 
bottom plug, percussion holder with detonator, screw collar, steel 
plug and shearing pin, safety cap and securing pin.

Body.— The body is generally similar to the Fuze, percussion. D.A. 
Im pact, No, 13, Mark IY , bnt longer, and the lower part of the body 
is not screw-threaded. I t  is bored out from the bottom to form a 
magazine and screw-threaded for the bottom plug. The fuze body is 
also bored ont from the top to take the percussion holder, a central 
channel forming a communication between the percussion chamber 
and the magazine of the fuze ; this channel is filled with loose “ com
position exploding,” stemmed in, and retained in position by a disc 
of thin white paper secured with shellac.

A disc of tinfoil is shellaced into a recess in the bottom of the 
percussion chamber.

The magazine of the fuze contains a pellet of f‘ composition explod
ing,” compressed under a pressure of 2 tons per square inch ; the 
bottom is closed by a solid screw plug, covered on the inside with a  
disc of shalloon and coated on the underside with Pettm an’s cement.

Percussion holder.— The percussion holder screws into the top of 
the fnze. Suspended in this holder by means of a steel shearing pin 
is a steel plug with a needle point ; this needle point is directly over 
a detonator.

The detonator contains four grains of fulminate of mercury ; it 
fits into a brass collar screwed into the underside of the percussion 
holder,

A brass disc placed on top of the holder, and spun into position, 
prevents the ingress of damp into the fuze.

Safety cap.— The safety cap is of manganese bronze, and has two 
“ T ” shaped slots cut in the flange to  engage with two brass pins in 
the head of the fuze.

Securing The safety cap is retained in position by means of
a  seeming pin passing through it and the side of the head of the fuze.

The later issues had a slot cut across the head of the cap and 
then painted red to show the direction in which the securing pin 
must be withdrawn.

Action.—-At the last moment of loading the securing pin and 
safety cap are removed. The fuze is quiescent in all its parts till 
direct impact takes place, when the steel plug is crushed in, shearing 
its steel pin, and carrying its needle point on to the detonator. The 
explosion of the detonator fires the loose “ composition exploding ”
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in the central channel, which in turn fires the magazine of the fuze 
and the bursting charge of the shell.

M ark I  fu ze .— The Mark I differs from the above in the following 
particulars

(1) The fuze is not fitted with a percussion holder.
(2) The steel plug is suspended by its shearing wire in the fuze 

body.
(3) The brass collar for the detonator screws into the fuze body 

instead of the bottom  of the percussion holder,

F uze, P ercussion , D.A. I mpact, N o. I 9a, Mark I | N J .

This fuze is used with Q .F., 3-pr., lyddite shell (except Mark I}.
I t  is similar in design to the Fuze, percussion, D.A. Impact, No. 18, 

Mark I I , but is smaller.

F uze, P ercussion, D.A. Impact, N o. 19, Marks I and II  [ N | ,

. Fa*®* percussion, D.A, Im pact, No. 19, Marks I and II, is used 
with the Mark I, Q .F., 3-pr. lyddite shell. I t  is similar to the 
Mark I, No. 18, D.A, Im pact fuze, but smaller, and the screwed 
portion is parallel instead of being tapered.

The Mark II  differs from the Mark I in having a smaller shearing 
pin and a solid securing pin.

(D.) GRAZE ACTION FU Z ES.

(1 ) Nose fuzes. (2) Basefuzes.

(1) N ose F uzes .

F uze , P ercussion, Q .F., 1-f r ., Mark I.

Description.— The fuze consists of a metal body screw-threaded on 
the outside to fit into the nose of the shell. The head is flanged, 
to  fit over the nose of the shell, and cut away to take the fuze key. 
The body is bored out from the top, and the bottom is pierced by a fire 
hole. In it is placed a  detonator pellet, carrying the detonator and 
having a channel driven with powder. The composition in the 
detonator contains no fulminate of mercury, and is the same as in 
the cap of the cartridge.

Encircling the front end of the pellet is a split collar of brass, 
which prevents thd pellet moving forward against the needle.

The top of the fuze is closed by a  screw plug, carrying a steel 
needle and creep spring on its underside ; the plug is secured by a 
set screw.

Action.— On shock of discharge, the split collar sets back over the 
pellet, thus unmasking the d etonator; on impact the pellet and
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collar are thrown violently forward and the needle pierces the detonator 
thus firing it The flash from detonator and powder in the pellet 
passes through the fire-hole and ignites the bursting charge in the
shell.

Fig. 7 8 .
FUZE, PERCUSSION, Q-E, 1-FH. 

Scale = i-

Needle.

S p lit cellar.

Detonator, 
A nti-boring pin.

D etonator p elle t

W asher.

_____ Paper tUaC.

(2) B ase F uzes.

(See Table of Base Fuzes, page 295.)

F uze , P ercussion, B ase, L arge, N o. 11, Ma k e  V | C | .

(Plate X L V III .)

Use (see page 303).— The Base Fuze, No. 11, is used in the Land 
Service with B .L ., 12-inch to 6-in ch ; B .L .C ., 6-inch ; Q .F., 6-inch, 
for armour-piercing shells without cap, and common-pointed shell 
without cap.

In  the Naval Service, with uncapped armour-piercing, and uncapped 
common-pointed shell, B .L ., 1 3 '5-inch to  6-inch, and Q .F., 6-inch.

Parts.—-The principal parts of the fuze are Body, steel pro
tecting plate, pressure plate and spindle, detonator pellet, centrifugal 
bolt, small retaining bolt, locking pellet with spiral spring, detonator 
plug with detonator, brass ball with retaining bolt and spiral spring, 
phosphor-bronze creep spring, and screw cap with needle.

Body.— The body is made of Class “  A ” metal, and is screw- 
thxeaded (left-handed) nine threads to  the inch for a length of 1 7 5  
inches. Below the threaded portion a flange is formed, which is 
coated with Mark I I I  luting before being screwed home into the sh ell; 
this is to  make a  gas-tight joint.

The body is bored out to  receive the percussion arrangement, 
and screw-threaded to take the screw cap ; the percussion chamber 
is coned towards the bottom, and terminates in a small seating, sealed
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by a brass ball. A  flash hole, bored radially through the body, forms 
a' communication between the underside of the ball and the bottom  
of a vertical channel driven with five perforated powder pellets leading 
to a circular groove formed in the top face of the body. This groove 
contains a circular pellet of powder weighing about 110  grains. A  
hole is bored into the body a little above this flash hole into ’which is 
placed a small retaining bolt with spiral spring. This bolt is pressed 
inwards by the action of its spring, and, bearing against the brass ball, 
keeps the latter in its seating until spun out by the rotary motion of 
the shell. In the base of the fuze, to one side and clear of the per
cussion chamber, a vertical hole is bored* for the pressure plate spindle ; 
the lower part of this hole is enlarged to take the gas check pressure 
plate, and below this, screw-threaded (left-handed) for the steel pro
tecting plate.

Detonator pellet.— The detonator pellet is made of metal, cylindrical 
in shape, the lower part being coned to fit tbe bottom of the percussion 
chamber. A circular flange on the bottom of the pellet, fitting into

Fig. 70.
NEW PATTERN OK R.L. CAP.

(For old pattern, see page 272.}
Scale y-

■ ■ - Copper washer. 
Brasa disc.

~ Cotnpobltion*

------- Copper cup.

--- Brass disc.
------ Four fire holes*

a circular groove in the body, assists the brass ball in sealing the flash 
hole fiom the detonator until the pellet is moved forward on graze. 
A groove is formed round the front end of the pellet to support a 
phosphor-bronze spring, and in the centre a recess is formed and 
screw-threaded to  take the detonator plug. .

Phosphor-bronze spring .— This spring, resting in grooves formed 
in tbe front face of the pellet and the underside of the screw-cap, 
prevents the pellet moving on to the needle until gTaze or impact.

Small p in .— The tendency of the pellet to turn round during 
flight is prevented by a small screw pin projecting from the body, 
engaging with a longitudinal groove cut down the side of the pellet.

Detonator plug .— The detonator plug is made of metal, threaded 
externally to screw into the pellet, and recessed on tbe underside to  
contain the detonator. _

Detonator.— The detonator consists of a  copper cap pierced with 
four fire holes ; in the bottom of the cap and covering the fire holes 
is placed a brass disc, on the top of which is pressed 3^ grains of 
detonating composition. The detonating composition is covered



283

with a brass disc and a  copper washer, retained in position by six 
lugs on the top of the cap being pressed over on to the top of the 
washer. The detonator ping, when screwed home, is prevented 
from unscrewing by being stabbed into the face of the pellet in two 
places. Leading from the underside of the detonator plug a central 
fiic channel is bored first vertically, then diagonally through the 
pellet. This fire channel leads out into the lower part of the per
cussion chamber a little above the circular flange on the bottom of 
the pellet.

Centrifugal bolt,— Passing through the percussion pellet, a t right 
angles to its axis, is a  centrifugal bolt, one end of which is enlarged, 
while the other end projects into a recess in the fuze body. The 
centrifugal bolt in this position masks the fire channel in the pellet, 
but when the bolt is spun out of its recess by the rotary motion of 
the shell, a vertical flash hole in the bolt is brought directly in line 
with the fire channel in the pellet.

A small brass pin, projecting from the head of the bolt and 
fitting into a hole in the pellet, prevents the former from 
turning, and so ensures th at the flash hole always remains in a 
vertical position.

Small retaining bolt.— Placed into a small hole bored through the 
body, communicating between the upper part of the recess for the 
pressure plate spindle and the percussion chamber, is a small retaining 
bolt. This bolt bears against the enlarged head of the centrifugal 
bolt in the p ellet; its outer end is grooved, so as to adm it of a slight 
outward movement when the small diameter part of the spindle has 
been forced inwards on firing.

Pressure plate and spindle.— The pressure plate and spindle are 
made of copper in one piece.

The plate is formed with a gas-check lip which fits into a recess 
in the body. The spindle is cylindrical in shape, about 1*75 inches 
in length ; near its upper end it is reduced in diameter so as to give 
clearance for the small retaining bolt when the spindle has been 
pushed home.

When placed in position, the spindle does not extend the whole 
length of its recess, and the upper part of the spindle bearing against 
the small retaining bolt keeps the small end of the centrifugal bolt 
in its recess in the body, and so prevents the forward movement 
of the detonator pellet.

Protecting plate.— The protecting plate is made of steel, screw- 
threaded and recessed so as to  fit over the pressure plate. It is. 
pierced with four fire holes, intended to allow the pressure of gas 
on discharge to crush in the pressure plate. When screwed home 
it is prevented from unscrewing by being stabbed in four places.

Small locking bolt.— To prevent, on graze or im pact, the detonator 
pellet being blown back after it has been carried on to the needle, 
and so masking the flash from the exploding detonator, a small locking 
bolt with spiral spring is inserted into a hole in the pellet. This 
locking bolt, when the pellet is carried forward, is pushed out by its 
spring, and engages with the recess in the body vacated by the small 
end of the centrifugal bolt.
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Screw cap.— The screw cap is of bronze, flanged to At over the 
end of the fuze body. A boss is formed on the underside of the cap 
threaded to screw into the top of the percussion chamber, and has 
snapped to  the centre a steel needle, which comes directly over the  
detonator in the pellet.

The flange of the screw cap is pierced with six holes to allow the 
flash from the powder pellet in the circular recess to  pass into the 
shell. These holes are closed by a washer of paper secured to the 
underside of the flange.

To prevent the cap from unscrewing, a set-screw passes vertically 
through it and into the body.

In the base of the fuze there are two elongated holes to take the 
key for screwing it home into shell. The base is stamped with an 
arrow showing the direction to turn when screwing the fuze home, 
and with the lot number, contractor’s initials, date of manufacture, 
No. 1 1 , and Mark of fuze.

Action of the fu ze .—^This fuze is specially designed to avoid pre
mature action. If the detonator is accidentally fired on the shock of 
discharge, the flash is masked by the centrifugal bolt, by the flange 
on the bottom of the pellet fitting into the groove in the body, and 
by the brass ball closing the fire channel in the base.

On discharge, the gas, acting through the holes in the protecting 
plate, crushes in the pressure plate, carrying forward the spindle, 
thus bringing the reduced diameter of the spindle opposite the small 
retaining bolt. The rotation of the shell causes the bolts to move 
outwards j the grooved end of the small retaining bolt fitting round 
the reduced part of the spindle allows the centrifugal bolt to  with
draw its projecting end from the recess in the body, and to bring its 
vertical flash hole in line with the fire channel in the pellet. At the 
same time the retaining bolt in the base of the fuze, acted upon by 
centrifugal force, moves outwards, compressing its spiral spring, thus 
allowing the brass ball to move out of its seating and open the fire 
channel in the base.

The phosphor-bronze spring prevents any rebound action of the 
pellet, and the small screw pin prevents it turning round during 
flight. On graze or impact, the pellet moves forward, carrying 
its detonator on to the needle, a t the same time withdrawing the 
flange round its base from the groove in the bottom of the percussion 
chamber.

The locking bolt, engaging with the recess in the body, retains 
the pellet in the forward position and thus allows the flash from the 
detonator to pass down through the channel in the centrifugal bolt 
and pellet, through the hole left open by the brass ball, to  the per
forated powder pellets in the vertical channel, thus firing the magazine 
in the front end of the fuze, the flash from which, passing through 
the six fire holes in the screw cap, explodes the bursting charge of 
the shell.

The time taken for the pellets to burn gives this fuze a slight delay 
action.
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F uze, Percussion , Ba se , L arge , No, 11, M ark  IY.

The Mark IV  fuze is entirely different in design from the Mark Y . 
(See Plate X L I X .)

Parts.— The fuze consists of the following principal parts :— Body, 
needle pellet, centrifugal bolt, pressure plate with spindle and nut, 
steel protecting plate, screw cap with detonator, screw plug with 
magazine, phosphor-bronze spring, and four screws.

Body.— The body is threaded externally in a similar way to the 
Mark V ; the interior is bored out to receive the needle pellet and 
threaded a t the top to  take the screw cap.

In the centre of the base a  hole is bored, through which passes 
the pressure plate spindle, and a recess is made in the base into which 
fit the pressure plate and steel protecting plate. A hole is bored 
through the side of the body to allow of a small recess being formed 
in the opposite side, in which the small end of the centrifugal bolt 
engages. This hole is closed by a  small screw-plug, the end of which 
is reduced in diameter, and fitted with a small spiral spring which 
bears against the heavy end of the centrifugal bolt.

Needle pellet.— The needle pellet is cylindrical and rests on the 
bottom inside the body ; it is reduced in diameter a t the front, forming 
a shoulder, over which fits a phosphor-bronze spring. A hole is bored 
through the pellet a t  right angles to  its axis for the centrifugal bolt, 
and another along its axis in which works the nut of the pressure 
plate spindle ; the upper part of this hole is threaded to receive the 
needle p lu g ; after the needle plug is screwed home the metal of the 
pellet is spun over it to  prevent it from unscrewing. There is a small 
longitudinal groove in the side of the pellet, into which a screw projects 
from the side of the body ; this prevents the pellet from turning round 
in  flight.

Centrifugal bolt.— The centrifugal bolt is also cylindrical and 
fits in the hole in the p ellet; one end is reduced in diameter to fit into 
the recess in the body. An elongated hole is bored through it from 
top to  bottom, for the spindle ; the upper part of the bolt has a slot 
formed, into which the flange on the underside of the nut fits ; this 
locks the bolt, and makes the fuze safe till set in action.

Pressure plate.— 'The pressure plate is made of copper and has 
a boss on one side, into which screws the spindle ; it fits in the under
cut recess made near the base of the fuze, and when in position the 
metal of the body is spun over it.

Spindle .— The pressure plate spindle is threaded a t both ends ; 
one end screws into the boss on the pressure plate, and the other 
receives the nut on top of the centrifugal b o lt ; the end of the spindle 
is riveted over the nut when screwed home.
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Protecting plate.— The protecting plate is made of steel, perforated 
with eight holes ; it fits into a slightly undercut reeess in the base, 
the metal of the body being spun over it. I t  is intended to  protect 
the pressure plate from accidental blows.

Screw cap .— The top of the fuze is closed by the screw cap and 
screw ping, screwed together and containing a pressed pellet of 
K .F.G , 2 powder pierced with a central hole. A recess is made in 
the underside of the screw cap to receive the detonator (an R .L . 
cap), and there are six fire holes to  convey the flash from it to the 
powder p ellet; the metal is spun over the detonator to keep it in 
position. After the screw cap has been screwed home it is secured 
by a locking screw from the side of the body.

Screw plug .— The screw plug is pierced with four fire holes to  
allow the flash to pass into the shell; it is covered on the inside with 
a disc of muslin and fits over the powder pellet, "When screwed 
home it is prevented from unscrewing by a locking screw.

Action.^ O n  discharge, the gas acting through the holes in the 
protecting plate crushes in the pressure plate, carrying forward 
the spindle and nut, thus releasing the centrifugal bolt. The rotation  
of the shell causes the heavy end of the bolt to spin out, withdrawing 
its small end from the recess in the body. The phosphor-bronze 
spring prevents any rebound action of the pellet, and the small screw 
fitting into the longitudinal groove prevents the pellet turning round 
in flight. On graze or impact the pellet is carried forward, com
pressing the spiral spring and carrying its needle on to the detonator. 
The flash from the exploding detonator passing through the six holes 
in the screw cap fires the pellet of powder, which in turn fires the 
bursting charge of the shell.

No. I I , M ark I I I .

A few Mark III  fuzes have been made ; they differ from Mark 
IV  in the small end of the centrifugal bolt having less protrusion 
into the recess in the body.

No. 11, M ark I I .

The Mark II  fuze differs from the Mark III  in not having a steel 
protecting plate for the pressure plate.

This Mark of fuze is more sensitive than Mark I, and is still retained 
with common-pointed shell for 9-inch R,M,Ij, high angle guns.
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Fig. 80.

FUZE, PERC U SSIO N , R A SE, LA RGE, NO. 11, M ARK II .
Full Size.

1
I H

l-’GZE, PERC U SSIO N , B A SE , LA RGE, NO. 11, MARK I,

No. 1 1 , M ark I .
The Mark I  fuze differed 

slightly from the Mark IT in the 
form of the recess for the 
pressure plate, the shoulder of 
which is not so much cut aw a y ; 
it is therefore not so sensitive, 
since the pressure plate offers 
greater assistance, (jSee Fig.81 )

C o n v e r t e d  L a r g e  E a s e  
F u z e s ,

Moat existing Marks I and 
II  targe base fuzes have been 
converted to the Mark IV  
pattern, by having protecting 
plates fitted. When altered the 
fuzes will have a (*) added to 
their numeral.

In these converted fuzes, the 
protecting plate is screwed in, 

instead of fitting into an undercut recess with the metal spun over it.
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F u z e , P e r c u ss io n , B a s e , L a r g e , B r o n ze , N o . 15 I C I .

There are three marks of this fuze in the Service. They are made 
of aluminium bronze, and are used in the Land Service with all capped 
armour-piercing shell, in the Naval Service with capped armour
piercing and capped common-pointed shell, and m ay be used with 
uncapped armour-piercing, and uncapped common-pointed shell. 
W ith these fuzes, the bodies of which are of stronger material than  
No. 11, there is less chance of the shell failing to burst through the 
fuze being blown out.

M ark I I I .— The latest mark of the No, 15 base fuze is M art I I I ) 
it is identical in construction with the latest mark of the No. 11 base 
fuze, namely, Mark V. (See P late S L V III .)

Fig. 82.

FUZE, FERCUSSION, BASE, LARGE, BRONZE, NO. 1 5 ,  MARK II.

M ark I I .— The M ark I I  fuze differs from the Mark I  in being 
longer, and the pressure plate has a gas-check lip which fits into a 
recess formed in the body. The steel protecting plate is of a  different 
shape and screws into the base, and is pierced, with four instead of 
eight holes. The locking-nut on the top of the spindle secures the 
centrifugal bolt more firmly in position, and the detonator is inserted
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into the screw cap from the top, and is covered with a perforated 
brass disc, over which the metai is spun.

M ark l .— The M ark l  is identical in construction with the No. 11, 
Mark IV fuze. (See Plate X L I X .)

F uze, P ercussion, B a se , L arge, B ronze, N o. 16, Mark I [ C [ .

(Plate L .)

This fuze is used with capped armour-piercing shell filled with 
lyddite. _

I t  differs from the No. 15, Mark III  Base fuze in the following 
particulars :—

(а) I t  is fitted with a  screwed steel collar instead of a steel per
forated plate oveT the copper pressure plate.

(б) The copper pressure plate is of a slightly different shape bo aŝ
to  fit inside the steel collar.

(c) The screwed cap closing the front of the fuze, is longer, has.
more screw thread, and is bored out in the interior to form 
a coned seating.

(d) The front portion of the detonator pellet is tap ered ; the  
object being that when the pellet moves forward on to the- 
needle on graze, it will wedge itself into the coned seating 
in the screwed cap at the same time as the needle fires the 
detonator, thus assisting the locking bolt in preventing the- 
pellet being thrown back and masking the flash hole in th e  
base of the fuze.

A “ Plate gas-check ” with steel “ Cover plate ” is used with all shell 
taking this fuze, (See page 210 .)

F u z e , P ercussion , B a se , Medium , No. 12 j C ! .

Use.— There are seven marks of this fuze, all of which will still 
be met with. They are used in the Land Service with common 
pointed and A.P. shell for the B .L ., 4 -inch and 30-pr. ; Q .F., 4 -inch, 
and 12-pr,, and with the double shell for the Q .F., 2* 95-inch.

In the Naval Service with common-pointed shell for the B .L .,.
4-inch ; and Q .F., 12-pr. and 4'7-inch.

In  material, construction, and action, the medium base fuzes 
are, with one exception (the Mark VI), similar to  the No. 11  large 
base fuzes, but are smaller, and are screw-threaded twelve threada 
to  the inch instead of nine.

No. 12, M ark Y I P

M ark V I I .— Fuze, Percussion, Base, Medium, No. 12, M ark V I I  
| C  | .— The Mark V II medium base fuze is identical in construction 

with the large base fuze, No. 1 1 , Mark V, described on page 281.
(b 11123) T
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No. 12, M ark V I.

Fuze, Percussion, Base, Medium, No. 12 , M ark V I  \ C  j ,— As this 
mark of fuse differs in construction from the other base fuzes a detailed 
description follows :—-

Parte.— The principal parts of Mark VI fuze a r e B o d y ,  
detonator pellet, detonator plug with R .L . cap, centrifugal 
bolt, steel protecting plate, pressure plate with spindle 
and nut, phosphor bronze spring, needle plate with steel 
needle, two safety bolts, screw cap, and screw plug with 
magazine.

Fig, S3.

FUZE, FEKCUSSION, BASE, MEDIUM, NO. 12, MAKE. VI.

---------- Plug.

Body.—1The body is threaded twelve threads to the inch for a 
length of 1 '5  inches ; the upper part of the fuze is not threaded, while 
a flange is formed at the base which, as in all base fuzes, is coated 
with luting so as to make a  tight joint when screwed home into the 
shell. It is bored out to  receive the percussion arrangements, but 
the recess is slightly enlarged a t the upper end to form a shoulder 
on which rests the needle plate and which is threaded to  receive the 
screw cap.
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A recess is formed in the base into which fits the pressure plate ; 
the lower part of this recess is screw-threaded for the steel protect* 
mg plate. A hole, intended for the spindle of the pressure plate, is 
bored through the lower portion of tho body and forms a communica
tion between the recess' in the base and the percussion chamber.
A small hole is bored through the side of the body to allow of a iccess 
being formed in the opposite side, in which the small end of the 
centrifugal bolt engages. This hole is closed by a small screw plug, 
the end of which is reduced in diameter and iitted with a  small spiral 
spring, which bears against the heavy end of the centrifugal bolt.

Detonator pellet.— The detonator pellet is cylindrical in form and 
rests on the bottom  of the percussion chamber ; a small projection is 
formed around the upper part of the pellet, forming a shoulder on 
which rests a phosphor bronze spring, the object of which is to prevent 
any rebound or creeping action.

“A hole is bored through the pellet at right angles to its axis, into 
which fits the centrifugal retaining bolt, and another is bored along 
its axis for the pressure plate spindle and locking n u t ; the upper part 
of this hole is threaded for the detonator plug. Two small holes 
are bored vertically in the top of the pellet ; these holes are threaded 
for the safety holts. Down the side of the pellet is cut a longitudinal 
groove into which projects a screw from the side of the body ; this 
prevents the pellet from turning round in flight.

Centrifugal bolt— The centrifugal bolt is cylindrical in form, 
and fits into the hole in the detonator pellet ; one end is enlarged, 
while the other is reduced in diameter to fit into the recess in the 
body. An elongated hole is bored through the bolt, the upper part 
being recessed for the locking nut on the pressure plate spindle.

Pressure plate.— The pressure plate is made of copper, formed 
with a gas-check lip which fits into an undercut recess formed in the 
base of the fuze ; a boss is formed on the inside of the plate into 
which screws the spindle.

Spindle.— The spindle is threaded at both ends, one end screwing 
into the boss on the pressure plate ; the other receives the locking nut, 
which secures the centrifugal bolt in the safe position.

Protecting plate.— The protecting plate is made of steel, recessed 
to fit over the pressure plate ; it is pierced with five holes intended 
to allow the gas to act on the pressure plate on discharge.

This plate screws home into position and is prevented from working 
loose by four punch stabs.

Detonator plug.— The detonator plug is a small cylinder of metal, 
threaded externally and recessed to take an E X .  cap, which is retained 
in position by the metal of the plug being spun over it.

I t  screws into the top of the detonator pellet after tho locking nut 
has been screwed home.

Needle plate.— The needle plate is of metal with a steel needle 
snapped into its underside ; two holes are bored through it, and 
countersunk for the enlarged heads of the safety bolts. The plate 
rests on the shoulder inside the fuze body, and is prevented from 
turning by a set screw projecting into a slot cut in its side. In this  
position the needle is directly over the detonator in the pellet.

(b 11123) " t 2
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Safety bolts.— The safety bolts are fitted with large flanged heads ; 
they project through the holes in the needle plate, screwing tightly 
home into the two holes in the front of the pellet, the flanged heads 
forming a gas-tight joint in the countersunk holes in the needle plate.

A quantity of Pettm an’s cement is placed over the heads of the bolts 
to assist in sealing the joint.

The phosphor bronze creep spring is placed between the front 
of the pellet and the needle plate.

Screw cap and screw plug .— The top of the fuze is closed by the  
screw cap and screw plug screwed together and prevented from 
unscrewing by a locking screw. They form a small magazine con
taining a pressed pellet of R .F .G .2 powder pierced with a central 
hole. A disc of muslin is shellaced to the underside of the screw plug 
to prevent the powder working out through the four fire holes in the 
plug through which the flash passes to  the bursting charge of the  
shell.

A recess formed on the underside of the screw cap is intended 
for the safety bolts to  be driven into by the action of the pellet on 
graze.

There are four holes bored through the cap to  allow the flash from 
the detonator to fire the magazine. A disc of muslin prevents the 
powder working into the interior of the fuze through these holes.

The screw cap is prevented from unscrewing from the body by a  
small set screw passing through the body and into the cap.

Action.— On discharge, the gas, acting through the holes in the  
protecting plate, crushes in the pressure plate, carrying forward the 
spindle and nut and releasing the centrifugal bolt. The rotation of 
the shell causes the bolt to  move outwards, withdrawing its small 
end from the recess in the body. On graze or impact the detonating 
pellet compresses the spring in front of it, and moves forward, carrying 
the heads of the safety bolts clear of the holes in the needle plate ; a t  
the same time the detonator is carried forward on to the needle and 
fired, the flash passing through the holes in the needle plate, past the 
heads of the safety bolts, to  the magazine of the fuze.

This fuze was designed to  prevent premature action on firing. 
The heads of the safety bolts seal the communication between the 
detonator and the magazine, and are only released simultaneously 
with the firing of the detonator on graze or impact.

Note.— Yery few of the Mark V I have been issued.

T he Mark  Y  F uze.

The Mark Y  fuze, externally, is similar to  the Mark VI already 
described, and is fitted with the same pattern of protecting plate, 
pressure plate, spindle and nut. The pellet, however, is entirely 
different. Instead of having a detonator plug with E .L . cap, it is 
fitted with a needle plug and- steel needle. There is no needle plate 
with safety bolts, and the screw cap is not recessed on the underside, 
nor pierced with fire holes, but has a central recess formed on the 
upper side to hold the E .L . cap, which is kept in position by a per
forated brass disc spun into position over it.
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T h e  M a r k  IV  F u z e .

The Mark IV  fuze differs from Mark V in the following particulars 
The fuze is shorter ; the pressure plate has no gas-check lip ; the steel 
plate is pierced with eight instead of five holes, and is not screwed 
but spun into position ; the locking nut has a  flange on its under
side fitting into a small slot on the top of the centrifugal h o l t ; the

Fig. 84.
rU Z E , P E R C U S S IO N , B A S E , M E D IU M , NO. 1 2 , M A R K  V.

S e t s o r e * .

Screw plug. 
Brass spring.

Screw ed plug.

C om p ressed  pow der 
p e lle t .

Screw ed cap. 
D etonator.

Spring.

Needle pellet. 
N ut.

C entrifugal bolt.

Sp in d le .

Body.

Pressure plat e.

Steel protecting 
plate.

detonator is inserted into a recess formed on the underside of the 
screw cap, the top of which is pierced with six fire holes to allow 
the flash to pass to  the magazine.

This Mark IV , No. 12 , Medium Base Fuze, is similar to the Mark IV , 
No. 1 1 , large base fuze, but the shape of the centrifugal bolt is slightly 
different, having the heavy end enlarged, and the pellet recessed to  
receive it.

T h e  M a r k  I II  F u z e .

The Mark I I I  fuze only differs from the Mark IV  in the shape of the 
centrifugal bolt, which is without the increased diameter a t  the heavy 
end. Only a very few of this Mark of the No. 12 fuze were made, 
owing to the centrifugal bolt not withdrawing its small end from  
the body during flight. Mark IV was introduced to remedy this 
defect.
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Th e  Mark  I I  F u z e .

Fuze, Percussion, Base, M edium , A'O. 12, M ark 11  differs from 
the Mark I I I  in the small end of the centrifugal holt having less 
protrusion into the recess in the body. I t  is generally similar to  
the Mark III , No. 11, base fuze.

T h e  Mark  I F u z e .

This fuze is similar to the No, 11, Mark I, fuze. I t  has no steel 
protecting plate.

A lter a tio n  oe P osition of K e y  S lots in  L arge and 
Med ium  B a se  F u z es .

In future manufacture the key slots in the base of Nos. 11, 12 
and 15 base fuzes will be moved nearer to the centre and will be 
the same distance apart for all three fuzes. This change involves no 
advance in numeral of fuze.

P rotectors, L arge  B ase P ercussio n  F u zes , Marks I and I I  [ N f .

These protectors have been issued for use with the earlier Marks 
(Marks I and II) of No. II  base fuzes (those without steel protecting 
plate).

The Mark I I  protector consists of a  dished steel disc blackened 
all over and provided with two glove-button studs which fit into 
the key-holes in the base of the fuze. A certain number of Mark I 
protectors have been issued which differ from the Mark II  in having 
elliptical spring clips instead of the glove-button studs.

These protectors are intended to protect the pressure plate during 
transport.



Table No. 26 .— Table o f Base Fuzes, Nos. 11, 12, 15, and 16.

List
of

Change

Fuze,, Percussion, Base, 
Large, No. 11.

Use:—Common-pointed 
and uncapped A.P. .shell, 

6-inch and up.

List
of

Change 

§ 8100

Fuze, Percussionf Base, 
Medium, No. 12.

UseCommon-pointed 
and A.P. shell, 12-pr. to 

5-inch, and 2'65-inch 
double shell.

List 
of j 

Change:
i

Fuze, Percussion, Base, 
Large, Bronze, No. 15. 

Use :—Capped A.P. shell, 
filled gunpowder and 

capped common-pointed 
shell.

List
of

Change'

Fuze, Percussion, Base, 
Large, Bronze, No. 16,

Use:—Capped A.P. shell, 
filled with Lyddite.

§ S099 
8315 
8788

Mark I .
Has no protecting plate.

M ark L
Has no protecting plate.

1

§ 8652 
8788 
6674

Mark I I .
Differs from Mark I in the 

recess for the pressure plate 
heing more cut away, mak
ing the fuze more sensitive. 
It has no protecting plats.

-

i

No change.

§12114

§12114

Mark I I I .
Differs from Mark II in 

having a perforated steel 
disc spun in position in the 
base to protect the pressure 
plate.

§12114
M ark I I .

Differs from Mark I in 
having a perforated steel 
disc spun in position in the 
base, to protect the pressure 
plate.

Mark IV .
Differs from Mark III in 

having increased protrusion 
of small end of centrifugal 
bolt.

§12114
Mark I I I .

Differs from Mark II in 
having increased protrusion 
of small end of centrifugal 
bolt.

§12834
Mark I .

Same as No, 11, Mark IV, 
but made of aluminium 

bronze.
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Table No. 26.—Table of Base Fuses, Nos. 11, 12, 15 and 16—continued.

List
of

Change

Fuze, Percussion, Base, 
Large, No. 11.

Use:—Comm on-pointed 
and uncapped A.P. shell, 

6-inch and up.

List
of

Change

Fuze, Percussion, Base, 
Medium, No. 12.

Use:—Common-pointed 
and A.P. shell, 12-pr, to 

5-inch, and 2 ■ 95-inch 
double shell.

last
of

Change

Fuze, Percussion, Base, 
Large, Bronze, No. 15. 

Use:—Capped A.P. shell, 
filled gunpowder and 
capped comm on-pointed 

shell.

!
Fuze, Percussion, Base, 

List i Large, Bronze, No. 16. 
of

Change Use:—Capped A.P, shell, 
, filled with Lyddite,

No change.

§12249
M ark IV .

The Mark IV differs from 
the Mark III in having an 
enlarged head on heavy end 
of centrifugal bolt, the 
pellet being recessed to 
take the new holt. .

No change.

13126 

._______

This pattern was intro
duced as Mark V, but none 
were issued for service ; the 
sealed pattern was declared 
obsolete.

§13126
Jffarfc V.

The Mark V fuse is longer; 
the pressure plate has a 
gas-check lip. The steel 
protecting plate screws into 
base, and has 5 instead of 
8 holes. Different design 
of locking nut. The R.L, 
cap, inserted from top, and 
covered with perforated 
brass disc spun in.

M ark I I .
The Mark II fuze is 

longer; the pressure plate 
has a gas-cheefc lip. The 
steel protecting plate screws 
into base, and has 4 instead 
of 8 holes. The centrifugal 
bolt has an enlarged head 
on heavy end. Now design 
of locking nut. R .L . cap 
inserted from top and 
covered with perforated 
brass disc spun in.



514463

§14560

I M ark VI.
This pattern was intro- §14403 The Mark VI differs from 

duced as Mark V, but Mark V as follows:—A
sealed pattern was declared 

I obsolete before any were 
issued to service.

j percussion pellet with de
tonator, a needle plate with 
needle between the front of 
the pellet and screw cap, 
two safety bolts passing 
through the needle plate, 
and screwing into front of 

j pellet, different form of 
! screw cap and creep spring.

§14463 This pattern was intro
duced as Mark III, but 
sealed pattern was declared 
obsolete before any were 
issued to service.

I

Mark V, , M ari V II,
The Mark V fuze is i  §14560 ; The Mark VII is similar 

different from previous j to No, H, Mark V,
§14560

Mark 117.
The Mark III is similar 

to No. 11, Mark V.
§15503
§16255

marks, and is designed to 
, prevent premature action. . 
! The pressure plate and! 
| spindle are in one piece and 

much smaller, and are 
placed to one side of the 
centre. The pellet is fitted , 

■ with a different form of

M ark I ,
This fuze is similar to the 

No. 11, Mark V, but differs 
from it in having a screwed 
collar instead of a steel plate 
under the pressure plate, 
which is of a  different 
design. The front end of 
the detonator pellet and 
the under side of the 
screwed cap are coned

detonator, and has two 
centrifugal bolts. The 
large bolt engages with a 
recess in the body, and 
masks the fire channel in 

i the pellet. There is a 
■ safety flange on the bottom 

of the pellet, and a brass 
ball with retaining bolt in 
the base which seals the 
flash from the detonator, 
until the ball is displaced.

L§
Z
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F u ze , P ercussio n , B a se , H otchkiss, Mark  IV  J C [ .

Use.-—This fuze is used with, steel, and common iron shell, filled 
with gunpowder for the Q.F, 3- and 6-pr. guns.

Parts.— It consists of the following p a r t s B o d y ,  percussion 
pellet, spiral ereep spring, screw cap, screw plug, and detonator,

 ̂ Body.— The body is of copper alloy, Class A, screwed externally 
with a left-handed screw (12 threads to  the inch), and the base is 
formed with a flange to act as a gas-check, and a projection to take 
the key by which it is screwed into the shell. (See Fig. 85.)

Tig. S5.

FUZE, PERC U SSIO N , BA SE, H O TC H K ISS, MARK IV .

Scale f .

The body is bored out from the front to take the percussion pellet, 
the interior a t the top screwed to receive the screwed cap, and has 
an undercut recess, the top edge of which is slightly rounded, formed 
a t the bottom.

Percussion pellet.— The percussion pellet consists of a brass casing, 
filled with an alloy (12 parts lead, 1 part tin), into which a roughened 
needle holder of hard brass wire, carrying a steel needle a t its front 
end, is embedded.

The brass casing is reduced in diameter on the exterior a t the front 
end. ■
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The needle holder has an enlarged base and rests in the undercut 
recess and supports the pellet ; the latter projects beyond the point 
of the needle and prevents it reaching the detonator.

The brass spiral spring fits round the smaller part of the brass 
casing and prevents rebound of the pellet.

Screw cap ,— The screwed cap is threaded left-handed and closes 
the front end of the fuze ; the rear portion is bored out to  take the 
screw-plug, aud through the centre of the front end a  fire-hole is 
bored to allow the flash from the detonator to  pass out.

The screw-plug contains the detonator, which is similar, except in 
dimensions and amount of composition, to the R .L . cap, described 
on p. 282. I t  screws into the rear of the screwed cap. The fuze is 
lacquered externally.

Action,— On the shock of discharge, the pellet sets back over the 
needle holder, thus allowing the steel needle to project beyond it. 
The alloy a t  the bottom  of the pellet cushions against the bottom of 
the fuze, and a small portion of it dovetails into the undercut recess, 
round the base of the needle. This forms a weak connection between 
the pellet and fuze body, and assists the spring in checking rebound 
action. On graze or impact the pellet and needle set forward, the 
needle pierces the detonator, and the flash passes through to the 
bursting charge of the shell.

M ark I I I  fu ze .— Mark III  fuze differs from Mark IV in the 
following particulars:— There is no undercut recess for the alloy of 
the pellet to dovetail into ; the needle is shorter and is formed entirely 
of roughened brass wire, having no steel needle let into it ; the spiral 
spring is weaker and is placed round the needle instead of round the 
pellet, and the front end of the brass casing of the pellet is consequently 
not decreased in diameter.

The Mark I I I  fuze, when converted to  Mark IV pattern, will be 
known as Mark III* .

F u z e , P ercu ssio n , B a s e , 9 *45 -inch  H o w itzer  | L  [ .

This fuze is used with the common-pointed shell for the above 
howitzer ; in external appearance it is similar to the Hotchkiss base 
fuze. {See Fig. 86.)

Description.— The body of the fuze is of gunmetal and is bored 
out and fitted with a loose needle plug with steel needle ; fitting 
round the needle plug is a copper ring, with three clips, which prevent 
it moving forward till im pact. A four-armed stirrup spring rests on 
the front of the needle plug, and supports a thimble ; a brass cylinder 
fits round the thimble, so as to  keep the needle central. The front 
of the fuze is closed by a screwed plug with anvil and detonator. This 
plug carries a screw cap a t its front end, which holds a magazine 
of loose powder ; a lead washer is placed under the flange of the 
head.

Action.— On. shock of discharge the brass thimble sets back, 
straightening out the four clips of the stirrup spring ; on graze or



300

impact the needle plug and thimble displace the three lugs on the 
copper retaining ring in the base of the fuze, and fly forward and 
fire the detonator, which in turn fires the loose powder in the magazine 
of the fuze, and the bursting charge of the shell.

Fig. 86.

FUZE, PERC U SSIO N , B A SE , 9 '4 5 - IN C H  HOW ITZER, MARK I  | L  [ ,

Scale b
I*x jae powder.

Screw  cap. -

5 holes filled w ith powder. 
Paper disc.
Lead w asher.

Anvil.

Anvil plug.

Thim ble.

S tirru p  spring.

4 clips.

Lead washer.

3 clips.

Drill fuzes are either burnt out fuze bodies, or solid gunmetal, 
of the same external dimensions as the fuze they represent; they  
are blackened, and stamped “ D R IL L .”



Table No. 27.—Percussion Fuzes used in Land Service.

Nose F uzes.

The Fuzes shown in Italics are Obsolete for future manufacture.

Paragraph
Used withFuzes. Marks. in List of

Changes.

Percussion. Ordnance.

Direct action, with cap, No. 1 ... I* 5572 "
6740
0906 B.L., 60-nr. For common and lyddite shell

10172 1 B.L., 4-inoh, jointed. For common shell
10173 B.L., 9-45-inch howitzer. For lyddite shell
10322 B.L., 6-inch, 30-cwt. howitzer 1 For

I** 10297 B.L., 6-inch, 25-owt. howitzer 1 common
10322 - B.L., 5 '4-inch howitzer f and lyddite For service only with

B.L., 5-inch howitzer J shell. lyddite shell,
II 5216 B.L.C., 6-inch, on siege carriage. For lyddite

9906 shell
10087 Q.F., 4 -7-inch, on travelling carriage. For
10172 common and lyddite shell
10322 Q.F., 4 -5-inch howitzer. For lyddite shell J

III 11347 ,

B in d  action, delay, No, 10 III 8871 B X . ^ ' 0wf" howitzer \ por common shell, when specially ordered. 
B.L., 6-rnch, 25-cwt. howitzer J 1



Table No. 27.—Percussion Fuzes used in Land Service—continued.
Nose F uzes.

Tiie Fuzes shown in Italics are Obsolete for future manufacture.

Fuzes. Marks.
Paragraph 
in List of 
Changes.

P e r c u s s io n  ̂ -continued. 

Direct-action, impact, No. 13 I* 10321
p * *  - 11190
II 8630

1 1 *

9620
9673
9721

10172
11190

III 10321
I I P 11190
IV 11190

Direct-action, with cap, No. 17 ... I 14561

II 14S97

h-f
1—

1 15107

Used with

j Ordnance—continued—
A B.L-, 10-inch 

i B.L., 9 -2-inch, IV to Vic 
B.L., 9 -2-inch, “ B ” VI and Vic 
B.L., 9'2-inch, IX  
B.L., 9 -2-inch, X , X\ X *
B.L., 7 -5-inch, II, II*

' B.L., 6-inch, VII, V II1'
j B.L., 30-pr.

B.L.C., 6-inch ’ 
j Q.F., 0-inch 
] Q.F., 4-7-inch 

R.M.L., 10-inch, H.A,
C B.L„ 60-pr,

B.L-, 2-75-inch, converted 
B.L., 2'75-inch 

i B.L., 9'45-inch howitzer 
| B.L., 6-inch, 30-cwt. howitzer 

 ̂ B.L., 6-inch, 25-cwt. howitzer
i B.L., 5 -4-inch howitzer 
! B.L., 5-inch howitzer 
i B.L.O., 6-inch, on siege carriage 
i Q.F., 4'7-inch, on travelling carriage 

■-; Q.F., 4'5-inch howitzer

' For lyddite shell with picric powder 
exploders.

For service and practice with 
lyddite shell.
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Direct-action, impact, No. 18

Direct-action, with Cap, No. 44 

Direct-action, impact, No. 45

Base, large, No. 11 ...

Base, large, bronze, No. 15...

Base, large, bronze, No, 16...

T■' Q.F. 4 -7-inch 
■l Q.F., 4-inch, III, HI* 
{ Q.F., 12-pr. 12-cwt.

For lyddite shell with T.N.T. Exploders, 
For Coast Defences.

! Q.F., 3-inch—For H.E. shell.

; B.L., 4-inch ^
B.L., 6-inch 
B.L., 7 -5-inch
B.L., 9'2-inch j~ For lyddite shell with T.N.T. Exploders. 
Q.F., 12-pr.
Q.F., 4 -7-inch |
Q.F., 6-inch j

Base Fuses.

5  ^ ■ nCJ1 \ For uncapped armour-piercing shell. 
B.L., 10-inch J
B.L., 9 ■ 2-inch, IV to VIo ’’j 
B.L., 9 ‘2-inch, IX  f
B.L., 9 ‘2-inch, X , X v, X* J 
B.L., 6-inch, VII, VIB 
B.L.C., 6-inch

For uncapped armour-piercing and common 
pointed shell.

Q. F., 6-inch
R. M.L., 9-inch, H.A.

For uncapped armour piercing shell. 

For common pointed shell.
}

r

i

B.L., 9-2-inch, IV to Vl€ i 
B.L., 9-2-ineh, I X  j
B.L., 9 -2-inch, X , X ’\ X* \ 
B.L., 7 -5-inch, II, II* I 
B.L., 6-inch, VII, VIP J 
B.L., 9 '2-inch, X , X", X* 

shell.
B.L., 6-inch, Mark VII

For capped armour-piercing shell, filled 
with gunpowder.

For armour-piercing capped steel, filled with 
lyddite.
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Table No. 27.— Percussion Fuzes used in Land Service—continued.

B ase  F u zes .
The Fuzes shown in Italics are Obsolete for future manufacture.

Fuzes. Marks,
Paragraph 
in List of 
Changes.

P eecussioh—continued.
Base, medium, No, 12 ............... I 8100 ' i

8315 I
0674 t

11873
H 12114

III 12114
IV 12249
V 13126
VI 14463

VII 14560
Base, Armstrong, No. 9 ................ II 6193 1

8515
III 7008 [

8515 J

Base, Hotchkiss III 7490 1
8229

IV 9451
9314 ,

Base, B .L ., 9-45-inch howitzer I 12355

Used with

Ordnan qb—-continued—

B.L., 4-inch, jointed 
B.L., 30-pr, | For common-pointed shell.

Q.F., 4 -7 ’inch, For armour.piercing shell,
Q,F„ 4-incb, III, III* 1 „  . , . , „
Q.F., 12-pr., 12-cwt. /  For °°™non-po.ntod shell.
Q.F., 2 '05-inch. For double shell, except Mark I.

Q.F. 2 -95-inch. For double shell, Mark I.

Q.F., 6-pr. 
Q.F., 3-pr. } For common and steel shell.

B.L., 0 ‘45-inoh howitzer. For comm on-pointed shell.

o
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Table No. 28.—Percussion Fuzes used in Naval Service.

Nose F uzes.

F u zes. Marks.
Paragraph 
in List of 
Changes.

PfiBCTJSSION.

Direct-action, with plug, No. 3

Direct-action, impact, No. 13

III

IV

1*
1**
II

II*
m

n i*

IV
v

10322

11396

Ordnance— 
B.L., 13'5-inch, I to TV 

I B.L., 10-inch, 11 to IV* 
■4 ' B.L., 9 -2-inch 
I B.L., 0-inch, VII, VIII 
l Q.F., 6-inch

i

! 10321
11190 
8630 
9620 

, 9673
; 9721

10172

11190
10321

11190

11190

L

B.L., 15-inch 
B.L., 13-5-inch, V 
B.L., 12-inch 
B.L., 10-inch 
B.L., 9 -2-inch 
B L „  7 -5-inch 
B.L., 6-inch
B.L., 4-inch. VII to VIII*
Q.F., 6-inch
Q.F., 4 '7-inch
Q.F., 4-inch, I to III*
Q.F., 4-inch, IV
Q.F., 14-pr.
Q.F,, 12-pr. 18 cwt,
QJ\, 12 pr. 12 cwt.
Q.F., 12-pr. S cwt.

Used with

 ̂ For nose-fuzed common shell.

- For lyddite shell with picric powder 
exploders.

3
0

5



Fuzes.

pKRCtrasiOiJ—continued. 
Direct-action, impact, No. 18

Direct-action, impact, No. 19

Direct-action, impact, No. 19a

Direct-act: on, with cap, No. 44 

Direct-action, impact, No. 45

Table No. 28.—Percussion Fuzes used in Naval Service—  contieued.
Nose F uzes— continued.

...i

Marks.

I

II

Paragraph ;
in List of i Used with
Changes.

15145

16037

'

i
<

i

Obdnaitcb—continued.
B.L., 4-inch, VII to VIII* ^
Q.F., 4 ‘7-inch 
Q.F., 4-inch
Q.F., 14-pr. ’ For lyddite shell with T.N.T. explodes
Q.F., 12-pr. 1.8 cwt. I
Q.F., 12-pr. 12 cwt. j
Q.F., 12-pr. 8 cwt. J

I
II

III
I

I

15664
16263

I
Q.F., 3-pr, For Mark 1 lyddite shell with T.N.T. exploders.

Q.F., 6-pr. Hotchkiss 1 
Q.F., 6-pr. Nordenfelt 
Q.F., 3-pr. i

For lyddite Ehell with T.N.T. 
3-pr. Mark L

Q.F., 3-inch—For H.E. shell.

exploders, except

I j B.L., 4-inch, VII to VIII* ,
. B.L., 6-inch j

B.L., 7 ‘6-ineh f
Q.F., 12-pr., 8, 12, and 18 cwt. |-For lyddite shell with T.N.T. exploders. 
Q.F., 14-pr. 

j Q.F., 4-inch
' Q.F., 4'7-inch ,,
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(b 11123)

Base, large, No. II I

P
II

TP
IIT
IV
V

8099
8315

12114
8652
9674

11873
12114
12114
12114
12114
14560

Base, large, bronze, No. 15... I 12834

II 13126

i 111
j
iiI

e
ts Ba», large bronze, No. 1 6 ............... j 1

i

14560

15503

Base Fuzes.

B.L., 13-6-inch, I to IV 1 v  B ,
B.L. IMoch. VIH to X* Tor 'm cltPe4  "*™ « “ 4
B.L.; 10-iDch, II to IV* J  common P°mtal sML
B.L., 10-inch, VI to VII*. For uncapped common pointed shell.
B.L., 9 ‘2-inch. For uncapped armour-piercing and common pointed shell. 
B.L-, 7 ‘ 5-inch. For uncapped common pointed shell.
B.L., 6-inch, VII, V III, X I , X l * 1 For uncapped armour-piercing and 
Q.F., 6-inch J common pointed shell.

B.L., 15-inch i
B.L., 13‘5-inch |
B.L., 12-inch j
B,L„ 10-inch )-
B.L., 9 ■ 2*inch
B.L., 7 -5-incli !
B .L , 6-inch, VII, V III, X I, X I* J
B.L., 6-inch, X II. For capped common pointed shell.

For capped armour-piercing, filled with 
gunpowder, and common pointed shell; 
hut can also he used with uncapped 
shell.

f B.L., 15-inch 
\ B.L,, 13'5-inch, V
L B.L., 12-inch, X  to X II

i For armour-piercing capped shell,- filled 
f with lyddite.
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Fusses.

Percussion—continued. 

Base, medium, No. 12

Base, Armstrong. No. 9

Table No. 28.—Percussion Fuzes used in  Naval Service—conti nued,
FUse Fuzes—continued.

Marks.
Paragraph 
in List of 
Changes,

8100
I 8315

9674
11873

II 12114
III 12114
IV 12249
V 13126

VI 14463
VII 14560

II 6193
8515

i n 7008
8515

j—
i 

i—
i 

i—
i

7490
8229

h i * 14682
IV 9451

9814

Used with

Ordnance—continued.

B.L., 4-inch, VII to V H P  ^
Q.F., 4 ‘7-inch ' i
Q.F., 4-inch j
Q.F., 14-pr, [ For common pointed shell, except
Q.F., 12-pr., lg ewt. j" 4-7-inch, Marks I, II and III.
Q.F., 12-pr., 12 cwt. |
Q.F., 12-pr., 8 cwt.
Q.F., 12-pr., 4 cwt. J

Q.F., 4'7-inch. For common pointed shell, Marks T, II and III.

Q.F., 6-pr. \ 
Q,F„ 3-pr. J For steel shell, filled with gunpowder.

Q . F .

llasc, Hotchkiss
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FUZE, TIME, 15 SECONDS; N?25, MARK IV .
S C A L E  .'/ I

— Base Plug. 
- -  Brass Disc

To be f ille d  with Waterproof 
Composition

SrS.

£ scape Hole to be 
Waterproofed

Body

Detonator P elle t,

-S a fe ty  Pin.
-S tirru p  Spring. 
-S tee l Keep Screw.
- Detonator.

S teel Spring Washer.

Time Ring.
- Needle Plug.
Fuse Composition

------ Leather Washer.
—  —Perforated Powder Pellet,
—  Loose Powder

— —Must in Disc,

ELEVATION .
S EC T IO N  A T  b . b .

Q
Q

£ 
v

tm
cf
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(E ). TIM E FU Z ES.

Time fuzes are used in the Land Service, generally for star shell
only. (See page 112.) _ . ' _  , , , „

In the Naval Service time fuzes are used with shrapnel shell 
from B .L . guns, 12-inch and above, when firing a t short ranges. (See
page 112.) _

The following time fuzes will be met with :—

Land Service 

Naval Service No. 30.

T ime F uzes Used  in  L an d  Service .

F u ze , T im e , 15 Seconds, No, 25, Ma s k  IY  | L  | .

(Plate L I.)

The Fuze, time, 15 seconds, No. 2 5 ,consists of the following parts :—> 
Body, bottom plug, time ring, needle plug with steel needle, lighting 
pellet with B .L . cap and stirrup spring, safety pin, steel washer, cap  
and set-screw.

The body is made of aluminium ; the lower part is threaded to  
the G.S. gauge. Above the screw-threaded portion it is enlarged, 
forming a shoulder under which is placed a  leather washer.

The top part of the body is reduced in diameter and screwed to  
receive the cap. The body is bored out from the bottom to take a 
charge of about 45 grains of R .F .G .2 powder, and is closed by a bottom  
plug with a central flash hole. This hole is covered on the inside of 
the plug by a muslin disc and a disc of brass, over which the metal 
of the plug is spun.

The body is bored out from the top, forming a lighting chamber 
in the stem ; in the bottom of this chamber is screwed a small needle 
plug of brass, having a steel needle on its upper face. Three flash- 
holes are bored through the stem, communicating from the lighting 
chamber into an annular groove cut round the exterior of the bottom  
of the stem. One of these holes is primed with a small pellet of gun
powder.

A setting mark on the body indicates the position of a small hole 
containing a perforated powder pellet which communicates with a  
fire channel leading to  the magazine of the fuze.

The time ring is made of aluminium, and is graduated from 0 to 44.
On the underside of the ring a flange is formed, which fits into 

a  groove cut in the face of the body round the bottom of the stem. 
The composition channel is driven with fuze composition, and then 
covered with a washer of vegetable paper. At the beginning of the 
fuze composition there is a gas escape hole closed by an aluminium 
disc, and another hole bored through to the inner circumference of 
the ring is intended to allow the flash from the holes in the stem to  
ignite the composition a t the spot where it begins to burn. A cloth 
washer is shellaced to the top of the fuze body, on which rests the time 
ring.

No. 25. 
No. 24,
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The spaces between the cap, time ring and body, also set-screw 
recess of cap and gas escape hole disc in the ring, are waterproofed with 
a composition of beeswax, mineral jelly and French chalk.

Lighting p e l l e t s The lighting pellet is made of gunmefcal and is 
supported in the top of the lighting chamber by means of a brass 
stirrup spring, the upper arms of which rest on two slots cut away 
on the top of the stem. The lighting pellet is bored out and contains 
a very small R .L . cap which is retained in position by means of a 
screw plug. A steel spring washer is placed on top of the time ring ; 
the ring itself is then clamped by means of a cap of aluminium screwed 
on to the top of the stem and secured by a steel set-screw.

As the stirrup spring is of very weak construction the lighting 
pellet is secured in a  safe position until the moment of loading by  
means of a phosphor-bronze safety pin which passes through the cap 
and the lighting pellet.

Action,— The fuze is set by means of the special key by turning 
round the ring until the graduation ordered is opposite the setting 
mark. At the moment of loading the safety pin is withdrawn, leaving 
the lighting pellet supported by means of the stirrup spring only.

On shock of discharge the pellet sets back, straightening out the 
arm s of the stirrup spring, and carries its detonator on to  the point 
of the needle. The flash from the exploding detonator passes through 
the holes in the stem and round the groove to the powder pellet a t  
the commencement of the composition. The ring bums round until 
it comes to the pellet of powder in the body a t the setting mark, 
which fires the magazine of the fuze and the shell.

This fuze was originally intended for use with the star shell for 
the B .L ., 10-pr., but its use has now been extended to all B .L . and 
Q.F. guns and howitzers for use with star shell.

Mark I I I  Fuze.
Mark I II  fuzes differ from the Mark IV  in the bottom of the 

composition groove in the time ring being square instead of round, 
and in the groove having an asbestos lining.

M ark I I  Fuze.
The Mark II  fuzes differ from Mark I I I  in not being waterproofed,

M ark I  Fuze.
Mark I  fuzes differ from Mark I I  as follows :—

(1) The underside of the time ring is flat (instead of being pro
vided with a lip and recess).

(2) The magazine channel is placed a t  a different angle.
(3) The aperture in the bottom plug is smaller.
(4) The external contour of the fuze is slightly different.

F uze , T im e , Sensitive  Mid d le , No. 24, Mark. I i L  | .
(See Plate L II .)

This fuze can still be used with star and shrapnel shell with the 
B .L ., 6-inch and 5'4-inch  howitzers,

I t  will become obsolete when existing stock is expended.



P lcu te  LJJLTo face p a fff : n .

T IM E , FUZE N ? 3 0 .  M A R K  H / N / .
FULL SIZE.

M a ga zin e ------------------------

N eed le  p lu g ---------

L e a th e r  w a s h e r ------

B o tto m  p lu g  

B ra s s

M u s lin  d isc .

S a fe ty  Pin

D e to n a to r  P e l le t ---------
I'/z Grain D eto n a to r_
Jo in ts  f ille d  w ith  \ __
w a te rp ro o f  compoj
S t ir r u p  s p rin g  
Com position r in g ----

_S te e l  spring
w a s h e r

Cloth w asher

3567 NaJfcry Sc Sons.Lith
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Action.— The action of the fuze does not depend upon the shock 
of discharge, but immediately the shell begins to rotate, the retaining 
bolts, acted upon by centrifugal force, fly outwards, compressing 
the spiral springs and releasing the lighting pellet, which, acted upon 
by the same force, also flies outwards against the needle, firing the  
detonator, the flash passing through the body of the pellet to  the  
axial magazine ; thence it passes out through the fire holes in the 
bottom of the stem and ignites the time ring. The ring burns round 
until it reaches the channel opposite the setting mark, when the 
magazine of the fuze is fired, so bursting the charge of the shell.

T im e  F u z e s  U s e d  i n  N a v a l  Se r v ic e .

F u z e , T im e , No. 30, Mark I I  | N f .

(Plate L III .)

This fuze is used with shrapnel shell having the 2-inch gauge, for 
B X . 12-inch and above, when firing at short ranges.

The fuze is identical in construction with the Fuze, time, No. 25, 
Mark IV, but is made of metal instead of aluminium, is larger, and 
is threaded to  the 2-inch gauge.

M ark 1 Fuze.

The Mark I  fuze differs from the Mark I I  in the channel for the 
composition in the time ring being square instead of rounded a t the 
bottom.

The channel is also lined with asbestos.



T a ble  No. 29,— Time Fuzes used in Land Service,
The Fuzes shown in Italics are Obsolete for future manufacture

Fuzes.

Senxtiive, middle, No. 24...

15 seconds, No. 25

!
Paragraph Time of

Marks. in List of Burning
Changes. at rest.

Seconds,
1 r 5638 1
! 1 . 5982 1 r  14*6

24... i i 7046 ■l to
7231 L 15-8

L 8417

r 12592 1
1 i \ 13163 i

1

1 13352 \ 15
J ii 14066 i
1 h i 15760 )

IV

Used with.

p B.L., 6-in eh, 30-cwt. i 
| ! howitzer

B.L., 6-inch, 25-cwt. 
howitzer

B.L., 5-4-ineh howit
zer

B.L., 15-pr.
B.L., 10-pr.
B.L., 6-inch, 3Q*cwt. howitzer 
B.L., 6-inch, 25-cwt, howitzer 
B.L., 6 -4-inch howitzer 
B.L., 5*inch howitzer 
B.L.C., 15-pr.
Q.F., 18-pr.
Q.F., 15-pr,
Q.F., 13-pr,
Q.F., 2 -SB-inch

For star shell, hut when stock of fuzes is ex
hausted., to be replaced by No. 25.

For shrapnel shell, but when stock of fuzes is 
exhausted, to be replaced by No. 54.

For star shell.

Time lutes used in Naval Service.
Tim e .

No. 30 .................  |
I 14872 1 8-5 f B.L., 13-5-inch, V 1 For shrapnel shell having 2-inch fuze hole at

II 16656 |
1

8-6 1 B.L., 12-inch j short Tanges.
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(F). TIM E AND PERCUSSION FU Z ES.

Time and percussion fuzes are here, for convenience, divided into 
three groups, namely :—

(1) The small type of T. and F . fuze with the G.S. gauge (1-inch).
Fuze T. and P. No. 60, two time rings, bums a t rest 20 sec.

,, ,, No. 63, ,, ” 20 1 „
n „ No. 65 and 65a „ ,> ,, 2 0 ' 1  ,,
,f ,, No. 56, single time ring ,, ,, 13 >=

(2) The large type of T. and P . fuze with the G.S. gauge.
Fuze, T. and P. No. 62, two time rings, bums a t rest 35 sec.

„ „ No. 64, ,, »  ̂ 30 ,J
„ „ No. 66, „ ?* » 34 »
sj ,, No. 54, single time ring, ,, ,, 16 „

(3) T. and P. fuzes having the 2-inch fuze-hole gauge.
Fuze, T. and P . No. 80, two time rings, bums a t rest 22 sec.

No. 81, j) js 3> 3 0 '2 5  „
No. 82, „ „ „ 40 »
No. 83, „ „ »> 30 »
No. 84, ,, „ .> 30 „

For nature of gun with which the above fuzes are used, see Table 
of Fuzes, page 334 to  338.

rN o. 60.
I 63

(1) Sm all T . and P. F uzes o f  G.S. Gauge "  C5 and

L ” 56.
The above-mentioned T. and P , fuzes are similar in construction, 

differing only in minor details hereafter described.
The No. 56 fuze is fitted with only one time ring.
The No. 6 5 a fuze is an entirely new fuze ; the No. 65 is a fuze 

which has been converted from old T. and P , No. 56, 60, or 63 fuzes. 
The No. 65a fuze is here described in detail.

5 >

i >
? y

F u ze , T. and P ,, No. 65a, Mark I  | C | .

{Plate L IY .)

Paris.-— The fuze consists of the following parts :— Body, percussion 
pellet with needle plug and retaining bolt, spiral spring, detonator 
ping, safety pellet, brass ball, bottom  plug, two time rings, dome, 
washer and nut.

D e s c r ip t io n .- - T h e  bottom part of the body is screwed on the exterior 
to fit the G.S. fuze hole, and is bored out in the interior to take the 
percussion arrangement, and screwed to receive the bottom plug.

Above this the body is of larger diameter, and fits over the nose 
of the shell, a leather washer on the underside making the joint.
tight. .

Above tlus again the body terminates in a stem, the top of which 
is threaded to receive the cap, and has two grooves cut in it to  receive 
the feathers on the brass washer.
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FUZE.TIME & PERCUSSION. N?65,A. MARK I  ; L| METAL.
F U L L  S I Z E .

_ _ _ Escape hofe d/scs secured w ith  4- s tabs
'  and  coated w ith  p e ttm a n  c e m e n t.

Copper shearing wire 
■022 dia

Brass disc oo/ thick.

M eaied  powder.
35grn Detonating composition

Special fine grain powder..
Copper shearing w ire .

■ ozz d/a
Brass ball. ~ -

Detonator ho/der_ _ _ _ _ _
secured Py 3 centre 
punch stabs.

Powder p e lle t perforated _ _ _ _ _ _

Shalloon disc.
B rass  washer.

-  Brass washer.

... Vegetable paper washer 
on underside o f  ring.

. . .  2 Brass pins.
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Two brass pins are secured into the stem, which engage with slots 
in the upper composition ring and prevent it turning.

In the enlarged diameter of the body are situated the safety pin 
of the percussion arrangement and a hole for the projection on the 
key, by which the fuze is screwed into the shell.

The percussion safety pin has a whipcord loop coloured black.
Tim e rings.— There are two time rings which contain the fuze 

composition. Each  ring has a channel running nearly all round its 
under surface, and rings of vegetable paper are shellaced to the lower 
surface of each.

The lower ring is barrel-shaped and milled, having a  setting 
pointer fixed a t the commencement of the composition. The gas 
escape is external, i.e .t the gas escapes from the ring straight into the 
air. For this a hole is bored in the ring a t the commencement of the 
composition, and is covered by a thin brass patch cemented over with 
Pettm an’s cement. The patch is blown out when the ring lights. 
This ring is movable, for setting the fuze. At the commencement 
of the composition in this ring there is a vertical hole, communicating 
with the upper ring.

The upper ring is pinned to the stem so that it cannot turn. I t  is 
cylindrical in shape and graduated from 0 to 44 divisions (half-divisions 
being shown by dots), and has an external gas escape, similar to the 
lower ring.

I t  is marked with an arrow, and when this is opposite the setting 
mark the fnze is set a t  safety, as the fire-hole in the body is covered 
by solid metal and not by fuze composition,

A cloth washer is secured by shellac to the top of the body, and 
another to the top of the bottom ring, a hole being pierced through 
each, so as to  leave the powder pellet in the fuze body and in the 
composition ring exposed.

Lighting chamber. O n  the upper side of the upper ring, a t the 
beginning of the composition there is a  small chamber containing 
the lighting arrangement, which consists of a gunmetal hammer having 
a steel needle, suspended by a thin copper shearing wire over *35 
grains of cap com position ; this cap composition is surrounded by  
mealed powder, and covered by a thin brass disc which is kept in 
position by a small screw collar. This collar has a side groove cut away 
so as to form a channel for the flash to  pass from the time detonator 
to  the composition a t the beginning of the ring. The top of the 
chamber is closed by a brass disc, the metal being spun over to retain  
it in position. A strong safety pin of phosphor-bronze wire passes 
through the ring from the outside, and underneath the hammer, which 
it supports. The letter tf T ” is stamped on the ring near the entrance 
of the safety pin.

Closing 'pellet.— When the safety pin is withdrawn, a small brass 
pellet with spiral spring behind it, closes the hole.

Dome.— The dome is made of brass ; it fits over the upper ring 
and covers the lighting arrangement.

Washer.— Placed on top of the dome is a washer of sheet brass 
having two feathers which fit into grooves in the top part of the 
stem.
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N ut.— The nut, which is hexagonal, screws on to the top of the 
stem and clamps the dome and time rings in position. _

Percussion arrangement.— The percussion arrangement consists of 
a  percussion pellet with steel needle, retaining bolt with spring, safety  
pellet, safety ball, detonator plug with R .L . cap, spiral creep spring
and bottom plug. .

Percussion pellet.— The percussion pellet is made of metal, 
cylindrical in shape, having a  slot cut down one side for the safety 
pellet and ball to fall into ; there is also a  small groove cut down 
the body of the pellet into which projects a small pin in the fuze 
body to prevent the pellet from twisting round.

A hole is bored through the pellet, the top part of which is threaded 
to receive the needle plug with a  hardened steel needle with six fire 
holes round it. Underneath the needle plug is a recess containing 
one grain of F.G. powder and a perforated pellet of powder, retained 
in position in the pellet by a brass washer and a muslin disc.

Creep spring.— A small recess is made on the underside of the 
body and a corresponding one on the top of the pellet, into which 
fits the spiral spring, intended to  prevent the pellet moving forward 
in flight.

Retaining bolt.— The retaining bolt passes transversely through  
the percussion pellet, its small end projecting into a recess in the 
body, in which position it is kept by a small spiral spring. The other 
end of the bolt is heavier, and flies outward when the shell rotates, a 
slot being formed in the body into which this end can move.

Safety pellet.— The safety pellet is suspended in the body above 
the slotted out portion of the percussion pellet by means of-a thin 
copper shearing wire, and by a safety pin passing through the body 
and the pellet. The letter "  P ” is stamped on the body near the 
entrance of this pin.

Closing pellet.— A small brass pellet, with a spiral spring behind it, 
closes the safety pin hole when the latter is withdrawn.

Safety pellet and ball.—!The safety pellet retains in position a  
small brass ball lying on an inclined recess cut away on the top face 
of the pellet. The ball prevents any forward movement of the per
cussion pellet as long as it is kept in position by the safety pellet.

Detonator plug,— The detonator plug is a small cylinder of metal 
screwed on the exterior to fit into the body a t the end of the 
horizontal powder channel, and immediately above the needle of the 
percussion pellet. I t  is recessed to receive the R .L . cap, and has a 
central fire hole.

Bottom plug.— The bottom plug Is a  short cylinder of metal, 
threaded externally to screw into the bottom of the fuze. I t has a 
cavity filled by a perforated pellet of gunpowder covered on the top 
by a disc of paper and a disc of muslin, secured by a brass washer. 
The hole a t the bottom is closed by a brass washer and shalloon disc, 
the base of the fuze and plug being waterproofed by a coating of 
Pettm an’s cement, and the bottom plug stabbed in three places to  
prevent it unscrewing.

Action of time portion.— The fuze is set by unclamping the nut 
by means of the “ K ey No, 5 ,” and turning round the lower time
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F U Z E .  T I M E  & P E R C U S S I O N .  N ° g 3 . M A R K T  C  M E T A L .
F U L L  S I Z E .

E L E V A T I O N .

The C ap is  to  b e  s c r e w e d  down 
■So th a t  the. Ring w ill tu rn  when  
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- - L e a t h e r  W asher.
- S t e e l  N e e d le .
- M u s l in  D is c .
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ring until the graduation ordered is opposite the pointer on the body. 
The nut is then clamped securely. At the moment of loading the 
“ T ” pin is withdrawn and the closing pellet closes up the hole occupied 
by the pin and so prevents the gas on discharge getting into the fuze. 
On the shock of discharge the hammer in the lighting chamber sets 
back, shearing its suspending wire, and fires the detonating composi
tion in the bottom of the lighting chamber and ignites the top ring, 
the brass disc being blown out to allow the gas to escape. The top  
ring burns round the reverse way to which the shell is rotating until 
it comes to the powder pallet a t the beginning of the lower ring, which 
is then fired, blowing out the brass disc, and igniting the lower ring. 
The lower ring burns back the opposite way to the top until it comes 
to  the pellet of powder in the body ; this is' fired, and ignites the powder 
in the horizontal channel, firing the percussion detonator and the 
bursting charge of the shell.

Action of 'percussion part,— At the moment of loading the “ P  ’* 
pin is withdrawn, the closing pellet closing the hole occupied by the 
pin. On shock of discharge the safety pellet sets back to the bottom  
of the slot in the percussion pellet, shearing its suspending wire, the 
brass ball following it on the first motion of rotation. The spiral 
spring prevents the percussion pellet rebounding, and the anti-boring 
pin prevents the pellet from turning.

Owing to the rotary motion of the shell the heavy end of the 
retaining bolt overpowers the spring and withdraws the smaller 
end from the recess, so th at the percussion pellet is free to move 
forward, which it does on graze or impact, compressing the spiral 
spring ; the needle striking the percussion detonator fires the fuze.

F uze, T. and  P . No. 65, Marks I and II.

Fuze, T. and P. No. 65, Marks I and II, are similar in design to* 
the above, but are conversions from old No. 56, 60 and 63 fuzes.

The Mark II  differs from the Mark I in the upper time ring, which 
is graduated in a  slightly different manner.

F uze, T. an d  P. No. 63, Mar k  I.

(Plate LV.)

The fuze is, in construction, generally similar to the Fuze, T. and 
P. No, 65, Mark I, but is a  quick-setting fuze ; the cap on the stem 
is circular and is not undamped before nor clamped up after setting. 
I t  differs from the No. 65, Mark I, in the following particulars :—

The composition channels in the time rings are lined with asbestos
paper. .

The lower ring is milled in a different manner. The cap securing
the dome is fixed in position by a steel set-screw.

This fuze is set by means of a special key (Key, No. 14, see page 343),. 
shaped to fit the milling of the lower ring.
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F uze, T. and P. No . 60, Mark  II  [ L  | .

(Plate LV I.)

The Fuze. T. and P. No. 60, Mark II, differs from the No. 65 fuze 
as follows —

(1) The lower, instead of the upper time ring, is graduated.
(2) The setting pointer is attached to the body of the fuze instead

of to  the lower ring.
(3) The composition channels are lined with asbestos paper.
(4) Calf-skin washers aie used under the time rings instead of 

cloth washers.
(5) The time detonator in the upper time ring contains '2  grains 

instead of ' 35 grains of composition.

F u z e , T. and P. N o. 60, Ma rk  I J L  J .

Fuze , T , and P. No. 60, M ark I ,  differs from Mark II  in having a 
blackened notch instead of a pointer. In the first issues of Mark 1 
the graduations showed the odd numbers.

Fuzes, T . and P. No. 60, Marks I *  and / / * , —A  certain number 
of Marks I and II , T. and P. fuzes, No. 60, have been issued with '3 5  
instead of ' 2 grains of detonating composition in the Time portion ; 
such fuzes will be distinguished by a (*) added to their numeral.

Fuzes, T. and P . No. 60e, Marks I  and I I ,  are conversions from 
Nos. 56, 57 and 61 (single ring) fuzes. No more of No. 60c will be 
made.

They have the old numeral, lot number, and date of filling barred 
out and new substituted.

F u z e , T. and P. N o. 56, Mark  IV f C | .

(Plate LV II.)

T . and P . No. 56.— This fuze differs from the T, and P. No. 60, in 
having a single, barrel-shaped, time ring with lighting arrangement, 
graduated from 0 to 18 and subdivided to read in quarters. The 
gas from the burning composition escapes into the dome through 
a hole bored into the ring from the inner side, near the commencement, 
and through another a t the top. A groove is cut in the top face of the 
body dose to  the stem and halfway round it, and a hole is bored 
through the body into this groove a t an angle reverse to the spin of 
the rifling, for the gas to escape from the dome.

The percussion pellet is filled with F.G . powder instead of having 
a perforated pellet of gunpowder.

Shalloon is used in place of muslin for the discs. Time of burning
at rest, 13 sec. :—

There are no earlier Marks of this fuze.
Fuze, T . and P . No. 56, M ark I V  *— Certain lots of No, 56 fuzes 

have been re-fitted with '3 5  grains instead of ’2 of detonating com
position for the time portion, and are distinguished by having a (*) 
added to their numeral.
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(2) L a r g e  T .  a n d  P. F u z e s  o f  G .S. G a u g e

The Nos. 66, 62 and 54, T. and P. fuzes, are similar in construction ; 
the No. 54 is fitted with only one, instead of two, time rings.

The No. 64 fuze is entirely different in design from the above, 
and is described in detail.

F u z e , T. a n d  P . N o. 66, Mark  I.

{Plate LV III.)

This fuze is similar in mechanism to the T. and P. No. 65a ; but 
the body above the screw-threaded portion is larger in diameter, the 
stem being hollow {for lightness) and thickened a t the base to ensure 
the centering of the lower time ring. The upper ring is graduated 
from 0 to 60. The percussion part only differs from th at already 
described in having two, instead of one spiral creep spring in front 
of the percussion pellet.

F uze , T. and  P . N o. 62, M ark  I I  [ L  | .

(Plate L I X .)

This fuze is very similar to  the No. 66, differing from it in the 
lower time ring, which is barrel-shaped and milled in a different 
manner.

The composition channels in the time rings are lined with asbestos
PaPer* . . .  . . .

The fuze composition in the rings is a mixture of black and brown
mealed powder instead of F.G .

The fuze burns about a second longer than the No. 66.

F uze , T. and  P. N o. 62, Mark  I.

A few T, and P . No, 62, Mark I fuzes have been issued ; they 
differ from the Mark II  in the time rings, both of which are graduated, 
and both rings are capable of being moved in setting the fuze. The 
upper ring is graduated up to 30 ; the lower ring from 30 to 60.

The lower ring is fitted with a spring pawl, which, in the operation 
of setting the fnze, acts as follows :— For graduations up to  30, the 
pawl secures the lower ring to the body, so the upper ring is the only 
one which is moved ; for graduations above 30, the pawl no longer 
keeps the lower ring fixed, hut secures it to the upper ring, so th at the 
rings move round together. (See Fig. 87.)

F uze , T. an d  P, Mid d le  N o. 54, Mark  III .
(Plate L X .)

This is a single ring fuze of the same size as No. 62, hut in con
struction and action it is similar to  the T. and P ., No. 56, Mark IV,
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except in marking and length of com position; the stem is hollow 
and the ring is graduated up to 30 divisions.

Fuze, T . and P . No, 54, M ath  / / / * . — Certain lots of No. 54 fuzes 
have been re-fitted with '3 5  grains instead of '2  of detonating 
composition for the time portion, and are distinguished by having a (*) 
added to their numeral,

No more No. 54 or 62 fuzes will be manufactured.

F ig . 87 .

FUZE, T. ANI) l\  NO. 62, MAUfC 1. 
Scale

F u z e , T. a n d  P . No. 64, M a r k  II  1 C 1 .
(Plate L X I .)

This fuze is used with shrapnel shell having the Gr.S. gauge, Naval 
Service— B .L . and Q .F., 6-inch to 9 ’2-inch.

Land Service— Q .F., 4* 7-inch and 6-inch., B .L . and B .L.C ., 6-inch 
to  10-inch.

Parts.— I t  consists of the following parts :— Body, bottom plug, 
percussion pellet with creep spring, detonator, and screw plug, stirrup 
spring, brass ferrule with safety pin, centrifugal bolt, two steel needle 
plugs, tw o time rings, lighting pellet with detonator and stirrup 
spring, safety pillar, safety pin and clamping nut.

Body.— The body is made of m e ta l; externally it resembles th at of 
the Fuze, T. and P. No. 66 ; the upper part of the stem is bored out 
to  take the lighting arrangement of the time portion of the fuze ; 
the lower part of the body is bored out to take the percussion arrange
m ent, and fitted with a central steel needle plug.
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Percussion pellet,— The percussion pellet is made o£ brass, cylindrical 
in shape, with a flanged base ; this flange supports the phosphor- 
bronze creep spring ; it has grooves cut round its circumference to  
allow" the flash from the time rings to reach the powder in the 
bottom plug. Tbe pellet is bored out to take a detonator, which 
is held in position by a detonator plug screwed into position 
beneath i t ; this plug has a central hole containing a  perforated 
powder pellet.

Stirrup spring.— Fitting  over the front end of the pellet is a small 
brass stirrup spring with two projecting arms, intended to support 
the ferrule.

Ferrule .— The ferrule is a short brass tube ; it is supported by tbe 
arms of the stirrup spring, and projects beyond the front of the pellet, 
and so prevents any forward movement of tbe latter towards the 
needle plug.

The ferrule is further supported by a safety pin passing through 
it and the body of the fuze.

Centrifugal bolt.— In addition to the above safety arrangements, 
there is a centrifugal bolt placed into a radial recess in the fuze body ; 
the inner end of this bolt projects in front of the pellet and so prevents 
it moving forward on to  the needle, until the bolt has been spun, out 
of the way by the rotary motion of the shell. The centrifugal bolt 
is held in the safe position by the upper part of the ferrule projecting 
into a slot cut in the bolt.

Creep spring .— A phosphor-bronze creep spring, resting on the 
flange of the pellet, prevents any rebound action and creeping forward 
of the pellet during flight. ■

Bottvm plug .— The lower part of the body is closed by a gunmetal 
bottom plug ; this plug supports the percussion pellet; its upper 
surface is grooved and filled with loose gunpowder communicating 
with a central perforated powder pellet. Tbe plug has a  flash hole 
closed by a  muslin disc and a brass washer spun in ; a disc of paper 
and a disc of muslin are also shellaced to tbe upper face of tbe plug 
to retain tbe powder in position.

Cloth washer.— Shellaced to  the flat portion of the body is a cloth 
washer ; a small hole in this washer leaves exposed a perforated 
powder pellet communicating by means of two other perforated 
powder pellets with the percussion chamber.

Lower time ring .— Resting on this washer is tbe lower time ring, 
which is movable ; it is of gunmetal, milled on the exterior and 
fitted with a blackened cup ro-nickel pointer. On the underside a 
channel is cut nearly all tbe way round, which is varnished, and 
driven with fuze composition (special black powder) and then covered 
with a washer of vegetable paper. At the beginning of the composi
tion in the ring is a vertical hole containing a perforated powder 
pellet, to communicate with the composition in the upper ring. The 
gas escape hole is similar to that of the No. 66 fuze, but is fitted with 
a small pellet of gunpowder contained in an asbestos cup ; the brass 
disc closing the hole is stabbed in four places.

Upper time ring .— Resting on a cloth washer shellaced to tbe top 
of the lower ring is the upper time ring ; it is graduated from 0 to 60,
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On graze or impact the pellet is dashed violently forward on to 
the needle, compressing the creep spring. The flash from the exploding 
detonator fires the powder pellet in the percussion pellet, the powder 
in the magazine of the fuze, and the bursting charge of the shell.

M ark 1 fuze.
The Mark I  fuze, T. and P., No. 64, difiers from the Mark I I  in 

the following particulars :—
(a) The gas escape powder pellet in the lower time ring has no 

asbestos cup.
f£>) The shape and direction of gas escape hole in the lower time 

ring differ ; in Mark I the hole is circular, and leads out a t  
an. angle against the spin of the shell; in Mark II  the hole 
is oval, and leads out almost a t  right angles to the axis of 
the fuze.

f  No. 80.
I „ 81.

(3) T. a n d  P . F uzes of 2 -inch Gauge ^ ,, 82.
I „ 83.
I  „ 84.

F uze, T. and P., No . 80, Mark V j L ] .

{Plate L X II .)

Use.— At present with B .L ., 2*75-inch and Q .F., 13-pr., 18-pr., 
and 4-ineh, Mark IV guns, -

Parts.— The fuze consists of the following parts :— Body, bottom  
plug, percussion holder with steel needle, brass washer and cap, 
percussion pellet with detonator, detonator plug, stirrup spring, 
ferrule, creep spring, two time rings, lighting pellet with time 
detonator and screw-plug, stirrup spring, cap and set-screw and fnze 
cover.

B ody—The body is made of aluminium, the lower part screw- 
threaded on the exterior to  the 2-inch gauge. Above the screwed 
portion the body is of larger diameter, forming a flange to which 
is screwed a brass ring ; the lower edge of this ring is tinned to facilitate 
the soldering on of the brass fuze cover.

The body is bored out to form three chambers of different diameters ; 
the lower chamber forms the magazine and is screw-threaded to take 
the bottom plug.

Graduations.— The brass ring on the body of the fnze is graduated 
from 0 to 22, reading in tenths. Near the “ 0 ” graduation a small 
vertical hole is bored in the top of the fuze body, into which is placed 
a  perforated powder pellet which communicates with the magazine 
by means of a small channel filled with powder.

The hole and the channel are fitted with brass linings to prevent 
the powder coming in contact with the aluminium body.

A  steel percussion holder is screwed into the centre of the body, 
and in its front end is a double-pointed needle ; the lower point of
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the needle projects into the percussion chamber, while the upper 
point is intended to fire the time portion of the fuze. ,

Percussion pellet.— The percussion pellet is made of brass, cylindrical 
in shape, reduced in diameter a t the front end, and bored out to  take 
a special detonator, which is held in position by a detonator plug 
screwed into position beneath it. This plug has a central hole for 
the flash from the detonator to pass to the magazine.

Detonator.— The detonator consists of a small copper cup with a 
central hole closed by a copper disc. I t  contains about grains 
of detonating composition, and also a  small pellet of gunpowder ; 
these are retained in position by another covering disc of copper. _

Stirrup spring .— Fitting over the front end of the percussion 
pellet is a small stirrup spring with two projecting arms which support 
the ferrule.

The ferrule is a short brass tube which projects beyond the pellet, 
and so prevents its forward movement on to the needle.

A steel spiral spring is placed around the lower point of the needle 
and in front of the p ellet; it prevents any rebound action, and pre
vents creeping.”

The holder is closed by a brass washer, a disc of muslin, and a cap 
of brass with a central flash hole fitting tightly over the lower part 
of the holder.

Bottom plug .— The bottom plug is made of aluminium and has a 
small hole for the purpose of filling the magazine ; this hole is closed 
by a screw plug.

The magazine of the fuze is filled with F.G . powder ; the flash hole 
in the bottom plug is closed by a linen disc and aluminium washer 
spun in.

Jjower time ring .— Shellaced to the top face of the body is a cloth 
washer having a small hole which leaves the powder pellet a t the 
“ 0 ” graduation exposed. Resting on this washer is the lower time 
ring, which is made of brass and fits round the stem, and is free to  
turn. On the underside of the ring a  channel is cut which is driven 
with fuze composition (special F.G . powder), and the bottom of the 
ring covered with a washer of vegetable paper. A t the beginning 
of the composition there is a small hole bored through to the top face 
of the ring, containing a perforated powder p ellet; a t the same place 
there is also a  gas escape hole bored through to the exterior. A 
perforated pellet of powder is placed into this hole, and the hole closed 
by a disc of aluminium retained in position by the metal of the ring 
being stabbed over the disc in four places. The beginning of the 
composition is indicated on the ring by a setting mark ; there is also 
a metal stud attached to the ring to  engage with the key or fuze setter 
in setting the fuze. The top face of the lower ring has shellaced to  
it a  cloth washer, a small hole being left in the washer to  leave the 
powder pellet in the Ting exposed.

Top time ring.— The top ring is also made of brass ; it is smaller 
in diameter than the lower ; it has a composition channel and gas 
escape hole similar to the loweT ring, but at the beginning of the 
composition a small hole is bored through to  the inner circumference 
which is filled with mealed powdeT and closed by a patch of special 

(b 11123) x  2
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paper. This hole is in direct communication with, an oblique channel 
bored through the stem, leading into the lighting chamber in the top 
of the fuze.

The top ring is fixed to the stem by two aluminium pins fitted 
into vertical holes cut down the stem of the fuze and the inner circum
ference of the ring.

Lighting 'pellet.— The lighting pellet is made of brass, cylindrical 
in shape bored out to  receive a detonator generally similar to th at  
used in the percussion part. The detonator is secured in the pellet 
by a screw plug.

The lighting pellet is held in position in the top of the lighting 
chamber by a  brass stirrup spring ; this spring has two projecting 
arms which fit into a recess bevelled off around the top of the stem, 
and so support the pellet with the time detonator over the upper 
point of the needle.

Cap .— The time rings are clamped by the cap of aluminium, which 
is recessed to fit over the top of the lighting pellet ; the cap, after 
being screwed home, so as to tension the rings, is secured by a set
screw.

Waterproofing.— The spaces between cap, time ring, body, &c., 
are waterproofed. (See page 270.)

Fuze cover.— The cover consists of a cap and a “  tear off ” strip.
The cover is made of brass, dome-shaped to fit over the fuze ; 

soldered to its lower edge is a brass strip, to the end of which is secured 
a ring of brass wire, intended to  give a grip for the fingers when 
removing the cover.

The lower edge of this strip is soldered to the brass ring screwed 
to the flange of the fuze body. A projection is also provided on the 
cover to fit over the setting stud on the lower time ring, thus enabling 
the fuze with coveT to be screwed into the shell by means of the Key  
No. 17.

Action o f time portion.— The fuze cover having been removed, 
the fuze is set by turning round the lower time ring by means of the 
fuze key, or by the setter, until the setting mark on the ring is opposite 
the graduation ordered. On shock of discharge the lighting pellet 
sets back, straightening out the arms of the stirrup spring, carrying 
its detonator on to the upper point of the needle. The dash from  
the exploding detonator passes through the hole in the stem com
municating with the top ring, and ignites the fuze composition, blowing 
out the aluminium disc covering the gas escape hole. The top nng 
burns round in the same direction as the spin of the shell until it comes 
to the exposed powder pellet at the beginning of the lower time ring, 
which is fired, igniting the lower ring, and blowing out the covering 
disc for the gas escape hole. The lower ring now burns back the reverse 
way to the upper ring until it arrives at the powder pellet in the body, 
which is fired, igniting the powder in the magazine of fuze, and the 
bursting charge of the shell.

Action of percussion portion.— On shock of discharge the brass 
ferrule sets back, straightening out the arms of the stirrup spring, 
and so unmasks the front end of the percussion pellet. The creep 
spring prevents rebound action on shock of discharge and creeping
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action during flight. On graze, or impact, the percussion pellet, 
with the ferrule, is dashed violently forward, compressing the creep 
spring, and carries its detonator on to the lower point of the needle. 
The flash from the exploded detonator passes down through the hole 
in the screw plug and fires the magazine of the fuze, the flash from 
which, passing through the hole in the bottom  plug, explodes the 
bursting charge of the shell.

F u ze , T. and P ., No. 80, Mark IV [ L  | .

The Mark IV  fuze differs from the Mark V, described above, in 
the time rings which are made of aluminium instead of brass. The 
recess in the body of the fuze near the “ 0 ” graduation and the 
diagonal channel are not lined with brass ; the cap closing the percus
sion holder is made of aluminium instead of brass ; the fuze is lighter.

F u ze , T. and P ,, N o. 80, Mark III  | L  [ .

The Mark III  fu2e differs from the Mark IV in the body, which 
has no brass ring screwed to its flange as this, and early marks of the 
fuze take a different pattern of fuze cover, which is not soldered on. 
(See page 326.)

The bottom plug has no filling hole.
Fuzes issued prior to 3/1910 had a different lighting pellet for 

the time portion. The detonator was inserted into a recess in the 
bottom  of the pellet and kept in position by the metal being spun 
over it instead of being inserted from the top and secured by a screw 
plug.

F u ze , T. and P ., No. 80, Ma r x  II.
This fuze is identical in construction to the Mark III , hut the 

spaces between top cap, rings, body, &c,, are not waterproofed.

F uze, T, and P ., N o. 80, Mark I.

The Mark I fuze differs from the Mark II  in having two slots cut 
in the top of the stem for the arms of the time stirrup spring instead 
of having the interior of the stem levelled all the way round at the 
top. ,

F uze, T. and P ., N o. 80 , Mark I*  and II* .

Fuze, T. and P ., No. 80, Mark I and I I , when waterproofed as 
described on page 270, will be distinguished by the addition of a star (*) 
to the numeral as shown above.

R efillin g  of T. and P ., N o. 80 F uzes .

All No. 80 T. and P . fuzes when refilled and refitted will have 
the letter “ R  ” placed after the existing numeral.

The fuzes when refilled will also be waterproofed ; a new L o t No. 
and date of repair will be stamped on the cap, the original L o t No, 
and date of manufacture being barred out.
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This clip was used, with Marks I to  I I I , No. 80 fuzes ; it is obsolete 
for future manufacture.

The clip was intended to prevent the lower time ring from moving 
when the fuze was set a t “ safety.”

The clip is made of steel, horse-shoe shaped, and fits round the 
graduated portion of the fuze body ; it has a slot cut in it to  fit over 
the setting stud, and a tongue piece to fit into the fixing s lo t ; the 
ends of the clip have projections which fit under the edge of the 
body.

Clip Safety F uze, Time and P ercussion, No. 80, Mask I.

Old P attern F uze Covers.

Fuze covers.— The No, 80, Marks I to I I I  fuzes when carried in 
shell are protected against damp by means of a brass cover. The 
fuze cover consists of a cap, a screwed ring with base ring and tin band, 
and a leather washer. The cap is conical in shape to fit over the fuze, 
and has a screw thread a t its mouth to engage with the thread on the 
screwed ring.

The base ring is shaped to  fit into the groove around the outside 
edge of the fuze socket of the shell, and is attached to the screwed 
ring by means of the soldered tin band.

F uze, Time and Percussion, No. 81, Mark I.
(Naval.)

(Plate L S III .)

In external appearance this fuze is somewhat similar to  the T. 
and P ., No. 80, Mark V.

I t  is an improvement on No. 80 ; the lighting pellet is not central, 
as in No. 80, for the following reasons ;— Firstly, if a fuze such as No, 
80 were to  receive a very violent blow on the head, there is a risk 
of the lighting pellet being driven on to the needle ; secondly, the 
lighting pellet being placed a t the side enables a  recess to be made 
in the nut, which recess could be used wdth an automatic fuze setter.

Use.— (See Table No. 31, page 338.)
Parts,— The fuze consists of the following principal p a r ts :—  

Body, bottom  plug, percussion holder with needle, percussion plug, 
percussion pellet with creep spring, detonator, and screw plug, ferrule, 
stirrup spring and safety ball, two time rings, lighting pellet with 
detonator, stirrup spring and safety pin, cap and set screw.

Body.— The body is of aluminium, the lower part threaded to  
the 2 -inch gauge ; above the threaded portion the body is enlarged 
and graduated from 0 to 22, subdivided to Tead in tenths. Above 
this enlarged portion the body terminates in a  stem, the top of which 
is reduced in diameter and threaded for the clamping n u t ; the stem  
has a flat formed on one side, leaving a step into wliich is screwed 
a needle plug with steel needle. The fuze body is bored out from 
the bottom and screw-threaded to  take the percussion arrangement 
and bottom plug.
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Percussion holder— The percussion holder is of steel and is fitted 
ivith a steel needle ; it screws into the fuze body. When screwed 
home a hole is bored radially through it and the stem, intended for  
the safety ball when released.

Percussion pellet.— The percussion pellet is similar to th at ot tha 
No. 80 fuze, hut has a larger flange at the base, on which rests a  brass
spiral creep spring. , ,

Percussion detonator.— Percussion detonator is the latest type or 
R .L . cap described and illustrated on page 282 ; it is retained in position 
by a hollow screw plug. ■

Stirrup spring and ferrule .— Fitting over the front of the pellet 
is a brass stirrup spring with two projecting lugs to  support the
ferrule. ,

Safety ball— Inside the ferrule, and in front of the percussion 
pellet, is a brass hall ; this ball prevents the forward movement of 
the pellet until the ferrule has been set back by the shock of discharge 
and until the ball itself, acted upon by centrifugal force, has been spun 
out into the radial groove in the stem.

Percussion plug .— Underneath the percussion pellet are placed a 
linen disc and an aluminium washer, the percussion arrangement 
being retained in the holder by a hollow screw plug fitting into the  
bottom of the screwed recess.

Bottom plug .— The lower part of the body is filled with powder, 
and is closed by an aluminium bottom plug having a central flash 
hole with a linen disc and a brass washer spun in.

Lower time ring .— Shellaced to  the flat portion of the body is a 
cloth washer ; a small hole in this washer leaves exposed a perforated 
powder pellet communicating by means of a diagonal channel, which 
is also provided with a  pellet of powder, with the magazine,

Hesting on this washer is the lower time ring, which is movable. 
I t  is made of gunmetal, with composition channel, gas-escape hole, 
and setting stnd, similar to  the No. 80 fuze.

Upper time ring .— The upper ring rests on a cloth washer shellaced 
to the lower ring ; a flat solid portion is formed on the inner circum
ference which engages with the flat on the stem ; this solid portion 
contains the lighting arrangement.

Lighting arrangement.— The lighting arrangement consists of a. 
lighting pellet with detonator, screw ping, and stirrup spring.

The lighting pellet is made of brass, and is suspended, by means- 
of the stirrup spring, immediately over the steel needle secured to  the 
step on the stem ; it contains a detonator secured in position by a 
screw plug.

Safely p in .— A safety pin of phosphor bronze, fitted with a becket 
of scarlet cord, passes through a hole in the ring and underneath the 
lighting pellet to support the latter in transit, &c.

Closing pellet.— To seal the hole on the removal of the safety pin 
a closing pellet with spiral spring is fitted to the ring as shown in the  
plate.

Cap .— The cap is of m etal and screws on to  the top of the stem ; 
a steel set screw prevents it from unscrewing.
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Action of time portion.'—The safety pin is removed at the last 
moment of loading. On the shock of discharge the lighting pellet 
sets back, straightening out the arms of the stirrup spring, and carries 
its detonator on to needle. The flash from the exploding detonator 
ignites the top ring, which burns round the same way as the shell is 
rotating until it arrives a t the perforated powder pellet a t the beginning 
of the lower r in g ; the lower ring burns back in the opposite direction 
until it arrives at the perforated powder pellets in the body, which 
fire the magazine of the fuze and the bursting charge of the shell.

Action of percussion portion.— On shock of discharge the ferrule 
sets back, straightening out the arms of its stirrup spring, unmasking 
the front of the percussion pellets, and releasing the safety ball. The 
rotary motion of the shell causes the ball to spin out into the recess 
in the stem, leaving the pellet free to move forward ; the creep spring 
prevents any rebound action, and also prevents the pellet from creeping 
forward during flight. On glaze or impact the pellet is carried forward 
on to the needle, firing the detonator, the magazine of the fuze, and 
the bursting charge of the shell.

F uze, T im e and  Percussion , N o. 82, Mark  I I I .

[Land Service.)

(Plate L X IV .)
This fuze was introduced for shrapnel shell with the Q .F. 4'5-inch  

howitzer.
As howitzers use a very small charge and also fire varying charges 

it is necessary to have a fuze that will act with as mueh certainty with 
the smallest charge as with the largest.

The fuze does not depend upon the shock of discharge to set the 
time portion in action, but on the rotation of the shell.

The use of No, 82 fuze has now been extended to Q .F., B .L ., and 
B.L.C . 6-inch shrapnel having the 2-inch gauge.

Parts.— The fuze consists of the following principal parts 
Body, needle plug, percussion pellet with detonator, creep spring, 
three centrifugal bolts with spiral springs, brass cap, and bottom  
plug, lower time ring with setting mark, upper time ring with needle 
plug, lighting pellet with detonator, three retaining holts with spiral 
springs and closing plugs, safety pellet with shearing wire, two safety 
pins, cap, and set screw.

Body.— The body is of aluminium and, externally, is similar to the 
Fuze, T. and P ., No. 80, Mark III , but is graduated from 0 to 40, instead 
of from 0 to 22. I t  is bored out from the bottom to form a percussion 
chamber, into the top of which is screwed a needle plug with steel 
needle.

Percussion pellet.— The percussion pellet is made of metal, cylindrical 
in shape ; the front end is reduced in diameter, forming a  shoulder 
to support the creep spring. A hole bored vertically through the 
pellet contains a t its upper end a  detonator, below which is a per
forated powder pellet retained in position by a disc of paper, and a 
brass washer spun in.
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Percussion safety p in ,— The percussion safety pin passes through 
the body of the fuze and the percussion chamber, and so prevents any  
forward movement of the pellet until the pin is withdrawn. A small 
metal closing pellet with spring, fitting into a vertical recess closes 
the safety pin hole when the latter is withdrawn.

Centrifugal bolts.— Passing through the side of the body are three 
centrifugal bolts ; each bolt is pressed inwards by means of a small 
spiral spring into a hole in the side of the percussion pellet, and so 
prevents the latter from moving forward until the bolts have been spun 
out by the rotary motion of the shell.

Slot and pin  ;  Creep spring.— The pellet is prevented from turning 
round during flight by means of a small pin fitting into a slot cut 
down the side of the pellet ; creeping action is checked by the brass 
spiral spring.

Brass cap.— The percussion chamber is closed by a flanged cap, 
having a  central flash hole ; a linen disc shellaced to the inside of the 
cap prevents the powder in the magazine working through this hole 
into the percussion chamber

The cap is held in position by a fixing screw and Pettm an’s cement.
Bottom plug .— The bottom plug is made of metal and screws into 

the base ; it retains the percussion arrangement in position.
The upper surface of this plug is grooved out to form the magazine, 

which is filled with F.G . powder ; a central flash hole in the plug 
is closed by a linen disc and a brass washer spun in.

Shellaced to the flat portion of the body is a cloth washer ; a small 
hole in this washer leaves exposed a perforated powder pellet resting 
in a brass-lined recess.

A diagonal chamber also lined with brass and filled with F.G . 
powder, leads from the powder pellet to  the magazine.

Lower time ring.— Resting on the cloth washer is the lower time 
ring, which fits round the stem and is free to  turn.

On the underside of the ring a channel is cut which is driven with 
fuze composition (special F.G . powder), and the bottom of the ring 
covered with a washer of vegetable paper. At the beginning of the  
composition there is a small hole bored through to  the top face of the 
ring, containing a perforated powder pellet ; a t the same place there 
is also a gas escape hole bored through to the* exterior. A perforated 
pellet of powder is placed into this hole, and the hole closed by a disc 
of brass retained in position by the metal of the ring being stabbed over 
the disc in four places. The beginning of the composition is indicated 
by a setting mark ; a small recess in the ring is intended for the pro
jecting arm of the keys (Nos. 19 and 36) used in setting the fuze.

The top face of the lower ring has shellaced to  it a cloth washer, 
a  small hole being left in the washer to leave the powder pellet in the 
ring exposed.

Upper time ring .— The upper t ime ring is prevented from turning 
by means of two brass pins fitting into recesses in tbe ring and top  
of the stem ; it has a composition channel, and gas escape hole similar 
to  the lower ring. This ring is fitted with a needle ping, underneath 
which is a perforated powder pellet communicating with the beginning 
of the fuze composition.
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Lighting arrangement.— The lighting arrangement consists of a  
lighting pellet and three retaining bolts ; all four (when released, 
and acted upon by centrifugal force) move outwards in radial holes 
bored through the ring and the stem. The radial holes in the stem 
are lined with brass.

Lighting pdlet.— The lighting pellet contains, in its end facing 
the needle ping, a  detonator similar to  the time detonator of the 
Fuze, T. and P ., No. 80 ; it is kept from moving outwards against the 
needle by two retaining bolts ; the latter are locked in the safe position 
by a third retaining bolt’; this bolt is secured by means of a  phosphor 
bronze safety pin passing through it and the time ring, and by a safety 
pellet. ’

Fig. 88. 

Scale

The radial holes in the upper time ring are closed by brass screw 
plugs ; spiral springs are placed between them and the outer ends of 
the retaining bolts.

Safety 'pellet.— The safety pellet is of brass, cylindrical in shape, 
with a deep groove formed round its circumference ; it is suspended 
by means of a copper shearing wire and the safety pin, in a vertical 
hole in the top of the stem. I t  acts as an additional safety arrange
ment ; its lower end engages with a radial groove formed in the 
retaining bolt and so prevents the latter from moving until it has 
been set back by the shock of discharge.
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Cap.— The cap is of aluminium ; it screws on to  the top of the 
stem, and clamps the time rings ; it is prevented from unscrewing 
by means of a metal set screw.

Waterproofing,— The fuze is waterproofed as described on page 270.
Action of time portion.— The fuze having been set to  the required 

graduation, the safety pin is withdrawn before loading.
On shock of discharge the shearing wire in the safety pallet is 

broken, and the pellet sets back to the bottom of its recess. In 
this position the pellet no longer prevents the bolt (A) from moving. 
(See Figs 88 and 89.)

When the shell rotates, the bolt (A) moves outwards, and unlocks 
the other two bolts (B, B) ; these now fly outwards, and unlock 
the lighting pellet ; this therefore flies outwards and carries its

Fig. 89. 
Scale i.

Shearing  wire.

Safety pellet.

R etain ing  Ixilt.

Safety pin.

Stem ,

detonator on to the needle. The flash from the detonator fires the 
perforated powder pellet below the needle, and ignites the upper time 
ring.

The top ring burns round in the same direction as the spin of 
rotation until it comes to the exposed powder pellet a t the beginning 
of the lower time ring, which is fired, igniting the lower ring and 
blowing out the covering disc for gas escape hole. The lower ring 
now burns back the reverse way to the upper ring until it arrives a t  
the powder pellet in the body, which is fired, igniting the powder in 
the magazine and the bnrsting charge of the shell.

Action of the percussion portion,— At the moment of loading the 
ft P  ” pin is withdrawn, the closing pellet closing the hole from which 
the pin has been removed.

On rotation, the centrifugal bolts of the percussion arrangement 
are spun out of their recesses in the percussion p ellet; the spiral 
spring prevents any rebound action, or tendency for the pellet to creep 
forward during flight; the anti-boring pin prevents it turning round. 
On graze, or im pact, the percussion pellet is carried forward, the needle
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firing the detonator and the perforated powder pellet, the flash from 
which ignites the magazine of the fuze and the bursting charge of 
the shell.

F uze , T . a ŝtd P ,, N o, 82, Mask  I I ,
The Mark I I  fuze differs from, the Mark I I I  in the following 

particulars :—
(1) The bottom plug and the flanged cap closing the percussion

chamber are made of aluminium instead of brass ; this cap is 
not secured by a fixing screw.

(2) The diagonal channel and the hole for the powder pellet in 
the fuze body near the “ 0 s? graduation are not fitted with 
brass linings.

F uze , T. a n d  P ., N o. 82, Ma r k  I.

In the Mark I fuze the percussion detonator is not central in the 
pellet, and the needle plug in the top of the percussion chamber is 
placed eccentrically to  correspond.

F uze, T. a^ d  P., N o . 83, M ark  I | L j ,
(Plate L X V .)

Use.— This fuze is used with shrapnel shell for B .L ., 60-pr.
I t  is similar in design to the Fuze, T, and P., No. 81, described 

on page 326, differing from it in being made of metal. The stirrup 
spring for the time pellet is of a stronger pattern ; the percussion 
arrangement of the fuze fits into the fuze body instead of into a per
cussion holder, and the hole in the top of the cap is cylindrical instead 
of conical as in No. 81.

Action.— For description of the action of the fuze, see Action of 
No. 81 fuze, page 328.

F u ze , T. a n d  P ., N o. 84, Mark  I | C j .
(Plate L X V I.)

This fuze has been approved for Naval Service with shrapnel 
shell, having the 2-inch gauge, B .L . and Q .F. 7'o-inch and under. 
In the Land Service it is used with the Q.F. 3-inch shrapnel.

Description.— The body of the fuze is made of aluminium, the per
cussion arrangement being identical with the T. and P ., No. 82 fuze, 
already described on page 328.

Tim e rings,— The time rings are made of brass, the lower movable, 
the upper fixed to the stem by two metal pins fitting into slots cut 
down the stem and the inner circumference of the ring.

Lighting arrangements.— The lighting arrangement for the time 
portion of the fuze is contained in a recess bored out in the top of the 
percussion chamber to one side of 'the needle plug.

In the upper part of this recess is the lighting pellet. The lighting 
pellet is suspended in the recess by means of a  phosphor bronze safety 
pin which passes through the upper time ring, the pellet, and the 
body of the fuze.
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Underneath the lighting pellet is placed a steel spiral spring intended 
to  support the pellet when the safety pin is withdrawn.

The time detonator is contained in a  recess in the front end of a 
metal plug which screws into the bottom of the lighting chamber.

When screwed home, this ping compresses the steel spring, the 
needle of the lighting pellet being directly over the detonator,

A flash hole bored through the body from the lighting chamber 
allows the flash from the time detonator to fire the top time ring.

Top cap,— The rings are clamped by a cap similar to the T. and P. 
No. 81 fuze ; a set screw prevents the cap from unscrewing.

Action of time portion.— The fuze having been set to the required 
graduation, a t  the last moment of loading, the “ T ” pin is withdrawn, 
leaving the steel spiral spring supporting the pellet over the time 
detonator.

On shock of discharge the lighting pellet sets back, compresses 
the spring and carries its needle on to  the time detonator.

The flash from the exploding detonator ignites the top ring, which 
burns round the same way as the shell is rotating until it arrives a t  
the perforated powder pellet a t  the beginning of the lower ring ; the 
lower ring bums back in the opposite direction until it arrives a t  the 
perforated powder pellets in the body, which fixe the magazine of the 
fuze and the bursting charge of the shell.

Action of percussion portion.— A t the moment of loading the " P ”  
pin is withdrawn, the closing pellet closing the hole occupied by the 
pin.

On rotation, the centrifugal bolts of the percussion arrangement 
are spun out of their recesses in the percussion pellet ; the spiral 
spring prevents any rebound action, or tendency for the pellet to  
creep forward dnring flight; the anti-boring pin prevents it turning 
round. On graze or impact, the percussion pellet is carried forward, 
the needle firing the detonator and the perforated powder pellet, the 
flash from which ignites the magazine of the fuze and the bursting 
charge of the shell.

D rill F uzes.

Drill fuzes are either burnt out fuze bodies, or solid metal, of the 
same external dimensions as the fuze they represent; they are 
blackened, and stamped “ D rill .”

Time, and T. and P. drill fuzes with safety pins, are fitted with 
special pins ; the time rings and the safety mark are not blackened.

The T. and P. No. 80 and 81 drill fuzes are fitted with a steel 
setting pin, and a  steel piece in the flange of the body in which a 
fixing notch is cut.



T ah lk  N o. 30 .—Time and Percussion Fuzes used in the Land Service.
The Fu zes shown in Italics are O bsolete to r  future m an u factu re.

Fuzes. Marks.
Paragraph 
in list of 
Changes.

Time of ; 
Burning 
at rest. j

Used with.

T im e  and P ercussion . Seconds. OllONANCE—

Middle., No. 54 ... \

I*
II

III 

I I P

8417
10743
8417
8912
9809
9850

11874
14562

16

B.L.
B.L.
B.L.
B.L.
B.L,
B.L.
B.L.
B.L.
B.L.
B.L.
B.L.
Q..F.
Q.F.
Q.F.

, 10-inch
, ft'2 moh, IV to Vic 
, 9 -2-inch, IX  
, 9 -2-inch. X , X\ X*
, 6-inch, VII, VIIV 
, 6 -inch, 30-cwt. howitzer 
, 6-inch, 25-cwt. howitzer 
, 5 ’4-inch howitzer 
, 5-inch howitzer 
C., 6-inch
C., 6-inch, on siege carriage 
, 6-inch 
, 4 ’ 7-inch 
, 4-7-inch, on travelling carriage I

For shrapnel shell, hut when 
stock of fuzes is exhausted, 
to he replaced by No. 62, 
or No. 64 for fixed arma
ments

05

No. 66 f

j 77161
1 9088

IY  j 9194
! 9809
k. 9856

IV* 13775

13

( B.L., 4-inch jointed 
■ B .L ., 30-pr,

B .L ., 15-pr.
| B .L ., 12-pr. 6 cwt. 
j B .L ., 10-pr. 
j B.L.C., 15-pr. 
i Q.F., 12-pr. 12 cwt, 

Q.F., 2 '95-inch

For shrapnel shell, but when stock of fuzes is 
exhausted, to he replaced by Nos. 60, 63 
or 65.



No. 60
20

No, 60c

\

{

f 11019

1 1 11137
l 11226

I* 13989
II 11692
II* 13989
I 11691
II 11692

No. 62

11874 
12921

II 13127

35

No. 63 ............................ I 1
t

12502 1 
12969 ]

r T r 15452 1
No, 65 and 65a ... j

±
II t

15626
16160 J

20-1

20'1

B.L., 4-inch, jointed 
B.L., 30-pr,
E.L., 15-pr.
B.L., I2-pr. 6 cwt. 
B.L.^ 10-pr.

lo-pr.
Q.F., 15-pr.
Q.F., 12-pr, 12 cwt. 
Q.F., 2 ‘95-inch

For shrapnel shell.

B.L.j 10-inch
B.L., 9 -2-inch, IV to Vic
E.L., 9 -2-inch, IX
B.L., 9 -2-inch, X , X v, X*
B.L., 6-inch, VII, VII'’
B.L., 60-pr.
B.L., 6-inch, 30-covt. howitzer 
B.L., 6-inch, 25-cwt. howitzer 
B.L., 5-4-inoh howitzer 
B.L., 5-inch howitzer 
B.L.C., 6-inch
B.L.C., 6-inch, on siege carriage 
Q.F., 6-inch 
Q.F., 4 -7-inch
Q.F., 4 -7-ineh, on travelling carriage 
B.L., 4-inch, jointed ;
B.L., 30-pr.
B.L., 15-pr.
B.L., 12-pr. G cwt.
B.L., 10-pr.
B.L.O., 15-pr.
Q.F., 15-pr.
Q.F., 12-pr. 12 cwt.
Q.F., 2 -95-inch

For shrapnel shell, hut when 
stock of fuzes is exhausted, 
to be replaced by :—

No. 64 for B.L., 10-inch, 9-2-  
inch, IX, X , X ', X *, 6-ineh, 
VII, V lF, B.L.C. 6-inch, 
Q.F. 6-inch and 4 -7-inch, 

No. 66 for B.L. 6-inch, 30-cwt., 
and 5-inch howitzers, and 
Q.F. 4 -7-inch (travelling). 

No. S3 for K.L., 60-pr.

w
(til

For shrapnel shell.



T aisle N o. 3 0 .—Time and Percussion Fuzes used in the Land Service— continued.

ruzee.

T im e  and P decussion,

No, 64 {

No. 66

Murks.

I
II

Paragraph 
in List of 
Changes.

16330
16117 }

Time of 
Burning 
at rest.

Seconds.

30

34

Used with.

Ordnance—

B.L., 10-inch
B.L., 9-2-inch, IX
B.L., 9 -2-inch, X, X\ X*
B.L., 6-inch, VII, VIIv 
B.L.C., 6-inch
B.L.C., 6-inch, on siege carriage 
Q.F., 6-inch 
Q.F., 4 -7-ineh

For shrapnel shell.

B.L., 6-ineh, 30-cwt, howitzer 
'■ B.L., 5-inch howitzer > For shrapnel shell.

Q.F,, 4 -7-inch, on travelling carriage J

No. 80

I
I*
II  
II*
III
IV
V

12800 -
14670
13879
14670
14317
16008 J

{ Q-F., 4-inch, Mark IV
\ Q.F., 18-pr. I
{ Q.F., 13-pr. [-For shrapnel shell.

B.L., 2 -75-inch, converted ?
' B.L., 2 -75-inch J

0303Ci
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r I 15434 ]
No. 82 ...............  1 II 16080 \ 40

L III 16685 J

No. 83 ............................ I 15553 30

No. 84 ............................ I
~

30

f  B.L., 6-inch, VII, VIT 1
! ; B.L.C., 6-inch [F o r  shrapnel shell with 2-inch
1 B.L.O., 6-inch, on siege carnage f fuze-hole.

Q.F., 6-inch ^
- Q.F., 4 -5-inch howitzer. For common and shrapnel shell.

B.L., 60-pr. For shrapnel shell,

Q.F., 3-inch. ShTapnel shell.

Table No. 31.“ Time and Percussion Fuzes used in the Naval Service,

Fuzes.

T im e  and P ercussion .

Middle, No. 54 ... iii

Marks.

1*
II

III

IIP*

No. 56

IV

IV*

Paragraph Time of
in List of Burning Lsed with.
Changes. at rest.

Seconds. Ordnance.
8417 ' r B.L., 13-5-inch, I  to IV

10743 B.L., 10-inch, 11 to IV*
8417 B.L., 9 -2-inch

For shrapnel shell (G.S. fuze*8912 16 B.L., 7-5-inch, except III to IV*
9809 * B.L., 6-inch, VII, VIII, X I, X I* hole).
9856 Q.F., 6-inch

11874 Q.F., 4 -7-inch
14562 J Q.F., 4-inch, I  to III*
7716
9088
9194
9809 > 13 ^

■ ^"Fr‘ p  1-For shrapnel shell (G.S. fuze-hole). 
„ 12-pr, 8 ewt J r

9856
13775 >



Table No, 3L —Time and Percussion Fuzes used in the Naval Service— continued.

Fuses.

Time and Peeoussioit. |

No. 63

Nos. 65 and 65a

No. 64

No. 81

No. 84

{

.........  {!

Marks.
Paragraph 
in List of 
Changes,

I
II

I
II

{
12502
12969

15452
15626
16160

15330 \
16117 /

14913

Time of 
Burning 
at rest.

Seconds,

20-1

20-1

30

30

30

Used with.

Obpnance.
Q.F., 4-inch, I to III*
Q.F,, 12-pr, 18 cwt.,, on Field mountings 
Q.F., 12-pr. 12 cwt.
Q.F., 12-pr, 8 owt.

Q p ’ j2 pr^'a^ewt^^ j^For shrapnel shell (G.S, fuze-hole).

For shrapnel shell (G.S. 
fuze-hole).

B.L., 9 -2-inch
B.L., 7 • 5-inch, except III to IV* 
B.L., 6-inoh, V3I, VIII, X I, X I*  
Q.F., 6-inch

B.L., 13-5-inch, V 
B.L., 12-inch 
B.L., 9 -2-inch
B.L., 7 ‘5-inch, except III to IV* 
B.L„ 0-inch
B,L„ 4-inch, VII to VIII*
Q.F,, 4-inch, IV, V

 ̂For shrapnel shell (G.S. fuze- 
hole) at long ranges.

r
For shrapnel shell (2-inch fuze- 

hole) at long ranges.

Q f '! 12 pr 4 ĉwT̂ " } F ot Bt raPriê  (2-inch fuze-hole).
Replaces No. 81 for future manufacture for B.L. 7 -5-inch and below.

3
3

S
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(G).— KEYS, &c., USED IN CONNECTION WITH FUZES.

Implements, A m munition .

K e y , N o . 5 (M a r k  III).— G.S, F u z e -h o l e  F u z e s  | C | is a steel 
key with lanyard, and is used with fuzes of G.S. gauge, except Nos. 25  
and 64.

Pig. 90,
KEY NO. 5. MARK III, G.S. EUZE-HOLE EUZE3 | C | . * * .

Scale 4.

Lanyard.

Tor ad ju stin g  th e  nut. in the 
Nob. 56, BO, By, and 65A 
Fuzes.

F o r ad ju stin g  the nut, in th e  
T im e sensitive No, 24  
Fusee ; and the middle T . 
and F . No. o l; Nos. B3 and 
66 Fuzes,

F o r  in sertin g  th e  No, I ,  
M arts  J ,  TT and ITT D .A . 
Fu ze, th e  Nos. 13, IB and 
45 LI .A. lh ip aet Fuzes, 
Nos, 17 and 44 U .A ., and 
for rem oving the pities in 
1 lie No. 3, M arks 1J1  and 
IV  U .A , Fusts, and plugs 
of shell.

F o r  in sertin g  T. and P . 
Fuzes, Nob. fiB, 60, B5, and Boa.

For in sertin g  T im e, No. 2 4 % 
T, and P . Nos, 51 and 62 
Fuzes.

For insert ing No, 3,
M arks 11 I and IV  
T>..\, Fuzes.

K e y , N o . 6 (Mark  I), E xtracting  D.A, F uzes | C | is made 
of steel to the form'a.nd dimensions shown in Fig. 91. I t  is fitted 
with a  circular hinged clamp to fit round the head of the fuse in 
unscrewing.

(B 11123) y  2
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Instructions fo r  use
(1) Remove safety or securing pina.
(2) Remove the cap of the fuze.
(3) Apply the key bo th at :—

(а) The pins on the body of the fuze fit in key in an axial 
direction.

(б) The rim of the key fits into the recess in the head of the
shell.

(4) Grip the key firmly, and unsQrew the fuze. This should be
done slowly and not with a jerk.

(5) The head of the fuze should be watched, and should distortion
be noticed, the attem pt to remove the fuze should he 
abandoned.

(6) Replace cap and safety or securing pins.

F ig . 91 .

KEY", NO. 6, EXTRACTING D.A. FUZES.

S e a le  4 .

K e y , N o , 7  ( M a r k  I), A r m s t r o n g  F u z e  1 N  j is a steel key 
in the form of a round bar, 0 ’ 6-inch in diameter and 15 inches long, 
having a pair of pins on one side, about the centre, for the Armstrong 
base fuze, and a single projection on the opposite side for the Armstrong 
base plug.

K e y , N o .  8 :—
The under-mentioned Marks of the Key, No. 8, may all be met 

with :—
K e y , No. 8 {Mark  IV ),— B ase F uzes | C | is a steel key of the 

form shown in the figure. I t  is suitable for inserting or removing 
any Mark of No. 11, 12, 15 or 1.6 base fuzes or their corresponding 
plugs.

K e y , N o. 8 (Mark III).— B ase F uzes | 0  J differs from the Mark 
IV  in having the pair of projections for the latest issues of base fuzes 
and the projection for the base plugs nearer the longitudinal axis. 
I t  is suitable for use with any Mark of No. 11, 12 or 15 base fuzes 
or their corresponding plugs, but is not suitable for the No, 16' base 
fuze or the No. 6 plug, base, shell. The Mark III  key can be converted 
to Mark IV  pattern, and is then known as Mark III* .

K e y , No. 8 (M a r k  II).— B a s e  F u z e s  | C I differs from the Mark 
III  in being without the pair of projections suitable for the key slots
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in the latest issues of the Nos. 11, 12 and 15 base fuzes. {§ 15105.) 
Mark I I  can be converted to Mark III  pattern, when it becomes 
Mark II* . I t  can also be converted to  Mark IV  pattern, and then 
becomes Mark II** . (§§ 15108 and 16011.) ■

K e y , N o . 8 (Mark  I).— B ase F uzes | C ] differs from Mark I I  
in the shape of the bar, which is 1 inch wide and £ inch thick a t the 
centre. I t  is not so strong as the later Marks, and is not converted 
to conform with them.

Fig. 02.
KEY, NO. 8, MARK IV, BASE FUZES [ C f . 

Scale

X L
For early Marks of Medium 

Base Bures.

\ a - - ( uV J
C T - -  ■ -  Y ot lELt-eat larg« or m edium  Base F ylz? 

------- t ,  . .F o r  eniiy  Marks of large Base Fuzes.

K e y , No. 10 (Mark  I), No, 17 F uze [ L  | is of steel with a screw
driver a t one end and a projection on one side to fit the square recess 
in the cap of the No. 17 fuze. I t  is fitted with a lanyard of white 
cotton fine. This key will be issued when existing stock of rf Keys, 
No, 19, M ark l  ” is used up.

Fig. 93.
KEY, NO. 10, MARK I, NO, 17 FUZE J I, j . 

Scale 4-

K e y , No. 11 ( M a r k  I ),— No, 1 9  F u z e  J N | is of steel, T-shaped* 
with a square end to  fit the recess in the safety cap of the Nos. 19
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and 19 a D.A. Im pact fuzes, or the Nos. 4 and 4 a , ping, fuze hole, 
special. I t  is fitted with a lanyard of white cotton line.

Fig. 94.

Scale

K e y , No. 13 (Mark  I), No. 25 F uze | L  | .— The annular end 
of the key is for fixing and the other end for setting the “ Fuze, time, 
No. 25 .”

Fig. 95.
KEY, NO. 13, MARK I, NO. 25 FUZE. 

Scale

K e y , No. 14 {M a r k  I), Setting, No. 63 F uze | C J is a short 
steel fork ; the arms of the fork are semi-circular, and teeth to grip 
the milled ring of the fuze are formed at the ends of the arms and 
centre portion of the key. I t  is fitted with a lanyard.
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l'ig. On. 

Full Size.

K e y , No. 16 (Mark I), Adapter | C ] i3 made of steel, shaped 
a t one end to fit the hole in the adapter described on page 259, I t  
is used foT screwing or unscrewing the latter into or out of the shell.

Ke y , No, 16 (Mabel II).— No. 64 F uze and Adapter ! L  | differs 
from Mark I in not having the horns on each side of the projection 
a t the end of the key. I t  is used for fixing, and for adjusting the top 
cap of “ Fuze, T. and P ., No, 64,” and for <f Adapter, 2-inch fuze- 
hole.”

Fig. ST. 
Scale 3.

K e y , N o. 17 (Mark  II), F ixin g  N o s . 80 and 83 F uzes [ L  j .—  
The Mark II  key is of steel, one end being shaped to fit over the fuze ; 
the lower edge of the ring portion is bevelled to  snit all Marks of No. 80  
fuze without cover, and is provided with a projection to fit the square 
notch in the flange of the fuze body.
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The upper edge of the ring is provided "with a slot to fit over the 
projection on the cover when screwing in Marks IV  or V, No. SO, 
faze with cover.

The Mark I key differs from the Mark II  in the upper edge not 
being prepared for use with Marks IV  or V fuze with cover.

All Mark I  keys are to be brought to Mark I I  pattern and will then 
be known as Mark I*. (L. of C., § 16608.)

Fig . 99.

KEY, NO. 17 (MA.KK II ) , FIXING NOS. 80 AND 83 FUZES j L | .

K e y , N o, 18 (M a r k  II).- ^ S e t t i n g  N os. 80 a n x> 83 F u z e s  [ L  f 
is similar in shape to the “ Key, fixing” but is provided with a prong 
on the underside (as shown in Fig. 100) to engage with the stud on the 
lower time ring. The setting key is fitted with a lanyard.

Fig. 100.
KEY, NO. 18, MARK II. 

Seale J.

............... ...
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The Mark I key differs from the Mark I I  in the ring portion being 
of less depth, and consequently does not take such a good seating 
on the fuze.

K e y , N o. 19 (Mark  I), F ix in g  N os. 17 and  82 F uzes  | L  1 
The key is of steel, the ends being shaped and provided with pro
jections to suit the flange on the body of the No. 82 T. and P . fuze, 
one end being used for inserting and the other for removing the fuze 
from the shell. The ends are marked accordingly. A screwdriver 
is formed a t one end for the fixing screw of the shell and a projection 
a t  the other end to fit the setting hole in the lower ring of the fuze. 
I t  has also a projection on the centre to fit the recess in the caps of 
D.A. fuzes. The key is fitted with a lanyard of white cotton line.

Fig. 101.
KEY, NO. 19, MARK I, FIXING NOS. 17 AND 82 FUZES J L j ,

Scale b

Fig. 102.
KEY, NO. 19, MAliK II, NO. 82 FUZE [ L ] . 

Scale b
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K e y , N o. 19 {M a s k  III), F ix in g  N o. 82 F uze [ L  | differs from 
Mark II  in not having the projection for setting the No. 82 fuze.

This reduces the use of this key to “ F ix in g  the No. 82 fuze ” only. 
The No. 36 key is now used for “ Setting the No. 82 fuze.”

K e y , N o. 20  {Mark  I), T im e , T, and P, and D.A. F u zes  [ G | 
is a steel key with lanyard.

I t  is used in the Naval Service for fixing and setting fuzes, time 
No. 30 and T, and P . No. 8 1 ; and for fixing Fuze, T, and P, No. 64, 
and for adjusting its top cap ; also for D.A. and D.A, impact fuzes, 
except Nos. 3 , 19, and 19a , and for all fuze-hole plugs except “ Plug, 
fuze-hole special No. 4 .” I t  is also used for set-screws of shells taking 
fuzes of % inch gauge.

Fig. 103.

KEY, NO. 20, MARK I ,  TIM E, T. AND P. AND D.A. FUZES | C j .

Scale 1-

P art. Use.

A
B
C
D

E
F

Setting No. SI fuze.
Fixing No. 81 fuze.
Unscrewing No. SI fuze.
Fixing and setting No. 30 and firing and for top cap of No. 64 

fuze.
Fixing and unscrewing plugs, fuze-hole and D.A. fuzes.
Set screws.

K e y , N o. 21 (Mark  I), H otchkiss F u ze  j C [ ia made of metal, 
to the form and dimensions shown, and is for use in inserting or 
removing Hotchkiss base percussion fuzes, and “ Plugs, base, shell, 
No. 3.”
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F ig . 104 .

KEY; NO. 21 (MARK i ) ,  HOTCHKISS FUZE [ C | ,

Scale

K e y  No. 22 (Mark  I ).— Base F uze , 9 '45 -inch ! l > I is a steel 
bar about 2 0 '5  inches long, having a slot formed m  the centre to  
fit over the head of the special base fuze, and also a projecting stud, 
as shown in woodcut, to  lit the recess in the base plug.

Fig. 105.
KEY, NO. 22 (MARK I), liASE FUZE 9'45-lNCIl j  L \ .

Scale J.

K e y , N o . 23 { M a r k  I), P l u g s  and D.A. F u z e s  j C | is a steel key 
(T-shaped) for use with Plugs, fuze-hole CXS. and 2-inch; and fuzes 
lb  A. and D.A. Impact, except Nos. 3 and 19.

K e y , N o . 3 5  (M a r k  I ) ,  1 - t k . ,  N o s e  F u z e  1 C | is a steel k e y  
used for inserting or removing the Nose, percussion, fuze, or the 
“ Plug, fuze-hole, Q .F., l-p r ”

K e y , N o. 36 (M a r k  I), S e t t i n g  No. 82 F u z e  i L  1 is a  steel key 
with lanyard. I t  is fork-shaped ; having a pin in the centre of the 
fork to fit the setting hole in the lower time ring. The left aim  of 
the fork has a portion raised to admit of seeing the setting mark.

Fig . 106. 

Scale X
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K e y , No. 37 (Mark I), 2 ' 75-inch j L  | is a steel key with lanyard. 
(See Fig, 107, and table which explains its use.)

Fig. 107. 

Scale 4-

P a rt. Uses.

A
C
D

Shrapnel set screws.
Fixing No. 80 fuze.
Fixing No. 17 fuze and plugs and clamping and releasing obturator 

box screw.
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C H A PTER  X IV .— TU BES.

(A )  G e n e r a l  R e m a r k s  o n  T u b e s  ; (B) V e n t - s e a l in g ; P e r c u s s i o n  
“ p  ” T u b e s  ; (C) V e n t - s e a l i n g , E l e c t r i c , a n d  V.S. E l e c t r i c  
W i r e l e s s  “ P  ” a n d  “ S ”  T u b e s , a n d  T u b e , E l e c t r i c , C o p p e r  ; 
(D )  F r i c t i o n  T u b e s  C o p p e r  a n d  Q u i l l  ; (E) “  T ”  T u b e s  
F r i c t i o n  a n d  E l e c t r i c  ; ( F )  I m p u l s e  T o r p e d o  T u b e s  :—
P e r c u s s i o n  a n d  E l e c t r i c  ; (G ) D r i l l  T u b e s .

(A).— G EN ER A L REM ARKS.

Use.— Tubes are employed to ignite the charge in B .L . and M X . 
guns and howitzers ; they are also used for firing Q.F. guns when 
the latter have their cartridges fitted with adapters. {See page 440.)

The action of the tube may affect the shooting considerably, since 
any variation in the rate  a t which the charge is ignited alters the 
pressures in the gun.

All tubes used with modern guns are “ Fent-Sealing ” ; this effect 
is obtained as follows :—

(1) The tube fits a seating in the vent with great accuracy ; on
firing, the tube is expanded, and thus seals the escape of
gas between itself and the vent.

(2) The interior construction of the tube prevents any gas escaping
through the head.

(3) A lock or other contrivance holds the tube firmly and prevents
it being blown out when the gun is fired.

W ith reference to (2), this is generally accomplished by one or 
more of the following methods :—

(а) A brass cone forced back into a. cone seating.
(б) A shoulder m the tube against which the interior parts are

forced by the pressure of gas.
(c) A small copper ball driven back into a cone seating.
{d) A brass or copper gas check.

Dif f e r e n t  N a t u r e s  o f  V.S, T u b e s .

There are a t present three distinct natures of vent-sealing tubes 
employed with modern guns :—

“ P  ” pattern, “ S ” pattern, and the “ T ” pattern tubes.
The “ P  ” pattern tubes were first used with guns having “ per

cussion locks,”  and consequently were called “  P  ” tubes. -
The “ T  ” tubes are those used with guns and howitzers having 

*' T ” vents. _
The “ S  ” pattern tube is used with guns fitted with “ strikerless 

locks.”
Friction and percussion tubes are simpler and stronger in con

struction than electric tubes; there is no trouble with firing batteries, 
leads, &c. ; but electric tubes are safer than percussion tubes, greater 
rapidity of fire is obtained, and the tubes can be tested.
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“ P ”  T u b e s .

There are five natures of the “ P  ” pattern vent-sealing tubes in 
the Service, namely :—

Tube, V .S ., Percussion.
,, ,, Percussion, Large. (Navy only. }
,, ,, Electric, Wireless, P .
„ t, Electric, Wireless, Large. (Navy only.)
,, „ Electric P.

“ S ” T u b e s .

There is only one nature of the “ S ” pattern tube, namely 
Tube, V .S ., Electric, “ S ” Large. (Navy only.)

“ T  ” T u b e s .

There are three natures of the “ T ” pattern tubes :—■
Tube, Friction T .

„ Friction T . (■push).
„ V .S ., Electric T ., double wired.

T u b e s  u s e d  p o r  F i r i n g  T o r p e d o e s .

Tn addition to the above, in the Naval Service there are two tubes 
employed in connection with the cartridge impulse torpedo :—

Tube, Electric, Wireless, Im pulse Torpedo.
,, Percussion, Im pulse Torpedo.

There is also an electric tube used in connection with the torpedo 
dropping gear, i.e.,

Tube, Electric, Wireless, Torpedo Dropping Gear, M ark 1.

M a r k i n g , L a c q u e r i n g , & c .

F.iS. percussion tubes blackened and head notched.— All V.S. per
cussion tubes are now blackened, and have four notches cut in the 
rim of the head, so th at they can readily be distinguished from wireless 
electric tubes ; some old Mark IV  tubes are without these distin
guishing features.

Wireless electric tubes not lacquered externally.—T h e  bodies of 
 ̂ .S. electric wireless tubes are not lacquered externally, so th at the 

• firing current m ay easily pass from the tube to metal of the gun ; 
these tubes are therefore very liable to deterioration if exposed to  
damp ; hence they should be kept in a dry store.

Large tubes.-—The large pattern of V.S. tube was designed to  
prevent “ hang fires/’ th at is, a delay in the ignition of the cartridge 
~ueh as might occur with a  f  charge : the last J- charge, if pushed 
home, leaves a considerable space between itself and the mushroom 
head ; these tubes are larger in diameter and have a more powerful 
charge of powder.
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Marking on “ P  ” and S  ” tubes.— i£ P ”  and S pattern V.S. 
tubes are marked on the head with the contractor’s initials and Mark 
of the tube.

The letter “ P  ” is stamped on the "  P  ” pattern eleetric tubes 
and the letter “ S ” on the “ S ”  pattern.

P a c k in g  o f  V.S. T u b e s .

All vent sealing tubes are packed in tin boxes painted b la ck ; 
the lids are secured by means of a tin strip soldered on. As the tubes 
themselves are not waterproof, they will probably deteriorate rapidly 
once the box has been opened.

On the exterior of the lid of each box is a label giving the number 
of tubes the box contains, the nature, Mark, and date of manufacture, 
and date of filling, &c.

These labels are printed in red for 'percussion and friction  tubes, 
and have the additional information, “ N ot to be placed in the magazine 
on any pretence whatever.”

Boxes containing electric tubes have their label printed in black.
The following show the labels th at will be found on a box con

taining vent-sealing percussion tubes

Label 101.
OUTSIDE L A B E L . 

N
Group IT. Division IA.

10 T U B ES.
V EN T-SEA LIN G , PERCUSSION , 

Mark V II.

Made by R .L . 27 /  8 / 1911
Re-packed by ILL . /  /

IN SID E L A B E L . 

I N S T R U C T I O N S  
Por the use of

T U B ES, V EN T-SEA LIN G , PERCUSSION.

If there is any appearance of fouling, the 
vent must be carefully cleaned with the rimer 
supplied for the purpose.

The vent-sealing action of the tube depends 
upon an accurate mechanical fit, and conse
quently a very slight amount of fouling in the 
vent will derange it.

Vent-sealing tubes are sometimes considered 
to be too high to gauge, when, in fact, the only 
defect is th at the vent has not been properly 
cleaned.
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(B ).— V EN T-SEA LIN G  PERCUSSIO N  TU BES.

T u b e , V.S. P e r c u s s i o n , M a r k  V II | C J .

{Plate L X V II.)

Use.— This tube is used with all B .L . guns having percussion locks 
except the 15-inch, 1 3 '5-inch, Mark V, the 12-inch, Marks X I  to X I I ,  
and the 4-inch, Marks V II and V III guns ; it may also be used with 
Q.E. guns as follows :— 12-pr, of 8, 12, and 18 cwt., 14-pr., 4-inch, 
4'7-in ch , and G-inch.

The body of the tube is of brass ; the head is enlarged to  prevent 
it being pushed too far into the vent, and is bevelled underneath to 
enable the tube to  be readily extracted. The body tapers sfightly 
towards the front end, and is made to  fit the vent with great accuracy. 
The head is bored out and screw-threaded to take a "  striker-holder ” 
and a  “ c a p -h o ld e r .T h e  centre of the body is left solid to  form 
an anvil, on which rests a copper cap containing cap com position; 
two fire holes are bored through the anvil to allow the flash from the  
cap to ignite the rifled pistol powder with which the front part of the 
tube is filled.

The mouth of the tube is closed by a cork plug having a disc of 
paper shellaced to  each side ; the metal of the tube is burred over 
the cork plug.

The -percussion cap is held on the anvil by the cap-holder, which 
is a small screw plug having a central hole for the point of the 
striker.

The striker-holder is made of bronze, threaded to screw into the 
head of the tube, and bored out to take the striker ; a shoulder is 
formed inside it, which fits a corresponding shoulder on the striker. 
At the rear end is a recess, into which the washer on the outer end of 
the striker is forced on firing; this allows for eccentricity of the 
firing pin of the breech mechanism.

The striker is also of bronze. I t  has a small cylindrical point which 
fits into the hole in the cap-holder. The outer end is reduced in diameter 
and is riveted to a brass washer. A copper shearing wire passes through 
the striker and the striker-holder.

The striker-holder is prevented from unscrewing by being stabbed 
in two places.

The tube is blackened, and has four notches cut on the head ; 
these features are provided to distinguish percussion tubes from 
wireless electric tubes.

Action.— The striker is forced inwards by the firing pin of the 
percussion lock, shears its copper wire, and fires the cap. The 
flash passes through the two fire holes in the anvil to the 
powder, which ignites, blows out the cork plug, and fires the charge 
in the gun. .

The explosion of the powder expands the tube against the walls 
of the vent and so prevents the rush of gas between the tube itself 
and the vent, while the copper cap and the shoulder of the striker 
prevent any escape of gas through the head of the tube.



p t a t v L x v n .

TUBE, V. S. PERCUSSION MARK VTT / C /
S C A L E  3/ l .

_  R i f / e d  PfSto/  P o w d e r .

C o r k  P lu g  

P a p e r  D is c s .

-•------B r a s s  IV a s h e r

---------Percussion Ho/der
------- B ron ze  S trike r.

__Copper Shear/no Wire

C ap  H o /d e r. 

C o p p e r Cap

S o /id  A n v il  w i t h  
tw o  P i r e  ho /e s .

P a p e r  d i s c .

MaJ ty A. Son s.Lith



353

Ma rk  VI P ercussion Tu b e ,
T u b s , V.S., P ercussion, Mark VI | 0  | .

This Mark differs from the Mark V II as follows The anvil is 
screwed into the interior of the tube ; it supports a cap {R .L . type), 
and is prevented from unscrewing by a copper washer, which is 
inserted in a cup-shaped form and is expanded into the threads under
neath the anvil.

There is neither striker-holder nor cap-holder,
The shearing wire passes right through the body of the tube.
The striker has a needle-point, and supports a small copper

g as-check. .
Note.— In consequence of the liability of this mark of percussion 

tube to be fired prematurely by a sudden jar its manufacture was 
discontinued, and the manufacture of Mark IV  was reverted to, 
until the introduction of the Mark V II tube.

F ig .  108.

TUBE, Y.SPERCUSSION, MARK VT. 
Full Size.

Mark  V P ercussion Tu b e .
T u b e , V.S., P ercussion, Mark V [ C | .

A very limited number of Mark V tubes were made ; they differ 
from Mark VI in the shape of the striker, and in having no copper 
gas-check round the needle-point.

When altered to agree with Mark V I these tubes were distinguished 
by having a star added to their numeral, being known as Mark V*.

Mark IV  P ercussion T u b e .
T u b e , V.8., P ercussion, Mark  IV | C | .

{Plate L X V III .)
There are large numbers of this mark of tube in the Service.
The striker has no needle-point.
There is no copper cup to act as a gas-check.

(b 11123) z
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pi! There is no shearing wire.
^  The anvil carries a percussion cap and has three fire-holes.
^  There is no recess under the brass washer on the outer end’ of 
the striker such as is provided in the Mark V II to allow for eccentricity 
of the firing pin.

Marx III  P ercussion T u b e .

Tu b e , V.S., P ercussion, Mark I I I  | C | .

The Mark III , V.S., percussion tube is similar to the Mark IV, 
except that the end is closed with a sulphur pellet in which is embedded 
a  small brass ball*

This tube must not be used unless the range is clear.
Existing' V.S., percussion tubes, Mark III , in the naval service, 

have been converted by the removal of the sulphur pellet and brass 
ball and reclosed by a cork plug and paper disc. Tubes so converted 
have a star added to their numeral, aud boxes containing them are 
marked For practice only ; to be used up before tubes of a later 
d a te /’

Certain Percussion Tubes not Blackened, c&c.

In earlier issues of Maries IV  and VI percussion tubes, the mouth 
was not burred over the cork plug ; there were no notches on the head, 
and they were not blackened.

Packing.

Vent sealing percussion tubes are packed in flat tin boxes painted 
black ; they contain 10 tubes, packed heads and tails, steadied by  
tin racks and brown paper.

L arge P ercussion Tu b e  for Na v y ,

T u be , Y .S., P ercussion, L arge, Mark II  | N j .

Use.— This tube is used with the B .L ., 15-inch, 1 3 ‘5-inch, Mark V, 
12-inch, Mark X I  to X I I ,  and 4-inch, Marks V II and V III guns.

I t  is similar in design to the Tube, V.S., Percussion, Mark V II, 
described on page 352, but is of larger diameter (0 ‘ 525 instead of 
0 14-inch) ; it is filled with small perforated pellets of gunpowder 
(53 grains) instead of rifled pistol powder ; the mouth of the tube is 
recessed to form a seating for the cork plug.

The tube is capable of giving a much stronger flash than the small 
pattern.

Packed in flat tin boxes holding 10.

' T u b e , V.S., P ercussion, L arge, Mark I | N | ,

The Mark I  tube differs from the Mark II  in being filled with rifled 
pistol powder instead of perforated gunpowder pellets ; the mouth 
of the tube is not recessed to form a seating for the cork plug.
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(C).— VENT-SEALING EL EC T R IC  P „ AND V.S. W IR E L E S S  
ELEC T R IC  “ P ” AND ffS ” TU BES.

(i) W ireless “ P ” T ubes.

T u b e , V e n t -Sealing , E lectric W ireless , “ P ,” Mark  VI [ C j .
(Plate L X I X .)

Use.— This tube is used with all B .L . guns having wireless locks 
except the 1 3 '5-inch, Mark Y , the 12-inch, Mark X I  to X I I ,  and 4-inch, 
Marks V II and V III guns ; it may also be used with Q.F. guns as 
follows :— 12-pr. of 8, 12, and 18 ewt., 14-pr., 4-inch, 4 ’ 7-inch, and
6-inch.

Body.— The body of the tube is made of solid drawn brass, the head 
enlarged to prevent it being pushed too far into the vent, and is 
bevelled underneath to enable it to be readily extracted ; the body 
tapers slightly towards the front end, and is made to  fit the vent with 
great accuracy.

Internal construction.— The interior is bored out from the front 
to  take a charge of rifted pistol powder above which the walls are 
thickened forming a recess for a copper sealing plug.

A small central hole is bored through the upper part of the body 
leading into a hole in the head ; this hole is screw-threaded and 
fitted with an ebonite plug, having an undercut recess.

Inserted through the month of the tube is a copper plug, through 
the centre of which passes a piece of insulated tinned copper wire. 
The copper plug is pressed on to the insulated wire, and a  small recess 
formed a t the bottom of the plug is sealed with special cement.

The end of the wire projecting through the cement is bared of its 
insulation and has soldered to it an iridio-platinum bridge giving a 
resistance of "9 to I ' 1 ohms.

The other end of the bridge is soldered to a small pole piece 
attached to the copper plug-

The lower end of the copper plug is shaped so as to act as a gas- 
check ; the upper end has a ball formed on it, which fits into a seating 
in the body,

The rear end of the insulated wire, after passing through the 
central hole in the tube and through a small copper washer in the 
recess in the ebonite plug, is bared of its insulation and coiled down 
in the recess, A small plug of tin  and antimony is then pressed into 
this recess to form the contact disc.

The contact disc is slightly below the head of the tube, and the 
inner edge of the ebonite plug is bevelled oft all round.

The tube is lacquered internally, and contains a small charge of 
priming composition (guncotton dust and mealed powder) placed 
round the bridge, kept in position by a perforated glazeboard disc 
with paper disc attached.

The tube is then filled up with rifled pistol powder, the month 
being closed by a cork plug on each side of which is shellaced a paper 
disc.

The cork plug is secured in position by the mouth of the tube 
being burred over it,

(b 11123) *  2
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Action.— On contact being made the current passes from the 
battery through the striker to the contact disc, down the insulated 
wire in the copper plug, through the iridio-platinum bridge to the 
small copper pole and the body of the tube, back to the battery. 
The bridge becomes incandescent, fires the priming composition 
and the F.G , powder.

The body of the tube expands against the vent and prevents the  
gas escaping between itself and the vent, and the copper sealing plug 
is forced inwards, the upper portion of the plug fitting into the small 
cone seating in the body, prevents the gas escaping through the head  
of the tube. The gas-check portion expands and helps to seal.

T ube , V.S., E lectric, W ireless, “ P ,”  Mark  V II.

The Mark V II tube differs from the Mark VI in the following 
particulars :—

(1) The copper sealing plug is not fitted with a small pole piece.
(2) The tube has the Nobel’s vulcan bridge, one end of which 

is attached to the insulated wire leading from the contact 
disc, the other is attached to  the end of the copper sealing 
plug. The resistance of this bridge is *8 to 1*5 ohms.

(3) The bridge is surrounded with a special composition, instead 
of being primed with guncotton dust and mealed powder.

(4) No glazed board disc is used.

T ube, V e s t -Sealing , E lectric , W ireless, “ P ,” M ark  V | C | .
(Plate L X X .)

The body of this tube is similar, externally, to the Mark VI tube 
already described.

Internal construction.— In the centre of the upper portion of the  
body is a brass centre-piece. This centre-piece is reduced in diameter 
at each end, leaving a flange near the centre. On top of this flange 
is placed an insulating washer of mica, on which rests the flanged 
portion of a  cup-shaped copper gas-check. In the interior of the gas- 
check, and round the lower part of the flange on the centre-piece, 
is pressed a  small ring of asbestos. On this asbestos ring rests a small 
brass gas-check, held in position by a plug of ebonite screwing on to  
the lower portion of the centre-piece.

Formed on the lip of the copper gas-check is a small copper pole 
which is connected to  the end of the centre-piece by an iridio-platinum 
bridge, giving a resistance of *9 to 1*1 ohms.

Over the upper portion of the centre-piece, but insulated from it 
by an inner cylinder of ebonite, is a  brass socket, on top of which 
are two insulating washers, one of mica and the other of ebonite \ 
a brass nut screwing on to the end of the centre-piece secures the 
whole firmly in position.

A small brass washer is placed over the metal nut, and the whole 
of the internal arrangement is retained in position in the tube by 
means of a  crown metal nut, which forms the contact piece ; this nut 
fits into the ebonite insulator in the head of the tube, and screws-
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on to the top of the centre-piece. The surface of the contact disc 
is just below the level of the head of the tube, and the edge of the  
ebonite insulator is bevelled ofE on to the contact disc.

The tube is primed with priming composition, of guncotton, dust 
and mealed powder, kept in position by a perforated glazed board 
disc, with a paper disc attached. The remainder of the tube is filled 
with rifled pistol powder, and the end closed by a cork plug, on each 
side of which is shellaced a  paper disc. The cork ping is secured in 
position by the mouth of the tube being burred over it.

Action.— On contact being made, the current passes from the 
battery, through the striker, to the crown metal contact disc, through 
the centre-piece, over the iridio-platinum bridge to  the copper pole, 
the copper gas-check and body of the tube, back to the battery. The 
bridge becomes incandescent, fires the priming composition and the 
powder. The gas expands the copper gas-check, which, in conjunction 
with the small brass gas-check, the asbestos packing and the flange 
on the centre-piece, prevents any escape of gas through the head.

T u b e , V ent-Sealing , E lectric, W ireless, “ P ,” Ma r k  IV 1 C | .

(Plate L X X I .)

The Mark IV  tube in exterior dimensions is identical with the 
Mark V already described. The interior cavity terminates in a 
cone into which fits a conical brass plug a t about ‘25-ineh. from the 
head ; this is insulated from the body by an ebonite cone. The front 
end of the cone is cupped out to form a gas-check, and a hole is bored 
in the centre, into which screws an ebonite plug. Into the centre 
of this ping fits a tinned copper pole which extends the full length 
of the tube. This pole is bent, and attached to the body of the tube 
a t the mouth with pure tin. The pole and the edge of the brass cone 
are connected by an iridio-platinum bridge of *9 to 1 ‘1 obms resistance 
attached with pure tin. At the rear end of the cone a small hole is 
drilled, a little out of centre, to receive the bared end of an insulated 
■copper wire. A turn is taken in this short wire and it is passed 
through a hole in the head, also drilled a little out of centre and com
municating with a  recess, into which screws an ebonite ping. This 
plug is recessed in the centre and undercut, and the end of the wire 
passes into the recess. I t  is bared and coiled down upon a cup of 
pure tin * 025-inch thick a t  the bottom of the recess, the remainder 
of which is then filled in with molten tin. This is kept in by the 
undercut and forms the contact piece ; its surface is slightly below 
th a t of the head of the tube. The tube is primed with the usual 
priming composition of guncotton dust and mealed powder, over which 
is placed a perforated glazed hoard disc with a paper disc attached, 
the remainder of the tube being filled with rifled pistol powder. The 
mouth of the tube is closed by a cork and paper disc shellaced in, and 
on the outside of the cork is a second paper disc to prevent the shellac 
sticking to the box in which the tubes are packed. The cork and paper 
discs are secured in position by the mouth of the tube being burred 
over.
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Action.— Ob  contact- being made the current passes from the 
battery through the striker which is in contact with the tin disc, 
through the short wire, cone, the wire bridge, the long copper pole, 
the body of the tube and the metal of the gun, back to the battery  
again. The wire bridge becomes incandescent and fires the priming 
and the powder ; the gas expands the cupped-out portion of the cone, 
which is driven back into its seating, and prevents any escape of gas 
through the head ; the body expanding prevents any escape between 
it and the vent.

When used with full charges the cone was driven back so violently 
that the body of the tube became distorted and so became jammed 
in the vent. .

T ube , V.S., E lectric , W ireless , "  P ,” M ark  III.

The Mark I I I  tube differs from the Mark IV as follows :— There 
is only a thin paper disc between the powder and the priming com
position ; and the bridge is made of platinum-silver having a resistance 
of 1 ‘5 to 1 '8  ohms.

T ube , V.S., E lectric , W ireless , “ P ,” M ark  II.

The Mark II  tube differs from Mark III  in having a smaller contact- 
disc, which in some of the earlier issues was made of solder instead of 
pure tin.

The Mark II  tube is not to he used in adapters for Service practice 
in Q.F. guns.

The M ath I ,  wireless*“ P  ” tube had two bridges giving a resist
ance of from *6 to *9 ohm, and in the m ajority of Mark I tubes the 
ebonite plug in the head was not screwed in,

Mark I tubes are used for instructional purposes only.

Packing of wireless “ P  ” tubes.

Vent-sealing electric wireless If P  *’ tubes are packed similarly to  
the percussion; additional tin fittings, to which pieces of glazed 
board are attached, steady the tubes, and keep the contact discs clean. 
Calf-skin was first used in place of glazed board, and the first boxes 
issued were lined with cork.

T ube , V.S., E lectric , W ireless, L arge , Mark  IV  | N | .

The Mark IV  tube, V.S., electric, wireless, large, is similar in 
design to the Mark VI wireless, electric “ P ,” tube (see Plate L X I X ) ,  
but is of larger diameter (O’ 525 instead of 0*4-inch).

I t  is filled with perforated pellets of gunpowder.

Tu b e , V.S., E lectric , W ireless, Large , Mark  III  | X  | .

The Mark III  tube is filled with perforated pellets of gunpowder, 
and is similar in internal construction to the Tube, V.S., electric, 
wireless, “ P ,rt Mark IV (see Plate L X X I ) , but a small ebonite washer 
is placed in the top of the cone seating in the body of the tubs.



To face fjrit/c PLcUe LXXJ1.

T U B E ,  V . S .  E L E C T R I C  S  L A R G E  M A R K  I

Sc  a l e  = 3/|.

N

---------S o ld e r.

-------C o n ta c t  P ie c e .

------- Vulcanix.ee/ P a p e r  Washers.

E b o n ite  Cup.

C o p p e r Wire.

~ C o p p e r Plug pressed  
on Wire.

-----------C o p p e r  Po/e.

---------- / .  P. B ridge .

Specia l Cem ent.

------- Priming Composition.

----------G laxed  B o a r d  D isc.

P e rfo ra te d  Powder Pellets.

-----------Cork  Plug.

----------Paper D iscs.

3 5 G ? M aJbyJtSons.L iih



359

T ube, V.S., E lectric , W ireless, L arge , Mark  II  | N | .
The Mark I I  tube differs from the Mark III  in being filled with 

rifted pistol powder instead of perforated powder pellets.

T ube , V.S., E lectric , W ireless, L arge , Mark  I | N | .
The Mark I has a larger contact disc, and the recess in the ebonite 

plug In the head of the tube is not bo deeply undercut, and so the discs 
are liable to blow out on firing.

(ii) W ireless “  S ”  T ubes.
T u be , V.S., E lectric , "  S,” L arge , Mark  I  | N | .

(Plate L X X I L )
The above-mentioned tube has been approved for Naval Service 

with guns having ff strikerless locks.’1
The internal arrangement is similar to the ff Tube, V.S., electric, 

wireless, large, Mark IV ,” but differs from it in the head, which has 
a contact piece instead of a contact disc.

This contact piece is made of brass and projects above the head of 
the tube ; it screws into the ebonite insulating eup in the head.

Under the flange of the contact piece are placed two washers of 
vulcanized paper which insulate it from the body.

The wire passing through the copper sealing plug is led through 
a hole in the centre of the contact piece and is soldered to it.

(iii) W ired  ,f P  ”  T u b e .
Tu b e , V.S., E lectric , “ P ,"  Mark  V II | L  | .

(See Plate L X X I I I .)
This tube resembles the wireless electric tube in exterior foTm 

and dimensions.
The interior of the body near the head is conical, and a small hole 

is drilled through the head, through which pass two tinned copper 
wires twisted together and insulated by varnished silk. Outside the 
tube the wires are parted and led through a V-shaped groove across 
the head ; they are then twisted together again and wrapped with 
oiled silk for a distance of 5 inches and terminate in spirals 22 inches 
from the tu b e ; the spirals are covered with sarcenet.

In the interior near the head are two cones, the larger one fitting 
in the conical recess in the body, the small one fitting into a  conical 
recess in the large cone ; the cones are insulated from each other 
and from the body by ebonite. The front end of one of the wires is 
attached to the rear end of the large cone, and the front end of the  
other wire passes through the large cone, is insulated from it, and is 
attached to the rear end of the small cone. One pole of copper 
is attached to the front end of the large cone, and the other pole to 
the front end of the small cone. These poles are connected by a  
platinum-silver wire bridge, resistance 1 '5  to 1 ’ 8 ohms, which ia 
embedded in a priming composition of guncotton dust and mealed 
powder, contained in an ebonite cylinder closed a t the end by a 
perforated glazed board disc with a paper disc attached.
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The remainder of the tube is filled with rifled pistol powder, and 
"the end is closed by a cork plug having a paper disc shellaced on each 
; side. The mouth of the tube is burred over to hold the plug in position. 
The tube is lacquered inside and out.

Action.— The  wires from the battery are connected to  the wires 
of the tube, and when the circuit is completed the bridge becomes 
incandescent and fires the tube. The small cone is jammed into the 
larger cone, and the latter into the coned portion of the body, thus 
preventing any escape of gas through the head.

Tu be , V ent-Sealing  E lectric , P, Mark  VI | L  |,

Mark VI in construction is identical with Mark V II, but the wires 
are led through a groove across the head, instead of the V-shaped 
groove, and it is without the extra 5 inches of oiled silk wrapping.

Fig. 109.
TUBE, ELECTRIC, NO. 10, MARK IV, 

LOW TENSION, W ITH INSULATED WIRES.

Packing of Wired Tubes,

Packing. —  Electric P  
tubes are packed five in a 
box, which is almost square. 
The tubes arc separated by 
tin partitions, and movement 
is prevented by two end 
pieces and one top piece of 
cork. The wires of the 
tubes are coiled up tightly  
close to  the head. A piece 
of tape is placed under one 
of the tubes to  facilitate 
extraction from the box.

T u b e , E lectric , N o. 10, 
Mark IV j L  | .

This tube was originally 
introduced for filing radial- 
vented R.M .L. guns. I t  is 
now used for carrying out 
the destruction of unservice
able cordite.

The construction of the 
tube is shown in Fig. 109.

C opper w ire , co a te d  w ith  pure t in  
and covered  w ith  aarcenefc.

Y u l caTusert ind i a-ru tib er.

Waxed thread.

Ebonite*
FlatInum-siLver wire, IP2I grain per 

yard.
Composition, prim ing.
Quqoottqn wad.

Mealed powder.
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T ube , E lectric, N o . 10a , Mark  I | C | .

The No. 1 0 a  tube is similar in construction t o  t h e  Tube, electric, 
No. 10, but is smaller.
^  I t  was introduced for firing time guns ; it is obsolete for future 
manufacture.

T ube, E lectric Copper , N o . 10a , Mark  I j C i .

The general arrangement of this pattern of tube is shown in the 
figure ; it is for use in both Land and Naval Services for firing time 
guns.

This tube will replace the No. 1 0 a  quill tube.

Fig. 110.
TUBE, E L E C T R IC  COPPER, NO. 1 0 a , MARK I  j C | , 

FOR TIME GUNS.
Full Size.

W ire coiled.

S a rc e n e t.

Copper ’wire w ith  Insu lation  
removed.

Insu lation .

Thread, block 3-cord fine.

Thread, black 3-cord coarse, 

E bon ite.

W hite  paper tube.

Com position prim ing. 
P latinu m -silver wire. 

Sarcenet disc,

II  grains pistol powder.

Copper tube.

* '  Cork plug.
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(D.)— FRICTIO N  T U B ES (CO PPER AND Q UILL).

The Cojrper friction tubes in the Land  Service are :—

Tube, Friction, Copper, Solid drawn, without ball, Mark III .
> j ?> „ ,, ,, with ball, Mark II.

„ ,, „ without ball, Mark I.
>> >> „ ,, ,, Special, Mark I.
„  „ L.S., Short, Mark II.

,, “ T  ” for blank, Tube, Copper, Mark I.

There is also a Tube, Friction, Machine Rocket, Signal, Mark I 
used in both Land and Naval Service.

Co f f e r  T u b e s .

Tube, F riction, Coffer, Solid Drawn, without B all,
Mark III  j L  j .

The body of this tube is made from solid drawn copper. The head 
is solid ; it is about 2 inches long and '2  inch in diameter, and is 
lacquered inside and out. About a quarter of an inch below the 
head a small hole is bored through one side ; a bulge is made on 
the inside opposite to it, forming a seat for the crown of the solid- 
drawn copper nib piece, which is inserted and soldered ; a  small hole 
is bored through the underside of the nib piece inside the body to  
enable the flash from the detonating composition to ignite the 
powder.

The nib piece contains a copper friction bar roughened on both 
sides and smeared with a detonating composition composed of chlorate 
of potash, sulphur, and sulphide of antimony. This composition is 
damped with shellac varnish, while it is being smeared on. The nib 
piece is pressed down on to the sides of the friction bar. The pro
jecting part of the friction bar has a vertical eye, into which the hook 
of the lanyard fits ; the junction of the nib piece and friction bar is 
sealed by shellac varnish. The body of the tube contains 9 grains 
of pistol powder, and the bottom is closed by a cork and paper disc 
secured with shellac.

Use.— This tube is used for firing radial vented R.M .L. guns, 
R .B .L . guns, and puffs.
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Fig. 111.

TUBE, FRICTION. COPPER, SOLID-DRAWN, WITHOUT BALL, MARK III | L | .

Full Size.

Copper tube flattened and secured w ith  solder. 
D eto n atin g  com  position.
F r ic tio n  bar.

P isto l powder, fl grs. 

Copper tu be.

Paper disc.
Cork plug shellaced.

T u be , F riction , Copper , Solid-D r a w n , w ith  Ba l l ,
M a r k  II  | L  | .

This tube is similar to the Mark III  fricton tube already described, 
but differs from it in having a small brass ball inserted into the month, 
of the tube on top of the cork plug.

This tube can be used with the same guns as the Mark I I I  tube, 
with, the exception of B .B .L . guns other than the 10-pr. side closing.

Tube, F riction, Copper, Solid-Drawn, w i t h o u t  Ball,
Mark I [ L  |,

The Mark I  tube differs from the Mark I I I  in the nib piece, 
which is of sheet copper secured by a binding of fine wire and  
solder.

Tube, F riction, Copper, Solid-Drawn, Special,
Mark I  \ L  | .

This tube is obsolete for future manufacture, but m ay still be met 
with ; it was used for fixing blank charges in radially “ T ” vented 
guns ; it has been superseded by the Tube, friction “ T  ” fo r  blank, 
tube, copper, M ark 1, described below. The tube is similar to the 
Tube, friction, copper, solid-drawn, Mark III . but is shorter and 
contains about ' 6 grain of powder.
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Pig. 112,

TUBE, FRICTION, L.S., SNORT, MARK II | L ] .

T u b e , F riction, L.S., Short, 
Mark II .

This tube is still retained in 
the L.S . for firing war rockets as 
the solid-drawn friction, tube is 
too short for this purpose.

The tube is made of sheet 
copper about 3 inches long, driven 
with mealed powder and pierced 
with a central hole. The top is 
closed with shellac putty and 
varnished paper, and the bottom  
by a disc of varnished paper. The 
nib piece is similar to th at of the 
Mark I  solid-drawn tube ; the 
friction bar is roughened on both 
sides, turned up for '1 inch a t  one 
end, and smeared with detonating 
composition. The exterior of the 
tube is varnished black.

Fig. 113.

TUBE, FRICTION, “ t ”  FOR BLANK, TUBE, COPPER, MARK I J L | .

T u b e , F riction, “ T  ”  for 
B lank, T u be , Co pper , 

Mark I.

The above copper tube 
is used with the special 
adapter described on page 
368, for firing blank from 
all B .L . guns and howitzers 
having "  T ”  vents.

The tube differs from the 
solid-drawn Mark I I I  tube 
in having a longer eye for 
the hook of the firing lan
yard. (See Fig, 113.) -  — Cork plug.
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T ube , F riction , Machine , R ocket, Sign al , Mark. I  J G f .

The above tube is generally similar to the "  Tube, friction, copper, 
solid-drawn, Mark I I I ,” shown in Fig* 111 but is shorter, and the 
portion of the tube above the friction bar is slightly longer.

This tube will supersede the tf Tube, friction, quiU, short,” when 
the stock of the latter is used up.

Issue and Packing of Copper Friction Tubes*

Ism e of copper friction tubes.— All copper friction tubes, except 
the solid drawn special, are issued in hermetically sealed cylinders; 
20 tubes, friction “ T ” for blank, tube, copper, Mark I in a eyhnder; 
all other natures 25 in a cylinder.

There is a rack soldered to the inside of the cylinder made by a 
strip of tin corrugated so as to form a  loop for each tube. Felt 
packing pieces are used to prevent the tubes shaking about in 
transport.

Qu ill  F riction  T ubes.

There are two sizes of quill friction tubes in use in the Naval Service, 
namely :—

“ L o n g ” and "S h o rt .”

Use.— The "  long ” tube is used for firing war rockets, the 
"  short ” tube is used for firing signal rockets when fired from a rocket 
tube. When stock is used up it will be superseded by the “  Tube, 
friction, machine, rocket, signal, Mark I .”

Tube, F riction, Quill, Short, Mark V I | N | ,

Description.— The short quill friction tube is about 2 f  inches 
long, and consists of a  goose quill rammed with mealed powder, 
pierced with a small channel. In the head is a little detonating 
composition, through whieh passes a roughened copper bar, called 
the friction bar, fitted with an eye for the hook of the tube lanyard,

A binding of fine copper wire serves to straighten and support 
the top when the tube is in the vent, and, to support it when the 
pull of the lanyard comes on it, a leather loop is attached to the head. 
The loop slips over the friction tube pin screwed into the gun near 
the vent. The composition contains, in addition to  the ingredients 
used in the composition for copper tubes, a little mealed powder, and  
also ground glass to render it more sensitive.
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Fig. 114.

TUBE, FRICTION, QUILL, SHORT, MARK VI | N | , 

Scale Full Size,

Tiie Mark IV long quill friction tube differs from the short one in 
length only, being i  inches long. The increased length is given by  
cementing two quills together.

Issue.— Twenty-five in tin cylinders.

(E .)— "  T ” TU BES.

Use.— There are three patterns of "  T  ”  tubes, namely :—
{1) Tube, friction  “ T ,”  for B .L . guns and howitzers having 

T-vents.
(2) Tube, friction i( T  ” {push) for the B.L.C, 15-pr.
(3) Tube, vent-sealingt electric “ T  ” double wired, for use with

6-pr. Q.F. sub-calibre on top of 9 ‘2-inch Mark X  guns on 
Mark V, barbette mountings.

T u b e , F r ic t io n , “  T ,”  M a r k  IV  ] L  f .

{See Plate L X X IV .)

Description.— The body of the tube is made of solid-drawn brass, 
slightly coned to fit the vent, and bored out to receive 8 grains of 
rifled pistol powder ; above this it is screwed to  receive a screw plug 
having three fire-holes on top of which rests a small copper b a ll; 
the upper part of the interior of the body above the ball terminates in 
a cone ; a small hole is bored through the upper part from the end 
of the cone to admit the flash from the detonating composition ; the 
exterior of the body is screwed to fit into the head.
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Tke head is made of metal, rectangular in section, and screws 
'on to  tke body and is secured by a brass p in ; a  hole is drilled into 
tke bead to  receive the friction w ire ; the outer end of the hole is 
countersunk, as shown in the plate. The friction wire is made of 
half-round copper wire twisted and roughened. A large loop is 
formed a t one end by two turns of the wire, which are fixed together 
by dipping the loop in solder. The wire does not extend right through  
the head, and is retained in place by a shearing wire of tin and anti
mony, passing through the head and friction wire, near the loop. A 
hole is bored into the side of the head a t right angles to it, so as to  
come over the fire-hole of the body, and is screw-threaded a t the end. 
Detonating composition is pressed into this hole, surrounding the 
roughened part of the friction wire, and the hole is closed by a screwed 
brass plug.

The bottom of the body is closed by a cork plug having a paper 
disc shellaced to  it on the outside. The mouth of the tube is burred 
over to bold the plug in position.

The tube is lacquered inside and out.
Jetton .-—The tube being held in the “  T ”  vent, when the friction 

wire is withdrawn, the flash from the detonating composition passes 
down the small hole in the top of the body, over the copper ball, and 
through the fire-holes in screw plug, and ignites the powder ; the gas 
forces the ball up into the cone seating and so prevents any escape 
of gas through the head ; it also expands the body, and so prevents 
any escape of gas between it and the v e n t; the flash ignites the 
charge.

E arlier  Marks of Tu b e , F riction, “ T .”

Tube, friction, “ T  ” Marie 111 ,— Mark III  differs from Mark IV  
in the loop of the friction wire, which is smaller, and in having the 
hole in the side of the head closed by a gut-skin disc, a cork plug 
shellaced, and shellac cement outside it. Some of the earlier issues 
of Mark IV  also had the hole closed in this way.

Tube, friction, “ T  ” M ark I I .— The Mark I I  tube has the hole 
for the friction wire bored completely through the head ; there is 
no shearing wire.

Tube, friction , "  T  ” M ark 1 ,— Mark I differs from Mark II  in 
having the friction wire made of ordinary twisted wire, and in the 
detonating composition being pressed into a hole in the head in pro
longation with the body instead of a t the side. The hole for the 
friction wire was not closed by a cork plug.

Remarks.— Marks I and II  “ T ” friction tubes when converted 
to agree as far as possible with Mark I I I  will have a (*) added to  
their numeral.

Marks I*, I I* , III , and IV  tubes, will, when fitted with new bodies 
and friction wires, be known as Marks I * * ( I I* * , I I I* , and IV * 
respectively.

The existing stock of “ T ” tubes will be used up as follows —
Mark III , I II* , IV  and IV *, with Service ammunition.
Earlier Marks with blank ammunition.
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Marking and P acking “ T ”  F riction T u b e s .

Certain "  T ” tubes which have been fired and refilled are stamped 

on the head thus ^ emptied and refilled “ K .”

Packing.— "  T ” friction tubes are packed ten  in a square tin box, 
painted black, and having both top and bottom removable which axe 
secured by tin bands soldeied oveT the joint. Inside the box a t each 
end there is a partition, with a corrugated strip for holding five tubes. 
Movement of the tubes is prevented by a  cork packing piece and a 
felt wad on top. There is a tape band under one of the tubes to  
facilitate removal. This makes a neat package, and if only one or 
two tubes are required, five out of ten remain hermetically sealed.

T u b e , F riction, “ T ,” for  B lank, Ad apter , Mark I.

The above adapter is used in conjunction with the “ Tube, copper, 
Mark I  ” {see page 364) when firing blank ammunition with B .L . 
guns and howitzers having “ T ” vents.

The adapter is made in two parts, viz. ;—
Head, and screwed stem.

Fig. 115.

TUBE, FRICTION, " T,” >'0K BLANK, ADAPTER, MARK I .

The head is made of brass, and is generally similar in shape to  
the head of the “ T ” friction tube ; it has a long slot in its under 
surface, through which the tube can be inserted into its position. 
The screwed stem is about half an inch in length and screws into the  
head as shown in the woodcut.

The copper friction tube is inserted into the adapter as follows :—  
Unscrew the stem ; insert the tube into the adapter, and secure it in 
that position by slipping the stem over the body of the tube and  
screwing it into the adapter.

T u b e , F riction "  T ” (P ush), Mark I  | L  ! .
{Plate IiX X V .)

Use.— This if T  ” tube was introduced with the 15-pr. B .L .C . 
guns ; it enables the layer to  fire the gun in a  similar manner to  a  
Q .F. gun, and abolishes the necessity of having a lanyard to hook to  
the tube after the breech has been closed.
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Tarts.— The main parts of the tube are :— Body, screw-plug, copper 
ball, head, screw collar with detonator, push bar with shearing wire 
and screw collar, and eork plug with paper discs.

Body.— The body is similar in all respects to th at of the Tube, 
friction, “ T,”  Mark IV.

H ead.— The head is of brass, square in section, except one end, 
which is round to ensure the correct insertion of the tube in the vent, 
and also to facilitate extraction after firing. The square portion 
of the head is bored out to take the detonator and push bar, each of 
which is held in position by a screw collar ; the inner end of the recess 
is roughened and a gas escape hole {for the gas from the detonator) 
*08 inch in diameter is bored a t the further end as shown in the plate ;  

this escape hole is closed by means of a plug of shellac putty, coated  
with Pettm an’s cement.

Push bar.— The 'push bar is of bronze, the internal striker portion 
being conical and roughened, and terminates in a p o in t; the outer 
end is reduced in diameter to form a shoulder against which a screw 
collar bears and retains the push bar in position ; a shearing wire of 
lead and antimony passes through the collar and the push bar. A  
disc of paper coated with Pettm an’s cement is shellaced to the outer 
end of the bar to  prevent the ingress of damp.

Cap.— The cap is similar to the R .L . cap, except for the form 
into which the composition is pressed ; it is held in position by 
a screw collar.

Action.— The friction bar, on being pushed in, shears the suspend
ing wire and travels forw ard; the roughened conical portion of the 
bar pierces the detonator and fires it. Ignition is doubly ensured by 
the push bar, after passing through the composition, carrying portions 
of it and grinding it against the roughened interior of the head. The 
flash passes down through the plug in the body, firing the powder 
in the tube and the charge. The copper ball is driven upwards by 
the explosion, and seals the escape of gas through the head.

The small escape hole in the head is intended to allow the escape 
of gas from the exploding cap, and thus prevents the head expanding 
and jamming in the vent.

Remarks.— 'Tubes manufactured prior to 1909 have no escape hole 
and will be nsed up for blank firing.

Packing.— Ten in a tin box similar to th at used for the Tube, 
friction, "  T .”

Tu b e , V.S., E lectric , "  T ,”  D o uble-W ir ed , Mark I.
This tube resembles the "  T ” friction tube in exterior form and  

dimensions. {See Pig. 116.)
I t  is furnished with two tinned copper wire terminals, insulated 

with silk— one coloured green and one red. The red terminal is- 
called the f‘ ground ” wire and is merely attached to  the head of the  
tube. The green terminal passes through a hole in the head and is 
secured with tin to  a  copper pole. This copper pole has a ball formed 
on it, immediately below which it passes through an ebonite plug. 
The ball and upper part of the pole are insulated from the body by  

(b 11123) 2 a
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silk and an ebonite cone. A strip of brass with two projections— one 
long and one short—is bent round the lower part of the ebonite plug.

Fig. 116,
TUBE, Y.S, ELECTRIC “ T,” DOUBLE-WIRED, MAUK I  J L

Pull size.

Q ti'ed j i /A-
wf'ta./fy? l /■

------------- ---- -  - 1 1 1 1 1 I

i n i j

V
Development, of gheet brass.

<-

R igh t hand spiral 
covered w ith  sarcenet.

Copper wires coated 
w ith pure tin  and 
in belated  w ith double 
silk.

„ S ilk  wrapping rem oved. 

Covered w ith green silk .

- Covered w ith red Bilk.

*  Solder.

_ M etal head.

. Brass pin.

Brass body.
Copper hall '12&rl diam ., 

insulated w ith s i lk .1]
Hhoiiite.
S h eet braes.
P latinu m -silver wire 

bridge 'Hi grain  per 
yard length  m2 " .

Pow der prim ing.
P ap er disc.
P isto l powder,

Cork plug shellaced.
Shellac  cem ent.

The short projection forms the second pole, while the long one is 
attached to  the end of the body by tin. The two poles are joined 
bv a platinum-silver bridge, *2 inch long, resistance I *0 to 1 ‘3 ohms.
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The bridge is surrounded by a priming of 1 grain of mealed powder, 
separated by a disc of paper from about 5 grains of rifled pistol powder. 
The tube is closed by a cork plug and shellac cement* to which is 
attached a paper disc to  prevent sticking to the box. If this tube 
is used with an “ earth return,” it is necessary to  connect the green 
terminal to the battery. The terminals are twisted together above 
the head, wrapped with oiled silk for about 1 inch, and terminate 
in spirals covered with sarcenet the same colour as their insulation.

Use.— Q .F., 6-pr., sub-calibre on top of 9 '2-inch, Mark X  guns on 
Mark V barbette mountings.

Action.— The current passes through the terminals, head and 
body, the poles and bridge, raises the latter to incandescence and 
so fires the priming and powder. The gas forces the ebonite plug 
and copper ball into the coned seating, thus sealing escape of gas.

Packing.— "  T ” electric tubes are packed 10 in a  tin box similar 
to but larger than th at used for the tf T ” friction tubes.

(F ).— T U B ES, IM PU LSE, TORPEDO, AND T U B ES, ELEC T R IC , 
TORPEDO, DROPPING GEAR.

I mpulse, Torpedo, Tubes.
There are two patterns of impulse torpedo tubes in the Naval 

Service, viz. : - -
(1) Tube, Electric, Wireless, Im pulse, Torpedo.
(2) Tube, Percussion, Im pulse, Torpedo.

Fig. 117.
TUHE, ELECTRIC, WIRELESS, IMPULSE, TORPEDO, MARK III f N ] .

Scale b

Cork plug.
■P

P ap er disc.

P rim in g  com  position.

T inned  tsopper poles.

E b on ite  p lug .
Asbestos.

H bonite.

Copper head,

Tube, Electric, Wireless, I mpulse, Torpedo, Mark I I I  j N \ .
This tube is made of solid-drawn brass, with an enlarged head ; 

i t  is 1$ inches long and 0 '3  inch in diameter. The front end of the 
tube has two slots cut down it parallel to the axis, and is slightly 
enlarged to make it act as a spring so as to  fit tightly into the central 
tube of the Cartridge, im pulse, torpedo, with which the tube is used.

{b 11123) .  2 a  2
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The body is bored out to take the electrical arrangements, and 
a recess formed in the head for a copper contact pieee which is fitted 
into an ebonite p lu g ; a copper pole passes into the interior through 
the contact piece, ebonite plug, and head of the tube, and also through 
a plug of asbestos and one of ebonite fitted into the interior. The 
lower end of this pole is connected by means of a platinum-silver 
bridge 1*5 to 1*8 ohms resistance to  a second pole, one end of which 
fits into the ebonite p lu g ; the other end is soldered to the mouth of 
the tube with pure tin. ■
_ Priming composition surrounds the bridge and poles, and is kept 
in position by a cork plug and paper disc.

The front portion of the tube is empty.

Tube, Percussion, Impulse, Torpedo, Mares I and II | N | .
The percussion impulse torpedo tubes are of the same external 

dimensions as the electric wireless tube above described ; they are 
used for above-water tnbes of single revolving light type.

Fig. 118.
't u b e , p e r c u s s i o n , i m p u l s e , t o r p e d o ,  m a e k  I I .

Scale -j.

Cork plug

Priming composition

Two fire. hole.5 
Copper cap

The Mark II  tube consists of a body, copper cap, cork plug, paper 
discs and priming composition.

The body is made of brass, recessed a t the head to  receive a per
cussion cap, and the bottom of this recess is formed into an anvil 
perforated with two fire holes. The tube is partly filled with priming 
composition, retained in position by a cork plug and paper disc. Two 
slots are cut in the mouth of the tube.

A  certain number of tnbes have been issued which differ from 
the Mark II  tubes in having a solid head, a brass cap held in position 
by a screwed plug, which forms an anvil and also a sealing chamber ; 
the latter, which contains a  soft copper ball, is closed by a  perforated 
screwed plug. These tubes are known as Mark I.

The existing stock of Mark I  tubes will be used up in the torpedo 
schools, and no more will be made. The tubes are packed 10 in a 
tin box.
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(Torpedo dropping gear, also for fore-bridge firing.)— The above 
tube is almost identical in construction with the V.S, electric wireless 
“ P ,” Mark IV, differing from it in being filled with a 15-inch strand 
of No. 1 guncotton yarn instead of having a charge of powder. In  
order to distinguish it from  the wireless “ P  ” tube the letters “ T .D tG ” 
are stamped on the head.

E X P L O S IV E  STORES USED IN  CONNECTION W IT H  TU BES.

Prim er, vent, cordite, M ark l ,— The Primer, vent, cordite, is for 
use with V.S, tubes without ball in B .L . guns, 8-inch and upwards, 
with powder charges only. I t  consists of a stick of cordite, size 20, 
4 f  inches long ; it is placed in the vent after the breech is closed 
prior to inserting the tube.

The primers are packed 10 in a tin box lined with felt, and closed 
with a tape band shellaced on.

Prim ers, vent piece, were used in R .B .L . guns for extending the 
flash from the tube ; they were declared obsolete, but have been 
re-introduced for use with the R .B .L ., 40-pr. (other than the side 
closing) for firing salutes. Each primer consists of a tube of paper 
about inches long, coloured black and filled with a compressed 
powder pellet, perforated with a central hole ; strands of red worsted 
are attached, which keep the primer in the hole in the vent piece.

They are  paeked 25  in  tin  cylinder, No. 7p .

(G).— D R IL L  TU BES.

For each pattern of Service tube there has been a corresponding 
drill tube issued.

The V.S. electric drill tubes which were generally issued to Naval 
Service only, have been declared obsolete for future manufacture, 
and will be used up in gunnery schools and drill batteries ; a descrip
tion of V.S. electric drill tubes will be found in earlier editions of the 
Treatise on Ammunition.

Fig. 119.
TUBE, V.S. PERCUSSION, DRILL, MARK II.

Scale
Initiarubber. M illed edge. Surface blackened all over.

T u b e , E lectric , W ir e l e s s , Torpedo  D ropping  Gea r ,
Mark  I  | N | .
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The V.S. percussion drill tube is made of gunmetal to  the same 
external dimensions as the Service V.S, percussion tube, but differs 
from it in external appearance in having four longitudinal grooves on 
the body, and the rim of the head is milled.

The head of the tube is fitted with a  coned indiarubber plug 
kept in position by a long screwed metal plug.

M ark I  percussion drill tube,-—The Tube, V.S. percussion,r  drill, 
Mark I, was much shorter ; it was without the milled head and fluted 
body, and was not blackened.

T u b e , Ve n t -Sea lin g  P ercussio n , D r il l , M a r k  I I .

Kg. 120.
T U B E , V .S .  P E R C U S S IO N , D R IL L , M A R K  I . 

Scale

T u b e , F r ic t io n , T ,”  D r il l , M a r k  I .

This tube is for drill purposes with all guns and howitzers fitted 
with “ T ” vents except the B .L .C ., 15-pr., which takes a drill push 
tube.

The tube is made of hardened steel, and resembles in form the 
Service tube ; the head is slotted out and a lip formed on the lower 
part, and a curved spring is fitted into the slot in the head which 
offers the same resistance to  the pull of the lanyard as the bar in a  
friction tube.

Fig. 121. ■
3 T U B E , F R IC T IO N , "  T,” D R IL L , MARK I.

Full Size.
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The Mark I I  converted drill tube differs from the Mark I drill 
tube above mentioned in the following particulars

The curved spring is of a  different shape and is attached in a 
different manner. The head of the tube is shorter and ends a t the 
base of the spring instead of running the whole length as in the 
previous pattern.

T u b e , F rictio n , "  T ,”  B r il l , Co n v erted , Mark  I I .

Fig, 122.

T U B E , F R IC T IO N , “  T / ’ D R IL L , C O N V E R T E D , M A R K  I I .

The M ark I  converted drill "  T  ’* tube differs from the above in 
having a weaker form of clip spring, which fits inside the slotted- 
out portion of the f< T ” head.

T u b e , F riction, "  T ”  (P ush), D rill , Mark I.

The above tube is for drill purposes with th e B .L .C ., 15-pr. guns. 
The head of the tube is fitted with a push bar and spiral spring, the, 
body with a wood plug as shown in the figure.

Fig. 123.
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C H A PTER  X V .— PRIM ER S.

(A) G e n e r a l  R e m a r k s  ; ( B )  E l e c t r i c  P r i m e r s  ;  ( C )  P e r c u s s i o n  

P r i m e r s  ; (D) K e y s  u s e d  w i t h  P r i m e r s .

(A).— G EN ER A L REM ARKS.

Use.— Primers are used for igniting the charge in Q.F. and Q.F.C, 
guns, and Q.F. howitzers ; the B .L ., 9'45-inch howitzer is also fired 
by means of a percussion primer. ■

Primers differ from tubes in being screw-threaded externally to  
screw into the cartridge case or end of vent instead of accurately 
fitting into a vent seating.

The electric primers that will be m et with in the Service are :—• 
Cartridge, Q.F. or Q.F.C., Primer, Electric, Large | C | . 
Cartridge, Aiming Rifle, I-inch Electric, Primer, Mark I | C f .

Percussion primers used with Q .F. cartridges are placed in a  
numbered series as follows :—-

Q .F., I2-pr. of 4
cwts.

Q.F., 13- and
18-pr.

P rim er, Percussion, Q .F . Cartridges, Ho. 1, for Q .F., 3-inch.
’ Q .F., 4-inch, Mks.

IV  and V.
Q .F., 4 '5-inch
 ̂ howitzer.

No. 2, for Q .F., 3- and 6-pr. 
No. 3, for Q.F,, 15-pr.
No. 4, for Q .F., 2* 95-inch.

There is also the P rim ert percussion, B .L ., 9'35-iwcfc howitzer.
There is a  special percussion prim er for firing blank from 3- and 6-pr. 

and 2'95-inch Q.F.
Ail percussion primers are fitted with a percussion cap ; these 

caps contain cap composition, which, with the exception of the Primer, 
percussion, No, 3, contains no fulminate of mercury.

The composition of percussion caps for Primers, Q .F., Nos. 1, 2 and
4, is as follows :—

Parts.
Potash, chlorate of , . . . . .  12
Antimony, sulphide of . .  . .  18
Mealed powder . .  . .  . .  . .  1
Sulphur . .  . .  . . . .  . .  1
Ground glass . . . ,  . . . .  1
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(B).— ELEC T R IC  PR IM ER S.

Cartridge, Q .F. OR Q.F.C., P rimer, E l e c t r ic , L a r g e , M a r k  V | C [ .

(See Plate L X X V L )

Use,— This primer is used with the Q.E. 12-pr. of 8, 12, and 18 cwt., 
Q .F. 14-pr., 4-inch, 4 -7-inch, and 6-inch guns, until the existing stock 
is used up, when an adapter with V.S. percussion, or V.S. electric 
“ P  ” tube will be used. t

In the Naval Service the use of this primer is now restricted to  
gunnery ships and for firing salutes.

Parts.— The primer consists of the following parts :— Body, cone, 
eontact disc, ebonite insulator, two crown metal poles, iridio-platinum 
wire bridge, ebonite washer, screw-collar, brass cylinder, priming 
composition and glazeboard closing disc.

The body is of manganese bronze or aluminium bronze, screwed 
below the shoulder to fit the hole in the base of the Q .F. cartridges ; 
the end of the body is reduced in diameter, and threaded to receive 
a brass cylinder ; the face of the body between the screwed portions 
is cupped out to a depth of *25 inch to  form a gas-check. The head 
is recessed in the centre and screw-threaded to  receive the insulator 
and contact disc ; the inside is bored out and the part near the bead 
coned, and a small hole is drilled through to the recess for the contact 
disc.

Two slots are formed in the head to  take a key by which the 
primer is screwed into the case.

The ebonite insulator is screwed into the recess in the body and 
is hollowed out and undercut. The contact disc is of pure t i n ; the 
top is smooth, and slightly below the surface of the body.

The letter “ T,”  denoting pure tin, was stamped upon the head and 
also marked upon all packages containing such primers, but this is 
now discontinued.

The cone is made of brass, cupped out in front to form a gas-check 
and insulated from the body by oiled silk. To the base of the cone 
a piece of insulated copper wire is soldered ; a turn is taken in this 
wire and it is passed through the hole to the recess for the eontact 
disc. At the bottom of this recess a thin disc of tin is laid. The 
wire, bared of its insulation, is coiled down upon this and the recess 
is filled up with molten tin.

The poles are of crown metal. One screws into the front of the  
cone and is kept central by an ebonite washer which in turn is kept 
in place by a brass screwed collar.

The other pole is fixed to the face of the b o d y ; and joining the 
two poles is a bridge of iridio-platinum, *25 inch long and having a 
resistance of fro.m ’75 to  '95  ohm.

This bridge is attached to the poles by pure tin. I t  is stronger 
than those fitted to earlier primers.

The cylinder is made of brass ; one end is screw-threaded inside 
to  fit the body, on to which it screws, the joint being made tight by 
Pettm an’s cement. I t  is prevented from unscrewing by a small set
screw.
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The mouth is recessed to receive the glazed-board disc.
A tu ft of guncotton is wrapped completely round the bridge, and  

the interior of body and cylinder is filled with priming composition 
(2 parts guncotton dust, 3 parts mealed powder), and the top closed 
by a glazed-board disc cemented in and covered with Pettm an’s cement..

The primer is lacquered inside and out, except the exterior of the 
body below the shoulder. Primers have the initial of contractor or 
trade mark stamped on the head ; those of Ordnance Factory  manu
facture have the number of thousand and year of manufacture, and 
those obtained from contractors, the month and year of manufacture 
stamped on them.

These primers are packed 10 in a tin cylinder, 20 cylinders in a 
packing case.

Action.— On the circuit being completed, the current flows through 
the wire to  the brass cone and so through the bridge, which becomes 
incandescent and fires the guncotton and composition priming, which 
in turn fires the charge. The return path of the current is by the 
metal of primer, cartridge, gun, &c,, to battery. The cone is driven 
by the force of the explosion into its seating, and the cupped-out 
portion expands, thus effectually sealing any escape of gas through 
the head. The cupped-out portion of the body expands and prevents 
any escape of gas over the exterior.

The principal improvements embodied in Mark V are
(а) Contact piece of tin instead of white metal which was found 

to  corrode and become covered with a  deposit of high 
resistance.

(б) The ebonite cup for the contact disc is screwed in.
(c) The cone plug is cupped out in front, to  give better gas sealing.
(d) The central pole is steadied by an ebonite plug and a brass 

washer.
(e) The body pole is bent inward to clear the cylinder.
( /)  Strengthened bridge.
(p) Waterproofing threads with Pettm an’s cement.
(ft) Closing the end of primer with glazed-board disc and Pettm an’s 

cement.

Earlier M arks of P rim er, Electric, Large.
Primers may be divided into “ unconverted,” “ converted,” and 

those with “ strengthened bridges.”
Unconverted primers are Marks X, I* , II , III , and IV. They have 

the double bridge of platinum-silver, resistance *6 to *9 ohm, body 
filled with mealed powder and the top closed by a brass washer and 
cork plug shellaced in.

Converted primers are Marks I** , II* , I I* * , I II* , I I I * *  and IV *. 
They have a single bridge of platinum-silver, resistance 1 *5 to 1 ’8 ohms,, 
surrounded by a tuft of guncotton, body filled wth priming composi
tion and top closed by a glazed-board disc secured with Pettm an’s 
cement.

Strengthened bridge primers are Marks I** * , I I* * * , I I I* * * , IV **, 
and V. They have an iridio-platinum wire bridge, resistance *75 to  
*95 ohm.
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P rim es for  1-inch Aiming R if l e .
Cartridge, aim ing rifle, 1 'inch electric prim er, M arh i .— Tile electric 

primer used with the 1-inch aiming rifle electric cartridge is described 
and illustrated with that ammunition, {See page 527.)

(C).— PERCUSSION PRIM ER S.
P rim er , P ercussion, Q.F. Cartridges, No. 1, Mark II  [ C ] .
This primer is used with the Q.F, 12-pr. of 4 cwts., Q,E, 13- and 

18-pr., Q .F, 3-inch, Q.F. 4-inch, Marks IV  and V ; and Q.F. 4 ’5-meh 
howitzer.

(Plate L X X V II .)
Parts.— It  consists of a body, percussion cap, anvil plug, copper 

ball, screw plug, and brass closing disc.
The body is made of metal with a flanged head ; it is screw- 

threaded externally to screw into the base of the cartridge case ; two. 
slots are cut in the head for the key.

The interior is bored out, cupped, and screwed to take the per
cussion arrangement. The cap is of copper, and is placed into a recess 
in the body, over which screws an anvil plug having a cone-seating 
into which is placed a soft copper ball. Three fire holes are bored 
through the anvil plug to  allow the flash from the cap to pass into 
the cone-seating.

The copper ball is retained in position by a perforated screw 
plug. A fillet of Pettm an’s cement is placed between the cap and 
the body to  prevent the ingress of damp.

The front of the primer is filled with R .F .G .2 gunpowder covered 
by a brass disc ; this disc has six radial slits, and has a  paper disc 
secured to its underside by Pettm an’e cement. The brass closing disc 
is secured in position by the metal of the primer being burred over it, 
and coated with Pettm an’s cement. .

The primer is marked on the head with its serial number (No. 1), 
contractor’s initials, or recognized trade mark, its Mark, and date 
of filling.

P rim er , P ercussion , Q .F. Cartrid ge, No. 1, Mark  I.
This primer differed from th e above in having a eap chamber' 

with a percussion cap pressed, into a recess in the base ; no anvil plug

Fig, 124.
P R IM E R , P E R C U S S IO N , Q .F . C A R T R ID G E S , N O . I ,  M A R K  I * .

Full Size.

Brass closing disc 

P lu g
Three fire holes 

Powder

P ap er disc-

Paper disc. 

B all.

Body.

Cap.
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was used; the copper ball fitted into a  cone seating in the body, and 
the front end of the primer was closed by a disc of cordite. Mark I  
primers have been declared obsolete; the existing stock has been 
returned to Woolwich and converted to  Mark I*.

^M ark I *  prim er.— The Mark I primer, when fitted with a brass 
closing disc similar to Mark I I , is known as Mark I*.

Refilling of Prim ers.

Fixed Mark I I  primers will, if considered suitable, be refilled 
once. They will be distinguished by having the original date of 
filling barred out, and the letter “ R. ” and the date of refilling sub
stituted ; fresh key slots will also be prepared if necessary.

Packing.— Primers, Percussion, No. 1, are packed in two ways, 
i .e. ; —

4 primers in “ B ox, percussion primers,”
10 primers in Cylinder No. 103.

The “ B ox, percussion primers ” is made of tin, square in shape, 
and the primers are packed between Bheet cork packing pieces, top 
and bottom, and are kept from moving laterally by a thick piece of 
cork, through which four holes are cut for their insertion.

Cylinder No. 103 is made of tin, fitted with a diaphragm perforated 
with 10 holes to take the primers ; the cylinder is also fitted with two 
discs of cork which are placed above and below the primers.

The cylinder is painted black ; the lid is secured by means of a tin 
strip soldered on.

P r im e r s , P e r c u s s io n , No. 2 | C [ .

The Marks IV and II  primers are used with Q .F. 3-pr. and 6-pr, 
ammunition in the latest Marks of cartridge cases, namely, cartridge 
cases specially made to take this pattern of primer.

The Marks I I I  and I primers are only used with 3-pr. and 6-pr. 
cartridge eases originally fitted with a percussion cap when altered 
to  take a  primer.

The Marks I and II  are obsolete for future manufacture and are 
being converted to Marks I I I  and IV.

P r im e r , P e r c u s s io n , Q.F. C a r t r id g e s , No. 2, M a r k  IV  | C | .

(Plate L X X V III .)

The Mark IV  primer consists of the following parts :— Body, 
percussion cap, anvil plug, copper ball, perforated brass disc and 
magazine cylinder.

Body.— The body is threaded externally to screw into the base of 
the cartridge case ; two slots are cut in the head to take the Key  
No. 30. A hole is bored through the centre of the body, the upper 
part threaded to take the anvil plug, a shoulder being formed below 
the threaded portion to  support a percussion cap.

Cap and anvil phig.— The cap is made of brass and contains 1*2 
grains of composition pressed in and varnished, and covered with a 
disc of tin foil. The cap is held in position by the anvil plug, which



To fa ce  v a g e  3 8  J Plate, LXXV11I.

PRIMER, PERCUSSION, Q F. CARTRIDGES N? 2 IVIARK1I1 |C

F U L L  S I Z E  .

6  h o les  in 
B ra ss  c y l in d e r

P a p e r  d isc--------

Body-----

P e rc u s s io n  c a p -------

— B r a s s  c y l i n d e r  

-----P a p e r  l i n i n g

----- P erfo ra ted  p o w d er p ellet

Brass disc w ith  
~~3 fire  holes

A nvil p lu g

PRIMER, PERCUSSION Q.F. CARTRIDGES N? 2 MARKrV" |C
F U  L L  S I Z E .

8 holes in  
Brass cylinder

B o d y  - 
C o p p e r  B all -

P ercussion cap

—Brass c y l in d e r

— P a p e r  / m m  g  
-----P erfo ra ted  pow der p e lle t
—  B r a s s  d i s c  w ith  

3  f i r e  h o le s

—  P a p e r  d i s c  

A n v il  p l u g

MaJbyASons.Lith



381

is screwed into the body of the primeT after the insertion of the cap 
The anvil plug is bored out to form a cone-seating, m w inch is placed 
a soft copper ball to seal the escape of gas on firing and relieve the 
pressure on the cap ; 3  holes bored through the bottom  of the 
plug allow the flash from the cap to pass into the cone-seating.

M agazine cylinder.— The magazine cylinder is made of brass, the 
front end taperedand left solid as shown m Plate L X X V III . The 
cylinder screws into the front of the primer body ; it is perforated 
with 8 holes and contains a perforated pellet of R .F .G . gunpowder 
contained in a tube of varnished paper ; the bottom  is closed by a 
brass disc having 3 fire holes. The cylinder is prevented from un
screwing from the body by 3 punch dabs.

Packing.— 10 in cylinder No. 114.

P rim er , P ercussion, Q.F. Cartridges, No. 2, Mark II  J C | .
(jSee Fig. 125.)

The Mark I I  percussion primer (of which only a few thousand 
were issued) differs from the Mark I Y  in having a magazine plug 
filled with R.F.Gr.2 powder, instead of , a magazine cylinder and per
forated brass disc. ,

Packing.— 10 in cylinder No. 106.

Fig. 125.
P R IM E R , P E R C U S S IO N , Q .F . C A R T R ID G E S , N O . 2, M A R K  I I .

Scale

P rim ers , P ercussion, Q.F. Cartridges, No. 2, Mark III  | C | .
(Plate L X X V III .)

Owing to the thinner base in the early Marks of 3-pr. and 6-pr. 
Q .F. cartridge cases, the primers used with these cases, when they 
are converted, are smaller than those described above ; the heads of 
the primers are screw-threaded instead of the hodies} and a gas-check 
is formed on the front ond. The Mark I I I  has a magazine cylinder 
containing a perforated pellet of B .F .G .2 powder ; the anvil pluj 
has only 2  fire holes and has no copper ball.

Packing.— 30 in cylinder No. 113.
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(See Fig. 126,)

The Mark I primer differs from the Mark III  in having a magazine 
plug instead of a cylinder. The magazine plug has a central fire hole 
and a copper ball.

Only a few thousand of the Mark I primers have been issued. 
Packing.— 20 in cylinder No. 105.

P rimer, Percussion, Q.F. Cartridges, No. 2, Mark I j C J .

Fig. 326.
P R IM  E l i ,  P E R C U S S IO N , Q .F . C A R T R ID G E S , N O . 2, M A R K  I .

Scale f .

P r im e r s , P e r c u s s io n , Q.F, C a r t r id g e s , N o . 3, M a r k  I | L  | .
The Primer, percussion, No. 3, is used with the Q.F. 15-pr.
I t  consists of a body, percussion cap, anvil plug, charge of R .F .G .6 

powder and a  glazed-board closing disc.
The primer externally is similar to the Primer, percussion, No. 2, 

Mark I , differing in the following particulars :— The anvil plug has 
3 fire holes, there is no copper ball, and the body above the plug 
contains 1*3 grains of F.Gr. powder, covered by a glazed-board disc 
coated with Pettm an’s cement.

Packing.— Primers, percussion, No. 3, are packed 20  in cylinder 
No. 108.

Fig. 127.
PRIMER, PERCUSSION, Q.F. CARTRIDGES, NO. 3, MARK I.

Scale f.

(ilA£ -̂lmrd diac.
ILF,G,2 powder.

iVnvll plug.

Percussion cap.
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Use.— The Primer, percussion, No. 4, is used -with the Q .F.
2 * 95*mcli

The body of the primer is made of metal, screwed externally to  
fit the cartridge c a s e ; a central hole is bored through^ it which is 
enlarged at the base to take a cap chamber with percussion cap.

P r im er , P ercu ssio n , No. 4, Ma r e  I  | L  I .

Fig- 128.
PRIMER, PERCUSSION, NO. 4, MARK I. 

Scale f .

Cap chamber.— The cap chamber is made of brass with a raised 
anvil pierced with three fire holes; it contains a  copper cap filled 
with 1 *2 grains of composition, pressed in, varnished, and covered 
with a tinfoil disc.

The cap chamber with its percussion cap is pressed into the recess 
in  the base of the primer.

Packing.— 25 in cylinder No. 1.
Fig. 129.

PRIMER, PERCUSSION, B.L. 9’45-INCH HOWITZER, MARK I. %
Seale

P rim er , P ercussion, B .L . 9 '4 5 - inch H owitzer, Mark I  j L  | .

The body of the primer is made of metal, screwed externally to  
’fit the stem of the obturating cup of the howitzer. I t  is bored out 
from the front, and fitted with a small brass percussion cap, filled
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with 0 '2  grains of cap composition, over which is screwed a metal 
anvil ; the anvil has a central fire hole. The front end of the primer 
is filled with a pressed powder pellet, and closed by a varnished paper 
disc.

The metal in the head of the primer over the cap is very thin, so 
as to allow the striker to fire the cap on the face of the anvil.

Three recesses are cut in the head for the K ey No. 31.
Packing.— The above percussion primers are issued 10 in a  card

board box.

Cartrid g e , Q .F ., B la n k , 2 '9 5 - inch and 6- or 3 -f r . P r im er ,
P e r c u s s io n , M a r k  III .

The above primer is made of brass with a cap chamber and anvil 
formed in its rear end ; three fire holes communicate the flash from 
the copper percussion cap to about 5 J  grainB of R .F .G .2 powder with 
which the body of the primer is filled. The front end is closed with 
a glazed-board disc, spun over and coated with shellac. A small 
brass pin projects from the head of the primer, by which it is secured 
to the case. There are also two slots in the head to take the “ screw
driver, primer,”  for inserting or removing it.

The primers are packed in hermetically Bealed cylinders con
taining 20,

Fig. 130.

CARTRIDGES, Q.F. BLANK, 2'95-JNCH AND 6 - OR 3-PR. PRIMEll,
PERCUSSION, MARK III.

Suale f.
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(D ).— K E Y S , &c., USED IK  CONNECTION W ITH  PBIM EH &

I mplements, Ammunition.

K e y , N o. 24  {Mask: I), Adapter  or P rim er  | C I is a small 
“ T ” shaped key used for screwing home electric primers or adapters. 

I t  m ay also be used for removing unfixed primers.

Fig. 131.
LEY, NO. 24  (MARK i), A D A P T E R  OR PRIMER | 0 | -

Seale

K e y , N o. 25, A dapter or P r i m e r  | C I .— There are three 
marks of this key (Marks I I , I I I  and IV), which m ay all be met with 
in the Service. They are used for removing fired “  Primers, electric, 
large,” or adapters. ■

Fig. 132.
KEY, NO. 25, ADAPTER OR PRIMER | 0 | .

Scale

M A R K  IV .

( --------- I f 7 1  l

2 E(b  XI123)
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K e y , N o- 26 (Mark I), P rim eb , 4 '5 - inch | L  | - 
Ke y , N o . 26 (Mark II), P rim er , 4 ‘5-inch and 4-inch | C | . 

Ke y , N o . 27 (Mark I), P rim er , 13- and 18-pr ., and 12-pr. 4  cwt. [ C 1 
K e y , N o . 28 (Mark I), P rim er , 15-pr . [ L  | ,

K e y , N o. 30 (M a r k  I), P r im e r , 3-pr . a n d  6-f r . | C J .
K e y , N o . 34 (M a r k  I), P r im e r , 3-inch | C | .

The above keys are made of steel, cranked to fit over the head of 
the cartridge case, and have two steel pins screwed into the cranked 
portion which engage in the slots in the head of the primer.

The Nos. 26, 27 and 34 keys are fitted with lanyards of white 
line about 43 inches in length, as shown in Pig. 133.

The Nos. 28 and 30 keys are not fitted with a lanyard. The No. 30 
key is a fiat bar and has one pair of pins on one side for the Primers, 
percussion, No. 2, Marks I or I I I ,” and another pair of pins on the 
other side for the “ Primers, percussion, No. 2, Marks I I  or IV ,”

Pig. 133.
K E Y , NO. 27 (M A R K  I ) ,  P R IM E R , 13- AND 18-PR. AND 12-1'R. 4 C W T . | 0 J .

Scale

1

=̂ y

= 4 . S 0
7 ^

£2za5e22a5Z 3a& 33a33332233£$332E C aZ Z 2

K e y , N o . 29 {M a r k  I ) ,  P rim er , 2 '9 5 - inch [ L  [ is a steel key, 
bent over at one end, where twTo projections are formed to fit the 
reeesses in the head of the “ Primer, percussion, No. 4 .”

Fig. 134.
KEY, NO. 29 (MARK i) . FULMER, 2‘95-INCH | L

Scale £.

K e y , No. 31 (Mark I), P rim er , 9 *45-inoh | L  J is a small steel 
ii T ” shaped key having three studs as shown in Fig. 135. I t  is 
used for inserting or removing the <£ Primer, percussion,” or the 
“  Gauge, testing blow of striker, B .L ., 9 ‘45-inch howitzer.”
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Fig. 135.

K E Y  N O . 31 (M A R K  i ) ,  P R IM E R , 9 ’45-lNCH [ L [

Full size*

Screw driver , P rim er  (Mark I) | C | is a steel blade fitted with 
a wood handle.

The blade is shaped at the end to fit the slots in the head of the  
Primer, percussion, 2'95dnoh, 6- or 3-pr., for blank cartridges.”

(b  11123} 2 b 2
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C H A PTER  X Y I .— IG N ITERS, TORPEDO.

Torpedo igniters fit inside the air vessels of torpedoes, and on 
being fired, heat and expand the gases for driving the engines, so 
greatly increasing the range obtainable.

There are two types of igniters— R .G r.F . and Weymouth. These 
are similar and differ in minor details only. The W eymouth type 
is obsolete, and no more will be made. F o r details, see Tables 32 
and 33.

I g n it e r , T o r p e d o , R .G .F., Mart? I Y  Z | N | .

(Plate L X X I X .)

The body of the igniteT is made of steel, bored out and threaded 
at the rear end to receive the screwed enlarged end of the central 
tube. The central tube of steel has a  cap chamber formed at its 
rear end, and into this is pressed a thin copper cap with its brass 
anvil. The front end of the central tube is dosed by a  disc of vegetable 
paper, shellaced on. The body of the igniter has a coarse thread cut 
on the inside, for about 0*6 inch from the front end, to enable the 
priming composition and sealing varnishes to obtain a bold. The 
steel body and the exterior of the central tube are lacquered. Tho 
space between the body and tube is filled with ground cordite, with 
10 per cent, magnesium added, pressed in a t a total pressure of 
1,000 lbs. A priming of 15 grains S .F .G .2 is pressed in on top, four 
holes having been stabbed in the pressed cordite for the priming to  
grip. The mouth of the igniter is closed by layers of shellac, Pettm an’s 
cement and fuze beeswax composition. The cap is waterproofed, with 
Pettm an’s cement.

Action,— On the cap being struck the flash passes up the central 
tube, ignites the priming composition and starts the cordite burning 
from the front end, the hot gases from which heat and so expand the 
gases driving the torpedo engines,

Igniters are packed ten in a tin box, five boxes in a  wood case 
with sliding lid.



Table 32.

Particulars of Igniters used in R.G.F. and R.N. T.F, Heater Torpedoes.
N o t e .—In all these igniters the body and tube are of steel.

Length.

Diameters.
Charged

with. Priming.

1

Cover
lor

Case
roughed at

Absolute pressure used 
in filling.

External. Internal.
priming. end (inside).

Charge. Priming.

Mark IV 0 ................ 2 -75* ■58' •4' Ground 
M.D. cordite 
with 10 per 

cent.
magnesium.

Powder, 
S.F.G.", 

10 grains.

Pettman’s 
cement, 

shellac and 
wax filling.

No.
lbs.
650

lbs.
5

Mark IV P ................ 2'15* *58" •4' Cordite, 
Size -sV, 

with 10 per 
cent.

magnesium.

Sulphurless
powder,
S.F.G.', 

10 grains.

Pettman’s 
cement, 

shellac and 
wax filling.

No. 650 650

Mark IV S ................ 2 '75" •58" ■4' Ground 
M.D. cordite 
with 10 per 

cent.
magnesium.

Powder, 
B.F.G .2, 

10 grains.

i

Pettman’s 
cement, 

shellac and 
wax filling.

No. 650 650

Nora.—The Mark IV Z is now the recognised Service igniter, and ail the others are being altered to this pattern.
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Table continued.

Particulars of Igniters used in R.G.F. and R,N.T.F. Heater Torpedoes, 
Note.—In all these igniters the body and tube are ol steel.

Length.

Diameters.
Charged

with. Priming.
Cover

for
Case

roughed at

Absolute pressure used 
in filling.

!
External Internal.

priming. end (inside).
Charge. Priming.

Mark IV Z ............... 2-75* ■58" •5* Ground 
M.D, cordite 
with 10 per 

cent.
magnesium.

Powder 
S.F.G.1, 

16 grains.

Shellao and 
fuze water

proofing 
composition.

Yes.
lbs.
1,000

lbs. os
1,000 g

Mark IV Z3 ............. 2-76 ' •68* •6' Ground 
M.D. cordite 
with 10 per 

cent.
magnesium.

Powder, 
S.F.G.*, 

16 grains.

Pettman’s 
cement, 

shellac and 
wax filling.

Yes. 1,000 8

Note.—The Mark IV Z is now the recognised Service igniter, and all the others are being altered to this pattern.
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Table 33.
Igniters used in Fium e and Weymouth Torpedoes.

\

Length.

Diameters.
. |

Material.

Charged
with. Priming. Cover for 

priming.

Case 
roughed 
at end 
(inside).

Absolute pressure 
used in filliim.

i
Outside ! T 
(Taper). |

i

Body. Tube. Charge. Priming.

Mark IV............... 3 - m r ■524* at top. 
■5* at bottom.

■44V Steel. Steel Cordite*
size

mixed with 
10 per cent, 
magnesium.

Sulphurless 
powder, 
S.F.G.a, 

15 grains.

Pettman’s 
cement, 

shellac and 
wax filling 

paraffin 
mixture.

Yes.
lbs.

1,000
lbs.

1,000

Mark V ............... 3 '503ff •524* at top, 
•5" at bottom.

■441" Steel. Steel Cordite, 
size -1i1s , 

mixed with 
10 per cent, 
magnesium.

Sulphurless 
powder, 
S.F.G.*, 

10 grains.

Pettman’s 
cement, 

shellac and 
wax filling 

paraffin 
mixture.

No. 650 650

Mark VII 3 *5* H ‘525" 1 ,
L  * 5 1 9 ' / ^
H '505" I t  ..

Il  -502* ; bottom

fe 
1,

O
 t- 

1 «
 1—I’f

1

Brass. Paper. Composition, 
brown 
powder 

(in 8 
charges).

Black
powder

(stemmed).

Paper disc, 
covered 

with shellac 
and coated 

with
Pettman’s

cement

No. 2,000 1,550
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C H A PTER  X V II .— AMMUNITION FO R  Q.F. GUNS.

Se c t io n  A , G e n e r a l  R e m a r k s  ; S e c t io n  B , F ix e d  A m m u n it io n  ; 
Se c t io n  C, Q.F. Se p a r a t e  A m m u n it io n  ; Se c t io n  D, B l a n k  
Ca r t r id g e s  f o r  Q .F. G u n s  ; Se c t io n  E , M a r k in g  o n  Q.F. 
Ca r t r id g e s  ; Se c t io n  F , D r il l , C a r t r id g e s  f o r  Q.F. G u n s  ; 
Se c t io n  G , P a c k in g  a n d  St o r a g e  o f  Q.F. A m m u n it io n .

SECTION A.— G EN ER A L REM ARKS*

A Q.F. gun, as regards its ammunition, differs from a B .L . gun 
in having its charge and the means of ignition contained in a brass 
case.

Q .F. guns are divided into two classes, viz. :—

(1) Those which fire “ F ixed  Am m unition.”
(2) Those which fire ‘4 Separate Am m unition.”

W ith “ F ixed  Ammunition ” the projectile is attached to the brass 
cartridge case, the projectile and cartridge being loaded in one 
operation.

W ith “ Separate Ammunition ” the projectile is not attached to 
the cartridge case, but is packed and loaded separately.

The following Q.F. guns fire “ Fixed Ammunition ” :—

Q.F. 1 Pr. . .  . .  . .  . .
Q .F. 3 P r .....................................................

,, 3 Pr. Vickers . .  . .  . .
A Ir * ■ mm ■ * ■ *

Q .F. 6 Pr. Swiftsure and T rium ph,. 
Q.F. 13 P r...................................................

„  18 Pr. . .  . .
,, 3-inch . .  . .
„ 4-inch, Mark IV  j L 

Q .F. 2 95-inch . .

Fired by percussion cap.

[F ired  by cap, or Primer 
f Percussion No. 2.

Fired by percussion cap.

.F ire d  by Primer Per- 
f  cuasion No. 1.

Fired by cap, or Prim er 
Percuaaion No. 4.

The following Q.F, guns fire “ Separate Ammunition ” :—

Q.F. 12 Pr. of 8, 12 and 18 cwt.
„ 14 P r ....................................
,, 4-inch Marks I to I I I  . .
,, 4 '7-inch . .  . .
,, 6-inch . .  . .  . .

Q.F. 12 Pr. of 4 ewts. . „
„ 4-inch Marks IV  and V | N

4 ‘5-inch Howitzer . .  
Q.F. 15 P r ....................................

■1

' ! 
. J

Fired by an Electric 
Primer, or V.S. Tube 
and Adapter.

I  Fired by Primer Per- 
j cussion No. 1.

Fired by Cap, or Primer 
Percussion No. 3,
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A d v a n t a g e s  a n d  D is a d v a n t a g e s  o f  Q.F. Sy s t e m .

Advantages.— Certain advantages are obtained by adopting a Q.F. 
system. A more rapid rate of fire can be attained in many cases, 
especially when fixed ammunition is used ; the cartridge case acts as 
an ob tu rato r; it eaves riming out the vent, sponging, and placing the 
electric tube in the vent separately ; there is no fear of double loading, 
or of the cordite accidentally firing from a heated chamber, or from 
“ back flash,” or from smouldering fragments from previous ronnds.

Disadvantages.— There are the following disadvantages to be 
considered There is a great increase in weight and magazine space, 
which are important considerations on board sh ip ; the case is liable 
to  split and allow the gas to escape to  the rear and damage the gun ; 
in the case of a miss-fire the breech must be opened after waiting a 
certain time, whereas with a B .L . gun a fresh tube m ay be inserted 
without opening the breech.

The system of enclosing the cartridge in a  brass case was intro
duced into the British Service because it enabled greater rapidity of 
fire to be attained than was possible a t th at time from B .L . guns; 
this was due to the fact th at the operations of inserting a tube and 
sponging out were dispensed with. Improvements in breech 
mechanisms, however, now enable a tube to be inserted during the 
loading of the gun, and to be fired immediately the breech is closed ; 
and it was found, a t  any rate in the case of a 6-inch, that in spite 
of the sponging out necessary with the silk cloth cartridge the brass 
case is no longer a necessity for a  rapid rate  of fire. In consequence 
of this the 6 -inch Q.F. gun was superseded by the 6 -inch B .L ., 
Mark V II. The saving in weight and magazine space in this case is 
considerable on board ship, but would not be so great with smaller 
Q.F. guns.

Shape of the case, t&c.— All cartridge cases for Q .F. guns are made 
of brass, generally solid drawn, but some may be m et with termed 
“ built up,” i.e ., the body and base made separately and screwed 
together.

AH cases are coned to the front to facilitate loading and extraction. 
The metal of the case becomes gradually thinner towards the mouth.

A rim is formed a t the rear end to  prevent the case being forced 
too far into the chamber of the gun, and to facilitate extraction.

All Q.F. cartridge cases, with the exception of those used with 
Horse, Field and Siege equipment, are lacquered inside and out with 
transparent lacquer to prevent them deteriorating.

Cartridge cases for Horse, Field and Siege equipment are coated 
externally with a dull black lacquer, so th at they will not glitter in 
the sunlight and thus show the position of the gun.

To enable this black lacquer to adhere to the case, the case is first 
given a rough surface by being sand-blasted.

L ife of a Q .F. cartridge case.— Q .F. cases can be refilled after firing 
but, before this is done, as the case expands with the pressure on 
firing, they must be cleaned and re-formed, or rectified.

This operation of rectifying tends to weaken the case, as a consider
able amount of metal is turned off the base and lower part of the body
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each time. To prevent accidents the number of rounds a Q.F. case 
is allowed to  fire is limited to six when fired with cordite and eleven 
when fired with gunpowder.

To enable this limit to be adhered to a record is kept on the base 
of each case, showing the number of times filled. This record is 
termed the “ life of ike case." .

(For marking on the base see page 480.)
Cleaning Q .F. and 1-inch aiming rifie cartridges after firing .—  

Fired Q.F. and 1-inch aiming rifle cartridges must always be cleaned 
immediately after firing. If the cartridges have been fired with 
cordite or ballistite they must be soaked for 15 hours in clean fresh 
water containing J  oz. of soda to the gallon, and afterwards well 
scrubbed until clean ; they must then be rinsed in clean water and 
wiped perfectly dry. A longer soaking or the use of warm water will 
facilitate the cleaning and may be necessary in very cold weather. 
Soda m ay be used with cartridges which have been fired with powder, 
but its use is not essential in this case. After cleaning, cartridges 
must be mopped inside and outside with mineral jelly, or (in Nava] 
Service) mineral grease, and repacked in the boxes in which they 
were supplied and returned to  the Army or Naval Ordnance Depart
ment as soon as possible, the clips being replaced on the cartridges 
which have them. Fired cartridges are not on any account to be 
repacked in boxes containing unfired cartridges.

SECTION B .— F IX E D  AMMUNITION.

Cartridge , Q .F., 1-Pr , Common Sh ell , Mark  III  ! C | .

Cartridge, Q .F., I-pr, Common Shell, Mark III  consists of a brass 
case with cap, igniter, charge, and fuzed projectile. The cartridge 
case is made of solid drawn brass with a projecting rim a t the base, 
and is lacquered with transparent lacquer inside only.

The cap is made of copper, filled with 1 '2  grains of special cap 
composition (containing no fulminate of mercury), pressed in, var
nished, and covered with a tinfoil disc. The cap is contained in a 
brasB cap chamber, having a raised anvil and three fire-holes, and is 
secured in position by the metal of the cap chamber being spun over it.

The cap chamber with cap is pressed into a  bole in the centre of 
the base of the case.

The igniter, which is shellaced to the bottom of the case, is made 
of cambric and contains 5 drams of R .F .G .2 powder.

The charge consists of 520 grains of cordite M.D., size placed 
loose in the case.

The shell is made of cast iron, and is fitted for a nose fuze. I t  
has a cannelure near the base by which it is secured in the case, and 
above it a  copper driving band is pressed into a  groove.

There is also a narrow copper steadying band pressed into a groove 
near the shoulder.
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The shell is lacquered inside and contains a bursting charge of 
about 270 grains of F.G . powder. The weight of the shell is 1 lb. I t  
is pressed into the mouth of the case and secured by the metal of 
the case being indented into the cannelure.

The fuze used with this ammunition is described and illustrated 
on page 280.

The Mark I I  cartridge is similart but has a charge of 1 oz. 3£ drams 
of cordite, size 3|.

The Mark I  cartridge differed from the above in having an igniter 
of nitrated canvas ; a felt wad was used on top of the cordite charge.

Cartridge, Q.F. 1-pr . Da y  T racer P r o jec t ile , Mark  I I  \ 0  | .
The Cartridge, Q.F. 1-pr. with Day Tracer projectile is identical 

with Cartridge, Q.F. 1-pr. common shell, Mark I II , described above, 
differing only in the projectile, which consists of common shell filled 
with D ay Tracer liquid and plugged with the body of an old 1-pr, 
nose fuze, or a Ping, Fuze-hole, Q.F, 1-pr.

A hole in the base of the shell is bored as shown in the plate, for 
the “ Ping, D ay Tracer, Vent No. 2, Mark I .”

The Mark I  cartridge has a charge of 1 oz. 3 J  drams of cordite, 
size 3f.

Packing of 1-pr. Q .F. Ammunition.
The cartridges are packed in a box, which holds 50 rounds, for 

Land Service, For Naval Service 66 rounds in “ B ox, Cartridge, Q .F., 
12-pr. of 8 cw t.”

Q.F. 6 and 3-pr . Ammunition.
The following projectiles are used for making up ammunition for 

6- and 3-pr. Q.F. guns :—
A Steel shell, filled and fuzed. t
A Steel Practice shell, filled with salt and plugged.
A Steel Practice shot.
The 3-pr. also fires a common lyddite shell

Q.F, 6- and 3-pr. Cartridge Cases.
The earlier marks of cartridge cases for Q.F. 6- and 3-pr. were pre

pared to take a percussion cap. A certain number of these cases, 
fitted with caps, are still being issued to service, but a  large number 
of them have been altered by having a hole bored through the base 
and threaded to take a  percussion primer (No. 2, Marks I or III). 
All new cartridge cases will be manufactured with a thicker base 
and will be fitted with a  larger pattern of percussion primer than  
the converted cases (i . e No. 2, Marks I I  or IV).

L atest  Marks of Service Cartridges for  Q .F. 6-pr , (St e e l  Sh e l l ). 
Cartridge, Q .F. 6-pr . Cordite M.D., St e e l  Sh el l , Mark X IV  ] N J .

The Cartridge, Q.F, 6-pr. cordite M.D. steel shell, Mark X IV , 
consists of a brass case, percussion cap, charge of M.D. cordite, Mark V II  
igniter and fuzed shell.
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The case.

The case, Mark III , is made of solid drawn brass ; a t the base a 
projecting rim is formed to prevent the cartridge case being pushed 
too far into the chamber, and also to adm it of easy extraction ; a 
hole is bored through the centre of the base, enlarged a t the lower 
end to take a cap chamber with cap. The case is lacquered inside 
and out with transparent lacquer.

Percussion cap.
The cap is contained in a cap cham ber; the latter is made of brass 

with a raised anvil pierced with three fire-holes. The cap is made 
of copper, and contains I '2  grains of cap composition, pressed in 
and varnished and covered with a tinfoil disc ; it is secured in the cap 
chamber by the metal of the latter being burred over it. The first 
cap used in making up 6- and 3-pr. ammunition (Mark I) was found 
to be rather thick, and not sensitive enough to the blow from the 
striker. I t  was superseded by a thinner cap (Mark II), and all cart
ridge cases fitted with these new caps are distinguished by being

stamped on the base with the numeral one in a circle, thus—

The charge.
The charge, Mark IV, consists of a bundle of M.D. cordite, size 4£, 

8 ozs. 1I£  drs., cut about 9 '5  inches long, tied together with silk 
sewing. Two fins, each containing 1 dram of coidite cut 2 '5  inches 
long, tied loosely in the middle, pass through the charge {a t right 
angles to each other) to keep it central in the case.

The igniter.
The igniter (Mark V II) consists of 4 drams of R.F.G.^ powder con

tained between two discs of shalloon ; it is secured to the base of the 
charge by silk sewing as shown in the drawing.

Steel shell.
The shell, Mark V, is made of forged steel, pointed, the head being 

struck with a radius of nearly three calibres. Near the base a cannelure 
is formed round the shell for the purpose of securing it to the case, 
and below this the diameter is slightly reduced to facilitate insertion 
into the mouth of the case, The shell is rotated by a broad Vavasseur 
band ; it is oil hardened and the interior is velvrilled and filled with 
4 ozs. of Q.F. shell F.G . pow der; the hole in the base is threaded 
with a left-hand screw thread to take the Hotchkiss base percussion 
fuze (see page 298). The body of the shell below the driving band 
is varnished and the shell is pressed into the mouth of the case until 
the edge of the case bears against the driving band ; it is then secured 
by three indents, which force the brass case into the cannelure round 
the base of the shell.

Protecting clip, (See Fig. 136.)
The percussion caps and primers in 6- and 3-pr. cartridges are pro

tected by a “ Clip, cartridgei Q .F "  Those of the present pattern
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(Mark III ) are of braes, with three arms and a central dome. The 
arina a t the end are bent and clip on to the projecting base of the  
cartrid g e; the dome protects the cap from an accidental blow. 
Marks I and II  clips are obsolete.

Fig. 136.

CLIP, CARTRIDGE, Q X . G-PR., MARK I I I  j C | .

Scale Y-

Cartridge, Q.F. 6 -P r ., Cordite M.D,, St e e l  Sh el l ,
Mark X I I I  ] C | .

The Cartridge, Q .F. G-pr., Cordite M .D ., Steel Shell, M ark X I I I  
consists of a Mark IV case fitted with a No. 2, Mark IV percussion 
primer, charge of M.D. cordite, and a fuzed shell.

The Mark IV case differs from the Mark I II  in having a thicker 
boss in the base of the case through the centre of which a hole is bored 
and screw threaded to receive a Printer, percussion, No. 2, M ark I V .  
(See Plate L X X X I .)

The charge.
The eharge (Mark III) consists of a bundle of M.D. cordite, 8 ozs. 

11£ drs., size 4 J , cut to the required length and tied with silk sewing 
in three places. The sticks of cordite in the centre of the charge 
are cut shorter than the outer layers so as to fit over the projecting 
boss in the base of the case. No igniter is used, and the charge is 
made up without the cordite fins, as the magazine cyfinder on the 
end of the primer acts as an igniter to the charge, and, fitting into 
the base of the eharge, retains it in position in the case.

Cartridge, Q.F. 6 -P r ., Cordite M.D,, St e e l  Sh el l ,
Mark X I I  | C ! .

The Cartridge, Q .F , 6-;pr,, Cordite M .D ., Steel Shell, M ark X I I , 
consists of a Mark I II*  case fitted with a No. 2, Mark III  percussion 
primer, a Mark II  charge of M.D, cordite and a fuzed shell.
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The cartridge cases used in making up this Mark of 6-pr. ammuni
tion were originally intended to take percussion caps ; they have 
been converted to take the small type of Percussion primer, No. 2, 
"lark  III . (See Plate L X X V IIL )

The charge differs from th at described for the Mark X I I I  cartridge 
in the sticks of cordite being all cnt to the same length.

Cartridge, Q .F. 6-pr ., Cordite, St e e l  Sh e l l , Mark X I  j L  | .

Cartridge, Q .F. 6-p r ., Cordite M.D., St e e l  Sh e l l , Mark X  [ N j .

Cartridge, Q.F. 6-pr ., Cordite, St e e l  Sh el l , Mark  I X  | C | .

In  making up the above Marks of Q .F, 6-pr. cartridges the following 
may be used

(a) M ark I I I  case with M ark II cap .
(6j Mark I I I *  case with No. 2, Mark I  primer.
(c) Mark IV  case with No. 2, Mark II  primer.

M a r k  X I  C a r t r i d g e .

The Cartridge, Q .F. 6-pr., Cordite, Steel SheU, M ark X I  \ L  | , 
consists of a  brass case with a  cap or percussion primer, igniter, a 
charge of Mark I cordite, a paper cylinder and a fuzed shell.

The charge.

The charge consists of 7 f  ozs. of Mark I cordite, size 5. The sticks 
of cordite, about 12 inches in length, are folded double and tied 
together by shalloon braid in two places.

The igniter.

The igniter (Mark VI) consists of two outer and an inner disc of 
shalloon stitched together around the edge, containing 4  drams of
S.F.G .2 powder. Four '35-inch shalloon braids are sewn radially 
to the igniter for securing it to the charge, two of the braids being 
passed through the charge a t right angles to each other and tied to 
the braids on the opposite side.

Paper cylindert 5* 15-inch, M ark I .

The Mark I cylinder is made of brown paper, pierced with holes ; 
to the rear end of the cylinder are attached two perforated millboard 
discs. A strip of glazed board passes transversely through the paper 
cylinder above the millboard discs, and is secured by a copper tack  
a t each end. A glazed-board disc is then riveted to the base of the 
cylinder by three copper tacks.

No te .— The earlier patterns of paper cylinders used in making up 
the above cartridges had the millboard discs secured with glue and 
copper wire. They were known as “ Cartridge, Q.F. 6-pr., Cordite, 
Cylinder, Paper, Mark I V  p  instead of being designated according to 
the length of the cylinder.
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(Plate L X X X I I .)
The Cartridge, Q.F. 6-pr., Cordite M .D ., Steel Shell, M ark X  \ N  \ , 

consists of a case with cap or primer, igniter, a charge of M.D. cordite 
and a fuzed shell.

The charge.
The charge, Mark I, consists of a bundle of M.D. cordite, 8 ozs. 

11J  drams, size 4£, tied with shalloon braid in three places.

The igniter.
The igniter, Mark V, consisting of 4 drams of R .F .G .3 powder con

tained between two discs of shalloon, to which two shalloon braids 
are sewn, is secured to the base of the charge by one of the braids 
being passed over the middle tie, through the centre of the charge, 
and tied on the opposite side to the other braid. No paper cylinder 
is used.

. M a r k  I X  C a r t r i d g e .

M a r k : X  C a r t r i d g e .

The Cartridge, Q.F. Q-pr., Cordite, Steel Shell, M ark I X  \ C  J , 
is made up in the same way as the Mark X I  cartridge (see Plate  
L X X X I I ) ,  differing from it only in the igniter, which is an earlier 
pattern (Mark IV  instead of Mark V I),

M ark I V  Igniter.
The Mark IV igniter contains drams of waterproofed guncotton 

yarn, and has only one disc of shalloon on the underside, next the 
cap or primer, instead of two, as in the Mark VI.

N ote .— A  few Mark IV igniters have been issued filled with S .F .G .3 
powder in lieu of the drams of guncotton yarn. Cartridges so 
fitted can be distinguished by ff S .F .G .3 ” stencilled on the base and

(^p/) stencilled on the package.

In future filling, Mark IV  igniters will be filled with 4 drams of 
R .F .G .3 powder.

M a r k  V I I I  C a r t r i d g e .

The Cartridge, Q .F . 6-pr., Cordite, Steel Shell, M ark V I I I  | C  | , 
differs from the Mark I X  as follows

None of the cartridges are fitted with a percussion primer ; 
they all have a cap chamber with cap pressed into a recess in 
the base. The cordite charge is tied with silk sewing in three 
places, instead of having two ties of shalloon braid ; the igniter 
is secured to the bend of the cordite charge by silk sewing, and 
a {Mark III )  shorter paper cylinder is used.

For particulars of earlier marks, see Table 34.

Q.F. 6 -P r . P r a c t i c e  C a r t r i d g e s .

The practice cartridges for the Q.F. 6-pr. are made up in a similar 
manner to the various Service cartridges already described, differing
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from them in the projectiles, whieh are either steel shell filled with 
salt and plugged, or a practice shot. The plugs used with th e  practice 
shell are "  Plugs, Base Shell, N o . 3 ,” or an old Hotchkiss fuze body.

These plugs and fuze bodies are stamped on the base with the 
letter "  P ,” to prevent fuzed shell on recovery being taken for plugged 
shell.

Practice shell or shot have a yellow band around the centre and 
the shell have stencilled on them in white paint the word “ Salt.”

The following Q.F. 6-pr. Practice Cartridges, with the exception 
of the projectiles used, correspond to  the following Marks of Service 
cartridges :—

PRACTICE.
Cartridges, Q.F. 6-Pr., Cordite 

MJD., P ractice,
Mark XV  (with practice shot) 

„ IX  (with plugged shell) 
„ X IV  (with practice shot)
,, X II  (with plugged shell) 
,, X III  (with practice shot) 
,, X I (with plugged shell) 
„ V III (with plugged shell)

Cartridges, Q.F. 6-Pr., Cordite, 
P ractice.

Mark X  (with plugged shell) 
„ VII (with plugged shell)

SERVICE.
Cartridges, Q.F. 6-Pr., Cordite 

M.D., Steel. Shell.

" ■ }  = Mark XIV .

■■■ }  =  Mark X III.

^ Mark X II.
= Mark X.

Cartridges, Q.F. 6-Pr., Cordite, 
Steel Shell.

. ... - M a r k  XI.
, ,,, = Mark IX .

Q .F. 6 - p r . S u b - c a l i b r e  C a r t r i d g e s ,

In order to  ensure th at only ammunition having annealed shell 
or shot is used in sub-ealibre guns, the nomenclature shown below 
has been approved for 6-pr. ammunition so fitted.

“ Cartridge, Q.F. Sub-calibre 6-pr. Cordite

The following Q .F. 6-pr. sub-calibre cartridges, with the exception 
of the projectiles used, correspond with the following Marks of Service 
cartridges :■—■

S u b ‘ C a l i b r e . S e r v i c e .

Cartridge, Q.F. Sub-calibre. Cartridge, Q.F. 6-Pr.
6-Pr., Cordite, Mark I (with plugged shell) ... Cordite, Steel Shell, Mark IX*  
6-Pr., Cordite, M.X>., Mark II  (withplugged /C ordite, M.D., Steel Shelh

shell) ....................................................... . ... ( Mark X IV ,
6-Pr., Cordite, M.D., Mark LEI (with plugged /  Cordite, M.D., Steel Shell, 

shell) ... ... ... ... ... ... \  Mark X II.
6 Pr., Cordite, M.D., Mark IV (with plugged J  Cordite, M.D., Steel Shell, 

shell) .. .  ................. ... ... ... I M arkX H I.

Packing of 6-pr. Ammunition.
The above 6-pr. Q.F. Service and practice cartridges are packed 

11 in a  box, which is painted stone colour; the lids of boxes con
taining practice cartridges are painted yellow.

F ot particulars of these boxes, see page 486. ■
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(For H.M.S. Swiftsure and Triumph.)
Cartridge, Q.F. 6 - p r . ,  S t e e l  S h e l l , H.M.S. S w i f t s u r e ,

M a r k  II | N  J .

C a r t r i d g e , Q.F. 6 - p r ., S t e e l  S h e l l , H . M . S .  T r i u m p h ,

M a r k  IT | N | .
The above 6-pr. cartridges have a special brass case, and a charge 

of 1 lb. 2 t\  oz. of cordite M.D., size 8, made up in a similar way to 
the charge for the Q.F. G-pr., Mark X  Service cartridge (Plate L X X X II ) ,  
but a perforated paper cylinder, with a felt wad and glazed board 
disc attached, is used to fill up the space between the charge and the 
base of the shell. The cartridge issued to H.M.S. Swiftsure is fitted 
with a special shell, slightly shorter than the service steel’'shell. 
Mark V (§12251). This shell has a special type of driving hand.

The cartridge issued to H.M.S. Triumph is fitted with the ordinary 
6-pr. steel shell, Mark Y.

The Mark I cartridge had a different pattern of paper cylinder 
on top of the cordite charge.

Practice. Cartridges, Q.F. 6-pr.
H .M .S . Swiftsure and Triumph.

The charge consists of 14 oz. cordite M.D., size 8, made up in 
the same way as the service charge, but a longer paper cylinder is 
used.

The cartridges for H.M.S. Swiftsure have a solid shot with a 
truncated head, and a special type of driving band.

The cartridges issued to H.M.S. Triumph are fitted with any Mark 
of 6-pr. steel shell, filled with salt, and plugged.

Packing.
Q.F, 6-pr. cartridges for H.M.S. Swiftsure and Triumph are 

packed in “ Box, ammunition, 6-pr., special { N | ” holding 9 rounds. 
(See page 486.)

Special Q .F ,  6-rr. Cartridges {Naval Service).

Q.F. 3-p r . Ammunition.
Ca rtrid g e , Q.F. 3-f r ., Cord ite  M.D., St e e l  Sh ell ,

M a r k  X I  | C  | .

The Cartridge, Q.F. 3-pr., Cordite M .D ., Steel Shell, Mark X I  j C  j , 
consists of a brass case, percussion primer, M.D. cordite charge, and 
a fuzed shell.

The Case and Primer.
In making up this Mark of cartridge, the following cases may be 

used :—
(a) A Mark II*  case fitted with a No. 2, Mark III  primer.
(fc) A Mark III  case fitted with a No. 2, Mark IV primer.

The Mark II 3-pr. cartridge cases were intended to take a percussion 
cap * when converted to take the primer mentioned above, they 
are distinguished by having a star (*) added to their numeral.

(B 11123) 2 c
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The charge.
The charge (Mark II) consists of a cylindrical bundle of 7 oza. 

i  iram s of Cordite M.D., Size i± , secured by seven ties of silk sewing, 
T-.th fins, to keep the charge central in the case. The fins are formed 
: t two small bundles of short lengths of cordite, which pass through 
rh-? cylindrical bundle rear each end so as to project a t right angles 

each other. No igniter is used ; the magazine cylinder on the 
z^rcussion primer projects into the base of the cordite charge and 
iuts as an igniter.

The shell.
The steel shell is similar in design to the 6-pr. steel shell; it has 

i  bursting charge of 2 ozs. of Q.F. shell F.G . powder.

Cartridges, Q.F. 3-P r., Cordite, St e e l  Sh el l , Mark X  | L  | . 

Cartridges, Q.F* 3-P il , Cordite M.D., St e e l  Sh el l , Mark I X  [ N | . 

Cartridges, Q.F. 3-P r ., Cordite, St e e l  Sh el l , Mark V III j C | .

In making np the above Marks of Q.F, 3-pr. cartridges the following 
n ay  bo used :—

(а) A Mark II  case with a Mark II  percussion cap.
(б) A Mark I I*  case with a No. 2, Mark I primer,
(e) A Mark III  case with a  No. 2, Mark II  primer.

The above cartridges are similar to, but a Mark behind the Q .F. 
6-pr. cartridges, thus :—

The “ Cartridge, Q.F, 3-pr., Cordite, Steel Shell, M ark X  ” 
is similar to the "  Cartridge, Q.F. 6-pr., Cordite, Steel Shell, 
M ark X I ,” and the “ Cartridge, Q.F. 3-pr., Cordite M .D ., Sted  
Shell, M ark I X  ”  is made up in the same way as the “ Cartridge, 
Q .F. 6-pr., Cordite M .D .} Steel Shell, M ark X ,“ and so on.

The Marks V III and X  3-pr. cartridges have a charge of 6 if ozs. 
Cordite, Mark I, Size 5 ; the Mark I X  has a charge of 7£ ozs. Cordite

M .D,, Size 4 }.
F o r particulars of earlier Marks, see Table 34.

Cartridge, Q.F. 3-P r ., L yd d ite  Sh el l .

The Cartridge, Q .F . 3-pr., Lyddite Shell, M ark III , N .T . \ N  \ , 
is made up in the same way as the Mark X I  3-pr. cartridge already 
described.

The Marks I I I  or V Lyddite shell, with No. 19a D.A. Im pact fuze, 
and External Night Tracer are used.

The Cartridge, Q.F. 3-pr. Lyddite Shell, M ark I I  \ N  \ , differs 
from the Mark III  cartridge in being fitted with either a Mark I I  or 
IV  shell, which arc lighter and not fitted with an External Night 
Tracer.

The Cartridge, Q.F. 3-pr. Lyddite Shell, M ark / [ V I  is fitted 
with a Mark I  shell, the fuze-hole bush of which has a parallel screw 
thread, and takes the No. 19 D.A. Im pact fuze.
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3-pr , L yddite Sh el l .
There are five Marks of 3-pr. Lyddite shell; Mark I has a parallel 

screw-thread in the fuze-hole bush, and takes the No. 10 L .A . Impact 
fuze or No, 4 plug, fuze-hole, special. ■

I t  takes a bursting charge of 4 -^  oz. of lyddite, and an exploder 
of T.N.T. in batiste bags in the nose as shown in Plate X X X Y I I I ,  
page 200.

The Marks I I  to Y  shell have a tapered thread in the fuze-hole 
bush and take the No, I9a D.A, Im pact fuze or No. 4 a plug, fuze-hole, 
special.

The bursting charge is 4t ^ oz. of lyddite ; the exploder of 3 drams 
of T.N.T. in a batiste or vulcanised cashmere bag is placed in a small 
asbestos cylinder fitting into a cavity in the lyddite.

The Marks III  and Y  shell are fitted with External Night Tracers.
(For particulars of shell, see Table 23, page 212.)

Q.F. 3-pr . P ractice Cartridges.
The practice cartridges for the Q.F. 3-pr. are made up in a similar 

m anner to the practice cartridges for the Q .F. 6-pr. ; they are fitted 
with a plugged shell or a practice shot.

The Marks X I I I  and X IV  practice cartridges have projectiles fitted 
with External Night Tracers.

The following Q.F. 3-pr. practice cartridges, with the exception 
of the projectiles, correspond to the following Marks of Q.F, 3-pr. 
Service cartridges :—

PRACTICE. SERVICE.
Cartridges, Q.F. 3-Pr., Cordite Cartridges, Q.F. 3-Pr., Cordite

M.Th, P ractice. M.D., Steel Shell,
M ark X IV , N.T, (with practice shot and tracer)")

,, X L II, N.T. (with plugged shell and tracer)
X1T (with practice shot.) ... ' | Mark X L

,, X I  (with plugged shell) 
„ V III  (with plugged shell)

C a r t r i d g e s , Q.F. 3-Pr,, C o r d i t e , 
P ractice.

M ark X V  (with practice shot)
,, X  (with plugged shell)
,, V II  (with plugged shell)

Mark TX.
Cartridges, Q .F, 3-Pr,, Cordite, 

Steel Shell.
Mark X . 
M ark VI

Q.F. 3 -p r . S u e - c a l i d rr  C a r t r id g e s .

The following Q.F. 3-pr. sub-calibre cartridges, with the excep
tion of the projectiles used, correspond with the following Marks of 
Service cartridges ;—■

S u b -C a l i b r e . S e r v i c e .

CarfnVQr.?, Q.F. Sub-calibre. Cartridges, Q.F. 3-Pr.
3-Pr. Cordite, Mark I  (plugged shell) . . .  Cordite, Steel Shell, Mk. VITT.
3-Pr. Cordite,M.D., MarkII (plugged shell) Cordite, M.D„ Strel Shell, Mk, TX.
3-Pr. Cordite, M. D., Mark III  (plugged shell) Cordite, M.D., Steel Shell, Mk. X I ,

Packing of Q .F . 3-pr. Ammunition.
Q.F. 3-pr. cartridges are packed 16 in a box, which is painted 

lead colour for Practice and Steel Shell Cartridges, and yellow for 
Lyddite Cartridges. Boxes containing Practice Ammunition have tbo 
lids only painted yellow. (See page 487.)

(b 11123) " . 2 c 2
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Service*

Cartridge, Q .F., 3-pr ., V ickers ', St e e l  Sh e l l , Mark IV | N | .

The above cartridge consists of a case, percussion primer, charge 
of M.D. cordite, papeT cylinder and a fuzed shell.

The Cme and Primer.

The brass cartridge case is a Mark II. I t  differs from the Mark 1 
in having a thicker boss, and the base being bored and screw-threaded 
to take a Prim er, Percussion, No. 2, Mark IV.

Charge and Paper Cylinder.

The charge (Mark III) consists of a cylindrical bundle of 13 ozs. 
6 drams Cordite M.D., size 8, tied with silk sewing in three places. 
The sticks of cordite in the centre of the charge are shorter than then _
outer layer of sticks, forming a tcccss at one end to suit the boss in 
the case. An igniter is not used ; the magazine cylinder of the per
cussion primer projecting into the base of the charge keeps it central.

In making up this cartridge, a short paper cylinder, 3 '7 5  inches 
long, is used to fill up the space between the top of the charge and 
the base of the shell.

Q .F . ,  3-pr . Vickers’ Cartridges. .

The Shell.
The shell is the same as that used with the 3-pr, Hotchkiss, and 

takes the Mark IV Hotchkiss fuze.

Cartridge, Q .F ,, 3-p r ., V ickers ', St e e l  Sh el l , Mark III  | N | .

The Mark III  cartridge differs from the Mark TV described above, 
in the charge, case and primer.

The Maik II  charge is used ; it differs from that in the Mark IV  
cartridge in the sticks of cordite being all cut to the same length.

The case is a Mark I, converted to Mark I* , by being altered to  
take a primer instead of a cap. The primer used is No. 2, Mark III .

Cartridge, Q .F., 3-pr ., Vickers5, St e e l  Sh ell , Mark II  j N | .

The Mark I I  cartridge differs from the .Mark III  in the charge 
(Mark I) being fitted with an igniter of 4 drams of powder. The 
primer used is No. 2, Mark II.

The Mark I cartridge had a percussion cap instead of a percussion 
primer, and the paper cylinder on top of the charge was ’4 inch longer.

Cartridge, Q .F., 3-pr ., V ickers5, L yddite Sh el l ,
’ Mark III  N.T. | N j .

The Cartridge, Q.W., 3-pr., Vickers', Lyddite Shell, M ark I I I  N .T .
| N  j consists of a Mark II  case fitted with a No. 2, Mark IV percus

sion pTimer, a Mark III  charge of M.D, cordite, paper cylinder and 
a fuzed Mark I I I  or Y  lyddite shell, No. 10a D.A, Impact fuze 
and an External Night Tracer.
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The cartridge is made up in the same way as the Mark IV  3-pr. 
Vickers’ cartridge with steel shell. The lyddite shell is the same 
as that used with the Mark III  3-pr. Hotchkiss cartridge and takes 
the same fuze.

Cartridge, Q .F . 3-fr ., Vickers’, L yd d ite  S h e l l , Mark I I  | N  | .

The Mark II  carSridge differs from the Mark I I I  in the shell 
{Mark II), which is lighter and is not fitted with an External Night 
Tracer.

The Mark I cartridge is fitted with a Mark I shell, which differs 
from the Mark II  shell in the fuze-hole bush, which has a parallel screw 
thread instead of being tapered ; it takes the No, 19 D.A. Im pact 
fuze.

Q.F. 3-pr ., Vickers’, P ractice Cartridges.

There are two practice charges for use with the Q.F. 3-pr., Vickers', 
viz., a “ Full ” and a ,f Reduced.”

The ,f Reduced charge ” is for use with 3-pr. guns mounted on 
top of turrets or barbette mountings.

To distinguish readily between the full and reduced practice charges, 
the word “ Full ” or “ Reduced ” is stencilled in red on the base 
of_the respective cartridges.

Cartridges, Q.F. 3-pr ., Vickers ', P ractice, F ull Charge.

[ . The practice cartridges for the Q.F. 3-pr., Vickers’, are made up 
m the same way as the Service cartridges already described, but are 
fitted, with a plugged shell or a practice shot.

The following full charge practice cartridges, with the exception 
of the projectiles, correspond to the following Marks of Q.F. 3-pr.t 
Vickers', Service cartridges :—

Cartridges, Q.F.
P r a c t i c e  ( F u l l  C h a h g e ).

Mark V II (with practice shot.)
„ V (with plugged shell)
„ V I (with practice shot)
„ IV (with plugged shell)
„ H I (with plugged shell)
„ T1 (with practice shot)
„ I (with plugged shell)

3-pr ., Vickers’.
S t e e l  S h e l l .

Mark IV.

Mark H I. 
Mark II. 
Mark r.

Cartridge, Q .F . 3-p r ., Vickers ', P ractice, R educed Charge
Ma r k  VI J N | .

The following are used in making up this cartridge
A Mark I empty case with a Mark II  percussion cap.
A Mark IV charge with igniter.
A Mark I 3-pr. practice shot.
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The charge is similar to the Mark II  charge, with the following 
differences :—

(i) Ail ties are of silk sewing.
(ii) A cambric bag with shalloon igniter is used to enclose the

short sticks of cordite at the base of the charge.
{iii} A practice shot (§ 153S4 L , of C.) is used.

C a r t r id g e , Q.F. 3-p r ., V ic k e r s 1, P r a c t ic e , R e d u c e d  Ch a r g e ,
M a r k  V  1 N  | .

The Mark V cartridge differs from the Mark VI described above 
in being fitted with a plugged shell instead of a practice shot.

C a r t r id g e , Q.F. 3-p r ., V ic k e r s ’, P r a c t ic e , R e d u c e d  C h a r g e ,
M a r k  IV [ N i .

The charge, Mark I II , for the above cartridge consists of 6 ozs. 
14 drams of Cordite M.D., size 4 J , made up into a cylindrical bundle, 
secured by seven ties of silk sewing. The charge is made up with 
fins to keep it central in the cartridge case ; these are formed by  
two small bundles of cordite, which pass at right angles to  each other 
through the central bundle, near each end. No igniter is used. The  
following may be used in making up this Mark of cartridge :—

Mark I*  case with No. 2, Mark I I I  primer.
Mark I I  case with No. 2, Mark IV primer.

The cartridge is fitted with a practice shot.

Ca r t r id g e , Q.F. 3-p r ., V ic k e r s ’, P r a c t ic e , R e d u c e d  Ch a r g e ,
M a r k  III  | N f .

The Mark I I I  cartridge differs from the Mark IV  in being fitted 
with a plugged shell instead of a practice shot.

Ca r t r id g e , Q.F, 3-p r ., V ic k e r s ’, P r a c t ic e , R e d u c e d  Ch a r g e ,
M a r k  I I  ] N | .

The following may be used in making up the Mark I I  cartridge :—
(a) Mark I case with Mark I I  cap.
(b) Mark I *  case with No. 2 Mark, I primer.
(c) Mark II  case with No. 2 Mark, II  primer.

The charge is made up in a different manner to the Marks I II  and 
IV  reduced practice cartridges described above. I t  consists of a 
bundle of M.D. cordite about 114 inches in length tied with silk sewing 
near the lower en d ; around the lower end of the charge are placed 
several layers of cordite about 2^ inches in length, also tied with silk 
sewing. The upper part of the charge is tied in three places with
shalloon braid, I 1 he lower portion of the charge is enclosed in a
shalloon bag carrying an igniter of 4 drama of R .F .G .2 powder.
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The M ark I cartrid ge differs from  th e  M ark I I  in th e  charge, th e  
whole of w hich w as enclosed in shalloon.

Packing of 3-pr., Vickers' Cartridges.

Q.F. 3-pr., Vickers’ cartridges are packed 16 in “ Box, Ammuni
tion, Q.F. 3-pr., Vickers’ ”  {see page 486).

Q.F. 13 and 18-pr . Ammunition.
Cartridge, Q .F . 13-pr ., Shrapnel Sh el l , Mark I I  [ L  [ .

[Plate L X X X I I I .)
Cartridge, Q .F. 13-pr.t Shrapnel Shell, M ark I I  L  \ Fuzed , 

consists of a brass case, percussion primer, charge of M.D. cordite, 
shrapnel shell, and No. 80, T. and P. fuze, with fuze cover.

The case,— The case is made of solid drawn brass, the head, 
stamped into shape, and formed with a projecting rim to prevent it 
being pushed too far into the chamber and to admit of extraction.. 
A hole through the centre of the base is screw-threaded to take thff- 
primer, the ease is sand blasted inside and out, and coated externally 
with a dull black lacquer so as not to glitter in the sun and so reveal 
the position of the gun.

The primer.— The percussion primer used is No. 1. For details 
of Marks I* , and II  primers, see page 379.

The charge.— The charge consists of a bundle of cordite M.D., 
size 8, lib. 4 1 5 oz. tied in three places with shalloon braid. The sticks 
in the centre of the charge are slightly shorter than the outer layeT, 
thus forming a recess a t one end to fit over the projecting part of the 
primer.

The shrapnel shell.^ T h e  shrapnel shell (Mark III) is made of F.S.. 
Its  length is about 2 "6 calibres ; the walls near the base are thickened, 
forming a shoulder on which Tests a steel disc ; below the disc is 
placed a tin cup for the bursting charge, A hole is bored through 
the centre of this disc, and screwed into it is the lower end of a brass 
central tube, which passes through the disc and projects into the 
mouth of the tin cup. The shell contains about 236 mixed metal 
bullets (7 parts lead, 1 part of antimony) 41 to the lb., the spaces 
between the bullets being filled up with resin. The front end of the 
shell is closed by a flanged gunmetal bush, or “ fuze socket,” screwed 
in. The fuze socket is screw-threaded in the interior to  the 2 -inch 
gauge to take the T. and P ., No. 80 fuze, a hole being bored through 
the bottom of the socket for the top of the central tube, To prevent 
the resin working up into the fuze socket the top of the central tube 
is soldered to the latter.

The shell is*rotated by means of a copper ti.l pressed into an 
undercut groove with waved ribs near the base. The driving band 
is of the special narrow type (No. 14, Plate X V I.) ; it is slightly 
enlarged near the lower edge to form a bearing for the mouth of the  
case, below which a groove is formed for the front of the case to he 
coned into all the way round.

The bursting charge is 1^ oz. of F.Gr. powder, which fills the tin 
cup, and the central tube ls filled with six perforated powder pellets ;
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the bottom ends of the two lower powder pellets are covered with 
discs of muslin, and a disc of shalloon shellaced in the bottom of the 
fuze-hole socket prevents the pellets and F.G, powder working up 
into the fuze hole. The shell is painted lead colour.

The fuze .— The fuze used with the shrapnel shell is the T. and P .t 
No. 80. For particulars of this fuze and fuze cover, see page 322.

Safely clip.—'The clip is made of brass, cross-shaped so as to form 
four arms, the ends of which are turned in to form clips to engage 
with the rim of the cartridge case. One arm is painted red, and is 
slightly longer than the others, the clip portion being differently 
shaped, so as to spring over the rim of the cartridge. The other three 
arms are sand blasted and black lacquered. I t  has a canvas loop for 
with drawing the cartridges from the baskets in the ammunition 
boxes of the limbers and ivagons.

The clip protects the cap of the percussion primer.

M arking.— The following information will be found stamped and 
stencilled on the base of the cartridge.

Stamped on the base of the case :—

N ature of cartridge.

H n.rk of cartridge case.

in itia ls  of m anufacturer of case.

L ife  of case (see p. 3ft3).

A nnealed once, aud batch  le tter and 
num ber of annealing.

Liate of manufacture.

Stencilled in red on the base of the case :—
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Stamped on the body of the shell :■—

N ature of shell.

M ark of ah ell.

Forged steel.

Made in Hnyal Laboratory.

Dale of completion of manufacture.

Stencilled in red on the body of the shelli—

D enoting th e  shell is fuzed. 

M onogram of fuzing station  and date.

M onogram and date of filling station.

The total weight of the round for the 13-pr. Q.F. is 16 lb. 7 oz .7 
the weight of the filled and fuzed shell being 32 J  lb.

M ark  I 13-PR. Cartrid g e .
Cartridge, Q.F. 13-pr., shrapnel shell, M ark I  1 L  j fuzed, differs 

from the Mark I I  in having a charge consisting of a  bundle of cordite 
M.D., oz.j size 2^, surrounded by 1 lb. ly^  oz., size 8, cordite M.D.
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Cartridge, Q.F. 13-pr . Shrapnel, Mark III  | S.I. 1

The Mark I I I  cartridge for the Q.F. 13-pr. differs from the Mark I I  
in the charge, which consists of 1 lb. 1 oz. 13 dr. of Cordite, Mark I> 
Bize 7|, instead of a charge of Cordite M.D.

This cartridge is Special for India.

E a rlier  Marks of Q.F. I3-pr . Shrapnel Sh e l l .

M ark 11 Shell.

The Mark II  shell differs from the Mark III  in having a different 
type of driving band (No. 13), and a cannelure is formed round the  
Bhell near the base into which the cartridge case is indented by four 
indents I J  inches in length,

M ark 1 SkeU.

The Mark I shrapnel shell for 13-pr. Q.F. differs from the Mark II  
already described, in the head being struck with a radius of 1£, instead 
of two diameters ; the walls a t the base are weaker, and the tin cup 
and steel disc are slightly different in shape.

The Mark I shell is painted black, the Marks IT and I II  lead colour, 
in order to  make them easily distinguishable from each other, as the 
Marks I I  and I I I  shell will range further than the Mark I.

E arlier  M arks of F uze Covers,

The fuze cover used with shell fitted with Marks I  to I I I , No. 8 0  
T, and F , fuzes is made of brass, in two parts with a leather washer ; 
t he top portion consists of a dome-shaped cap which fits over the fuze ; 
the lower portion consists of a  screwed ring and a base ring held 
together by a tin band soldered on.

The fuze and fuze cover are fitted to the shell as follows :—
The dermatine washer is placed on the fuze socket ; on it is placed 

the lower portion of the fuze cover, the base ring resting on the 
dermatine washer, with its rim fitting in the groove in the fuze 
sock et; the fuze itself is then screwed into the shell. The fuze body 
bears against the base ring, compressing the dermatine washer so as 
to make a  damp-proof joint. The fuze is then kept from unscrewing 
by a set screw, which passes through the fuze socket and enters a 
recess drilled in the threaded part of the fuze body ; the threads 
of the cap are then coated with Pettm an’s cement and the cap screwed 
tightly on to the screwed ring.

Immediately before loading the tin band is torn  off ; the cap and 
the screwed ring thus become detached, and the shell is ready for 
loading.

Packing.

Q.F. 13-pr. cartridges are packed in Box, Ammunition, Q.F, 13-pr.? 
Marks I  to III , containing four complete rounds.

(For description of box, see page 488,}
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Cartridge, Q.F. 18-pr ., Shrapnel Sh el l , Mark I.
The cartridge, Q .F. 18-pr., shrapnel shell, Mark I, is made up in 

the same way as that already described foT the Q.F. 13-pr., Mark I I ,  
ditiering only in weight and dimensions.

The charge.—-The charge consists of 1 lb. oz, of cordite, M.D., 
size 8, _

The shrapnel shell.— The Marks I I  and I I I  shrapnel shells contain 
about 375 mixed metal bullets (41 to the lb.), and the central tube 
contains 8 instead of 6 perforated powder pellets.

The Marks II  and I I I  shells are painted lead colour, and when 
filled weigh 18| lb. The total weight of the complete round is 
22 lb. oz.

The Mark I I I  shell has no cannelure round the b ase; the month 
of the case is coned into the groove in the rear portion of the driving 
band, ^

The Maik II  shell differs from the above in having a cannelure 
round the base into which the cartridge ease is indented. I t  has a 
different type of driving band.

The Mark I shell is similar to the Mark I, Q.F. 13-pr. shrapnel 
shell, differing only in dimensions (see Table 34).

Ca r t r id g e , Q.F. 18-fr . S h r a p n e l , M a r k  II  [ S.I. j .
The above cartridge is Special for use in India ; it differs from the  

Mark I cartridge in having a charge of 1 lb. 4 oz. Cordite, Mark I ,  
size 7|, instead of a charge of Cordite M.D,

Packing.
Cartridges for the Q.F. 18-pr. are packed in a similar way to the 

Q.F. I3-pr. cartridges, in “ Box, Ammunition, Q.F. 18-pr., Mark I ,”  
containing 4  rounds.

Cartridge, Q .F. 13-pr ., Star Sh e l l ,
The Cartridge, Q .F. 13-pr., Star Shell, M ark I  | L  \ consists of a  

brass case and primer, charge, paper cylinder and filled shell.
The same cartridge case and primer are used as with the shrapnel 

shell. The charge consists of 6 oz. 10 dr. of M,D. cordite, size 4£, 
tied in two places with shalloon braid. The central sticks of cordite 
are shorter a t the lower end to fit over the primer, and the charge 
is kept in position by a perforated paper cylinder to the underside 
o f  which is attached a glazed board disc.

The shell, Mark I I , is made of steel recessed in the base to receive a 
bursting charge of 3 J  dr. of E ..F .G .2 powder contained in a shalloon 
bag primed with quick match, A metal central tube perforated with 
12 holes ia screwed into a wrought iron disc resting over the bursting 
charge.

The interior of the shell is velvrilled and lined with brown p ap er; 
tt contains 10 stars in two tiers of 5 ; a perforated iron disc covered 
with a felt washer separates the tiers. The iron disc is supported 
by wood rvedges placed between the stars, and is prevented from  
turning by means of two projections or feathers fitting into two feather- 
wavs cut down the inside of the shell.
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The head is lined with wood, and is attached to the body by 4 
brass screws and 4 steel twisting pins. A felt ŵ ad is placed between 
the wood block and the top tier of stars. A gunmetal fuze hole bush 
is fitted to the head, threaded internally to the G-.S. gauge to take 
the No. 25 time fuze. The shell is painted black, and is secured to  
the ease iu a similar manner to the shrapnel shell. Stencilled round 
the head is a red ring denoting “ filled,” and on the body a white 
disc with a red star denoting a star shell.

The Mark I  Star shell differs from the Mark I I  in having a cannelure 
near the baseband is fitted with a different type of driving band.

The wreight of the shell is 7 lb. 5 oz. .
Total weight of cartridge, 11 lb. 0 /^  oz.

Cartridge, Q.F. 18-pel, Star Sh ell .

Cartridge, Q .F. lS-pr., Star Shell, M ark I  \ L \ .— This cartridge 
differs from the Cartridge, Q.F. I3-pr., star shell, in dimensions and 
weight (see Plate L X X X IV .)  The Mark I shell has a cannelure near the 
base, and is secured by indenting ; the Mark I I  shell has no cannelure, 
and is secured by coning the mouth of the case into a groove in the 
driving band. The charge is 8 oz. of cordite M.D., size 4£. The shell 
weighs 10 lb. 3J oz. Total weight of cartridge is 14 lb. 2 J  oz.

Q.F, 3-inch Ammunition.

The following projectiles are used in making up ammunition for 
the Q.F. 3-inch gun, viz, :—

Shrapnel, with Day and Night Tracer | C | .
„ „ Day Tracer only | N ! .

High explosive, with Day and Night Tracer | C | .
,, ,, ,, Day Tracer only [ N j .

The above-mentioned cartridges are made up in the same manner.
The H .E . shell when fuzed takes the Fuze, percussion, D.A., 

No. 44 ; when plugged, it takes the Plug, fuze-hole, Special, No. 1.
The shrapnel shell takes the Fuze, T. and P., No. 84 ; when plugged, 

the Plug, fuze-hole, 2 -inch, No. 2.

Cartridge, Q.F. 3-inch, Shrapnel Sh ell , w i t h  Day and Night 
' Tracer , Mark I , N.T. ! C [ .

{Plate L X X X V .)

The cartridge consists of a brass case, Primer Percussion No. 1, 
cordite M.D. charge, shrapnel shell with day and night tracers, and 
safety clip.

The case and primer.— The cartridge case is similar to the Q.F.
13-pr. ease, but longer, and the front end of the case is reduced in 
diameter forming a neck to grip the base of the shell. -

The same pattern of percussion primer is used. The safety clip 
is similar to that used writh the Q.F. 3-pr. ammunition, but is coated 
with black lacquer.



p i <t/i* z z o i :

C A R T R I D G E ,  Q . F .  3 INCH. S H R A P N E L  S H E L L ,  M A R K  I .

—  M e ta / F u ze -h o le  B ush . 
Shal/oon D isc .

M ixed M e ta l B u lle ts .  
C e n tra l Tube.

----------- R es in .
--------- S te e l  D isc.
-----------Tin Cup with R .F .G 2

Pow der B u r s te r

-----------Copper (Masher.

----------- T ra c e r  L iquid.
<:---------- Mouth o f  Case coned.

P lu g  D a y  T racer l/ent.

----------- E x te r n a !  N ight Tracer.

-------------- P a p e r  C y lin d e r

Charge o f  M.D. C o rd ite .

I -------- S h a lloon  Braid .

------- S i Ik Se wing.

Prim er, p e rcu ss io n , 
Q .F  C a rtr id g e s  N9I.

3 S C ? M aJ by A Son  s . l i  th .



4 1 3

The charge.— The charge consists of 2  lb. 7yV oz■ cordite M.D., 
size 11,

I t  is made up of an iimeT bundle of cordite secured by silk sewing, 
round which is placed the remainder of the charge, tied in two places 
with shalloon braid.

The lower ends of the outside sticks of cordite are divided into a 
number of bundles, and tied with silk sewing, so as to  form a firm 
enlarged base to the charge.

A small coned paper cylinder is inserted into the centre of the 
upper end of the charge, into which the external tracer on the base of 
the shell fits.

Shrapnel shell.— The shell is made of forged steel in two parts, 
screwed together. The lower portion is fitted with a copper driving 
band (Type No. 14) pressed into an undercut groove near the base.

I t  is bored out to form a cavity for the tracer liquid (turpentine 
and aniline dye) ; a small tapered hole to one side of the base, leading 
into the cavity, is fitted with a Plug, Day Tracer, Vent, No. 1.

The External Night Tracer (described on page 148) screws into a 
boss formed on the base of the shell. A steel set screw prevents it 
from unscrewing.

The bottom of the upper portion of the shell ia reduced in diameter 
and threaded to screw into the lower ; a copper ring fitting into a 
groove in the latter, on which the upper portion bears, is intended 
to make a liquid’ tight joint.

The two portions of the shell are prevented from unscrewing by 
a set screw.

The bursting charge is contained in a  tin cup, above which rests 
a steel disc.

The central tube is made of brass and screws into the centre of 
the steel disc.

The shell has no paper lining; it contains about 79 mixed metal 
bullets (41 to the lb.).

The space between the bullets is filled in with resin.
To the mouth of the shell is screwed a metal fuze-hole bush, which 

is bored out and threaded to the 2-inch gauge ; a hole is bored through 
the centre of the bush for the top of the central tube.

To prevent the resin working up into the fuze socket the top of 
the central tube is soldered to the bush.

The bursting charge is 1 J  oz.-F.GL powder ; the central tube is 
empty.

The shell is secured to the cartridge case by the mouth of the latter 
being coned into a groove in the driving band as shown in the plate.

The shell weighs 12^ lb.
Total weight of complete cartridge, 20  lb. 11-^  oz.

Cartridge, Q.F. 3-tnch, Shrapnel Sh ell , with  D ay T racer,
Mark II  [ N j .

The Mark II  cartridge differs from the Mark I in the shrapnel 
shell, which has no night tracer, and contains 83 mixed metal bullets 
(41 to the lb,).
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Cartridge, Q.F. 3-inch, H igh E xplosive Sh ell  with  T racer,
M a rk  I, N .T.

The above-mentioned cartridge is made tip in the same manner 
aa the cartridge fitted with a shrapnel shell, and is, therefore, not 
described in detail.

Sh el l , Q.E, H igh E xplo sive , w it h  Tracer , 3-inch, Mark II ,
N.T, | C | . ■

The shell is made of forged steel 3 calibres in length ; the head 
struck with a radius of 2 calibres. In the centre of the base is screwed 
■a Tracer socket with fixing screw for the Night Tracer.

The lower part of the body which forms the Day Tracer is filled 
with turpentine and aniline dye.

A small conical hole is bored through the base of the shell for 
the Plug, Day Tracer, Vent.

The front of the shell is threaded internally to take a “ gunmctal 
c o n t a i n e r a small groove being formed for a copper washer intended 
to seal the joint between the container and the body.

The front of the container is closed by a metal fuze-hole bush 
secured by a steel locking screw.

The fuze-hole bush is bored out and threaded to take the No. 44 
D.A. fuze.

The shell is fitted with the same type of driving band as the shrapnel 
shell, and is attached to the cartridge case in the same way.

The Mark I  shell differs from the Mark II  in dimensions only.

Q .F., 4-inch, Ammunition.

Shrapnel and lyddite shell have been approved for the fixed 
ammunition for the Q .F., 4-inch guns, Mark IV, for Land Service.

The ammunition in the Naval Service for the Mark IV  guns is 
separate.

Cartridge, Q .F., 4 -inch, F ix e d , Shrapnel, and D ay  T racer,
Mark I , N.T. ] L  j  .

The cartridge consists of a brass case, Primer, Percussion, No. 1, 
Cordite M.D. charge, shrapnel shell with Day and Night Tracers, and 
safety clip.

The case is similar to that for the 3-inch, tu t  larger.
The charge consists of 4 lb. 1^ oz. Cordite M.D., Size 11, and is 

made up in a manner similar to th at for the 3-inch. The charge does 
not fill the whole case, the space between it and the base of the 
shell being filled in by a “ Cylinder, paper, 3'ddnch, Mark I ,” with a  
felt ring stitched to its upper end. The External Night Tracer on the 
base of the shell fits into the paper cylinder.

Shrapnel Shell.— The shell is similar to that for the 3-inch, differing 
only in dimensions. A special driving band is employed wdiich is 
wider than th at for the 3-inch. The shell below the driving band is 
provided with a cannelure, into which the cartridge case is indented 
as well as being coned on to the lower part of the band.

The shell weighs 31 lb., and the complete cartridge 45 lb. oz.
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C a r t r i d g e , Q . F .  4 - i n c h , F i x e d , L y d d i t e  S h e l l , M a r k  I,
N.T. j L  J .

The cartridge is made up in the same manner as th at fitted with 
a shrapnel shell, hut the lyddite shell has a Night Tracer only.

Q.F. 2 ’95-inch A m m u n i t i o n .

The following projectiles are fired from the Q .F. 2 ’95-inch gun :—  
Shrapnel with a charge of 5 02. 4 drs. cordite, size 5.
Double shell with a charge of 5 oz. cordite, size 5.
Case shot with a charge of 5§ oz. cordite, size 5.
Star shell wdth a charge of oz. cordite, size 3§.

Cartridge, Q.F. 2 ’95-inch, C o r d i t e , Shrapnel, M a r k  IT  | L  | .

The Mark IV cartridge consists of a case with percussion primer, 
charge, shrapnel shell and fuze.

The case, Mark I II , is of solid drawn brass, slightly tapered towards 
the mouth, and has a hole in the base, screwed and recessed to take 
the primer.

The charge consists of oz. of cordite, size 5, in a  circular bundle, 
enclosed in a shalloon hag, with an igniter of 4 dr. of S .F .G .2 powder 
a t  one end in contact with the primer. A paper cylinder is placed 
between the charge and the shell.

The prim er.— The No. 4  Percussion Prim er is used ; for description 
of primer, see page 383.

Shrapnel s h e l l s The shell has a forged steel body with a recess in 
the base to  contain the tin cnp for the bursting charge.

The head is made of steel and is screwed to the b o d y ; it is struck 
with a radius of 1^ diameters and is fitted with a metal G.S. fuze- 
hole bush.

The lower end of the fuze-hole bush is reduced in diameter, and 
screwed to  receive a shrapnel primer. A metal central tube in two 
parts screwed together conveys the flash of the fuze to the bursting 
ch arge ; the upper end of the tube is larger in diameter and fits round 
the bottom of the fuze socket, the lower end serews into a steel disc 
placed over the tin cup.

A wood block is fitted to the interior of the head.
The shell contains 203 mixed metal bullets (41 to the lb.).
I t  is secured in the cartridge case, by the latter being indented 

in four places into a groove just below the driving band.

M a r k  III  C a r t r i d g e .

The Mark I I I  cartridge differs from the Mark IV  in having a case 
(Mark I *  and II) fitted to take a cap instead of a percussion primer.

M a r k  II  C a r t r i l g e .

The Mark II  cartridge is similar to  the Mark IV, but has a gun
cotton yarn instead of an S .F .G .2 powder igniter.
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m a rk  he
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H a r k  I C a r t r i d g e .

The Mark I cartridge is similar to the Mark I II , but lias a gun
cotton yarn igniter.

Cartridge, Q.F. 2 '9 5 - ikch , Cordite, D o uble  Sh el l .

The Mark IV  cartridge, Q.F. 2 '95-in ch  cordite, double shell, is- 
made up similarly to the Mark IV shrapnel cartridge, except th at it 
contains a charge of 5 oz. cordite, and a double shell. {See Fig. 138.)

The shell is made of iron with a flat nose, and is threaded at the 
base to receive a No. 12 medium, base, percussion fuze ; it contains 
a  bursting charge of 14 oz, of “ P  ” mixture.

Mark I I I  Cartridge.

The Mark I I I  cartridge differs from the Mark IV  in having a 
cartridge case fitted to take a cap instead of a primer.

M a r k  II  C a r t r i d g e .

The Mark II  cartridge is similar to Mark IV, but has a guncotton 
yarn igniter.

Mark I Cartridge.

The Mark I cartridge has a case fitted to  take a cap ; the cordite 
charge haa a guncotton yarn igniter.

C a r t r i d g e , Q.F. 2 ' 9 5 - inch, Cordite, Star Sh el l .

The Mark I I I  cartridge, Q.F. 2 '95-inch, star shell, is made up 
in the same way as the Mark IV  shrapnel cartridge, except that it 
contains a charge of oz. cordite, size 3f>

The star shell for the 2 '95-in ch  is described on page 196.

M a r k  IV  C a r t r i d g e .

The Mark IV  cartridge is made up in the same way as the above, 
but the cartridge case is fitted with a cap instead of a  primer.

M a r k  I I  C a r t r i d g e .

The Mark II  cartridge differs from the Mark IV  in having a gun
cotton yarn igniter.

Mark I  Cartridge.

The Mark I cartridge is similar to the Mark I II , but has a gun
cotton yarn instead of R .F .G ,3 powder igniter.

( b  11123) 2 d
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C A R TE ID G E ,
Fig. 138.

Q.F. 2-9-1XC1I, CORDITE,, DOUBLE SHELL, MAKE 1\ j L | . 
Scale

E < i y

tl.F.tr. pu viler.

Fuze, 5 peteueeiun,. tmee*mcflitiiT], Nck 12.

Case*
Frtper cylinder.

Cordite, size 5.

S .F ,£ K  powder.

l Jri an er.
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Cartridge, Q.F. 2 ■ 95-inch, Cordite, Case Shot.

The latest Mark of cartridge is Mark V ; it is made up in the jsame 
way as the Mark IV  cartridge with shrapnel shell; the charge is 5 f  oz. 
cordite, size 5.

The case shot contains 330 mixed metal bullets (41 per lb.), and 
weighs 15 lb.

Mark IV  Cartridge.

The Mark IV cartridge differs from the Mark V in having a case 
fitted to take a cap instead of a primer.

Packing of Q .F. 2 ’95-inch Ammunition.

The ammunition for the 2 ‘ 95-inch, Q .F., is carried in boxes 
holding six rounds for “ Pack Transport,”  and two or three rounds for 
“ M an Transport.”

For description of packages see page 487.

Storage of Fixed Ammunition,

The ammunition described in Chapter IX , Section (B) (Fixed  
Ammunition) is stored in Group I II , Division IIa, in a magazine or 
an explosive store, hut always in a separate compartment and never 
along with any other explosives.

(b 11123) 2 u 2



TatjiVE No. 34.— Q.F. 1 -Pr. Ammunition.

-o03 430■ rt
to

a*** rt
g C1

o

'o 8)
t.d I1—!

■it a. ,•PJ-l L
K 3 P-4 ittr-iJ—1 ^

Charge, Nature 
and Mark,

I g n i t e r ,  
Nature and 

Mark.

Projectile, | 
Nature and [ 

Mark, i
Bursting
Charge.

Fuze,
Nature

and
Mark.

Re marks.

Common Shell.
10963 I L I I ] oz. 90 grains 

Cordite, Mark 
I, Size 3 £

Nitrated Can
vas

QF\ 1 - pr. 
u o m m o n, 
MarkI

About 270 
grains F.G, 
powder

Nose Percus
sion, 1-pr. 
Q.F., Mark I

16812 II C I I 1 oz, 3 j drams 
Cordite, Mark 
I, Size 3|

5 g r a i n s  
ILF.G.^ 

Mark I

Q.F. I - pr. 
c o m mo n, 
Mark X

Do. Do.

III 0 1 I f>20 g r a i n s  
Cordite, Mark 
I, Size 2£

5 g r a i n s
R F.G .S,

Mark I

Dap Tr

Q.F. I - pr. 
e o m in o n, 
Mark I

i  ccr P rojectile.

Do. Do.

16812 I C I I 1 oz. 3| drams 
Cordite, Mark 
I, Size 3|

5 g r a i n s  
R F .G .S, 

Mark 1

Q.F. 1-pr. day 
tracer pro
jectile, Mark 
I

Filled day 
tracer liquid

Plug, Fuze- 
hole Q. F. | 
1-pr. ,

IT 0 I I 520 g r a i n s  
Cordite H.D., 
Size 4£

5 g r a i n s
JIF.G .1, 

Mark I

Q.F. 1-pr. day 
tracer pro
jectile, Mark

Filled day 
tracer liquid

Plug, Fuze- 
hole Q.F. 
1-pr.

tf*-
K3
o



Table N o, 3 4 — continued.— 3-iV. Ammunition (Service).

„
©

.= §
g o
ert *+* 
£  °

i

■ s?
8
>LsVtc

&J4

S 3H -„ si 
as*

o K

u .

-p-.
s ,aoa r 
(N (j
P-^

6 "

d
S 3V w

PmS  
® «r

Charge,
Mark.

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile, 
Nature and 

Mark.

Bursting
Charge.

Fuze,
Nature

and
Mark.

0290' IV 0 II i ozs. Cordite, 
Mark I, Size 5, 
Mark II

4 d r a m s  
R , . F . G . a, 
Mark III

I ll Steel shell, 
IT

About 2 
ozs. Q.F. 
S h e l l ,  
F.G.

Base,
Hotchkiss 
Mark III

9450 V 17 II i ... Do. Do. 111 l)o. Do. Base,
Hotchkiss 
Mark IV

9957 VI C II I or
II

fi| oz. Cordite, 
Mark T, Size 5, 
Mark II

4 d r a m a  
R . F . G .\ 
Mark III, 
orl^drama 
G.C. yarn, 
Mark IV

III II or III Do. Do.

12295 VII 0 11 II Do. d r a m s  
G.C. yarn, 
Mark IV

III II to V Do. Do,

Remarks,

Numeral advanced owing 
to introduction of Mark
IV  fuze.

Numeral advanced owing 
to introduction of Mark 
III  shell, which differs 
from Mark II in having 
groove for driving baud 
undercut,

Mark IV shell intro
duced having a different 
shaped base and a 
slightly greater capacity.

Mark V shell introduced,
> having cannelure for 

indents | inch further 
forward.

IZ
f



TAJ.r.F No. 34— continual— 3 -P r, A m m unition  (Service)— cm itinuai.

.2 ® 
‘*4 bo
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îl
l3 t,

s'i-*>u
0D

$  s
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at Ji
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«  5 
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<h c  
j£Ph
s ±
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3 ,2
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1 
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dE *
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g
S

i

limiter,
Mark.

Cv Under 
P e i  per, 
Mark.

Projectile, 
Nature arid 

Mark.
bursting
Charge.

Fuze,
Nature

and
Mark.

13422 V III c II II Gjj ozs., Cordite, 14 d r a m s IV Steel shell, A Ik mt 2 Base,
15700 II* i Mark I, Size 5, G\C. yarn, (changes II to VI ozs, Q.F. Hotchkiss,

ITT 1. d ■ i i Mark II 4 d r a m s numeral) S h e l l , IV
S.F.G.2 or F.G.
R . F . G .2,
Mark TV

15724 IX N IT TT 7 ozs. 4 drams 4 d r a m s Nil Du. Do. Do.
IT* •i ■ -i T Cordite, M.D., S.F.G.2 or
III II Size 4j, Mark I R . F . G . 2,

Mark V

15701 X I, II II Oil ozs, Cordite, 4 (1 r a m s Mark I, Do. Do. Do.
1 t II* ■ * i i Mark I, Size ft, S ■ F . G .* N.P.

111 ... i i Mark II Mark VI

15703 X I C II* m 7 ozs. 4 drams Nil Nil Do. Do.
i

Do. ;
III IV Cordite, M.D.,

Size 4i, Mark 
I t

Remarks.

§ 11524. Mark II cap 
introduced.

§ 1S03I. All 3 and G-pr. 
ammunition made up 
between l.(j.90 and 
29.11.01-to be recapped 
and reprimed with gun
cotton.

§ 12595. Mark V I shell 
introduced, which is 
slightly longer and has 
slightly greater capacity.

The Mark II charge has 
firm near each end to 
keep the charge in 
position.
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3 - P r ,  Lyddite Ammunition (Service).
15725 I N III IV 7 ozs. 4 drama 

Cordite, M.D., 
Size 4k, Mark 
II

Nil Nil Shell Q.F., 
Com moil 
Lyd dite,  
M a r k  I, 
§ 15506

Ahout 4 
ozs. 14 
drams.

11 N TIT i -  * TV Do. Nil Nil Shell Q.F., 
Com mo n 
Lyd d i te, 
Mark II

Do.

III N JIT IV Do. Nil Nil Shell Q.F, 
Comin on 
L y d d  ite, 
Mark III

Do.

3-/V. A m m u n itio n  (P ractice),

D A .
Impact, 
No. 19, 
Marks I 

or II

D.A.
Impact,
No, 19 a, 
Mark I

Do.

The Mark II  charge is 
the same as that used 
with the Mark X I  car
tridge with steel shell.

13422 VII C II II „ * „ G# ozs. Cordite, U drams IV Steel shell, Filled ealt Plugged
15700 II* ■ ' * I Mark I, Size 5, G.C. yarn, 11-VI

III i ■ <i II Mark II 4 drams 
S .F ,a a or 
R . F . G . 2, 
Mark IV

15724 VIII N 11 II « I 4 7 ozsl 4 drams 4 d r a m s Nil Do, Do. Do.
l i* * ■ ■ I Cordite, M.D., S.F.Q.* or
i n ... 11 Size 4£, Mark 1 R . F . G . 2, 

Mark V

1—
1 

M

15701 X L IT II G§ ozs. Cordite, 4 d r a m s Mark I, Do. Do. Do.
II* *., 'i' Mark I, Size 5, S - F . O .* N.P.
III ... i i Mark II Mark VI

Corresponds to Mark 
V III service.

Corresponds to Mark I X  
service.

No issues have been made 
of Mark IX .

Mark X  corresponds to 
Mark X  service.

C
d f



Table No. 34— continued— 3-7V. A m m unition (P ractice)—wmtinvcd.

1 PLusting | Nature Natme and ■ aQ(l

Mark.Mark,
Kemarks.

15703 X I C 11* i—
1 

i—
1 7 oux 4 drams Nil Nil Steel shell, Filled salt Plugged

m . . . IV Cordite, M.D., II-V I
Size 4i,Mark II

15703 X II c I P i n Do. Nil Nil Practice shot
III . . . IV

10632 XIII c IT* in Do. Nil Nil C o n v erted Filled Plugged
X.T. III - r 1 IV steel shell sand or

and Night 
Tracer

salt

16632 X IV II* i n Do. Nil Nil Shot P rao
X.T. i n . . . IV tice 3-pr., 

Mark II
and Night 
Tracer

16631 XV L II II ■ 11 Gf ozs. Cordite, 4 d r a m a Mark I, Shot Prae- . . . . . .
II* * , 1 I Mark I. Size 5, S . F . G . 2, N.P. tice, 3 - p r . ,
III IE Mark II Mark VI Mark I

?>-pr. A m m u n itio n  (Sub-Calibre).

1G722 T N i II II . . . 6$ rza. Cordite, l-j- drams IV Shot Prac-
II* * • • i Mark I, Size G.C. yarn, tice, 3-pr.,
III n 5, Mark 11 4 drams 

S.FG.* or 
B . F . G . 2, 
Mark IV

Mark I

Corresponds to Mark X I  
service.

Do.

A psiper cylinder, 1 inch 
long, serrated at lower 
haif, is inserted into top 
of charge to receive the 

j External Night Tracer. 
Do.

Differs from Mark X  
Practice only in having 
a Practice Shot.

Corresponds to Mark 
VIIT Service, or Mark 
V II Practice,

LO



16722 rr N II  
IT*
III

II
T
i i

7 ozs. 4 drama 
Cordite, M.D., 
Size 4J-, Hark 
I

4 drams 
S.F.G.* or 
B . F . G . *  
Mark V

Nil Do, j

“  |

Corresponds to Mark I X  
Service, or Mark V III  
Practice.

16722 i n N IE*
III

i n
] V

7 ozs. 4 drams 
0 .>rdi te> M.D., 
Size 4|, Mark 
II

Nil. Nil Do.

i

i » r 1 * 1 ! Corresponds to Mark X I  
Service, or Mark X t  
Practice.

3-iV . FM ers’ A n im unilio'n (Service).

AS 0
a  a
,s |  
d ^a *3 
pH °

& o &0
- s ?

■S>t)
>U<s>

f t

3
S f j S
TO J*

* Jtf«  py„ d
Oi _ 
CH g
c"Ph

(3®

B A  P e»
f5S
* rH

.2 o 
Pĥ 1

Charge,
Mark.

Igniter,
Mark.

Cylinder 
Fa per, 
Mark,

Projectile, 
Nature and 

Mark.

Bursting
Cliarg'.

Fuze,
Nature

and
Mark.

Be marks.

13440
15727

I N I II . . . X3T*jj-oz3. Coi elite, 
M ,D., Size 8, 
Mark I

S p e c i a i , 
4 drams 
S.F.G.2 or 
It.F.G.2

[, Vickers’, 
3 \> inches 
long

Steel shell 
H I to VI

About 2 
ozs. Q, F. 
S h e l l ,  
F.G.

Base,
Hotchkiss, 
Mark IV

...

15727 II N II * -  t II Do. Do. I, Vickers’, 
3 ‘1 inches 
long

Do. Do. Do.

15726 III N I* . . . H I 1 3 ^  ozs. Cordite, 
M.D., Size 8, 
Mark II

Nil I, Vickers’, 
3*75 inches 
long

Do. Do, Do. * * ♦

i

15726 IV N II . . . IY 13^-ozs. Cordite, 
M.D., Size 8, 
Mark III

Nil Do. Do. Do. Do.
f1
l * "1
1

425



Taulk No. 34—continued-— 3-P r. Vickers Lyddite A m m unition (Service).

4* .Q? tH
M M

a+~ ej„ -acs C
3 ^  
34 °

«_ d ! .
g  CO 0)

I n

13785

13785

15727

15726

53
m

-'vT l ^£ I o j
“  -M J  1 . - 3?fl mH -5 t. nW > je q _
*  ^  >
3 £  j s*?

U

15725 ! I ! N 1 II

N

! I l l  ' N
j sr.T, .

I N

II N

III i N

:
, >  J
• L. -■.u rvjc .O

i

II

IV , N .1+

IV

I I

It

II

III

Charge,
Mark.

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile, „  ..
Nature and ® ;rslmS

Mark. : CharS"'

13,-';, nzs. Cordite, 
M l)., Sint! 8, 
Mark III i

Nit I, Vickers’, 
375 inches 
long

Sho 11, Q.F., 
0  o m moil 
L y  d dite, 
Mark I, 
§ 15566

I

About 4 
07-S. 14
drama

Fuze,
Nature

and
Mark.

D.A.
Impact 
No. 16, 
Marks 
I or II

3-P r. Vicbvrd Ammunition (Full Practice).
13^  ozs. Cordite, S p e c i a l ,  

M.D., Size H, 4 drams
Mark I

Do.

Do.

13fjj ozs. Cordite. 
M.D., Sine 8, \ 
Mark II t

I, Vickers’, 
3 ‘5 inches

S.F.G.2 or 
R.F.G.2

Do.

Do.

long

Do.

Nil

I, Vickers’, 
3 '1 inches
long

I, Vickers’, 
3'75 inches 

i Ion if

St*el shell, Filled salt 
I l l t o  VI

Pra t̂ice 
shot

Steel shell, : Filled salt 
ITT to VI j

Plugged

Plugged

Do. Da. i Do.

Remarks.

For guns not mounted 
on top of barbette or 

>■ turret mountings. 
Corresponds to Mark I, 

Service.

Corresponds to Mark II, 
Service.

Corresponds to Mark III,  
Service.

9
5

t



15726 l| V X  ' II ! # - * IV ; 13 A  oze.Cordite,' 
M.D., Size 8, 
Mark III

Nil Do. Do.

15726 VI X I* III 13//  oza. Cordite, 
M.D.j Size 8, 
Mark II

Nil Do. Practice
shot

15726 VII N II IV 13/;; ozs. Cordite, 
M.D., Size 8, 
Mark III

Nil Do. Do.

v i  n N
N .T ,

IX X
X .T ,

X N
■N.T.

IX
y .T .

N

Vickers’ Ammunition (Reduced Practice).

Do, Du. . Corresponds to Mark IT , 
Service.

Corresponds to Mark III, 
Service.

Corresponds to Mark IV  
Service.

13519 I N
1

11 ■ '■ oza. Cordite, 
M.D., Size 4£, 
Mark I

Special. 4 
d r a in s 
S.F.G.* or 
H.JT.G.2

Nil Any Service 
IJ.F. 3-Pr. 
steel shell

Filled salt
+

Plugged For guns on top of turret 
O r barbette mountings.

13519
15728

II N T
I*
II

II
i'
TI

6/| oza. Cordite, 
M.D,, Size 4 ,̂ 
Mark II

Do. Nil Do. Do. Do.
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Table No. 34:— continued—-3 -P r . V ioke

an jt
"1 ®M iiO
0 S,.H it, -ag o
St
(H °

M
ar

k 
of

 
1 

C
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tr
id

ge
,

i
Se

rv
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e,
+3 0>
a. 5̂ .

jp o'

CO  ̂AS
r? ^  O „
ii u
c£Ph

d jaU u

fc oq' 
.§ d

ajET-Sj 
,5 g

... 
. 

... 
___i

Igniter, 
Mark. j

;

15729 III N I* I IT GL̂  oza, Cordite, Nil
i l «+. IV M.D., Size 4±,

Mark III

15729 TV N I* III Do. Nil
II ... IV

15975 V N i i i ozs, Cordite, Special. 4
M.D., Size 4 , d r a m s
Mark IV B.F.G.3

15975 v r N I II Do. Do.

V II N I* I l l G}£ ozs, Cordite Nil
N.T. II »t » IV M.D., Size 4i,

Mark ITI

I I N I* III Do. Nil
T .

--

II IV

Am m unition  ( Reduced Practice)— continued.

Cylinder
Paper,
Mark,

Projectile, 
Nature and 

Mark.
1 Bursting 

Charge.

Fuze,
Nature

and
i Mark.

Ke marks.

Nil Any Service 
Q- F, 9-pr. 
steel shell

Filled salt Plugged This charge is made up 
on the same design as 
the Q.F. 3-pr., Mark 11 
charge.

Nil Practice sliot ... ...

Nil Any Service 
Q.F. 3-pr. 
steel shell

Filled salt Plugged ...

Nil Practice shot *

Nil Converted 
steel shell 
and Night 
Tracer

F i l l e d
wind oi- 
salt

Plugged A paper cylinder, 1 inch 
long, serrated at lower 
half, is inserted into top 
of charge to receive tile 
External Night Tracer.

Nil Shot prac
tice, 3-pr,, 
Mark II 
anti Night 
Tracer

1

Do.



fi-iV. A m m unition (Service).

■s ■.3 ®
a  & 
.a a, J3
g o

C9h c

M
ar

k 
of

C
ar

tr
id

ge
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8
>u<DED

-*-> ~r

w .
s f i

a *

u

«  3
ioS5! -

WAS ri

a'B  
Ph §

CN
| d
Ph^

Charge,
Mark.

Igniter,
Mark.

Cy Under 
Paper, 
Mark.

Projectile, 
Nature and 

Mark.

L

Bursting
Charge.

Fuze,
NaLure

and
Mark.

Remarks.

0209 T c i n I . . . 7| ozs. Cordite, 
Mark I, Size 5, 
Mark II

4 d r a m s  
R . F . G . 3, 
Mark III

I l l
Steel she!', 

I l l About 4 
ozs, Q.F.
s h e l l ,
P.G.

Base,
Hotchkiss,

III

9450 VI c h i I . . . Do. Do. III Do. Do. Base,
Hotchkiss,

IV

Numeral advanced owing 
to introduction of Mark. 
IV fuze.

9957 V II c h i I or
II

Do. 4 d r a m s  
R . F . G .3 
Mark III, 
orl r̂ drams 
G.C. yarn, 
Mark IV

III I l l  or TV Do. Do. Numeral advanced owing 
to introduction of Mark 
IV shell, which di tiers 
from Mark III  in having 
groove for driving band 
undercut.

§ 11524. Mark II cap in- 
trod viced.

12295 V III c i n 11
. . . Do. drams 

G.C. yam, 
Mark IV

III IIT, IV or V Do. Do, § 12031. All 3 and G-pr. 
cartridges, made up 
between 1. G. 99 and 
29.11. 01 to be recapped 
and reprimed with G.C. 
yam.
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Table No. 34— conMnued—ft-pr. A m in.unit-ion ( Service)— continued.

,® JO J  ^|—1 tfl 
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'4—1 S'o bp -i5

u
C

as
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 E
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i

«   ̂
; J3

« ^

6 *

g t :  
S * 
ChS
£ cl
| o

Charge, 
Tg niter.

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile, 
Nature and 

Mark.

Bursting
Charge.

Fuze,
Nature

and
Mark,

1

i

Remarks.

Steel shell,
13422 IX c III i i 7| ozs. Cordite, 1  ̂ drams IV II I , I V orV About 4 Base, § 12201. Mark V shell
157UO m * i Mark I, Size 5, G.C. yarn, (changes ozs. Q.F. Ho tell kiss, introduced which lias

IV i i Mark II 4 d r a m s numeral) s h e l l , IV a slightly differently
S.F.G.2 or EG. shaped base and slightly
R . P . G . 3, greater capacity.
Mark IV Mark IV |>aper cylinder

introduced.
17)734 X X III i i 8 ozs. 11  ̂ drams 4 d r a m s Nil Do. Do. Da

III* i Cordite, M.D., S.E.G.2 or
IV ■ ■» i i Size 4j, Mark I u . r . G ,2,

Mark V

15701 X I L III n 7| ozs. Cordite, 4 d r a m s Mark I, Do. Do. Do.
IIP ... i Mark I, Size 5, S . F . G N.P.
IV ... it Mark II Mark VI

15702 X II c I I P i n 8 ozs. 11  ̂ drams Nil Nil Do. Do. Do.
Cordite, M.D.,
Size 44, Mark

15702 XIII € IV IV 8 ozs, ll^drams XU Nil Do. Do. Do.
Cordite, M.D.,

i- Size 4 ,̂ Mark
TIT
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15304 XIV N III

11
II j ... 8 02S. lli* drams 4 d r a m s Nil Do. Do.

Cordite, M.D., R . F  ■ G ;
i
i

Size 4j, Mark 
IV

Mark VII !

1 3 4 2 2 V II c III
15700 III*

IV

15724 V III X III
III*
IV

15904 IX N III

15701 X L III
III*
IV

15702 X I C III*

15702 X II C IV

6-7V. Ammunition (Practice).
. r *
'i
i i

;

7| oxs. Cordite, 
Mark I, Size 5, 
Mark II

1| drama 
G.C. yarn, 
4 drams 
S.F.G.* or 
R . F . G . 2, 
Mark IV

IV Steel nil el L, 
III, IV or 
V

Filled salt ■

I
II

8 07.9. l l i  drams 
Cordite, M.D., 
Size 4|, Mark I

4 d r a m s  
S.F.G.* or 
R . F . G . 2, 
Mark V

Nil Do. Do.

... 8 ozs. 11^ drams 
Cordite, M.D., 
Size 4 ,̂ Mark 
IV

4 d r a m s  
R . F . G *, 
Mark V ll

Nil Do. Do.

I
II

7f ozs. Cordite, 
Mark I, Size 5, 
Mark II

4 d m  m's 
S . F . G .* 
Mark VI

Mark I, 
N.P.

Do. Do.

III 8 oas, 11^ drams 
Cordite, M.D., 
Si7.e 4£, Mark 
II

M l Nil Do. Do,

IV 8 ozs. ll£  drams 
Cordite, M.D., 
Size 4£, Mark 
III

Nil
*

Nil Do. Do.

Do.

-Plugged

Do.

Do.

Do.

Do.

Do.

| Corresponds to Mark IX  
service.

Corresponds to Mark X 
service.

Corresponds to Mark X IV  
service.

Corresponds to Mark X I  
service.

Corresponds to Mark X I I  
service.

Corresponds to Mark 
X III  service.
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.Table Itfo. 34— continued— &-Pr. Ammunition ( Practice) — continued.
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Fhk

Charge,
Mark.

Igniter,
Mark.

U-x> ST-53 
■3 g

-J 
i 

&
S

*
1

Projectile, 
Nature and 

Mark.
Pa rating 
Charge.

Fuze, 
Nature 

and 
Mai k.

Remarks.

15702 X I I I 0 III*
■

III 8 ozs. 11^ drsms 
Cordite, M.D., 
Size 4j, Mark 
II

Nil Nil Practice shot Corresponds to Mark X II  
service.

15702 X IV c IV IV 8 ozs. 1]£ drams 
Cordite, M.P., 
Size 4 k  Mark 
III

Nil Nil 1)0. ... Corresponds to Mai k 
X III  service.

15004 XV III II 8 nzs. 114 drams 
Cordite' M.D., 
Size 4k  Mark 
TV

4 d r a m s  
K . F . G . *  
Mark V il

Nil Do. ... Corresponds to Mark XIV  
service.

ihto
1.0

6-Pr. A m m u n it io n  (S u b -ca lib re),
I N 111 11 i ,4 7f ozs. Cordite, H  drains, 

U.C,yarn,h i * T Mark I, Sizeo,

!
i1

IV II Mark 11 or 4 drains 
S.F.G.* or 
R . F . G 
Mark IV

IV A nn filled 
steel shell 
III, IV or 
V

F i l l e d
sand or 
salt

Plugged Corresponds to Mark TX 
Service or Mark Y JII  
Practice.

I i



16722 II N III i i 8 ozs. 11  ̂ drs. -1 drama Nil Do. Do. Do.
Cordite, H.D., R . F . G. - ,
Size 4£j Mark Mark VIItd IV

i—i
Do.5  16722 III X i n * 1 4 4 III 8 ozs, 11  ̂ drs. Xil j Nil Do. Do.

03 Cordite, M il ,  
Size 4j, Mark 
II

16722 IV X IV • 4 * IV 8 ozs, 11-i drs. Nil Nil Do. Do | Do.
Cordite, M il ,  
Size 4k Mark , i

III

5Q J ~_r>-, jj d

1 
P

ar
a,

 i
n 

L
i

of
 C

ha
ng

es

5
^  Q

V
>
sU2

42 .z£U q , 
5 clr* 

3

tf? Qj 
6%

CQ 5̂ . ^
cb  ̂
c-;  ̂
£PH 

j* 6o

S B
cp

.5 o

Charge,
Mark.

Igniter,
Mark.

Cylinder
Paper,
Mark.

Projectile, 
Nature and 

Mark.

Bursting 
Charge. !

Fuze,
Nature

and
Mark.

6 -Pr, A m m u n itio n  (S p ecia l Service), R J L S .  “ Sici/teit,™ .’’
12986 I X r 11 1 lb. 2 ^  ozs. Special, Special, with Steel shell, About 4 Base,

Cordite, M.D., 4 drama felt wad Mark J, ozs. Q.F. Hotchkiss
Size 8, Mark I r.G. at base, Special S h e l l , Mark IV

i
Mark I F.G.

13861 13 i II do, ■ Special, Special, with do. do. do.
4 drams felt wad

to ! S.F.G.2 or and glazed-
j R.F.G.2 board disc

at base, 
Mark II

!

Corresponds to Mark X IV  
Service, or Mark IX  
Practice.

Corresponds to Mark X II  
Service, or Mark X I  
Practice.

■ Corresponds to Marl;
XIII  Service, or Mark 

j X II  Practice.

Remarks.

The shell is special for 
I H.M.S. “ Swiftsure," and 
1 is fitted with a special 
| plain copper driving 

band.

! The Mark II paper cylin
der is ’25 inch longer 
than the Mark I, The 
glazed-board disc pre- 

j vents the felt wad 
coming in contact with 

I the cordite,

os03



Table N o. 34— continued.

Charge,
Mart.

Igniter,
Mark.

: Cylinder 
Paper, 
Mark.

1

Projectile, 
Nature and 

Mark.
Bursting
Charge.

Fuze,
Nature

and
Mart.

Beniarks.

6-fV. Ammunition (Special .Practice), IP.M.S, “  SwiftsureP
12986 I N I IT ... 1 14- ozs. Cordite, Special, Special,with P r a c t i c e

M.D., Size 8, 4 drams felt wad shot with
Mark I (re- F.G. at base, truncated
duced) Mark T head

13860 II N I II 1 lb. 2 ^  ozs. Special, Special, with do.
Cordite, M.D., 4 drams felt wad
Size 8, Mark I S.F.G.2 or and glazed-

R.F.G.2 board disc
at base,

! Mark II

The Practice shot is 
special for H. M. S, 
“Swiftsure,” and is fitted 
with a special plain 
copper driving band.

Same paper cylinder as 
used with M art II Ser
vice,

6-/V. Ammunition (Special Service), H.M.S. “ Triumph.”
12986 I N I II ; ... 1 lb. ozs. I Special, 

Cordite, M.D., 4 drams 
Size 8, Mark 1 F.G.

Special,with 
felt wad 
at base, 
Mark I

Steel shell, 
Mark V, 
§ 12,251

About 4 
oza. Q.F. 
S h e l l ,  
F.G,

Base,
Hotchkiss, 
Mark IV

13861 II N 1 II 1 ...

j
j

do. Special,
4 drams 

; S.F.G.2 or 
: R.F.G.2

Special,with 
felt wad 
and glazed- 
board disc 
at base, 
Mark II

do. do, do.
1



12986
to
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IStc
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a

6-Pt, Ammunition (Special Practice), ff.M.S. “  TriuraphA

<DCJ
- p—j 

>  5-i 
■Vm

I N I 11 ... 14 oz*. Cordite, Special, Special, with Any Service Filled salt Plugged
M.D., Size 8, 4 drams felt wad pattern 6- !
Mark I (re* F.G. at base, pr. steel
duced) Mark I shell

IT K I 11 ... 1 lb, 2 ^  ozs. Special, Special, with do. do. do.
■ Cordite, M.D., 4 dram a, felt wad
: i Size 8, Mark I S.F.G.* or and glazed-

R,F.G* hoard disc
t | i at base,i Mark II

Ph £fa
H r
v  Cui » , ^  eg

«"2 
S «
Sh *«. ■£ M

Qf-i ^

CartHdges, Q.F.

Charge.

13- /V.

Shell Fuze. Total Weight 
of Round.

Shrapnel Shell,
12775 I L I T* or II 1 lb. 3 ozs, 14 drs. Cor Shrapnel, 13-Pr,, T. and P., 16 lbs. 5 ^  ozs.
13345 dite, M.D., 2^,ozs.t Marks I  to II I No. 80

Size 2^., and 1 lb.
l[g ozs., Size 8

13347 II L I I* or 11 1 lb. 1 oz. 14 drams Shrapnel, 13-Pr., do.
13497 Cordite, M.D., Size 8 Marks I to I I I
15234 III S.I. I I* or II 1 lb. 1 oz. 13 drama do. do.

Cordite, Mark I,
fcS Size 7f
& S ta r  S h e ll,
to

13811 I L I I* or II 6 oza, 10 drama Cordite, ! Star, 13-pr., Time, No. 25
14095 M.D., Size Marks I to II

Remarks. 435
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+J ,® a> "S aJ ^  etc 
r* a .£ ^
d C) 
■3vu .-*%
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c  X
■?3i
3 w

High Explorm She!!.
I n .t . N T tol l n 2 lbs, 7 nzs. 6  ilrs. i !t

Cordite. M.D., Size 11

Tn .t , a i to n n Do. T to III

IT N r to t r TT Do.

Cartridges, Q.F, 4-inch, Shrapnel and Bay T
1 L i 1 11 4 lbs. 1 oz, 8 drs.Cordite, I n.t.

i M. D., Size 11

Lyddite Shell.
I L i II 4,lba. 1 oz, 8 drs.Cordite, I n.t .

M.D., Sized 1

No. 44 20 lbs, 11}J ozs. No day tracer.

No. 44 With day tracer.

No. 44 i Do. Do.

i  45 lbs. Ij^ozs. | With day and 
night ti-aters.

No. 44 ] 45 lba. 1 ^  ozs. | Night tracer only.

Cartridges. Q.F.'2'Qh-ineh Shell.

UVr/j

P- u -
a.S-tJ
pfl

» Ma

1U
‘T Pm jd

Se
^  3 S
X

o

■
.a - *

1 is■r* «
fi S«

<J1 large. Shell. Fuze.
Total 

Weight 
oF Hound,

Keniarks.

S/irap/te? Shell.

11970 I L T<:i or II 11 5j| ozs. Cordite, Mark I, 
, Size 5, with 1 dram 
. G.C. yarn Igniter

i Nos. 56, 
60, 63, : 
or 65

|
11979
11792

II L I* or II II ! Do.i ii Do. 1
l

Mark t paper cylinder over charge.

Do.
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T able No. 34— continued— fJarlrtdfjes, Q.F. 2m%-inch Shell— continued.
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Total 
Weight 

of Kound.
Remarks.

14824 III L I* or 11 II 5] oza. Cordite, Mark I, 
Size 5, with 4 drams 
S.F.G.1 Igniter

IT Noa. 56, 
60,68 or
m

... Paper cylinder over charge =  
2r8 inches long.

14824 IV L III ... : I 

i

Do. II Do. ... Paper cylinder over chtirge — 
S'65 inches long.

11971) I L I s or II II

1)979 i i L I* or II i i

14824

1—1 
1—! 
J—1 L I* or II II

14824 IV L III

Double Shell.

5 ozs. Cordite, Mark I, TI Base, Per
Size 5, with 1 dram cussion.
G.C. yarn Igniter No. 12'

Do. III Do,

5 ozs. Cordite, Mark I, 
Size o, with 4 drams 
S.F.G." Igniter

III Do.

Do. m Do.

Murk I paper cylinder over charge.

! Paper cylinder over charge ~ 
2'8 inches long.

Paper cylinder over charge — 
2 '65 inches long.
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Star Shell.
13384
13773

I L III
1 i

i

2| ozs. Cordite, Mark 
I, Si Be 3£ with 1 dr. 
G.C. yam Igniter

IT

14824 11 L I* or II II
1

Do. II

14824 111 L III
1

I |
1 2j ozs. Cordite, Mark 

1, Size 3f with 4 drs. 
S.F.G.* Igniter

11

14824 IV L I* or II u ... Do. II

Case Shot
11979 I L I* or II 11 . 5| ozs. Cordite, Mark 

I, Size 5 with 1 dr. 
Ct.C. Yarn Igniter

Shot,
Case,

II

14824 n L III I 5| ozs. Cordite, Mark 
1, Size 5 with 4 drs. 
S.F.G.* Igniter

Do,

14824 h i L I* or II 11 ... Do. Do.

16007 IV
i

L I* or II II Do. Shot,
Case,
III

16007 V L III ... I Do. III

Time 
No. 25

, , , Mark I pa,pur cylinder over charge.

Do. Paper cylinder over charge =  3'3 
inches long,

Do. Paper cylinder over charge — 315  
inches long.

Do. Paper cylinder over charge = 3 3 
inches long,

Mark I paper cylinder over charge*.
<£>

Paper cylinder over charge =  2'65 
inches long.

Paper cylinder over charge — 2*8 
inches long.

i Paper cylinder over charge =  2*8 
inches long.

Paper cylinder over charge =  265  
inches long.
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SECTION C.— Q .F., SEPA R A T E AMMUNITION.

In the Q.F. ammunition described in this section, the projectiles 
are not attached to the brass case, and are loaded separately. As 
such projectiles have already been described in Chapter X I , they  
are merely referred to here, and only the cartridges described.

With the exception of the Q .F., 12-pr. of 4 cwts,, 15-pr., 4-inch 
Mark IV  and V guns and the 4 '5-inch Howitzer, the latest marks 
of Q.F. cartridges axe made up on the same model, differing only 
from each other in minor details.

They are fired electrically, either by an electric primer, or by using 
an adapter (see page 445) and a V.S. electric wireless P  tube ; but in 
case of a breakdown of the electrical arrangements an adapter and 
percussion tube must be used.

Exceptions.— The latest marks of Q .F,, I5-pr. cartridges are fitted 
with “ Primer, Percussion, No. 3 ” ; earlier marks with a  percussion 
cap.

The Q.F. 12-pr., of 4 cwts., 4-inch, Marks IV and V, and the 
4'5-inch Howitzer are fitted with “ Primer, Percussion, No. 1.”

Ammunition fo r  Q .F ., 12-p r . G u n s .

There are four natures of 12-pr., Q.F. guns :—
12-pr, of 4 cwts. {Naval).
12-pr. of 8 cwts, (Naval).
12-pr. of 12 cwts. (Common).
12-pr. of 18 cwts. (Naval).

Q .F., 12-pn. of 4  Cw ts.
(Plate L X X X V I.)

Cartridge, Q .F,, 12-pr . of 4  Cw t . f il l e d , 1 l b . 0 oz. 12 xms., 
Cordite, M.D., Size 8, Mark I 1 N ] , ‘

The above cartridge consists of a case, Primer, Percussion, No. 1, 
charge of M.D. cordite, felt wad, lid, and safety clip.

The case.— The case is made of solid drawn brass with a projecting 
r im ; it has a central hole bored through the base, screw-threaded for 
the percussion primer. Three tongues are formed at the mouth to  
secure the lid. The case is coated inside and out with transparent 
lacquer.

The primer.— For description of the primer see page 379.
The charge.— The charge consists of a cylindrical bundle of Cordite 

M.D,, Size 8, about 7 ‘6 inches in length, tied with shalloon braid in 
two places ; a recess is formed at one end of the charge to  allow for 
the projecting end of the primer.

The wad and glazed board disc.— The wad (Mark I) consists of a 
disc of felt on top of which are placed two rings of f e lt ; a disc of 
glazed board is then placed underneath the felt disc, and the whole 
stitched together, thus making the wad thicker round the edge than  
it is in the centre.

The lid.— The lid (Mark I) is concave, and consists of two discs 
of white metal soldered together, the space between being filled with



CARTRIDGE. Q.F. 12 PR. 4- CWT. I LB. O OZ. 12 DRS. CORDITE.M.D.SIZE 8 (MARKI)
F U L L  S I Z E .

Lid Mark I--,
S tre w b o a rc /-■

L r — J.
P rim er Percussion N 9 i.

i

S h a t/o o n  B ra id .
F e lt  Wad. 

G ia i-e b o a rd ,
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a straw board disc having a central perforation ; the strawboard disc 
tends to strengthen the lid. To enable the lid to break up easily it is 
weakened by radial and concentric grooves, and it has a  small pro
jecting flange by which it is supported on the mouth of the case ; 
three notches are cut on the rim of the lid to take the tongues on 
the mouth of the case.

Safety clip,— The safety clip is similar to  that used with the Q .F., 
6-pr. ammunition (see page 396).

Making up the cartridge,— In making up the cartridge the wad 
is placed on top of the charge with the glazed board disc downwards ; 
the edge of the white metal lid is eoated with P e ttman’s cement The 
lid is then pressed home into the month of the case and secured by 
the three tongues being bent over it.

Q .F., 12-pr . op 12 Cwt.
The following are the latest Marks of cartridges used with the 

Q .F .( 12-pr. of 12 cwt. g u n :—
Cartridge, Q .F., 12-pr. of 12 cwt., 2 lb. Cordite M.D., Size 11, 

Mark III  [ C [ .
Cartridge, Q .F., 12-pr. of 12 cwt., 1 lb. 15 oz. Cordite, Size 15, 

Mark IV  [ 0  [ .
Cartridge, Q .F., 12-pr. of 12 cwt., 13J oz. Cordite M.D., Size 4£, 

Mark m m .
The above cartridges are made up in the same manner ; the last 

mentioned is a reduced charge for Naval Service.

Cartridge, Q .F., 12-pr . 12 cwt., fil l e d , 2 l b s ., Cordite, M.D., 
Size 11, with  Ad apter , Mark III .

(Pldle L X X X V II .)
The cartridge consists of a case, charge, metal igniter, felt wad 

with glazed board disc and paper cylinder, white m etal lid, and 
adapter.

The case.— The case is made of solid drawn brass with a projecting 
rim, and has a central hole through the base, screw-threaded for the 
adapter. Three tongues are formed a t the mouth to  secure the lid. 
The case is coated inside and out with transparent lacquer.

The charge,— The charge consists of an inner bundle of cordite 
secured by shalloon braid, fitted in the centre at the lower end, with 
a  metal igniter. The remainder of the cordite charge is placed round 
the bundle thus formed, and tied in three places with a clove hitch 
of shalloon braid secured with a thumb knot. The lower ends of the 
outside sticks of cordite are divided into six bundles, and tied with 
silk sewing, so as to form a firm enlarged base to the charge.

Igniter, metal, Mark 1 .— The igniter consists of a flanged metal 
thimble, a sheet brass container and a charge of R.F.Gl,3 powder.

The thimble is screw-threaded internally to take the tapered portion 
of the Mark VI adapter ; the front end of the thimble is closed by a 
paper disc, secured with Pettm an’s cement.

The container is hexagonal in shape, the sides pierced with flash 
holes, and lined with paper.
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I t  contains a charge of £oz. of R .F .G .2 powder., retained in position 
by the tapered fringe on the upper part of the container being bent 
inwards, and then coated with Pettm an's cement.

Wad and glazed board disc,— The wad (Mark IV) is made of f e l t ; 
it has a disc ol glazed board stitehed to the underside. The wad and 
glazed-board disc have a central perforation 1 '5  inches in diameter, 
into which is secured a paper cylinder.

The projecting end of the paper cylinder fits into the upper end 
of the cordite charge.

I t  is intended to allow the gases from the fired charge to  pass 
unobstructed through the wad to the Night Tracer.

The Ud.— The lid (Mark V II) consists of a corrugated disc of white 
metal, perforated in the centre and weakened by a number of radial 
Blits. The upper portion is flanged so as to form a lip to rest on the 
mouth of the cartrid g e  case ; three notches are cu t in the rim for 
the tongues on the case.

To the upper face of the disc is soldered a corrugated ring of white 
metal which tends to strengthen the lid.

The hole in the centre of the lid is closed by a disc of batiste and 
a disc of paper secured to the underside of the lid by shellac.

Adapter.— For description of the Mark VI adapter, see page 445.
Making up the cartridge.— The charge is placed into the cartridge 

case, igniter end first, care being taken to keep it central, the adapter 
is then screwed into the base of the case and into the metal igniter. 
Over the charge is placed the felt wad, the paper cylinder attached to  
the wad fitting into a recess formed by the cordite sticks being bent 
outwards.

The edge of the white metal Ud before insertion is coated with 
Pettm an's cement to make a damp-proof jo in t; the Ud is pressed 
home in the mouth of the case and retained in position by the three 
tongues being bent over it.

For marking on cartridge, see page 480.

The lower portion of the container is secured by means of three
brass rivets to  the flange of the thimble.

E arlier  Marks o f  Q .F., 12-pr ., o f  1 2  cwt. Cartridges.

Cartridge,'Q.F., 12-pr., 12 cwt., Filled 2 lb. Cordite, M .D., Size 11.
W ith P rim er , Mark II .

W ith Ad apter , Mark II.

Cartridge, Q.F ., 12-pr., 12 cwt., Filled 1 lb. 15 oz. Cordite, Size 15.
W it h  P rim er , Mark III .

W it h  A d a p t e r , Mark III .

Cartridge, Q.F., 12-pr., 12 cwt., Filled 13| oz., Cordite} Size 4£.
W ith P rim er , Mark I.

W ith Ad apter , Mark I.

The above-mentioned cartridges are all made up in the same 
manner ; they differ from the latest type, already described, in having



a  shalloon igniter stitched into the end of a cordite cylinder; an 
earlier pattern of adapter, metal Ud and felt wad are used. (The 
reduced charge has a paper cylinder,)

The Cartridge, Q .F., 12-pr., 2 lb, M.D. charge, Mark I I ,  is described 
below.

Cartridge, Q .F., 12-pr ., 12 c w l , 2 l b ., M.D., Size 11, with
A d a p t e r , M a r k  I I ,
(Plate L X X X V II .)

The cartridge consists of a brass ease, charge, igniter, cordite 
cylinder, felt wad with glaze board disc, and adapter.

The case.— The case is made of solid drawn brass with a projecting 
rim, and has a central hole through the base, screw-threaded for 
the adapter or electric primer. Three tongues are formed a t the mouth 
to  secure the lid. The case is coated inside and out with transparent 
lacquer.

The charge.— The charge consists of an inner bundle of cordite 
secured by silk or shalloon braid, fitted at the centre of the rear end 
with a cordite cylinder and igniter. The remainder of the cordite 
charge is placed round the bundle thus formed, and tied in three 
places with shalloon braid. The lower ends of the outside sticks of 
cordite are divided into six bundles, and tied with silk sewing, so as 
to form a firm enlarged base to the charge.

The igniter.— The Mark I I  igniter consists of 10 drams of R.F.Gr.2 
powder contained in a  cylindrical shalloon bag choked with silk 
sewing. I t  is stitched to  the inside of a cordite cylinder 4 inches in 
length, 1 inch internal diameter, and ’05 inch thick. The function 
of the cordite cylinder is to form a recess for the projecting end of 
the adapter or p rim er; it is included in the weight of the charge.

The wad and glazed board disc.— The wad (Mark III ) consists of 
a disc of felt on top of which are placed two rings of f e l t ; a disc of 
.glazed board is then placed underneath the felt disc, and the whole 
stitched together, thus making the wad thicker round the edge than  
in the centre.

The lid.— The latest Mark of lid is Mark Y I ; it is concave, and 
consists of two discs of white metal soldered together, the interior 
being filled up with a stiawboard disc having a number of perfora
tions. The strawboard disc tends to strengthen the lid ; the per
forations axe intended to allow the gas pressure (when the cordite 
charge is fired) free access through the holes in the protecting plate 
of the latest Marks of base fuzes, so as to ensure th at the copper 
pressure plate and spindle are crushed in. To enable the metal lid 
to break up easily, it is weakened by radial and concentric grooves, 
and it has a small projecting flange by which it is supported on the 
mouth of the case ; three notches are cut in the rim of the lid for 
the tongues on the mouth of the case.

Making up the cartridge.— The charge is placed into the cartridge 
case, igniter-end first, and then covered with the felt wad with the 
glazed-board disc next to  the cordite. The edge of the white metal 
lid before insertion is coated with Pettm an’s cement to make a  damp- 
proof jo in t; the lid is pressed home into the mouth of the case and



444

retained in position by the three tongues being bent over on to it. 
An electric primer, or an adapter (see Plate L X X V I.) is screwed into 
the base, the front end projecting into the cordite cylinder.

F o r information on the cartridge, see page 480.
The Cartridge, Q.F., 12-p\, 12 c w t 1 lb. 15 oz., Cordite, size 15, 

Mark I I I ,  differs from the above in the igniter which contains 1J oz. 
instead of 10 drs. of R .F .G .2 powder, and the cordite cylinder is 
longer. '

The outer layer of cordite sticks forming the charge are divided 
into five instead of six bundles.

Cartridge, Q.F., 12-pr. of 12 cu’t., 2 lb. Cordite M .D., Size 11.
W ith P rimer, Mark I.

With Adapter, Mark I.

Cartridge, Q.F., 12-pr. of 12 cwt., 1 lb. 15 oz., Cordite, Size 15.
With P rimer, Mark II.

W ith Adapter, Mark II .

The above cartridges for the 12-pr. of 12 cwt. differ from those 
already described in the method of making up the charge, which is 
divided into two portions. The larger portion consists of sticks nearly 
the full length of the case, which are secured together by two pieces 
of shalloon braid. Round the bottom of these sticks a short shalloon 
bag, with a pocket for the igniter, is placed, and the short sticks, 
which form the second portion of the charge, are packed in this bag, 
thus enlarging the diameter of the charge at the bottom. The bag 
is provided with a draw string of shalloon braid which is pulled in 
and tied tightly above the short sticks. Two pieces of shalloon braid, 
attached to the bag, are passed up round the securing braid on the  
long sticks and fastened in the centre of the cordite by a reef knot. 
Silk braid was used with earlier issues.

oz. Igniters.

The Mark IV igniter consists of 1£ oz. of R .F .G .2 powder contained 
in a cylindrical shalloon bag choked with silk sewing. I t  is stitched 
to  the inside of a cordite cylinder 4  inches in length, I inch internal 
diameter, and '05  inch thick. The function of the cordite cylinder 
is to form a recess for the projecting end of the adapter or primer ; 
it is included in the weight of the charge.

Mark I I I  igniter.— The Mark I I I  igniter differs from the Mark IV  
above described in tbe shalloon bag which was closed with a disc of 
shalloon top sewn all round, instead of being choked with silk sewing,

Mark I I  igniter.— The Mark I I  igniter consists of a paper and 
calico dome choked a t one end, and perforated. Secured to the inside 
of the dome is a shalloon bag containing 8^ drs. R .F .G ,2 powder.

Mark I  igniter.— The Mark I igniter was a paper cylinder pointed 
a t one end, filled with oz. of R .F .G .3 powder and closed with a  
perforated millboard wad and shalloon disc. I t  screwed on the front 
end of the electric primer.
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10-dram I gniters.
Mark I I  igniter.— The Mark II  igniter is similar to the Mark IV  

1£ oz. igniter, but a smaller cordite cylinder is used.
Mark I  igniter.— The Mark I 10-dram igniter differs from the 

Mark II  in the shalloon bag which was closed with a disc of shalloon 
top sewn a]l round, instead of being choked with silk sewing.

E a r l i e r  M a r k s  o p  L i d s ,

The latest Mark of lid for the Q .F., 12-pr., 12 and 18 cwt,, is Mark 
V II, intended for use with shell fitted with Night T racers ; it is 
described on page 442.

The Mark Y I  lid.— The Mark VI lid is concave ; it consists of two 
discs of white metal, soldered together, the space between being fitted 
with a strawboard disc having a number of perforations. The per
forations are intended to allow" the gas pressure (when the cordite 
charge is fired) free access through the holes in the protecting plate 
of the Mark V II medium base fuze.

Mark V lid.— The Mark V lid differs from the Mark VI in the 
strawboard disc which has only one central perforation.

This Mark of lid was declared obsolete, owing to the introduction 
of the new pattern base fuze with the pressure plate to  the side, instead 
of in the centre of, the base.

Mark I V  Ud.— The Mark IV lid was flat instead of being concave ; 
an earlier Mark of felt wad is used with this lid.

Mark I I I  lid.— The Mark I I I  lid was similar to the Mark IV, but 
the strawboard disc inside the iid was not perforated. I t  prevented 
the pressure plate in medium base fuzes from acting properly as it 
sealed the holes in the steel plate and thus caused blinds.

All Mark III  lids have had a hole bored in the centre of the under
side of the lid and strawboard wad, and are known as Mark I I I *  lids,

Mark I I  Ud.— The Mark I I  lid contained a lubricant of beeswax 
and tallow instead of a disc of strawboard.

Mark I  lid.— The Mark I lid had a stronger bottom disc of white 
metal than Mark II.

C a r t r i d g e , Q.F. o r  Q.F.C. A d a p t e r s .

(For use in Q.F. Cartridges, to enable tubes to be used instead- of
electric primers.)

Q.F. and Q.F.C, cartridges, 12-pr., 14-pr., 4-inch, 4 *7-inch and 
6-inch are now issued with adapters in place of electric primers ; but 
the primers will still be met with both in Land and N aval Service.

Mark V I adapter.— The latest Mark., of adapter is Mark V I ; it 
is intended for use with cordite charges fitted with metal igniters.

I t  is made of aluminium bronze or manganese bronze similar to  
the “ Prim er, electric, large ” in external appearance, but has no 
gas-check portion ; the front end is screw-threaded to fit the metal 
igniter.

I t  is bored out to take a V.S. tube ; the front end is closed by a 
disc of foolscap paper shellaced on and coated with Pettm an’s cement.

The adapter is fitted with a small spring plunger to prevent the 
tube from falling out during loading.
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Fig. 139.
MARK VI ADAPTER (WITH META 1. IGNITER).

Marks IV  and V adapter.— The Marks IV and V adapters are used 
with. Q.F. cartridges when the charge is fitted with a cordite cylinder 
igniter.

They differ from the Mark VI in the front end being left plain instead 
of being screw-threaded.

The Mark IV  has no spring plunger to hold the tube from falling 
out during loading.

Fig. 140.

MARK V ADAPTER.

Paper (Use.
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Marks I  and I I  adapters.— The Mark I  and II  adapters may still 
be m et -with in the Service ; they are made of hardened steel and 
must not be stored in cartridge cases.

There is no Mark I I I  adaptor in the Service.
Marks I  and I I  adapters (converted).— The converted adapters are 

the bodies of old “ Primers, Electric, Large ” (Marks II  to V) bored 
out to take a V.S. tube.

A brown paper Ting is shellaced into the recess a t the small end, 
which is then closed by a  disc of foolscap paper shellaced on, and 
coated with Pettm an’s cement.

The Mark I I  is fitted with a spring plunger to hold the tube in 
position during loading.

The converted adapters are used only in cartridges where the 
charge is fitted with a cordite cylinder igniter.

They can only be used once.

Q.F. 12-pr . o f  8  c w t .

Cartridge, Q.F., 12-pr. o f  8 c w t . ,  F illed 13| ozs. Cordite, Size 10.
W ith  A d a p t e r ,  M a r k  III .

The Mark I I I  cartridge for the Q .F., 12-pr. of 8 cwt. is made up 
in the same way as the latest Mark of 12-pr. of 12 cwt. cartridge 
already described (see Plate L X X X V I I .)

The cartridge case is shorter and is closed with the 12-pr. of 8 cwt. 
lid, Mark VI. '

This lid is similar to the Mark Y 1I lid used with the 12-pr. of 12 cwt. 
cartridge, but is larger in diameter.

Mark I I  Cartridge.
The Mark I I  differs from the above in the charge, which has a 

cordite cylinder igniter, and an earlier pattern of lid and adapter 
(see Plate L X X X V II .)

Mark I  Cartridge,
The Mark I cartridge differs from the Mark II  in the charge, which 

is made up in two portions; th e lower part is enclosed in a shalloon 
bag with a pocket for the cordite cylinder igniter.

Q.F., 1 2 - p r . o f  18 c w t .

F u l l  C h a r g e .

Cartridge, Q .F., 12-pr. op 18 cwt., F illed 2 lbs. 12 ozs. 2 drs. 
Cordite, M.D., Size 11. W ith Adapter, Mark I I I  | X  | .

The cartridge consists of a case with Mark VI adapter, cordite 
M.D, charge, with metal igniter, paper cylinder with glazeboard disc 
and felt wad, and a white metal lid.

The. charge.— The charge is made up in the same way as the 12-pr. 
of 12 cwt. cartridge illustrated on Plate L X X X V II .

Paper cylinder.— The paper cylinder is perforated, and is about 
5 inches long; near the lower end of the cylinder, secured by copper 
wire, is a millboard ring with a ring of glazeboard on the underside.
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Adapte r.
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of charge to increase die-rat base.
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The projecting end of the paper cylinder fits into the top of the 
cordite charge. A -millboard and a felt ring are attached to the upper 
end of the paper cylinder.

The white metal lid (Mark V II) employed in making up the 12-pr, 
of 12 cwt. cartridge is used.

Cartridge, Q.F. 12-pr ., 18 cwt., tilled , 2 l b . 1 2 ^  oz. Cordite,
M.D., Size  11,

W ith Adapter , Mark II.
W ith P rtmer, Mark II.

The above cartridge is made up in the same way as the Mark I I  
2 lb. M.D. charge foT the 12 cwt. gun ; the same cordite cylinder and 
10 dram igniter are used. The case is, however, much longer and a 
paper cylinder is placed on top of the charge. The Mark VI lid is 
used.

The Mark I cartridge is obsolete.

R educed  Charge tor 12-pr . of 18 cwt.

Cartridge, Q.F. 12-pr ., 18 cwt., fil l e d , l l b . 11 oz. 14 drams 
Cordite M.D., Size 8, with Ad apter , Mark III .

The above cartridge is made up in the same way as the Mark III , 
full charge ; as the charge is shorter, a longeT paper cylinder is used.

Mark 11 Cartridge.

The Mark II  reduced cartridge for the 12-pr. of 18 cwt. differs 
from the Mark I I I  in having a cordite cylinder igniter, instead of a 
metal igniter; an earlier pattern of adapter, paper cylinder and lid, 
is used.

Q.F. 14-f r .

Cartridge, Q .F. 14-pr ., fil l e d , 2 l b . 12 oz. Cordite, M.D., Size 11, 
with Adapter , Mark III  J N | .

The Mark I I I  cartridge for the Q..F. 14-pr, consists of a case, 
Mark IV  adapter, charge with metal igniter, paper cylinder, wad 
and lid.

The case.— The case is similar to the 12-pr. of 12 cwt., but is longer 
and is necked at the top.

The charge,— The charge with metal igniter is made up in the 
same way as the 12-pr. of 12 cwt. charge. .

The paper cylinder.— The cylinder is made of brown paper, per
forated and fitted a t each end with double perforated millboard rings. 
A disc of glazed-board is attached by copper tacks to the end of the 
cylinder, which is placed next the cordite charge.

Wad.—The wad (Mark I II )  consists of a disc of felt on top of 
which are placed two rings of fe lt; a disc of glazed-board is then



44&

placed underneath the felt disc, and the whole stitched together, thus 
making the wad thicker round the edge than in the centre.

The Ud.— 'The Mark V white metal lid is used ; it is concave, and 
is strengthened by a perforated strawboard disc ; it is sim ilar to the 
Mark VI lid for the Q .F, 12-pr., 12 and 18 cwt. ■ '

Marks 1 and I I  Cartridges.

The Marks I and II  cartridges are made up in the same way as the 
Marks I and I I  (full charge) cartridges for the 12-pr. of 18 cwt.

(For particulars, sec Table 35.)

Q.F. 15-p r . '

The following charges are nsed with the Q .F. 15-pr. gun, i.e, :—  
1 lb. 2 kg- oz. Cordite, M.D.T., Size 20 -1 0 , (For shrapnel shell and 

case shot.)
, 4 oz. Cordite, Size 5. {Reduced charge for, star shell.)

Ca r t r id g e , Q.F. 15-tr., f i l l e d , 1 l b . 2{%  oz. Co r d it e , M.D.T.,
S iz e  20 -1 0 , M a r k  III  | L  | .

(Plate L X X X I X .)
The cartridge consists of case, with percussion cap or primer, 

cordite M.D.T. charge with igniter and glazed-board lid.
The case.— There are three marks of case for the Q .F. 15-pr., and 

either m ay be used in making up this cartridge.
The Mark I case takes a  special percussion cap, which is pressed 

directly into a recess in the base of the case.
The Mark II  case takes a cap in a cap chamber which is similar 

in form to  the 2 ‘ 95-inch, 6, or 3-pr. cap and cap chamber illustrated 
on Plate L X X X I .  I t  differs in the cap being made thinner.

The Mark I I I  case takes the Primer, Percussion Q .F. Cartridges, 
No. 3. See page 382.

Marks I and II  cases can be prepared to take the percussion primer, 
and then become Marks I *  or I I*  respectively.

The charge is made up of a core of size 2 0 -1 0  M.D.T. cordite, hooped 
in two places with No. 1 sewing silk, and having a Mark I II  igniter 
secured a t one end by the ties being passed over the top hoop, through 
the core and tied together. Around this core longer sticks of similar 
cordite are bundled and secured by shalloon braid.

The igniter consists of 4 drams of R .F .G .2 gunpowder, contained 
between two discs of undyed shalloon, to which, are attached four 
ties made up of two strands of No. 1 sewing silk, doubled and knotted.

The glazed-board lid is cup-shaped. Tbe outer edge is coated with 
Pettm an’s cement and tbe lid is inserted as shown in the plate.

Three tongues on the case are then turned over to secure the lid, 
these joints being also coated w'ith Pettm an’s cement.

A label giving particulars of the charge is shellaced to the top 
of the lid. See page 480.

(b  11123) 2 F
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Mark 11 Cartridge,

Fig. 141.

Cartridge, q.f ., 16-pk ., filled , 1 lb . 2-J-g- oz. cordite m.d.t .,
SIZE 2 0 -1 0 , MARK II.

Scale i .

Cap Mark 11

The 1 lb. 2-4$ oz. cartridge, M ark I I  differs from the Mark I II  only 
in the method of making up the charge, and in the igniter. The 
charge consists of a bundle of cordite M.D.T. tied with shalloon braid 
a t each end ; to the base is attached the igniter. The igniter is made 
in two parts so as to cover the bottom of the charge, one part being 
in the form of an annular ring of shalloon to fit round the bottom  
of the case, and the other in the form of a disc to rest on the front 
end of the primer. The disc portion is sewn to the ring, and both 
are filled with S .F .G .2 powder. Four pieces of shalloon braid attached  
to the igniter pass up under the lower and over the upper securing 
braid on the sticks, and are fastened in the centre by reef knots.

The Mark I cartridge was ordered to be converted locally to Mark II  
pattern, and to be then known as Mark I*  (§ 15208).
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Stab Sh ell  Charge fo e  10-p b ., Q .F.
Cartridge, Q.F. 15-pr., f il l e d , 4  ozs. Co rdite, Size 5, Mabk  II ,

( F o r  St a r  Sh e l l .)
The charge consists of 4 oz. of cordite, size 5, cut about *9 inch in 

length, made up into a circular bundle and enclosed in a  shalloon 
bag, the mouth of which is drawn in by a drawstring and closed by  
a disc of shalloon stitched to the bag. I t  has an igniter a t  one end 
filled with 4 drams of S .F .G .2 powder contained in a pocket formed 
a t the bottom of the shalloon bag. .

The charge is held in position in the case by a  perforated paper 
cylinder with two perforated discs of paper secured to  each end, and 
by a glazed-board lid.

The same cases may be used, as are used in making up the full 
charge, .

The M ark 1  cartridge differed from the Mark I I  in the igniter 
being filled with 2  drains of guncotton yarn.

Q.F, 4-inch , Marks I to I I I *  and Q.F.C. 4-inoh.
There are a t present four cartridges for the above-mentioned 

guns, viz. :— -
F u l l  Ch a r g e s .

Cartridge, Q.F. 4-inch, M a r k s  I  to I I I *  Guns, filled , 3 l b s . 9 ozs. 
Cordite, Siz e  15, with Adapter, M a r e  IY  j C | .

C a r t r id g e , Q.F. 4 - in c h , M a r k s  I t o  I I I *  G u n s , f i l l e d , 3  l b s , 8  ozs. 
11 DR5. Co r d it e , M.D.T., Siz e  20-1 0 , with  A d a p t e r , M a r k  
II  | C | .

R e d u c e d  C h a r g e s .
Cartridge, Q.F. 4-inch, Marks I I I  to I I I *  Guns, f il l e d , 1£ l b s . 

Cordite, Size 5, with  Ad apter , Mark IV  | L | .
Cartridge, Q .F., Marks I to  I I I *  or Q.F.C. 4-inch Guns, f il l e d ,

1 l b . 10 ozs. 14 d h s . C o r d it e , M.D., Siz e  41, w it h  A d a p t e r , 
M a r k  I I I  | C | .

The above-mentioned cartridges are all made up in the same way 
as the Mark I II  2-lb. Cordite, M.D. cartridge for the Q.F. 12-pr. of 
12 cwt-s., described on page 441.

They differ only in weight, dimensions, and nature and size of 
cordite used. The reduced charges are cut shorter than the full charges. 
This necessitates the use of a paper cylinder.

For earlier Marks of Q.F. or Q.F.C. 4-inch cartridges, see Table 35.

Q.F. 4 -inch, Mark IV,
(Plate X C .)

Cartridge, Q.F. 4-inch, Mark IY  Gun , f il l e d , 5 l b s . 1 oz. 12 drs. 
Cordite, M.D,, Size 1G, Mark I I  j N j .

The above-mentioned cartridge consists of a Case, Primer, Percus
sion, No. 1, Charge of M.D. Cordite, Felt W ads, Lid and Safety Clip.

The mse, Mark I I , is made of solid drawn brass. I t  has a projecting 
nm  at the base to prevent it being pushed too far into the gun and to  

(b  11123) 2 f  2
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facilitate extraction. A hole is bored through, the centre of the base, 
screw-threaded to take the Primer, Percussion, No, T. Three tongueB 
are formed a t the mouth to secure the lid. The case is coated inside 
and out with transparent laequer.

The -primer.— F o r . description of the primer, see page 379.
The charge) M ark I I f consists of a central bundle of cordite, M.D., 

tied together with silk sewing. Around this central bundle is arranged 
another layer of cordite sticks of greater length than the central bundle 
so as to leave a Small central recess a t the lower end of the charge to 
fit over the primer and the boss on the inside of the case.

The remainder of the cordite charge is placed around the core thus 
formed, and tied with shalloon braid in three places.

The lower ends of the outside layer of cordite sticks are divided 
into six bundles and tied with silk sewing, so as to form a firm enlarged 
base to the charge.

Wad and glazed-board disc.— The wad (Mark I) is made of felt, 
with a disc of glazsed-board stitched to  the underside.

The wad and glazed-board disc have a central perforation 1 14  
inches in diameter, into which is secured a paper cylinder. The pro
jecting end of the cylinder fits into the upper end of the cordite charge.

I t  is intended to allow the gases from the fired charge to pass 
unobstructed through the wads to the Night Tracer-

Two or more rings of felt are placed on top of the wad to fill up 
the space in the mouth of the case.
. The Ud.— The lid (Mark V II) consists of a corrugated disc of white 
metal, perforated in the centre and weakened by a number of radial 
slits. The upper portion is flanged, so as to form a lip to rest on the 
mouth of the cartridge case ; three notches are cut in the rim for 
the tongues on the case.

To the upper face of the disc is soldered a corrugated ring of white 
metal, which tends to strengthen the lid.

The safety clip is similar, except in size, to  that for the 6-pr. illus
trated on page 397,

M ark 1 Cartridge.

The M ark I  cartridge differs from the Mark II  in the case and 
charge which are both Mark I pattern.

The M ark I  case has a thinner boss inside the base. I t  was found 
that the gases from the propellant charge escaped to the rear between 
the case and the primer.

Mark I cases are being brought approximately to Mark II  pattern  
by riveting in a bush and preparing it for the primer.

Such cases are known as Mark I*  and will be used in making up 
Mark II  cartridges.

The M ark I  charge has a smaller recess at the base than the 
Mark II.
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Q.F. 4-ikch, Mark V.
(Plate XCI.)

Cartridge, Q.F. 4-inch, Mark V Gun , filled , 7 lbs. 11 ozs. 
Cordite, M.D., Size 16, Mark I | K [ -

The above cartridge differs from th at for the 4 -inch., Mark IV gun 
chiefiv in dimensions, and in the weight of the charge.

The wad consists of a ring of felt, and a disc of glazed-board 
stitched together.

Q .F. 4 '5 - inch H owitzer.

There are two cartridges for the Q.F. 4 '5-in ch  Howitzer, viz. :

Cartridge, Q.F. 4 1 5-inch H o w itzer , k illed , 15 ozs. 14 drs. 
Cordite, M.D., Sizes 2 \  and 4£, Mark I S L  | .

Cartridge, Q .F. 4 '5 - in c h  H ow itzer, f i l l e d , 14 ozs. Cordite, 
Sizes 5 and 3f, Mark I [ S I [ .

The 15 ozs. 14 drs. charge is here described, and is illustrated on 
Plate XC1I.

Cartridge, Q .F. 4 "5-inch H ow itzer , f il l e d , 1 5 ozs. 14 drs. Cordite, 
M.D., Sizes 2 \  a n d  4|, Mark I | L  | .

The cartridge consists of a case, percussion primer, charge and 
leatherboard lid.

The case.— The case is made of solid drawn brass of the form and 
dimensions shown on Plate X C II. A hole is bored through the centre 
of the base, scre w -threaded to take the Prim er, Percussion, No. 1 ; the 
case is sand blasted inside and out, and coated externally with a dull 
black lacquer, similar to  the Q.F. 13-pr, and 18-pr. cases.

Charge.— The charge is made up in five portions, each portion 
being enclosed in a cambric bag. Each  portion bas printed on it the  
calibre of the howitzer, the number of the portion and its weight, the 
numeral, the lot number of the cordite, and manufacturer’s initials, 
or trade mark.

The" weights of the five portions are :—

1st portion (core) . . ■ -
f  4 ozs, 13
u  „ 1

drs.
3 f

Size
-  H

2nd ,, . . , . i  „ H 5 >
3rd ,, . . 1 „ 12 ji
4th „ . . , , 2 ‘„ H » 4 i
5th ,, . . » , 4 „ 5 53

The 1st portion (core) is made up as follows :— 1 ozs. 2 drs. of 
cordite, M.H., size 2 J , is cut 1 '7 5  inches long and tied in two places 
with machine thread ; round this bundle is tied a layer of size 2\, 
cu t 2 ' 2 5  inches long, thus forming a  recess at one end to  fit over 
the primer when the charge is inserted into the case. Around the 
base of this bundle is placed a ring of 1 oz. 1 dr., size 4£, and the 
whole is then placed in a cambric bag.
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Rings,— The  remaining portions are first formed into rings, tied 
across in three places with machine thread, and then enclosed in 
cambric bags ; the rings fit over the stem of the core.

Leatherboard cup or Ud,—-This is inverted when placed in position, 
and closes the mouth of the cartridge case, A tape becket is fitted to  
the outside of the cup, by means of which the latter can be with
drawn.

P acking.--The cartridges sire packed, one in a tin box, the box  
being lined with leatherboard.

t There are two Marks of the box. Mark I has the lid secured by a  
tin band soldered on, and Mark XI bas the lid secured by a bayonet 
joint. . '

Cartridge, Q.F, 4 '5 - inch H ow itzer, f il l e d , 14 ozs. Corditer 
Size 5 and 3^, Mark I  i S I  [ .

The 14-02. charge is made up in exactly the same way as the 15-oz* 
14-dr. charge. I t  is used in India only.

weights of the five portions are :—
1st portion (core) . .  , . 5 ozs. 5 drs. Size 3|-
2nd ., , . . . 1 „ 1 „ ,, 5
3rd „  . .  . . 1 „ 7 „ 5
4th „  . , . . 2 „ 5 „ » 5
5th „  . .  . . 3 „ 14 „ „ 5

Q.F. 4 ‘7-inch, Marks I t o  IV * Guns.
There are two cordite cartridges for the above-mentioned guns, 

viz. :—

F u l l  C h a r g e .

Cartridge, Q.F. 4 ‘ 7-inch, Marks I to IV * Guns, fil l e d , 5 lus. 
7 ozs. Cordite, Size 20, with Ad apter , Mark V II j C j ,

R educed  Charge.

Cartridge, Q.F. 4 ‘7-inch, Marks I t o  IV * Guns, f i l l e d , 2 l b s .  

5 1 ozs. Cordite, Size  7-f-, with A d apter , Mark IV  ] C j .

The above-mentioned cartridges are made up in the same way 
as the 14 Cartridge, Q.F. 12-pr., 12 cwts., filled, 2 lbs. Cordite, M.D., 
size 11, Mark III  j C | ” described on page 441,

They differ only in weight, dimensions, and nature and size of 
cordite used. The latest Mark of lid for the 4 '7-in ch  is Mark IX .

The empty case for the 4 ‘7-inch, Marks I to IV* guns is Mark II. 
Mark I is obsolete.

The reduced charge is used in Naval Service, and with the 4 ‘ 7-inch 
on travelling carriage (L.S.) for practice purposes with all projectiles. 
The cartridge is made up in the same way as the Mark VI full charge, 
but a  paper cylinder is used to fill up the space in the front of the 
case. (See Plate X C III.}
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E arlier Marks of 4 '7 - inch Cartridges.
F ull Charge.

The Mark VI 5-lb. 7-oz. cordite cartridge for the Q .F. 4 '7-inch , 
Marks I  to  IV * guns is similar in design to the Q .F. 12-pr. cartridge
described on page 443. .

The outer layer of cordite sticks are divided into six bundles and
tied with shalloon braid instead of silk seeing.

F i g .  1 4 2 .

C A R T R ID G E , Q .F . 4'7-IXCH, M A R K S  I  T O  I V *  G U N S , F I L L E D ,  5 L B S .  7 O Z S.

C O R D IT E , S IZ E  20, M A R K  V I .

S c a l e

The Mark V III lid is used in making up this Mark of cartridge ;
. it is concave, and contains a perforated strawboard disc ; the Mark 

V II lid has a  strawboard disc with only one central perforation ; the 
Mark VI lid was f la t ; in the Mark V lid the strawboard disc had 
no central perforation ; the Mark IV  contained a lubricant of bees
w ax and tallow7,

The M ark V  cartridge differs from the Mark VI in the charge, 
which is made up in a different, manner, a  shalloon bag with pocket 
for the cordite cylinder and igniter being used.
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M ark I V  cartridge differs from Mark Y  in the following points : 
the lengths to which the cordite is c u t ; the shalloon bag is longer, 
and above the eharge is a paper cylinder, with a  disc of silk cloth on 
its underside, and above it a felt wad.

A certain number of Mark IV  cartridges have been altered to  
Mark IV * by omitting the paper cylinder, and filling up the space 
by a glazed-board disc and felt wads.

M ark I I I  4 '7-inch cartridge differs from Mark IV in having the 
Mark II  igniter and no shalloon bag.

Owing to tbe fact that portions of this igniter sometimes remained 
in the chamber, unconsumed, and caused the shell to jam , when 
loading the next round, Mark I I I  cartridges have been altered to  
Mark III* .

Mark I I I *  cartridges are made to conform as far as possible to  
Mark V, but the cordite being shorter, the space above the felt and 
glazed-board wad is filled in by one or more felt wads.

E a r l ie r  Ma s k s  ok R e d u c e d  Ch a r g e .

The earlier Marks of the 2 Lb. Of oz. cordite cartridge are fitted 
with cordite cylinder igniters and an older pattern of adapter.

The Mark I I I  cartridge has a concave lid, the Mark II  a flat lid. 
The Mark I has the cordite charge made up in a different way ; 

a shalloon bag with pocket for the cordite cylinder igniter is used.

Q.E. 4 '7 -inch, Mark V Gun (L.S.).

Ca r t r id g e , Q.E. 4 '7 - inch, M ark  V Gu n , f il l e d , 8  l b . 10 oz. 
Co r d it e , M.D., Size  16, W it h  A d a p t e r , Ma r k  I. W ith  
P r im e r , M ark  I.

This cartridge is made up in the same way as the Q.F. 12 pr., 
2 lb. Cordite, M.D., Mark I cartridge described on page 444.

The cartridge ca$e} Mark I I , differs from that for Marks I to IV *  
guns in being longer ; it takes the same lid.

The charge is divided into two portions. The larger portion con
sists of sticks nearly the full length of the case, which are secured 
together by two pieces of shalloon braid. Round the bottom of these 
sticks a short shalloon bag, with a pocket for the igniter, is placed 
and the short sticks, which foTm the second portion of the charge, 
are packed in this bag, thus enlarging the diameter of the charge at 
the bottom. The bag is provided with a draw-string of shalloon braid 
which is pulled in and tied tightly above the short sticks. Two pieces 
of shalloon braid, attached to the bag, are passed up round the 
securing braid on the long sticks and fastened in the centre of the 
cordite by a  reef knot.

The Mark I  empty case differed from the Mark I I  in being wider 
a t the mouth, and took a special white-metal lid.
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Q .F. 6-in c h  Guns.

There are two cordite cartridges for the Q.F, 6-inch guns, the 
latest Marks of which are :—

F ull Charge.

Cartridge, Q.F. 6-inch G u n , Short, fil l e d , 13 l b s . 4 ozs. Cordite, 
Size 30, W ith A d apter , Mark X  | C | .

R educed Charge.

Cartridge, Q.F. 6-inch Gun, Short, filled , 5 lbs. 8 ozs. Cordite, 
Size 10. W ith Adapter, Mark I I I  1 N [ . W ith P rimer, 
Mark III  | Iff | .

F ull Charge.

The 13 lbs. 4 ozs. charge is made up in the same way as the 12-pr. 
-of 12 cwts., 2  lbs. M.D. cordite. Mark I I I ,  cartridge, described on 
page 441, differing from it only in weight, dimensions, nature and 
size of cordite used.

Q.F. 6-inch cases.— There are two different cases for the 6-inch—  
the “ long ”  and the “ short.” The former was introduced for powder 
charges, and is still so used.

I t  has also been filled with cordite charges, but in future these 
will be made up in short cases. In consequence of this the word 
“ long ” or “  short ” is found in the name of each filled cartridge.

Long cases which are not required for powder charges are cut 
■down to the same length as the short cases, and take the same white- 
m etal lid.

The latest Mark of the empty “ short ” case is Mark IV  ; it has 
6 tongues a t the mouth. The Mark I I I  case has only 3 tongues ; 
when fitted with 3 additional tongues it will he known as Mark III* .

The latest pattern of “ long ” case is Mark I I ; when cut down 
to make a short case it is known as Mark II*  if provided with 3 
tongues, and as a Mark I I * *  if provided with 6 tongues.

Mark I cases were not cut down.
The latest Mark of lid for the 6-inch short cartridge is Mark V. 

F o r earlier Marks of 6-inch cartridges, see Table 35. *

R educed Charge.

The 5 lbs. 8 ozs. cartridge is illustrated in Fig. 143.
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Fig. 143.

C A R T R ID G E , Q..F. O R  Q .F .C .  6 -IN C H  G U N , S H O R T , F I L L E D ,  5 L B , 8  O Z .

C O R D IT E , S IZ E  10, M A R K  I I I .

Scale £.

A>/ ? /A T £ / ? '^
A.— Cordite cylinder, B -— Shalloon braid. C.^-Tgniter.
D.—-Silk, sewing, No, 2, E .— Silk, sewing, No, 1. F .— Felt rings.
G.— Felt disc. H.— Paper cylinder. J . — Glazed-board disc.

K .— Lid, Mark Ilf .

I t  consists of a Mark IV, I II* , or II**  case with “ Primer, E lectric, 
Large ” or “ Adapter.”

The charge is made up by tying a portion of the cordite with shal-
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loon braid, a  Mark IV  igniter being fitted in the centre a t the base. 
The remainder of the charge is divided into six portions, which are 
tied around the central bundle with shalloon braid.

A paper cylinder, a Mark I I I  felt and glazed-board wad and a 
Mark I I I  lid are placed on top of the charge, the 6 tongueB of the  
case being turned over to  secure th e lid.

Q.F. Cartridges for P aper Shot.
(Plate X C IV .)

The nnder-mentioned cartridges are used for firing paper shot 
from guns in the Land Service, which are so situated th at they cannot 
fire their Service, or even a Practice projectile, in time of peace.

Cartridge, Q .F. 12-pr., 12 cwts., filled , 3J- lbs., S.P. W ith 
Adapter, Mare: I | L  | . "With P rimer, Mark I  ] L  | .

The 3 J  lbs. S.P. powder cartridge consists of a Service pattern  
case, with an adapter or primer.

The charge is contained in a silk cloth bag which is hooped with 
silk braid and is choked with silk sewing ; in the base of the bag 
is secured a  Mark I I  8 J  drams R .F .G ,2 igniter in a perforated calico 
and paper dome.

The mouth of the case is closed by a felt wad and a white-metal 
lid.

Cartridge, Q.F. 4 ’ 7-inch Marks I  to IV * G u n s , filled , 12£ lbs., 
S.P. With Adapter. Mark I  | L  | . W ith P rimer, Mark I  
| L  | .

The 12^ lbs. S.P. powder cartridge consists of a Service pattern  
case, the interior being coated with brown lacquer.

The charge is placed in loose, and the mouth of the case is closed 
by a felt and glazed-board wad and a  brass lid.

Cartridge, Q.F. 6-inch Gun, L ong, filled , 29|- lbs., E .X .E .  
W ith Adapter, Ma r k  I | L  | . W ith P rimer, Mark I  1 L  | .

The 29| lbs. E .X .E . powder cartridge is made up in a Mark I  
or I I  long case, the interior being coated with brown lacquer.

The charge is made up in two portions. The first portion consists 
of 13 lbs. of powder placed in the case by hand, in 9 layers, the bottom  
and second layers having a priming of prism1 black in the centre. The 
second portion, consisting of 16J  lbs. of powder, is built up in 13 layers 
and enclosed in a  shalloon bag choked with silk sewing ; a felt wad 
is placed over the second portion, and the mouth of the case closed 
bv a brass lid.



Ta ble  N o , 3 5 .—Q.F. Separate Ammunition.

1
Para, in Nature Mark of
List of ; 
Changes.

of
Gun.

Ser
vice,

Filled
Cart

ridges.

Charge, Igniter. Bag. Number
Packed.

Package, Remarks.

16652
16653

12-pr., 4 cwt. N I I lb. 0 oz. 12 drams 
rordite M.D., Size 8

Nil Nil 8 Box, Cartridge, Q.F. 
12-pr., 4 cwt.

7738
8610

12-pr,, 8 cwfc. N I 13J o z b .  cordite, Mark 
I, Size 10

l £  O Z 5 .

Mark III
Shalloon 10 Box, Cartridge, Q.F, 

12-pr., 8 cwt.
14590 Do. N 11 Do. l£ O Z 3 .

Mark IV
Nil 10 Do. Charge

1 central bundle. 
6 outer bundles.

Do. N III Do. Metal Nil ,0 Do, Metal igniter intro
duced.

7904
8420

12-pr„ 12 cwt. C I 1 lb, 15 oza. cordite, 
Mark I, Size 15

drams 
Mark II

Nil 10 Box, Cartridge, Q,F. 
12-pr., 12 cwt.

Cordite cylinder intro
duced.

8876 Do, C II Do. 1J ozs. 
Mark HI

Shalloon 10 Do.

14599 Do. c III Do. O Z B ,

Mark IV
Nil 10 Do. Charge:—  

j. 1 central bundle. 
5 outer bundles.

Do. L IV Do. Metal Nil 10 Do, Metal igniter intro
duced.

7904
12030

Do. c I 2 lbs, cordite M.D,, 
Size ]1

10 drams 
Mark I

Shalloon 10 Do. M.D. cordite intro
duced.

14599 , Do, 0 11 Do, 10 drams 
Mark II

Nil 10 Do. Charge;—
1 central bundle. 
6 outer bundles.

Do. 0 III Do. Metal Nil 10 Do. Metal igniter intro
duced.



14611 Do. N 1
Reduced

13 OE9. 14 drama cor
dite M.D.j Size 4J

U ozs. 
Mark IV

Nil 10 Do. Charge :—
1 central bundle.
6 outer bundles. 

For Gunnery Schools.
16637 Do. N I

Reduced
13 ozs. cordite Mark I, 
Size 7£

Do. Nil 10 Do. Do.

12888
12923

12-pr.j 18 ewt. N I 2 Its, 12 ozs, 2 drains 
cordite M.D., Size II

Special, 
10 drams. 
No cordite 

cylinder

Shalloon 8 Box, Cartridge, Q.F, 
12-pr., 18 cwt.

Charge ;—
1 central bundle. 
8 outer bundles.

14599 Do. N II Do. 10 drams 
Mark II

Nil 8 Do. Charge:— ,
1 central bundle. 
6 outer bundles. 

Paper cylinder.
Do, N HI Do. Metal Nil 8 Do. Metal igniter intro

duced.

13102 Do. N I
Reduced

1 lb. 11 ozs. 14 drams 
cordite M.D., Size 8

Special, 
10 drams. 
No cordite 

cylinder

Shalloon 8 Do. Charge:—
1 central bundle, 
fl outer bundles. 
Paper cylinder.

14599 Do. N II
Reduced

Do. 10 drams 
Mark II

Nil
8

Do, Do.

12757
13783

14-pr. N I 2 lbs. 12 ozs. cordite 
M.D., Size 11

Special, 
10 drams. 
No cordite 

cylinder

Shalloon 10 Box, Cartridge, Q.F. 
14-pr.

Charge :—
1 central bundle.

12 outer bundles. 
Special felt and paper 

cylinder.
14699 Do. N II Do. 8 drams 

Mark I
Nil 10 Do. Charge:—

1 central bundle. 
6 outer bundles.

16821 Do. N III Do. Metal Nil 10 Do. Metal igniter intro
duced.

19
 f



Table No. 35 — Q .F . S ep arate

Pam. in 
List of 
Changes1

!
Nature 

of | 
Gun.

Ser
vice.

Mark of 
Filled 
Cart

ridges,

Charge, Igniter,

13106
15208

15-pr. L I* 1 lb. 2 o?s, 10 drams 
cordite M.D.T., Size 
20-10

4 drams 
Mark 11

16318
15208

Do. L II Do. Do.

16310 Do. L III Do. 4 drams 
Mark III

13346 Do. L I 4 ozs. cordite Mark I, 
Size 5

2 drams 
G.C. yam

Do, L II Do. 4 drams 
S.F.G.*

8193
8477

4-inch Marks 
I to TIP 
guns

N I 3 Iba. 9 07,a. cordite 
Mark 1, Size 15

l£ ozs. 
Mark II

9532 Do. N II Do, If ozs. 
Mark III

14599 Do. O III Do. If  ozs. 
Mark IV

Do. c IV Do, Metal

15142
16636

Do, c I 3 lbs. 8 ozs. 11 drams 
cordite M.D.T., Size

If  ozs. 
Mark IV

20-10

A m  m u n ition —continued.

Bag. Number
Packed.

Package. Remarks.

Nil i
22 Box, Cartridge, Q.F.

16-pr.
Nil

Nil >

Shalloon 40 Case, Powder, M.L.,
whole

Do.

Nil 8 Box, Cartridge, Q.F. To be converted to
4-inch, Marks I to Mark II (§10323).
III* guns

Shalloon 8 Do. Mark III igniter.

Nil 8 Do, Charge:—
1 central bundle.

! 5 outer bundles.
1 Nil 8 Do. Metal igniter intro-
i duced.
j Nil 8 Do. Charge

1 central bundle.
1 6 outer bundles.



Do. C II Do.

8193 4-inch. Marks t II 1 lb. 8 ozs. cordite
14601 III and III* Reduced Mark I, Size 5
16638
14599

Do. L 111
Reduced

Do.

16651 Do. L IV
Reduced

Do,

16638 4-inch Marks C I 1 lb. 10 ozs. 14 drams
15329
14608

I to I IP  
(Q.F. or 
Q.F.C.)

Do.

Reduced cordite M.D., Size 4J

0 II
Reduced

Do.

Do. C III
Reduced

Do.

16638
16651

4-inch Mark 
IV

N I 5 lbs, J oz. 12 drams 
cordite M.D., Size 16

Do. N II Do.

Do. N I 5 lbs. 1 oz. 12 drams 
cordite M.D., Size 16

16694 4-inch Mark 
V

C I 7 lbs. 11 ozs. cordite 
M.D., Size 16

15434 4 -5-inch L I 15 ozs. 14 drams cor
15486 Howitzer dite M.D., Sizes 2£ 

and 4J
Do. S I I 14 oza. cordite Mark I, 

Sizes 31 and 6

Metal

1J ozs. 
Mark IV 

Do.

Metal

1J oza. 
Mark IV

Do,

Metal

Nil

Nil

Nil

Nil

Nil

Nil

Nil 8 Do. Metal igniter intro
duced.

Nil 8 Do. Flat lid.

Nil S Do. Concave lid.

Nil 8 Do Paper cylinder, wad 
and lid suitable for 
shell with night 
tracer;

Nil S Do. Flat lid.

Nil 8 Do. Concave lid.

Nil S Do, Paper cylinder, wad 
and lid suitable for 
shell with night 
tracer.

Nil 6 Box, Cartridge, Q.F. 
4-inch Mark IV gun

Nil C Do. Differs from Mark I 
in size of recess at 
bottom of charge.

Nil 6 Do.

Nil 6 Box, Cartridge, Q.F, 
4-inch Mark V gun

Cambric 1 Box, Cartridge, Q.F., 
4* 5-inch Howitzer

Do. 1 Do.

£9
f



Table No. 35—Q.F. Separate Ammunition—continued.

Para, in 
List of 

Changes.
Nature of Gun. Ser

vice.

Mark of 
Filled 
Cart

ridges.

Charge. Igniter. Bag. NumboT
Packed.

0511 4 -7-inch, 
Marks 1 to 
TV*

0 IV 5 lbs, 7 ozs. cordite 
Mark I, Size 20

11 ozs. 
Mark 111

Shalloon 6 '

non T)o. C V Bo. Do. Bo. 0
14599 I>0, 0 VI Bo.

1—1
 J

. 
**

 * Nil
6

Bo. C VII Do. Metal Nil 0

13307 Bo. c I
Reduced

2 lbs. ozs. cordite 
Mark I, Size 7$

11 ozs. 
Mark III

Shalloon
<

6

14601 Bo. 0 11
Reduced

Bo. 11 ozs. 
Mark IV

Nil 6

14599 Bo. c m
Reduced

Do. Do. Nil 6

Do. c IV
Reduced

Bo. Metal Nil 6

11698 4 -7-inch,
Mark V

L I 8 lbs, 10 ozs. cordite 
M.D., Size 16

11 ozs. 
Mark III

Shalloon 4

Paokage.

Box, Cartridge, Q.F., 
4'7-iuch, Marks 1 
to IVs* guns ; also 
Boxes, Cartridge, 
Q,F„ 4 -7-inch, 
“ Naval outfit” and 
li Naval transport ”

Box, Cartridge, Q.F. 
4 • 7-inch Mark V 
gun

Iiem arks.

Charge:—
1 centra) bundle.
6 outer bundles. 

Metal igniter intro
duced.

Flat lid.

Concave lid.

Paper cylinder, wad 
and lid suitable, for 
shell with night 
tracer.

464



(b 11123)

8875 G-inch C VI 13 lbs. 4 oss, cordite 
Mark I, Size 30

Do.

9577 Do. C VII Do. Do.
14005 Do. c VIII Do. l i  ozs. 

Mark IV
Do. c IX Do, Do.
Do. € X Do. Metal

14065 Do. N III
Reduced

5 lbs. 8 ozs. cordite 
Mark I, Size 10

1£ ozs. 
Mark IV

Do. 4

Rot, Cartridge, Q.F.
Do. 4 G-inch; also Roses
Nil 4 * Cartridge, Q .F., 

“ Naval outfit” and
Nil 4 ** Naval transport”
Nil 4 Metal igniter intro-

duced.
Nil 4

J

SO
T



Table No, 36.—Powder Cartridges for use with Q.F. Guns whm firing Payer Shot in the Land Service.

Para, in
Mark

of
Weight

and
Length. Diameter.

No, in
*

List of 
Changes

Nature of Gun. Cart
ridge.

Nature of 
Powder. Inches.

Package. Package. Remarks,

j 0 357 
8420

12-pr. 12 cwt.................... I 3| lbs. S.P. Made up in Service Brass 
Cases closed by a felt 
wad and a white metal 
lid

Charges,

30
14

Case powder, metal- 
lined :—

Whole
Half

10960
10961 
9624

4*7-inch, Marks I to TV* I 121 lbs, S.F. Made up in Service Brass 
Cases closed by a wad 
of felt and glazed -
board and a lid■

The powder is 
placed in 
the brass 
cases loose

11697
9624

6 inch Q.IT.

*

1 29J lbs. 
E .X .E .

Made up in Service Long 
Brass Cases, 13 lbs. 
loose, 160 lbs. in. a 
shalloon bag, closed by 
a felt wad and lid
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S C A L E
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C art ridge

P R I  M E R
S C A L E  M

M illboard  disc  
F e lt w ad

F e lt  d isc  -
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d isc .

5% grains 
powder

S/ lk  b ra id

3  Ft reholes ' 
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SECTION D .—  BLA N K  CARTRID G ES FO R  Q.F. GUNS.

Q .F. 1-p r . B l a n k .

Cartridge, Q.F., Blank, 1-pr., filled, M ark I I  | O | consists of the 
Service case fitted with a percussion cap, and containing an igniter 
of 12 grains of nitrated canvas on top of which a charge of size 20 
sliced cordite is placed loose. -

The charge is covered by a thick paper wad, supported by four 
indents in the walls of the case. On top of this wad, a paper disc 
is placed and the mouth of the case is turned in all round.

The Mark I cartridge had a charge of F.G. powder, see Table 37.

Q.F. 3 a n d  6-p r . B l a n k .

Ca r t r id g e , Q .F., B l a n k , 3 -p r ., f il l e d , M a r k  IV | C 1 . 

Ca r t r id g e , Q .F., B l a n k , 3 -p r ., V ic k e r s ’, f il l e d , M a r k  I ] N  [ .

Ca r t r id g e , Q .F., B l a n k , 6 -p r ., f il l e d , M a r k  IV  J N | .

Ca r t r id g e , Q .F., B l a n k , 6 -p r ., f il l e d , H .M .S . “  S w if t s u r e  ”  anx>
T r iu m p h , ”  M a s k  I I  | N 1 .

(Plate XCV .)

The above-mentioned blank cartridges are made up in the same 
way ; they consist of a  case, primer, charge, felt jacket and wads.

The cases are special for blank, and are shorter than the Service 
ones.

They are prepared at the base to take the primer mentioned below. 
Two slots are cut near the mouth to receive the braid used to secure 
the charge.

The cases are lacquered inside and out with transparent lacquer.
The numeral of the case corresponds with th at of the filled 

cartridge.
The 'primer used in making up the above cartridges is the Prim er, 

Percussion, Blank , 2 '9 5 -inch, 6, or 3-pr., described on page 384.
The charge consists of 11 ozs. of Blank L.G, for the 3-pr,, and 3-pr. 

Vickers ; 15 ozs. for the 6-pr., Mark IV, and 1| lbs. for the “ Swift- 
snre ” and “ Triumph.”  I t  is contained in a shalloon bag (except 
for the “ Swiftsure ” and “ Triumph,” which is of silk cloth with a 
shalloon base) ; the bag is hooped and choked with silk sewing.

The felt jacket encloses the upper half of the charge and is sewn 
to it. A silk braid loop is attached to the top of the felt jacket.

A  felt wad and millboard wad are placed above the charge. These 
wads have slots in the centre through which the silk braid loop of 
the felt jacket is passed. A piece of silk or shalloon braid is passed 
through the slots in the case and through the loop on the felt jacket, 
and tied on top, so securing the charge in the case.

(b 11123) 2 G 2



R educed  B lank Cartridge, Q .F,, 6-pr . 

(Mark I I  Cartridge.)

F ig . 144.

C A R T R I D G E , Q .E ., B L A N K , 6 - V R . ,  R E D U C E  1>, M A R K  I I .

Scale

Case.

L eather board cup.

Pelt wart.

Pelt- ja ck e t.

Shal looi' ley*.

P rim ei1.

Cartridge, Q . F B l a n k ,  6 p r .} Reduced, M ark I I  \ C \ consists of a 
brass case, primer, charge of blank L.G-. powder, felt jacket, felt wad, 
and a leather board cup.

The case and printer are the same as used with the 15 ozs., Mark IV  
cartridge, described above.

The charge consists of 6 ozs. of blank L.G. in a shalloon bag, hooped 
and choked with silk sewing.

The felt jacket is placed over the top of the charge, and is secured 
near the base by a silk braid draw string.

A silk braid loop is secured to the top of the felt jaeket.
A  felt wad is placed above the charge when in the case.
A  leather board <rup is driven in from the month of the case and 

secures the charge in position.
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The Mark I cartridge differed from the Mark II  in the method of 
securing the charge.

A split paper cylinder and millboard wad weie placed above the 
charge* and the silk braid loop of the felt jacket passed through them. 
The whole were then secured by a piece of braid passed through the  
slots in the case and tied on top. .

The Mark l  Cartridge.

Q.F., 2 '95-inch B lank.
Cartridge, Q.B., Blank, 2 '95-inch, pilled , M ark  I | L

F ig , M o,

pH <yI*# ■uJ=*
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M E T H O D  O F  F I L L I N G

C A R T R I D G E  Q .F .  B L A N K  18-PR.,  F I L L E D  ( M A R K L

B R A S S ,  I L B .  B L A N K  L . Q . IN  S I L K  C L O T H  B A G ,  W I T H  J A C K E T ,  
L E A T H E R  B O AR D CU P,  S P L I T  P A P E R  R I N G  & PERCUSSION P R IM E R .

S C A L E  =  /o .  .

P a p e r  R in g

B r a id  L o o p .

3567 M aJ by <fc Sons. Lith
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The Cartridge, Q .F., Blank, 2'95-inch, filled, Mark I 1 L  j consists 
of a case, primer, charge, felt jacket and wad.

The case is specially prepared to take the “ Primer, Percussion, 
Blank, 2'95-inch, 6 or 3-pr.” described on page 384.

The charge consists of 12 ozs. of Blank L.Gr. in a silk cloth bag, 
having a shalloon base. I t is choked with silk sewing and hooped 
with silk braid.

The feU jacket is placed over the top of the charge and is secured 
near the base with a draw-string of silk sewing ; a silk braid loop is 
attached to the top of the felt jacket.

The wad consists of a disc of felt, having a ring of felt stitched 
to the underside.

A slot is cut in the wad through which the loop of the felt jacket 
is passed.

The wad is a tight fit in the mouth of the case and is the only 
means of securing the charge in position.

Q.E. 15-pr . B lank.

GJartridge, Q.F., B lank , 15-pr ., fil l e d , Mask 1 1 L \ .

The Cartridge, Q.F., Blank, 15-pr., filled, M ark I  \ L  | consists of 
a case, charge, felt jacket and wad.

The case is a fired Service case, Mark I or I I , or a case sentenced 
for blank,

The charge, felt jacket and wad are similar to those described for 
the 2'95-inch, but a charge of 1 lb. of Blank L.Gr. is used.

Q.F., 12-p e . of 4 cwt., 13 and 18-fr . B lank. 
Cartridge, Q .F., B lank, 12-pr ., 4 cwt., fil le d , Mark I [ N | .

Cartridge, Q .F., B lank , 13-pr ., fil l e d , Mark I I J  L  [ .
Cartridge, Q .F., Blank, 18-pr ., fil le d , Mark II  [ L  | .

{Plate XCVI.)
The above-mentioned blank cartridges consist of a case, primer, 

charge, felt jacket and leather board cup. The 18-pr. has also a split 
paper ring.

The case is a fired Service case, or one sentenced for blank.
The primer is the same as that used with Service ammunition ; 

it is described on page 379.
The charge consists of 1 lb, of Blank L.Gr. in a silk cloth bag, having 

a shalloon base. I t  is hooped with silk braid and choked with silk 
sewing. The same bag is used for the 13 and 18-pr. cartridges, but 
in the charge for the 12-pr. of 4 cwt. cartridge, the hoops pass under 
strips of silk braid sewn to the bag instead of passing through holes 
in the bag itself.

The felt jacket is placed over the top of the charge and is secured 
near the base with a draw-string of silk sewing. A silk braid loop 
is attached to the top of the jacket.
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3£S f M aJ by 4  Son s,b t>i



Tb f'nr.r fja/fC. -f i'l PL<ttC. ACI'FTTl

C a r t r i d g e .Q.F., 1 2 P ^ I Z C w t . B l a n k  ( I ^ l b s .L .6 . )  [C  .
SCALE = / i

F e lt  Wad —

d

C l o t h  B o g  c o n t a i n i n g  
/b s . L . G . P o w d e r

Board Cop Washer

e ig n ite r  Work I f

M _ e t a /  a d a p t e r  o r  
’E / a c t r i c  P r i m e r

M E TA L  RING FOR INSERTING
LEATHER BOARD CUP.

WOOD DRIFT.

3S61. Maiby&Sons.Lith



471

The leather board cup.— The same cup is used in each ease, but 
owing to  the 18-pr. case being larger in diameter, a  split paper ring 
is inserted on top of the charge, into which the cup fits.

Q .F., B lank, 12-pr ., 8, 12, and 18 cwt.
Q .F . 12 -p r ., 8  c w t ., B l a n k .

Car trid g e , Q.F., B lan k , 12-pr ., 8 cw t ., filled . W ith  Prim er , 
Mark  I | N | . W ith  A d a pte r , Mark  I | N  | .

(Plate X C V II.)
The Cartridge, Q.F., Blank, 12-pr., 8 cwt., fitted, Mark I  \ N  j 

consists of case, electric primer or adapter, charge with igniter, felt 
jacket and wad.

The case is a Service ease, ot one sentenced for blank, fitted with 
a  primer, electric, large, or an adapter.

The charge with igniter consists of 1-| lbs. of Blank L.G. in a silk 
cloth bag, hooped with silk braid and choked with silk sewing. In  
the base of the bag a pocket is formed into which is sewn the igniter.

The igniter, Mark I I ,  consists of a perforated calico and paper 
dome, into which is secured a shalloon bag containing 8£ drams of 
R.F.Gr.2 powder. _

The felt jacket and wad are similar to those used with the 2* 95-inch 
blank cartridge and described on page 470.

Q.F. 12-pr ., 12 cwt., B lank .
Cartridge, Q .F., B lank, 12-pr ., 12 cwt., fil l e d . W ith P rim er , 

Mark II  \ C [ . W ith Ad a pter , Mark II  | C | ,
(Plate X C V III.)

’ The Cartridge, Q.F., 12-pr., 12 cwt., filled, Mark I I  \ G \ consists 
of a case, primer or adapter, charge with igniter, felt wad and leather 
board cup.

The case is a Service case or one sentenced for blank.
The electric primer or adapter and the blank charge with igniter 

are the same as used with the 12-pr,, 8 cwt, blank cartridge,
A felt wad is placed on top of the charge, and a  leather board cup 

pressed into the mouth of the case retains the charge in position,

Q.F. 12-p r ,, 18 cwt., B lank.
Cartridge, Q .F., B lank, 12-pr ,, 18 cwt., billed . W ith P rim er , 

Mark I [ N j . W ith A d apter , Mark I ] X  | .

The Cartridge, Q.F., Blank, 12-pr., 18 cwt. , filled, Mark I  j N  [ is 
made up in the same way as the 12-pr. 12 cwt. blank cartridge, but 
differs from it in the following particulars :—

(i) The felt wad is thicker and larger-in diameter.
(ii) A split paper ring is placed on top of the charge, into which 

the leather board cup is forced, (This is due to the same 
leather board cup being used for both 12-pr. of 12 cwt. and 
12-pr. of 18 cwt. blank cartridges.)
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Q.F. and Q.F.G., 4-inch , B lank .
(4-inch Marks I to  I I I *  G uns.)

Cartridge, Q.F. or Q.F.C., B lank , 4-inch, Marks I to I II* , fil le d .
W ith P rim er , Mark IV | C j . W ith Ad apter , Mark IV  

1 C |. _

The blank cartridge for the above guns is made up in the same 
way as the Mark II  blank cartridge for the 12-pr. of 12 cwt.

The charge is 3 lbs. of Blank L.G. enclosed in a silk cloth bag, 
with calico and paper dome igniter.

The hoops around the charge pass under strips of braid sewn to  
the bag instead of passing through holes in the bag itself. ,

The Mark I I I  blank cartridge for the Q.F, or Q.F.C., 4-ineh, differs 
from the Mark IV  in having an asbestos cylinder placed over the 
charge instead of a felt wad and leather board cup ; the mouth of 
the case is closed by a Service lid ; if a dished lid is used a Mark III  
wad is required.

Plate X C IX  illustrates this method of filling.

(Th e  4-inch, Marks IV  and V Gun Cartridges.)

Cartridge, Q .F., B lank, 4-inch, Mark IV Gun, p il le d ,
M a r k  I|  N| .

Cartridge, Q .F., B l a n k , 4-inch, Mark V Gun , f il l e d ,
Mark I | N [ .

The blank cartridge for the Q-F-, 4-inch, Marks IV and V guns 
consists of a case, primer, charge, felt jacket, split ring, and leather 
board cup.

The case is a Service case or one sentenced for blank, fitted with 
a “ Primer, Percussion, No. I , Mark II. ” '

The charge consists of 3 lbs. of Blank L.G. in a silk cloth bag, 
having a  shalloon base. I t  is choked with silk sewing and hooped 
with silk braid, the hoops passing under strips of silk braid sewn to  
the bag instead of through holes in the bag itself.

The felt jacket is placed over the top of the charge, and is secured 
to the charge near the base by a draw-string of silk sewing.

A silk braid loop is secured to the top of the jacket.
The split ring is made of leather hoard in the cartridge for the 

Mark IV  gun and of paper in the cartridge for the Mark V gun.
The rings have the lower edge coned, and are split vertically ; 

they are placed on top of the charge. The leather board cup is pressed 
into the split ring by means of a wooden drift.

Plate X C V I illustrates the method of making up the blank cartridges 
for the Q-F-, 4-inch, Marks IV  and V guns.

Q .F., 4 '5 - inch H owitzer, B lank.
Cartridge, Q .F., B lank , 4 '5 - inch H owitzer, fil le d , Mark II  | L  | .

Th Cartridge, Q.F., Blank, 4 '5 -inch Hoivitzer, filled, Mark I I  
| L  | consists of a case, primer, charge, felt jacket and leather board

lid.
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The case is a Service case or one sentenced for blank, fitted with 
a “ Primer, Percussion, No. 1 .”

The charge, consists of 1J lbs. of R .F .G .2 contained m a silk cloth 
bag having a shalloon base. The bag is not choked, but is closed by  
a disc of silk cloth, sewn to the mouth of the bag.

The felt jacket is passed over the top of the eharge and lightly
stitched to it in four places. ,

The leather board lid is the same as is used with the Service cart
ridge.

B lank fo b  Q .F., 4 '7 - inch and 6-inch.

The latest Marks of blank cartridges for the 4 '7-inch and 6-inch 
Q .F. guns are made up in the same way, consisting of a Service case 
or a case sentenced for blank, and electric primer or adapter, charge 
of blank L.G. powder, asbestos cylinder, wad, and concave lid.

Q .F., 4 '7 - inch , B lank  (Plate X C IX .)

Cartridge , Q .F., B l a n k , 4 ' 7 - in ch , tilled . W ith  A d a pte r , 
Mark  Y . W ith  P rim e r , Ma r k  V.

The charge of 3 lbs. blank L.G. is enclosed in a silk cloth bag 
with a dome-shaped igniter into which is secured a  shalloon bag con
taining drama R .F .G ,2 or new blank F.G, powder. The bag is 
hooped with silk braid in the ordinary way, but the hoops pass under 
strips of braid sewn to the bag so as to form loops, instead of through 
the silk cloth.

This prevents the escape of powder dust from the bag into the 
interior of the brass case.

The apace above the charge is filled up by an asbestos cylinder, 
consisting of two perforated sheets of asbestos, each cut down the 
centre for half its length and fitted one across the other a t right angles, 
with & disc of asbestos secured a t each end.

The case is closed at the month with the latest pattern of lid and 
wad as used with the Service cartridge.

The Mark I V  blank cartridge had a longer asbestos cylinder and 
a flat lid. W ith a flat lid, a wad is not used.

Q.F., 6-inch , B lan k .

Cartrid g e , Q .F., B l a n k , 6-inch  Gu n , Sh ort , F illed , W ith  
A d apter , Mark  V | C | . W ith  Prim er , Mark  V J C | .

The Mark V  blank cartridge is made up in exactly the same way 
as the 4 ' 7-inch blank ; the charge is 7 lbs. of blank L.G. •

The Mark I V  has a longer asbestos eyfinder, and a flat instead 
of a concave lid. W ith a flat lid, a wad is not used.



Table No. 37.—Blank Cartridges for Q.F. and Q.F.C. Guns and Howitzers.

I  s3  M) 
a “— S i

%'S
Ph

Nature Mark

!

i

l

Means of
Charges. Made up Cartridges.

---------------------------——

of
Gun.

<5Q
1©

of
Cart
ridge.

Charge. Igniter, Cylinder. closing month 
of case.

TJj  4> 6 >4
Package.

1 
N

o.
 

1 
pa

ck
ed

. 
|

] Package.

Remarks.

11877 1-pr. Q.F. L I 2 ozs. 30 
grs. F.G, 
powder

— Card
board

Coned over a 
jute wad

— — — — Service pattern case 
and cap.

13386 1-pr. Q.F. C ■11 205 grs. 
cordite, 
size 20 
sliced

12 grs. 
nitrated 
canvas

Case turned in 
all round over 
a paper wad

Do.

8299
9235

15182

3-pr. Q.F. c IV 11 OZB.
Blank L.G.

Felt and mill
board wads tied 
with silk braid

50

20

Case, powder, 
M.L., Half 

Case, powder, 
M.L., Quarter

20 Box, cartridge, 
Q.F., 3-pr, 
Blank 

§5954

Special blank case 
and Primer, Per
cussion, Blank, 2'95- 
ineh, 6 or 3 pr.

13123
13138
15182

3-pr.t Q.F. 
Vickers

N I Do. — Do. 43 Case, powder, 
M.L. Half

20 Box, cartridge, 
Q F ,  Blank

Do.

8299
8410
9235

14316
15182

6*pr. Q.F, N IV 15 0Z3.
Blank L.G.

Do, 37 Do. 20 Box, cartridge, 
Q .F, G-pr, 
Blank 

§5944

Do.

U
f



10116
12985
14316
15182

15183

12985
15182
16334

12985
16334

10899
10962
15182

6-pr. Q.F. 
Reduced

C I 6 ozs. 
Blank L.G,

Do, C I I Do.

6-pr, Q.F., 
H.M, Ships 
“ S w i f t  - 
sure "  and 

u Triumph ”

N I I f  lbs. 
Blank F.G.

.

Do. N 11 I f  lbs. 
Blank L.G, 

Mark 1

2-95 - inch 
Q.F.

L X 12 ozs. 
Blank L.G.

Paper 
! split

1
1 Case, powder, i

M .L .:—
Felt wad, paper 144 Whole 20 Box, cartridge.

cylinder and a 60 Half I Q.F., Blank,
millboard wad 28 Quarter 6-pr.
tied with silk 
braid

Case, powder, i
M .L.:—

Felt wad and 144 Whole 20 1—
1

W C

( leather - board 60 Half
cup 28 Quarter

Case, powder,
M.L.

Felt and mill 60 Whole __

board wads 30 Half
tied with silk 
braid

9 Quarter

i

Case, powder,
M .L.:—

Do, 60 Whole — |

30 Half
9 Quarter i

f Case, powder,
■ M.L.
i Felt wad 90 Whole . 1 —

40 Half
I S 1 Quarter

Do

Do.

With cap, 2 ‘95-inch, 
6 or 3-pr.

Special blank case 
and Primer, Per
cuss ion, Blank, 24)5- 
inch, 6 or 3-pr.

Do.
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a  iM 6C
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Nature
of

Gun.
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t

m

Mark
of

Cart
ridge,

Charge. Igniter. Cylinder.
Means of 

closing mouth 
of case.

Charges, . Made up Cartridges.

Remarks.■d

* 1
Package, N

o.
pa

ck
ed

.

Package.

10833 12-pr, Q..F, N I - 1 lb. Leather - board Service pattern case
4 cwt. Blank L.G, cup with Primer, Per-

Mark I f  cushion No. 1.

Case, powder,
M.L.

8915 12-pr. Q.F. N I 1£ lbs. Si- — Felt wad 50 Whole 10 Box, cartridge, Service pattern case,
9235 8 cwt. Blank L.G. drams 20 Half Q.F. 12-pr. with Primer, Electric,

12250 R.F.G.* 8 cwt. Large, or Adapter.
12371
14277
15182

Case, powder,
M.L,

12250 12-pr. Q.F. C . n Do. Do. — Felt wad and 65 Whole 10 Box, cartridge, Do.
12371 12 cwt. leather - board 30 Half Q.F. 12-pr.
14277 cup 11 Quarter 12 cwt.

Case, powder
M.L.

13167 12-pr. Q.F, N i Do, Do. — Felt wad, split 65 Whole 8 Box, cartridge, Do.
14277 18 cwtv paper ring and 30 Half Q.F. 12-pr.

leather - board 11 Quarter 18 cwt.
cup
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14931 1—
i 

iw 4 T! n & L I 1 ll>.
Blank L.C!.

—

15068 Do, L II Do. —

14931 18-pr. Q.F. L I Do.
i

15068 Do. L I I Do.

j

10726
12029
14029
15068

15-pr. Q.F. L I Do.

13540 4-inch Q.F. 
or Q F.C., 
Marks I  to 
H I* guns

C III 3 lbs.
Blank L,G.

8}
drams

R .F.G .a

Case, powder, 
M.L,

Leather * board 75 Whole 20 Box, cartridge
cup 40 Half case, Q.F, !

18 Quarter 13-pr. 
§ 14859

Case, powder,
M.L.

Do. 75 Whole 20 Do.
40 Half
18 Quarter 

Case, powder,
M .L .:—

Leather ■ board 60 Whole 20 Box, cartridge
cup and split 30 Half case, Q.F.
paper ring 11 Quarter 18-pr.

§ 14859
Case, powder,

M.L. :—
Do. 60 Whole 20 Do.

30 Half
11 Quarter 

Case, powder,
M .L .:—

Felt wad 75 Whole
40 Half
18 Quarter

Case, powder,
M .L .:—

Asbestos lid 30 Whole 8 Box, cartridge,
12 Half Q.F. 4-inch,
5 Quarter Marks I  to

I I I *  guns

Service pattern case 
and Primer,. Per
cussion No, 1,

Differs from Mark I 
in dimensions of 
charge only.

Service pattern case 
and Primer, Per
cussion No. 1,

Differs from Mark I 
in dimensions of 
charge only.

Service pattern .Marks 
I  or I I  cases, with 
cap.

Service pattern, case, 
i with Primer, Electric, 
, Large, or Adapter.
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. 1 1 Charges. Made up Cartridges,
J  If Nature i Mark Means of
■ s j of d of Charge. Igniter, Cylinder, dosing mouth TTS r-l Remarks,

fl o 
(k

Gun. .2 : 
t  !

m !i

Cart- of caae. - ®

N
o.

pa
ck

et

t-'
ridge.

i i 1
£  2 

t Package. Package.

Case, powder,

...

M.L,
14459 4-inch Q.F. C IV 3 lbs. — Felt wad and 30 Whole 8 Box, cartridge, Service pattern case,

or Q.F.C., Blank L.G. drams leather - board 12 Half Q.F. 4-inch, with Primer, Electric,
Marks I to R.F.G.* cup 5 Quarter Marks I  to Large, or Adapter.
I I I *  guns H I* guns

16639 4-inch, Mark N I Do. — — Split leather ‘ -------- — Service pattern case,
IV  gun board ring and with Primer, Per-

leather - board 
cup

mission No, 1,

4-inch, Mark N I Do. — — Split paper ring -------. — — -------T Do.
V gun

i

and leather- 
board. cup

Case, powder,
! M.L.

15434 4 -5 - inch, L I 1} lbs. — : — Leather - board 90 Whole 10 Box, cartridge, Do.
Q.F. R.F.G.* cup 42 Half case, Q.F.,
Howitzer 17 Quarter 4-5 - inch 

Howitzer

16503 Do, L I I 11 lbs. -------- — Do. _ 10 u___ Has a felt jacket over
■ R.F.G.* charge.

S
it



i 1 Case, powder,1 1 t
M-L. 1 j

1351ft 4 -7 - inch IV 3 lbs. Asbestos Lid 30 Whole 0 ' Box, cartridge, i Service pattern case,
Q.F. Marks i Blank L.G. drams 12 Half : Q.F. 4 ^ \ and Primer, Electric,
I  to iv *  ! R F .G .2 G Quarter 1 inch, Marks >■ Large, or Adapter.

1 1 ( I  to IV *
f j  guns; also

1 ■riSKf> Do. c V Do. Do. Do. DDhcd lid and 30 Whole 0
i i 

Boxes, cart- Do.
11 wad 12 Half ridge, Q.F.

0 Quarter 4-7 - inch,
1 Naval Outfit
' and N aval
.
■1

i Transport

| i Case, powder,
1 i M.L.

nr. io 6-inch Q.F, c IV Tibs. Do. Do. Lid 15 Whole 4 Box, cartridge, Do.
' Blank L.G. 5 Half Q.F. 6-inch;

'
>

i also

11065 Do. c V Do. Do. Do. Dished lid and 15 Whole 4 Boxes, cart- Do.
1 wad 5 Half i ridge, Q.F.,
1 i Naval Outfit
i and Naval

1

i
; ______

'
J

Transport
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SECTION E .— M ARKING ON Q.F. CARTRIDGES.

(i) Marking Common to both Fixed and Separate Ammunition.
Stamped on the base: —

(a) The mark of the empty case.
(&} The year of manufacture of the case.
(c) The trade mark or initials of the maker of the case,
(rf) The letteT “ C ” if cordite or ballistite is used, “ P  ” if powder ; 

followed by an F  or R  for each time the case has been filled 
with a  full or reduced charge ; F  or R  barred out thus, 
If, means th at the case has been emptied without being 
fired.

(e> The symbol followed by a punch-mark, indicates that

the case has been annealed after firing; an additional 
punch-maik is placed on for each subsequent annealing.

(f) All cartridge cases are now annealed in batches, the cases 
from each manufacturer and each nature of case being 
kept in distinct batches. The year of annealing, denoted 
by a letter, and the batch, denoted by a serial number, is 
then stamped on the base.

Marking stamped on the base of Q.F. case :—

M ark of em p ty  case.

M anufacturer's in itia ls.

Oal-e o f m a n u fa c tu re . 
A n u e a le d  L n 'ice ,

L ife  of llie  case.

B a tc h  le t te r  an ti No. ft ii Healing.
of

Additional markings stamped on the base.— 3-pr. Vickers’ cases have 
the word “ Vickers.” Q .F ., 4 ’ 7-inch, Mark V have “ For Mark V

gun only ” , all 6- and 3-pr. cases having a Mark II  cap,

The Q .F., 12-pr. of 4  cwt., lS-pr., 15-pr., 18-pr., 3-inch, 2 ‘ 95-inch, 
4-inch, Marks IV  and V, and the 4 ‘5-inch Howitzer cartridges have 
the nature of the gun stamped on them.

(ii) Marking only found on separate ammunition.— Separate 
ammunition has the following information printed on a circular label 
attached to the lid of the case.

The information is printed in red for cordite cartridges, black for 
powder filled cartridges.
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Co r d it e .

Size of cord ite .

W eight of charge.

l o t  le tte r  and No. of charge.

Lot le tte r  and No. of cordite cylinder.

W hen charge is  ad justed.
M ark of tilled cartridge.

P o w d e r .

W eight of charge.

N a tu r e  o f  p o w d e r .

M a r k  o f  f i l l e d  c a r t r i d g e .

The letters “  F  ” or “ F .F .” on the circular label on cordite 
cartridges denote “ First use ” or “ Fire first ” cordite.

(iii) Marking only found on fixed ammunition.— Fixed ammuni
tion has the following information stencilled on the base of the case :—

(a) M.D. or M.C. when M.D. or M.C. cordite is used.
(ft) L o t letter and No, of cordite, and A.C.> if the charge is adjusted.
(c) Monogram of filling station.
(d) Date of filling.

Additional marking stencilled on the base of 3- and 6-pr. cases :—

(а) The mark of the complete filled cartridge.
(б) The nature of explosive used in the igniter, e.g., G.C. or

S.F .G A
(c) 3-pr, Q.F. Vickers’ practice cartridges have the words “ Full,” 

or “ Keduced (as the case may be).
(ff) 3-pr. Q .F Vickers’ full charges (Service and Practice) have 

the word (Spl.) denoting Special Igniter.
Marking stencilled on 3-pr. and 6-pr, shell.— The word “ Fuze "  

and the Mark of fuze used is stencilled in red on the body of the shell.
“ A ” denotes th at the shell has been annealed. “ N ” denotes Naval 
Service. For special marking on 3-pr, lyddite shell, see page 202,

13-pr. and 18-pr. ammunition.— For marking on 13-pr. and 18-pr. 
ammunition, see page 408.

The Colonial Markings are shown on page 105.
(b 11123) 2 h
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SECTION F .— D R IL L  CARTRID G ES FO R  Q .F. GUNS {F IX E D
AMMUNITION).

Cartridge, Dummy, Q .F., 1-pr ., Mark 11 C | ,

The cartridge is made of brass of the same size as the Service case, 
but the rim is milled. I t  is prepared a t the base to take the “ Primer, 
Percussion, Dummy, Q.F. Cartridges, No. % Mark I. (See Fig. 146.)

Two holes, '375  inch in diameter, are bored through the case, so 
th at it can be readily distinguished. I t  is fitted with a hollow teak  
block, which contains a lead core, by means of which the weight is 
adjusted. The teak block is held in the case by three brass screws 
which are long enough to enter the lead core and so secure it in 
position.

The portion of the teak block projecting from the mouth of the 
case is shaped like a common shell.

Fig, 146.
PRIMER, PERCUSSION, DUMMY, Q.P. CARTRIDGES, NO. 2, MARK I f C j ,

6-, 3-, AND 1-PK.
Beale — f.

P rim er , P ercussion, Dummy, Q .F. Cartridges, N o, 2, Mark  I | C j ,
6-, 3- AND 1-PK-

The primer consists of a metal body about 1 * 1 inch long having 
a flange a t the base, above which the primer is screw-threaded for ' 35 
of an inch, the remainder of the body being plain. ^

The body is bored out internally, the recess terminating m  a 
tapered portion a t the base. Inserted from the front of the primer 
is a tapered piece of hard rubber, which is kept back in the base of 
the recess by a  steel spring.

The spring is kept compressed by a metal screwed cap, which 
screws into the front end of the primer.
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Cartridge, Q .F., 3-pr ., D ummy Dr ill , Mark I I I  | C ] .

These cartridges consist of a Service pattern case which is milled 
around the rim.

They are prepared a t the base to  receive the “ Primer, Percussion, 
Dummy, Q.F . Cartridges, No. 2, Mark I . ’1 (See Fig. 146.)

Four holes, 1 inch in diameter, are bored through the case.
The case is fitted with a hollow teak block, which is secured by six 

screws. The portion of the teak block projecting from the mouth 
of the case is shaped like a  common shell.

Cartridge, Q .F., 6-pr., Dummy Drill, Mark I II  I C | .

Cartridge, Dummy, Q .F., 18-pr., Mark I I  j L  i .

Cartridge, Dummy, Q .F., 13-pr ., Mark II  | L i .

To Practice Fuze Setting.

These cartridges are empty Service cases having four holes bored 
through the body and three holes bored through the base.

Each case is fitted with a beech wood block having a central per
foration.

A steel bolt shaped at the base like the “ Primer, Percussion, No. 1, 
Mark II  ” passes through the beech block and BCTews into the base 
of the shell.

The shell consists of a Service pattern body, filled with dust shot 
and lead ash.

I t  is fitted with a  2-inch fuze-hole bush and a “ Ping, fuze-hole, 
2-inch, No. 1, Mark I I .”

The shell is inserted into the mouth of the case, the wood block 
acting as a support.

The shell is secured by indenting or coning, according to Mark of 
shell body used ; also by the steel bolt, which is screwed up tight and 
secured by stabbing at the base.

Cartridge, Dr ill , Q .F., 3-inch {Mark I) ] C ] .

The cartridge consists of a metal base 2 inches long, shaped like 
the base of the cartridge case, and milled around the rim.

Into the base is fitted, and secured by brass pins, a hollow teak  
block, shaped externally to  represent both the body of the case and 
shell.

A metal top is secured by brass pins to the teak block to form the 
head of the shell. The metal top is prepared to receive fuzes of the 
2-inch gauge or the “  Plug, fuze-hole, 2-inch, No. 2, Mark I I ,”

A steel bolt passes through the hollow teak block and further 
holds the metal base and top together.

(B 11123) 2  H 2
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The cartridge consist a of a Service pattern case, having three holes 
*5 inch diameter bored through the base.

Into the base is fitted a “ Primer, Percussion, Dummy, Q .F., 
Cartridge, No. 4, Mark I ,” which differs from the No. 2 primer 
(Fig. 146) only in being slightly larger in diameter from the top of the 
screwed portion to the base.

The case is fitted with a wood block of the same dimensions as a 
shrapnel shell. The wood block is secured to the case by three screws.

A G.S. fuze-hole bush is fitted to the top of the wood block, being 
secured by a  2^-inch iron screw.

Cartridge, Drill, Q .F., 2 '9 5 -inch, Mark II  j L  | .

D r il l  Ca r t r id g e s , S e p a r a t e  A m m u n itio n .

(Plate C.)

C a r t r i d g e , Q .F., 1 2 - p r . o p  1 2  a n d  8  c w t ., M a r k  IV  | C  j .

C a r t r i d g e , Q .F . ,  12-p r . o r  1 8  c w t ., M a r k  I f N | .
C a r t r i d g e , Q .F., 1 4 - p r ,, M a r k  I [ N | .

C a r t r i d g e , Q .F .  o r  Q .F .C . ,  4 - i n c h , M a r k s  I to  I II*  G u n s , M a r k  IV
I L ]  ■

C a r t r i d g e , Q .F,, 4 ' 7 - i n c h , M a r k  VI | C | . M a r k  II  | L  | .
C a r t r i d g e , Q .F., 6 - i n c h , M a r k  IV  [ C [ .

The above Drill cartridges are made of wood with metal ends 
which are secured to the teak by brass screws, and a central tube 
which is screwed into the primer end by being passed down from the 
opposite end of the cartridge and secured by a n u t ; this tube is to  
enable the electrical testing of primers and tubes to be carried out. 
The cartridge is brought up to weight by a lead cylinder under the 
metal top. The base is prepared for the adapter or primer in the 
usual way, and to facilitate handling the cartridge the base flange 
is milled.

The earlier Marks of the above Drill cartridges and the latest Mark 
of Q.F. or Q.F.C., 4-inch, for Naval Service {i . e Mark V) are fitted 
with a central rod instead of a central tube.

C a r t r i d g e , Q .F . ,  4 - i n c h , M a r k  IV G u n , M a r k  I ,  

C a r t r i d g e , Q .F., 4 - i n c h , M a r k  V G un , M a r k  I.

The above Drill cartridges are made of teak with metal ends 
secured by brass rivets.

A metal rod passes through the centre of the teak block, and is 
secured and riveted to the metal ends ; in a recess in the centre of 
the base is fitted a small plug of hard rubber for the firing pin to 
impinge against

The cartridge is brought up to the same weight as a Service cart
ridge with lead.
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The Drill cartridge consists of a Service cartridge case filled with 
a wood block which is secured by three screws through the base of 
the case. Four holes are bored through the walls, and three smaller 
holes through the base of the case to facilitate identification. The 
word “ D R IL L  ” is also stamped on the base.

The base of the cartridge is fitted with a dummy primer containing 
a hard rubber coned plug in the head held in position by a screwed 
plug.

Cartridge, Dummy, Q.F., 4 ’5-inch Howitzer, Mark I | L  | .

The Dummy cartridge is for instructional purposes and consists 
of a charge made up to represent the Service charge, enclosed in a 
Service cartridge case having holes similar to the Drill cartridge, the 
case being closed with a leatherhoard lid.

The portions of the charge are leather covered and marked “ ONE ” 
to “ F IV E ,” as the case may be, on the upper surface.

I t  is fitted with a Dummy primer.

Cartridge, Drill, Q.F., 4■ O-inch Howitzer, Mark I | L  | .

Cartridge, Drill, Q .F., 15-f e ., Mark I.

The Drill cartridge consists of a Service case lined with teak. 
I t  is closed a t the mouth with a  lid soldered to the case,

The base of the cartridge is fitted with a dummy primer containing 
a spiral spring and rubber pad for the firing pin to impinge against. 
Two holes are bored through the cartridge, a t right angles to each 
other, to facilitate identification.

SECTION G.— PACKING O F Q.F. AMMUNITION.

(i) Service fixed ammunition
(ii) Service separate ammunition

(iii) Blank ammunition for Q.F, guns

(i) P acking of F ixed Ammunition. Boxes for Q.F., 1-fr. P om-pom.

Box, Ammunition, Q .F . , 1-pr., 50 rounds, Mark I  \ C \ is’ of deal, 
with elm ends, having cleats and copper wire handles. The lid is fastened 
by a hasp and turnbuckle. The box is provided with a lining of tinned 
steel, having three diaphragms and a lid. The diaphragms are per
forated in 50 places ; the lid of the lining fits into a luting groove.

Boxes, Cartridge, Q.F . , 12-pr., 8 cwt. or l-pr., Marks I * io I I * | N  t . 
— These early Marks of 12-pr. 8 cwt. boxes have been approved for 
use in packing Q .F., 1-pr. ammunition for Naval Service. They bold 
50 rounds in two belts.

For description of these boxes, see page 490.

Boxes for
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B oxes fob Q .F., 6- and 3-pk . Ammunition. 

The latest boxes for 6- and 3-pr. ammunition a r e :—

Boxes, Ammunition, Q.P, :■■■ 
6-pr. Naval, Mark VH  ... N

6-pr., Mark V I ... ... C
6-pr. Special, Mark IV  ... N

3-pr. Naval, No. 2, Mark I . . . N

3-pr, Naval, No. 1, Mark I X . . . N

"
3-pr., Mark V I I I  .. .  ... C

3-pr. Vickers, No. 2, Mark I . . . N

3-pr. Vickers, No. 1, Mark I I N

Wood ; tinned copper lined ; to  hold
11.

Wood ; zinc lined ; to  hold I I .
Wood ; tinned copper lined ; to  hold 

9 ;  H.M.S, “ Swift&ure ” and 
“ Triumph.”

W ood; tinned copper lin ed ; for 
lyddite shell ammunition ; to hold 16.

Wood ; tinned copper lined ; for steel 
I shell or practice ammunition; to
! hold 16.

W ood; zinc lined ; for steel shell or 
: practice ammunition ; to hold 16.
| W ood; tinned copper lined ; for
| lyddite shell ammunition; to hold
j 16.
1 Wood ; tinned copper lined ; for steel 
! shell or practice ammunition j to

hold 16,

The boxes are made of teak or mahogany, with a lid working 
on gunmetal hinges and fastened by a hasp and tuinbuckle of the 
same material, the latter being secured by a short lanyard of white 
line. Two strong cleats secured by copper rivets extend across the 
front and back and to these are attached handles of copper wire, 
24  inches long, and covered with leather a t the upper portion. These 
cleats also strengthen the box.

The latest Marks of Naval boxes are fitted with a tinned copper 
lining.

The earlier Marks of Naval boxes and all Land Service boxes are 
fitted with a  zinc lining. Naval boxes having zinc linings are to be 
fitted with tinned copper ones when the stock of zinc linings is used 
up. When tinned copper linings are fitted to boxes which originally 
had zinc ones, a star is added to  the numeral.

The linings have a channel formed round the top to  receive luting 
and so make a watertight joint. The linings are closed by a lid, 
having a flanged edge to  rest in the luting channel. Two diaphragms 
are soldered to the inside of the lining.

These diaphragms are perforated to support the number of cart
ridges which the box will hold. Underneath the lower diaphragm  
is a wood bottom, consisting of a separate section for each round, 
each of which has a recess lined with metal to take the point of a 
projectile. These sections are kept in position by a thin zinc plate 
soldered to  the lining, and are capable of slight lateral movement so 
as to accommodate themselves to the points of the projectiles.

Earlier Marks of 6- and 3-pr. ammunition boxes differ from -the 
above only in small details, and they are brought up to the latest 
pattern when passing through Ordnance Factories for repair, one or 
more stars being added to the numeral.



487

The wooden boxes are painted inside and out as under. The 
linings are neither painted nor varnished :—

Q-pr. Boxes are painted stone colour.
3-pr. Boxes, containing steel shell, filled gunpowder, or practice 

ammunition are painted lead colour.
3-pr, Boxes, containing lyddite shell ammunition, are painted 

yellow.
6- or 3-pr. Booms, containing practice ammunition, have the lids 

painted yellow.

Fig. 147.

b o x , a m m u n i t i o n , 6 - f k ., q .f .

Q .F., 2 ' 9 5 - inch Ammunition B o xes .
Q.F., 2 ’95-inch: Pack transport.— No. 1 box takes 6 shrapnel or 

6 case s h o t; No. 2 box takes 4 double shell; No. 3  box takes 6 star 
shell.

Man transport.— <s A ” box takes 3 shrapnel, “ B  ” box 2 double 
shell, "  C ” box 3 case shot, “ E  ’* box 4 star shell.
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The latest Marks of 13- and 18-pr. ammunition boxes are :—  
B o x , Ammunition, Q .F., 13-pr ., Mark  111 ] L  | .
B o x, A mmunition, Q .F., 18-f e ., Maek  III  | L | .

The boxes are made of deal with elm ends, and are provided with 
a cleat and galvanised iron wire handles a t each end.

For India and E ast and W est Africa, the boxes are to be made 
of teak throughout.

Steel strap bolts, with hexagonal nuts for securing the lid, are 
attached near each end of the box. Fittings are provided to carry  
four complete fuzed rounds with fuze covers in each box.

The boxes are not fitted with tinned iron linings, and are unpainted.

Q.F., 13- and 18-pr. Ammunition B oxes.

Fig. 118.

B O X , A M M U N IT IO N , Q .F .,  1 8 - I ’ H.

The Mark II  boxes were slightly longer and were provided with 
fittings to take the four plugged rounds, and four fuzes in tin cylinders 
or four fuzed rounds with fuze covers.

The Mark I boxes differed from either Mark II or I I I  in being lined 
with tinned iron.

3-inch Ammunition B o xes .

B o xes , Ammunition, Q .F., 3-inch, L and, Mark I | L  f .

The box is made of teak throughout. j
The sides are provided with top, bottom and vertical battens.
Gunmetal brackets, with studs and wing nuts for securing the 

lid, are let into the top and vertical battens.
The lid is provided with brass strengthening strips and wood 

battens, and is fitted with two brass T-shaped bandies for removing 
the lid.

The box is fitted with two copper wire lifting bandies.



489

The box and the lid are lined with zinc. The body lining projects 
slightly above the body of the box, and has a rounded edge which fits 
into a luting groove formed in the lining of the lid,

Bach box is provided with internal fittings to carry four complete 
rounds.

Paint.— The boxes are painted stone colour for shrapnel shell 
ammunition, and yellow for high explosive shell ammunition.

B o x , Ammunition, Q .F., 3-inch, Naval, Mark I i N | .

The Naval 3-inch box differs from the Land Service one in having 
a sliding locking plate for securing the lid instead of wing nuts. I t  
is also fitted with a copper wire handle a t one end in addition to  
the handles on the side, for the purpose of hoisting the boxes from 
the ammunition room to the gun floor.

(ii) P acking- of Q .F., Separate Ammunition.

Cartridges for the Q .F., 12-pr., 14-pr., 15-pr.} 4-inch, 4 ’ 7-inch 
and 6 -inch guns are packed in “ Boxes, Cartridge

There are four sizes of boxes for the 12-pr. cartridges :—
The 12-pr. of 4  cwt, box, which holds 8 cartridges, packed 

vertically.
The 12-pr. of 8 cwt. box, which holds 10 cartridges, packed 

horizontally.
The 12-pr, of 12 cwt. box, which holds 10 cartridges, packed 

horizontally.
The 12-pr. of 18 cwt. box, which holds 8 cartridges, packed 

horizontally.
The 14-pr. box holds 10 cartridges, packed horizontally.
The 15-pr. box holds 22 cartridges, packed vertically. (15-pr. 

cartridges are also issued 40 in a case, powder, metal lined, whole, 
packed horizontally.)

There are three sizes of boxes for the 4-inch cartridges
The 4-inch, Marks I to I I I *  and Q.F.O. gun box, which holds 

8 cartridges, packed horizontally.
The 4-inch Mark IV gun box, which holds 6 cartridges, packed 

vertically._
The 4-inch Mark V gun box, which holds 6 cartridges, packed 

vertically.
There are two sizes of boxes for the 4 ‘7-inch cartridges :—

The 4 ‘7-inch Marks I tu IV * gun box, which holds 6 cartridges, 
packed horizontally.

The 4 ‘7-inch Mark V gun box, which holds 4  cartridges, packed 
horizontally.

The 6 -inch box, which holds 4  cartridges, packed vertically.
For Land Service the boxes, with the exception of the 15-pr. box 

described on page 490, are painted Service colour, and the lids of all 
the later Marks are secured with winged n u ts ; for Naval Service 
they arc painted stone colour, and the lids of all the later Marks are 
secured by a locking plate engaging with bolts on the box.
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The latest Marks of Q .F., 12-pr. boxes are :—
B o x , Cartridge, Q .F., 12-pr ., 4 cwt., Mark I I  [ N | .
B o x , Cartridge, Q .F., 12-pr ., 8 cwt., Mark IV J N | .
B o x , Cartridge, Q .F., 12-pr ., 12 cwt., Mark I I I  | N ! .
B o x , Cartridge, Q .F., 12-pr ,, 12 cwt,, Mark I I I  | L  | .
B o x , Cartridge, Q .F., 12-pr ., 18 cwt., Mark I I  | N | .

These boxes are generally similar in construction. They differ 
in dimensions and in the number of packing pieces and lifting bands.

The Box, Cartridge, Q.F., 12-pr. of 12 cwt., Math 111 \ L  \ is 
described in detail, and is illustrated in Fig. 149.

The box is made of teak or mahogany, with strengthening battens 
along the sides, top and bottom. Two wire handles axe secured to the 
upper battens. Four gunmetal plates are attached to  the upper 
battens, and hinged to these plates are studs carrying wing-nuts. 
The body has a  zinc lining, the top edges of which project Blightly 
above the box.

The lid is lined with zinc, and in it a luting groove is formed, into 
which the top of the lining fits. I t  is strengthened by battens. Four  
slots are cut in the edge, and strengthened by metal plates for the 
wing-nuts to  screw down on.

A T-shaped lifting handle is secured to each end of the lid by 
split pins. Form erly rope handles were attached to  the ends of the  
lid for the purpose of removing the lid from the box. Copper wire 
lifting handles are provided for lifting the boxes, Formerly rope 
handles were used for Land Service boxes.

Packing pieces are provided, fitted with brass spring cups to fit 
over the mouth of each cartridge.

Hemp lifting bands axe provided where the cartridges are packed 
horizontally to facilitate their removal from the boxes.

(The latest Naval boxes have tinned copper linings. Earlier 
Naval boxes have zinc linings, but will be fitted with tinned copper 
linings when the stock of zinc ones is used up, a star being added to  
the numeral of the box when this change takes place.)

The Naval boxes have the lids secured by a  sliding locking plate, 
having four arms which engage with a slot in each of four studs fixed 
to the body of the box.

The locking plate is moved by an eccentric turned by means of a 
special key.

Th e  Q .F., 14-fk . B o x .

The latest Mark of 14-pr. B ox is the Box, Cartridge, Q.F., 14-pr., 
Mark I I  [ N  \ , which is similar to the Q .F., 12-pr. Naval boxes.

Q .F., 15-pr . B o x . "

Box, Cartridge, Q.F., 15-pr., Mark I  | L  \ is made of deal with 
cleats and copper wire handles, the top and bottom secured by tinned 
iron screws. I t  is lined with tinned iron and is fitted with two dia-

Q .F., 12-pr. B o xes .
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phiagms, perforated to take the 22 cartridges which the box contains. 
A thick piece of felt is placed above and below the cartridges; the 
lining is closed with a lid of tinned iron soldered on.

Fig. 149.
B O X , C A R T R ID G E , Q .F .,  12 - P i t .  O F  12 C W T ., M A R K  I I I .

(L A N D  S E R V I C E  B O X .)

The latest Marks of Q.F. or Q .F.C., 4-inch boxes are :—
B o x, Cartridge, Q .F., 4-inch, L and, Mark I  | L  | .

B o x , Cartridge, Q .F., Marks I to I I I *  or Q.F.C., 4-inch Guns, 
. Naval, Mark IV  j N 1 .

B o x, Cartridge, Q .F., 4-inch, Mark IV  Gun , Mark I ] N | . 
B o x , Cartridge, Q .F., 4-inch, Mark V Gu n , Mark I ] N | .
The two first-named boxes are generally similar to those for the 

Q .F., 12-pr. guns, described on page 490, differing only in dimensions 
and detail of packing pieces and lifting bands.
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The two last-named are stronger boxes, the lids being strengthened 
top and bottom by brass strips.

Since the cartridges are packed vertically, lifting bands are not 
required.

Q .F., 4'7-rNCH B o xes .

The latest Marks of 4 '7-inch Q.F. boxes are :—
B o x , Cartridge, Q .F., 4 ‘7-inch, Marks I to IV * Guns, Mark 

. I I  | L | .
B o x, Cartridge, Q .F., 4 ‘7-inch, Naval Ou tsit , Mark III  ] N 1 . 
B o x, Cartridge, Q .F., 4 '7 - inch, Mark V Gun , Mark I ] L  | .

The 4 ’ 7-inch boxes differ from the I2-pr. boxes described on 
page 490 only in dimensions and detail of packing pieces and lifting 
bands.

Q .F., 6-inch B o xes .
The latest Marks of 6-inch Q.F. boxes are :—

B o x, Cartridge, Q .F., 6-inch, Mark I II  [ L  j ,
B o x , Cartridge, Q .F., 6-inch, Naval Cordite, Mark IV  | N | .

The 6-inch boxes differ from the 12-pr. boxes described on page 490 
only in dimensions and detail of packing pieces.

The cartridges being packed vertically, lifting bands are not 
required.

The packing pieces for 6-inch Q.F. cartridges are of two kinds and 
are known as

No. 1 for flat lids. No. 2 for concave Ms.

B o xes, Ammunition.
The ammunition for 4 ‘5-inch Howitzers and 4 ’ 7-inch guns on 

travelling carriages is carried in “ Boxes, Ammunition.”

Q .F., 4*5-rNCH H owitzer B o xes .
B o x, A mmunition, Q .F., 4 ‘5-inch H ow itzer, Shrapnel, Mark II

1 L [  .
B o x , Ammunition, Q .F., 4 ‘ 5-inch H owitzer, L yd d ite , Mark I

| L  | .

The ammunition boxes for the 4 ’5-inch Howitzer are made of 
deal with elm ends. Wood cleats and galvanised iron wire handles 
are provided a t each end of the boxes. Steel strap bolts, with 
hexagonal nuts for securing the lid, are secured near each end. The 
boxes are not painted, and are fitted internally to hold the following :—

The box for shrapnel shell holds 2  shrapnel, plugged or fuzed, 
2 cartridges each in a tin box (see page 454), and, if the shell are 
carried plugged, 2 T. and P. fuzes in tin cylinders.

The box for lyddite shell holds 2 lyddite shell, plugged, 2 cart
ridges, each in a tin box (see page 454), and 2 fuzes, each in a tin  
cylinder.
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B o x , Ammunition, Q .F., 4 '7 - inch, Converted, Shrapnel, Mark I
I C l -

B o x , Ammunition, Q.F,, 4* 7-inch, Converted, L yd d ite , Mark I
i L  E *

The “ Boxes, ammunition, Q.F. 4 ’ 7-inch, c o n v e rte d “ shrapnel,” 
and “ l y d d i t e are Mark II  “ Boxes, cartridge ” fitted to hold 3 cart
ridges and 3 fuzed shell of any Mark, but all the shell in one box are 
to be of the same Mark. These converted boxes have been designed 
to enable a number of fuzed shell to be carried in the ammunition 
wagons of the Q .F., 4'7-inch Territorial Batteries.

Q.F., 4 '7 -inch Boxes.

{iii) P acking of Q.F, B lank Cartridges,

In some instances blank cartridges are issued filled, while in others 
the components are issued and are made up by the unit requiring 
them.

The brass cases for Q.F. blank cartridges, whether filled or empty, 
are issued in boxes ; certain guns have special boxes for blank cases; 
as shown below ; the others use the ordinarv Service ammunition 
boxes.

Paint. B o x e s  containing blank cartridge or blank charges are 
painted red.

Q.F., 6 - p r . — B o x  f o r  B l a n k  O a s e s .

Box, Cartridge Cases, Q.F., G-pr., Mark 11, blank is made of deal, 
with elm ends, having cleats and rope handles ; the lid is hinged 
and fastened by a hasp and turnbuckle in front. The box is fitted 
with two mahogany fittings, perforated with 20 holes for the cases, 
which stand base upwards. The underside of the lid is recessed so 
th at safety clips may remain on the bases of the cases.

Printed instructions for filling, and lithograph showing method 
of filling, are fixed on the inside of the lids of these boxes.

Q.F., 3-pr .— B o x  for B lank Cases.

Box, Cartridge Cases, Q .F., 3-pr., Mark I, blank, is similar to the 
6-pr. box, but is slightly smaller.

Q.F., 3-p r . Vickers.— B o x  for B lank Cases.

“ Box, Cartridge, Q.F., Blank, 3-pr., Vickers, Cartridge cases, 
converted to hold 20.

This box is converted from the “Jlox, Cartridge cases, Q.F., G-pr., 
Mark II , Blank,” described above. The conversion consists of remov
ing the existing diaphragms and substituting others suitable for the 
Vickers’ cases. ■
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The cases are issued in :—
B ox, Cartridge case, Q .F., 13-pr. 1  Wood, to  hold 20  cases 

,, ,, ,, Q .F,, 18-pr. J  for blank with clips.
The boxes are fitted with hinged lids secured by hasps and turn- 

buckles, and with wire rope lifting handles. The interior of each 
is fitted with partitions to form a separate compartment for the cases.

Instructions for making up the cartridges are affixed to the lid 
of each box.

Q .F ., 4 “5-inch H owitzer.— B o x  for B lank Cases.

The Box, Cartridge case, Q.F., 4 “5 -inch Howitzer, Mark I  \ L\ is 
converted from the Mark I  box for Shrapnel Ammunition (§ 15434)  
by the removal of the internal fittings and the substitution of a wood 
frame to  take 10 oases on edge in two rows.

Instructions for making up the cartridges are affixed to the lid 
of the box.

Q .F., 13 and 18-pr .— B o x  for  B lank Cases.

Storage of Q.F. A mmunition .

(1) Q.F. ammunition filled with cOrdite and fitted with a  percussion 
cap or a percussion primer, viz. :—

All fixed ammunition,
Q .F., 12-pr. of 4 ewt.,
Q .F., 15-pr.,
Q .F., 4-inch, Marks IV and V guns,
Q .F., 4* 5-inch Howitzer,

are classified for storage in Group I II , Division I I a , Blank Ammunition 
powder for the above guns, in Group I II , Division I I b .

(2) All other Q.F. ammunition fitted with an adapter or electric 
primer when filled cordite in Group I II , Division I I I a . When filled 
with powder, in Group I II , Division I I I b .
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C H A PTER  X V III.

Cartridges, I m pulse, T orpedo.

Cartridges, impulse, torpedo, with the exception of those for 
H.M.S. “ Triumph ” and “ Swiftsure,” are only used for firing torpedoes 
from above water tubes, and are all similar in construction, differing 
only in the weight of propellant and minor details, see Table 38.

The latest cartridge for 21-inch, Mark I I  torpedoes is described 
in detail.

Cartridge, Impulse, T orpedo, 10 o z Mark I a [ N |.

(Plate CL)

The cartridge consists of a brass ease (a 3-pr. Q,F, case cut down) ; 
* a  3-inch hole is bored in the base and bushed. Into this bush is 

screwed a brass tube which reaches to within £ inch of the month of 
the case. The walls of this tube are perforated near the front end, 
the end itself being closed by a brass disc spun in. The other end of 
this tube is prepared to take a Tube, impulse, torpedo. In the base 
of the case is a filling-in piece of wood which is prevented from moving 
forward by a split brass ring snapped into a  recess cut in the tube. 
The charge consists of alternate layers of pebble powder and R.L.Gr.2, 
the latter contained in circular muslin bags. The mouth of the case 
is closed by a millboard disc, covered with shellac, held in place 
by the mouth of the case being turned over.

Cartridges, impulse, torpedo, are issued oiie in a  hermetically 
sealed tin cylinder with tear-off band. Ten cylinders in a wood box.

Charge, I m pulse, T orpedo, 2 l b . Cordite, Mark I I  | X  j .

The above charge is special for H.M.S. “ Swiftsure ” and 
“ Triumph,5 5 for 18-inch submerged tubes.

The charge consists of short lengths of cordite, sizes 15 and 20, 
contained in a muslin bag choked with silk sewing.

A separate igniter is used.
The igniter consists of I oz, cordite, size 10, cut to 1 J-inch lengths, 

and J  oz. of S .F .G .2, enclosed in a fiat Japanese silk bag.
The igniter and charge are inserted into a special brass case (similar 

to the Q .F., 12-pr., 12 cwt. case, but longer), which is fitted with a 
bronze adapter.

The chaige is fired by an electric wireless “ P  ” tube.
The charges and igniters are issued separately, wrapped in brown 

paper, in metal-lined cases.
The Mark I charge differed from the above by having the igniter 

attached to it.
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T a b l e  38.— Cartridges} Impulse, Torpedo.

Mark. . Charge. No. packed. Package, Remarks,
■

IA 10-oz. pebble 
and R ,L .G .S

10 in cylinders 
No. 112.

B ox, cartridge, 
Impulse, Tor
pedo, 21-inch.

F o r  2 1 - i n c h ,  
Mark I I  Tor
pedo.

I 10-oz. pebble 
and R .L .G .*

10 in cylinders 
No. 112.

B ox, cartridge. 
Impulse, Tor
pedo, 21-inch.

F o r  2 1 - i n c h ,  
Mark I I  Tor
pedo. No split 
brass collar On 
central tube.

I 9-oz. pebble 
and R .L .G .2

10 in cylinders 
No. 112.

B ox, cartridge, 
Impulse, Tor
pedo, 2 1 -inch.

F o r  2 1 - i n c h ,  
Mark I T or
pedo,

I 8^-oz. pebble 
and R .L .G .3

10 in cylinders 
No. 96, Mark 
II.

B ox , cartridge, 
Impulse, T or
pedo, 18-inch, 
Marks I* and 
II.

F o r  1 8 - i n c h ,  
M a r k s  V II  
a n d  V II*,
and 18-inch, 
W cy  m o u  tb , 
Mark I  T or
pedoes.

I
n

i

i

7^-oz. pebble | 
7|-oz. pebble i 

and R .L .G .s \ 
6 -oz. pebble y 

and R .L .G .2 
5 1 -oz. pebble ! 

and R.L.G .* J

10 in cylinders 
No, 96, Mark 
I.

B ox, cartridge, 
Impulse, Tor
pedo, 18-inch, 
Mark I* and 
II.

F o r  18 - i n ch ,  
Marks I 1 to  
V I "  H  T or
pedoes.

n 4^-oz. pebble ... 10 in cylinders 
No. 95.

B ox , cartridge, 
Impulse, Tor
pedo, 14-inch, 
Marks L  and 
11.

F o r  1 4 - i n e h  
Torpedoes.
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C H A PTER  X I X .— IM PLEM ENTS, STORES, &c., USED IN  
CA RRYIN G  OUT LA BO RA TO RY W ORK.

In  this chapter the implements, &c., used in carrying out laboratory 
work are described in alphabetical order.

This list also includes those stores which come under ike heading of 
“ Tools, re-forming cartridges, Q.F. and Q.F-C. ” and “  Fuze keys ” 
used by Inspecting Ordnance Officers.

Adze, coopers, magazine.— This is an ordinary metal adze ; it is 
used for heading, unheading, and hooping powder barrels.

Bar, lifting, shell, Mark I, is for use with shell holders in labora
tories. I t  consists of a steel bar about 2 feet long with a central hole 
for the hook of the raising tackle, and three holes a t each end, to any 
of which can be attached a shackle holding chains about 3 feet long.

Fig. 150.

B A R , L I F T I N G , S H E L L ,  M A R K  I .  

Scale L

Method of use.
Place the holder over the nose of the projectile, and fix it a t the 

centre of gravity, by means of the screws and spanner supplied with 
the holder. Pass the bottom loops (a) of the chain on the bar over 
the trunnions of the holder, adjusting the chains so as to  keep them  
parallel by attaching the shackles (&) in the required holes (c). The 
raising tackle will then be hooked in the bar a t (d), and the projectile 
lifted and placed in position.

(b 11123) 2 i
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Blocks, Nos. 1 and 2 , Mark I  j C ] are cubical blocks of wood 
measuring 1 foot each way, bored out to  take the heads of the pro
jectiles. No. 1 is for 12-inch calibre and above, No. 2 is for 8-inch 
to 10-inch calibre. They are intended for use in laboratories and 
shell filling rooms, a hole being made in the floor to receive the block, 
so that it will lie flush with the floor.

Fig. lei.
B L O C K , N O . 1 ,  M A K K  I  J C [ .

Section on K K ,

When not required for use, the block will be inserted in the floor, 
with the hole for shell downwnrds.  ̂Two recesses are provided in 
the sides of the cavity, and a baT across the hole in the bottom (see 
drawing) to facilitate lifting the block out of the floor.

Blocks for projectiles under 8 -inch will be made locally as required, 
no fixed size being necessary, as they will stand on the floor or a  
bench at a most convenient height,

Bbcki No. 3, Mark I  \ L  \ is made of hard wood, wedged shaped 
and hollowed out to receive the projectile. The base of the block is 
grooved as shown in sketch to grip the floor when the projectile is 
being up-ended.

Fig. 152.
BLOCK, NO, 3, MAKK I f L | -
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They are used for fixing base fuzes in shell 9 '2-inch calibre and 
above, except when using No. 14 projectile harrow.

Block, No. 4 , Mark I  \ L  [ is similar to  the No. 3 block, but is 
intended for use with 9 ‘ 2-inch projectiles only, in conjunction with 
the No. 14 projectile barrow fox guns on Mark V mountings.

Bearer, cartridge cylinder^ Mark I I I .— This is an ash stave 4 feet 
long, 1 inch thick, 2| inches broad in the centre, tapering of? to each 
end. I t  has three grooves cu t in the side near the centre to  take the 
handles of the cartridge cylinders. The bearer is also used as a leveT 
in unscrewing and screwing home the lids of the cylinders.

Brush, fuze-hole, Mark I  \ C  \ .— This is a  small cylindrical shaped 
brush fitted with a  copper wire handle about 3 *75  inches long. I t  is 
issued for cleaning the fuze-holes of 3 and 6-pr. Q .F. shell when 
breaking up ammunition.

Fig. 153.
DISC, CLEANING FUZE-HOLE, MEDIUM, 2 '1-INCH DIAMETER.

Brush, primer hole, Mark I  | Q | is similar to the aboTe, but 
larger- It is used for cleaning the primer holes of Q.F. cartridges 
previous to filling.

Brace, magazine, Mark I I ,  with bit, is for use in removing screws 
of powder and cordite cases, &c., for which the “ Driver, screw, 
magazine ” is not suitable. The bit is made of phosphor bronze and 
is fixed to  the brace by a set screw.

Chisel, preparing cannelures, Mark I , is made of steel, about 
6 inches long and *4 inch wide a t th e point, which is slightly curved.

I t  is intended for undercutting the cannelures of the early type 
of broad Vavasseur driving-bands to  take augmenting strips.

Chisel, metal, Mark I .— This is a cross-cut chisel about 74 inches 
long and \ inch wide, and is intended for cutting out the lead rings 
and base discs from shell.

(B 1 1 1 2 3 ) 2 i 2
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Discs, cleaning, fuze holes, medium, M ark I , for shells taking 
medium base fuze, and Discs, cleaning, fuze holes, large, M ark I , for 
shell with large base fuzes. These are made of phosphor bronze 
formed with a stem which is shaped a t the end to fit the “ brace 
magazine,” and are for use in cleaning the lecess for the flange of the 
base fuze in the bases of shells.

Drift, G.S ,, long, M ark  7  is a round piece of boxwood about 4 inches 
long ; the lower portion for a length of 1 ‘6 inch is coned to fit the 
G-.S. fuze hole. I t  is used for inserting G.S, wads in shrapnel shell, 
4 inch, Marks IV  to  VI, and 4 ‘ 7-inch, Mark IV.

Drifts, Q .F., 12-pr., 4-inch, 4" 7-inch, and §-inch are rings of
gunmctal, the lower edge being reduced and bevelled inside. They 
are intended for use with the white metal lids when inserting the 
latter into the mouth of the cartridge case.

Drifts, Q . F b l a n k ,  6-pr., 12 -2>j\, 13-pr., 18-pr., and 4-inch are 
made of wood cylindrical in shape, and are used in driving the leather- 
board cups into position in the cartridge case in making up blank 
ammunition for the above guns.

Drifts, 6- and 3 -pr., Q .F., are bars of wood about 2 feet long, used 
for turning 6- and 3-pr. eases in the rectifying press.

Driver, grummet, M ark I , is made of hard wood, and is used in 
the L.S. for removing the early pattern of rope grummets from pro
jectiles with gas-check driving-bands.

Driver, cooper’s, socket, metal, with wood handle, is used in con
junction with the t£ Adze, cooper’s, magazine ” in removing the hoops, 
&c., from powder barrels.

Funnels, shell, copper, are issued in two sizes (large and small). 
They are intended for use in filling shell which have their bursting 
charges in bags.

Funnels, cartridge, are made of copper, similar to , but larger than  
*e Funnels, shell ” ; they were introduced for filling cartridges with 
granulated or cubical powder.

Gauges, cartridge, ring, consist of rings of gunmetal, with straight 
handles ; they are marked on the handles with the internal diameter 
of the gauge. The ring gauges test the diameter and are all “ high ” 
gauges, that is to say, the greatest diameter of the cartridge must 
pass through them.

Gauges, shell, ring, are plain wrought-iron rings with handles 
formed on them. They are issued for gauging the diameter of pro
jectiles, and are of three kinds, namely— "  Body high,” “ Band high 
and low ” and “ Gas-check high.”

Note.— Great care is required to use these ring gauges ; unless 
held quite square they will not pass over the projectiles.

Gauges, chamber, low, are issued for gauging the Q .F., 3-pr., 6-pr,, 
13-pr., and 18-pr., and 3 -inch cartridges. They are made of cast iron 
of the same internal dimensions as the low limit for the chamber of 
their respective guns. The cartridge must enter the gange freely to  
ensure loading. Similar gauges are issued for Q .F., 12-pr., 4-inch 
and above, for use in gauging the cartridge cases after rectifying.

Gauge, screw, primer hole, No. 1, M ark 1 \ C  [ is a  steel screw' 
gange used with Q .F., 12-pr,, 14-pr., 4-inch, Marks I to I I I , 4'7-inch
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and 6-inch cartridge cases. When the primer hole admits of the gauge 
being screwed through it, the cartridge requires bushing.

Gauge, screw, prim er hole, No. 2, M ark I  \ L  \ is similar to the 
above, but is for use with 12 pr. of 4 cwt., 13- and 18-pr,, 3-inch,
4-inch, Mark IV and V, and 4 ’ 5-inch Howitzer, Q .F., cartridges.

Gauge, depth, fuze hole, base percussion fuzes.
No. 1, for shell with No. 11, Mark V, and No. 15, Marks II  and I I I  

fuzes.
No. 2 for shell with No. 11, Marks I to IV, and No. 15, Mark I 

fuzes.
No. 3, for shell with No, 12, Marks V and V II fuzes.
No. 4, for shell with No. 12, Marks I to IV fuzes.
The above gauges are made of hard wood to the form shown on 

accompanying drawing ; they have their name and number stamped

Fig. 154.
g a u g e , d e p t h , f u z e  h o l e . 

Scale £.

on the handle as a means of identification. When using these gauges 
care is to be taken that the flange of the gauge entirely enters the 
recess in the base of the shell, otherwise the shell is not fit for fuzing.

Gauges, depth of cavity, filled Lyddite Shell.
No. 1 for shell without asbestos lining 1 And taking picric powder 
No. 2 for shell with asbestos lining . .  J  long exploders.
No. 3  for shell taking long exploders of T.N.T.



The above gauges are made of beech wood, tipped a t the lower 
ends with aluminium; they are marked with the high and low limits 
of the depth of the cavity in lyddite shell, necessary to take the 
different lengths of cylindrical exploders.

Hammers, metal, 1 lb. 12 o z M a r k  I,  is an ordinary metal hammer 
fitted with a wood handle. I t  is used with the “ chisel, m etal.’*

Holder, shell, fo r  laboratories, is intended for use in holding and 
slinging shell in laboratories.

Fig. 155.
HOLDER SHELL, FOE LABORATORIES 

Scale

Holder, shell, B .L. \ C \ with spanner attached consists of handles 
attached to a jointed ring, which is tightened by means of a nut 
working on a screw bolt. For use with the nut a spanner is attached  
by a  chain to one of the handles.

Fig. 15EL
HOLDEli, SHELL, Q.F., 12 ‘ PR„ MARK I.

Scale J.
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Hotter, shell, Q .F., 12-pr„ Marie 1 ;  B .L ., 6-inch, or Q .F ., i ' 7 -inch, 
M ark I I ;  and B .L ., Q .F ., or Q .F.C ., 6 M ark I I ,  are made of 
cast iron, to the form shown in Fig. 156, those for 12-pr. 5-inch 
and 4 ' 7-inch having flat bases with three screw holes for securing 
them to a bench or table, a clamping screw (with lever handle 
attached) being provided for retaining the shell in position.

Holder, shell, B .L ., Q .F ., or Q .F.C., G-inch, M ark I I ,  is similar to 
the above but has a wood block fixed in the base for the reception 
of the point of the shell, and a semi-circular band, with fly nut, hinged 
to the top for retaining the shell in position.

Fig. 157.
HOLDEK, SHELL, B,L., Q.F., OE Q.F.C,, 0-INCH, MAEK II.

Scale

Holder. cartridge, Q.F.,  M ark I  \ C  | consists of a steel band 
which encircles the cartridge case. The steel band terminates a t  
each end in long handles, which, being forced together, clip the band 
tight round the case. A link working on these handles keeps them  
together when forced away from the cartridge. This tool is used to 
hold the case when the primer or adapter is being actuated by the 

Key, removing primer.”
Holder, cordite charges, 6- and 3 -pr. Q .F ., M ark I  } N  | consists of 

a gunmetal pillar and stand which may be screwed to a  table. I t  has 
a projecting arm fitted with a circular slot, the outer part being 
hinged and fitted with a spring catch for closing it. I t  is for use in 
tying up the cordite charges for 6- and 3-pr. cartridges.

Hook, G.S. wad is made of copper, and has a  wooden handle ; it 
is used to  remove the Gr.S. wad from the fuze hole of common sbell 
filled without hag, and shrapnel shell, 4-inch, Marks V and VI, and
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4 ‘ i7-inch, Mark IV. The hook is forced through, the hole in the wad 
and the point brought up under the wad to one sid e; the wad can  
then be pulled out,

Fig. 158,

HOOK, G,S. WAD,

/ft

The hook, G.S. wad is also used for extracting exploders from 
lyddite shell.

Fuze Keys used by Inspecting Ordnance Officers.

Keys, No. 1 (M ark I), I).A . Fuzes j C  j for bottom plugs of D.A. 
fuzes.

No. 2 (Mark I), Nos. 11 and I d Fuzes \ C  | for magazine pings of 
Nos. 11 and 15 fuzes.

No. 3 {M ark I ), No. 12 Fuzes } C \ for magazine plugs of No, 12 
fuzes.

No. 4 (M ark I), T. and P. Fuzes \ G | for removing bottom plugs 
of Fuzes, T. and P ., Nos, 54, 56, 60 and 62 to 69.

The above-mentioned keys are for the use of Inspecting Ordnance 
Officers.

They are steel keys with wooden handles, and are fitted with a 
clamping arrangement and nut, so th at the pins may be readjusted ’ 
or replaced. A steel spanner is used in conjunction with these keys.

Key, No. 9 (Mark I I I ) ,  Base Fuzes \ C  | is for the use of Inspecting 
Ordnance Officers, in removing the screwed caps of large and medium 
base fuzes. I t  is made of steel, A clamping arrangement at the centre 
holds two sizes of pins for the above-mentioned fuzes,

Mark II  is a flat bar of steel, with several pins on each side, arranged 
so as to fit the plugs of several different fuzes. I t  is being superseded 
by Keys, Nos. 1 to 4 and 9, Mark III .

Key, No. 12 (M ark I ), Sensitive Fuzes \ C \ is a steel key with 
wooden handle for the use of Inspecting Ordnance Officers in removing 
or replacing the side pings in sensitive time fuzes.

K ey , No. 15 (M ark I), Cap, No. 63 Fuze \ C  J is a fiat steel bar 
about 9 inches long, and fitted with two pins to enter the recesses in 
the top cap of the No, 63 fuze.
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I t  is for the use of Inspecting Ordnance Officers in removing or
fixing the cap. .

Key, No. 32 (M ark I), F ixing, Nos. 80 and 83 Fuzes \ C \ , is a 
steel key, similar to  the No. 17, Mark I I  key (see page 344), except 
th at it is double handed. I t  is also heavier and stronger than the No, 17 
key. I t  is for the use of Inspecting Ordnance Officers m fixing or 
removing the fuzes.

Fig. 159.

MACHINE, EXTRACTING SHELL, Q.E. 6 -  AND 3-PR.

BQREDTG (J-P* LOW CHAMBER GAUGE

Lever, grummet, is a steel rod about 19 inches in length and O '6’ 
inch diam eter; one end is tapered to a point, and slightly b e n t; 
the other end is flattened like a chisel and also slightly bent. I t  
is intended for removing the rope grummets from projectiles and i» 
also used for extracting eyebolts.
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Mandrels are used in connecting with the re-forming of Q .F. 
cartridge cases. The cartridge case is plaecd over the mandrel while 
bulges, &c., are removed by means of a wooden mallet.

Mallets, Light, M ark I  j C  | .
Mallets, Heavy, M ark I I  \ G \ ,
The above mallets are made of wood, with plain ash handles, and 

are for use in re-forming cartridges with the above-mentioned mandrels.
The light mallet is used with all natures Q .F,, 3-pr. to 3-inch, 

the heavy mallet is used with all natures 4-inch to 6-inch,
Machine, extracting shell, 6-pr., and 3-pr., M ark I  \ C \ , consists 

of a  steel bush bored out to take a  6-pr. cartridge ; the bush fits into 
a cast-iron stand, to which it is secured by set screws; a feather fitting 
into a feather way prevents it turning. The front end of the bush 
is threaded and carries a  handwheel. Two guide bolts fit into slots 
a t the front end of the bush, and are free to slide in and out. At 
the front end they are square and support a clamp, which is secured 
by nuts. Each guide bolt is provided with two projections, between 
which the handwheel fits ; a collar fits on the Tear projections and 
is fitted with a set screw ; the front projections are also fitted with 
a collar which bears against the clamp. When the handwheel is 
turned it moves along the bush, the guide bolts sliding in the slots 
of the bush, thus forcing out the clamp and extracting the shell from 
the case. The clamp is provided with two clamping blocks to grip 
the shell; these blocks are worked by screws. A t the rear of the 
bush are two studs for securing a metal protecting cap. A bush bored 
to  receive the 3-pr. cartridge can be screwed on the rear of the 6-pr. 
bush.

Machine, extracting Shell, 2 ' 95-inch, Q .F., M ark I  \ L  \ .
Machine, extracting Shell, Q .F,, 13 or 18-pr., M ark I  \ L  | .
Machine, extracting Shell, Q .F., ‘3-inch, M ark I  | C  | .
The above machines are generally similar in design to the 6 and 

3-pr. extracting machine, but differ in dimensions and in not being 
fitted with a metal cap.

Machine, indenting, 6-pr., Q .F ., consists of a  cylindrical steel body, 
bolted to a bed plate, which can be bolted to a bench. The body 
is chambered to take the cartridge, and fitted with three spring 
indenting pins, actuated by a  short lever and cam. The shell can be 
forced into the cartridge case, before the latter is indented, by a screw 
bolt and handwheel. The machine is arranged so th at the cartridge 
can be placed in it with its clip on, and the clip is always to be on 
the cartridge when it is placed in the machine. ^

Machine, indenting, 3-pr., Q .F ., is similar to the above, but differs in 
dimensions. -

Machine, coning or indenting, 18-pr., M ark I  \ L  \ .— The coning 
or indenting machine for the Q .F., 18-pr., is shown in Fig. 160.

The four indenting tools C are simultaneously actuated by the 
revolving of the cam wheel B , the cams in which are shaped to permit 
of the indenting tools springing back at each quarter of a revolution
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of the cam wheel. The bodies of the machines are chambered to 
take the respective cartridges, the shell being forced into the cart
ridge case, before the latter is indented, by the screw bolt and hand
wheel A.

Fig. 160.

MACHINE, CONING OR INDENTING, Q,F., 18-PIC, MARK I.
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The coning ot indenting machines for the Q .F., 13-pr. and 3-inch, 
differ from the above in dimensions.

Needle, 'magazine, phosphor bronze, 9 -inch, is used for inserting 
silk braid hoops of cartridges.

Needle, magazine, phosphor bronze, i-inck, ia used for choking 
cartridges containing grain powder.

Needle, magazine, phosphor bronze, 1^-inch.— For use in fine sewing 
on cartridge bags, &c, There is also a l§-inch needle made of nickel 
silver, but this has been superseded by the phosphor bronze needle.

Needle, magazine, curved, phosphor bronze, is used for threading 
silk or shalloon braid under other hoops or bindings, when tying 
together the sticks of cordite in making up charges for Q .F., 12-pr.,
14-pr,, 4-inch, 4 ’ 7-inch and 6-ineh cartridges.

Pincers, shrapnel, primers, M ark I I ,  are made of stout brass wire, 
and resemble a pair of sugar tongs. At the end of each branch of 
the fork the wire is flattened on the inner side so as to grip the brass 
primer and so enable it to be withdrawn after it has been unscrewed 
by the screwdriver, thus preventing the necessity of turning the 
shell over, and causing the powder to run out.

Planks, stacking, projectiles, M ark I , are made of elm 7 feet by 
12 inches by 3 inches, bevelled a t one end and strengthened at both 
ends by iron bands.

Pricker, cartridge, is made of bronze and is fitted with a wooden 
handle ; it is used in making up cartridges with the 4-inch and
11-inch magazine needles when several thicknesses of cartridge bag 
have to be pierced.

Plugs, rectifying, Q .F. cartridges are made of steel and are for use 
in rectifying the mouth of the cases if they are deformed. The plug 
is driven in with a wooden m allet; a lip on the upper edge prevents 
it being inserted too far. -

Rods, filling shell, “  large,” M ark I  and “ small” M ark  J .— The 
large rod is 5 feet long and *4 inches in diameter, the small 3 feet long 
and ' 3 inches in diameter. They are made of brass, fifted wuth a  wooden 
handle, a brass knob being formed on the other end of the rod for 
pressing down the powder.

Rod, 17-inch (driving caps from Service cases, 6 and 3-pr.) is 
made of steel 17 inches long, and reduced in diameter a t the point. 
I t  is used foT driving out the fired caps in 6 and 3-pr. Q.F. cartridge
cases.

Rod, 4 -inch (inserting caps in cases, 6  and 3-pr.).— The rod is of 
steel, 1625 inch in diameter, and has a  slight projection a t one end 
to  fit over the cap in driving it in.

Scrapers, shell, are copper rods having both ends flattened o u t ; 
one end is turned up a t right angles, the other has a slight bend m 
the opposite direction.

They are used in removing powder from filled shell, or for search
ing empty shell.
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There are four sizes, viz. :—
42-inch long for R .M X . 10-in. and R X . 10-in. to 9 '2-in .
32 „ „ „ R .M X . 9-in., B X .  7 15-in. to 5-in., and Q .F.

4 '7 -in .
20 „ ,, ,, B .L . 4-in. and 12-pr.
17 ,, „ ,, B X . 12-pr.

The 17-ineh rod will become obsolete when used up.
Screwdriver, shrapnel, large, M ark I V .— This is an ordinary screw

driver ; the blade is of phosphor bronze. I t  is used for inserting or 
removing the primers from shrapnel shell that are fitted with them.

Screwlrivers, magazine, are made of phosphor bronze, fitted with 
wood handles. They are issued in three sizes, namely

12-inch long with f-inch end.
6-inch ,, ,, «, , j ’

11 -inch ,, ,, jj
Sets, Q .F . , are used in turning the tongues a t the mouth of Q.F. 

cases when securing the lid. They are made of steel with a small 
notch for turning over the tongue.

Fig. 161.

SET, Q.F.

Tongs, M ark I I I  (for extracting exploders from lyddite shell).—  
The tongs are made of manganese bronze, hinged, and fitted with 
handles similar to a pair of scissors. They are issued to  Inspecting 
Ordnance Officers for extracting exploders when the waterproof 
cylinder is not fitted with a silk loop.

Fig. 162.

TONGS, MARK I I I .

The M ark I I  tongs differ from the above in having longer and 
thinner jaws, and in the hinge being placed nearer the handles.

The M ark 1 tongs were made of \ biass tod and are now obsolete.
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Tool, opening, cartridges, Q.F* or Q .F.C ., M ark l  \ 0 \  is a pair 
of curved pincers made of steel {Fig. 163), and is intended for 
UBe with Q,F, cartridges for prising up the tongues over the metal 
lid when it is necessary to remove the latter.

Fig. 163.

TOOL, OTENESG CARTRIDGE, Q.F. Oil Q.F.C.
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C H A PTER  X X .— DETONATORS AND EL EC T R IC  FU Z ES.

Detonators are used for detonating charges of guncotton ; they ail 
contain Fulminate of M ercury  and are of two sorts :—

Non-electric.— This sort is fired by a  length of safety fuze, or 
instantaneous fuze. {See page 51.2.)

N o t e .— For T o r p e d o  D e t o n a t o r s  (see page 521), a  special 
detonator is used in the H a n d  G r e n a d e . {See page 523.) 
Special detonators aTe also used for So u n d  R o c k e t s . {See 
page 521.)

Electric.— (For firing currents, see Table 40.)
Electric fuzes contain gunpowder, but no fulminate, and are of two 

sorts :—
(а) Those intended to  fire the powder charges of land mines,
(б) “ Disconnectors,” used in connection wdth submarine mines ; 

these contain very little powder and are not to be relied 
on to  fire powder charges.

Detonators and electric fuzes are distinguished by numbers, as 
follows :—

T a ble  39.

Service. Detonators, , Electric Fuzes.

Non-Electric.

1

i
Electric, j Drill. ' Disconnector.

Fuzes for 
firing

Gunpowder.

Naval No. 15 No. 0 —  , No. 19 —

Land No. 8 No. 13 No. 20 ' No. 14

Submarine __ No. 12 No. 18 . No. 16
—  • —

The colours with which detonators and electric fuzes are painted 
have a special significance :—*

Red— denotes the presence of Fulminate of M ercury  ;  in electric 
detonators, the portion containing the fulminate is coloured 
red ; but the non-electric detonators are coloured red all 
over, though only the thinner portion contains fulminate.

Yellow— denotes Naval Service.
White— denotes Land Service.
Blue-—denotes Submarine Mining Service.

Label.— On every detonator and electric fuze is pasted a small 
label showing its number and Mark.
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Non-E lec tric  D etonators*
No. 8 | L  | and No. 15 j N | .

Detonator N o . 8, M ark V II  \ L  | .
The No. 8, Mark V II N onelectric Detonator consists of a solid 

drawn copper tube about 2*18  inches long and ‘ 23  inch in diameter.
I t  contains 30*8  grains of Fulminate of Mercury composition . 

(Fulminate of Mercury, 80 p a rts ; Chlorate of Potash, 20  parts)

Fig. 164.
ORTONATOR NO, 8 , MARK Y II j L 

Scale f.

Sol ill ilmvi'n copper i>o<iy —

HO'6 grains of fulminate o£ mercury composition

j -l1 »  y  i f  iJ-: : ■ ■

W S l

m

pressed in to the lower part of the tu b e ; the upper portion of the 
tube 13 left empty for the reception of a  piece of safety or instantaneous 
fuze (see page 36).

The exterior of the body is painted red and a small label bearing 
the number and numeral of the detonator is affixed to it.

The detonators are packed. 25  in a tin cylinder (No. 8  D, Mark III).
For issue to cavalry the detonators are fitted with 2 feet of safety 

fuze, and, when so fitted, they will be packed in a tin cylinder (No. 49, 
Mark V).
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Instructions fo r  fitting Detonator N o . 8 , M ark VII . ,  with two feet o f  
safety fuze .— The outside covering of the safety fuze is to  be removed 
for a length of about 1 inch to enable the fuze to be fitted into the 
detonator. The detonator is then secured to the safety fuze by means 
of shellaced tape wound round the detonator and the fuze. About 
5 inches of l^-inch tape are used, and the tape extends about f  inch 
up the fuze and f  inch on to the detonator. The tape and the whole of 
the detonator are then coated with vermilion paint.

The other end of the safety fuze is covered with shellac tape 
secured by two turns of thread.

Fig. 165,
DETONATOR NO. 8, MARK V I | L | . 

Scale

 ̂indent.
(3. thread quiekmatgh 

about ’7 long.

Fillet of Bolder.

Sheet- tin -oi [.hick.

cut

2 K(B H 123)
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Detonator, No, 8 , M ark V I  \ L  \ .
The Mark VI detonator consists of a tin tube containing a charge 

of about 18 grains of fulminate of mercury. To the top of the tin  
tube is soldered a  copper socket, for the reception of the end of the 
safety or instantaneous fuze.

A beeehwood cylinder, secured by four indents, is placed on top 
of the fulminate of mercury.

A piece of 6-thread quickmatch passes through the hole in the 
beeehwood cylinder, and carries the flash from the fuze to the ful
minate ; a pruning of gunpowder and gum is placed round the quick- 
match a t each end of the cylinder to prevent the fulminate working 
through into the socket,

A ring of brass with two projecting lugs is soldered round the 
centre of the detonator to prevent it being pushed too far into a gun
cotton primer.

The top of the copper socket is closed by a paper cap (except 
when issued with 2  feet of safety fuze) and the bottom of the tin 
tube is closed with shellac putty coated with shellac varnish.

The detonator is painted red.

Detonator, No. 8, M ark V.

The Mark V detonator differs from the Mark VI in the body, which 
is made of solid drawn copper, instead of a tin tube and copper socket 
soldered together.

I t  contains abont 20  grains of fulminate of mercury.

No. 8, M ark I V .

M ark I V  differs from the Mark V in the tube being made of brass 
instead of copper, and the quickmatch is pressed down on top of the 
wooden plug.

Packing.

F o r R .E . wiits.— Twenty-five No. 8, Mark VTI detonators in 
“ Cylinder, No. 8 D ,” Mark III .

Earlier Marks (IV, V and V I) are packed in “ Cylinder, No. 8 D ,” 
Mark I I , with a “ Rectifier, Guncotton Primers, M ark V P

The cylinders are lined throughout with asbestos paper, aud are 
closed by means of a lid, secured by a tin band soldered on.

F o r other Services.— Six No. 8, Mark V II detonators having 2 feet 
of safety fuze attached, in a "  Cylinder, No. 49, Mark V I.”

This cylinder is painted red. The lid is secured by a bayonet joint 
and tied to the body by whipcord.

Earlier Marks of No. 8 detonator, when fitted with 2 feet of safety 
fuze, are packed 6 in a “ Cylinder, No. 49, Mark V,” with a  rectifier.

Four of these cylinders axe packed in a  “ Box, No. 8, detonators,” 
which is a deal box with elm ends having elm cleats and copper wire 
lifting handles. I t  has wooden fittings to prevent damage to the 
cylinders in transit and is painted Service colour.
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Detonator No. 15 (Naval Service).

This consists of a body, tube, neck, wooden cylinder for quick- 
m atch, charge and paper cap. (See Fig. 166.)

The body is made of brass, tinned inside and out. The tube is 
made of tin, the top being flanged and soldered in the bottom of the 
body. The neck is made of tin, flanged a t the bottom, having a  flanged 
collar soldered over it for securing it to the body, and is intended 
to receive the end of the safety fuze. I t  has 4 indentations, so that 
when the fuse is inserted, and the neck compressed round it, the 
points of the indentations will grip the fuze.

The neck is covered with a paper cap, which is torn off before 
inserting the safety fuze.

Pig. 166.
DETONATOR NO. 15, MARK l i l .  

Scale b

I

< — —  —  4 i n d e n t a t i o n s .

■i------Thjn«-k.

—  K - t h r i ' a f l  q u i c k  m a i r h ,  p t J u r i e d  a t  e a c h  e n d ,  

_  :3 i n d e n t s .

— S e e c h  w o o d ,  - 4 7 7  C i n m e t e r ,

■» B r a s s ,  'Ll] 4  t h i c k .

<-------— T in  t u tie.

T d l m h i a u e  O f  m e r e  u  r y , d l j  g r a i n s .

— — — Shellac  putty .

The cylinder is made of beechwood, and a piece of 6-thread quick- 
match is passed through it, the ends projecting about ‘2  inch on 
either side. The ends of the quickmatch are coated with a priming 
of mealed powder, gum, and water to prevent the fulminate of mercury 
working through.

The cylinder is coated with shellac putty, and secured in the centre 
of the body by 3 indents.

The tube and lower part of the body are filled with a charge of 
about 30 grains of fulminate of mercury. The bottom of the tube 
is closed with shellac putty.

Colour.— Red all over.
( b 11123) 2 k 2
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Use.— In the Naval Service with safety fuze.
Packing.—No. 15 detonators are packed for issue as follows :—

25 in “ Cylinder, No. 15, Mark I I .”
No t e .— All detonators Nos. 8 and 15, which have attained the 

age of five years, will be destroyed or used up for instructional pur
poses.

E lectric  D etonators.

Bridges and firing currents.— There are three kinds of bridges 
used in detonators and fuzes, known as Naval, Field and Siege, and 
Submarine, the bridge for all N.S. fuzes, &c., being made of platinum  
and silver, which is very fuzible, and consequently fuzed with 
certainty when fired. F o r land and submarine services an alloy of 
platinum with iridium is employed. The latter metal increases the 
resistance and thus allows the bridge to be made rather thicker and 
stronger.

Details of the various bridges are given in Table 40.
Firing currents.— Detonators with Naval bridges should fire 

without appreciable delay with a current of 1 ampere, but should 
not fire when a current of ' 32 ampere is applied for 4  seconds ; those 
with L.S. bridges with a current of ’8 ampere, but should not fire 
with a current of ‘32 ampere for 4 seconds ; while the S.M. detonators 
are tested, all for over-sensitiveness with a current of "8 ampere, 
which must not fire the detonator within 4 seconds, and 2 per cent, 
are tested for under-sensitiveness with a current of 1 ampere which 
must fire the detonator within 4 seconds.

The current for filing these detonators and fuzes is derived from 
a  battery of voltaic cells, or the Exploder, Dynamo, Electric Quantity.

Detonator, Electric, No. 13, M ark I I I  (Land Service).

(Plate C lI .)

The Detonator, Electric, No. 13, M ark I I I  j L  | consists of the 
following parts :—-

Head, 2 insulated wire terminals, 2 copper pole pieces, Indio- 
platinum wire bridge, brass socket, tin tube and charge.

The head is of ebonite with a  hemispherical top ; two holes are 
bored through it lengthwise for the reception of the wires and pole 
pieces. The conducting wires are composed of 3 strands of tinned 
copper ; they are covered with pure indiarubber, and then with an  
outer cover of vulcanized indiarubber. To the ends of the wires, 
which fit into the head of the detonator, are soldered two short tinned 
copper poles, which are flattened to prevent them turning round 
after they are fixed and so breaking the bridge.

The pole pieces are dipped into hot guttapercha cement, and 
forced into the holes prepared for them in the head ; they project 
* 1 inch and aTe ’ 25 inch apart at the ends, and are connected by a 
bridge of iridio-platinum wire soldered with pure tin. The bridge is 
surrounded by a  tuft of guncotton yarn.
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The conducting wires are brought together above the head and 
frapped with waxed th re a d ; the ends are bared and are of unequal 
length to minimise the risk of a  short circuit when connected up.

A ttached to the lower part of the head is a flanged brass so ck e t; 
this supports a  tin tube. The tube and loweT part of the socket are 
filled with a charge of about 43 grains of fulminate of mercury, which 
surrounds the bridge and the ends of the pole pieces. The bottom  
of the tube is closed by shellac putty.

Colour.— The head and socket are painted white and the tube 
red.

Marie I I  was filled with 37 grains of fulminate of mercury ; the 
wires were twisted above the head and were not flapped with thread.

Use.— For field and siege operations.
Packing.— 25 in “ Cylinder, No. 13 D, Mark I .”

Detonator, Electric, No. 9. (Naval Service.)
(Plate C II1 .)

Detonator, Electric, No. 9, M ark I V  \ N  \ .— The head is of ebonite, 
with a hemispherieal top. The lower part of the head receives a brass 
socket attached to a tin tube. The conducting wires are composed of 
3 strands of tinned copper, which are easier to manipulate than a 
thick single wire. To the ends of these, which fit into the head of the 
detonator, are soldered 2 short tinned copper poles, flattened to pre
vent them from turning round after they are fixed and so breaking 
the bridge.

The 2 solid poles, thus treated, are dipped into hot guttapercha 
cement, and forced down into the holes prepared for their reception 
in the ebonite head. W hen cool the conducting wires are twisted 
to g e th e r  above the head, and whipped near the head with waxed 
thread. The two poles above-mentioned project about ' 1-inch beyond 
the bottom of the head, and are ‘ 25-inch apart a t the ends. They 
are connected by a bridge of fine platinum-silver wire { ‘21 grains to  
the yard), the ends of the bridge being carefully soldered with pure 
tin on to  the flat ends of each pole. Round the bridge is priming 
composition.

This composition is separated from the fulminate by a thin brass 
cup having a small hole in the base covered with paper attached by  
shellac.

The tube contains about 32 grains fulminate of mercury.
Colour.— The head and socket are painted yellow, the tube red.
Packing.— 25 in “ Cylinder No. 9, Mark I.*’

Detonator, Electric, No. 12.

(For Submarine mining for India and Colonies.)

Detonator, Electric, No. 12, M ark V I  ] L  | resembles No. 9, Mark 
IV  in construction ; the wires, however, are straight, being whipped 
above the head with waxed thread ; it contains 24 grains of fulminate 
of mercury. The bridge is of iridio-platinuin wire.
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The wires are insulated by pure indiarubber covered by vulcanized 
indiarubber, and are of unequal length.

Colour.— The head is painted white, socket blue, and tube red. 
M ark V  difiers from Mark VI in having the wires of equal length.
N o te ,— All electric detonators which have attained the age of 

10 years will be destroyed or nsed up for instructional purposes.

Packing Electric Detonators.

All electric detonators are packed 25 in a tin cylinder around a  
rectifier. {See page 524.)

The latest cylinders have a central tube for the rectifier, so that 
it is easily got a t without disturbing the detonators. These cylinders 
are elosed. by a tin band soldered on, and have their bodies and lids 
lined with sheet asbestos, which extends down the bodies as far as 
the tin diaphragm, which supports the detonators. The lining is to  
prevent heat from the soldering iron reaching the contents of the 
cylinder.

To obviate any risk from rough usage in transit, cotton wool is 
placed inside the cylinders, and each detonator fits into a separate 
hole in the tin diaphragm.

The cylinders are numbered to correspond with their contents.

T Electric Detonators fior Drill.

[No te ,— These contain no fulminate.]

Detonator, Electric, No. 20 (Mark 11) \ L  \ is the representative 
for drill purposes of No. 13, which it resembles in dimensions. The 
tube is empty and is not elosed at the bottom. A small disc of beech, 
having a "2-inch hole in the centre with a disc of paper on the top 
and a disc of calico shellaced on the bottom, fits in the bottom of 
the brass socket. About 1 grain of priming composition is placed 
in a recess in the body between the poles, which are connected by 
the “ Field and Siege ” bridge surrounded by a tuft of guncotton 
yarn.

Painted white all over, to distinguish it from the Service detonator.
M ark I  difiers from Mark I I  in having the wires twisted instead 

of straight.

Detonator, Electric, No. 18, Drill \ L  | . (Submarine M ining.)

Detonator, Electric, No. 18, Drill, M ark Y I  | L | is the representa
tive for drill purposes of No. 12, which it resembles in dimensions. 
The tube is em pty and is not closed a t the bottom. A small disc of 
beech, having a "2-inch hole in the centre, fits in the bottom  of the 
brass socket. An ebonite washer and two white fine paper discs are
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placed over, and an oiled silk disc undeT this wood disc ; grains 
of priming composition are placed in a recess in the body between 
the poles, and surround the bridge, which is identical with th at of 
No. IS. The body fits into the brass socket, and is secured by a brass

Fig. 167.
DETONATOR, ELECTRIC, NO. 20, MARK II, DRILL, LAND SERVICE,

Scale

Copper wire, coated w ith pure tin .

'165-inch d iam eter,'

Frapptug,

Brass pm ,
Poles, coated with pare tin,
Irid io-p latlnu m  w ire, '45 grain  per yard. 
P rim ing, m ealed powder and guncotton dust.
P ap er disc.
Calico disc shellaced .

Wood.

G uncotton.

pin, passing through it and the socket, which can thus be removed 
when necessary for rebridging and repriming. These drill detonators 
are to be packed and treated as explosives.

The head is painted white, the socket blue, and the tube w h ite ; 
the object of the latter being to distinguish it from the Service 
detonator, which has a red tube.

Mark V differs from Mark V I in the length of the insulated wires. 
Mark IV differs from Mark V in having the insulated wires twisted 

above the head.



Table No. 4 0 for Electric Detonators and Fuzes.

Bridge. Material. Length,
Inches.

Diameter,
Inches.

Resistance in Ohms.
Firing 

Current in 
Amperes,

Fuzing 
Current in 
Amperes.

Remarks.
Cold. At Fuzing 

Point.

Naval Platinum -
Silver

■25 0-0014 1-5 to 1-8
i

2-9 ; 0-33
i

0-48 Used in No. 9 Detonator 
and No. 19 Fuze.

Field and Siege Iridio-
Platinum

■25 0 0014 0-9  to 1-1 2-6 0-48

i1

0-8 Used in Nos, 13 and 20 
Detonators and No. 14 
Fuze.

Submarine ... Iridio-
Platinnm

■25 ! 0-003

j

0-3 to 0-35 0-74 0-85 to 0-9 1-65 Used in Nos. 12 and 18 
Detonators and No. 16 
Fuze,

520
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■Sras-sdisc:

Miscella n eo u s D eto n ators.

Torpedo Detonator.

Detonator, torpedo, small flange, Marie I I I  { G \ —77 grains for 
all pistols (S .F. and A .W .) in all torpedoes, 18-inch and 14-inch, also 
for Brennan.

The above detonator is a solid drawn copper tube, about 1 '4  
inches in length and - 3 mch in diameter ; the end of the detonator 
is round and solid, and the mouth is formed into a flange about £ inch 
in diameter. The detonator is filled with 77 grains of fulminate of 
mercury pressed in and covered by a  brass disc, retained in position 
by the metal a t the mouth being burred over it. On the flange is the  
contractor’s initials, month and year of manufacture, and Mark.

Packing.— Packed 5 in a tin cylinder, and 2 cylinders in a “ B os, 
detonator, torpedo, or Sound P o ck et.”

Fig, 168.

DETONATOR, TORPEDO, SMALL FLANGE, MARK I I I  | G [ .

S c fiilo j" *
Section, F.nfl view*.

Detonator, Sound Rocket.

Detonator, Sound Rocket, No. 1, M ark 111  j G | consists of a tin 
tube which is slightly coned. At the larger end a tin flange is soldered 
to  the tube. Inserted into the large end of the tube is a beechwood 
cylinder which is secured by shellac. Through the centre of this 
cylinder a hole is bored, into which is placed a piece of 6-thread quick- 
match ; around the outer end of the quickmatch is a priming of 
mealed p o w d eT , which in making up the detonator, is moistened with 
gum and water. The tin tube contains 12 grains of fulminate of mercury, 
and is closed a t the small end by a glazed-board disc and solder. 

Colour.— Red alt over.
Use.— For detonating the guncotton primer in the Rocket, sound,

£ lb., Mark II. '
- Packing.— 5 in “ Cylinder No. 6 3 ” ; 2 cylinders in “ B ox, Detonator, 
Torpedo, or Sound R ocket.”



Fig. 169.

DETONATOR, BOUND ROCKET, NO. 1, MARK I I I  [ C | .

Full size.
Powder priming.

Detonator, Sound Rocket, No. 2, M ark I  | C  [ consists of a solid 
drawn copper tube open at one end only. The tube contains 1 5 ’ 5 
grains of fulminate composition {fulminate of mercury, chlorate of 
potash, and guncotton) strongly pressed in, A white paper disc is 
then inserted, ovet which is pressed 2 '4  grains of mealed powder.

Fig. 170.

DETONATOR, SOUND ROCKET, NO. 2, MARK J f C

This detonator is not painted.
Use.— For detonating the ionite charge in Rockets, sound, £ lb., 

Mark III , also in Rockets, light and sound, 1 lb., Mark I.
Packing,— 5 in “ Cylinder, No. 71 ” ; 2 cylinders in “ B ox,

Detonators, Torpedo, or Sound R ocket.”
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Detonator fo r  Hand Grenade.

Detonator, Grenade, hand, M ark I  { L  j consists of a solid drawn 
copper tube, on the top of which is formed a flange having two upturned 
projections and two semi-circular portions cut away. A brass spring 
plate is soldered in a recess on top of the flange, and when compressed 
is flush with the top. In the lower end of the tube is placed about 
30 grains of fulminate of meremy, over which is a brass cup. The 
cup is secured by four indents in the body of the tube.

Use.— For detonating the lyddite charge of the hand grenade.
Packing.— 10 in “ B ox, Detonators, Grenade, hand,” Mark I | L  ] .
The above-mentioned box is made of tin, painted red externally, 

lined with asbestos and fitted with a cork block bored to receive 10 
detonators.

Fig. 171.
DETOXATOR, GREXADE, EAXD,  MARE I  j L f .

Scale J.
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A sheet of cork fitted with a tape lifting loop is placed over th& 
detonators.

The bos is closed by a  soldered tin band.
Five boxes are packed in a  “  Case, Wood P acking”

Gen er a l  N o tes on D etonators.
I t  is especially important to remember that detonators contain  

a large proportion of fulminate of mercury, and th at it is most 
dangerous to  trea t them roughly, or to  entrust -them to unskilled 
persons. They should be handled with care, and only by persons 
well conversant with their properties. In testing electric detonators 
for continuity they should always be either removed to some distance, 
or strongly confined, in case of one being accidentally fired.

I t  must be remembered that no amount of immersion in water will 
destroy fulminate of mercury ; when wet it is harmless, but when 
dried again it is as active and dangerous as ever.

On no account is any detonator to be taken to pieces for examina
tion or any other purpose.

Any detonator that m ay have missed fire, or th at may be found 
distorted or injured in any way that would appear to render it unfit 
for use, should a t  once he destroyed.

Inserting detonators.— Before inserting a detonator into a gun
cotton primer, force the rectifier (see below) into the hole in the primer, 
up to the full extent to which the detonator is to  enter, and then with
draw the rectifier by twisting ; the detonator should then be inserted 
gently. On no account should it be forced into the guncotton ; screw
ing or twisting it should be particularly avoided.

R e c t i f i e r .

Pectifier, guncotton -primers, M ark  F  | 0  | consists of a piece of 
lignum vitae wood ; the handle is round and has a notched rim, the 
lower part being of the same form and dimensions as the body and 
tube of the detonator. This portion is inserted in the perforation 
made in the primer to receive the detonator and ‘' rectifies ” the 
hole. I t  is to be used in all cases before inserting the detonator into 
guncotton.

M ark I V  differs in the shape of the handle, which is fiat.
Previous patterns differed in dimensions and are obsolete.
Rimer.— The rimer, rectifying guncotton primers, M ark 1 \ L  [ is 

made of hard wood, and is for use in enlarging the perforations of the 
“ Charges, priming, 2£ lb. and 4^ lb.” Care must be taken to use 
the rimer carefully and slowly, and to see th at it is not applied too 
vigorously for too long a  period, as otherwise there may be a danger 
from heating. The Tectifier will still be required to press the rough 
edges into shape.

Ca se , T ran spo rt , D eton ators.
Case, transport, detonators, M ark I I I , is similar in construction 

to the “ Case, transport, explosives, Mark I I ,” see Fig. 3. page 43, 
but differs in dimensions, which are 2 6 148 inches X 9 ‘ 4S inches X 
1 2 ’ 262 inches. Weight 63 lbs. I t  is painted red.
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Dimensions:— Marks I *  and I I , 2 6 ' 6  inches X  20*6 inches X  
3.515 inches.

Mark I case has galvanized wire handles.
Use.— It is used for the conveyance of detonators and almost all 

sorts of explosive stores.

E lec tric  F u z e s .
There are a t present three electric fuzes in the Service 

No. 14— Land Service— for land mines.
,, 16— Submarine mining— a disconnector. (For India and

the Colonies.)
,, 19— Naval— a disconnector.

Fuze, Electric, No. 14, {Land Service.)
(Plate CIV. )

Fuze, electric, No, 14, M ark I I I ,— The body is of ebonite, cylin
drical with a hemispherical top ; the poles, wires, and bridge with 
guncotton tu ft, are similar to those of No. 13 detonator, Mark III .

The part of the body reduced in diameter is fitted with a  lengthen
ing piece secured by Pettm an’s cement. The interior is charged with 
pellet powder which surrounds the poles and bridge, then closed by 
a glazed-board disc coated with Pettm an’s cem en t ; a brass cup is 
fitted over the lower portion of the body.

A label is fixed on the body, bearing the number and mark.
Colour.— It is painted white all over.
Use.— This fuze is used in field and siege operations for exploding 

charges of gunpowder, and for instructional purposes.
Packing.— 25 in a  tin cylinder similar to that for detonators. 

(Cylinder No. 14.)
Eight cylinders in a “ Case, Packing, Electric Fuzes, Nos. 14 

and 16.”

Fuze, Electric, No. 1.6, M ark I I .

This fuze has an ebonite body, and the general arrangements 
are shown in Fig. 172.

The bridge is of iridio-platinum wire and has the same resistance 
as those of other submarine electric stores. The centre of the lower 
part of the body is recessed between the wires to form a cavity of 
‘ 2 inch diameter. This hole contains a small quill driven with mealed 
powder and pierced in the ordinary way. Above the quill is a small 
quantity of fine grain powder. Immediately below the quill is the 
bridge, the object of this arrangement being to ensure the breaking 
of the bridge and consequent interruption of the current when the 
fuze is fired.

The heads fit into a short brass socket whose base is closed with 
a disc of paper, secured with shellac. The socket is lined with paper 
to  prevent contact with the poles.

E7se.— To disconnect one of a series of electro-contact mines when 
fired, without interfering with the current to the other mines yet 
unfired.
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The details do not come within the scope of this work.
Colour,— 'The head is painted white and the body blue.
Packing.— 25 in “ Cylinder No. 16.”
Eight cylinders in a 11 Case, Packing, Electric Euzes, Nos. 14 and 16.” 

. Jig- 172,
FUZE, ELECTRIC, NQ. 1 6 ,  MARK II, UTS CONNECTING (SUBM ARIN E),

Scale

Fuze, Electric, No. 19, M ark I I I  \ N  ] consists of a mushroom
headed body, insulated wire terminals, two copper pole pieces, bridge, 
brass socket, and priming composition.

The body is made of ebonite, the lower portion being screw- 
threaded externally • two holes are bored through the body to  receive 
the wires and pole pieces ; the latter have double flanges to prevent 
them turning.

The bridge is of platinum-silver and is soldered to the pole pieces 
with pure tin ; it is surrounded by 2|- grains of priming composition, 
retained by a  brass socket, which, screws on to the body.

In the bottom of the socket is a small hole, covered by a piece of 
oiled silk, which is itself covered by a paper disc.

Vse .— This fuze is used in the Naval Service to disconnect a mine 
when the latter is fired, without interfering with the current to the 
other mines*

Colour— The head is painted black and the body yellow.
Packing.— 15 in a tin cylinder— No, 19.

Ike 11 el uf powder perforated. 
- -  Q uill.

—  Irid ic-p ln tin iim  wire, V35-grains per yard, 
- T G u ncotton  dust and mealed powder.
—  Paper disc.

v

Fuze , Electric, No. 19 
{Plate CV.)



P l a t e  C V I .

CARTRIDGE, AIMING RIF L E , I INCH , E LE C TR IC ,M A R K V M.C|.

FULL S IZ E .

DISTINGUISHING MARK ON BOX.

C a r t r id g e - , A im in g  
R if le  /  in c h  E le c t r ic .

__ P a p e r  P atch , two t u rn s , l u b r i c a t e d  with
p u r e  B e e s w a x  to  8  f r o m  B a se .

-------B u lle t  ( L e a d  a n d  Tin)

W hite C a r d  W ad a b o u t  0 4 8  t h ic k .  
- F e lt  W ad l u b r i c a t e d  w ith B e e s w a x . 
- W ad G r e a s e  P r o o f  C a r d .

- R .F .G ® P o w d e r  a b o u t  4 0 0  g r a m s .

- G u n c o t to n  D u s t .

- C a r d  W a d  
. IJ r id io

lP la tin u m  W ire  B r i d g e .

-  B ra s s  C o n ta c t  P in .

P R IM E R ,  M A R K  IV  “ k . N "CARTRIDGE .
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527

CHAPTER XXI.—AIMING RIFLE, MACHINE GUN, AND 
SMALL ARM AMMUNITION.

A i m i n g  R i f l e  A m m u n i t i o n .

( i )  E l e c t r i c  A m m u n i t i o n . ( W i t h  G u n p o w d e r  C h a r g e . )

There are two makes of I-inch Aiming Rifle Electric Ammunition 
with gunpowder charge—Morris (M.), and King’s Norton (K.N.).

The M orris Pattern (Plate G V I.)
Cartridge, A im ing Rifle, 1-inch, Electric, M ark V , M  \ C \ , consists 

of a solid drawn brass case, with a hole in the base tapped to receive 
the primer.

The interior of the case, except that part which envelops the 
bullet, is coated with a hard brown varnish. The exterior is not 
lacquered. .

The 'primer consists of a brass tube with an enlarged head ; it is 
threaded near the head, so as to screw into the case ; the head fits 
into a recess, a fibre washer making a tight joint. The tube is bored 
out, the metal being thinned at the front end.

Fitting in the tube is a brass contact pin, which is insulated with 
ebonite pings, the front plug being coned to suit the coned seating 
in the primer. An iridio-platinum wire bridge (resistance 1 to 1*5 
ohms) is soldered, with pure tin, to the point of the contact pin and 
front edge of the body, the bridge being surrounded with guncotton 
dust or cotton powder, and the primer is closed with a card wad 
shellaced in. Two slots are cut in the head for the key removing and 
inserting primer.

The charge, which consists of 400 grains of R.F.G. 2 or other suit
able gunpowder, is covered by a grease-proof card wad, a felt wad 
lubricated with beeswax, and a white card wad on top, next the 
bullet.

The bullet is made from an alloy of 12 parts lead, 1 part tin. It  
has 3 cannelures T o u n d  it filled with beeswax, and the base is 
hollowed out. The bullet is partly covered with a patch of fine white 
paper, which is lubricated with beeswax at the base after being 
crimped over.

The bullet weighs 9 ozs. 408 grains + 70 grains. It  is firmly pressed 
into the case, which is then reduced at the mouth by coning to hold 
the bullet tightly.

The cartridge is stamped on the base with the numeral and 
contractor’s initials. .

K ey, inserting and removing, prim er cartridge, aim ing rifle, 1 -inch, 
electric, M ark I  \ C  j is  u s e d  w i th  t h e  c a r t r id g e .

The M ark  I V  cartridge differs from the above in the primer, which 
is pressed instead of being screwed in. Most of these cartridges 
were without the paper patch, and the earlier issues had the bullet 
secured by indenting the case into the rear cannelure, and the cases 
were weaker.
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Cartridge, A im ing Rijle, 1 -inch, Electric, M ark I V  K N  ] C  \ 
differs from the Mark Y M in the primer only, which is of different 
dimensions and internal arrangements.

The primer consists of a brass tube with enlarged head, bored out 
to receive a copper contact piece, which is insulated from the body 
by ebonite. The contact piece is cupped out in front, and into this 
fits a brass centre piece insulated from the body by ebonite. An 
iridio-platinum wire bridge (resistance 1 to 1*5 ohms) is soldered, 
with pure tiu, to the centre piece and into a slot in the front edge 
of the body, tbe bridge being surrounded with guncotton dust or 
cotton powder, and the primer is closed with a card wad shellaced in.

In order to facilitate identification of the pattern of primer in 
the Mark IV cartridges, the letters “ M ” or “ KN ” are stamped 
on the cartridge, and printed on the wrapper, after the numeral, to 
indicate that the primers are, respectively, of the Morris, or King’s 
Norton Company’s pattern.

Early issues similar to the Mark IV Morris cartridge were made 
for Naval Service and designated Mark III. The Mark I I  cartridge 
differs in the primer.

The Mark I  cartridge only differed from the Mark I I  in the bullet 
being made of brass, flat headed, with a lead core, and weighing 11 ozs. 
130 grains.

( i i )  E l e c t r i c  A m m u n i t i o n . ( W i t h  C o r d i t e  C h a r g e . )

(Plate C V I l .)

The “ Cartridge, A im in g  Rijle, 1 -inch, Electric, Cordite, M ark 1 
\ C  l , consists of a case, electric primer, charge and bullet.

The case is of the same pattern as that used for gunpowder filled 
cartridges, but is lacquered internally, except that part which en
velopes the bullet and the threads of the primer hole.

The p rim er consists of a brass body having an enlarged head ; 
the body is screw-threaded near the head to screw into the case ; 
the head fits into a recess, a fibre washer making a tight joint.

The body is bored out, the metal being thinned at the front end.
Fitted into the body is a brass contact pin, insulated from the 

body by two ebonite plugs, the front plug being coned to suit the 
coned seating in the primer.

An iridlo-platinum wire bridge (resistance 1 to 1*5 ohms) is 
soldered with pure tin to the front of the contact pin and front edge 
of the body. Two slots are cut in the head for the “ K ey , inserting or 
removing prim er.”

A paper tube is secured outside the plain part of the body by 
shellac varnish.

The body of the primer is filled with dry guncotton or cotton 
powder dust and tbe mouth is closed by a card disc pressed in.

The paper tube ia charged with about 14 grs, of pistol powder 
and closed by a card disc, the end of the tube being turned over and 
secured with shellac.

T h e K in g ’s Norton Pattern .  {See Plate C V I . )
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The charge consists of about 160 grains of cordite, size 3, cut about 
2 '4 inches long and tied near the front end by a single tie of silk 
sewing.

The bullet is made of an alloy composed of 98 parts lead and 2 parts 
antimony ; two cannelures are formed around i t ,  and are filled with 
pure beeswax; the base is reduced in diameter, to receive a copper 
cup.

The cup is made of solid drawn copper and is firmly pressed on 
and indented. The bullet weighs 10 ozs. + 70 grs.

M arking.—'The cartridges are stamped on the base with the 
numeral, contractor’s initials and the letter C.

If the cases used were originally filled with gunpowder, the old 
marking is barred out and the above substituted.

K ey, inserting and removing, ‘prim er, cartridge, aim ing rifle, 1 -inch, 
electric, M ark l  | 0 [ is made of steel to the form shown in Fig. 173. 
It  is used with the cartridge, aiming rifle, 1-inch, electric.

Fig. 173. 
Full Size.

(iii) P ercussion  A mmunition.

{Plate CVIII.)
Cartridge, aim ing rifle, 1 -inch, percussion, M ark I  \ L  \ consists 

of a brass case, cap, charge, wads and bullet.
The ease is of solid drawn brass, with a cap chamber formed in 

the base, in which is an anvil made by a projection of the material, 
round the head of which there are three fire-holes.

The interior of the case, except that part which envelops the bullet, 
is varnished with hard brown varnish.

The cap is a double one, the outer of brass, the inner of copper, 
and contains *3 grain cap composition pressed in and varnished, 
and may be covered with a tinfoil disc.

The charge, which consists of 400 grains of R.F.G. 2 or other suit
able gunpowder, is covered by a grease-proof card wad, a felt wad 
lubricated with beeswax, and a white card wad on top, next the 
bullet.

(b  11123) ■ 2 l
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The bullet, of 12 parts lead and 1 part tin, weight 9 ozs. 408 grains, 
is pointed, and has three cannelures, which are filled with beeswax. 
It is fitted with a paper patch, the same as the bullet for the electric 
cartridge. It is secured in the mouth of the case by being firmly 
pressed in and by coning the mouth of the case. Earlier issues were 
without the paper patch, and the case was indented into the rear 
cannelure.

(iv) B lank E lectric .
Cartridge, A im ing Rifle, 1-inch, Electric, Blank, M ark I  \ L  ] .

The cartridge consists of the Service charge and the Morris pattern 
case and primer, the charge being covered by two asbestos discs, which 
are coated with Pettman’s cement on the top and edges.

The mouth of the case is turned in.
Fired cases of Mark V, M, or Mark IV, M, pattern may be used 

for making up these cartridges, the original numeral and contractors 
initials (if necessary) being barred out and the new numeral and 
initials substituted.

. Blank Percussion.
Cartridge, A im ing Rifle, 1 -inch, Percussion, Blank, M ark 1 \ L  \ .
The “ Cartridge, Machine Gun, Nordenfelt, 1-inch, Blank, Mark I,” 

declared obsolete, has been re-introduced for blank firing wfith 1 finch 
aiming rifles. The name has therefore been altered to that shown 
above.

Fired 1-inch percussion cases may be used for making up these 
cartridges, the original contractor’s initials being barred out (if 
necessary) and those of the firm refilling substituted.

Cartridge fo r  Instruction.
The Cartridge fo r  Instruction, A im ing Rifle, 1 -inch, has a wood 

block below the bullet, instead of the charge. Two holes are bored 
through the case to distinguish it from the Service cartridge.

Packing and Issue o f 1 -inch Am m unition.
Packing.— R oth  electric and percussion cartridges are packed in 

bundles of 1 2 , wrapped in brown paper.
Issue.—Eight bundles in Box, Ammunition, S.A., Mark XI, or 

9 bundles in Box, cartridge, aiming tube, C.F.
Blank electric or percussion cartridges are packed in bundles of 

12 , wrapped in brown paper and issued. :—
Nine bundles in Box, Ammunition. S.A., Mark XI.
Distinguishing marks on boxes containing aiming rifle ammuni

tion, (See Plate'CXIV.) '
Refilling, 1 -inch A im ing Rifle Cartridges.

Cartridges, A im ing Rifle, 1 -inch, Percussion, in the L.S. may be 
refilled ; they are cleaned and returned to Woolwich.

The cases of fired cartridges, Mark V, M, electric, may be used 
for refilling for both Naval and Land Services. Cases should be
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cleaned after firing, in the manner laid down in paragraph 204, 
4‘ Regulations for Magazines, &c., 1913,” and returned to store, where 
they will be examined, and any found to be unserviceable set aside.

Mark V, M, cases which are fit for refilling, and also Mark IV, M, 
which are fit for refilling for blank, as mentioned in § 12410, should 
be sent to Woolwich at the first opportunity.

Electric aiming rifle cartridges not to be refilled for L.S. will now 
be understood as applying to cartridges of earlier Marks than Mark V, 
M, excepting that the cases of Mark IV, M, fired cartridges will be 
used for refilling as blank cartridges.

M arking cases when refilling.—A centre punch mark will be stamped 
on the base of the case each time it is refilled.

Small Arm Ammunition.

' 303-inch Ammunition,

Cartridge, S .A . Ball, ‘303-inch {M ark V I I } | C | ,
Solid case, all suitably sighted and fitted ‘303-inch small arms and 

machine guns.
{Plate CIX.)

The cartridge consists of a case, percussion cap, charge, glazed- 
board disc, and bullet.

The case is of solid drawn brass, with a cap chamber formed in 
the base, in which an anvil is made by a projection of the material, 
and two fire-holes are drilled. The case is not lacquered.

The cap is of copper, and contains ‘ 6 grain of cap composition 
pressed in and varnished, and it may be covered with a tinfoil disc.

The charge consists of about 35‘5 to 37’5 grains of cordite M.D.T., 
size 5-2. The number of tubes varies from about 36 to 4 4 .

A  glazed-board disc is placed on top of the charge.
The bullet weighs 174 grains. It is more pointed than earlier Marks, 

the head being struck with a radius of nearly 8 calibres. The envelope 
consists of an alloy of about 80 per cent, copper and 2 0  per cent, 
of nickel ; the core is in two parts, the front portion consisting of an 
alloy of 90 per cent, aluminium and 10 per cent, zinc, or pure alu
minium, the rear portion of 98 per cent, of lead and 2 per cent, of 
antimony. A cannelure is formed around the bullet near the base 
and this is filled with beeswax. The bullet is secured in the case by 
the necking of the latter, which is also indented in three places into 
the cannelure.

Cartridge, S .A . Ball, ‘303-inch {M ark V I), \ C  | .
Solid case, all suitably sighted and fitted ‘303-inch small arms and 

machine guns.
{Plate OX.)

The cartridge consists of a case, percussion cap, charge, glazed- 
board disc, and bullet.

The case and percussion cap are the same as those used with the 
Mark V II cartridge.

(b 11123) 2  l 2
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The charge consists of about 31 grains of cordite, size 3|, in 60 
strands.

A  glazed-board disc is placed on top of the cordite.
The bullet consists of a core (98 parts lead, 2 parts antimony), 

enclosed in a cupro-nickel envelope, and weighs about 215 grains. 
The envelope is solid drawn from an alloy of about 80 per cent, copper, 
2 0  per cent, nickel, and the core is secured inside it by turning over 
the end of the envelope ; a cannelure mns round the bullet near the 
base. The bottom part of the bullet, except the base, but including 
the cannelure, is coated with beeswax. It is secured in the case by 
the latter being necked and indented in three places into the cannelure.

Cartridge, S .A ., Ball, '303-inch, M ark I I ,  differs from Mark YI 
in the bullet which has the envelope thicker at the nose, and *5 per 
cent, of iron was permitted in its alloy. The later issues have the 
rim made to suit the charger.

Marks III,  IV and V cartridges have hollow-nosed bullets and 
have been ordered to be used up for practice.

* 303 B l a n k . .

Cartridge, S .A ., B lank, ' 303-mcft, without Bullet, (M ark V) j C  | -
Solid Case.

{Plate CXI.}
The Mark V ‘303-inch blank cartridge consists of a Service pattern 

ease and cap.
The case contains a charge of 10 grains of sliced cordite, size 20, 

on top of which is placed a strawboaid wad. The mouth of the case 
is then necked and crimped.

The Mark VI ‘303-inch blank cartridge originally had a mock 
bullet, but all mock bullets were ordered to be removed.

M arking on Case.

The following markings are now stamped on the base of the cart
ridge case :—

1 . Initials of manufacturer.
2. Mark of cartridge.
3. Last two figures of year of manufacture.
4. Either one or two broad arrows.
With reference to the above, the following details may be noted :—
Since 1907, the last two figures of the year of manufacture have 

been stamped on the base of the case, the year dating from 1st April 
to March 31st.

The letter C, denoting cordite, is now omitted.
Contract supplies since 1908 have two broad arrows stamped on 

the base of the case, in addition to the initials of the contractor. 
Cartridges of Royal Laboratory manufacture will be, as hitherto, 
stamped R + L.
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In ' 303-inch blank cartridge cases the numeral on the base may 
not always be applicable to pattern of cartridge. For instance, any 
Mark of case may be used for a Mark V blank cartridge.

If ball cartridge cases are emptied or rejected as unsuitable for 
filling as ball, the numeral remains if the cases are used for blank.

Charger fo r  '303-inch, S ,A .A ,

Charger, '303-inch cartridges, Mark II, is made of steel, and holds 
five rounds.

It has a spring stop formed at each end to prevent the cartridges 
falling out, and is strengthened by having three ridges on the base.

The numeral I I  is shown on the side of the charger.
The Marie I  charger has neither the spring stops nor the strengthen

ing ridges on the base.

Fig. 174.
CHARGE!’ , MARK II, 

Scale { .

Note.—A “ charger ” is not loaded into a rifle : a “ clip ” on the 
other hand, is loaded with the cartridges, hut clips are not used in 
the British Service.

Cases, Charger, ' 303-inch Cartridges \ C  | .
The “ Cases, charger ” are made of leather board. After forming, 

the parts are secured together by wire stitches.



Bands of “ buckram ” are passed around the cases at right angles 
to each other, and are secured by glue. They are used to pack 20 
rounds of '303 inch cartridges in 4 chargers.

Bandolier, Cotton, 50 Round:*, M ark I I  [ C \ .
Bandoliers, cotton, 50 rounds, Mark II, are used for packing ‘303- 

inch Mark V II ammunition in chargers. They are made of khaki- 
coloured jean, and consist of a body divided into five pockets and pro
vided with a carrying strap. The pockets, each of which holds 10 
rounds in chargers, are closed by means of fasteners.

Marks I  and I* bandoliers differ from the Mark I I  in being made 
of drill and, in the case of the Mark I, in having larger pockets divided 
by single rows of stiching. No more will he made and, as soon as 
existing stocks are used up, they will he regarded as obsolete.

Packing ' 303-mcA Service Ball Cartridges.

Mark V II cartridges are usually packed 5 rounds in a charger 
and 10 chargers in a bandolier.

Mark VI cartridges are usually packed either r—
(i) 5 rounds in a charger and 20 rounds in a “ Case, charger 15

or
(ii) 10 rounds in a brown-pa per wrapper. .

Both Marks VI and VIT cartridges have, however, been packed 
in all three of the above-mentioned wavs.

Marks I I  to V cartridges were all packed 10 rounds in a brown- 
paper wrapper.

The ammunition in packages as above is further packed

. F o r Land Service.

1 ,0 0 0  rounds, in chargers, packed j
either in “ Cases, charger ” or 1 In Box. Ammunition, - 
bandoliers. 0  Small Anns, ‘303

1.400 rounds in “ brown-paper wrap- I inch, 1 ,0 0 0  rounds.;) Iper.
850 rounds in chargers packed in j
0 ._ bandoliers. . j In Box, Ammunition,840 rounds m chargers packed m gmal, ArmB> Marks

Cases, charger. j NV
1,1*00 rounds in “ brown-paper wrap- 'Ipers. -
600 rounds in chargers packed in']

“ Oases, charger/’
840 rounds in " brown-paper wrap- In Box, Ammunition.

pers.” y Small Arms, 600
800 rounds in “ brown-paper wrap- j rounds, 

pers,” for West African Field j

Force. J
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F o r Naval Service.

850 rounds in chargers, packed in 'l
bandoliers j In Box. Ammunition.

MO rounds m chargers, packed in l. Snm|] ArmSj Mark 
Cases charger. | XT, NavaL

1 ,1 0 0  rounds m brown-paper ' 
wrappers.” -

350 rounds in chargers, packed in |
^an,̂ °̂ ers' i u ■ ! In Box, Ammunition,360 rounds m chargers, packed m  ̂ Rmall -3 0 3 .

“ Cases, charger.”
brown-paper

y Small Arms, '303- 
j inch, Half, Naval.500 rounds in __.... L A

wrappers.” J
For distinguishing marks on packages, see Plate CXIY 
For weights, see Table 41.

Packing ‘303-inch Blank Cartridges.
The cartridges arc packed in bundles of 10 in purple paper wrappers. 
The bundles are packed in Boxes, Ammunition, Small Anna; 

Barrels, Cartridge, and Cases, P ow deT, Metal-lined.
For numbers, &c., see Table 42, page 551.

‘ 303-inch D um m y Drill Cartridges.
Cartridge, S .A ., dummy drill, ' 303-meA rifles or carbines, M ark  

I I I  | C  | consists of a Service case without cap ; the bullet is of 
boxwood secured to the case by coning and three indents. Four holes- 
are drilled through the case. The bullet is coloured red.

These cartridges are issued as required, loose in a packing case.
The distinguishing mark on the wrapper and box is a black rect

angle with two unco loured bars, and the letter D, in black, across 
the centre.

Cartridge, S .A ,, dummy drill, ' 308-mc7/ rifles or carbines, M ark I V  
\ C  I differs from the Mark I I I  described above only in the shape 

of the boxwood bullet, which is of the same shape as the Mark VIt 
Service bullet. No more Mark IV dummy drill cartridges will be made.

The existing stock will be used up, after which the pattern will 
become obsolete.

' 303-inch Dum my Cartridges fo r  Inspectors.
(Also fo r  Arm ourers and Serjeani-lnstructors.)

Cartridge, Small A rm , D um m y, ‘ 303-inch, fo r  Inspectors, M ark I I I  
| C  | consists of a tinned Service case without cap or charge, and a 

Mark VI Service bullet.
The weight is brought up to that of the; Service cartridge by putting 

coal dust into the case.
Cartridge, Small A rm , D um m y, '303-inch, fo r  Inspectors, Mark. I V  

\ C  1 , differs from the Mark I I I  cartridge in being fitted with a 
Mark VJ1 Service bullet.

The cartridges are issued in bundles of 10,
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S h o r t  R a n g e  P r a c t i c e  C a r t r i d g e .

Cartridge> S..4. Ball, '303-inch, Short Range, Practice, M ark I V  
| N  | . Solid case, fo r  use at certain Coastguard ranges.—The cart

ridge consists of a Service pattern case and percussion cap.
The case is blackened for a length of 1'4-ineh from the month 

and contains a charge of abonfc IS grains of cordite, M.D.T., size 4-2. 
A glazed-board disc is placed on top of the charge. The bullet consists 
of a cupro-niekel envelope, having a lead core ; it is 1*076 inch long, 
and weighs 188 grains.

It is secured in the case by 3 indents. The total length of the cart
ridge is from 2*9 to 2*975 inches.

The Mark I I I  cartridge differs from Mark IV  in the core of the 
bullet, being made of lead and antimony, and in the bullet being 
slightly longer.

No more Mark I I I  cartridges will be made.
Packing and issue.—Short-range cartridges are packed heads and 

tails, in bundles of 1 0 , in yellow paper wrappers. The labels on the 
. boxes are of yellow paper also, and the distinguishing mark on both 
is a rectangle containing two diagonal lines and the letter C near each 
end. The letters and distinguishing marks are printed in black ; 500 
cartridges are packed in “ Box, A.S.A., ’303-inch, half. Naval.”

W e b l e y  P i s t o l  A m m u n i t i o n .

{Plate CXIL)
Cartridge, S .A ., B all, Pistol, Webley, M ark  I I  \ C  | , consists of a 

case, cap, charge, glazed-board disc and bullet.
The case is of solid drawn brass, with a cap chamber formed in the 

base, in which is an anvil made by a projection of the material, pierced 
with two fireholes. It has the manufacturer’s initials or recognised 
trade mark, the numeral, and one or two broad arrows stamped on 
the base.

The cap is of copper, and contains *4 grains of cap composition 
pressed in and varnished and may be covered with a tin-foil disc.

The charge consists of about grains of cordite, size 1, length 
'05 inch.

The glazed-board disc is placed next the charge.
The bullet is made of 12 parts lead and 1 part antimony, and weighs 

265 grains. It has a cavity formed in the base and 3 cannelures round 
the body ; these cannelures are filled with beeswax, and the bullet 
is secured in the case by choking the latter into the front cannelure 
all round.

In the early issues, the bullets were of lead and tin.
Cartridge, S .A ,, BaU, Pistol, Webley, Cordite, M ark I I I  I C  \ , 

differs from Mark II  in the bullet having a cavity in the head and 
weighing only 218̂  grains. The existing stock, in the L.S., at home 
stations, will be used up for practice.

Cartridge, Ball, Pistol, Webley, M arks I V  and V  \ C \ ,
differs from Mark I I  in the bullet, which has a flat head and weighs 
2 2 0  grains. A slightly heavier charge is used.

Mark Y differs from Mark IV  in the bullet being made of lead 
and antimony, instead of lead and tin.
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P a c k i n g , W e b  l e y  P i s t o l , B a l l  C a r t r i d g e s .

L and Service.
Twelve rounds in a brown-paper wrapper, M arks I I I  and I V ,  

are then packed 300 rounds, and M ark I I  278 rounds, in a “ Box, 
Am m unition, Sm all A rm s, Pistol, M ark H I  \ L  j

Naval Service.
Six rounds in a brown-paper wrapper, M arks I I I  and I V , are 

then packed 936 rounds, and M ark I I  828 rounds, m a41 B ox, A m m uni 
tion, Sm all A rm s, ‘303 inch, half, Naval, M ark I  \ N  \

(For distinguishing.mark, see Plate CXIV.)
Cartridge, S .A ., Blank, Pistol, Webley, M ark I I  j L  j , consists o£ 

a case, cap, charge and two wads.
The case is of solid-drawn brass, with cap chamber and anvil 

formed in the base and two fire-holes.
The cap is of copper and contains '25 grain of cap composition 

pressed in and varnished, and may be covered with a tin-foil disc. 
It  is secured in the case by four indents.

The charge consists of 8  grains R.F.G. 2 p ow d eT  covered with two 
felt wads, over which the mouth of the case is crimped.

These cartridges are packed, in bundles of 12, in purple paper 
wrappers, 420 in Box, Ammunition, S.A., Pistol, Mark III.

 ̂ Fig. n s .

CARTRIDGE, S.A., BLANK, I’JSTOL, W EBLEY, MARK I I  j L j .

Full Size.

Cartridge, S .A ., B all, Pistol, Self-loading, Webley and Scott, O'455-inch, 
' M ark  I  j jV | .

(Plate CXIII.)
The cartridge consists of a case, cap, cordite charge and bullet.
The case is made of sol id-drawn brass, a cap chamber and anvil 

being formed in the base. Three fire-holes communicate between the 
cap chamber and the charge.

The percussion cap is of copper and contains O'4 grain of cap 
composition, pressed in and varnished, which may be covered with 
tinfoil if desired.

The charge consists of about 7 grains of cordite, size 1, length 
O'05-inch.

The bullet consists of a so lid-drawn eopper envelope, which is 
nickel-plated. A cannelure is formed around the bullet into which
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the mouth of the case is coned. The envelope contains a eoTe con
sisting of an alloy of 08 parts lead and 2 parts antimony, secured 
by turning over the base of the envelope, The bullet weighs about 
224 grains.

PacM ng.—7 rounds in a brown-paper wrapper and 840 rounds in 
a “ B ox, 0'303-meA, half, Naval.”

(For distinguishing ‘mark on packages, see Plate CXIV.)

A i m i n g  T u b e  A m m u n i t i o n .

Cartridge, A im ing Tube, C .F ., M ark 1 \ C  | .
The case is of solid drawn brass with the cap chamber and anvil 

formed in the base. Two fire-holes in the latter communicate from 
the brass cap to the powder charge. ■

F ig . 170.

CAli ntlDGE, AIMING TUCK, C.F., MAKE I J C

Sca'e p

Greascnl ivnl. 
Grey (.lot.li ivml.

rl} grains of No. Si ihumoud powder.

The charge is 31 grains Curtis and Harvey’s Diamond No. 2.
The bullet is of 12 parts lead and 1 part tin, and weighs 37 + 

3  grains, and there arc 2 wads fastened to its base, that next the 
bullet being greased and the other of gTey cloth.

Mark I I  differs from Mark I  only in the arrangement of the wads 
and in having the base of the bullet slightly recessed,

[ $ s u e — 100 rounds are packed in a cardboard box about the size 
of a bundle of 10 rounds of the Service ammunition, tied with string.

The distinguishing mark on the wrapper or box is a black circle 
with a black dot in the centre.

Supplies of cartridges, aiming tube, will be made in tin-lined boxes, 
each containing 10,000 rounds, but when required for the Royal 
Navy they will be repacked in quarter metal-lined cases locally as 
required, containing 9.100 rounds.
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R i m  F i e ,e  C a r t r i d g e -

Cartridge, ’ 22-inch, R .F ., No. 1, M ark I  \ C  \ .
The case is made of solid drawn copper zinc alloy, the fold in 

the rim being charged with cap composition as shown in the figure.
The bullet is of lead with 1 to 1‘5 per cent, of tire and weighs 

about 40 grains, and has 3 cannelures round it to retain the lubricant. 
The charge is 4'7 grains of black powder.
This is the commercial O'22 calibre long rim fire cartridge.

Fig. 177.

CARTRIDGE, AIMING TUBE, R.F., NO. I ,  MARK I [t C J .
Scale j.

4-7 Grams o f  
Potvdan

Compos/r/Od.

Packing for issue

Land Service.
100 rounds in a cardboard box.
10 cardboard boxes in a. tin box hermetically sealed,
10 tin boxes in a Box, Cartridge, '2 2 -inch, R.F., No. 1 , 10,000* 

rounds. (See page 54(5.)
Naval Service.

100 of the cardboard boxes are packed in a Case, Powder, M.L., 
Quarter, i.e ., 10,000 rounds.

Cartridge, '22-inch, R .F ., No. 2, M ark I  | N  \ .
This cartridge has been introduced for use in Web ley pistol aiming 

tubes in Naval Service, and differs from the No, 1 cartridge in being 
shorter and in having a 30-grain bullet. It corresponds to the com
mercial short '22-inch cartridge. The cartridges are packed 100 in 
a cardboard box, 100 boxes in a Case, Powder, M.L., Quarter, 1,000 
rounds in all, or 52 boxes in a “ Box, A.S.A., Half, Naval,” i.e,,., 
5,200 rounds.

Boxes fo r  aim ing tube ammunition.— See page 546.



540

E arlier Small-Abm Ammunition.

Cartridge, machine gun, baU, *A&-inch, -powder, M ark  I V  j C  j 
Gardner and Nordenfolt. (See Fig. 178.)

The case is made from solid drawn brass, with a cap chamber 
with raised anvil formed in the metal of the base ; two fixeholes pass 
from the bottom of the chamber to the interior. The inside of the 
case -where the powder charge rests is coated with hard brown varnish, 
which is removed from that part which envelops the bullet. This 
was in consequence of the liability of the empty case to stick in the 
gun after firing, which was attributed to the surplus varnish at the 
end of the case.

The cap is of copper, and contains '3 grain of cap composition.
The charge is 85 grains of R.F.G.fl powder, over which is placed 

a glazed-board disc, then a beeswax wad cupped out in front, and 
then two glazed-board discs.

The bullet is of 12 parts lead to 1 part tin ; a cannelure is formed 
near the base ; the bullet is covered for about two-thirds of its length 
with fine white paper ; the paper is crimped over at the base and 
lubricated. The case is choked into the cannelure.

Fig. 173.

CARTRIDGE, MACHINE GUN, BALL, -45-INCH, MARK IV f C f , GARDNER
A N D  N O R D E N F E L T .

Full Size.

Pa[>er.

Glazed-board disea. 

Beeswax wad. 
Glazed-board disc.

Powder tiliarge, 85 grains.

Two fi reholes. 

Anvil.
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Packing and issue.—These cartridges are packed bv tens, heada 
and tails, in brown-paper wrappers, and issued in S.A.A. boxes con
taining 680 rounds each. The distinguishing mark is a solid black 
triangle.

Cartridge, M achine Gun, Ball, '45-inch, Cordite, M ark  I  \ N  ] .— 
The cartridge consists of a case, cap, charge, wad and bullet. The 
case is similar to the powder case described above, but is not varnished 
inside, and the letter C is stamped on the base.

The cap is of copper, and contains *7 grain of cap composition
pressed in and varnished, and may be covered with a tinfoil disc.

Fig. 179.
C A R T R ID G E , S .A .,  R A L L , M .-H . R I F L E ,  S O L ID  C A S E , C O R D IT E , M A R K  I .

Full Size.

The charge is about 38 grains of size 3 cordite in 100 strands, 
covered by a millboard wad paraffin waxed.

The bullet is similar to the one for the powdeT cartridge, but the 
paper patch is orange coloured ; the mouth of the case is choked 
into the cannelure, the edge fitting against a small shoulder which is 
formed on the bullet.

Packing and issue.—The cartridges are packed in bundles of 10 ; 
680 rounds in a Mark X I, S.A.A. box. The distinguishing mark is 
a red triangle with, the letter C in white in the centre.

Cartridge, S .A ., Ball, M .-H . Rifle, Solid Case, M ark  I I ,  is similar 
to the Cartridge, M .G ., BaU, '45-inch, M ark I V ,  but the case is more 
bottle shaped. The distinguishing mark is a solid rectangle in red 
on the box and in black on the brown-paper wrappers.
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D I S T I N G U I S H I N G  M A R K S  F O R  S . A .  A M M U N I T I O N

B O X E S .

C a r t r id g e ,  A im in g  R iE /e  
!. In c h  E le c t r i c .  C o rd ite .

C a r t r i d g e  S.A. B a l l  ■ 3 0 3 ■ 
In c h  M a rk  Y U ’.

C a r t r id g e  S .A . B a l l  ’ 3 0 3 .  
In ch  e x c e p t  M a rk  Y U .

C a r t r id g e ,  A im in g  R if le .  
U n c h  E le c t r ic .  P ow de r.

N O T E ' . -  IE  in  C h a rg e rs ,  a n d  in  
' ‘ Cases, C h a rg e r ,”  th e  w o r d  
“ CHARGERS in  b la c k  is  p r in t e d  

diaqonaH y a c ro s s . IE  in  Bandoliers, 
th e  w o rd  ",B A N D O LIE R S  ”  is
p r in t e d  d ia g o n a lly  a c ro s s .

C a r t r id g e  A im in g  R iE /e . 
/. In c h  P e rc u s s io n .

C a r t r id g e  S.A. B a l l  P is t o l  
HYe b / e y , C o r d i t  e .

C a r t r i d g e  A im in g  Tube.

C a r t r id g e  S.A. B a l l  P is t o l  
se /E - lo a d in g , lY e b /e y  a n d  S co tt.

C a r t r id g e  S. A. B a ll,  
3 0 3  In c h  C o r d i t e ,  
S h o r t  R a n g e  P r a t ic e .

C a r t r id g e  A im in g  Tube.
R . F . N ?/. ~—

C a r t r id g e  S .A . B a l l  
M .H . C a rb in e ,  P o w d e r

C a r t r id g e  M .G. B a l l  
• 4 5  In c h .

C a r t  r id g e  M . H. C a r  b in  e  
B a l l  C o r d i t e .

C a r t r id g e  M .G .B a ll- 4 5  
I n c h .  C o r d i t e .

\  C a r t r i d g e  S .A . B a l l .  
J  M .H . R if le  P o w d e r.

C a r t r id g e  B a l l  M. H. 
C h a m b e r ,  C o r d i t e .

C a r t r id g e ,  S .A .D u m m y  
D r i l l  M a g a z in e  R iE /e .

35CT. M aibyA Sons.U th
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Cartridge, S . A j5aW, M .-H . Rifle, Solid Case, Cordite, M ark I .— 
The case is solid drawn, bottle shaped, with the usual rim for extrac
tion ; an anvil with two fire holes is formed in the base, The cap is 
of copper, and contains '7 grains of cap composition pressed in and 
varnished ; a tinfoil disc may be used.

The mark of the case “ I,” contractor’s mark, and the letter C 
are stamped on the base of the cartridge.

The charge consists of 35‘8 grains of cordite, size 3, on top of 
which is placed a waxed millboard wad.

The bullet weighs 480 grains, and is provided with two cannelures, 
the neck of the case being choked into the rear cannelure. The bullet 
is covered for about two-thirds of its length with, paper which is 
coloured blue, to facilitate identification.

Certain issues have been made in winch the bullets were provided 
with orange coloured paper, but no more will he issued so covered. 
The ivrappers of these cartridges were stamped “ For rifle only.”

Issue 10 in a bundle, 580 in a Mark XIV box. Distinguishing 
mark, solid red rectangle with C in white.

Cartridge, S .A ., Ball, M .-H . Carbine, Solid Case, Cordite, M ark I . 
differs from that for the rifle as follows :—The charge consists of 34 
grains of cordite, size 3 , on top of which is placed a waxed millboard 
umd. The bullet weighs 410 grains, and is provided with one cannelure, 
into which the neck of the case is choked. The bullet is covered for 
about two-thirds of its length with paper, which is coloured green  
to facilitate identification.

Issue 10 in a bundle, 600 in Mark XIV box. Distinguishing mark, 
red rectangle with C in red.

Cartridge, S .A ., blank, M .-H ., or Snider, Rifle or Carbine, M ark  I V .  
—The case is made of brown paper ; it has a base cup and the base 
of the Service cartridge. It contains about 68 grains of blank F.G. 
powder.

Marking on S.A. A. Boxes.

(A ) M arking generally.

In order that the particular kind of ammunition packed in S.A.A. 
boxes may be readily distinguished, all such boxes issued from Wool
wich now have labels with distinguishing marks (see Plate 0X1V) ; 
these distinguishing labels are placed on each side and on each end 
of the box. .

The labels are, as a rule :—
White, for ball cartridges.

. Blue blank ,,
P urple ,, dummy ,,

The distinguishing mark is also printed on the descriptive labels, 
which are fixed, one on the closing plate of the lining, and one on 
the top of the box.

The manufacturer’s initials will always be found in the lower line 
of the descriptive labels, in the left-hand corner.



There is now only one date marked on a box containing 1303-inch 
ammunition, and that is the date of manufacture ; this date, together 
with the manufacturer's initials, is printed on the descriptive labels, 
and stencilled on each end of the box.

One other detail is required to completely identify the ammunition, 
and that is the number of the box, which will be found stencilled on 
the top, and also marked on the closing plate of the lining.

The gross weight is stencilled on one end.
In addition to the distinguishing and descriptive labels, the f o l l o w 

ing are placed on every box :—
Government explosive label . . On junction of lid and box.
„ . . . . T , , f In the circular recess overSmall label, with a number in J t,|e wire attactcd t0

rod l pin. .
rOver the string of boxes

. j  having the T-shapedA label with directions for opening , W s  handie for pulling
L out the pin.

Classification label .. . . Where convenient.
Since 1st January, 1908. the particulars of the cordite (?.e., Lot 

r number) have not been given. Before that date this information 
used to be stencilled on the box and printed on the label on the lining.

S.A. Ammunition B arrels, B o x e s , &c.

Barrels, Cartridge \ C  \ , aTe of throe sizes—half, quarter and 
eighth ; they have no copper hoops, and are used for conveyance 
and storage of blank S.A. ammunition,

B o x . Am m unition, S .A ., 1 ,0 0 0  rounds, *303-inch in  chargers.
M ark  I  | L  | , see Fig. 180.

Originally the above box, when made of deal, was known as 
No. 1 ; when made of teak or mahogany, as No. 2. No. 2 was intended 
for foreign climates, but No. 1 can now be made suitable for this 
purpose by treatment with oil, so No. 2 is obsolete for manufacture, 
and the names No. 1 and No. 2 have been abolished.

This box, which is used for packing 1,000 rounds of '303-inch 
cartridges in chargers, whether in cases, charger, or in bandoliers, 
and 1.400 rounds in brown-paper wrappers, is of deal with elm ends, 
the sides and ends being glued and dovetailed together, the bottom 
secured by tinned iron screws. The top is in three parts, the centre 
part forming a sliding lid. The sliding lid is secured by a split brass 
pin, which passes through a hole in the lid and into a similar hole 
in the side of the box. This pin is secured to the lid by a piece of 
twine, and is fitted with a T-shaped handle which fits into a recess 
in the lid, a calico label wfith instruction for opening being pasted 
over it ; a second recess is for a sealing label. A tarred rope handle 
passes through holes in each end of the box. These handles are parcelled 
with strips of leather to prevent wear on the hooks of pack saddles.

(B ) M arking on Boxes containing  '3 0 3-inch Am m unition.
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The box has a removable tin lining coated with black varnish ; 
the lining is closed by a tin lid soldered on.

Dimensions, 17" X S'312" X 10* 85".
This box will eventually supersede the Boxes, A.S.A., Marki X I 

to XV for Land Service.

Fig. iso.
UOY, AMMUNITION, S.A., 1,000 ROUNDS, ’303-INCII, IN CHARGERS,

MARK I [ L | .

Boxes, Am m unition, Sm all A rm s, G .S, (Land, M ark  X I ) ,  (Naval,
M ark  X I .)

The Boxes, A.S.A., G.S., Mark X I, are made of teak or mahogany. 
The Land and Naval boxes differ from each other in the Land box 
having rope handles, parcelled with leather, and the Navy having 
copper-wire handles covered with leather for about 4  inches at̂  the 
joint, and in having the letter N branded on each end.

' »
Box, Am m unition, Sm all A rm s, H om e and Special, M ark X I I .

The Mark X II box is similar to the Mark X I in appearance, but 
is made of deal with elm ends.

Box, A m m unition, Sm all A rm s, M ark X I I I ,

The Mark X III box was introduced for packing 1 ,0 0 0  rounds of 
Martini-Henry cartridges.

It is obsolete for future manufacture and the stock is being used 
up for packing blank '303-inch cartridges. It is larger than Marks XI, 
X II, X IV or XV.
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Box, Am m unition, Small A rm s, Home and Special, M ark  X I V .
The Mark XIV box differs from the Mark X II chiefly in having 

no cleats for the rope handles, which pass through the ends of the 
box.

Box, Am m unition, Small Arm s, Home and Special, M ark X V .

The Mark XV box differs from Mark XIV in having a cheaper lid. 
Only a few were made.

Dimensions o f Boxes, Am m unition, Sm all A rm s, fo r  Storage,

Mark X I 21'812 X 8*312 X 6*937 inches.
J 5 X II 2 0  * 625 X 8*325 X 6'962 ?>
) y X III 20'75 X 10*25 X 10
#? XIV 22*187 X 8-5 X 7*02 7 7

XV 2 2 * 2 1 2 X 8*437 X 7*02 J 1

B ox, Ammunition, S .A ., 600 rounds, * 303-inch, in Chargers.—The
box is for use in packing either 600 rounds of ' 303-inch cartridges in 
chargers (§ 11753), or 840 rounds in ordinary paper packets, for 
Colonial Service.

When issued to the West African Field Force the number of rounds 
in paper packets is 800.

There are two Marks of this box : the Mark I  is made of mahogany 
and the Mark I I  of soft wood, which, when required for use abroad, 
will be treated, with oil, mineral, preserving wood. These boxes have 
a tin lining, and are provided with a sliding lid, which is secured by 
a half-round brass split pin, having a T-shaped handle attached to it.

The tin lining is provided with a closing plate fitted with a handle.
Each end of the box is provided ■with a rope handle for lifting 

purposes.
Dimensions, 12 -375" X  9‘812" X  8'625".
A certain number of 780-round boxes have been issued for Colonial 

Service.
This box differs from the 600-round box in dimensions, in having 

a rope handle at one end only, and in being provided with three tin 
boxes, instead of a single tin lining. The tin boxes will each contain 
260 rounds of '303-inch cartridges in ordinary paper packets, or 
2 0 0  rounds in chargers.

There is also a 750-round box, which is similar to the 780-round 
box, but has only one tin lining.

No more 780 or 750-round boxes will be provided. They will 
be superseded by the 600-round box.

Camel and bullock boxes are Special for India ; but the first is 
also used for the issue of S.A.A. to Colonial Governments.

Handles of Small A rm  Boxes.—In future, manufacture and repair 
of S.A.A. Boxes in the Land Service, the hole in the boxes, for the 
handles, will be chamfered, and the handles will be parcelled with 
strips of leather, to prevent wear on the hooks of pack saddles.

Box, A .S .A .f ’303-inch, half, Naval, M ark I  \ N  \ , is similar in 
material and construction to the Mark X I box, blit has only one cleat

{ b  11123) 2 m
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and one handle. It is used in the N.S. for packing '303-inch and 
pistol ammunition, of which it will contain :—

500 rounds, S.A, Ball, '303-inch, or ’303-inch Short Range 
Practice in brown-paper wrappers.

350 rounds, S.A. Ball, ' 303-inch in chargers, packed in bandoliers.
360 rounds, S.A. Ball, ’303-inch in chargers, packed in cases, 

chaTger.
936 rounds, Webley Pistol Ammunition, Marks III,  IV  or V.
828 rounds, Webley Pistol Ammunition, Mark II.
840 rounds, Webley and Scott, Mark I.
Stowage dimensions, 10'875" x  8 ’375" X 7’0" + ’05".

B ox, Am m unition, S .A ., Pistol, M ark I I I  \ L  \ is similar in con
struction to the Box, A.S.A., G.S., Mark XI, but is much smaller.

It has a cleat and rope handle at one end only.
The sides and bottom are made of deal, the ends of elm, and the 

top, including the sliding lid, of teak.
Stowage dimensions, 8*625" X 6 ’5" X 4*625".

B o x e s  f o r  A im in g  T u b e  Ca r t r id g e s .

, Box, Cartridge, A im ing Tube, “ C .F .,” M ark I  j L  \ , is of deal 
with elm ends ; the lid is secured by brass screws with leather washers. 
It has a tin lining and a closing plate with handle. Cleats and rope 
handles are attached to each end of the box. Dimensions, I 8 f"x 7£"
x ir .

This box is used for packing 10,000 cartridges, aiming tube; or 
108 cartridges, aiming rifle, 1 inch.

Box, Cartridge, '2 2-inch, “ R . F ” No. 1, M ark  I  ] L  j , is of deal 
with elm ends ; the sides and ends are dovetailed, and the top and 
bottom are secured by brass screws. The ends are fitted with elm 
cleats and rope handles. The box contains 10 tin boxes, each having 
a lid secured by a tin band soldered on. Each tin contains 1,000 rounds 
in 10 cardboard boxes. Wooden partitions are placed in the box to 
prevent movement of the tins during transit. Dimensions, 18" x 13'8' 
X 7 ’2".

T o o l , E x t r a c t in g  B u l l e t s , S m a l l  A r m , M a r k  I.
Tool, Extracting Bullets, Sm all A rm , M ark 1, is for use of Inspecting 

Ordnance Officers in opening S.A. and ’45-inch M.Gr. cartridges.
It consists of a steel body; gunmetal socket, fitted with milled 

handwheel steel flanged bush, secured in the body by a small screw ; 
steel milled'headed clamping screw, and two steel sleeves ’ 8 inch 
and 3 inches long respectively.

The body has a shoulder on the outside, a screw thread being cut 
behind the latter to take the socket. The body is bored out (the 
diameter being greater in rear) to take the steel flanged bush. In 
this form the tool is adapted for use in extracting bullets from M.H. 
rolled and solid case cartridges.
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Fig* 181.
T O O L , E X T R A C T IN G  B U L L E T S ,  S M A L L  A R M , M A R K  I .

I FLANGED
V 7 ^ \ --------------------- -<t'i BUSH.

^ ----------------- tf Z"SLEEVE.
---------------- tf BODY.
-  —  - — ff SOCKET

A H O
HANDWHEEL,

{SHOULDER
\o$f soar.

I * ----------------- « SETSCREW.

GROOVE 
IN  BUSH,

iCLAHFfNC 
I SCREW.

Instructions fo r  Use.

1. M .H . rolled and solid case cartridges.—Insert the cartridge in 
the bush of the tool, and grip the bullet with the clamping screw; 
turn the handwheel, and withdraw the body of the cartridge from 
the bullet.

2 . G.Q. cartridges.—Insert the ''8 -inch steel sleeve in the bush, 
and proceed as in I.

3. ’303-inch cartridges.—Insert the 3-inch steel sleeve in the bush 
and proceed as in 1 .

Care must be taken in inserting tbe 3-inch sleeve that the lines 
on it and on the head of the body of the tool coincide, so as to ensure 
that the clamping screw will pass through the hole in the sleeve and 
thus be free to grip the bullet.

(b 11123) 2 m 2



Table No. 41.—Part-ages of Cartridges, Aiming Rifle, S.A., and MXr. (Bail).

Bundle. Box.

Nature. Charge. Bullet. Approxi-1
mate ■

No. Weight. No. Mark. Gross | 
Weight. |

grs. oza. grs. lbs. ozs. lbs. ozs.
I-inch Aiming Ride, Electric {Gun- f 96 Box, A.S.A., X I ............... 97 10

powder)
1-inch Aiming Rifle, Percussion (Gun-

>■ 400
R . F . G . * 9 408 12 10 lOj 108 Box, Cartridge tube, C.F. 107 6

powder)
1-inch Aiming Rifle, Electric {Cordite) 160 

Size 3
90 Box, A.S.A., X I ............... 93 8

l-ineh Aiming Rifle, Percussion (Cor- 10 0 12 10 0 108 Box, Cartridge aiming 102 10
dite) j tube, C.F.

■303-inch, Mark VII ........................ 35-5 to 0 174 50 3 3 1,000 Box, A.S.A., 1,000 rounds 74 8
37 5 850 Boxes, A.S.A., X I, X II, 66 8

M.D.T. XIV or XV
Size 5 *2 350 Box, A.S.A., half, Naval 28 12

600 Box, A.S.A., 600 rounds 48 4
20 1 6 1,000 Box, A.S.A.. 1,000 rounds 80 8

840 Boxes, A.S.A., X I, X II, 69 0
XIV or XV

360 Box, A.S.A., half, Naval 30 8
600 Box, A.S.A., 600 rounds 51 8

10 0 9 1,400 Box, A.S.A., 1,000 rounds

Remarks.

In Bandoliers.

In Bandoliers.
In “ Cases, Charger.”

In “ Cases, Charger." 
In “ brown - paper 

wrappers,”

548



'■303-inch, Marks II to VI 31-5 
Size 3£

0  215 50 3 6

20 1 6|

Ii
10 0 10

•303-inch, Short Range Practice, Marks 
II I  and IV

Webley Pistol, Mark I I  ...............

(

IS
M.D.T. 
Size 4-2

6i
Size 1

0  188 10

0 265| 0
12

0 0

0 4f 

0 91
Webley Piatol, Marks III  or IV

Webley and Scott, Self-loading

Size 1

7
Size 1

0 220

0  224

6

12

7

0 4J 

0 8J 
0 5±

1,100 Boxes, A.S.A., S I ,  X II, 
XIV or XV

75 0

500 Box, A.S.A,, half, Naval 37 4
840 Box, A.S.A., 600 rounds 61 0

1,000 Box, A.S. A,, 1,000 rounds 75 8

850 Boxes, A.S.A., X I, X II, 
XIV or XV

07 0

350 Box, A.S.A., half, Naval 28 14
600 Box, A.S.A., 600 rounds 48 8

1,000 Box, A.S.A., 1,000 rounds 81 0
840 Boxes, A.S.A., X I, X II, 

XIV or XV
70 12

360 Box, A.S.A., half, Naval 30 10
600 Box, A.S.A., 600 rounds 51 12

1,400 Box, A.S.A., 1,000 rounds 98 8

1,100 Boxes, A.S.A., X I, X II, 
XIV or XV

79 G

.TOO Box, A.S.A., half, Naval 37 8
840 Bos, A.S.A., 600 rounds 01 8
500 Box, A.S.A., half1, Naval 34 8

828 Box, A.S.A., half, Naval 43 0

276 Box, A.S.A., Pistol I I I
! L j -

16 8

936 Box, A.S.A., half, Naval 47 8

300 Box, A.S.A., Pistol I I I
! L |

10 12

840 Box, A.S.A., half, Naval 47 6

Jn “ Bandoliers." 
(Mark VI only.)

In “ Cases, Charger."

In “ brown - paper 
wrappers." 549



Table No. 41.—Packages of Cartridges, Aiming Rifle, S.A., and M.G-. {Ball)—continued.

Bundle. Box.

Nature. Charge. Bullet. Ajvproxi- Remarks.
mate

No. Weight. No. Mark, Gross
Weight.

gra. ozs. grs. lba. ozs. lbs. ozs.
Aiming tube, Centra) Fire, Mark H ... 31 0 37 100 1 0£ 10,000 Box, Cartridge, aiming 113 0

C. H. Bia- tube, C.F.
mond No. 2

Aiming tube, Rim Fire, No. I, Mark I 4-7 0 40 100 0 13} 10,000 Box, Cartridge, ■ 22-inch, 100 8
RJ\G .a R.F., No. 1

10,000 Case, Powder, M.L., 103 0
Quarter

Aiming tube, Rim Fire, No. 2, Mark I ;-- 0 30 100 — 10,000 Do. —

5,200 Box, A.S.A., half, Naval —

M.G., ball, 4='5-inch, Mark I V .............. 85 480 10 1 3ft 680 Box, A.S.A., XI, X II, 94 8
R.F.G.* XIV or XV

M.G., ball, 4'5-inch, Mark I  {cordite),.. 38 480 10 I 2* 680 Box, A.S.A., X I ............... 90 8
Size 3

M.H., Rifle, solid case, Cordite, Mark I 35-8 480 10 1 2? 580 Box, A.S.A., XXV 81 10
Size 3

M.H., Carbine, solid case, Cordite,Mark I 34 410 10 — 000 Do, 79 8
Size 3

560



T able No. 42.—Packages o f Cartridges, A im ing llijh , S .A . and M.G. (blank).

N atu re . Charge.

Bundle. B o x .

R em ark s.

N o. W eight. N o . M ark . G ross
W e ig h t.

grs. ’ lbs. ozs. lb s. OZS.
A im ing R ifle, 1 -inch. . . .  .................... 40 0 — - 108 X I .................................................... 4 0  0

M .G ., G .G ., ch am b er pow der, M ark  I , solid c a s e ... 05 10 0  8rV 1 ,6 7 0
2 ,0 0 0

H alf b arrel .....................
H alf-m etal lined  c a s e 1—

i
■iO

 5
0 i—
■

Co
 b

v>

•303‘inch co rd ite , M ark V , solid case  . . . 1 0  Size 20  

S.C.

10 0 4 £ 1 .4 0 0  
2 ,5 0 0  
3 ,2 0 0  
1 ,900
7 .4 0 0
3 .4 0 0  
1 ,4 5 0

X I ,  X l l ,  X I V  .....................
X I I I  ........................................
H alf b arrel .....................
Q u arter b arre l .....................
W h ole  M .L . ca se  
H alf
Q u arter „

4 8  0  
8 1  0  

1 0 3  8  
5 9  6  

2 5 7  0  
1 2 4  4  

5 8  4

M .H ., o r  S n id er Rifle or C arbine, M ark IV 6 8  B lank F .G , 10 0  4 9 6 0
1 ,5 0 0
2 ,0 0 0
1 ,3 0 0
2 ,4 0 0
1 ,0 2 0

X I ,  X I I ,  X I V  .....................
x m  .....................................
H alf b arre l .....................
Q u arter b arre l .....................
H alf M .L , case  ....................
Q u arter „

3 6  4  
5 2  4  
6 2  2  
4 0  4  
9 0  0  
4 3  8

W eb ley P isto l ................................................................... 10 6 o  2| 4 2 0 B o x , A .S .A ., P is to l , 111
| L [

8 8

551
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CHAPTER X X I L —ROCKETS AND LIGHTS.

Rockets are employed for signalling, for display, as weapons of 
war, and in conjunction with the life-saving apparatus.

There are also in the Service sundry port'fires and lights, the 
manufacture of which is analogous to that of rockets, and which 
will accordingly be described in this chapter.

A rocket propels itself through the air. In all cases a rocket 
consists of a cylinder closed at the head and having a vent at the 
rear end ; in this cylinder is a quick-burning composition, up the 
centre of which is a conical hole ; the ignition of this composition 
causes a pressure of gas in the rocket; the gas escapes out of the vent, 
presses against the air, and so drives the rocket in whatever direction 
the head may be pointing.

It is necessary to provide some means of keeping a rocket travelling 
in the direction in which it is started ; for, if the rocket were a simple 
cylinder, it would tend to turn over and over. As the composition 
burns away the centre of gravity is always altering. The Tocket is 
kept straight in one of two ways, either by—

(1) Rotation (as in the war rocket) imparted by an application
of the force of the gas escaping from the rocket; or

(2) The attachment o f a long stick, ot a short stick with a tail 
of rope. The rocket in this case is kept fairly straight by 
the rush of air past the stick or rope. In any breeze this 
has the effect of turning the point of the rocket to the wind, 
and it will therefore be found to travel to windward.

W a r  R o c k e t s . ‘

Paint.—All war rockets are painted red.
War rockets are issued in wooden cases fitted to hold three 2I-pr, 

or four 9-pr. rockets respectively.
Age o f roclzets.—-New war rockets will not be issued from Woolwich 

until one year after the date of their manufacture.
Any war rockets more than ten years old, reckoning from date of 

manufacture, will be destroyed locally.
Range.—The average range of the 24-pr. rocket is about 1,800 

yards ; the 9-pr. 1,200 yards.
Rocket, War. 24-pr.

Rocket, W ar, 24-pr., M ark  V I I  \ C \ , consists of a body, head, 
base piece, tail piece, and safety cap.

The body is made of steel tubing, cut to the required length, and 
tested internally by hydraulic pressure to 1 ton on the square inch. 
The interior is then roughened by scoring it spirally and scoured 
till it is quite clean and bright.

The head is of cast iron lined w ith wood, and is fastened :■ tem
body by screws.
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The base piece of wrought iron or mild steel fits into the end of 
the case and is secured by screws. It is bored out and screwed to 
receive the tail piece arid also to receive the safety cap as shown in 
the woodcut.

The tail piece is of cast iron, and contains three conical vents, the 
larger part of the cone being towards the interior of the rocket. The 
vents are cut away on one side ; hence the gas issuing from the vents 
meets with resistance on the side where they are prolonged, and, 
there being no counterbalancing resistance where they arc cut away, 
rotation is given to the rocket.

The safety cap is of mild steel and is screwed on to the base piece. 
Its object is to cause* the rocket to burst, instead of becoming a 
dangerous missile, should it be accidentally ignited. Between the 
face of the cap and the base piece an asbestos washer makes a water
tight joint.

A special key, known as the “ Key, rocket, war,” is issued for 
unscrewing these caps.

The composition consists of ground saltpetre, sulphur and alder 
charcoal.

This is first pressed into pellets for convenience of handling, and 
the hole for the tail piece having been filled up with a false base, 
the rocket is placed base downwards in the press and the pellets 
put in from the top and subjected to pressure.

Ifig. 182.

ROCKET, WAR, 24-PR., MARK VIJ | C j . 

Scale
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An asbestos disc is placed over the top of the composition, the 
edges of the disc being turned up round a disc of millboard which 
is placed over the asbestos- The upper surface of the millboard and 
the interior of the top part of the case are coated with thinned luting, 
and the head is pressed in on top of the millboard and fastened on. 
The false base piece is then removed and a conical hole 11*875 inches 
long drilled in the composition. Round the edge of the base piece 
inside there is a lead ring, so as to seal the joint and prevent the 
escape of gas in that direction, and between the base piece and the 
composition is a millboard washer.

When screwed in, the tail piece is retained in position by a keep 
screw.

Before screwing the safety cap into the base piece the threads 
are lubricated with thinned luting.

The numeral and date are stamped on the base of the rocket.
Each rocket has also a letter of the alphabet and a number stamped 

on both head and case. The numbers run up to 1,000, and then the 
letter is changed. *

Rocket, War, 9 -pr.

Rocket, W ar, 9-pr., M ark V I I  \ C | , is similar in construction to 
the 24'pr., Mark VII, but the proportions of the ingredients of the 
composition are slightly different.

F ig .  183 .

Scal« T\i.

Method o f firin g  the above Rockets.
The safety cap is removed and the rocket placed at the rear end 

of the rocket machine ; it is fired by a friction tube which is placed 
in a slot on the machine so that the flash passes through one of the 
vents and so ignites the composition.

Tube, friction, quill, long, is used in the N.S., and Tube, friction, 
copper, short, in the L.S, (The “ Tube, friction, copper, solid drawn ” 
is too short for this purpose.)

Rocket M achines (fo r W ar Rockets).
M achines, rocket, war, 24-pr. and 9-pr. ] L  \ „ differ from each 

other in dimensions and weight.
The following general description applies to both :—
Each size consists of a sheet-iron V trough, supported at rear by 

three legs made of wrought-iron tubing, two short ones opening mgnt
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and left, and one long one to the front beneath, the trough, each 
terminating in a prong. On the front one runs a gunmetal ring- 
connected by two bars with a V near the front of the trough, the bars 
pivot on Y and ring ; tbe elevation is given by slipping the ring up 
and down the front leg, and clamping it with the arrow on the rear 
edge of the ring at the required line of graduation up to 15° of elevation 
for 9-pr,, and 25° for 24-pr. machine, with references to the plane on 
which the machine stands. .

At the back end of the trough is an iron stop preventing the 
rocket sliding back ; it is slotted to form a crutch for the copper 
friction tube.

There is also a M achine, Rocket, W ar, 24-pr., for Naval Service,

L if e -Saving R ockets.
Rocket, Life-Saving, Boxer. (See Plate CXV.)

Rocket, Life-Saving, B oxer, M ark V I  \ L\ , consists of body with 
pins and screws, two clips, front disc, head, and closing plug*

The body is of solid-drawn steel, in two parts, connected by a 
wrought-iron or mild-steel connecting piece, which is secured to the 
front portions by pins and brazing, and to the rear portion by screws.

A wrought-iron or mild-steel base 'piece, threaded internally to 
receive a closing plug, is secured in the end of the rear portion by 
pins and brazing and burring over the edge of the case. The two 
parts of the body and the screws are blackened in boiled linseed oil 
and the interior of the body receives three coats of white paint.

The clips for securing the stick are of sheet iron and connected 
to the body by screws.

The fro n t disc is of w rought iron o r m ild steel, th e  head of w ood, 
and th e  closing plug of gu n m etal, w ith a  sq u are recess to  fit th e  
G.S. key. _

The composition is pressed into pellets for convenience of handling 
and inserted into the front and rear parts of the body. A millboard 
disc is placed on top of tbe composition in tbe front part, the top of 
the disc and inner surface of case being coated with thinned luting. 
A lead disc, coated with thinned luting, is placed above tbe millboard 
disc, and over this the front disc, which is secured to the body by 
screws. A conical cavity is formed up the centre of the composition. 
The rear part of the body has the composition pellet at the top made 
quicker burning than the remainder. This is covered by a millboard 
washer, with its upper surface and the interior of the case coated 
with thinned luting. Two lead washers, coated with thinned luting, 
are placed on top. A conical cavity is formed in the Tear part and 
the bottom of the cavity is covered hv a paper disc, giving instructions 
to “ break through before firing,” shellaced on. The threads of the 
closing plug are slightly greased with thinned luting. The plug is to- 
ensure the rocket bursting, instead of being projected, if the com
position be accidentally ignited.

The front clip is secured by screws, and the wood head by tacks. 
The rear clip has its rear edge turned over the end of the body and 
the clip secured by screws.
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These rockets range from about 300 to 170 yards, giving a mean 
range of 375 yards, and a mean deviation of 37*5 yards dov n wind.

M arking.—̂The numeral and contractor’s initials, or tTade mark, 
are stamped on the base piece, and the numeral and date of manu
facture stencilled on the body.

Paint.—Exterior of rocket, except the plug, painted red.
The reason for having the two rockets, one fixed in prolongation 

of the other, is to give great length of burning and continue the pro
pulsion through a much longer period without any excessive strain 
upon the line.

Issue.—Six rockets in a packing case.
Method o f firin g  “ Rocket. Life-Saving. Boxer. ”

The rocket is attached to a stick feet long, to which the rope 
is attached. (See Plate CXV.) It is fired from a tripod stand 
{the “ rocket machine ”) somewhat similar to those used with the 
war rockets.

To fire .—Remove the closing plug by means of the key, and 
break the paper disc covering the cavity in the composition. Insert 
the “ Fuse, Rocket, Boxer,” the body of which is conical, to fit the 
vent of the rocket. Light the fuze by the flame of a portfire, and 
stand clear.

Caution.—The life-saving rockets must, like other stores of a 
similar nature, be treated with care. If accidentally ignited when 
pointed in the wrong direction, or when lying about on the ground, 
they may become dangerous missiles.

Stick fo r  Life-Saving Rocket.
Rocket, stick, 9/eef 6 inches, M ark I V  \ L  \ , is of deal, square, with 

the corners rounded off. The upper part is recessed to fit close to 
the rocket, and has two iron plates—one close to the end, the other 
where the stick fits into the bottom clip. The latter has a flange to 
rest against the base clip of the rocket- Below this the rocket stick 
is plated with tin to prevent its being burned by the flame of the 
rocket. On the hack of the stick is fitted in a slot a flat spring with 
a catch to hold the stick in position when inserted.

The bottom end of the stick is hound with an iron ring, and the 
line is passed through a hollow in each end of the stick. After coining 
out through the top it passes through two indiarubber and one brass 
washer, and is secured by an overhand knot.

The indiarubber washers are intended to reduce the effect of the 
sudden jerk when the rocket is fired. A second knot is usually made 
in the rope near the hinder end of the stick in case the upper part 
of the line should be burnt through by the flame of the rocket.

Issu e .—Nine sticks in a bundle.

Rocket machine and stores used with Life-Saving Rocket.

M achine, rocket, life-saving, Boxer, M ark V \ L  ' , forms part ot 
the life-saving apparatus ; it is intended for firing the life-savin g 
rocket.
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Other combustible stores.—The following combustible stores are 
also issued in connection with the life-saving rocket, viz. :—

Fuze, Rochet, B oxer, M arks I I I  and I V .
I  right, Long, G .S., M ark I .—When for use with the life-saving 

rocket, it is issued with metal handle.
Portfire, Life-Saving.—A metal handle is issued with this portfire.

Fuze fo r  Life-Saving Rocket.
Fuze, Rocket, Boxer, No. 20, M ark I I I . — The exterior is conical 

to fit into the vent of the life-saving rocket. The body is of paper,
2'75 inches long, and is driven with composition, which burnB 10 
seconds. The exterior of the fuze is covered with kamptulicon. Over 
the priming there is a waterproof paper cap tied on with twine, which 
need not be removed before firing.

Fuze, Rocket, Boxer, No. 20, M ark I V .— 'The Mark IV fuze differs 
from the Mark I I I  in being slightly longer, and in having the contour 
of the body altered. The leading portion of the body only is tapered, 
the taper being sharper than in the Mark I I I  fuze, to allow of the 
fuze going further into the rocket, whilst the rear portion is of greater 
diameter and has parallel sides to more completely fill the mouth of 
the rocket and prevent premature firing due to “ flash over ” of the 
portfire.

It has also a perforated grain powder pellet instead of mealed 
powder for the priming.

The time of burning is the same as the Mark I I I  fuze, viz., 10 to
l l  seconds.

The fuzes, &e., are issued in a u Box, Life-Saving Fuze,” made of 
tin, containing 12 fuzes, 12 indiarubber washers and 6 brass washers.

Portfires, P rim ers and Lights, fo r  use with Life-Saving Racket,
See page 572. The lights are issued in a deal box, closed with 

hinged lid secured by hasp and staple, called Box, life-saving lights? 
M ark I I ,  which contains 12 lights, 2 handles, and 15 G.S. primers 
in a tin cylinder,

A similar Box, Life-Saving, Portfire, M ark I , contains 24 portfires, 
2 handles, and 30 G.S. primers in a tin cylinder.

Signal R ockets.
(1) Rockets, Signal.
(2) Rockets, Light.
(3) Rockets, Sound.
(4) Rockets, Tfight and Sound,
(5) Rockets, Flash and Sound.

The difference between the above is as follows
A  “  Rocket, Signal ” contains a number of stars.
A  “ Rocket, Light ” contains a single star.
A  “ Rocket, Sound ” contains no stars, but a primer of guncotton 

or other detonating explosive.
A  “ Rocket, Light and Sound,” is a. combination of the last two 

above mentioned,
A  “ Rocket, Flash and Sound,” is a combination of a “ Rocket,. 

Signal,” and a “ Rocket, Sound,”





Rocket, Signal, 1 lb. tService, M ark I I I  \ L  \ .
Rocket, SignalT 1 lb., Service, M ark I I I , has a case made of brown 

paper, rolled into a cylinder. The composition is driven by hand, 
and has a conical hollow at the rear.

A paper case is attached to the head, terminating in a cone ; this 
serves to contain the stars and some mealed powder which serves 
to open the case and scatter the 28 stars. The star chamber is sepa
rated from the Tocket composition by some clay driven in at the 
top of the com position, having a central hole forming a communica
tion ; the rocket is choked near the base, and has a priming made 
up of L.G. powder and isinglass.

The vent is closed by a wooden screw-plug, intended to reduce 
the area over which the destructive effect of the accidental ignition 
of a store of rockets would extend, as rockets so fitted will burst, 
instead of being projected in the usual way.

Stick.—Stick, 5 feet, with notch, Mark I i C [ , is used with 
“ Rocket, Signal, Service” ; “ Rocket, Signal,” “ Blue,” “ Red,” 
or “ Green ” ; also with the combined “ Light and Sound Rocket.”

The sticks are 5 feet long, tapered to the end. For Naval Service, 
the stick is only about I foot 6 inches long, and has a rope tail 5 feet 
long. Tins is more convenient than the long stick for use in confined 
spaces, such as boats, &c.

Issue o f Rocket, S ignal> 1 lb., Service, M ark I I I .—One in a tin 
cylinder, No. 75 ; 15 cylinders in “ Box, Rocket, Signal, 1 lb.” (See 
page 561.)

Racket, Signal, \ lb., Service.—Rocket, Signal, J lb., Service, 
resembles the 1-lb. rocket, except in size and in having the paper 
case larger in diameter than the body of the rocket and containing 
only 20 stars.

Issue o f Rocket, Signal, i  lb., Service.—One in a tin cylinder, No. 76 ; 
14 cylinders in box, rocket, signal, \ lb., or 60 cylinders in a whole 
metal lined case.

R ockets, Signal.

Coloured Rockets.
Coloured rockets aie made for the purpose of display ; they are 

issued in two sizes—1 lb. containing 49 and £ lb. containing 30 stars 
■(blue, green or red).

There is also a 1-lb. rocket containing red and white stars.

Rocket, Signal, 1 lb. Red \ C \ .
„ ,, 1 lb. Blue | C  j .
„ ,, 1 lb. Green \ C \ .

The above resemble the Rocket, Signal, 1 lb. Service, but the 
heads are more rounded, and are painted the same colour as the 
.stars they contain.

The heads of the rockets are in all cases opened by quickmatch 
packed in with the stars.

Issue o f Rocket, Signal, 1 lb., Red, Blue, or Green.—The 1 lb. 
coloured rocket is issued in a tin cylinder, No. 98, 42 cylinders in
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a whole metal-lined case for Naval Service, 50 cylinders in an ordinary 
packing case for Land Service.

jRocket, iSignal,  ̂ lb. Red J G j .
„ ,, |  lb. B lue \ G \ .
,, ,, |  lb. Green \ C  | .

The £-lb. size coloured rockets are similar to the above, but 
smaller, and contain 30 stars.

Issue o f Rocket, Signal, £ lb., Red, Blue, or Green.—The -̂Ib. rocket 
is issued one in a tin cylinder, No. 99, 60 cylinders in a whole metal- 
lined case for Naval Service ; for Land Service, 50 cylinders in an 
ordinary packing case.

Rocket, Signal, 1 lb., R ed and White, M a rk  I I .
The Rocket, Signal, 1 lb.t Red and White, M ark  I I ,  differs some

what from the above. It  is the same in external form as the 1-lb,
Fig. 184.

ROCKET, SIGNAL, 1-LB,, RED AND WHITE, MARK II.

— 25 rod and ■white stars.

6-thread qu ink match connecting each star.

___ _ _  — — .  Quick match.

— — Pistol powder.
Wad of wool. 
Cardboard disc.

_ _______ Paper socket £or stick.

Rocket composition.

— — Pack thread.

Wood plug.
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red signal rocket, Mark II, and has the head painted in longitudinal 
stripes of red and drab. It contains 25 Ted and white stars. In order 
to avoid the danger involved in firing the other signal rockets over 
the heads of crowds, from the metal socket remaining on the rocket 
stick and causing it to fall swiftly point first like an arrow, the socket 
in this case is made of paper instead of copper, and contains at the 
top end a puff of powder which communicates by a fire-hole with the 
top of the composition, and is exploded at the same time that the 
rocket opens, and thus separates the stick from the case. Mark I  
of this rocket, which was not mentioned in . “ L. of CJ.,” had this 
arrangement for ejecting the stick, but no wooden plug in the base. 
The red and white rocket is not made up in the -̂lb. size.

Method of F irin g  4< Rockets, Signal-' ’
To prepare a “ Rocket signal ” for firing, it should be attached to 

the stick and the screw-plug removed from the vent (a label showing 
the method of fixing the stick will be found on the body) ; the rocket 
may be fired with the stick merely stuck into sand ; it is usually 
convenient to support the rocket in the required position {almost 
vertical) by passing the stick through a couple of iron loops on a 
post in such a manner that no resistance is offered to the stick going 
up with the rocket.

The “ M achine, Rocket, Signal ” may also be used (see below) 
when firing rockets from boats.

To fire the rocket, ignite the priming in the vent by means of a 
portfire ; with the “ Machine, Rocket, Signal,” a “ Tube, Friction 
Quill, Short,” or a “ Tube, Friction, Machine, Rocket, Signal” is 
used instead o£ a portfire. ‘

Caution.—Care should be taken to stand clear when firing the 
rocket, as the back rush of flame may injure the operator. The 
rocket comes down point first with considerable force. In order to 
cause it to come down at a safe distance, incline the rocket very 
slightly away from the vertical, remembering that the rocket tends 
to travel to windward.

M achine, Rochet, Signal, M ark  I I .
The M achine, Rocket, Signal, M ark I I , consists of an oval tube 

of sheet iron to take the rocket with the portion of the stick at its 
side, a round tube of sheet iron being fixed on to it to take the 
remainder of the stick in its interior,

The two tubes are joined together by a middle piece of gunmetal, 
to which both are riveted.

The larger part of the finished tube is about 1 foot 8 inches and 
the smaller i  feet 6 inches long.

The metal at the mouth of the finished tube is wire edged ; at the 
opposite end is a ground spike.

A vent is made in the close portion of the base of the oval tube 
opposite to the vent of the rocket to take a friction tube for firing, 
which is prevented from falling out when the tube machine is pointed 
up into the air, by a hinged piece of gun metal which shuts in behind 
the head.
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Use.—For firing signal rockets from boats, and under circum
stances when the back rush of flame might do injury.

P a ck in g  o f  “  Rockets, S ig n a l”

Bootes, Rocket, Signal, 1 lb., M ark  I  f C  | and B oxes, Rocket, Signal, 
% lb., M ark I  \ C  ! .—These are ordinary deal boxes having elm ends 
fitted with elm cleats and galvanised iron wire handles.

The sides, ends, and bottoms are secured by iron nails and the 
top is secured by iron screws. Internally they are fitted with two 
diaphragms, the large box being prepared to take 15 “ Rockets, 
Signal, I  lb., Service,” and the small box 14 “ Rockets, Signal,  ̂lb., 
Service.” The rockets are packed in cylinders which fit in perforations 
in the diaphragms.

Cases, Packing, Rocket, Signal, 1 lb., Red and White.—This is 
generally similar to the “ Boxes, Rocket, Signal,” 1 lb. and £ lb. 
It  differs in dimensions ; in having rope instead of wire handles, and 
in having two sets of movable fittings to support 16 cylinders con
taining the rockets, horizontally,

2 n{u 11123)



Table N o .  4 3 — Rockets, Signal.

D escrip tio n . M ark. Colour. C ontents. P acking.

R o ck et, S ign al, 4  lb ,, S erv ice 1—
1 

1—
1 

J—
1

D rab  ................................... 20  stars 1 in  a  tin  cy lin d er, N o. 76,
6 0  cy lin d ers in a  w hole m etal lined case .
1 4  in a b o x , R o c k e t , Signal, 4  lb. § § 4909 , 1 4 6 5 5 .

R o ck et, S ign al, 1 I k ,  S erv ice m D rab 28  s ta rs 1 in  a  tin  cy lin d er, N o . 75.
15 in  a b o x , R o c k e t, Signal, 1 lb. § § 4 909 , 1 4 6 5 5 .

R o ck et, S ign al, 4  lb ., R e d  ................. . i i i D rab , w ith  red p o i n t . . . 3 0  s ta rs 1 in a  tin  cy lin d er, N o . 99 .
6 0  cy lin d ers in a  w hole m etal lined case .
5 0  cy lin d ers in a n  o rd in ary  packing ease . § 1 3 1 6 4 ,

R o ck et, S ign al, J lb ,. B lu e  . . . n D rab , w ith  blue p o in t ... 3 0  s ta rs D o.

R ock et, S ign al, 4  lb ., G r e e n ................... i i D rab , w ith  green  point 30  s ta rs D o.

R ock et, S ign al, 1 lb ,, R e d  ................... h i D rab , w ith  red p oin t . . . 4 9  stars 1 in a  tin  cy lin d er, N o . 98 .
4 2  cy lin d ers in a  w hole m etal lined case .
5 0  cy lin d ers in  a n  o rd in ary  packing ca se . § 1 3 1 6 4 ,

R ock et, S ign al, 1 lb ., B lu e  . . . i i D rab , w ith  bine p o in t... 49  s ta rs D o.

R ock et, S ign al, 1 I k ,  G reen .. . i i D rab , w ith green p oin t 49  s ta rs D o.

R ocket, S ign al, I lb ., R e d  an d  W h ite i i D rab. H ead  p ain ted  
red and w hite

2 5  red 1 ,
24  w hite i Btais

1 in a  tin  cy lin d er, N o . 98.
4 2  cy lin d ers in a w hole m etal lined ease.
10 cy lin d ers in a  ca se , packing. R o ck e t, S ign al, I l k .  

R e d  an d  W h ite ,

N o th .— T he cylin d ers are  all closed b y  a  lid secured b y a ta p e  band shellaced on .



563

R o c k e t s , L ig h t , a n d  R o c k e t s , S o u n d , {See Table 44 .)

Rocket, Light, \ lb., M ark  I I ,  and Rocket, Sound, \ tf>., M ark I I ,  
are issued to the Board of Trade ; the Roeket, Sound, \ lb,, Mark II, 
is also issued to R.Gr.A, foT examination vessels, &c.

These two rockets are similar and the following remarks apply to 
both. The body of the rocket proper, paper case, and the fitting of 
the stick are similar to those of the ordinary |-)b. signal rocket. They 
have, however, a different arrangement foT firing. About .4 inches 
of safety fuze is laid up alongside the copper socket for the stick. 
One end of this fuze passes into the vent round the lower edge of 
the case ; the other end, protected by a paper cap, may be ignited 
by a vesuvian or other convenient means.

The base of the rocket is closed by the usual wooden plug screwed 
in.

F i g .  185 .

ROCKET, LIGHT, 1 L1L, MARK II. 
Magnesium light composition.

ROCKET, SOUND, £  LB., MARK II. 
Guncotton. Fulminate of mercury.

Rocket, Light.—The light rocket has the head filled with a single 
star of magnesium light composition contained in a paper case, and 
matched and primed. It is ignited and blown off when the rocket 
has reached its maximum height. The star burns about 15 seconds.

t Rocket, Sound.—The sound rocket has, instead of a star, a 2-oz. 
primer of dry guncotton, coated with paraffin, and a detonator! 
These are carried separate from the rocket and from each other until 
required for use. The head k  a cylindrical paper case, rather larger 
in diameter than the body of the rocket. It  has a piece of calico at 
the top fitted with a tape. When the guncotton is inserted into 
the head the calico and tape fasten it in, the calico being tied 
up by the tape like a bag. The detonator is a small tin tube, con
taining fulminate of mercury, and is ignited by quick-match passing 
into the top of the rocket composition. {F o r detonator, see 
page 522.)

(b 11123) 2 n 2
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Stick.—The stick used with these rockets is similar to that used 
with the ordinary  ̂ lb, rocket, but is 12 inches shorter, foT more 
convenient fixing in a restricted space, such as the gallery of a 
lighthouse, &c.

The above rockets are intended for use in giving signals from 
lighthouses, lightships, &c.

Issue o f Rockets, Light, and Rockets, Sound.
The Rocket, Light, £ lb., Mark II, is issued 1 in a tin cylinder 

No. 76 ; 60 cylinders in a “ Whole metal lined case.”
The Rocket, Sound, £ lb., Mark II, is issued 1 in a tin cylinder 

No. 110 for stations abroad, and 50 (loose) in a “ Whole metal lined 
case ” for Home Stations.

R o c k e t , S o u n d , £  l b ., M a r k  I II.
{Plate CXVII.)

This rocket differs from the Mark I I  sound rocket, in having 
a tonite charge instead of guncotton, also the detonator is not flanged, 
as in the Mark I I ; the head is closed by a wooden plug, held by a 
bayonet joint, instead of the calico and tape of the Mark II. There 
is no plug in the base, as in the Mark I I  ; the base has a paper 
covering.

Fig. 186,
ROCKET, SOUND, ^ LB., MARK 111, CHARGE AND DETONATOR.

S c a le  j .

B lack Powder 
 ̂White Paper Due

The tonite charge.— T h e  tonite charge for the Mark I I I  sound 
rocket consists of 1,729 grains of tonite (equal parts of guncotton 
and barium nitrate) recessed to receive a detonator, as shown in 
Fig. 186.

The Detonator, No. 2, is made of copper, and is filled with fulminate 
composition (fulminate of mercury, chlorate of potash, and gun
cotton) strongly pressed in. It is primed with mealed powder, a disc 
of paper being placed between the mealed powder and composition. 
(See page 522.)
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Issue o f Rocket, /Sound, \ lb., M ark I I I  ] 0  \ .—The rockets, tonite 
charges, and detonators aie issued and stored separately

1 Rocket to a cylinder. No. I l l ,  for stations abroad, or 10 loose 
rockets in a “ Whole metal-lined case.”

The tonite charges are issued 50 in a “ Quarter metal-lined case.” 
The Detonators, Sound Rocket, No. 2, are issued 5 in a tin cylinder, 

No. 71. ‘

R o c k e t s , L ig h t  a n d  S o u n d .

Rocket, Light and Sound, 1 lb., M ark  1 f L  | , is similar to the 
£-lb. Sound, Mark I I I ; the body is painted drab, and the head red.

The star consists of a brown-paper cylinder filled with a composition 
to give a red fight, and has a piece of quick-match at one end. The 
star is inserted in the head of the rocket, primed end downwards, 
after having two pieces of quick-match passed round it. On the top 
of the star is placed a felt wad, with a central hole for the flash of 
quick-match round the star to pass to the detonator.

The tonite charge is similar to that of the “ Rocket, Sound, £ lb.f 
Mark I I I , ” but smaller.

The detonator is the same as that for the “ Rocket, Sound,  ̂ lb., 
Mark I I I .”

The tonite charge and detonator are issued separately, and the 
space in the rocket is occupied by a brown-paper cylinder until the 
rocket is required for use, ”

The 5-ft. stick is used. The height of burst should be at least 
600 feet.

Care should be taken in inserting the detonator and replacing 
the charge, and in subsequent handling.

Issue o f Rockets, Light and Sound.—The Rocket, light and sound, 
is issued to stations abroad 1 in a tin cylinder, No. 109, for home 
stations 50 rockets (loose) in a “ Whole metal lined case.”

Method o f  firin g  the Rocket, Sound, \ lb., M ark  1 1 1 .—A rocket 
machine is supplied for firing the sound rocket (see Plate CXVII.), con
sisting of a piece of wood having a handle about two-thirds the way 
up, placed at right angles to the stick ; there are two metal eyes 
placed on the stick, as shown, for the rocket and stick to rest in.

The rocket should first be placed on the stick, being careful to 
see that the tongue bites into one of the notches on the rocket stick, 
then place the stick through the two metal eyes so that the base of 
the rocket rests on the upper eye ; take the tonite charge and place 
the detonator, with the open end up, into the recess in the bottom of 
the tonite, and place the charge into the tonite chamber with the 
detonator down; next place the wood plug in the head and secure 
it with the bayonet joint, tear off the paper covering the safety fuze 
and ignite it with a portfire or any available means of ignition, 
keeping the rocket machine in an upright position.

On the safety fuze being ignited, it wdll burn away quietly foT a 
few seconds until the flame reaches the priming and rocket composi
tion inside the rocket, when the latter will ascend into the air. The
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burning composition will eventually reach the strands of (pick- 
match, which will in turn ignite the detonator and so detonate the 
tonite charge.
( “ Rocket, ligh t” ; “ Socket, Sound, M ark I I ” ;  and the

Rocket, light and so u n d ” are fired in the same way as the above, 
but when the rocket has a plug in the base, this must be removed 
before firing.

R o c k e t , F t, a s h  a n d  S o u n d , 1 l b ., H a r k  I  j N  j „

This rocket will supersede the “ Rocket, Signal, 1 lb., Service,” 
as the existing stock of the latter is used up.

F ig . 1 8 7 .

SOCKET, FLASH AND SOUS'D, 1 LB., MAliK I j S  | .

It  consists of a cylindrical brown-paper case containing a lifting 
charge of rocket composition.

The lower end of the rocket is choked with pack thread, so as 
to form a vent, and is closed by means of a wooden screw ping.

The rocket composition which is driven into the case by hand, 
has a conical hole, bored from the base.
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The vent of the rocket is primed with mealed powder* damped 
with a solution of isinglass and methylated spirits and sprinkled with 
L.G. powder while damp.

A copper socket is glued to the rear end of the rocket case* and 
further secured with pack thread; a tongue piece projects from 
the top of the copper socket for securing the rocket stick in position.

A clay plug is driven into the case on top of the rocket composition. 
This plug has a central hole filled with sulphurless powder and sulphur
less quick-match,

A brown-paper cylinder, choked at the top with twine, is secured 
with glue t-o the front end of the rocket case.

It contains 24' stars, consisting of paper cylinders driven with star 
composition. Each star is primed at the lower end with sulphurless 
quick-match.

Placed on top of the stars is a 11 flash explosive ” charge con
tained in a tin cylinder, primed with sulphurless quick-match.

Quick-match is also arranged in the cylinder, so that it communi
cates with the quick-match of each star and the explosive charge.

The rocket is painted drab colour.
A label giving instructions for fixing the stick and firing the rocket 

is pasted on the body. The date of manufacture and manufacturer̂  
initials are stamped on the wood plug.

The rocket stick, 5 ft., with notch, is used with this rocket.
Issue.—One in a tin cylinder, No. 117.

Method o f F irin g  Rochet, Flash and Sound.
The rocket is fired in the same way as the “ Eocket, Signal, Service, 

1 lb., Mark I I I  (see page 560).
When ignited, the composition in the case burns, and lifts the 

rocket and in turn ignites the quick-match leading to the stars and 
the " flash explosive ” charge. The latter explodes with a bright flash, 
scattering the stars, which burn with a bright white light.



T a b l e  No. 44.—Rockets: L igh t;  Sound;  Light and Sound, Flash and Sound

D escrip tio n . M ark. C olour. C on ten ts . D e to n a to rs . P ack in g .

R o ck et, lig h t, £  lb . I I D rab Single s ta r  of m a g 
n esiu m , b u rn s 16  
sees.

m  .................................... 1 in  a  tin  cy lin d er, N o . 7 6 .
6 0  cy lin d ers in  a w hole m e ta l lined case .

R o ck e t, sou n d , £  lb . . . . I I D ra b  ................... 2 ozs. g u n co tto n  
p rim er

^ D e to n a to r , Sound  
R o c k e t , N o , 1, 
M ark  I I I  [ C  j

1 in  a  tin  cy lin d er, N o. 1 1 0 , fo r  S ta tio n s  ab ro ad , 
§ 1 4 7 5 1 ;  or 5 0  (loose) in a  w hole m e ta l lined  
case .

R o ck e t, sou n d , £ lb, . . . I I I B la ck  ................... T o n ite  p rim er, 
1 ,7 2 9  grains

■(D etonator, Sound  
R o c k e t, N o . 2 , 
M ark I  j C [

1 in a  t in  cy lin d er, N o. I l l ,  for S ta tio n s  a b ro a d , 
§1 4 7 5 1  ; o r  4 0  (loose) in  a  w hole m e ta l lined  
case .

R o ck e t, lig h t an d  sound, 
1 lb.

I T ail s to n e  colour, 
an d  h ead  red

R e d  s ta r  and  
to n ite  ch arg e

D o. 1 in a  t in  cylin d er, N o , 1 0 9 , fo r S ta tio n s  ab ro ad , 
§14751  ; o r  6 0  (loose) in a  w hole m e ta l lined 
ease.

R ock et, flash an d  sound, 
l lb.

I D rab 2 4  s ta rs  an d  flash  
exp losive  ch a rg e

N il ................................... 1 in  a  tin  cylin d er, N o. 117 .

* Detonator, Sound Rocket, No. I ,  M ark 111  j G | consists of a  tin  tu b e sligh tly  ta p e re d , and has a tin  flange soldered rou n d  its  to p  end ; Hie 
b o tto m  end is closed w ith  solder. T h e  tube con tain s 12 grain s of fu lm in ate of m ercu ry , a  g lazed -b oard  disc being u n d ern eath  th e  ch arg e , 
an d  a  w ood plug th read ed  w ith  q u ick -m atch  on to p . (See p age 5 2 1 .)

f  Ddomilor, Sound Rocket, No. 2 , M ark 1  j C  | consist® of a  solid  d raw n  cop p er tu b e  ; i t  has no flange, and is filled w ith  fu lm in ate  com p osition  
and prim ed w ith  m eal pow der. (See page 5 2 1 .)

Tim ro c k e t cy lin d ers are  all closed by a  lid secured b y  a  ta p e  b an d  shellaced on,

568
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L i g h t s .

Very Signal Cartridges \ C  I .—These cartridges are similar in 
appearance to the blank cartridges of 1-inch aiming-rifle ammunition. 
Each cartridge contains a single star, which is fired from the cart
ridge in the same way as a projectile. The cartridges are fired in a 
Very pistol, and the star should ignite and rise to a height of 300 feet 
without breaking up, and should burn brightly for about 9 seconds.

Cartridges, Signal, V ery, M arks I I ,  I I I  and I V , are issued for 
signalling purposes and contain a single green, red, or white star. 
The cartridge consists of a brass ease, rolled for Mark II, solid drawn 
for Marks I I I  and IV, lined with brown paper which projects beyond 
the mouth. The case is provided with a percussion cap and the charge 
consists of gunpowder. Above the charge is the star, the mouth of 
the case being secured by felt and cardboard wads.

The Mark IV  differs from the Mark I I I  in the composition of the 
star.

The portion of the lining which projects beyond the case is 
painted the same colour as that given by the star in the cartridge.

The rim of the base of the cartridge for a green star is smooth ; 
for a red star is milled all round ; and for a white star is milled halfway 
round.

L ights and P ortfires.

Light, Coastguard.

Light, Coastguard, M ark I I  j N  \ , burns about five minutes. The 
spike at the end is to enable the light to be stuck in the ground.

T h e  c o m p o s i t i o n  is  c o n t a i n e d  i n  a  p a p e r  C a s e  f i t t e d  w i t h  B r o c k ’s  
p a t e n t  i g n i t i n g  a r r a n g e m e n t .  A  w o o d e n  p l u g  w i t h  c o m p o s i t i o n  a t

F i g .  1 8 8 .

LIGHT, COASTGUARD, MARK I I  j N j . 
S c a le  J .

one end is contained in a paper cylinder attached to one side of the 
light. The top of the light is primed with composition and covered 
and protected by a paper disc. To ignite the light tear off the disc, 
pull out the plug, and draw its primed end smartly across the exposed 
surface of the light, holding the latter so that it points away from 
the body.

Issue.—One in a tin cylinder.
Mark I  differed in the igniting arrangement.
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Light, Long, G .S., M ark I I I ,  consists of a rolled paper case into 
which is pressed a column of light-giving composition consisting 
of :—

Saltpetre, ground . . . . .. 17\ parts.
Sulphur .. .. .. . . .. 4y’y „
Red orpiment ,. .. ,. .. 1̂  ,,

The top of the composition is covered with a calico disc smeared 
with igniting composition covered and protected by a paper disc and 
cap under which is glued a piece of tape.

Fig. 189.
LIGHT, LOXG, G.S., MARK I I I .

S ca le

Light, Long , G.S.

‘ Igniter. Tape hand

At the bottom end of the light-giving composition is a plug of 
ground clay. A beech-wood handle, having a recess at the lower 
end for a plug, is then inserted into the bottom of the case till it bears 
against the ground clay plug and is secured to the case by shellac.

In the recess at the lower end of the handle fits a beech-wood plug, 
which is covered at its top end with igniting composition.

Paint and M arking.
The whole of the light is painted drab.
The numeral and date of manufacture are stencilled in wThite on 

the body ; the contractor’s initials or recognised trade mark, numeral 
and date of manufacture are stamped on the handle. Two labels, 
oue showing the nature of light and time of burning, and the other 
giving directions for lighting, are pasted on the light.

To ignite the light, tear off the paper disc and cap, pull out the 
plug and draw its primed end across the exposed surface of the igniting 
composition, holding the light so that it points away from the body. 
On no account is the igniting composition to be struck with the prim ed  
end o f  the plug.

The long light burns about 5 minutes.
Packing.

One in a tin cylinder, No. 34 ; 24 cylinders in Box, fireworks, 
small, {See page 573.)

LAght, Short., G.S.
The short light, Mark II, is similar in construction to the Mark I I I  

long light, except that it is much shorter and only burns from 14 to 
2 minutes.

Supplied one in a tin cylinder.
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The above coloured lights are similar to the Light, Long, G.S., 
already described ; they are painted externally according to their 
colour.

The red and blue lights burn 2 minutes, the green a minute and
a half. _ _

P acking.—Coloured lights are issued 1 in a tin cylinder, No. 39 ; 
the “ tear-off band closing the cylinder is painted the same colour 
as the light the cylinder contains.

Lights, Long, Blue, Green and Bed, M ark I I I .

Light, Illum inating Wrecks,

Light, Illum inating Wrecks, M ark I V .— The present pattern of 
this light is 2’65 inches diameter and about 30 inches long. It is 
made up of 10 rings of sheet iron, each about 3'25 inches long. One 
end of each ring is increased in diameter so as to form a cap to fit 
over the other end of the next Ting, to which it is attached by solder. 
At the point where the enlargement begins there is an internal dia
phragm in each ring having a central hole 211 inches diameter, the 
function of which is to prevent the composition burning up the side. 
Each ring is filled with composition. {See page 46.)

A small hole is made in the adjoining faces of the composition to 
ensure the continuous burning of the whole, and the faces are them
selves roughened with the same object.

One end of tbe light is fitted with a hemispherical piece of wood, 
through which passes a loop of iron wire, by which to suspend the 
light from the stand when burning, as shown in Fig. 190 ; the other 
end is primed with mealed powder and covered with a disc of mill
board and a cap of kit plaster.

L ight, I lluminating W recks, Mark V j L 1 .
The Mark V light differs from the Mark IV  in the case consisting 

of a drawn tube of aluminium, which barns away at the same speed 
as the composition and so frees the light better than the iron segments 
of the previous pattern.

Stand, Light, Illum inating Wreck, M ark  I .

Stand, Light, Illum inating Wreck, M ark  /, is a simple tripod, con
sisting of three wooden legs, about 6 feet in length, connected at the 
top by a piece of iron wire, having a small hook attached to it, on 
which the light is suspended ; there are three iron rods which are 
hooked to and connect two of the legs, forming an incline for the light 
to rest on, so as to hang in a sloping direction, not vertically down
wards.

The light, if hung as described, clears itself of dross when burning, 
and is kept further clear by the case separating each joint, as the 
heat of the burning composition successively melts the soldering of 
the rings.
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Fig. 190,
STAND, LIGHT, ILLUMINATING WRECK, MARK I.

Seale ^

P o r t f ir e s .

Portfire, Common, consists of a cylinder about 16 inches long, and 
rather more than £ inch diameter. It  is made of stout brown paper 
pasted, rolled, and, when dry, turned in at one end to form a bottom. 
The case or cylinder is driven with portfire composition.

The top has a small hole bored in the composition, and is primed 
with mealed powder to make it light easily. They burn from 12 to 
15 minutes, and are generally lighted by a slow match.

They may be lit also by any means handy, as a vesuvian, a burning 
stick, In the field, if no other means are handy, put a friction 
tube on the ground, under a brick or stone, leaving the ends out. 
With one hand pull the lanyard to ignite the tube, keeping the stone 
firmly pressed down under the foot, and with the other hold the 
end of the portfire to the end of the tube, so that the flash of the 
latter may ignite it.

Painted flesh colour.
Packing.—In bundles of 12, packed in deal boxes ; the exposed 

ends are secured by a paper cap tied on with twine.
Portfire, Life-saving.—Differs from a common portfire in being 

8 inches long, and in being made so as to ignite by means of a detonat
ing primer, the end being closed by a paper cap, and strengthened by 
a tin band, perforated to take the detonating primer, which enters 
into a small space beneath the paper cap. The composition is primed 
in the usual method with mealed powder, perforated in the centre. 
This portfire is used with a metal handle similar to that for the G.S. 
long light.
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Prim ers, Portfire, Life-saving*—The primer is made on a similar 
plan to the head of the copper friction tube; the pin is roughed and 
coated with the friction tube composition, and the blow driving it 
through the wedge-shaped copper case explodes it. The case is open 
at one end and protected by varnished paper.

Pig. 101.

PRIMER, PORTFIRE, L IF E -S  A V IS G. 

Scale i .

B oxes, F ireworks, L arge, H ark I I  } N f .
and

B oxes, F ireworks, Small, M ark I I  | C f .

These boxes are generally similar to each other, differing only 
in dimensions and internal fittings. They are made of deal, 
having elm cleats and galvanized iron wire handles at each end. 
The sides and ends are dovetailed and the bottom is secured by 
brass screws. The lid is hinged to the box by two metal hinges 
and is secured by two metal bolts which are prepared on top for 
the “ Case, powder, metal lined ” key which is used with these 
boxes.

Internally they are fitted to take the following stores :—

S to r e s ,

' ' '

L a r g e  B o x . S m a ll B o x .

l i g h t s ,  L o n g  . . .  .....................  . . .  . . . 2 4 8
L ig h ts ,  S h o r t  . . .  . . .  . . .  . . .  . . . 2 4 1 6
P o r tf ir e s , C o m m o n  . . .  . . .  . . .  . . . 14 1 0
R o c k e ts , F la s h , a n d  S o u n d , 1 lb . . . .  . . . 2 4 1 2

N o t e ,—In the Box, Fireworks, Small, Mark II, for Land 
Service, f£ Rocket, Signal, 1 ib. Service ” is issued instead of 
the Rocket, Flash and Sound.

Signal, Fog.

Signal, F o g t M ark I  \ L  | consists of two concentric compart
ments of tin each containing gunpowder. The inner one is fitted 
with three, and the outer with four percussion caps as shown in 
Fig. 192.
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A clip of lead is soldered to the top’by which the signal is 
attached to a rail.

Issue :—In a tin cylinder containing 12.
The cylinder No. 66 is of tin with a lid closed by a bayonet joint, 

and it is furnished with tin D’s to take a strap for transport purposes.

P ig . 1 9 2 .

SIG N A L, FOG, ALA ft K I j L | . 

S ca le

— Section at A .A. ■—

Table  No. 45 .— T in  Cylinders with Contents.

N o . ' T o  c o n ta in . 1 M a rk . S e rv ic e

1 5  F u z e s , p e rcu ss io n , D .A .,  w ith, c a p  N o . 1 , o r  2 5
p r im e rs , p e rcu ss io n , N o . 4  . . .  . . .  . . .  . . . I I ■ C

I f 1 F u z e ,  p e rc u s s io n , D .A .,  w ith  c a p  N o . 1 . . .  . . . I L
2 5  F u z e s , p e rcu ss io n , B . L . ,  p la in  N o . 3  . . .  . . . n C
3 5  F u z e s ,  p e rc u s s io n , D .A .,  w ith  p lu g  N o . 3 , o r  £  lb.

M a rk  111  lu tin g  a n d  m in e ra l je lly  m ix e d  . . .  . . . I I C
4 G F u z e s , g r a z e , N o . 4  . . .  . . .  . . .  . . .  .. n C
5 5  F u z e s ,  p e rcu ss io n , P e t t m a n , G .S ., o r  b e e sw a x  fo r

to rp e d o e s , £  lh . . . .  . . .  . . .  . . .  . . . r c
6 8  lo n g  o r  1 2 5  7 -d ra m  e x p lo d e rs  fo r 1 . 0 , 0 .  . . .  . . . I 1
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No.

7

8n
8d
8f
9

IOf
10t
I If

1 1 f

1 1 t
12d
12f

12f

13d
13r

14
15
19
18
1 8 f

10
19f
20 
21 
22
23
2 4
25 
25f 
27

28
29
30
30 f
31

32

33
34
35
36
37
38
39
40

T able  No. 45.— T in  Cylinders with Contents— continued.

To contain. Mark. Service.

6 Fuzes, percussion, NX,, No, 7 ; also 25 primers, 
v cut ... ... ... ... ... ...

25 Detonators, No. 8, Marks IV  and V ... ...
£5 Detonators, No. 8, Mark V II ... ... ...
I Fuze, percussion, small, No. 8, Mark IV  ... ...

| 25 Detonators, electric, No. 9 ... ... ...
; 1 Fuze, percussion, D.A. delay, No. 10 ... ...

25 Tubes, electric, No, 10 ... ... ... ...
1 Fuze, ba*ie, percussion, large, No. 11, Marks I  to !

IV  or No. 15, Mark I  ..........................................|
1 Fuze, base, percussion, large, No. 11, Mark V, !

No. 15, Marks II, or I I I ,  and 16, Mark I  ... ...
25 Tubes, electric, No. 11 ... ... ...
25 Detonators, electric, No. 12 ... ... ...
I Fuze, percussion, base, medium, No. 12, Marks

I  to IV  ....................................................................
! 1 Fuze, percussion, base, medium, No. 12, Marks

] 25 Detonators, electric, No. 13 ... ... ....
1 Fuze, percussion, D.A. impact, No. 13, or 1 fuze,!

percussion, D.A., with cap No. 17 ...
25 Fuzes, electric, No. 14 ... ... ..J

| 25 Fuzes, electric, No. 15 ... ... ... ...
■ 25 Fuzes, electric, No. 16 ... ... ... ...
| 25 Detonators, electric, No, 18 ... ... . .J
j 1 Fuze, percussion, D.A. impact, No. 18 ................!

15 Fuzes, electric, No, 19 ... ... ... ...!
: 1 Fuze, percussion, D.A. impact, No. 19 ... ,..!
! 25 Detonators, electric, No. 20 ... ... ...
j 5,000 Discs, paper, tubes, electric, No. 11 ... ...
| I Fuze, time, F., No, £2 ...........................................
i 25 Portfires, life-saving, or 4 lights long, C.S. ...

25 Tubes, friction, copper, L.S., long ... ...
; 25 Tubes, friction, copper, L.S., short ... ...
j 1 Fuze, time, No. 2 5 ................ ................  ...
: 25 Tubes, friction, copper, solid drawn, or tubes, 

friction, machine, rocket, signal, or 20 tubes, 
copper for tube, friction “ T ” for blank ...

. 25 Tubes, friction, quill, time gun ... ... ..
' 25 Tubes, friction, quill, short ... ... ...
| 10 Washers, leather, plug insulating ... ...

1 Fuze, time, No. 30 ... ... ... ... ...
5 Primers, light, G.S., or 30 primers, portfire, life- 

| saving, or 2 ozs. vermilion paint prepared for use j
■ 8 Fathoms safety fuze, or 25 tubes, friction, quill,

long ... ......................................................... ...
i 1 2-oz, coii, Indiarubbcr, tape ... ...

1 Fight, long, G.R-, except Mark I ...........................
1 Light, coastguard, Mark I I  ... ... ...
1 lb. luting, common, Mark ITT ... ... ...

| S ozs,, 6 thread quickmatch................ ................
I Light, short, G.S. ... ... ... ................

i l Light, red, blue, or green, Mark I I  ... ...
: 5 Fuzes, time, 30 seconds, MX., No. 40 ................

I
I I
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I
I
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Table No. 45.— T in  Cylinders with Contents—continued

N o . T o  c o n ta in . M a r t .  S e rv ice .

41
42
43
44

44f
45

45?
46
47
48

49

49

50
51
52
53
54
56
57 
60r 
6If 
62

62f
63
63f
63f
64f
65
06
67
68
68 f
69
70
71

72
73
75
76
77 
79 
80f

81
81f
82
82f

! 5  F u z e s , t im e , 1 5  seco n d s . . .  . . .  . . .
I 5  F u z e s , t im e , 1 5  seco n d s (w ith, s p e c ia l p rim in g ) , ,

5  F u z e s , t im e , 1 5  s e c o n d s , w ith  d e to n a to r ,  N o . 4 3  . .  
1 0 0  C a rtr id g e s , p is to l, s a f e ty  fu z e , o r  4  c y lin d e rs ,
N o . 6 5  . . .  . . .  . . .  . . .  . . .  . .

j 1 F u z e , p e rc u s s io n , D .A .,  w ith  c a p , N o . 4 4 . . .  ..
6  W a s h e r s , le a th e r , p a ra ffin e d , f o r  m o u th p ie c e ,

c o u n te rm in e  | N  j 5 0 0  lb s ., M a rk  I I  . . .  ..
1 F u z e , p e rc u s s io n , D .A , im p a c t ,  N o . 4 5  . . .  ..
5  D e to n a to r s , to r p e d o , 3 8  g ra in s  . . .  . . .  . .
1 5 0  C a p s , p e rcu ss io n , 3  an d  6 -p r . Q .F .  . . .  ..
8  D e to n a to r s , N o . 8 , M a rk  I I I ,  w ith  2  f t .  of s a f e ty

fu ze  . . .  . . .  . . .  . . .  . . .  . . .  **
6  D e to n a to r s , N o . 8 , M a rk  I V  to  V I ,  w ith  2  f t . o f

s a f e ty  fu ze  . . .  . . .  . . .  . . .  . .
6  D e to n a to r s , N o . 8 , M a rk  V I I  w ith  2 f t . of s a fe ty  

fu ze  . . .  . . .  . . .  . . .  . . .  . . .  . .
9  G u n c o tto n , p rim e rs , r o c k e t , 2  o z s___ . . .  . .
5  G u n c o tto n , p rim e rs  J< F  ”  (o b so le te )  . . .  ..
5  G u n c o tto n , p r im e rs  “  H  ”  (o b so le te ) . . .
1 lb . lu tin g , c o m m o n , M a rk  I  . . .  . . .  ..
1  F u z e ,  t im e  a n d  p e rcu ss io n , N o . 5 4  . . .  ..
1  F u z e ,  r im e  a n d  p e rcu ss io n , N o , 5 6  . . .
1 „  3 ? ,3 33 N o . 5 7  ...................
1 F u z e , t im e  a n d  p e rcu ss io n , N o . 6 0  . . .  . .

I
III
n
i
i
L
i
i
i

i i i

v

V I
I I  
I 
I 
I
I
I I  
IT  
I

8  W a s h e rs , I n d ia r u b b e r , f a b r ic , 3 -ce ll b a t t e r y ,  L e -  
O lan ch e  , , ,  . . .  . . .  . . .  . . .  ,

I  F u z e , r im e  a n d  p e rcu ss io n , N o . 6 2  o r  6 6  . . .  .
5  D e to n a to r s , r o c k e t , s o u n d , N o , 1 . . .  . . .  ,
1  F u z e ,  t im e  a n d  p e rcu ss io n , N o . 6 3  . . .  .
I  F u z e , t im e  a n d  p e rcu ss io n , N o . 5 6 , 6 0 ,  6 3  o r  6 5  .
1  F u z e , t im e  a n d  p e rcu ss io n , N o . 6 4  . . .  .
2 5  C a rtr id g e s , p is to l , s a f e ty  fu z e  . . .  . . .  .
12  F o g  sig n a ls  . . .  . . .  . . .  . . .  . . .  ,
1 0  I g n i te r s , Q .F . ,  o r  Q .F .C . C o rd ite , 1 J  o zs . .
1 0  I g n ite r s , Q .F . ,  o r  Q .F .C , c o r d ite , d ra m s  .
1 F u z e , t im e  a n d  p e rcu ss io n , N o . 6 8  . . .  .
1 0  P r im e r s , e le c t r ic ,  la r g e  . . .  . . .  . . .  .
2 0  P r im e r s , 6  a n d  3 *p r. (b la n k ) ..................................
5  D e to n a to r s , sou n d  r o c k e t , N o . 2 ,  o r  5  d e to n a to r s ,  

to r p e d o , s m a ll  flan g e  . . .  . . .  . . .  .
1 0  P r im e r s , s h ra p n e l sh ell . . .  . . .  . . .  ,
1 G u n c o tto n , p r im e r , 1 6  o z s ., B e rlin  to rp e d o  . 
1 R o c k e t ,  s ig n a l, 1  lb ., s e n d e e  . . .  . . .  .
1 R o c k e t ,  s ig n a l,  ̂ lb ., s e rv ic e  . . .  . . .  .
2 5  T u b e s , e le c t r ic ,  N o . ] 0 a  . . .  . . .  . . .  .
1 0  P r im e r s , field , G .C ., 1 o z ., d r y  . . .  . . .  .
I  F u z e , t im e  a n d  p e rcu ss io n , N o . 8 0  . . .  .

T u b in g , In d ia ru b b e r , f - in c h  . . .  . . .  . . .  .
1 F u z e , t im e  a n d  p e rcu ss io n , N o . 8 1 ,  8 3  o r  8 4  .
T u b in g , I n d ia r u b b e r , £ -in e b  . . .  . . .  . . .  .
1 F u z e ,  r im e  a n d  p e rcu ss io n , N o . 8 2  . . .  .

I j
i !
i :
I ;

I I  : 
I
I
I I  
I I
I I  ' 
I

I I I  :
- r  I

I
r
i
I
i
i
I :

i i i  to  i
V  | 

I& II 
l& II 
I  & I I  
I  & I I

c
c
N
L
C
L
C
L
L
N
L
L

rm
o

sz
'^

F
a

r1 
t-1 

os
^n

^
 

oo
 

r1
1-1

1-1



577

Table N o. 45 .— T in  Cylinders with Contents— continued.

N o.

83
84
85
86
87
88
89

90

91
93

95
96
97
98
99 

101

102
103
104
105
106
107

108
109

110 
111 
112
113
1 1 4
1 1 5
1 1 6  
1 1 7

T o  c o n ta in .

| W ire  c o v e r e d , C  2 0 , 2 0  y a r d s  . . .  . . .  ..
2 4  D is c s , c h a r g e , p r im in g , w a rh e a d , 1 lb . 1 o z . ,. 
2 4  D is c s , to rp e d o  p r im e r , D  . . .  . . .  . . .  . .

| 1 2  W a s h e r s , l e a th e r , p a ra ffin e d  fo r  p lu g s  . . .  . .
1 2  W a s h e rs , c h a r g e , p r im in g  w a rh e a d , 1 lb . 1 oz.

! 5 ,0 0 0  D is c s , p a p e r , fo r  tu b e s , V .S ., e le c tr ic  P  (d r i l l ) , .  
5 ,0 0 0  D is c s , fiiie w h ite  p a p e r , fo r  tu b e s , V .S .,  e le c tr ic

P  (d rill)  .....................  .....................................................
1 0  W a s h e r s , le a th e r , p a ra ffin e d , fo r  m o u th p ie c e , 

c o u n te rm in e , n a v a l ,  5 0 0  lb s ,, M a rk  T H  . . .  ..
W a s h e r s , d e rm a tin e , c a s e s , p o w d e r , c y lin d r ic a l  .. 
6  W a s h e r s , d e r m a tm e , m a n h o le , c o u n te rm in e , n a v a l ,

' 5 0 0  ib s . . . .  . . .  . . .  . . .  . . .  . .
1  C a r tr id g e , im p u lse  to r p e d o , 4 J  o zs. o r  4  ozs. . .
1 C a r tr id g e , im p u lse  to r p e d o , 1\, 6 ,  o r  o zs. . .
1  lb . m in e ra l je l ly  . . .  . . .  . . .  . . .  ..
1 R o c k e t ,  s ig n a l, 1 lb ., b lu e , g re e n , o r  re d  . . .  ..
1 R o c k e t ,  s ig n a l, £  lb ., b lu e , g re e n , o r  re d  . . .  . .
1 2  D is c s , I n d ia r u b b e r , G .C . d r y , c h a r g e ,  p r im in g ,  

m in e , 2 | Ib s. . . .  . . .  . . .  . . .  . . .  . . .
' 6  W a s h e rs , d e r m a tin e , m in e s , sp h e ric a l  . . .  . . .

1 0  p r im e rs , p e rcu ss io n , Q .F . ,  N o . 1 . . .  . . .  . . .
5  W a s h e r s , d e rm a tin e , fo r  p is to l, m in e s , s p h e r i c a l , , , 
2 0  P r im e r s , p e rcu ss io n , Q .F . ,  N o . 2 ,  M a rk  I  . . .

i 1 0  P r im e r s , p e rc u s s io n , Q .F . ,  N o . 2 ,  M a rk  I I  . . .
I 5  W a s h e r s , d e r m a tin e , m o o rin g  r a p e , sp h e ric a l ,
] m in e s  . . .  . . .  . . .  . . .  . . .  . . .  . . .
I 2 0  P r im e r s , p e rcu ss io n , Q .F . ,  N o . 3  . . .  . . .  . . .
| 1 R o c k e t ,  l ig h t  a n d  s o u n d , o r  1 r o c k e t , flash  an d  
l so u n d  . . .  . . .  . . .  . . .  . . .  . . .  ....

1 R o c k e t ,  so u n d , £  ib ., M a rk  I I  . . .  . . .  . . .
1 R o c k e t ,  so u n d , 4 lb ., M a rk  I I I  . . .  .....................
1 C a r tr id g e , im p u lse , to rp e d o , 9  ozs. o r  1 0  o zs . . . .
2 0  P r im e r s , p e rcu ss io n , N o , 2 , M a rk  I I I  . . .  . . .
1 0  P r im e r s , p e rc u s s io n , N o . 2 ,  M a rk  I V  . . .  . . .
1 0  T r a c e r s ,  sh e ll, n ig h t , in te rn a l  ...................................
1 0  T r a c e r s ,  sh ell, n ig h t , e x te r n a l  .................................... .
I  R o c k e t ,  flash  a n d  so u n d  . . .  . . .  . . .  «■«

M ark . S c r v ic

I L
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I N
I N
I N
I C
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I N
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I N
I N
I N
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I _ C

I N
I L

I L
I I C

I I I C
I N
I  , C
I o
I C '
I c -

1  1
N '

2 O(B  1 1 1 2 5 )





I N D E X

A .

A c e to n e  . . .  . . .  ......................................................  . . .
A d a p te rs , Q .T1., c a r tr id g e s  . . .  . . .  . . .  . . .

„  f o r  b ases of sh e ll . . .  . . .  . . .  . . .
„  fu z e  h o le , 2 -in ch  . . .  . . .  . . .  . . .
, ,  fu z e -h o le , 2 -in ch  d rill  . . .  . . .  . . .keys 111
,, M a rk  I ,  f o r  tu b e  f r ic t io n  “  T  ”  fo r  b la n k  

A d ju s te d  c h a r g e s . . .  . . .  . . .  . . .  . . .  . . .
A d z e , C o o p e r’s m a g a z in e  . . .  . . .  . . .  . . .
A llo y s  .........................................................................................................
A lu m in iu m  ........................................................................................
A m m u n itio n , a im in g  rifle . . .  . . .  . . .  . . .

, ,  a im in g  tu b e  . . .  . . .  . . .  . . .
, ,  s m a ll  a rm  . . .  . . .  . . .  . . .

A n n e a lin g  .....................  ......................................................
A n tim o n y , su lp h id e  o f  . . .  . . .  . . .  . . .  . . .
A p p a r a tu s , c u t t i n g  c o r d ite  . . .  . . .  . . .
A r m o u r  p ie rc in g  sh ell . . .  . . .  . . .  . . .  . . .
A rs e n ic , su lp h id e  of . . .  . . .  . . .  . . .  . . .
A u g m e n tin g  b a n d s  . . .  . . .  . . .  . . .  . . .

„  r in g s  .......................................................................
, f s tr ip s  .......................................................................

Page.
4 0

4 4 5
1 6 9
2 5 9
2 5 9
3 8 5
3 6 8

6 3
4 9 7

4 7
4 0  

5 2 7  
5 3 8  
5 3 1

5 1
4 1  
66

1 6 3
41

1 5 7
1 5 6
1 5 5

B.
B a g s , b u r s te r ,  d o w las ...................................... .

„  „  la s t in g  d o t h  . . .  . . .  ,
„  b low in g  c h a r g e  . . .  . . .  . . .  .
„  e x p l o d e r ...................................................................
, ,  p o w d e r  b a rre ls  . . .  . . .  . . .  .
,,  „  1 0  a n d  1 5 -lb ...........................................
„  p rim e r , 7  d ra m s  . . .  ..................................
, ,  , ,  8  d ra m s  . . .  . . .  . . .  .,

B a l l i s t i t e ..................... . . .  ...................................
B a n d s , a u g m e n tin g  . . .  . . .  . . .  ..

„  d riv in g , p ro je c tile  . . .  . . .
,,  sh ell w ith  . . .  . . .  . . .  . .
„  t ra v e llin g , c a s e , p o w d e r, re c ta n g u la r ,  

B a r iu m  n i t r a t e  . . .  . . .  . . .  . . .  . .
B a rre ls , c a r tr id g e  . . .  . . .  . . .  ..

„  p o w d e r .....................................................................
, s p e c ia l, t r a n s p o r t in g  c o r d ite  . . .  ..

B a r s ,  lif tin g  . . .  , , ,  . . .  . . .  .,
B a r y t a ,  n i t r a t e  of . . .  . . .  . . .  . .
B a t i s t e  . . .  . . .  . . .  . . .  . . .  ..
B e a r e r s , c a r tr id g e , c y lin d e r  . . .
B a c k e ts  . . .  . . .  . . .  . . .  . . .  ..
B ic k fo rd  fu ze  (see  s a f e ty  fu z e ) . . .  ..
B la s t in g  g e la tin e  . . .  . . .  . . .  .,

{11123)

U " M a rk

. . .  2 5 1

. . .  2 5 1
2 3 4  & 2 5 1

2 0 5
... 8
. . .  7 & 9
. . .  2 5 2
. . .  2 0 3
. . .  3 5
. . .  15 7
. . .  1 4 9
. . .  1 4 4
. . .  1 2 3
. . .  4 0
. . .  5 4 3
... 8
. . .  3 3
. . .  4 1 7
. . .  4 0
. . .  4 8
. . .  4 1 9
. . .  7 4
. . .  3 7
. . .  3 6

2 o 2
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Blending ... ... ...
Blind shell ................ ...
Blocks Nos. 1 to 4 ... ...
Bolts eye lifting projectiles, small 
Boxes, ammunition, Q.F., 1-pr.

3-pt.*7

>9 3-pr. (Viekcr’s}
„ 6-pr. ...
„ 6-pr. (“ Swiftsure ” and “ Triumph 
„ 2 -95-inch ... .
,, 13-pr. ... .
„ 18-pr. ... .
,, 3-in.oh ... .
,, 4 -5-inch howitzer 
,, for blank cases . 

small arm ... .
,, markings on

cartridge, B X .
Si JJ Q.F., 12-pr., of 4  cwt. ... ... i . . 1 - - ... 490

y> *r „ of 8 cwt. ... ... 4 + * * 4 4 ...  490
?t 77 tt ,, of 12 cwt. .. .  ... . . „ 4 * * ...  490
77 3-7 „ of 18 cwt. .. .  ... , , . .. .  490
i 7 7 » 14-pr. .............................. .. .  490
?? 7 7 ft 15-pr. ... ... ... * 4 . .. .  490
ft tt ft 4-inch ... ... ... ... ... 491
!1 )> Jf 4 -7-inch, Marks 1-1V guns ... 492
) t n *7 ' „  Mark V gun ... ... 492
y> j j 7 7 ,, Naval outfit ... ... 492
5> 55 ti 6-inch, (L .) ... ... ... < . 4 ... 492

„ Naval cordite .. 
„ „ aiming tube, “ C.F.” ... ..
5 5 5 5 7 7 " "  ’  ■ ■ - ■ ■

„ „ cases, 3-pr. . . .  . . .  . . .  ,.
„ , 7 7 , 6-pr...................................................
„ „ ,, 13 and. 18-pr. ... ..
„ exploders, lyddite shell ... ... ..
„ fireworks, large and small ... . .. ..
„ guncotton, dry . . .  . . .  . . .  . . .  ..
,, ,, wet . . .  ... ... . .. ..
,, man transport, ammunition, Q .F., 2 -95-inch 
„ pack transport, ammunition, Q .F., 2 -95-inch 

Brace, magazine, Mark II, with bit ... ...
Brass ,,, ,, ,  .. .  ... ... ...
Bridges, resistance of ... ... . .. ...
Bronzes, ... .. .  ... .. .  . .. ...
Brushes fuze bole .. .  .. .  . .. ...

„ primer hole .. .  ,, ,  , ,, ...
Burning of fuzes, causes affecting ... ...
Burring ,,, ... ,,, ... ... ...

t v

4=*i

4*6
t r

4-8-8
4*8

493
>13
542
133

492 
546 
546
493
493
494 
202 
573

18
22

487
487
499

47 
616

48  
499 
499  
469

51

C.

Calomel ... .. .  ...
Cambric ... ... ... ... ...
Canneluring ...  .. .  .. .  ...
Caps, h. ... ... * + + ...
Caps for shell ... ,,, ... ...
Carbon ... ...
Carbonate of coppi r ... ... ...

„ strordia ... ... ...
Cardboard, &e. ... ... ... ...

41
48 
51

27 2
142
41
41
41
49



Cartridges, aiming rifle, I-inch, electric . . .
»? ,, ,, ,, ,, blank
„ ,, ,, „ percussion ...
i> t> v ,, blank
,, Tf ,, ,, for instruction
T, ,. ,, ,, packing and issue
„  „ „ refilling of . . .

„ tube, C.F. ,,, ................
ii  i ,  t j  C i .F .  . . .  . . .  . . .
,, alterations in design of . . .
„  ,, blank . . .  . . .  . . .  . ..
,, composite . . .  . . .  . ..
,, ,, cl r ill . . .  . . .  . . .  . ..
,, ,, howitzers ... ... ...
„ ,, materials used for . . .  . ..
,, „ ,, requisite properties of
,, ,, marking on ... ... ...
„ ,, packing of L.S. ... ...

N S>> M f t  ■ * * *
,i ,, paper sbot . . .  . . .  . ..
„ ,, 2 -75-inch to  5-inch . . .  . ..
,3 ,3 6 -inch . . .  . .. . . .  . ..
„ „ 7 ‘5-inch and ahove . . .  . ..
,, Cordite for R.M.L>. guns . . .  . ..
„  impulse, torpedo . . .  . . .  . ..
,3 ,, „ Table ... ...
,, Q .F., advantages and disadvantages of

,, blank ... ... ... . ..
,, „ fixed ammunition . . .  . ..
,1 „ life of cases . . .  . . .  ...
,1 „ marking on ... . .. ...
„ „ packing and storage ...

„ powder, for paper shot ...
,, ,, separate ammunition ...
,1 ,, table of fixed ammunition ...
,, 33 ,, separate ammunition
33 3, 1 -pr, .. .  ... ... ...
3, 1, 3-pr. . . .  ... . . .  . ..
„ ,1 „  (Vickers’ ) ... . .. -
33 33 O-pr, ... ... ... . ..
„ „ ,, (“ Swiftsure ” and “ Triump
„ ■ „ 2 '95-inch  . . .  ... ...
33 33 12-pr., 4 cw t. ... ...
31 ,, 33 S cw t..». ... ...
3. ,, , , 1 2  e >v t . ... ... ...
,3 33 , , 1 8  c^vt. . .. ...
33 33 13-pr. ... ... . . .
33 „ 14-pr. ................................
„ j3 15-pr. ..............................

„ IS-pr. ..............................
„ 3-inch.............................   . ..
„ 4-inch, Mark IV, fixed ...
,, 33 Marks T and III  guns
33 3> Mark IV  gun ...
33 33 Mark V gun . . .  . . .  .
,, 4 7-inch, Marks I  to IV * guns .
33 33 Mark V gun ... .
,, 4  ■ 5-inch howitzer ... . . .  .
,, 0-inch ... ... . . .  . . .  .
,, 12-pr., of 12 cwt., for paper shot .
,, 4 -7-inch „ „
j, 0 -inch ..

1?
if

” )

Page. 
.. .  527
... 530
... 529
...  530
... 530
... 530
... 530
... 538
... 539
71 & 7.3 

... 107

... 75

... 110 

... 95-99  

... 60

... 60
104-105 

... 115
119-133 

... 108 
.. .  66-69  
... 09-71 
.. .  71-77  
... 100
... 495
... 490
... 393
... 467
... 394
... 393
... 480
... 485
... 466
... 440
... 420
... 460
... 394
... 401
... 404
... 39.5
... 401
... 416
... 440
... 447
...  441
...  447
... 407
... 448
... 449
... 407
... 412
... 414
... 451
.. 451
.. 453
.. 45 4
.. 456
.. 453
.. 457
.. 459
.. 459
.. 459»?
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yy

Cartridges, Q.F., blank, 1-pr. ...............
i, ,, ,, 3-pr. - - - - ■'
„ „ ,» (Vickers’ )

” ” „ ^  (“ Swiftsure ” and “ Triumph ” )
,, „ ' » 2-95-inch, ...
„ „ „ 12-pr., of 4 cwt,

of 8 cwt. 
of 12 cwt. 
of IS cwt,

"  „ 13 and 18-pr.
3 3  3 3  3 3  15-pr.
3, 3, 4-inch ... ...
„ ,, „ 4 o-inch howitzer
„ „ .3 4 7-inch ...
, ,  , ,  3,  6 ' i iicTi . . .  * * *

,, „ t> packing of ...
,, ,, ,, table of ...
„ S.A., Ball, -303 .................
„ „ „  „  Short range practice
, 3  3 ,  blank, *303 . . .  . . .  . . .

,3 3, Ball, M.H., carbine, solid case, Mark I
„ 33 „ „ rifle ,, MaTk II
„  , ,  , ,  3 ,  „  3 3  Mark I
„ ,, machine gun, 4 ‘5-inch, cordite
3, 3, si it if tr powder
„ „ „ pistol, W ebley.
,3 3, blank, ,, ,, ■
„ ,, ball, „ Webley-Scott

„ packing of ...
3, „ packages, table of
„ Signal, Very

Cases, cartridge ... ...
,, cordite ... ...
,, „ converted
3, „ drum ...

guncotton, dry, primer cylinders 
,, „ wet, slabs, field
,, Naval Nos. 1 to 5
,, powder, cylindrical ...
,, ,, metal lined ...
3, ,1 33 >> field
,, ,, 3, ,, special
,, ,, 100 lb., prismatic
,, ,, pentagon ..3
„ „ rectangular ...
„ transport, detonators ...
,, ,, explosive ...

Case, chargers, *303-inch cartridges 
,, shot .. .  ... ...

Charcoal .. .  .. .  ... ...
Charges, priming, guncotton, dry 
Chargers, -303-inch cartridge ...
Chisels, metal ... ... ...

„ preparing cannelures ,,.
Chlorate of potash ... ...
Choking ... ... ... ...
Clips, cartridge, Q.F., 3 and 6-prs.

„ ,, „ 13 and 18-prs.
Combustible com position a for laboratory stores 
Composition, beeswax ...

„ exploding ...

P a g e . 
... 467
... 467

467 
... 46ff
... 467
...  470*
...  470
...  471
...  471
...  471
...  470
„. 470
...  472
...  472
...  473
...  473
...  493
...  474
... 531
... 530
... 532
... 542
... 541
... 542
... 541
... 540
... 53G
... 537
... 537
... 543
... 548
... 569
... 115
... 33
... 34
... 34
... 16
... 22
... 23
... 126
... 118
... 119
... 23
... S
... 8
.. .  119
...  524
...  43
... 533
...  226
...  41
...  17
... 533
... 499
... 499
... 41
... 51
... 397
... 4L'h
... 43

3 5
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Composition, priming ...
Coning ... ... ...
Cordite ... . .. ...

,, barrels for ...
,, cases ... ...
„ cylinders ...
„ forms of ... ...
„ nomenclature ...
,, testing of ...

Cotton ... . .. ....
Cover plates ... ...
Covers, cartridge, dowlas 

!i ii papeT
„ „ silk cloth

Crown, metal ... .. .  ... .. .  .. .  ...
Cylinders, ammunition ... .. .  .. .  .. .  ...

„ cartridge .........................................................
„ guncotton, charge, priming, warhead, 6 oz.
ii ,1 ,, ,, 1 lb.

ii sp „ Mine, 2\ lbs.
„ primer, field, 1 oz. ... .
„ ,, rocket, 2 ozs. ... .

tin (see table) ... ... ... ,
No. 6, for exploders, lyddite shell .

1 oz.

P a g e .
35
51
26
34
33
31
31
31
32 
48

210
97

108
97
48
42

115
17
17
17
16
17

574
207

D.

Density of loading .................
Detonators, general remarks on 

handling of... ...
old to be destroyed 
table of ... ...

,, „ bridges of ... ,
,, Electric, No. 9 ................. ,
i, ,, No. 1 2 ...........................
,i i, No. 13 — ... .
,) „ No. 18 drill ... .
pp p. No. 20 „ ... .
„ non-electric, No. 8 ... .
?p ,p No, 15 _ .
,, hand grenade ... ... .
„ packing o f ........................................
„ sound rocket, No. 1 ... .
pp pp pp No. 2 ... ,
,, torpedoes .. .  . .. ... .

Discs, cleaning, fuze hole, large and medium 
„ lead, base plug ...  . .. ... .

Dowlas .......................................... . ,
Drifts, G.S. ......................................................

„ for inserting leather board cups, Q.F., blank
„ 3 and 6-pT. ................................. . . .

Drill, cartridges ... .. .  ... .. .  ...
>p s h e l l  ....................................................................

Drivers, cooper’s ,,, ... . .. .. .  ...
„ grum m et.........................................................

Driving bands ... ... ... ... ...
Drum, cordite, transporting ... .. .  ...
Dynamite ... ... ... .................

.. .  63
511 & 524

... 524

... 518

... 511

... 520

... 517

... 517

... 516

... 518.

... 518:

... 512
... 515
... 521
... *518
... 521
... 521
... 521
... 500
... 260
... 48
... 500
... 500
... 500
... 110
... 246
... 500
... 500
... 149
... 34
... 35
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F.

Ebonite ... ... ... ...
Electric fuze, No. 14 ... ...

„ „ No. 16 .................
„ „ No. 19 ................
„ tubes ... ... ...
,, ,, impulse, torpedo
,, „ torpedo dropping gear

Exploders, lyddite shell ...
Explosives, remarks on ...

P a g e .
49

525
525 -
526 
355 
371 
373 
202

1

F.

Felt ................
Fearnought ...
Flax ... ...
Fog signals ...
Frapping ... ...
Fulminate of mercury 
Funnels, cartridge 

,, shell ...
Fuze hole gauges 

„ instantaneous 
„ keys ...
„ „ for 1,0, Os,
„ safety, (Bickford’s) .

Fuzes, base, percussion, No. 11 ... ...
,, ,, ,, No. 13 ... —
,, ,, ,, No. lo ... ...
„  ,, ,, No* 16 ... ...
„  „ „ Hotchkiss ... ...
„  „ ,, B .L ., 9 -45-inch howitzer
,, ,, ,, tables of ... ...
,, causes of blinds and prematures ...
,, classes of ... ... .. .  ... ...
„ drill ... ... ... ... ...
„ electric, No. 14 ... ... ... ...
„  ,, o. 1  ̂... ... ... ...
,, ,, No. 19 ... ... ... ...
„ influences affecting rate of burning of 
„ marking on ... ... ... ...
,, packing and issue of ... ... ...
„ percussion, D.A., No. 1 ... ...
„ SJ No. 3 ................
,, ,, No. 17 ...

delay, No. 10
1) „ „ impact, No. 13 ■ ■ ■ ■ P ■ ... 277
j y „ „ „ No. 18 * ■ - P • - , ... ... 279
»j „ „ „ Nos. 19 and 19a , . . , . r . . , ... 280

rocket, boxer ... ... ... ■ P r , , . ... 557
time. No. 24 ... ... ... , . . . b , ... 310

,, No. 25 ... .. .  ... , . , * b * * , , , , . ... 309
j) „ No. 30 .............................. ... * * - ... 311
JS ,, table of ... ................. , „ * * - * ... . r t ... 312
f t time and percussion, No. 54 ... * * * , . T ... t r H ... 318
* * „ „ ,, No. 56 ... . . . 4,, ♦ . . ... 317

„  „  „  No. 60 ... * * * ... 31"
*T ,, „ „ No. 62 ... , * * . , . 1'
l r „  3 7 No. 63 ... , , ■ j- - ^

... 48

... 48

... 49

... 573

... 52

... 36
500 

... 500

... 143

... 36
339-348 

... 504

... 37

... 281

... 289
-  288
.. 289

... 298
.. 299
.. 296

... 249

... 266
.. 333
.. 525
.. 52 5
.. 526
.. 269
.. 270
.. 271

271 
.. 273
.. 275
.. 274
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Fuzes,

it 
■5 I

time and percussion, No. 64 ... ...
„  „ „ Nos. 65 and 65a
„ „ ,, No. 66 ................
„ „ „ No. 80 .................
» „ „ No. 81 .................
,, „ ,, No. 82 ... ...
,, ,, , ,  . . .  . . .
,, ,, ,, No. S4 ... ...
„  ,, „ -remarks on ...
,, ,, ,, table of ... ...

table of (L .S .) ... ... ... .,
.. ( N . S . ) .........................................

time and percussion, waterproofing of

Page. 
... 319

313-316  
... 318
... 322
... 326
..."  328
... 332
... 332
... 268 
... 334
... 336
... 338
... 270

G.

Gaacheck plates ... ... ...
Gauges, cartridge, ring ...

chamber, low ... ...
depth, fuza. hole ...
depth of cavity, filled lyddite 
of fuze holes ... ...
screw, primer hole, No. 1 

„ „ „ No. 2

shell

,, shell, ring ... 
, Gelignite ... ... ...

Glass, powdered ... ...
Grenade, hand ... ,.,
Grummets, projectiles ... 
Guncotton ... ...

,, dry primers ... .
„ „ charges, priming .
,, wet, slabs ... ... .
„ packing of ... ... .

Gunmetal ... ... ... .
Gunpowder ... ... ... .

,, packages for ... .
„ table of, for shell filling .

... 210 

... GOO

... .500 

... 501

... 501

... 143

... 500

... 500

... 500
... 37
... 41
... 264
... 260
... 12
...  15
... 17
... 21

16 & 21
... 48
... 4
. . .  8

H.

Hammers, metal ... ... ,,,
Hand grenade ... .. .  ... ...
Heavy and light projectiles, table of ... 
Holders, cartridge, Q.F. ... ...

„  cordite charges, 3 and 6-pr. ...
,, shell, B .L ., with spanner ...
,, ,, „ or Q.F., 6-inch ...
t> ,, Q F ., 12-pr. ... ...
„  „  for laboratories ... ...

Hooks, G.S., wad ...................  ...
Hooping ... ... . .. ...

502 
264 
142
503 
503
502
503 
503
502
503 

52

I.

Igniters, B.L, and B.L.C., cordite, cartridges
„ Q.F. and Q.F.C........................................
,, ,, blank ... ..
» ,, metal ... ..

64
444
471
446
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Igniters, torpedo... ... ... ...
,, „ table of ... ...

Implements, ammunition ... ...
Indenting... ... ... ... ...
Ingredients used in laboratory compositions 
Instructions in use of detonators ...

„ „ V.S. tubes ... .
Iridin platinum ... ... ... ...
Iron ... ... ... ... ...

S8i8

4*7 
.. of
43 I  5*>
.. 524
.. 351
. 48

.. 47

J .

Jean
Ju te

49
49

K.

Key, adapter, 2-inch ... ... ... ... ... ... ... ... 343
„ inserting and removing primer, l-ineh ... ... ... ... 529
,, ease, powder, cylindrical ... ... ... ... ... ... 132

,t „ rectangular .. .  .. .  ... ... . .. ... 125
Keys, Nos. 1 to 4, for 1 .0 .0a . ......................................................... .. .  504
Key, No. 5, fuze, u n iv e r s a l ....................................................................................  339

„ No, 6 , extracting I).A. f u z e s ..................................  .. .  339
„ No, 7, Armstrong fuze ... ... ... ... ... ... .. .  340
„ No. 8 , base fuze and plug ... ... ... ... ... .. .  340
s, No. 9, for 1 .0 .Os. ... ......................................................... ... 504
,, No. 10, ,, No. 17 fuze ... ... ... ... ................. ... 341

No. 11, „ No. 19 fuze ... ... ... ... ... ... ... 341
„ No. 12, „ T.O.Os. ....................................................................................  504
,, No. 13, „ No. 25 fuze ... ... ... ... ... ... ... 342
,, No. 14, setting fuze, T. and I5., No. (13 ... .. .  . .. ... 342
„ No. 15, for 1 .0 .0s . ... ... ... ... .. .  . .. ... 504
,, No. 10, „ No. 64 fuze and 2-inch adapter ... ... 343
„ No. 17, fixing fuzes, T. and P., No. 80 and 83 ... ... .. .  343
„ No. 18, setting fuzes, T. and P ., Nos. 80 and 83 ... ... .. .  344 '
„ No. 19, fixing fuzes, Nos. 17 anti 82 ... ... ... ... .. .  345
„ No. 20, for H.A., time and T, and P. fuzes ...............................  .. .  346
., No. 21, „ base fuze, Hotchkiss ... .. .  ... ... .. .  346

No. 22, „ „ „ 9 -45-inch howitzer .. .  ... ... ... 347
„ No. 23, „ plugs and D.A. fuzes ... .. .  ... ... ... 347
„ No. 24, inserting Q.F., electric primers and adapters ... ... 385
„ No. 25, removing „ „ „ „ ... ... 385
,, No. 26, for primer, Q.F., 4 -5-inch howitzer ... ... ... ... 386
,, No. 27, „  „  ,, 13-pr., 18-pr. and 12-pr., 4 ewt, ... ... 386
„ No. 28, „ „ ,, 13-pr, .............................. ... ... 386
„ No, 29, „ „ ,, 2 -95-inch ............................ . ... 386

No. 30, „ ,, „ 3 and 6-pr. ... ... ... ... ... 386
No. 31, ,, ,, percussion, B .L ., 9 -4 5 -inch howitzer ... ... 386

,, No. 32, „  I.O.Os, ,,, ,,, ... ,,, ... ... ... 505
„ No. 33, ,, night tracers ... ... ... ... ... * ... ... 148
„ No. 34, ,, primer, Q.F., 3-inch ... ... ... ... ... 386
,, No. 35, ,, for 1-pr., nose fuze ... ... ... ... ,,, ... 347
,, No. 30, setting fuze, T. and P., No. 82 fuze ... ... ... ... 347
„ No. 37, for B .L ,, 2 -75-inch ....................................................................... 348
„ plug, G.S, ... ... ... ... ... ... ... -■ 347

Kit composition ... ... ... ... ... ... ... ... ... 2’.*.'
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Lasting cloth ..............................
Leather-board ..............................
Levers, grummet... ... ...
Linen ...........................................
Lights, coastguard ... ...

,» illuminating wrecks
,, long, G.S. .................
„ short, G.S. ... ...
„ long blue, green and rod

Luting ...........................................
L y d d i t e ...........................................

>. shell ..............................
» ^ special paint ior ...

49
49

505
49

569 
571
570
570
571

50 
37

198
199

M.

Machine, cutting cordite ... ...
„ extracting, shell, 3 and 6-pr.
-- „ „ 13 and 18-pr,
» „ „ 2 '95-inch ...
,, indenting, 3 and 6-pr. ...
,, „ 13 and 18-pr. ...
,, rocket, life-saving ... ...
•>t ,, signal ... ... ...

„ war ..............................
Magnesium ... ... ... ...
Mallets, heavy and light ... ...
Mandrels lor re-forming Q.F. cases ...
Manufacturing terms ... ... ...
Markings, distinguishing, on projectiles 

,, on B.L. cartridges .. .  ...
„ on Q.F. „ ................
„ on S.A.A, boxes ... ...
t, special, on lyddite shell ...
,, stamped on projectiles
„ stencilled on projectiles ...

Mealed powder .... . .. ... ...
Mercurous chloride ... ... ...
Metals ... ... ... ... ...
Millboard ... ... ... ... ...
Milling .........................................................
Mines, spherical ... . .. ... ...

G6
506
506
506
506
506
556
560
554

41
506
506
51

236 
104 
480 
542 
200 
239
237 

4
41
47
49
52 
54

N,

Napthalene ...  . .. ... ... ...
Needles, magazine, curved ... .. .  ...

tt „ phosphor bronze, 4 and 9 -inch
.. „ ,, If-inch

Nitre .......................................................................
Nitro- glycerine ... ............................................
Non-combustible compositions for laboratory stores

41
508
508
508
41
10
50
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Paints, lacquers, Ac,, table of 
Papers, cardboard, Ac. ...
Paper, shot ...

„ ,, B .L ., charges for
,, ,, Q.F., charges for

Papier macho ,
Pasteboard .
Percussion fuses .
Picric acid .

,, powder .
Pincers, shrapnel, primer 
Planks, stacking, projectiles 
Plates, cover ... ...

„ gas check ...
Platinum siiver ... ...
Plugs, base, shell, No. 1 

„ No. 2 
,, No. 3 
„ No. 4 
„ No. 5 
„ No, 6 
„ No. 7 
„ No. 8

„ fuze hole, G.S. ...
,, ,, 2-inch, No, 1 ..
if ?, ,, No, 2 ,.
)j ,, special, No. 1 ..
» >> „ No. 2 . . .  ..

,, ,, No. 3 ... ..
** i= „ No. 4 and 4a
,, preserving, fuze hole, Hotchkiss
„ rectifying, Q.F. eases ... ..

Portfires, common 
life-saving 

Potassium nitrate 
Powdered glass ...
Prematures ...
Prickers, cartridge 
Primer keys ...
Primers, electric, large

,, 1-inch, aiming, rifle 
,, filled, 7 drams
>. ,, 8 drams
,, guncotton, dry 
„ percussion, dummy 
j, „ No. 1
> t ,, iNo. 2
? 7 ,, No, 3
it ,, No. 4
>- „ B .L ., 9 ■45-in.ch, howitzer

>> blank, 3 and 6 -pr., and 
,, portfire, life-saving
,, remarks on
„ shrapnel
„ vent piece
„ vent cordite

Priming composition 
Projectiles, A.P., shell

,, blinds and prematures with
,, common lyddite ... ...

95-inch

P age.
.............................. 50
.............................. 49
..............................  229
............................. 108
. • • ,., .,, 459
..............................  49
..............................  49

209-268, 270 & 271-308
..............................  38
..............................  38
... ... ... 508
..............................  508
..............................  210
.............................. 210
..............................  48
... ... 2o7
..............................  257
..............................  258
..............................  258
... ... ... 258
..............................  258
..............................  258
.............................. 268
.............................. 253
..............................  255
..............................  256
..............................  254
..............................  254
..............................  255
..............................  255
..............................  258
..............................  508
..............................  572
..............................  572
..............................  41
..............................  41
..............................  251
................ ... 508
..............................  385
..............................  377
..............................  379
.............................. 160
... '   203
..............................  15
... ... ... 482
.................................  379
.................................. 380
.................................. 382
.................................  383
.................................  383
.................................  384
... ... ... 573
... ... ... 376
................................  252
................................  373
................................  373
..................................... 46
.. ... ... 16-8
............................  24L-
............................  !'—



589

11

Projectiles, common shell ...
„ „ pointed shell ...
„  „ „ „ with cap

diameter of
d r i l l ..................
driving bands 

,, H .E ., shell ...
,, length of ...
„ light and heavy for certain guns 
,, marks, distinguishing, on ...
„ marking, stamped on ... ...
,, ,, stencilled on ... ...
,, packing, transport and storage of
,, practice ... ..
„ radius of heads of ,
„ remarks on ... .
„ shot, case ...
,, ,, paper
„ ,, practice
,, ,, proof ...
,, shrapnel, shell
„ staT shell ...
„ weight of ...

Protection of driving bands 
Protectors, A.P., projectiles

,, large base, percussion fuzes
„ projectile ... ... ...

Pumps, air, testing powder cases ...

P a c e , 
.. 15S
.. 161 
.. i6a
.. 146
.. 246.
.. 149
.. 210 
.. 146
.. 142
.. 236
.. 239

236  
.. 244
.. 233
143-145 
.. 140
.. 226 

229
.. 226 
... 233
... 173
... 193
.. 140

. . .  200 

... 262 

... 294

... 260 

... 115

0*

ick bring ammunition, eases, cleaning of ... |41 . .. 394
J ̂ 9 9 S 4 „ life of ... . , , . .. 393
9 9 T9 11 drill, cartridges for ,  . _ .  *  * .  . . . .. 482
J > 9 9 i t „ shell for ... *  *  * . . . , 249 & 482
9 9 9 9 9 9 dummy ... ■ ■ ■ ♦ *  * . .. 482
9 9 9 9 9 9 marking on ... - -  . , , , . .. 480
9 9 9 9 f ? packing of blank ... + < * _ .  . -i-ii ... 493
9 9 9  9 9 9 „ service *  ,  , , , , . . . . . .  485
99 9 1 9 J remarks on . . . *  * * .  *  * ■ ■ ■ . .. 392
99 9 I 9 9 1-pr. . . .  __ ,  ,  «, . . .  394
9  9 J t 9  9 3-pr. . . .  . . . ,  .  „ , ,  , ■ ■ ■ . .. 401
9 9 I  #• 9 * , ,  (Vickers’ ) . . . -  .  . , , , , . , . .. 404
9 9 1 9 * 9 6-pr, .................. , , , . . . ... 395
» t f t 9 9 „  (“ Swiftsure ” ) ... 401
9 9 9 t 9 9 13-pr............................... . . .  407
9 * > 9 1 9 18-pr. ... . . . *  *  * . . .  407
9 9 9 9 9 9 2 '95-inch ... . . . . . .  416
9 9 9 9 9 9 12-pr., 4 cwt. ... *  ■ i . . .  440
9 9 9 1 9  9 „  8 cwt. . . . . . .  447
9 9 9 * 9 9 „  12 cwt. . . . ,  ,  , . . .  441
9 9 !  * 55 „  18 cwt. ... , ,  . *  * * . . .  447
) > T > 1 + 14-pr. ................ . . . ,  ,  , . . .  448
9 9 9  9 T 9 15-pr. ... . . . .  .  „ ,  „ , ... 449
* * 1 1 »» 3-inch ... ... ■ ■ ■ *  * * . . .  412
99 9 1 * 9 4 -inch, Mark IV, fixed m + « . . . . . . . . .  414
9 9 9  9 1 9 „  Marks I -I I I  guns , , , . . * . . .  451
It 9  9 1 i „  Mark IV gun . . . , , , . . . 451
9 9 9  9 15 „  Mark V gun » , , , „ , . . . . . .  453
1 J 9  9 1 9 4 -5-inch howitzer . . . , , , . . . . . .  453
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Quick firing ammunition, 4 -7-inch

» 3?
77

f t  7 7

6-inch ... 
table of blank 

,, fixed 
„ separate

Quick match

P a g e .
454
457
474
420
460

33

R.

R.L. caps .. .  . .. ...
Rectifier, guncotton, primers ...
Rod orptment ... ... ...
Rimer, rectifying guncotton primers 
Rings, augmenting ...

„ base plug ... ...
„ inserting ieatherboard cup 

Riveting ... ... . .. ...
Rockets, flash and sound ...

life-saving, boxer ...
light ... ... ...
light and sound ...
method of firing ...
packing of (tables) ...
remarks on ... ...
signal ... ... ...
sound ... ... ...
war, 24 lb. ... ...

„ 9 lb...........................
Rods, filling shell, large and small 

,, 17-inch ... ... ...
,, 4-inch ... ... ...

?3

Hi
>3 
3 7 
3 7 
7 7 

7 7 

7 7 

33

272
524
41

524
156

... 52

... 5G6

... 555

... 563

... 565

... 560
562 & 568 

... 552
... 558
... 564
... 552
... 554
... 508
... 508
... 508

Safety fuze ... ... ...
Saltpetre ... ... ... ...
Scrapers, shell ... ... ...
Screws, preserving, eyebolt holes 
Screwdrivers, magazine ... ...

,, primer .. .  ...
,, shrapnel, large ...

Selvagces ..............................
Sets, O.F. ..............................
Shalloon ... ..............................  ...
Shell, armour piercing ...  .................

,, ,, „ filled lyddite ...
„ capped, remarks on ... ...
,, common ... ... ...

,, pointed ...
,, „ with cap

dead weight, Limits of . ..  
double . . .  . . .  ...
drill . . .  . .. ...
H.E.......................................
lyddite . . .  . . .  . ..

,, markings on ...
shrapnel ...
star ... ... ...
stores used with . . .  . ..
with bauds . . .  ...

... 37
.. .  41
... 508

263 
... 509
... 387
... 509
... 263
... 509
... 49
... 168
... 209
... 142
... 15*.
... lol
... 163
... 145

159 k  417 
... 24-
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Shot, armour p ie rc in g .................
„ case ... ... ...
,, flat-headed... ... ...
t, paper ..............................
„ practice ..............................
„ proof ..............................

Silk cloth ... ... ...
Signal, fog ..............................

,, rockets ... ... ...
Slabs, guncotton, wet ... ...
Slings, lifting projectiles, R T ,

,, projectiles, B .L . ...
Slow match ... .. .  ...
Smoke composition ...  ...
Sonite ... ... .. .  ...
Specific volume ... ... ...
S p in n in g................  ... ...
Stabbing ... ... ... ...
Stands, light, illuminating wrecks
Star composition ... ,,,

„ sh ell................  ... ...
Steel .. .  .. .  ... ,,,
Stemming ...  . .. ...
Straps, carrying projectiles, B .L., 
Strawboard ... ... ...
Strips, augmenting ... ...
Sulphide of antimony ... ...
Sulphur .. .  ... ...
Sweating ... .. .  . .. ...

5-in i, ant 5 -4-inch howitzer.

P a g e .
226
226
233
229
226
233

49
573
558
21

263
263

39
39
39
63
52
53 

571
45

192
47
53

203
49

155
41
41
53

T.

Tables. (See list on page vi.)
Terms used in manufacture ... 
Tetryl ... ... ... ...
Tin cylinders ... ... ...
Tonga, Mark III , extracting exploders 
Tonite ... ... ... ...
Tools, opening, Q.F., cartridges 

,, extracting bullets, small arm 
Torpedo, impulse cartridges ...

,, igniters... ... ...
„ tubes, dropping gear
„ „ impulse ...
„ warheads ... ...

Tracers ... ... ... ...
Tri-nitro-toluene ... ... ...
Trotyl ...........................................
Tubes, asbestos, for lyddite shell 

,, drill ... ... ...
,, electric, Nos. 10 and 10a 
,, friction, copper ... . . .
,, ,, quill ..................

” ” “ T "  for blank
„ „ “ T ” push ...
,, general remarks on ...
,, marking, lacquering, &a.
„ packing of ................
„ impulse, torpedo ...
„ torpedo dropping gear ...

Ivddite she

51
35

574
509

39
510 
546 
495 
388 
373 
371

55
146

40 
40

200
373
362
362
366
366
364
368
349
350
351 
371 
373
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Tubes, V.S., different natures of ...
,, „ electric, “ P  ” ...
„ „ „ “ T ” double wired

„ „ wireless, “ P  ,f ...
,, ,, ,i jj large ...:: c> IIi; t> )I 51 ' ''
,, ,3 percussion ... ...

,3 .* ^ r g e .................

Pa.oz,.
349
350 
370 
355 
35 s 
359 
352 
354

V.

Vavasseur driving bands 
Vent sealing tubes .
Vcrey’s lights ... . 
Vulcanised cashmere .

„ fibre ... .
„ paper

149
340
560

49
49
49

W.

Wads, fuze hole, G.S, ... 
.. .. 2-inch ...

Warheads, torpedo 
Waterproofing fuses 
White metal ...

„ lids, Q. F . cases

252
253 

55
270

48
445,

Printed and bound by Antony Rowe Ltd. Last bourne


