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Attention is called to the penalties attaching to any infraction
of ihe Official Secrets Acts.

ADDENDUM No. 1
TO
AMMUNITION POCKET BOOK, 1924.

The following amendments have been approved and are to
be embodied in ‘¢ 0.U. 5267, Ammunition Pocket Book, 1924 ” :—

Page 20. Paragraph— Future supplies of B.L. Cartridges,
ete.” :(—

Line 9. “ Lot number of Cordite,” add *“ and sub-lot numbers
if allocated.”

After line 13, add “ The word ¢ FOIL ’ if applicable.”
Page 21. Delete lines 4 to 12 inclusive.
Pages 21 and 22. Markings on Cases for B.L. Charges.

Delete line 7 to end of paragraph and insert—" The following

markings are stencilled on the cases :—

(@) Number of charges in the case.

(b) Fraction denoting fraction of full charge.

(¢) The designation and mark of the cartridge.

(d) The word ‘* FOIL ** where applicable.

(e} Nature, size and lot number of the cordite, the figures
of the lot number being in as large type as possible.
When sub-lot numbers are allocated, the sub-lot
number will be stencilled after the lot number.

(f) The word ““ FILLED *; monogram of filling station; and
date of filling.

(9) The letters “ EXD *; monogram of examining station;
and date as applicable.

(h) The words—- '

“ For practice only,”
“ For Gunnery Schools only,”
as applicable.
(t) The words ‘‘ REDUCED CHARGES ” on all four sides
of rectangular cases as applicable.

() The marking “ 12 IN.” on the lid of ““ L’ cases containing
12-in. charges.

(k) The words “ REDUCED PRACTICE ” when the case
contains the under-mentioned charges :—

B.L. 4 in. Mk, IX—IX*** 4 lb. 4 oz.,, M.D.11,
Practice. 4
‘B.L. 4 in. Mk. VII, 6 1b. 9 oz., MD. 16, Practice.

z (86)26853 Wt 7658-—D 258 6000 9/26 E& 8 A2
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A raised metal star on the lid indicates charges for Star
shell only.

The letter “ N is stencilled where it is not already cut,
branded cr cast on the case.

Cases which have been inspected by the Inspecting Officers
are stencilled INS instead of EXD.

REP? and REP¥ on the sides of a cylindrical case denotes
that it contains cartridges which have been repaired and put into
a new case. The above abbreviations would be followed by the
initials of the filling station and the date when the case was
refilled. ’

REMADE.—This denotes that the case contains cartridges
which have been broken down and remade using a new cartridge
bag. The above would be followed by the initials of the remaking
station and da

Page 23. Paragra.ph commencing ¢ A new method of sealmg

boxes . . .

Delete par a.gra.ph and three succeeding paragraphs.
Page 35. Line 4 from bottom. Amend to read -—

“ of Q.F. Cartridges, 12 pdr., 13 pdr., 3 in. and above (Fig. 2).”
Page 36. After line 4 add ~—

8. The word “ FOIL ” if applicable.

9. The number of the “ G” letter authorising the design,
if the charge is made up to a sketch design for use in Gunnery
School firings only.

Page 37. At top of page inseri note :—

Note.—2, 3 and 6 Pdr. Cartridges made up at Home Depots
will have these markings placed on the side of the case, using
the silver nitrate method of stencilling.

Pages 39 and 40. Delete Section. ‘“ Markings on the lids of Q.F.
Ammunition Boxes,” paragraphs 1 to 34 inclusive.

Insert :—

“The following marks are stencilled on the boxes : —

All Boxes containing Q.F. Cartridges.
The letter “ N ” (where this is not already cut, cast or branded
on the box).

Boxes containing Q.F. Cartridges, 12 pdr. and above.
(Separate loading.)
(i) Number of cartridges in the box and the words
“ CARTRIDGES, Q.F.”
(ii) Designation and mark of the cartridge.
(iii) The word ““ FOIL ” when applicable.
(iv) Nature, size and lot number of the cordite. When
o - sub-lot numbers are allocatec. the sub-lot number
ity o is-stencilled after the lot number in lettering similar
' to that used for the lot number. ™
(v) The words “ FILLED,” monograin-of filling station
and date of filling. .
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vi) The words. “ EXD,” monogram of examining station

Zwraee and date, as applicable. e g

(vii) The werd “ CASES,” manufacturer’s initials, and the
year of manufacture. If the box contains repaired
cases, the year of manufacture and REPD is sten-
cilled when they are all of the same make and year
of manufacture.

(viii) The words “IGNITERS METAL MARK »?

.

where applicable.

(ix) The words “ CYL CORDITE ” and lot. numbers of
cylinders where applicable.

(x) The word “ ADAPTER ” and mark of adapter where
applicable.

(xi) The words ‘“ PRIMER No. . . .. Mark . . ..” and

. name and maker and filler, with maker and filler’s
lot: number or date where applicable.

(xii) The words “ FOR GUNNERY SCHOOLS” on two
opposite sides of the box, if it contains charges for
use in Gunnery Schools only.

(xiii) The letters “ M.R.”, one on each side of one of the raised
metal stars, if the cases have milled rims.

(xiv) The words “ CHARGES ONLY ” on two opposite

gides of the box, if it contains Q.F. charges of the
B.I:. type.

(xv) The letters or words “ D.E.M.S.”, TRAWLERS,” ete.
on the top and all four sides, if the box contains
cartridges made up with cartridge cases specially
allocated for such services.

“ Boxes containing Q.F. Cariridges above 6 pdr.”
(Fized Ammunition.)

(xvi) The number of cartridges in the box and the words
“ CARTRIDGES Q.F.”

(xvii) The designation and mark of the cartridge.
(xviii) The word ““ FOIL ” when applicable.

(xix) The nature, size and lot number of the cordite. When
sub-lot numbers are allocated the sub-lot number is
stencilled after the lot number in similar lettering.

(xx) The word *“ FILLED,” monogram of filling station and

date of filling.
(xxi) The letters “ EXD,” monogram of examining station
and date as applicable.

{xxii) The word *“ CASES,” manufacturer’s initials and date.
If the box containg repaired cases, the year of manu-
facture and “ REPD ” is stencilled when the cases
are all of the same make and year of manufacture.

¢xxiii) The word “ PRIMERS ” with number and mark,
name of maker and filler, and maker and filler’s
lot number, or date where applicable.

28RA2
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(xxiv) The nature of the projectile with the word “ FUZED ™
r “ PLUGGED ” as applicable.

(xxv) The word ‘“FUZES,” with the nature,” mark, lot
number, name of maker, date of filling and number
of gaine as applicable.

(x3vi) The words “FOR GUNNERY SCHOOLS” on two
opposite sides, if the box contains charges for use
in Gunnery Schools only.

(xxvii) The letters “ M.R.” one on each side of one of the
raised metal stars, if the cases have milled rims.

(xxviii) The symbol T, if the shell is fitted with a night tracer.

(xxix) The symbol ~ if the shell is designed for, but not fitted
with a night tracer.

(xxx) The words “ 16 L B SHELL ”’ when applicable.

(xxxi) The letters or words “ D.E.M.S8.,” “ TRAWLERS,” etc.,
on the top and all four sides, if the box contains
cartridges made up with cartridge cases specially
allocated for such services.

(xxxii) The words “CLIPS, No. .. .. ” when the box
contains ammunition for Q.F., 4 in., Marks V-V*
guns.”

‘ Bozes containing Q.F. Cartridges, 6 Pdr., and below.”

(xxxiii) The number of cartridges in the box and the words
“ CARTRIDGES Q.F.”

(xxxiv) The designation and mark of the cartridges.

(xxxv) The nature, size and lot number of the Cordite. Whén
sub-lot numbers are allocated, the sub-lot number
in lettering similar to that used for the lot number.

(xxxvi) The word “ FILLED,” monogram of filling station
and date of filling.

(xxxvii) The letters “ EXD,” monogram of examining station
and date as applicable. :
(xxxviii) The word “ CASES ” with manufacturer’s initials and
date. The letters “ REPD,” if the box contains
repaired cases, with the manufacturer’s initials and
date, if the cases are all of the same mark and date.

(xxxix) The word ‘“ PRIMERS,” with nature and mark; name
of maker and filler, with maker and filler’s lot number,
or date, or the word “ CAPS Mk’ when applicable.

(x1) The nature of the projectile, with the words “ FUZED ”’
r “ PLUGGED ”’ as applicable.
(xli) The word “ FUZES ” with the nature, mark, lot number,
name of maker and date of filling.
(xlii) The words “ FOR GUNNERY SCHOOLS ONLY ”
on two opposite sides, if the box contains cartridges
o rade up. with cases’ s§e«“~ iy sentenced for ‘such
‘;{* nuse. .- . . :

(xliii) The words “ NOT FOR USE WITH SUB-CALIBRE
GUNS,” if the box contains cartridges made up with
Mark IIT 6 pdr. or Mark IV 3 pdr. practice shot.
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. (xliv) The ietter “ A,” if the box contains 3.and 6 pdr. car-
o _ tridges made up with annealed ghell: * ' "7 7,
““""(zlv) The word “ BELTS NO. .. . .”, if the box contains
belted Gmmunition. -
(xlvi) The words SUB-CALIBRE MARK II GUN " on
both ends of the box, when it contains 2 pdr.
ammunition for Mark II, sub-calibre guns.”

Note.—All boxes which have been inspected by the Inspecting
Officers are stencilled “ INS ” instead of “ EXD.”

Pages 40 and 41. Paragraph headed * The following may be
found on the side of the box,” delete clauses 2, 4 and lines 6 to 10
inclusive on p. 41.

Insert new paragraph. * Boxes containing star shell charges
have raised brass stars (one on metal cases, two on wocd boxes)
on their lids to facilitate recognition at night.”

Page 41. Delete paragraph “ Labels.”
Insert—* Labelling.”
“ Each case or box containing ammunition carries :—

(@) The ccmposite label denoting Government explosives
and classification of explosive. This label is fixed
in any convenient position, but clear of any stencilling
or stamping, and of the junction of the lid and body.

(b) Two station monogram labels affixed with shellac so as
to form a seal. These labels (except for cylindrical
cases provided with sealing tapes) are placed over
the junction of the lid and body, one at each of

. opposite sides of the lid.

Cylindrical cases which are provided with sealing
tapes are to have these labels placed over the ends
of the tapes, junction of lid and locking ring.

(¢) In addition, boxes containing Q.F. ammunition have
two labels showing the contents, one affixed on the
side of the package and one inside the lid.”

Page 41. Delete last 12 lines on page.

Page 42. Delete.
Page 57. Line 13 from bottom. Delete from * In these latter
...... ” to end of page. Substitute new paragraph—

« All L & M cases have a set screw in each end ring which can
be screwed home to prevent the lids falling off during transport
or in stowage. The screw controlling the lid which will be
removed when the contents of the case are required must be
taken out when the case is stowed in the magazine.”

‘Page 58. Delete lines 1-7.

- Page 59. After line 265, add new paragraph :—

Boxes, Design, C. 171, for Cartridges Q.F. 5-2 in.
“ These boxes are used for the stowage in Depot Ships and
the transport of Q.F. Cartridges for the 5-2 in. Q.F. gun. When
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they contain filled cartridges it is important that special care

should be taken in their handling and transport. Boxes are
stencilled accordingly.”

Page 60. “ Sealing of Cordite Cases.” Delete paragraphs (1)
and (2). Substitute—

(1) Two station monogram labels are fixed with shellac so as
to form a seal. These labels (except for cylindrical cases provided
with sealing tapes) are to be placed over the junction of the lid and
body, one at each of opposite sides of the lid. '

(2) Cylindrical cases which are provided with sealing tapes
are to have these labels placed over the ends of the tapes, junction
of the lid and locking ring.

Page 78. At the bottom of the table “ Markings on Projectiles
add new paragraphs :—

“ Owing to the poor keeping qualities of the green paint
used for painting the bodies of A.P.C. shell and generally to
reduce repainting and simplify marking, in future all shell filled ™
H.E. will have the body painted yellow, the red band denoting
filled being reteined as at present. ’

“To distinguish the different fillings of H.E., shell filled
shellite will be marked as follows :—

12 in. and above ... 12 in. of the cap from the point will
be painted green.
Below 12 in. ... Capped shell will have the cap painted
: en.

Uncapped shell will be painted green
for a distance of 6 in. from the
point.

Shell filled T.N.T. will retain the green band round the body.

Shell filled lyddite, practice, shrapnel, target smoke, star
and all powder filled shell will be painted and marked as at present,
but the white bands formerly used in A.P.C. and S.A.P. shell
will be dispensed with.

One white band above the red filled band will be painted
on S.A.P.C. shell to distinguish them from A.P.C.

“ Improved quality” 15 in. A.P.C. shell are marked by a
blue ring 1 in. wide, painted below the driving band.”

Page 90. Fuze Covers. After paragraph 4 add :—

“ Rubber Covers, No. 3, Mk. I, are supplied to replace Kit
Plasters for the temporary protection of Fuzes, T, and T and P.
These covers are suitable for Fuzes Nos. 81, 181, 92, 192, 93, 185,
also for Fuze No. 80/44 when the soldered or brasz->>ver has been
removed. » R v sk

The following method is to be used: when fitting ke covers :— <~ i

(1) Remove any grease from the nose of the shell where it
will come into contact with the cover.
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__ {ii) Pince the cover over the fuze and press it well down into
position. 'The studs on ‘the time ring and body should ™
r=w be under the thickened band. ‘ .
(iii) Winle hiolding the point of the cover firmly down on the
" fuze, turn up the thin edge below the thickened band
and paint the under edge of the cover and the shell
with Pettman’s cement, care being taken that the
cement does not come in contact with the fuze itself.
It is specially important to ensure a good coating of
cement on the portion of the cover in the vicinity of
the teb, and on the corresponding surface of the shell.
(iv) Turn the thin edge down and then run the brush round
the joint between the cover and the shell.
(v) The operation should be carried out under dry conditions.

Covers which have been removed from fuzes are to be pre-
served and returned to store for reissue after renovation.”

Page 130. Paragraph “ Night signal box contains —

Delete 4 green

4 red

4 white

Very’s lights.
Substitute 6 green

6 red

6 white

1” Signal Cartridges.
Paragraph ‘ Sea boats box contains :—”
Delete 10 Very’s lights, 5 green, 5 red.
Substitute 12 1" Signal Cartridges, 6 green, 6 red.

Page 131, Paragraph  Steamboats are at all times . . ,”
Delete ¢ Very’s lights.’¢
Substitute 17 Signal Cartridges.
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AMMUNITION POCKET BOOK.

FOREWORD.

1. Nothing in this book is to be considered as an authority
for disregarding the orders and regulations laid down in the
‘“ Naval Magazine and Explosives Regulations ”” and the ““ Naval
Cordite Regulations.” '

2. These latter publications are the authority for the necessary
care and precautions in the stowage, handling and inspection of
Ammunition of all sorts. ' '

. 3. The regulations for Life Buoys are contained on page 132
of this Handbook (see also K.R. and AL, Art. 641 and 540 (20)).

4. K.R. and AL Article 895 is the authority covering the
reports of accidents in general with Gunnery Material.



CHAPTER 1.

NOTES ON HIGH EXPLOSIVES.

The notes on different explosives are arranged according
to the following plan :—

Introductory remarls.
Service uses,
Manufacture.
Properties.

Stability and storage.
Teats.

(1) Nitroglycerine,

'Introduction.— Nitroglyeerine is obtained by the action of
nitric acid on glyverine.

Service uses,—Nitroglycerine is used in the Service almost
entirely for the manufacture of propellants of the cordite type.
Blasting gelatine is ocoasionally used in the Service and consists
of about 93 per cent. of nitroglycerine, gelatinised with 7 per
cent. nitrocellulnse, in which way the disadvantage of the liquid
condition of the nitroglycerine is overcome. Nitroglycerine
may be used also by absorbing 75 per cent. of it in 25 per cent.
of an infusorial earth (called Kieselguhr), this forming what is
known as dynamnite.

Properties.— Nitroglycerine is an oily colourless liquid, which
is odourless and only slightly soluble in water, but soluble in
organic solvents such as benzine and aleohol. 1t acts as a poison,
and even traces absorbed through the skin produce violent
headache. Workers in explosive factories, however, become
accustomed to it and experience no ill effect.

When heated, nitroglycerine decomposes actively as the
temperature approaches 180° C., (3567 F.}, and ignites at tempera-
tures in this neighbourhood. Nitroglyeerine is liable to freeze
when eooled below 13° O, (56° 7).

When nitroglyeerine is detonated the products are entirely
Easpous,

Nitroglycerine is an extremely powerful explosive, but suffers
from several disadvantages. It is very scnsitive to impact and
friction, its application is difficult on account of its liquid
condition, and it is gradually decomposed or hydrolised by
moisture, especially if alkali is present.

Btability and storage.—Nitroglycerine is never stored as such
for any length of time. Its inherent stability is less than that
of guncotton, but its effect in mixtures is largely dependent on
the ease with which its products of decomposition, which
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accelerate furthey decomposition, can get away. Thig removal
of gaseous products is easy in the case of dynamite, for example.
In a horny explogive like cordite M.D. their escape is more
difficult, ang unless absorbed by stabilisers they would lead to
an unstable condition On warm storage,

Tests.—The Pprincipal Specification tegtg applied to nitre.
glycerine are the Abel Heat Test, and tests for alkalinity anq
moisture,

many plants. Cotton ig the purest natura] form of celluloge,
Guncotton, the most highly nitrateq cellulose used in the
Naval service, containg 19. 9to 13-2 per cent. of hitrogen.

lose containing varying bercentages of nitrogen can be obtained,
their Properties varying with thejp nitrogen content : thus

Service uses.—Nitrocellulose is used in the Service ag gun-
cotton, and ag soluble nitrocelluloge,

Guncotton g chiefly used for incorporation with nitro-
glycerine ang mineral jelly in the manufacture of cordites,
Mark I ang MD. The principal other ugeg for guncotton in the
Service are . ’ , .

Wet.—Sla 8. for torpedoes, mines and demolition work.,
Dry.—Primers for detonating slabs, primers ag 5 filling
for sound rockets; as an ingredient in.the Primiyg compo-

Properties of the nitrecelluloses, (a) Guncotton.~Guncotton
when broperly made and purified is inodoroyg and tasteless, and
neutral to acid or alkaline test papers. It is met with in the
Service in the form of compressed blocks made from Ppulped
guncotton, the fibroug character of the material being visib]e,



3

The use of wet guncotton for torpedoes and mines is, however,

obsolescent. - i L

- In'the dry state guncotton is very sensitive to friction or
-~atiistion, and should be handled with caution. It is alsc liable
vo préduce -electric-sparks in dry weather when subji.uied to
friction. It is readily ignited by a flame and burns into détonation
when ignited. .

Wet guncotton containing about 17 per cent. of water (20
parts per 100 of guncotton) is only slightly sensitive to mechanical
shock, and smoulders slowly, but does not inflame when a light
is applied to it.

Care must be taken that wet guncotton is kept wetted with the
necessary percentage of water, or it may become dry, and
consequently dengerous. For this purpese the tins in which
the slabs are packed are fitted with re-wetting plugs, which can
be removed so that the necessary weighed amount of water can
be added. This quantity ¢an be ascertained by subiracting the
weight, of the tin at the time of examination, from the weight
marked on the fin.

Guncotton i a powerful explosive, but as a high explosive
it has been to a large extent superseded by trotyl and amatol.
Wet guncotton has neither such a store of energy as trotyl and
40/60 amatol, nor is its rate of detonation as high as that of these
explosives, which moreover are more readily filled into torpedoes
and mines.

(#) Soluble nitrocellulose.—Soluble nitrocellulose, so called
because it is soluble in nitroglycerine (in which respect it differs
from guncotton) is a material very similar in appearance to
guncotton. When dry it is similar to guncotton in sensitiveness
and other charasteristices.

Stability and storage of the nitrocelluloses.—Guncotton and
nitrocellulose prepared for making into propellants are not
required to be wtored. Gunectton for wet slabs undergoes a
slow process of hydrolysis with the formation of salts of caleium
and an inersase in the solubility in ether-alechol. This is not
dangerous in the wet condition that is maintained.

The caleium carbonate in the dry guneotton of primers acts
as a stabiliser. Without it, primers have been found entirely
to decompose, while with caleinm carbonate only a slow inter-
action talkes placc,

Tests . —Guneotton iz subjected to the heat test and to a
special stability test,

(3) Picric Acid.
Il}tmﬂuuliun.—-l‘iuric acid, or trinitrophencl, is obtained by
treating phenol (carbolic acid) with nitric acid.

It is not readily decomposed by the action of moisture and
is more stable then such explosives as cordite or nitroglycerine.



Service uses.—Picric acid was first used as a dye, but since
1893 it has been largely used for filling high explosive shel.-
By neutralising picric acid with ammonia, ammonium picrate
is formed and this is an ingredient of picric powder used in
exploders for shell. In the cast condition picric acid is known
in this country as lyddite, in France as melinite, in Japan ae
shimose, and in Germany as granatfullung 88. ‘

Properties.—As produced by the manufacturers, picric acid
is a fine lemon-coloured crystalline powder with a very bitter
taste. When pure it melts at 121-6° C. (250-9° F.) to an amber-
coloured liquid. '

It is soluble in water to the extent of about one per cent.
at 15° C., and seven per cent. at 100° C. It is not hygroscopic.
It dees not appear to be pmsonous although it immediately dyes‘
the skin yellow.

Chemically, it is a fairly strong acid and reacts with metals
and some of their compounds to form salts, the picrates. Some
of these are sensitive to shock, the most sensitive being lead
picrate, which is readily detonated by a light blow, or still more
readily by friction or by contact with a flame.” The detonation
of certain of these picrates in sufficient quantity would reproduce
the effects of a fulminate detonator and cause the detonation of
any picric acid in contact with them.

For this reason great precautions need to be taken to prevent
picric acid from coming into contact with these metals and their
compounds, especially when it is in a molten or moist condition.
Lead picrate is the most dangerous, and paints containing lead
compounds are forbidden to be used on any articles which may
come in contact with picric acid; a limit for lead content is.
also put on all articles such as brass for fuzes, plugs, tools, &e.,
liable to come into contact with the acid. Oil used for cleamng
the shell should be lead-free.

Stability and storage.—Picric acid is chemically a stable
substance, and is capable of withstanding warm storage in' the-
hottest climates without being affected.

Ammonium picrate and picric powder. _
Ammonium picrate is formed by neutralising the picric:
acid wich ammonia. It is an orange-yellow crystalline body,
and is itself an explosive of considerable power, although an
insensitive ome. A finely ground mixture of this with
potassium nitrate in the proportion of 43 to.57 is known as.
picric powder. Picric powder ignites readily and burns with
violence. It is used as an exploder for certain shell filled with
lyddite or shellite when the explosion is brought about by means.
of a flash from gunpowder, and not by a detonating sy'sth
;mvon ing the use of fulminate. The sensmvene{ss,of the mixg::
ig greater than that of plcné acld, Q it'is necessa,ry to k§ep 1t»

&ry R ' . vrg{'& ,,n I IR RS AT i



(4) Trinitrotoluene. e
* " Introduction.—Trinitrotoluene, commonly known as:T.N.T.,
jsalso sometinies ‘called“by its commercial name ““Trotyl” .
" Service uses.—Before the war, trotyl was used as a Service
explosive to a limited extent as a filling for exploder bags, but
experimental methods of filling shell of the larger sizes with
T.N.T. had already been investigated.

Shortly after the war began it was adopted as a filling for
certain high explosive shell and torpedoes, and early in 1915
mixtures of ammonium nitrate with trotyl, known as amatols.
came into use,

Properties.—Trotyl varies in colour from nearly white to a
reddish brown. It meltd to a brown liquid which solidifies to o
crystalline mass at a temperature of 180°F. In the pure state
it has no smell. Crode trotyl sometimes has an irritating smell,
due to the presence of chemical impurities.

T.N.T. does not dissolve appreciably in water, and it is not
hygroscopic,

Trotyl is slightly poisonous, and precautions are taken in
manufacture and filling to protect the operators by preventing
contaet with the skin and breathing in of dust as much as possible,
and by arranging for cleansing of the skin and the use of clean
clothing.

Trotyl is a violent and powerful high explosive, being in
these respects only slightly inferior to picric acid. It has & high
rate of detonation, 6,050 metres per second at a densityof 1-57.
Being deficlent in oxygen for complete combustion, it gives a
black smoke of carbon particles on detonation, and carbon
monoxide gas, which is poisonous. It is less easily inflamed than
plerio acid, although that does not inflame readily, and is con-
sidéribly less sensitive to shock than that explosive.

. Stahilify and Storage —The chemical stability of unmixed

f-l'ﬂj;j‘}ﬂ such as to present no danger of spontaneous ignition

Su;rﬁ"nﬁ‘ warm ¢olimate or condition that may be met with in the
vice,

(5) Amatol.

_ Introduction.—Amatol is an intimate mixture of ammonium
nitrate and trotyl. Its use was proposed in 1915, with the object
of economising trotyl, at the same time taking advantage of the
expess of poxygen possessed by ammonium nitrate to compensate
partially or completely for the deficit of oxygen in trotyl.

il amatols in use are 40/60, 50/50 and 80/20, the first-
named figure or numerator always referring to the percentage of
ammonium nitrate.

Sﬂmnﬁ uses of amatol.—During the war amatol ultimately
beeame ‘the prineipal high explosive used in the land service.
In the naval service it was used to a smaller extent, as, for
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example, for filling mines, howitzer shell, depth charges, &c.; it
is also largely used in the air service for filling bombs.

Properties. —Amatol 40/60 when cast has the grains of
ammonium nitrate coated with trotyl and they are thereby
somewhat protected against moisture. Amatol 80/20 for shell
filling easily takes up moisture from the air. If the constituents
are pure no physical or chemical change goes on in. amatol, but
in supply various grades of both constituents have had to be
accepted containing small quantities of impurities.

The principal objection to the impurities liable to occur in
amatol is that they may cause * exudation.” Although the
amatol is solid at ordinary temperatures some of these impurities
have a far lower melting point and may be liquid at ordinary
storage temperatures. Such liquid impurities may be more
sensitive to blows than amatol, and are also liable to soak into
exploder bags and deaden the exploders thus causing * blinds.”

The design of projectiles, bombs or other weapons which are
to be filled with amatol are complicated by the necessity of
providing precautions against such exudation.

The most common and most troublesome exudation from
amatol is the oily impurities which T.N.T. is liable to carry. If
oily T.N.T. gets into a fuze hole thread, for instance, it might be
a source of danger, and it is particularly liable to soak into and
deaden an exploder. _

The use of any but the highest grades of amatol for naval
purposes is not favourably regarded therefore, and this explosive
is not likely to have an extended use in future for naval
weapons, except under the pressure of necessity and shortage of
other materials such as occurred in the recent war.

Explosive properties of amatol-—Amatol 40/60 gives less
smoke than ftrotyl when it is detonated, and since in 80/20
amatol the combustion is complete, very little smoke is produced.
In consequence, mixtures for producing smoke to indicate the
point of burst are introduced into large shell filled with 80/20
amatol. In rate of detonation and violence, 40/60 is little inferior
to trotyl, but 80/20 is distinctly lower, although the values are
still considerable. The total energy of 80/20 is higher than that
of either, and this, together with its lower rate of detonation,
malkes it pecuharly suitable for land, service shell, since it frag-
ments the shell sufficiently, and, by(xeason of a more prolonged
blow, projects them further; these P opertles in addition, make
it useful for hftmg earth.

Amatol 40/60 is of about the same sensitiveness to impact as
trotyl, amatol 80/20 slightly less sensitive and considerably
more difficult to bring to complete detonation, requiring special
im'tiating systems of violent intermediate explosives.

teiility and storage.—The amatols are stable exploswes e
‘ that ..iey. are not liable ‘to undergo spontaneous” ignition’ io-
‘must not be exposed to’ ‘damp;’ oi1 account of the hygrbsédp‘r'
nature 7. the ammonium nitrate: * s



(6) Composition exploding. .. .
i 4 Introduction.~—Composition exploding is briefly kiiown ‘in ‘the~
nBervice as ‘““C.E." “Tts principal use is as ;. intermédiary:
"' bétween the initiating fulminate detonator and ie Main ¢harge’
of explosive. Owing to its having a higher degree of sensitiveness
than the explosive constituting the main charge, it responds
readily to the impulse of the detonator, while its great power and
violence ensure effective detonation of the charge.

C.E. is used as a filling for the magazines of detonating fuzes
and gaines, and in primers for torpedoes, naval mines, depth
charges, bombs, &e. It it used for the exploders of shells when
these arc liable to be contaminated by infiltration of trotyl
exndation from vhe filling, since it possesses the advantage over
trotyl for this purpose that its detonating properties are not
alfected by the presence of this exudation.

Properties.— (' E. is a erystalline substance of a pale yellow
eolour, and for Service purposes is in the form of fine erystals or
powder. It is not used in the cast condition on account of its
high melting poins. It is practically insoluble in water and is not
hygroscopie. It is liable to produce skin inflammation in some
peaple, but is not poisonous.

(O.E. i= more readily ignited than pieric neid or trotyl, and
more sensitive to shock and responsive to initiation by fulminate.
1t is, however, atill ingensitive enough to permit of its being used
in coluomns of short, length in shells where it is subjected to severe
shock on set back, Owing to its high rate of detonation, high
energy content and eapability of producing very rapidly an
intense pressure, as well as to its readiness of rosponse to detona-
tion, (LI, is very cuitable for the purpose for which it is used,
i.¢., to reinforee the effect of fulminate, which can be permitted
in small guantities cnly on account of its extreme sensitiveness,

Stability and storage.—Purified XK., while less stable than
trotyl or pieric acic, has a sufficiently high degree of stability
to free it from any suspicion of linhility to undergo deterioration
or spontancous decomposition under conditions of Serviee use,
This has been estublished by warm  climatic frinls, and is
confirmed by experience abroad.
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cellulose jg destroyed and converted into g jelly or dough, which
is capable of being workeq into any convenient form, These

ense masses wi] burn COmparatively slowly and regularly from
layer to layer even under the Pressures get up during thejr com-
bustion in the gun,

Pressure Increases the rate of burning, anq high initia] Pressureg
such as woylg strain or hyrst the gun are avoided by the use of g,
suitable size of cord.,

he usual method of gelatinising nitrocelluloge is by meang
of a volatile solvent, acetone being useq for guncotton, ang
ether-alcohol fop the soluble nitrocelluloges, The gelatinisation
is performed in an incorporator, the dough js Pressed into the
desired form, and the solvent is thep dried off apg a large pro-
portion of it recovered, JIp nitrocelluloge Powders soluble nitro-
cellulose g generally used ang ether-alcoho] ig the solvent,

Nitroglycerine = 58 per cent,
uncotton ... 37
i eral jelly e 5 »

This wag originally cajled cordite on accoupt of the cord-like
form into which it wag Pressed.  Since the introdv¢ijon of
cordite M.D. the original cordite hag been generally called cordite

n
x

Thé“m‘izflelf‘?,l‘;jggyé(@ prod; q;tflgf“ Petroley .distillag;&u) was ‘%

Sriginally introduced for the Ppurpose pf,’rédii’@ip‘g, the wear op
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the bore of the gun, but it was found subsequently ¢ ¢ investiga-
tions. on the keeping properties of cordite, that miness! jelly had
the important function of acting as:a stabiliser;” ard ;wolonging
the life of cordite by reacting with “the acids produ «:! by the
decomposition products of the cordite, thus Preventing them
from accelerating decomposition. '

Manufacture.—The manufacture of cordite Mark I is similar
to that of cordite M.D. (see below), except that the proportions
of the ingredients are different, and that Mark I cordite employs
only half as much solvent.

Properties.— -Cordite Mark I is soft and pliable, owing to its
high eontent of nitroglycerine.  For the same reason it produces
4 very high teraperature on explosion, and causes severe erosion
of “L(- |Ir|J'f_‘ of Lhe gun, 7

Cordite M.D.

Fxperience with cordite Mark I showed that, owing to the
excessive crosion of the bore which it produced, shooting was
rendered inaccvrate after a comparatively small number of
rounds had been fired, This was clearly demonstrated during
the South African campaign.. v

Fxperiment led to the adoption of a modified cordite known
as cordite MDD, of the following composition :—

Guncottor <« 65 per cent.
Nitroglyeerine 30 »
Mineral jelly ... 5

2

yring to the smaller amount of heat developed on explosion
the Iife of a gun using M.D. cordite is much longer than with
vordite Mark T,

Cordite M.C.

i Qordité MO, is similae to cordite M. D, except that the mineral

jelly has heen specially treated with a view to increasing its
stabilising value as deseribed above, and so prolonging the life
af e edrdite,

Cordite M.D.T,

; ’l‘hii Is pressed in a tubular form, MD.T. is not used for
Naval Serviee earty idges, but it may be found in some small arm
fmmumnition. '

s

T Blending of cordite lots.

lwotkhe, amount contained in a lot of cordite varies according
it ,_.g._h_:: Hize, e.g., size 45 contains approximately 40,000 lbs..g,
ﬁ’,h__l_l_ﬁ!,l';:,i'-:'re 4} contains only about 5,000 lbs. In the case of
langer gizes the h!n.-u:iin;_: of different batches is effected by placing
one box of eaoh bateh on g table and taking equal quantities from
each box to mix in a hox on a second table. The operation is



CORDITE S.C. (Solventless TUentralite Cordites)

The advantage of these Solventless Propellents is
mzinly that they do not have to be dried.

Cordite S.C.2an ve made and Fired the same Day.

No details are avalilable as to compositione.

It has been adapted for use in the Naval gervice
and will replace iD,and ML, It will be known by the
decimal of an Inch which represents the mean actual
diameter of the cordsees.280=8, L, 15" «£05=28,L.8%,
100=4,7% 5.C.Cordite will bear the initials R N.C.
in front of Iot Number.

Al13d S.C.Cordite will be sufficiently identified Xxx
fop most purposes by quoting tae initials and the
lot Number,The "Size®should be furnished also where
called for in returns,

A.F.0.1826/1928,
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performed by a queue of men each taking a handful from
each box.

Blending is very necessary to compensate for the variations
in the diameter of the cords and thus to give uniform ballistics.

Delivery and selection for proof, examination and test.

The lots are numbered consecutively in order of manufacture.
Each lot is given a number which, prefixed by the distinguishing
letters of the firm, is used to designate the lot.

Each lot is subjected to the following inspection :—

(1) Firing proof ... ... To check correctness of the bal-
listics given by the lot against
the “standard ” for that size
of cordite and to enable the
charges to be “ adjusted.”

(2) Chemical examination. Analysis and heat tests.

(3) Visual inspection ... To see that the cordite is dry,
homogeneous, and free from
visible defects and impurities.

Immediately on receipt of a lot a small saflple is sent to the
chemist for heat test and chemical analysis, and a number of
boxes, sufficient to provide for firing proof, is selected and
despatched unopened to the proof butts at Woolwich.

At the proof butts the contents are made up into cartridges
of the specified weight for firing proof.

(1) Firing Proof.—This consists in firing five rounds of the
lot against two or more rounds of a standard lot in the nature of
gun laid down in the specification for the size of cordite.

Proof shot of the correct weight and banded with the
Service driving band, are used at the proof butts. Service shell
could be used, if the range were suitable, provided that the
same nature of projectile was used throughout the shoot.

Velocities are measured by chronograph.

Pressures are measured by copper cylinders contained in
crusher gauges. They are placed in the chamber in rear of the
charge in B.L. guns and inside the case for Q.F. guns.

The Proof and Experimental Officer calculates the muzzle
velocities of all rounds from these observed velocities.

System of proof.—The ballistics found by firing are corrected
to the ballistics that would be given in an average new gun at
80° F. at its ninth round.

Having obtained the corrected ballistics of a lot, the Proof
and Experimental Officer calculates the charge which: should
give ‘a ry-ecified velocity, usually the mean of the specificatior.
which is called the velocity ‘of adjustment. This charge is callec
the adjusted charge of that lot and is the weight ‘to which the
charges ¢i the lot are made up. _



PICTORIAL REPRESENTATIONS OF CORDI

SHEET 1.

1.

2. | NEWLY MADE CORDITE.

2- SHOWING RANGE IN COLOUR.
5.

EARLY STAGE OF CORROSION OF
CORDITE MD. SIZE 16.

(8578) Wt. 6759/D.205. 12196. 7/21. C.A.P. T710.




PICTORIAL REPRESENTATIONS OF CORDITE.

SHMEET 2.

6. INTERMEDIATE STAGE OF CORROSION
OF CORDITE MD. SIZE 19.

7. ADVANCED STAGE OF CORROSION OF
CORDITE MD. SIZE 16.

8. ADVANCED STAGE OF CORROSION OF
CORDITE MD. SIZE 8.

9. CORDITE CONTAlN.ING AIR BUBBLES.
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Guns for cordite proof are not as a rule used for other purposes,
as it is mos; lesirable that the behaviour of the gun should be
watched throughout its proof life.  If the gun becomes irregular
or worn, or ‘.. the correction for ballistics becomes too big, the
gun is discarued and replaced by a fresh one.

(2) Visual examination.—This is carried out by the Inspection
Department. .

In order to comply with the specification, the cordite must
be externally dry, homogeneous, and free from foreign matter;
the sticks must be straight, be within the limits of length laid
down, and must not show any splits, and the ends must be evenly
cut. .

There should not be an excessive number of sticks containing
air bubbles. Further, the maximum difference in weight between
individual sticks, cut to a length of 10 inches, must not exceed
a certain amount.  To ensure that the cordite complies with
the above conditions, it is subjected to a visual examination.

Finally.

The lot, heving passed the firing proof, chemical examination,
ineluding a second heat test and visual inspection, is then accepted
into the Servise and delivered to the Filling Stations for making
up into eartridges,

Appearance of corroded cordite.
(Sheet 1 and Sheat 2.)

In newly made cordite of different manufacture the colour
varies from lemon yellow to a deep brown; the range in colour
18 shown in Figs, 1 to 4. On account of the wide variations,
the colour cannot be taken as any indication of age, ulthough
during the storage of cordite a slight darkening sometimes
ovours,  This iz, however, no indication of deterioration.

An early singe of corrosion is shown in Fig. 5. Tt is indicated
by a portion of the stick, when viewed by transmitted light,
being more translucent than the unaffected cordite. A nucleus
of foreign matter 1s generally present,

As the condition of corrosion progresses, the nucleus of foreign
matter becomes suwrrounded by an opague region. An outer
region of greater translueency is still visible. ‘This is shown in
Fig, @, ’

Examples of corrosion in a more advanced stage are shown in
Figa. 7 and 8. In these, the opaque region surrounding the
nuelens of foraign matter increases in size and depth of opacity,
the nuclens of foreign matter becoming hidden. The corrosion
gradually progresses from this stage along the length of the stick.

Occlusions of air in cordite have to some extent the appearance
of the condition of advanced corrosion. A stick of cordite
cnnl,aining air bubbles is shown in Fig. 9 The dark portions

v 2104 B
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show the appearance when viewed by transmitted light, and the
light portions when viewed by reflected light. The chief differ-
ence in appearance between air bubbles and an advanced
corrosion is that the air bubble is not surrounded by a region
of greater translucency than the unaffected cordite. -

An air bubble can be definitely distinguished from a corrosion
spot by cutting down into the cordite at an angle with a sharp
clean knife, and applying to the region moistened blue Service
litmus paper under the usual precautions as regards handling.
In the case of a corrosion, the nuclear region reacts strongly
acid, turning the litmus paper locally bright red. . :

N.B.—The coloured representations of cordite are twice
natural size.

Properties of Cordite M.D.—Cordite M.D. is harder than
cordite Mark I, and more brittle, so that it breaks when bent
to an excessive extent. The proportions of the ingredients are
arranged to give a lower temperature of explosion, and conse-
quently less erosion of the gun, than Mark I. It burns somewhat
more slowly than cordite Mark I in the gun, and its total energy
content (as measured by its heat of explosion) is lower, so that
larger charges of cordite M.D. are required than of cordite Mark I,

Ignition and rate of burning.—In its usual form of sticks made
up into a cartridge, cordite is more difficylt to ignite than grain
gunpowder, which is used as an intermediary between the flash
of the primer and the cordite charge. The smaller the diameter
of the sticks the easier it is to ignite, and the quicker it will burn.

Cordite ignited in small quantities in the open burns fiercely.
When burning larger quantities there is danger of explosion if
it is packed close together.

Cordite of small diameter can be brought to explosion when
ignited in a close space or subjected to the action of a fulminate
detonator.

Gases from ignition of Cordite.—When cordite is fired under
high pressure, as in a gun, it is resolved into the gases carbon
dioxide, carbon monoxide, water vapour, nitrogen and hydrogen.
Of these, carbon monoxide is poisonous. .

When it is burned in the open, but without free access to air,
nitrous gases may also be formed, which are poisonous and also
irritating.

Sweating of Cordite.—Sweating of cordite due to exudation
of nitroglycerine may oceur on subsequent warming, after storage
at temperatures below 45° F.

Cordite should not be handled when in a sweated condition
but should be kept at a moderate storage temperature (say 60° F.),
when the nitroglycerine will be re-absorbed.

Felt wads or other absorbent matcrial should not be left in
actual contact with the cordite, as-after a prolonged period.
nitroglycerine from the. cordite may be absorbed by the.wads;
rendering them highly explosive. It is tor this reason that wads
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in Q.F. ammunition have glazed board discs on the side next
the cordite. - - R

Smoke developed by Cordite.—Although guncotton and nitro-
glyeerine are peé -fectly smokeless, the rapid firing of tordite gives
rise to a fog or haze which; when large charges are used, i8
rather troublesome. This haze, which in some cases becomes a
thick yellow smoke, consists of condensed water vapour, smoke
from the powder primer and cartridge bag, together with oxide
of copper from the driving bands.

Backflagh.-—Of the gaseous products yielded by cordite M. D,
on firing, 70 per cent. are inflammable gases, and these mixed
with air in the gun after firing give an explosive mixture, which
sometimes ignitezs when the breach-block is opened and causes
the flame kmcown as backflash. To prevent haclkflash a blast
of air is injected into the bore of large guns.

Stability and storage of Cordite M.D.—During the storage of
¢ordite M.D. and, in general, of nitro-compound explosives
a slow but continuous decomposition is going on. This de-
composition results in the formation of free nitric and nitrous
acids among other produets, and these acids, if not neutralised,
greatly accelerate the rate of decomposition of the explosive. 1t
is 'for the purpose of combining with the acidz produoced in
decompasition, and preventing them from exerting this deleterious
effect, that stabilisers, such as mineral jelly and diphenylamine,
are 4dded to propellants.

" \'Tf the decomposition proceeds far enough sufficient heat
may be generated by the process to ignite the cordite. To guard
againgt ‘this, Miriodical tests are carried out, from the results of
ich the probable safe life of the cordite can be predicted.
righ/sich tests may show that the cordite is unserviceable
w__,_‘E_m!; a wHort eafe life, yet the amount of decomposition
all, and is not usnally sufficient to adlect ballistics.
F‘E‘Iﬂiﬁmpamtm 1aid down for ships’ magazines decomposi-
edingly slow. It is of the greatest importance to keep
higsania ines below the preseribed limit of temperature.
wlwes oD 1 10
0 g "”"IL"' 2 Gunpowider.
+o Titroduction.—Gunpowder, or black powder, is one of the
et l:tf explosives. Service gunpowder is a mixture of 75 parts
1ghii1 of potassium nitrate (saltpetre), 15 of charcoal and
phur.

2 ice uses.—As o propellant, gunpowder has been almost
irely superseded by smokeless powders, but it is still nsed as
it and in the magazines and time rings for some fuzes
igniters of propellant charges. It is also used for
iarges of certain types of projectiles. Varicties of

Y

ey

A
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Properties.—Gunpowder is & mixture whose officiency depends
on the perfection with which its incorporation has been carried
out,

The hardness of the grains, their size and shape and the
condition of the glaze on their surfaces also affect the rate of
explosion of powder. _

The explosive properties of gunpowder depend on its being
4 mixture of bodies none of which are themselves explosive,
all interaction having to take place hetween purticle and particle.
Thus it is slow in its action, its effects not being violent when
compared with high explosives. The porous nature of gun-
powder facilitates ite ensy ignition by a flash, and this is made
use of in many components of nmmunition. It is somgwhat
semsitive, being more sensitive to impuet and friction than
picrie acid. Tools for working with ginpowrder are made of
copper or bronge.

Stability and storage.—Clunpowder when kept dry can be
swored indefinitely in any dry climate, If allowed to get damp
thoe potassium nitrate reacts readily with copper or metals
eontaining it, and may be absorbed from the gunpowder by
paper, unless this iz varnished,

Tests.— Guupowder is examined by analyvsis to ensure that the
ingredients are present in correct proportions.

The density of gunpowder and its content of moisture are
important asg affecting its rote of burning, Its tendency to
tnke up excess of moisture is made the subject of a special test
(hygroscopio test),

In grained gunpowder such ns R.F.G.2 the nniformity of size
of grain is tested by sieving.

By fashing it on glass completeness of incorporation is
determined by the amount of residue loft hehind,

Forms of powder and other Service explosives.

A list of the principal powders, and other explosives, employed
in the Naval Service, and their uses, is given in Table I at the
end of this Book, It is under consideration, however, to do away
with all the different specifications for gunpowder nnd to use one
compogition for all purposes, merely varving the dimensions,
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CHAPTER IIL

MISCELLANEOUS EXPLOSIVES.
Initiating explosives.

Introduction.—The class of initiating explosives or detonants
consists of explosives of a sensitive character, which are readily
brought to detonation by a flash or hy friction or percussion.
Although there are numerous explosives of this type known,
most of them suffer from serious drawhbacks, such as instability
or unreliability. In the Service at present, mercury fulminate
or mixtures containing it are the only explosives of this class
in use.

In ammunition the initiating explosive is always contained
in a metal sheath, forming a detonator, it being mecessary Lo
prevent leakage of the explosive on account of its sensitiveness.

Mercury fulminate.

Service uses.—Mercury fulminate is used in the Service in
fillings for detonators and ignitory caps. In ignitory caps,
fulminate is used in various mixtures, of which examples are
given under the heading of “ Cap Compositions.” 1t is
sometimes compressed into the detonator and sometimes filled
without compression.

Manufacture.—Mercury fulminate is made by dissolving
- mereury in nitric acid. Tt is stored in bullk in the wet condition,
' all- quantities are dried under precautions at a low
yre when required for use.
ties.—— Mercury fulminate consists of small crystals,
bulk the appearance of fine sand. Its colour is usually
“brown unless it has been bleached in the manufacture
‘addition of copper salts, when it is white.
solubility of fulminate in water is very small, and it is
ygroscopic.  In common with other mercury salts, it is
v poisonous. It is dissolved and devomposed by a solution
aflium thiosulphate (“ hypo "), which is the best reagent for

ying it when necessary.

fulminate is characterized by having a considerably
sitiveness to impact and friction than other Service
It is at the same time very violent, and though its
ondtion (about 3,000 metres per second) is not high
sother explosives, a smull initial impulse brings it
6 ef detonation in an extremely small period of time.
explosive decomposition in a substance of
y,,i8 favourable for giving the intense and
ary for bringing to detonation an explosive
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in contact with it. To obtain the full effect of fulminate it is
necessary to have it well confined; a few grains in the loose
condition when ignited may burn without violence.

Stability and storage.—Warm damp storage has a deleterious
effect on fulminate, decomposing it and causing interaction
with its metallic envelope. Precautions such as varnishing are
therefore adopted to prevent moist air entering. But dry warm
storage also renders fulminate incapable of initiating detonation.
Detonators should be stored either housed in their appropriate
fuzes or specially packed in boxes. Great care should be
exercised in handling them, and no attempt should be made to
dissect them. :

Cap compositions.

These mixtures are the primary means for starting off an
explosive reaction which proceeds from a process of burning
as distinct from the dynamic effects of a purely detonative
impulse. ' :

These mixtures are used in various forms of percussion caps
which are either pierced by a needle or struck on an anvil, and
in friction tubes where they are actuated by a notched bar
working over a roughened surface. Nearly all these compositions
consist of potassium chlorate and antimony gulphide, and most
of them contain fulminate of mercury; others contain in addition
gunpowder, sulphur and ground glass.

Characteristic compositions are :—

Modes of ignition.

Composition. ! Pricking by Friction bar

Percussion ¢ needle (1-7 (friction
(S.A. cap). grain
: detonator).  tubesk
!
i
Mercury fulminate - J 8 6
‘Potassium chlorate ! 14 6 12
Antimony sulphide 18 4 12
Gunpowder - —_ 1
Sulphur - : 1

Ground glass. - I 1

Iluminating and signal compositions.

The majority of the compositions designed for illuminating
purposes, such as those used in star-shell, night tre. ers, &c.,
consist essentially of a mixture of magnesium or aluminium
powder with oxidising agents such as barium:’nitrate. = This
‘type of mixture gives a very intense illuimination. Other
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ingredients are sometimes added for the purpose of modlfymg
h coldur of the hght or for ;educmg the sensmlveness of the’

i'“urupumtmus of Hlmﬂar ty pe, intended for mg_n"t]]mnr purposes
and 1ot reguired to give an intense illumination, are made with: 4
mugnesium or aluminium, sufficient light for the purpose heing
pruduued by the combustion of charcoal or organic material
such as shellae,  Various colours are produced by the use of
suitable components in the mixture. These compositions are
uged for ** Very ™ signals.

Properties.—Illuminating compositions differ from explosives
in that they are intended to burn regularly at the surfice in
a slow and controlled manner.

In general, illuminating compositions are more sensitive
than ordinary high explosives, the sensitiveness, especially to
friction, of mixtures containing chlorates being undesirably
high, They are also readily ignited by a spark or flame,
especially when in the loose condibion,

Stability and storage.—Serviee compogitions when perfeetly
dry are extremely stable and suffer practically no deterioration
during storape under ordinary conditions. 1, however, a small
quantity of moisture gains access to the composition, through
ineffective seeling for instance, deterioration may set in, especially
in those compositions containing magnesium or aluminium,
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CHAPTER 1V.

CARTRIDGES FOR B.L. GUNS.

General Remarks.

For safety, convenience and rapidity in loading, the cordite
charge for B.L. guns is placed in a bag and is then called a
* cartridge.” The empty bag is known as the *“ empty cartridge.”

The material of which the cartridge bag is made should
possess the following qualifications :—

(1) It must be strong enough to bear reasonable knocking
about when. filled, and to stand the wear and tear of
travelling.

(2) It should be so close in texture that the explosive,
or dust from it, will not readily work its way through.

(3) It should have good keeping qualities, and not be.
affected by chemical action of the explosive.

(4) Lastly, and this is of great importance, the material
should be entirely consumed in the gun when fired, or at
least should not leave any smouldering fragments or sparks
in the chamber or bore. -

‘ *

Silk cloth fulfils the above conditions more perfectly than
any other material, and is therefore used for nearly all B.L.
cartridges. v

Cream serge is also used for certain cartridges up to 10 lbs.
in weight. " : '

All silk sewing used in making up B.L. cordite cartridges
is first greased with mineral jelly to prevent rotting. Silk braid
and webbing are also used for securing charges. Silk webbing
is stronger than silk braid.

Igniters.—As cordite is somewhat diffcult to ignite, every
B.L. cartridge is fitted with one or more igniters, consisting of
a bag containing R.F.G.2 powder.

The igniter is made of two discs of shalloon dyed red, sewn
together at the edges and divided into parallel compartments
by rows of stitching. This secures an even distribution of the
powder. Igniters used with cartridges 5-5-inch and above
have a silk cloth or cream serge disc sewn to the underside to
prevent the cordite from penetrating the shalloon.

Some old pattern igniters with radial stitching may still
be met with, but none of these have been made for some years,
nor will be in future.

A millboard disc, covered with silk cloth and marked with
a red cross, is placed ovér the igniters fitted to « tridges for
7-5-inch guns and“above. It is secured to the cartridge bag by: -
silk sewing in 2 places (4 places for:15-inch) and is > be torn""
off before firing. S



CARTRIDGES.FAILURE TO IGNITE. B.L.CHARGES. A.F.0.32060.

Cn several occasicns recently tubes in B.L. Guns have fired but
failed to ignite the charges.A careful review of all the

available evidence leads to the conclusion that the most probable
cause 18 the presence of water in the vent which is known to result
in such ocourrences.

Trials have shown that vents have fully dried by use of the air
Blassven: oclearer where fitted,provided that the air is drawn

_from properly frained- aix bottles.

Vhere air blast vent clear ers arxe not fitted,trials have shown
that the implement vent clearer is a satisfactory substitute.

It is therefore most important where air blast vent clearers are
fitted that the air bottles should be carefully drained before
firing commences.

¥ith heavy -uns of 13. b calibre and above,the air vlast vent clearer
should be kert on the whole time the wash.out squirts are in useVhen ai
Air biast vent clearers are not fiitted the vent clearing implement
should be inserted as soon as the breech is open and not withdrawn
till the washout squirts have finally shut off.

With lighter guns it will not usually be possible to use a vent
clearer every round without seriously reducing the rate of {ire.

The risk of a missfire due to water in the vent muast therefore re
accepted.Every orportunity of a delay or lull must however be to
use the ventec¥earer supplied.

¥othing.in this order is to te taken as aff cting the full use of
water for washing out the chamber or sponging over the mushiroom
Head asi 1aia down in the drill books,
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Vla,st stage of handling. :
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. The “ tear-off ” disc is removed from the cartudge at, the

+Inslater ‘pattern tear off e discs, the silk cloth is ‘suffiéient;

vlarge to overlap the edge of the charge, as in Pls &1, and then')_f

drawn in with a drawstring of white tape.

‘The igniters of some cartridges are protected from flash by
covering the igniter with a dquble silk cloth cover, which can
be removed before entering the charge in the gun, and the number
of igniters in B.L. charges above 6-inch is also being reduced.
These silk cloth covers will replace the “ tear-off > covers.

Lifting bands and Handling beckets.—All B.L. cartridges
above 6-inch have fairleads of silk or shalloon braid, secured
to opposite sides, and another on the base. Through these a
length of 1l-inch linen tape, bleached cotton ‘webbing or silk
braid is passed and tied on the top, thus formmg the lifting band
or becket for handling the cartridge. It is to be removed under
the same conditions as the “ tear-off ” cover. For B.L. 6-inch
cartridges the tape band is passed through the loops on the
cartridge bag.

All cartridges B.L. 7-5 inch and above are fitted with braid
beckets sewn to the bag at the opposite end of the cartridge or
the igniter,

Full and Fractional Charges.—All charges for 4-inch and
4-7-inch B.L. guns, and star shell charges for B.L. 6-inch and
5-5-inch guns, are made up in one cartndge with an igniter at
each end.

Charges for the heavier guns are made up in fractions for
convenience in handling and transportation. Each fractional
charge is at present fitted with one igniter. The fractions used
are 4, }, 1, and % charges. All charges for B.L. 15-inch and
12-inch guns are supplied in } charges. Charges for B.L.
9-2-inch and 7-5-inch guns are supplied in } and } charges.

Charges for B.L. 6-inch Marks VII, XI, XII and XIV, and
5-5-inch guns are supplied in £ and } charges laced together.
The % charges form practice charges (see below) and two } charges
can be laced together to form a § charge.

Reduced charges for practice, and star shell—For certain
practice firings reduced charges are used to save the wear of
the gun. To differentiate from these, the Service charge is
known as the full charge. Special reduced charges are also
used for firing star shell.

All the guns, 7-5-inch to 15-inch, use charges equivalent to

" three-quarters of the full charge as the practice charge. For

6-inch and 5-5-inch B.L. guns £ charges are used, except in earlier
ships carrying 6-inch charges made up in halves. .
B.L. 4-7-inch and 4-inch guns are supplied with special reduced

charges for practice or for use with star shell. -

XACO
S Z/zo

Spemal reduced charges are also provided for use in 6-inch

. guns, -



CHARGES FOR HAND-WORKED B, L,.GUNS,

Designe of Charge with an Igniter at one end only have
recently been intproduced for certain handworked R.L.
guns, for which the charge is a single cartridge.flhe
number of such designs may be inocreased.
These Charges can readily be loaded with the Igniter to
the rear,even in the Dark beocause they are bottle shaped
the diameter of the Igniter end being approximately
double that of of the front end.
The Cuns already affected are:=

B.L,6.in.Mark XX11.8ervice Charge.
4 B.L.6.in.all Marks.Star Shell Charge.{Newest Designs)
1B.L.4.7 . Mark,1.Practice Gharge.

B, L,4,7.4ark.]1.5%ar Shell Charge.{newest designs)
B,1,4.in Mark 1X.Star Bhell Charge{newest designs).
en Charges of t is type are placed in Clarksons Cases
hey are to be entered with the Igniter down and the
talk up.

LF.0.1426/1928,
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B.L. .CHARGES:=- i
All R.L.Charges of current kanufacture are fitted with ﬂ"V’EJ
lifting bands to aeeirt ib the removal of of the ah.a.:'gas T
the cordite cases.
The overall lifting bands are made of linen tape, Wehhi‘rxg
‘I;i;-a.id and the ends are secured by a bow hiteh. They should
¢  be¢'Gonfused with either the lifting beckets sewn on to.
.Gm gharges or the igniter covers, ;
- They areito be removed when charges are withdpawn fro i
ﬂjaini;-ng to the guns i.s.in the uwagazineg except fu'
sthe' gases at ready use positicns.
thvaﬁ the overall lifting bands should be replacs_d;—;ga
_- "g€s prior to replacing them in their cases when this’:
' -ttea under Articles,c8.21.22.and 42.0f the Naval Naga.
nd E: "';I.ns:l.f Regulatiuns.'l?-dﬁ- :




Plate 1.

Focepage19.

TYPICAL IGNITER FOR B.L. CARTRIDGES.
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Marking and packing of B.L. cartridges. (Plate 2.)

B.L. cartridge bags are marked as follows :—

Numeral of the cartridge. :

Initials or trade mark of maker of empty bag.

Nature of gun.

Weight of charge. 7

Nature of the cordite used.

Size of the cordite used.

Fraction denoting size of charge, eg., }, 3, &e.

REPQ denotes that the cartridge has been repaired,
probably by retying charge, restitching or replacing bag,
or igniter,

Future supplies of B.L. cartridges will be marked as shown
below :—

B.L. Cartridges.
(1) Printed on both sides of bag :—

Mark of cartridge.

Monogram of maker of bag. ‘

Calibre (“ Howitzer ” or “ Bomb Thrower ” where
applicable).

Letter “N.”

Weight of charge.

Lot number of cordite:

Nature and size of cordite.

Fraction denoting fraction of full charge.

Monogram of filling" station.

Date of filling (month and year).

(2) Cartridges fitted with new bags are to have the original
markmgs stencilled on them in addition to the date and place of
remarking, '

Marking for B.L. Gun Carfridges.

TOBEADDED (b'

Date of Fillin,

i {(Month and

-\ FRONT. ' . BACK.

_*_ ., Initials or recog-

» |nised Trade Mar]
of Contractor for
“tmpty Cartridge.

ot No. of Cordite.

Initials of Firm
8Y FIRM OR "f': lling or Monogram
STATION FILLinvG. % ‘ of Filling Station. .



SEDATITMY)) ' 10 2008

PrATE 2,

2194

Face page 20.
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(8) Cartridges for use with Stick Bombs in B.L. guns will
Lie marked with the words ““ Stick Bonib ” and the nature of the
gun, contained in a rectangle.
The cartridges are marked as follows, on the opposite side :—
N. denoting the cartridge is for Naval Service.
The lot number of the cordite used, followed by “ A.C.”
if the charge is adjusted.
Initials or monogram of filling station or the initials or
trade mark of the filling firm.
The date of filling (month and year).
The hot storage mark or sub-lot marking, when
applicable.

Note.—For the meaning of “ Hot Storage Mark ” or sub-lot
marking, see Naval Cordite Regulations,
In future the letters ““ A.C.” will not be shown.

Markings on igniters.
Igniters of standard type (parallel stitching) are marked as
follows ;-—
Contractors’ initials or Government mark.
Calibre of gun.
Letters “ 1.G.” followed by a letter denoting the pattern
of igniter.
Igniters of older design (radiating stitching) are marked with
the following :—
Mark of igniter.
Initials of factory.
Nature of gun.
Weight of charge;
and below
Weight and nature of powder used in igniter.
For cases and methods of packing used for B.L. charges,
~ce Chapter VIIT.

Markings on cases for B.L. charges.

Designating letter and mark of case are stamped on the lid
v top of the case.
(‘ases are painted stone colour, with two red bands denoting
" val—Service—Explosives. )
Rectangular cases are marked on front ends. Cylindrical
- < are marked on both ends and on the sides.
e following markings are found :(—
Number of cartridges in the case.
Nature of the gun.
Weight of charge:
Vlurk of charge.
~ture of cordite.
~uze of cordite.
l.ot number of cordite, followed by “A.C.° if the
cl.arge is adjusted.
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Date of filling of the case and monogram of station.
Nature of charge (s.e., full, reduced, } charge, &c.).
Hot storage mark, where applicable.

N. denoting Naval Service.

A blue diamond painted on the case indicates that the rosin
oil was used as flux when soldering the cases (this being free from
zinc chloride).

A raised metal star on the lid indicating charges for star
shell only.

The following markings may be found stencilled on the sides
of cylindrical cases for B.L. charges :— ‘

REP! & REPH:: Denoting that it contains cartridges
which have been returned from a ship, repaired and put into a
new case because the original one was damaged. The above
abbreviations would be followed by the initials of the filling
station and the date when the case was refilled.

LN.S. ANN!' EXAM® :—Denotes that it contains cartridges
which have been examined by the I.N.O. from store, of which he
takes account annually. The above abbreviations would be
followed by the initials of the station where the examination
took place and the date.

EXD. Indicates that the package has been opened at a
depdt but not submitted for I.N.Q.’s inspection.

REMADE.—This denotes that it contains cartridges which
have been broken down and remade, using a new cartridge bag.

The above would be followed by the initials of the filling
station and the date.

The L. Mark I cylindrical case if used for the 13-5-inch V
“light ” gun, has one hand-grip on the lid painted blue and the
word LIGHT stencilled on one of the red bands.

L. Marks I and III cylindrical case is used for the 13- 5-inch
“ Heavy ® gun and has the word HEAVY stencilled on one of the
red bands. - '

L. & Q cylindrical cases contain a wooden stool or packing

_piece to fill up the space. This is indicated by a symbolH
coloured red. ‘
Labels.

All packages containing Government Explosives have the
following labels attached to them, viz., ¢ Station * label, * Govern- -
ment Explosive ”’ label, and Group and Division ” label (or a
combined “ Group ” and “ Government Explosive  label in lieu
of the last two).

Station Label.—This is a white linen label with two parallel
black stripes betwéer which is placed the Station Monogram;: s
“This labelis.placed on the box, as a seal, covering the joint between:

~the'lid-and body,: or «ver a hasp. . It.is. put_on the box:at. th

‘packing or repacking ste.lon to indicate the station at which ithe- %> virivis

package was sealed. Wohilst the label is intact the contents may
be accepted as correct.
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Typical * Station” Label :—Showing initials of the packing station,
eg., “BC” signifies ‘“ Blackness Castle.” These labels are pasted over
the junction of the lid or bung and body, or over tke hasp in the case of
3 and 6-pdr. cartridge boxes, so that they wil" .he broken if the
‘package is opened. i o o B T

EEIRUREL A

=] ]

A new method of sealing boxes is now fitted where possible.

This is designed to be a better safeguard against tampering
with cases in transit from depéts to ships than the linen label.

The device consists of a spring senl with cup attached. The
tapes or wires that seal the box are Enotted in such a way that
the knot is embedded in the sealing material in the cup. If
tampered with it is impossible to restors the spring seal to its
original condition. The spring seal takes the place of the station
monogram linen label,

The question of efficient sealing of ceses is, however, still
under consideration, and the problem is simplified by the intro-
duection of non-venting lids.

Government Explosive Label.—The Board of Trade limits the
size of packages used for public conveyance of explosives, but such
limit does not apply to Government Ammunition stores.  There-
fore, such stores are to be marked by a label to indicate that they
contain Government explosives.  This label is of white linen with
the words *¢ Government Explosive ** in red within two red circles.

The *“Station " label must always be used ns a seal, f.e.,
placed over the junction of the lid and body.

" Government Explosives ' Label :—Ploced on all packages contain-

ing Government explosives. In future, however, a e muposite Group and
Division and Government Explosives label will bo used.
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Group and Division Label.—This label is to denote the group
and division (according to Appendix IV of the Magazine and
Explosives Regulations) in which the package is to be stored.
It must not be used as a seal, but placed so that it is visible
when the package is stacked.

The label has a red symbol on a white ground for Naval Service
packages. The symbols are a ‘¢ dise,”’ ‘¢ diamond,”’ *¢ triangle,”
and ‘¢ square,” in red, for groups I, II, IIT and IV respeclively.
The division of the group is indicated by a figure in white within
the symbol. The label is of paper.

The grouping of explosives is being altered and they will in
future be divided into fourteen groups without divisions in each
group. ' '

TYPICAL “ GROUP " AND * DIVISION » LABELS
DENOTING~THE CLASSIFICATION OF EXPLOSIVES FOR
STORAGE AND TRANSPORT.

\ The symbol signifies the
\ number of the group, &
‘ the //qure thereon the
number o/ the division
] in the group.
in {ufure however the

ltabels os shown will
bé used

E}> / 3/&\\\

Combined Group and Government Explosive Label.—This
type of label has been used during the war and will be used in
future pending introduction of the new classification referred to
hereafter. It consists of the ¢ Government Explosive ’ label and
the  Group -a:3d Division ” label combined into one label,..now.
made of paper. - In this case the words ‘¢ Government Explosive *>
‘are arranged round the symbol, on which is placed the ‘¢ Broad
Arrow.”  This i~s been used as a seal but in future it isnot to
be so employed.




Foce page 5.

On board H.M.Ships Group VIIIN.M.R.App.3.

Malby& Sonsg,Lith.
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umﬁ _— DIVISION 14 L1957 0 23 HAMRLED WITH CARE
RIDHUIE WY ST I ) i T
CROUVRL _DIVISIOR CROVE 11/ RIVISIBNTY

The following alterations in the “ Government Explosive
label and the * Group and Division * label are being introduced,
and will ultimately take effect on the boxes found afloat. The
new * Grouping " abolishes the * Divisions,” and came into
force in dep6ts and factories 1.1.23.

A “ Station Monogram label  or an Inspection Department
label ” will be pasted over the junction of the lid and body to
form a seal, as at present.

A composite label, denoting Government Explosive and the
Group Classification of the explosive, will take the place of the
labels described above. This composite label will not be used as

a “Seal,” but will be pasted on in any convenient position on
the box.

For general purposes the composite label will be painted in
red on a white ground.

Examples of the new composite labels are given. When the
number appears as a fraction it indicates that the explosive is
classified for general purposes under the group number given in
the numerator and is classified specially for purposes of stowage
on board H.M. Ships under the group in the denominator.

. In the example shown the explosive belongs to group 2,
but is classified in group 8 for storage on board H.M. Ships
(See specimen labels as shown, facing this page.)

Thepe new labels will gradually supersede the “ Government
Explogwe,” “ Group and Division,” also the combined Group
-and Division and Explosive "’ labels at Present in use.’




CHAPTEE V.

GARTRIDGES FOR QF. GUNS.
Section A.

A Q.F. gun, as regards its ammunition, differs from a B.L.
gun in having its charge and the means of ignition of the charge
contained in a brass case, which also acts as an obturator.

().F. guns are divided into two classes, viz. :—

(1) those which fire ¢ Fixed Ammuniiicn,”
(2) those which fire *¢ Separate Ammuniticn.”’

With * Fixed Ammunition ” the projectile is secured in the
mouth of the brass cartridge case, the projectile and charge being
loaded in one operation.

With “ Separate Ammunition,” the projectile is not attached
to the cartridge case, but is packed and loaded separately.

Table 3 shows the type of ammunition fired by the various
natures of Q.F. guns, and also the means of ignition employed.

Q.F. cartridge cases.—All Q.F. cartridge cares are made
of brass, solid drawn, and coned to the front to facilitate loading
and extraction.

A flange is formed at the rear end to prevent the case being
forced too far into the gun chamber, and to facilitate extraction.
The flanges of all Q.F. cases containing the special rednced charges
for use with star shell are milled, as a means of identification at
night.

All Q.F. cases are lacquered internally with transparent
lacquer to prevent deterioration.

(Cases for the following guns are lacqucred hoth internally
and externally :—

13-pdr.
12-pdr. 12, 8 and 4 cwt.
6-pdr.
3-pdr.
2-pdr.
1-pdr.

Three tongues are cut in the mouths of cases used for separate
ammunition as a means of securing the lid (sce under Lids Q.F.
Cartridge).

Fired Q.F. cases.—As soon after firing as pessible the adapters,
percussion primers, &e., are to be removed from Q.F. cases.
The cases should be cleaned with Lot water and soda and slightly
Jubricated with mineral jelly. They should be returned to the
Armament Supply Depét in their proper boxes.
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These cases can be rectified and refilled for use some five
or six times, unless condemned through some defect appearing
during the rectifying’ process ' This latter consists of annealing
‘the case, knocking’ out the, ‘mdents and ’g ‘nera,IIy restoring it
to its original shape. ' “'

“The history of a case can be read from the markings stamp
on its base. (See page 34.)

The removed adapters or primers are to be returned in
separate boxes from the empty Q.F. cases.

e

Crrp, CaRTRIDGE, Q.F., 6-Pr., MarKk III | c{.

Clips, Q.F. carfridge. —~QF ammunition fitted with primers
percussion and percussion caps-are supplied with brass three-
arm spring clips with central boss. The clips fit over the flange
of the cartridge case and the boss protects the cap from being
fired accidentally by a blow during transport and handling.

Cartridge clips are removed before loa.dmg and are not supplied
with ammunition fitted with adapters, since, with this type of
ammunition, the means of 1gn.1t1on i.e., the V.S. tube, is supplied
separately.

Q.F. 2-pdr. rounds supplied in belts are not fitted with clips.
During the war, steel clips were manufactured and issued, but
no more are to be made. :

Lids, Q.F. cartridge.—In Q.F. separate loadmg cartridges,
the mouth of the cartridge case is closed by means of a circular
white metal lid fitted with a flange and with three slots cut in
the rim.

The lid is secured to the mouth of the case by bending over
the tongues of the case into the slots in the lid. The joint between
the flange of the lid and the case is sealed with Pettman cement.

There are two types of cartridge lids :—

(1) For cartridges for use with tracer projectiles.—A
typical lid of this nature is shown in (Plate 3). The lid
consists of a corrugated disc of white metal, perforated in
the centre, and weakened by a number of radial slits. The
outer portion is flanged, so as to form a lip to rest on the

z 22194 [y
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mouth of the cartridge case. Three notches are cut in the
rim to take the tongues of the cartridge case. To the upper
face of the disc is soldered a corrugated ring of white metal
which tends to strengthen the lid.

The central hole is closed by means of a disc of batiste
(waterproofed cambric) and a disc of paper secured to the
under side of the lid by shellac. The ob]ect ‘of the central
hole is to ensure that, when the cartridge is fired, there may
be a free passage from the charge to the tracer.

(2) For cartridges not used with tracer projectiles.—This
type of lid, shown in Plate 3,is concave and consists of two
discs of white metal soldered together, the space between
these discs being filled up with a perforated strawboard
dise. The strawboard disc tends to strengthen the lid and
the perforations are intended to allow the gas pressure free
access to the pressure plate of a base fuze when the cartridge
is fired.

To enable the lid to-break up easily, it is weakened by
means of radial and concentric grooves.

Three notches are cut in the rim of the lid to take the
tongues on the mouth of the cartridge case.

In future all cartridges, except those for use in 12-pdr. 4-cwt.
gun, will be fitted* with lids of type (1).

Wads, felt.—Felt wads are used in Q.F. separate loading
cartridges to fill up the space between the top of the cordite
charge and the underside of the metal lid.

The underside of the wad next to the cordite is covered with
a glazed board disc, sewn to the felt, so that the cordite is not
in direct contact with the felt, which might absorb exudations
from the cordite. Felt wads and glazed board discs supplied with
cartridges for use with tracer projectiles have a central perforation,
1-4-inch 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 and is intended to allow a free passage for
the gases from the fired charge.

Dises, centring, are discs of glazed board, -05-inch thick,
glit in the centre so as to pass over the cordite charge. They are
intended to keep the charge central in the case. Small bundles
of short. lengths of cordite—known as “ fins ”"—fixed at right
angles to the main charge and to each other have been used in
certain 6- and 3-pdr. cartridges for centring purposes.

Distance pieces and paper cylinders.—Distance pieces in the
form of cylinders of millboard are sometimes used to fill up spacs
in a cartridge case containing a reduced charge. Asit is desuable,
however, not to use substances which may cause debris in the
gun after firing, distance pieces have been avoided as far a3
possible in the more recent designs of cartridges.
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Paper cylinders are used with perforated wads in cartridges
for trucer projectiles ‘and - are fitted round external tracers ia
fixed ammunition., TN e TEr T

Cordite charges for Q.F. guns.—The methods of make up of
charges for Q.F. guns vary considerably, being governed by the
weight of charge and the length of the cordite sticks supplied.
Methods, which may be taken as more or less typical, are explained
in detail in sections B. and C. - .

All silk sewing used for tying Q.F. charges is greased with
mineral jelly before use.

All Q.F. charges, 12-pdr. and above, and 3-pdr. Vickers’,
are adjusted. : '

Inspection of lids of Q.F. cartridges. (Separate ammunition).—
If a lid is loose the momentum of the lid and charge may cause
them to travel forward into the chamber when the cartridge
case takes its seating in the gun and is brought to rest. This
may withdraw the charge and igniter from the tube or primer
and cause a failure to ignite the charge (missfire), or a dangerous
“ hang fire ” owing to the flash of the tube or primer causing the
igniter bag to smoulder instead of exploding the powder at once.
Hang fires of as much as 24 minutes have been attributed to that
cause. To guard against this, the lids of all separate loading
Q.F. cartridges are to be inspected before firing, to see that they
are firmly fixed in the mouth of the cartridge case.

Section B. Q.F. fixed ammunition.

As explained previously, a Q.F. fixed ammunition round
has the projectile fixed in the mouth of the cartridge case.

The method of securing the case to the shell for all fixed
ammunition except 13-pdr. is as follows :— :

All fixed ammunition projectiles have a cannelure to the rear
of the driving band. The portion of the projectile to the rear
of the driving band is coated with Pettman cement and is pressed
into the mouth of the cartridge case until the mouth of the case
meets the rear end of the driving band. The case is then indented,
by means of an indenting machine, into the cannelure in the
projectile. :

2-pdr. ammunition is indented all round the case, 6-pdr.,
3-pdr., and 1-pdr. projectiles are secured with 3 indents, 3-inch
20-cwt. and 4-inch Mark IV gun with 4 indents, 4-inch Mark
V and V* guns with 8 indents.

13-pdr. projectiles are not fitted with a cannelure, but have
a groove cut in the rear portion of the driving band. The case
is not, therefore, indented into the projectile, but the lip of the
case is pressed into the groove. Up to the present shellac has
been used instead of Pettman cement for 1-pdr., 3-pdr., and
6-pdr. rounds, but Pettman cement will be used for all fixed
ammunition in future.

c2
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Section C. Q.F. separate loading carfridges.

A Q.F. separate loading cartridge consists of cartridge case,
percussion primer (or adapter and metal igniter) charge, wad or -
wads, with or without paper cylinder, white metal lid and cart-
ridge clip (for primered cartridges). Some cartridges fitted with
primer percussion have, in addition, a small igniter, consisting
of a shalloon bag filled with R.F.G.2 powder, secured to the rear
end of the cordite charge. (For details of cartridge case, lid, wad,
paper cylinder and clip, see Section A.)

Section D. Adapters and percussion primers.

Adapters (Plate 4).—The Marks IV, IV*, V and VI are those.
generally met with. '

The Mark IV is made of aluminium bronze and bored out to
take a tube. The Mark IV* and Mark V have a small pin point.-
plunger at the side, kept up to its work by a small spring shown
in the section, which forms a tube retainer. They are threaded
on the outside and screwed into the base of the cartridge case;
the front end is coned, and closed by a paper disc, which is.
shellaced on and painted over with Pettman cement to prevent.
the ingress of damp into the cartridge. _

The Mark VI is similar except that the front portion is threaded
to take a metal igniter. .

All primers and adapters are to be inserted with luting under-
the flange.

Igniters (Plate 4)—In cartridges fitted with Mark VI
adapters a hexagonal case of thin metal containing R.F.G.2 is
screwed on to the front of the adapter to form an igniter. This
type is referred to as the metal igniter.

In earlier Q.F. cartridges fitted with adapters the igniter-
consisted of R.F.G.2 in a shalloon bag fitted in a cylinder of
cordite. This is held to the body of the charge by shalloon
braid and is so placed as to fit over the adapter.

Percussion primers.—Primers, percussion, No. 1, Mark II, are
used in the cartridges of Q.F. 13-pdr. 4-inch Marks IV, v, v*,
VII, and XII, 12-pdr. 4-cwt. and 3-inch 20-cwt. guns.,

A No. 1. Mark II primer consists of the following components :—

Body, percussion cap, anvil plug, copper ball, screw plug
and brass closing disc.

The body is made of metal and is formed with a flanged head ;

a portion of the body is threaded externally to screw into the
base of the cartridge case. Two key slots are cut in the head.

The interior of the primer is bored out and screwed as necessary
for the reception of the cap, anvil, and screw plug, and the fore
end is cupped to accommodate the powder which forms the
magazine. . , , .

The cap, which is made of copper and fified with cap -
composition, is placed in the recess in the body; after havingbeen T
first coated externally with Pettman cement. ' An annular ring
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of cement i¢ aso formed between the body and the cap to prevent

ingress of darap. : S

wv;i~ The anvil, which is of high class metal, is sérewed in fromr‘the-

~-front; the coprer ball is placed in it, and the metal screw plug
which retains the anvil and ball in place is screwed down on top

of the former.

The anvil has three fire holes perforated in it through which
the flash from the cap passes.

The screw plug also has three fire holes bored in it to allow the
flash from the cap to pass through and ignite the magazine.

The magazine is filled with R.F.G.2 powder, and the brass
closing disc is placed over the top of the magazine and retained
in place by turning over the edge of the primer on to the disc.

This brass closing disc has six radial slits cut in it, so that on
firing the cut portions of the disc open outwards while the disc
itself remains attached to the primer. A paper disc is secured
with Pettman cement to the underside of the brass closing dise.

In order to prevent any powder finding its way through the
fire holes of the screw plug to the interior of the anvil, a paper
capsule is placed over the conical portion of the primer body.

The function of the copper ball is to prevent pressure from
the gases, formed by the explosion of the magazine and charge,
being exerted on to the interior of the cap.

The outside of the brass closing disc and the joint between
the closing disc and the primer are coated with Pettman cement
as a protection against damp.

Primer percussion No. 2, Mark IV, is used with 3-pdr, and
6-pdr. Q.F. ammunition, in such cartridge cases as are designed to
take them, i.e., the latest makes of cartridge cases which are con-
structed with thicker bases.

The primer consists of the following parts :—Body, percussion
cap, anvil, copper ball, perforated brass disc, and magazine. .

The body, which is of metal, has a flange formed at the head
in which two key slots are cut, and the remainder is threaded
externally to screw into the base of the cartridge case. - Internally
the body is recessed for the reception of the cap, and screwed on
two diameters to take the anvil and magazine respectively.

The cap is made of brass and filled with cap composition.
It is inserted into the recess formed for it in the body, after being
coated externally with Pettman cement, and, after insertion, a
fillet of Pettman cement is formed between the body and the cap
as a protection against ingress of damp. '

The anvil, which is of high class metal, is screwed into the
body and the copper ball inserted. - ' '

The magazine consists of a brass cylinder screw threaded
«xternally at the rear end, perforated with eight fire holes, and
filled with a perforated powder pellet wrapped in white fine
paper.

The front end of the magazine is tapered externally and the
rear end screwed internally for the reception of the perforated
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brass disc. A paper disc is secured with shellac to the outside
of the brass disc.

The magazine, complete with dise, paper lining, and filling is
screwed into the front end of the body, and is prevented from
unscrewing by three punch dabs.

The anvil and brass disc are perforated each with three fire holes
to allow the flash from the cap to reach the magazine, and the
copper ball acts as a seal against pressures exerted by the gases
formed from the explosion of the magazine and charge.

In some primers of this Mark, the screw threading of the brass
dise and the internal screw threadihg of the magazine have been
omitted, :

Primer percussion No. 2, Mark I, is used in 6-pdr. and 3-pdr.
cases which were originally fitted with a percussion cap and
subsequently converted to take a Percussion primer.

There is some liability for these primers to blow out, as the
base of the cartridge case, having been originally made to take a
Percussion cap, is not sufficiently strong to ensure the primers
always being held in place.

The body differs from that of the Mark IV primer in that the
flanged portion is screw threaded, the remainder of the external
portion of the body remaining plain.

A gas check is formed on the front end of the body.

A special cype of anvil plug is fitted which is perforated with
two fire holes only, and no ball seal is provided. .

The magazine is similar to that of primer percussion No. 2,
Mark IV, but is smaller in diameter and of greater length, and
contains two perforated powder pellets.

Primer percussion No. 2, Mark V, is similar to primer per-
cussion, No. 2, Mark IIT, except that the fore end of the magazine
is not tapered to a point but cut off square with the magazine
body. The anvil also is of slightly different shape.

Primer percussion No. 2, Mark VI (Plate 32), is similar to
primer No. 2, Mark IV, from which it only differs in respect of
the ‘magazine, which is identical with that of the primer No. 2,
Mark V. :

Primer percussion No. 5, Mark I, is used in 2-pdr. ammuni-
tion, and is similar to, but smaller than, primer percussion No. 1,
Mark II. It is not, however, fitted with a ball seal, and has
therefore no plug above the anvil. '

Some primers percussion No. 5 are fitted with a special form
of steel closing disc, and these are known as primer percussion
No. 58, Mark I. -

. Section E. Keys, &c., for use with Q.F. cartridges.
~ The following keys are supplied for Q.F. guns. |

(1) Cartridge - holder.~This is ‘shown 'in_ the acco'mpany;_élgngf;

sketeh:' Tt is used to, hold the case when the adapter is beir
unscrewed. ’ R
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No. 24 key. This T-handled key,  shown below
nserting adapter

No.  key. This wrench  removing adapters
Sketch below

% 1 D

7E -
Sd

Implement for opening QF. cases. This  used when
wserting crugher gauges or.when breaking down charges
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(5) No. 27 key.—A flat key, as shown below, used for inserting
and removing primers of 13-pdr. ammunition.

DT Es e Z.‘:‘:t:m—_z-qm:r__-.
Tl .ai::'.-:r=; i
h:p—..ﬂ:._‘l":-.n.i mi—\_'ﬂim Lﬂr.'-rc:.‘_r.m B e e o x:ll:.:._:..‘:r:_?

Keys tor removing or inserting primers from other Q.F. ammu-
nition are similar, but of different sizes. '

Section F. Markings and packing of Q.F. Ammunition.

The following markings are stamped on the base of Q.F.

cartridges (Fig. 1) :—

. Nature and mark of gun.

. Mark of empty case. )

. Year of manufacture, and often the month.

- Trade mark (or initials) of maker of the case,

Lot number of batch of cases as manufactured.

- Date of acceptance. (On cases accepted by Army In-
spectors only.) :

following the mark of case, denoting either (i) that the

lid was originally closed by three lips, but that the case

‘has been converted to hold the lid with six lips, or (ii)
that the primer hole has been rebushed or converted
from a cap recess (6 and 3-pdr.). :

8. 4 Denoting that the case is accepted for service.
9. N, denoting Naval Service. '

10. Monogram or initials of the repairing station, followed by a
number indicating the series or batch.

11. @o followed by a punch mark :—, denoting that the
case has been annealed after firing. Any subsequent
annealing is denoted by an additional punch mark.

12. Aletter underneath the @o, indicating the year in which

the case was annealed,

13. @, which is the stamp referred to at (11) impressed

twice, the second time reversed, denoting that the case.
has been “ low temperature *’ annealed. ‘

14. @0 followed by a punch mark :—s, indicating that the
. case has pagsed the Scleroscope tost, an additional punch .
: - ‘mark being added for.each ‘subsequent scleroscoping., .
15.P, followed by a dash or dot, indicating that the case has’ :
been used for a powder charge.
16. C, denoting cordite filled; followed by

S TR N

N
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17. F, for every full charge with which the case has been filled,
and B B P T T o
418.'R, for every reducedcharge -
“X "orR.. denotir iy tl’) t the charge’ as beeri're
not fired ' ST T :
~ 20. 4 under the symbols at (17), (18) or (19), indicating that
the case has passed inspection; after repair, following
the firing or withdrawal of the charge.
21.Q , denoting that the case has been condemned.
22. G, denoting allocation to Gunnery Schools.

23. 1‘@ 1, denoting that the case has been accepted with

reduced life, but without special allocation, the figure
indicating the number of Service rounds permissible.

24. H, denoting that the case has been headed under a
hammer. '

25. @, on 6-pdr. and 3-pdr. cases, denoting that the case

- . I8 fitted with a Mark II (thin) cap. :

26. “ R.C. only,” denoting that the case is restricted for use
with reduced charges. '

27. “ VICKERS,” on all 3-pdr. Vickers cases.

28.'G, on 6-pdr. and 3-pdr. cases, denoting that the case is
restricted to reduced charges.

Note.—(i) Additional markings may be found, such as small
private marks.

(ii) On large numbers of small cases, the stampings will be
found incorrectly placed, owing to increased output and lack of
experienced labour during the war. _

(iii) Of the above list, only a certain number of stampings
appropriate to the particular case, will be found in any one
cartridge. ’

‘‘‘‘‘‘

J7---mTRSIERTATN

) S~ =~3.
The following markings are stencilled in black across the base
of Q.F. cartridges (Fig. 2) = :
1. Lot number of cordite, also sub lot where applicable,
2. Weight of charge (except for 3-pdr. and below).
3. Mark of cartridge. : '
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4. Monogram or initials of the filling station.
5. Date of filling (month and year). o
6. “ REDY,” denoting *“ Reduced Charge,” where applicable.
7. “ BLANK,” where applicable.
In addition, for separate loading ammunition, the same details
are printed in black on a label affixed in the lid recess. .
Cartridges for use with Stick Bombs are marked with a blue
cross on the base of the case.
Cartridges are still in the Service stencilled and labelled by an
older method, as illustrated in Fig. 3.

~RNGIS - ~

/ 218.20z.10DR - 2.
TN

FIG. 3.
STENCILLED MARKS ON THE BASE OF
Q.F. CARTRIDGE CASES.

Hot storage mark (when applicable),

Nature and size of cordite,

Lot number of cordite followed by A.C. if an
adjusted charge, B i

Initial or monogram of filling station, or trade

- mark or initials of the firm filling the case.

Date of filling (month and year).

Mark of cartridge.

Q.F. Ammunition above 3-pdr. :—

(1) For future supplies of Q.F. Separate Loading and Fixed
Ammunition cartridges, the stencilling on the base will be as
shown. (Fig. 4). C _

(2). In addition for separate loading ammunition, details
will be shown on a label affixed in the lid recess.

STENCILLING IN BLACK ON
BASE OF CARTRIDGE CASE.

ST B o

6 1. Lot No. of cordite.

2. Monogram of firm or
station filling,

3. Date of filling cartridge
- 2 (month and year).

4. REDd. (where applicable).
5. Weight of charge.

6. Mark of Cartridge.

FIG 4.
Q.F. AMMUNITION ABOVE 3-PDR. AND BELOW 3-INCH,
STENCILLING IN BLACK ON BASE OF CARTRIDGE CASE
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Q.F. Cartridges 3-pdr. and below ;:—

v (3). The stencilling on the ba.se of cartridges will be similar
Bited. axeept that the Welght of the charge W].u be om1tted (Fig. 5)

l £

"1, Tot No. of cordite.

2. Monogram. of firm or
station filling.

8. Date of filling cartridge
(month and year).

4. Mark of cartridge.

FIG. 5.
Q.F., AMMUNITION 3-PDR. AND BELOW.
STENCILLING IN BLACK ON BASE OF CARTRIDGE CASE.

Markings on adapters.—The following marks are stamped on
the base of an adapter :—

1. Mark of the adapter.

2. N, denoting Naval Service.

. } denoting accepted for Service.
Manufacturer’s initials.

. Date of manufacture (month and year).

. Contractor’s initials or recognised trade mark.
Lot No.

S o

Markings on percussion primers :—
1. Serial number of primer.
2. Mark of primer.
3. N, denoting Naval Service.
4. A denoting accepted for Service.
5. Initial or monogram of filling station, or trade mark
or initials of firm filling the case.
6. Date of filling (month and year).
7. Lot number of primer.
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8. Contractor’

§ initials o
9.D

recognised trade mark,
ate of manufacture (month anqg year).

3

N QG
N N° 1 x 8

: Ly A )
o -6
9 %o /
S —sw 4 +
If a repaireq and re

fitted primer ig used the existing marking
is to be ruleq through,

After repair the following markings are addeq :—_

1. R, after the mark of primer,
N, denoting Nava] Service if not already so markeq,
Contractor’

8 initials op recognised trade mark of firm
Trepairing, A
4. Month ang year of repair,

Lot number,
6. Contractor’s

initials or recognised trade mark or
monogram of statjop refilling,
Month ang year of refilling.

Markings on the lids of Q.F, cartridges :—
The following are stamped on lids of Q.F. cartridges :—

L. Mark of }id.
. N, denoting Nava] Service,

A denoting accepted for Service.
Manufacturer’s initials,
5. Date of man

Nature and

ufacture (day, month ang year).
gun

sometimes mark of

4 INCH Mk Gun
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Contents label for separate Q.F. cartridges oply.—The iollowing
details of {ha charge are printed in red on the gontents label, which
is attached, to the lid recess in the centre, #r on the bevel edge if
there i no 1\r 85 i—

. Nymeral of the filled c: utudgcs
Sizdhof the cordite. /
‘\T:m\c of the charge. /

We I‘Eht.\%f the charge./

I_.-nt number of the clarge.
6. Lot numbekof L]n fnclm eylinder.

g 3 ko

Ii::.fl" C'l:nl'd."* - - PrmTED IN RED,

Lot K.102

/ Fie, I \\
NOTE% future the lid labels will be aﬁan
and ITI. dpposite this page.

Ammunition for Q.k. guns is packed in ammuni;}en boxes (see
Chapter VIII). All boxes (except S.A.A. boxes) have two red
bands painted round them to denote Naval Service. All boxes for
Service ammunition are painted stone colour, except 3-pdr. (see
page 41) and packages containing Target Smoke Ammunition
which are marked green, with a yellow band to denote ‘‘ practice.”

Markings on the lids of Q.F. ammunition boxes.

The following are stencilled on the lid in black :—
1. Number of cartridges in the box, followed by the words

. CarTRIDGES Q.F.

. Nature of the _

. Weight of the cha.rge. And to have the letters “ A.C.”"
. Mark of the charge. when an adjusted charge is

. Nature of the cordite. ] used.

. Size of the cordite.

. Lot number of the cordite.

. PrmvMERrs, followed by numeral and mark, manufacturer’s.
initials and dates, or

10. AparrERS, followed by numeral and mark.

11. IG, MET. or METAL IGNITER, if used, or -

12. CYL. CORD., denoting cordite cylinder igniter, if used.

13. Lot number of the cordite cylinder igniter, if used.

14. FILLED, denoting that the ammunition box is filled.

15. Initials or monogram of the filling station.

©W=ITH OB W



16.
17.
18.
19.

20.

21.
22.
23.
24.
25.

26.

217.
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34.
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Date of filling of the box.

Serial number of the box.

N, denoting Naval Service.

For * Gunnery School only ”—“Not for use Sub-
calibre guns” will be stencilled on the lid where
applicable.

T lids, if designed, to be fired with night fracer.

Information as to the cartridge cases as follows :—

CASES, refers to the cartridge cases.
Manufacturer’s initials.
PDate of manufacture of the cartridge cases.

or @ denotes that the cartridge cases ha.v;a been

repaired and annealed. _ :
REPD. denotes that the cartridge cases have been
" repaired and not annealed.

@ denotes that the eases have passed the scleroscope
test.

Information as to lids of cartridge casés as follows :—

. LIDS, denotes lids with strawboard insertion, or

LIDS MK I, denotes the mark of lid.

@ (}-inch diameter) denotes a circular hole in underside
of lid. .

o denotes dished lids with several holes in straw-
board. On boxes containing star shell ammunition
only.

M. 3¢ R. denotes Q.F. charges for star shell only, the
cartridge cases of which have milled rims.

recognition at night.

(‘ S.P. ) ma,j7 be found on older boxes denoting that

igniters are of sulphurless powder.
Hot storage mark will be found when applicable.

The following may be found on the side of the box :—
_ Contents label. A paper label giving the contents of the

box.

. LACQUERED INTERNALLY. When the cylinders
have been so treated.

. C. Denoting that there is a copper lining to the box.

. FOR REDUCED PRACTICE. When the boxes contain
gpecial charges of the above description.

. Boxes and cases containing cartridges for use with stat’

~op . ghell will have & 3-ipch six-pointed star stencilled

(same colour as other ‘markings) on all four sides and
lid.

Raised brass stars on the lid denote star shell charges
(one on metal cases, two on wood bozxes) to facilitate .

-y



Lapels,

A label giving the packer’s name, and place and date of
Packing, is to be placed inside the package, and a station label,
consisting of a strip of muslin, about 3 inches by 1} inches,
with the initials of the packing station in black, is to be pasted
over the junction of the lid (or bung) and the body of all packages
of cartridges, except in the case of 3 and 6-pdr., when it will be
placed over the hasp of the box. The group and station label
are also to be placed on each package, the latter being pasted
over the junction of the lid and body, so that it must be torn
if the lid is opened.  This does not apply to labels on *“ L >’ Marks
I and IIT and “ N ” Mark I cases, where the station label will be
pasted over the ends of the closing tape, and the explosive label
in any convenient positicn. These labels are to be attached so as
not to obscure any stencilling on the packages.

. Bozes for 3 and 6-pdr. ammunition. _
Ammunition for 3 and 6-pdr. Q.F. guns is packed in special
boxes (see Chapter VIIL.).
Bozxes are coloured as follows :— _
6-pdr. Hotchkiss (except H.E.) ... Stone colour.
3-pdr. Hotchkiss or Vickers (except '

HE.) ... French Grey.
H.E. (Hotchkiss or Vickers) ... ... Yellow.
Practice (Hotchkiss or Vickers) .- Yellow lid.

Drill or Dummy (Hotchkiss or Vickers) Black.

If the projectile is a plugged shell annealed for use as a
practice, SHELLS A is to be found on the lid. .

If the ammunition is suitable for use in sub-calibre guns the
words, SUB-CAL are also found on the lid.

3-pdr. Vickers and 38-pdr. Hotchkiss can be readily differ-
entiated because Vickers hoxes have the hasp on the top, while
Hotchkiss boxes have the hasp on the side.

Boxes containing 6 and 3-pdr. cartridges have the following
information on them : —

(A) Stencilled on the lid.

(i) Hotchkiss cartridges.
(4) Number and designation of cartridges.



In addition,boxes containing Q.F.ammunition
have a label showing the contents affixed on the
outside of the package.All packages of future
manufzcture not protected by battens will be
peovided with a recess for this label.
A.F.O.1712/1928. ‘
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(8) Mark and the word “ Fuzed’ or * Plugged” (as
the case may be).

(c) Weight of charge, « Cordite,” and ‘‘ Lot No.”

(D) Cases’ manufacturer’s initials and date ‘ Primers,”
and manufacturer’s initials and numerals of same, or
 Caps Mark.” If annealed shells are used, letter A
is also stencilled. .

() ““ Fuzes, Hotchkiss Mark — *’ (for Service cartridges
only)..

(F) Monogram of station and date of filling.  Also series
number. ,

(@) “ For Gunnery Schools only ” in the case of 3-pdr.
cartridges made up with cases spetially sentenced
for such uses.

(m) Mark of igniter.

(ii) 3-pdr. Vickers cartridges.

(a) Nurnber and designation of cartridge.

(B) “ Vickers Mark —’ and word ‘“ Fuzed ” or “ Prac-
tice ’ (as the case may be). -

(c) “Full” or “ Reduced charge,” as the case may be, for
boxes containing practice ammunition.

(p) Weight of charge ““ Cordite ” and * Lot No.”

(e) Cases’ manufacturer’s initials and date, ‘‘ Primers”
and manufacturer’s initials and numerals of same, or
“ Caps Mark.” Also A if shells are annealed.

(¥) ““ Fuzes, Hotchkiss Mark — > (For Service cartridges
only). '

(6) Monogram of station and date of filling. Also series
number. ‘

(1) “ For Gunnery Schools” only if made up with cases
specially sentenced for use with reduced charges.

(8) Mark of igniter.

(B) Stencilled on front cleat :—Number of box.

(C) Inside of lid :—A descriptive label containing all information
stencilled on the top of the box.

(D) On outside of box, under front cleat :—Full descriptive label
» as in (C).
For junction of lid and front box :—* Station * label.
On back of box :—* Group and Division ” label.
On side of box :—* Government Explosives ” label in any
convenient position.

(E) On inside of lid and on the front of the box oufside, of boxes
containing cartridges which have been re-indented, a
manuscript label, as belowf,»is to be pasted :—

Re-indented. | ‘ o
Station: T
Date.
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CHAPTER VI

TUBES.
Tubes are used for igniting the charges of :—
(A) B.L. guns,
(B) Q.F. guns where the cartridge cases are fitted with
adapters and not for primers.

The satisfactory action of tubes is of the greatest importance,
since not only does accuracy of shooting depend to a large extent
upon this, but also the whole fighting efficiency of the Fleet.

Two types of tubes are used for firing Naval Service Guns -

(i) “P ” tubes, so called because they were first used in
guns having percussion locks.

(i) “S” tubes, used with guns which are fitted with
“ strikerless ** locks.

The tubes of both types are  vent sealing.”

The “seal” is obtained by making the tube a close fit in
the vent (both vent and tube body being slightly tapered towards
the front), and by designing the tube so that on firing the front
portion expands and seals the escape of any gas between itself and
the vent, and also by constructing the interior of the tube so
as to prevent any gas escaping through the. head.

The tube itself is prevented from coming to the rear by the
lock or breech mechanism of the gun.

There are two patterns of “P ” type tubes in use in the
Service—electric and percussion; and there are two natures of
each pattern, one for use in guns having large tube chambers,
the other for use in guns having normal tube chambers.

There is, however, only one pattern of the “§ ” type tubes.
“V.8. electric ‘S’ large,” for use in guns 13-5-inch and above,
which are fitted with _strikerless electric locks.

When testing electric tubes with one Daniell cell, the electrical
resistance should lie between 0-9 ohm and 1-1 ohm,

While “ electric  tubes will not be fired or rendered dangerous
by rough usage, they may, as a result of such treatment, become
totally unserviceable, owing to the fragile wire “‘ bridge ”’ which
they contain being damaged, with the result that the continuity
of the electric circuit is broken, and the tubes cannot fire,

On the other hand “ percussion ” tubes are liable to fire or
become dangerous as the result of a shock, and every precaution
must be taken not only to ensure that the tubes are not subjected
to rough haudling during transit, &c., but also to prevent jar
during loading, especially when closing the breech of the gun
when the tube is already in the vent or in the adapter of a Q.F.
cartridge.

% 22164 b
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In order to assist extraction, the heads of all V.S. (vent sealing)
tubes are enlarged to a greater diameter than the body, and the
underside of the head is bevelled to seat in the vent and on the
extractor.

Tubes are stowed in a special locker.

Tubes for guns with large tube chambers.

These are commoaly known as large tubes, and the following
natures are now being manufactured and issued to the Service :—

Tube V.S. electric ““S ” large, Mark 1.
Tube V.S. electric large, Mark IV.
Tube V.S. percussion large, Mark II.

These three natures of tubes are used in the following guns
in the Naval Service :—

15-inch B.L. Mark 1.

13- 5-inch B.L.. Mark V.

12-inch B.L. Marks XI and XII.
6-inch B.L. Mark XTI and later.
5-5-inch B.L. Mark 1.

4-7-inch B.L.. Mark 1.

4.inch B.L. Mark VII and later.

Nore.—15-inch and 13:5-inch (““Iron Duke” Class and
“ Tiger ’) have strikerless electric locks, and therefore use the
“8” electric tube Mark I. The remaining guns enumerated
above use the large electric Mark IV tube.

Tube V.S. electric *“8 >* large, Mark I. (Plate 6.)

This may be regarded as one of the most important tubes in
the Naval Service, since it is used in the principal guns of the main
Fleet when firing is being carried out in the primary manner, e.g.,
by director.

It consists of a body, ebonite insulating cup, contact piece,
copper plug, copper pole (tinned), wire bridge, insulated copper
wire, vulcanized paper washer, cork plug, paper and glazeboard
discs, and magazine filling.

The body is made by a series of cold hollow drawing operations,
the magazine end being formed during this process, but the rear
end being left solid.

The head is enlarged and bevelled to seat in the vent and on
the extractor, and the body from immediately under the head
is slightly tapered to the front to secure a good fit in the vent.

The body is bored out to take the copper plug (which carries
the copper pole) and to form a passage for the insulated copper
wire.

The bore for the copper plug is sﬁghtly tapered a8 5’30 is the
plug itself, so as to form a seal against the rush, of gas to the rear.
on firing. To improve this seal a gas check lip is formed on the
front end of the copper plug, and a ball seating formed at the
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daend to fit into the body. The interior of the head is bored
‘'otit-aid screwed to take the ebonite cup, into which the contact
disc is screwed after placing the vulcanized paper washer in
position. The insulated copper wire passes through, and is
gripped by, the copper plug. The rear end of the insulated
wire is bared and passes through the contact disc, to which it is
secured by solder.

The front end of the insulated wire is also bared, and a bridge
of iridio platinum wire is formed from the bare end of the insulated
wire to the copper pole, the bridge being secured at both ends by
soldering.

The “ bridge * is surrounded by a small quantity of priming
composition, which is secured in place by means of a paper disc
and a perforated glazeboard disc.

The magazine, which is lacquered internally, is filled with
perforated pellets and the tube closed by means of a cork plug
which has a paper disc shellaced to each side.

This plug is secured in place by burring over the metal of the
body of the tube on to it.

To fire the tube an electric current is passed through the
contact disc, down the insulated copper wire, across the LP.
(iridio platinum) bridge, and so to earth. This current fuzes
the bridge, and ignites the priming composition, which in its tura
ignites the magazine of the tube.

Tube V.S. electric ‘S * large, Mark LC.

This tube is identical in construction with the “8” Mark I
tube except that the overall length is slightly less. The letter
“(Q” indicates that the tube is either a repaired Mark I tube
or a converted and repaired Mark II tube. Tubes electric “8
large Mark IT were fitted with Nobel vulcan bridges.

These bridges proved unsatisfactory, and all Mark II tubes
have been withdrawn for repair and conversion to Mark 1.C.

Tube V.S. electric, large, Mark IV. (Plate 7.)

This tube is used for electric firing in all guns which have
large vents except 15-inch and 13-5-inch fitted with strikerless
locks. It is identical in construction with tube V.S. electric
‘S * large, Mark I, except that it has a differently shaped ebonite
cup, in which the bared end of the insulated wire is coiled down on
to a copper washer, being secured in place by a plug of tin and
antimony, this plug also forming the contact disc.

Tube V.S. electric, large, Mark IV C.

This tube is identical in construction to the large Mark IV
tube except that the overall length is slightly less. The letter
“ (O * indicates that the tube is either a repaired Mark IV tube or
a repaired or converted Mark V tube.

Tube V.S. electric, large, Mark V was fitted with Nobel
vulcan bridge, and, like “S” Mark II tubes, these have all
been withdrawn for conversion and repair to Mark IV C.

D2
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Tube V.S. bercussion, large, Mark II. (Plate 8.)

This tube is used in all guns which have large vents, when
fitted with percussion locks.

The body from immediately under the head is slightly tapered
to ensure & good fit in the vent. The rear end of the body is
bored out and serewed for the reception of the cap holder and the
percussion holder., ’

The percnssion holder, complete with striker, is screwed into
the tube.

The front end of the tube is closed by means of a gork plug
and paper discs, the metal of the tube being burred over to holq
it in position ag before,

Powder dust from the magazine is prevented from escaping
into the cap chamber by a paper disec being secured at the bottom
of the magazine,

On firing the gun striker delivers a blow to the head of the
tube striker which moves forward, shearing the copper shearing

‘wire, so firing the cap.

Tubes for guns with normal tube chambers and for Q.F. guns,
of which the cartridge cases are fitted with adapters and
not for primers.

These tubes are commonly known as ‘“ sma]] tubes, and the
following natures are now being manufactured and issued to

the Service :—
Tube V.S. electrie, ““ P,” Mark VT.
Tube V.S. percussion, Mark VII.

Tube V.8. electric, ““P,” Mark VL
This tube is identical in construction with tube V.S, electric,
large, Mark IV, but' it differs from +hat tube in being.made::
smaller; so as to fit the normal tube chamber, R T
The magazine is filled twith pistol powder in lieu of perforated
powder pellets.
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i Tube V.S. electric, *‘P,” Mark VI C.

This tube is identical with the Mark VI tube except that it
is obtained either by repairing Mark VI tubes or by converting
and repairing Mark VII tubes.

Tube V.8. electric, ““ P,” Mark VII, was fitted with a Nobel
vulcan bridge. This bridge having proved unsatisfactory, all
Mark VII tubes have been withdrawn for repair and conversion
to Mark VI C.

Tubes V.S. percussion, Mark VII.

This tube is identical with tube V.S., percussion, large, Mark
IT except that it is made to a smaller diameter in order to fit
the normal vent.

The magazine is filled with pistol powder in lieu of perforated
powder pellets.

While the tubes described above are at present the latest
type in, and the standard types for, the Naval Service, tubes of
earlier marks may still be met with, namely :—

Tubes, V.8., electric, large, Marks I-IT1.
Tubes, V.S., electric, *“ P,”” Marks IV and V.
Tubes, V.8., percussion, large, Mark 1.
Tubes, V.8., percussion, Marks IV and V1.

Notes :—

(1) Tubes, V.S., percussion, Mark VI, were found liable to be
fired prematurely by a sudden jar, and, consequently, manu-
facture was discontinued.

(2) Improved methods of filling tubes.—An improved method
of filling the following tubes has been approved.

Apart from the filling, the tubes are identical with those

described above.

Mark when filled by
Present mark of tuba. improved method.
V.8. electric, large, Mark IV - Mark VI,
V.8. electric 8., large, Mark I Mark IT1,
V.S, electric, P., Mark VI - Mark VIIT.
V.8. percussion, large, Mark IT Mark 11T,
V.8. percussion, Mark VII - Mark IX,

Tubes for testing circuits, practice firing, &e.

The earlier marks of electric tubes will be found principally
in Gunnery Schools, since they are being supplied for Ppractice
firing until stocks are exhausted.

Similar tubes will, however, also be found in the Fleet in
small quantities as they are supplied to ships for testing circuits,

Friction tubes.—These are dealt with under Fireworks.
Chapter XIII.
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Drill tubes.—These tubes, which are similar externally to
Service tubes, are supplied for exercising percussion firing,

The head of the tube is recessed, and this recess is filled with
a hard rubber pad secured by a metal holder. The mouth of
the tube is closed by a wood plug.

Drill tubes representing both Large and Small Service per-
cussion tubes are supplied. *

S.A.A. cartridge tube.—A percussion tube identical in shape
with a -303-inch cartridge case is used with 7-5-inch and 11 inch
Howitzers. The tube contains a charge of 30 grains of short
milled powder, held in position by a glazed board disc, and the
mouth is sealed by a cork disc covered with shellac and water-
proofed.

Dummy tubes.—These are merely empty Service tubes with
their mouths closed, so that their appearances are identical with
the tubes they represent.

Dummy tubes are only supplied for instructional purposes.

Markings of tubes. identification and nacking
Markings.
The following markings will be found on the head of a tube :—

(i) Letter (z.e., “P” or “8”).

(ii) Mark of the tube.

(iii) Manufacturer’s initials or recognised trade mark.

(iv) Lot number.

(v) Acceptance mark (4).

Identification of tubes.

The exterior of the bodies of electric tubes are not lacquered
or coloured in any way, and are left plain and smooth.

Percussion tubes have the bodies blackened and lacquered,
and four notches are cut out of the rim of the head, so as to
enable percussion tubes to be differentiated from electric tubes
by the sense of touch.

Drill tubes do not have the bodies coloured, but four longitu-
dinal indents are impressed on the body, and the heads of the
tubes are milled.

Dummy tubes have the word “ Dummy ” stamped on the
head.

Strikerless or 8 >’ tubes can be recognised by the'protruding

contact pieces.
Packing of tubes.

Tubes are packed 10 in a flat tin box, the box being sealed
by soldered tape. Labels are affixed to the lids of the boxes to
indicate their contents. The lettering on the labels is Red in
the case of percussion tubes, and Black in the case of electric
tubes. R - e

“ Operation papers ” are enclosed in each box of tubes, and
should always accompany a report of failure. st ¢

L FEEIARN
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CHAPTER VII.

ELANK CHARGES.

Powder charges are issued for saluting purposes and as signals
in special circumstances. These charges are used without pro-
jectiles and are termed blank cartridges.

Cordite is unsuitable for blank charges both because it is
smokeless and because it will not give a sufficient report without
a projectile to tamp the charge.

Saluting Ships.—All ships, except Destroyers, carrying four or
more light Q.F. guns of the same calibre and commanded by a
Captain or Commander come under the category of saluting ships.

Ships which do not carry light Q.F. guns as part of their
fighting armament usually carry four 3-pdrs. for saluting purposes.

Supply of blank ammunition,—Blank cartridges are supplied
to saluting ships for the nature of gun that is used for this purpose.
In these ships the cartridges are supplied in the component
parts and have to be made up on board.

Blank cartridges suppliod to ships for guns other than saluting
guns are already made up.

Blank cartridges for B.L. guns.

Blank cartridges for B.L. guns are only supplied when specially
required. They are made up for 6-inch, 5-5-inch, 4-7-inch and
4-inch B.L. guns.

The body of the bag is made of silk cloth or cream serge,
The bottom is shalloon.

After filling, the mouth of the bag is choked with doubled
silk sewing. The cartridge is hooped by means of silk or shalloon
braids passed through fairleads sewn to the bag.

Blank cartridges for Q.F. guns.

Cartridge, Q.F., blank, 4-inch, Mark V and V* guns. (Plate
9.)—The Service cartridge case is used to contain the charge,
which consists of 3 Ibs. of blank L.G. powder enclosed in a silk
cloth bag. The rear end of the bag is closed with a shalloon
disc and the front end is choked with silk sewing. Hoops of
silk braid are threaded through three rows of fairleads sewn to
the outside of the bag; these hoops prevent the escape of powder
dust from the bag into the interior of the case. The bag is placed
inside a felt jacket, which is open at the rear end, the space between
the top of the bag and the jacket being filled with a felt disc.
The cartridge is prevented from moving forward by a leather-
board cup, which is pressed into place inside a split paper ring
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and on to the top of the felt jacket. The ring and cup are secured
by three dabs of shellac on the top edge.

The charge is ignited by a percussion primer which is secured
in the base of the cartridge case in the usual manner.

Cartridge, Q.F. blank, 12-pdr., 12-cwt.—The Service cartridge
cage is used and contains the charge, which consists of 13-lbs. of
blank L.G. powder, enclosed in a silk cloth bag. The bag is
hooped and choked similarly to the 4-inch Q.F. blank cartridge.
The rear end of the bag is recessed to fit over a calico and paper
dome, round the neck of which the bag is choked with a draw-
string. A shalloon igniter, containing 8}-drs. of new blank F.G.
or R.F.G.2 powder is secured to the top of the dome. The latter
fits over the adapter or primer, which is inserted in the base of the
cartridge case in the usual manner.

A felt wad is placed on top of the silk cloth bag and the whole
is retained in position by a leather-board cup, which is pressed
‘down hard on the felt wad and secured by three dabs of shellac.

Similar blank cartridges, of varying weights, are supplied for
3-inch and 12-pdr. 4-cwt. Q.F. guns.

Cartridge, Q.F., blank, 12-pdr. 8-cwt. (Plate 10.}—The charge
is the same as that for the 12-pdr. 12-cwt., but, owing to the
short length of the cartridge case, a different method is adopted
for retaining the cartridge in its case. The silk cloth bag is
enclosed in a felt jacket, which is open at the rear end, the
space between the top of the bag and the jacket being filled with
a felt disc. The whole is retained in position by a tightly-fitting
felt wad, which has a felt ring stitched to its under side. A
silk braid loop, which passes through the wad, is attached to the
felt disc inside the jacket, in order to facilitate removal of the
cartridge.

Blank cartridges for the 12-pdr. 8-cwt. gun, when required,
are supplied ready made up.

Method of filling 12-pdr. blank cartridges on board.

This operation is to be carried out in a place above the
waterline under the supervision of the Gunner.

Procedure.

(1) See cartridge case is perfectly clean and dry.

(2) Insert a metal adapter, or electric or percussion
primer. If percussion primer be fitted, a clip should be
placed over the base of the case to protect the cap.

(3) Stand the case vertically, so that it will remain steady
on its base.

(4) Insert the cartridge and felt wad.

(5) Place the met} gmde rmg over the mouth of the
cylinder.

(6) Insert the leather-board cup in the gulde ring andv

press hard home with the wooden drift.
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- Cartridge, Q.F., blank, 6-pdr. and 3-pdr., filled, Mark IV.
2(Blate¥1.}—The cartridge case is of solid drawn brass, varnished” -+
nihbide:{ Two, slots are made, ih  the, case near the moutfa A o
thole:is'bored through the centreiof the base. The holr.is recesséd

axida spiral groove cut in the recess to take a removable primer.

The primer is 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% grains of R.F.G.2 powder, with which
the body of the primer is filled. The front is closed with a glaze-
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 for inserting or removing it. The primers are issued
in hermetically-sealed cylinders, 20 in each cylinder.

The charge for the 6-pdr. is 15-0z. blank L.G. powder, and that
for the 3-pdr. is 11-oz. of the same powder. It is contained in
a shalloon bag, hooped with silk sewing. The shalloon bag is
sewn into a felt jacket, having a loop on the top. Over the charge
is placed a felt and a millboard wad, the loop on the jacket being
passed through holes in them; the whole is secured in the case
by a piece of narrow silk braid, which is passed through the loop,
then through the slots in the case, and finally tied on top, cutting
off unnecessary ends.

3-pdr. and 6-pdr. Mark V blank cartridges have now been
introduced, these differ from the corresponding Mark IV cartridges
in that the bags are hooped in the silk or shalloon braids passing
through fairleads on the cartridge bags. The felt jacket is secured
to one of these hoops.

Silk braid, 0-35-inch wide, is sapplied (with the cartridges)
for securing the cartridges in the cases.

Thirty-seven 6-pdr. or fifty 3-pdr. charges for Hotchkiss
guns are stored in a half metal-lined case, with the necessary wads
and braid. Filled cartridges are also packed in half M.L. cases.

The empty cartridge cases are supplied 20 in a box painted
red. On the outside of the lid is a lithograph, and instructions
for making up.

The tools for repriming are issued in an ordinary wooden
packing case.

In addition to the special screw-driver for inserting or removing
the primers, a 12-7-inch rod is supplied for driving out the primer
if set fast, or if the pin of it has been broken.

Method of filling 3-pdr. and 6-pdr. klank cartridges on board.
(1) The case being perfectly clean and dry, insert a new primer
and place a clip over the base of the case to protect the cap.

(2) Stand the case vertically on a small board, suitably re-
cessed for the clip, so that the case will stand steadily on its base.

(3) Insert the charge with felt and millboard discs attached
in the case, the felt wad being placed next to the jacket; then
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pass a piece of silk braid through the loop on the jacket and the
slots in the case, and securely tie it across the mouth of the case.
If there is any difficulty in inserting the cartridge, it should be
slightly rolled on a bench or board by hand, to reduce the diameter,
but it is necessary that the cartridge should fit tightly in the
case.

Care is to be taken that the silk braid, after being passed
through the slot in the cylinder, is made to lie flat, as otherwise
a difficulty in entering the cartridge into the gun might be
experienced.

Procedure to be followed with all blank cartridges for Q.F
guns which are filled on board.—The cartridge cases are only to
be filled as required, but should a greater number have been
filled than are found necessary for immediate use, those not fired
are to be returned to their boxes for restorage in the magazine
where necessary, safety clips having first been placed on the
caps.

Cartridge cases, which have been filled on board, are to be
emptied before being returned into store, the cartridge being
restowed in the half metal-lined case.

For the stowage of a ready supply of blank ammunition for
saluting purposes, steel lockers, capable of being locked, are
fitted in most ships in a position conveniently situated to the
saluting guns.

Precautions to be observed with B.L. blank cartridges.

On all occasions of withdrawing a blank cartridge from a B.L.
gun it is to be passed overboard.

When firing blank charges from a B.L. gun, the cartridge is

to be kept in a waterproof duck bag and not to be uncovered
until the bore has been inspected.

Markings on blank cartridges. (Plate 12.,

B.L. blank carfridges have stencilled on one side :—

(1) Mark of cartridge.

(2) Contractor’s initials or recognised trade mark.
(3) Nature of gun.

(4) Weight of charge.

(6) Class of powder.

And, on the ‘ofher sido :—
VR e e et

- d (6):-41\1'.',_. ;;Denot'mg' Nawval Senyice '

517 - (7):Iniials of Arm filling or monogratn.of fillin
' (8) Date of filling (year and month).

G \_; S
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?Q ¥, blank cartridges have stencilled on one 81de of the bag =——;

‘ (1) Mark of ca.rtrldge ARt o

45" (2) Contractor’s initials or recogmsed tra.de mar’.
©" (3) Nature of gun.

(4) Weight of charge.

(6) Class of powder.

And on the other side :—

(6) N. for Naval Service.
(7) Initials of firm filling or monogram of filling station.
(8) Date of filling (year and month).

The word “ BLANK ” to be stencilled across the base of
Q.F. cartridges containing Blank L.G. powder.

Packing.—All cases containing blank cartridges or cases con-
taining cartridge cylinders for making up blank charges (which
may subsequently be used for temporary stowage of these
charges), are painted red.

B.L. blank cartridges are supplied in M.L. cases.

Q.F. blank cartridges, when issued already made up, are
supplied in Q.F. ammunition boxes.

12-pdr. 8-cwt. blank cartridges, not made up in cylinders, are
issued in half metal-lined cases. .

Other Q.F. blank cartridges not made up in cylinders are
issued in bulk in “ A ” rectangular or M.L. cases, the cylinders
in other ammunition boxes.

Wads, leather-board cups and filling pieces for making up
these charges are supplied in wooden packing cases.

Cartridges for 3 and 6-pdr. blank are supplied in metal-lined
cases, cylinders in special blank cylinder boxes.
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CHAPTER VII.

CASES, BOXES, &o.

General remarks.—For markings on boxes and cages, see
sections at the end of chapters on-B.L., Q.F., blank and S.A.
ammunition. '

All boxes and cases containing ammunition should be handled
with care to prevent injury to their contents.

Rough usage of ammunition cases and their contents is
calculated to cause miss-fires, hang-fires, or even premature
explosions; and, further, ammunition boxes so handled cannot
be expected to retain their airtightness or the contents their
efficiency.

Further, jambing of the lids is the most common result of
rough usage. 'This leads to loss of time in opening cases and a
slackening of the rate of fire in action.

When ammunition of any kind is being handled, precautions
should be taken to prevent damage to the cases in which it is
packed. These precautions are to apply to ammunition handled
either in lighters or on shore, as well as on board ship. Care
should be taken not to lower ammunition boxes too quickly,
and ample time is to be allowed for the receipt or discharge of
ammunition; moreover, such receipt or discharge should never
be treated as an evolution or as a matter of competition between
ships. Cylindrical cases should never be rolled along the deck.

Should cases occur in which combustibles of any kind appear
to have been handled roughly, full eaquiry is to be made with a
view to the persons in faalt being made responsible.

Ammunition for Naval Service is supplied from dep6ts to the
ships in cases of various types. These ammunition cases them-
selves are stowed in the magazine and their contents are not
removed until required; except 6-inch and below in submarines.
The cases are so arranged that the charges can be withdrawn
while they are stacked in their stowage.

All cases for stowing in magazines are made of wood or brass.
Boxes of iron are sometimes used for the transport of explosives
such as detonators.

Luting. —Cases are made airtight either by luting, jute yarn
and luting, or dermatine rings. ’

Luting (Mark 1TI) consists of 80 parts by weight of whiting,
20 parts of mineral jelly, and one part of castor oil. It is issued
ready for use in tin cylinders containing 1-lb.
| . Luting is a thick paste which does not ef:\.s_i.ly’_g,ix:y,. anc]l\);g}r‘r‘p?{ﬂ
placed heétween me*nl surfaces it forms-an airtight joins, *5"-*

.Luting used for making powder or ammunition cases watet-,
tight Eh??!,ld _1_135;., exawined as far as possible every six mohthg!t™!
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to see that it is not dry, and whether it is still efficient. The

-lids1of cases are not, however, to be removed .especially for- this

purpose. L Lt

Dermatine..—Dermatine is a rubber composition. A ring of
dermatine is pressed into a groove round the lid or opening of
the case so as to form an airtight seating for a flange.

All metal cases are tested for airtightness either by being
immersed in warm water or by air testing pump, both on receipt
into store and after packing. For tHis purpose a hole, threaded
and plugged, is to be found in the lid.

Designation.—All rectangular and cylindrical cases are desig-
nated by letters which denote the shape and dimensions.
Variations of manufacture and fittings of cases of the same
dimensions are given different marks.

Weakening of cases.—If a cordite charge becomes ignited inside
a closed case (from spontaneous decomposition or other causes),
if the case is sufficiently strong, the internal gas pressure will be
resisted and violent explosion will occur, which may endanger
the contents of neighbouring cases. The cases are therefore
arranged to present as little resistance as possible to internal
pressures, so that, should decomposition occur, the case may
open out and release the gases given off before a violent explosion
ocecurs.

Further, it has been experimentally established that if a
charge is fired in a case, by spontaneous ignition or other causes,
provided the case is sufficiently weak, the damage to the neigh-
bouring cases will not be serious and the explosion of the other
charges in them will be avoided. In this connection, however,
it is pointed out that, if the lids of neighbouring cases are not in
place for any reason, their contents will be fired and the advantage
obtained by the weakening of the cases will be lost.

Experiments have shown that if an unweakened case is ex-
ploded in a magazine, the damage to it and the surrounding cases
is such that the explosion of the entire magazine must certainly
follow. (Plates 13 and 14.)

As the cases have to be used for transport purposes as well
as for stowage, the cases must also be made to withstand rough
treatment.  All cylindrical cases, and certain earlier types of
rectangular cases are therefore arranged so that they can be
strengthened during transport and weakened for stowage. Such
cases have some simple device, which was set to the stowage posi-
tion when the case was in the magazine, and to the strengthened
position while the case was in transport.

It was decided in the early months of 1923 to abandon the
venting principle in designs of cordite cases required for new
construction ; by so doing it is hoped to be able to produce strong
flash and watertight cases, and designs are now being made on
these lines of cases required for new Capital Ships.

Modifications to existing cylindrical cases are under considera-
tion, butlit is thought probable that no alterations to rectangular
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cases will be necessary, as experience has shown the latter to be
strong and able to retain their flash and watertight qualities after
normal treatment in the service.

Experiments on a small scale will be carried out in an endeavour
to obtain designs of cases which, whilst maintaining their flash
and watertight qualities under Service conditions, will also vent
- if a charge becomes ignited under storage conditions.

Cases are now stowed in the transport position.

_Rectangular Cases.

Rectangular cases are made of sheet brass, corrugated to
give strength. The ends are solid and secured to the sides by
various means.

The size of the case and lids vary according to stowage
requirements.

Earlier reotangular cases have their top ends secured to
a flange, rivetted and sweated to the sides of the case, by an
arrangement. of nuts and bolts. These nuts and bolts can be
screwed hard down for transport purposes and eased back for
weakening so that the flange and lid were only held by a small
quantity of solder. Special tools are supplied for this operation.

These systems are being abandoned in favour of that described
for use with later cases, and the old types are being converted
to the new design.

New rectangular cases are being made with the sides fitted
inside the flange of the bottom and outside the flange of the top
end. Consequently, if a charge goes off, the internal pressure
will open up the sides at the top in preference to the bottom of
the case. The sides are lightly rivetted to the top. (Plate 15.)

While this arrangement gives little resistance to the internal
pressure, the cases are strong enough for transport and no special
devices are necessary to prepare the cases for transport or stowage.

(Plate 16) shows the “ W ** rectangular corrugated case which
is typical of practically all cases of other sizes.

The “ R’ Mark II has a lid having two handles for removing
and a cross-bar with a screw bolt in the centre for tightening the
lid. The groove in the case is packed with jute yarn and luting.
The rim of the lid is pressed down into this and held firmly by
the bolt in the cross-bar, thus making the case airtight.

To open the case, the screw bolt in the centre of the bar is
eased back with a “rectangular ” key; the cross-bar working
on a pivot at one end can then be revolved clear and the lid lifted
straight off.

Lids of later cases are secured differently, being made in
two parts, the lid proper, and the locking ring, which is a device to
secure the lid in the same manner as, the, cross-bar in the Mark I
cage. This locking ring has three projections which take in
silﬁilé."if_“fy‘zgg()ige-ahapedl featherways around the opening of +the
case, and two holes ar¢ cut.in the upper surface of the locking "
ring for the purpose of shipping a spanner. In revolving this
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locking ring, the lid does not revolve with it, so that the seating
of the dermatine ring is not disturbed. ,

The “ T case is similar to the “ W ”

..t All these cases have handles of copper wire covered with
leather for slinging.

To prevent the irregular fittings of ends of cases causing injury
to cartridges, they are packed with wood linings.

Wooden packing pieces in the shape of stools, &c., are often
used in cases, for convenience of packing.

These rectangular cases are not intended to be moved when
in action.

When emptied, or partially emptied, the cases should be
clearly marked with a piece of chalk to show what remains in
them.

Most of the cases built on the principle of the “ R ” Mark 1T
have been declared obsolete for future manufacture, but will,
of course, remain in the Service for many years. The differences
between those and the newer cases are only in the design of the
lid and weakening arrangement.

Cylindrical Cases. (Plate 17.)

Cylindrical cases are used for all B.L. cartridges for 12-inch
guns and above.

. Cylindrical cases are fitted with a lid at each end. They are
made of sheet brass, rolled and jointed with rivets. Four
strengthening bands encircle the case, and handles made of copper
wire covered with leather are fitted. The lid of the cage is
secured by feathers or lugs taking under recesses on the rim of
the case and made airtight by a dermatine ring.

These recesses are of two natures, the one being solid with
the case and the other being formed by lightly rivetting a metal
strip on to the case. 'When transporting the case, the lid is
revolved to the right so that the lugs engage under the solid or
strengthened portion ; for the weakened position the lid is revolved
to the left so that the lugs are merely held beneath the Lightly
attached metal strip. Cases are stowed in the transport position.

Most cases have three such lugs, though certain larger ones
have six. In these latter, though all six lugs are in action when
the lid is locked in the transport position, only three lugs are
covered by the weakened strips for stowage, the remainder being
clear and inoperative.

All cylindrical cases have a red band across the lid and a
red mark on the side of the case. These are in line when the case
is locked for transport.

““M ” Mark II cases have a set screw in each end ring which
can be screwed home to prevent the lids falling off during transport
or in stowage. These screws must be slacked back to enable
the lids to be turned from the * Transport ”’ to the *“ Weakened ”
position and vice versd, and the screw at the accessible end of the
case, 1.e., the screw controlling the lid which will be removed



68

_when the contents of the case are required, must be left slacked
back when the case is stowed in the magazine. The screw at
the inaccessible end of the case should be screwed home after
the lid has been moved to the weakened position, so as to prevent
the lid falling off under vibration.

Similar screws are being fitted to “M > Mark I and “L”
cages. Other types of lid locks are under trial.

Cylindrical cases have two small holes in the case and one in
the lid so that the label can be secured by tapes in such a manner
as to prevent opening the case without breaking the tapes.

Clarkson’s cases.

These are supplied to all hand-worked B.L. guns for conveying
cartridges from the magazine to the gun. They are cylindrical
cases opening at one end, built up of cork, and covered inside
and out with canvas.

Boxes-for Q. F. Ammunition. (Plate 18.)
Q.F. ammunition is stowed in boxes of varying space and size.
The general design is common to all.

Boxes for Q.F. Ammunition Separate Loading.

The boxes are made of teak and lined with zinc or. tinned
copper. The lid is fastened by a locking plate engaging four
metal bolts, the plate being moved by an eccentric actuated by
a rectangular key. '

The box is strengthened by battens on the top and sides and
by brass straps round the ends.

To force the lid up, should it be stuck by the luting or paint,
& notch is provided under two corners of the lid, so that the
handle of the key can be inserted and the key used as a lever.

The handles are of copper wire rope with a leather grip.

The box is made airtight by luting placed in a recess round
the lid.

The lid is held by a frame, the corners of which form bolts
which take under slots cut in four studs secured to the top edge
of the case. 'This frame is built into the lid and is moved by a
central cam which is revolved by the ordinary rectangular key
(metal key Mark IV).

Various information about Q.F. ammunition boxes is given in
the following table :—

Gun. Cartridges in Box. Stowage.
4-7-inch, Marks V and V* 4 Horizontally.
4-inch, Marks IV and V - 6 Vertically.,
4-inch, Mark ITT - - 8 Vertically,
3-inch 20-cwt. Q.F. - - 4 Horizontally.":
12-pdr. 12-cwt. - - 10 Horizontally.
12-pdr., 8.cwt. - - 10 Vertically. |
12-pdr., 4-cwbt. .- e 8 Vertically.,..




a8

Frce page

BEAXCH ROLLINONKY G0 40 Jdiuun

iPd 9

"pexiy Tul4

BN

wairsod pasao) U pry

FHO0T Hg Huvg pd g

A

nE
O

Wy g 31

o b\ R i




59

.1+ Weod and metal packing pieces are fitted to hold the cartridges

nsteady. in their. cases. Canvas bands or beckets are fitted to

~éxtract 4-inch and 12-pdr. cartridges stowed horizontally—these
latter being stowed * heads and tails.” '

Bozxes for 6-pdr. and 3-pdr. ammunition.

These boxes are made of teak. The lid works on- hinges,
and is secured by a hasp and a turn buckle which is sccured by
white line.

These boxes are passed up to the gun when in action. The
loose lining of tinned copper fits inside the box, having a groove
round its top edge to receive luting in order to make an airtight
joint; a lid of tinned copper having a flange to rest in the groove
closes the inner lining. There is a false top and bottom of tinned
copper with holes to take the cartridges base up, and a wooden
bottom with recesses to take the points of the shell.

The 6-pdr. box holds 11 cartridges and the 3-pdr. box holds
16 cartridges.

The Mark I boxes were not lined, and are used for dummy
cartridges. They are painted black.

Special boxes painted red are supplied to hold 20 cartridge
cases, empty, for making up blank.

Boxes for 4-inch Q.F. ammunition, Marks IV, V, VII and XII
guns.
These boxes are very similar to the above, except that they
are much longer. They hold four cartridges each. '

Metal-lined cases.

These cases are used for small combustible stores, and for
boat-work, as, after heing opened, they can be made watertight
again,

They are made of wood, lined with tinned copper.

The lining is closed by a circular bung made watertight by
luting, and the case has a square hinged wooden lid over the bung.
The lid is secured by two screw bolts, which can be withdrawn
by a special key with two prongs to it.

There are three sizes of metal-lined cases :—

(1) The whole metal-lined case.
(2) The half metal-lined case.
(3) The quarter metal-lined case.

Whole metal-lined case may contain any one of the following :—
7,680 rounds of -£03-inch blank ammunition.
70 sound signa) rockets.
10 rounds of 4-7-inch blank ammunition.

Half metal-lined case may contain any one of the following :—
3,400 rounds of -303-inch blank ammunition.
50 11-oz. saluting charges for the 3-pdr. Q.F. Hotchkiss
Mark 1.

x 22194 E
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43 saluting charges for the 3-pdr. Vickers Mark I.
37 15-oz. saluting charges for the 6-pdr. Q.F.
20 1-Ib. 8-oz. blank charges for the 12-pdr. 8-cwt.
30 1-Ib. 8-oz. saluting charges for the 12-pdr. 12 and 18-cwt.
20 6-pdr. blank charges made up for Destroyers.
25 3-pdr. blank charges made up for Torpedo Boats.
35 sound signal rockets.
30 blank charges for the 3-inch H.A.
18 charges for the 3-5-inch bomb thrower.
5 filled maxim belts.
300 Very’s light cartridges.
144 1}-inch V.B.S. cartridges.

Any one of the following kinds of ammunition or combustible
stores may be stowed in a quarter metal-lined case :—

1,200 rounds of -303-inch ball ammunition for boat service.
840 rounds of -303-inch ball ammunition in chargers.
1,450 rounds of -303-inch blank ammunition.
9,100 rounds of Morris tube ammunition.
10,000 rounds of rim fire cartridges No. 2.
120 cartridges for Very’s lights.
60 powder charges for torpedo impulse.
50 tonite charges.
48 1}-inch V.B.S. cartridges.
100 cartridges for safety fuze.

Sealing of cordite cases and ammunition boxes. See also p. 23—
A method of sealing cordite cases is being introduced, consisting
of a tape sealed over its two ends with a special seal kept
at a Naval Armament Depdt. This arrangement prevents the
lid of a case being removed without breaking the tape, and the
tape cannot be replaced and resealed without possession of the
proper seal.

(2) The lid can be turned from  transport ” to * stowage
positions and wice versd without cutting the tape, so that the
usual procedure carried out on board will not be affected by its
presence. Cases are now stowed in the transport position.

(3) Air testing plug holes in cordite cases are sealed with the
same seal as that used with the sealing device for the lid.

(4) Methods of sealing the locking arrangements of ammunition
boxes are also being introduced. These vary in detail to suit
the different types of boxes.

(5) The sealing devices of cases and boxes so fitted are to be
examined on receipt on board, and any cases or boxes with broken
seals or tapes are to be returned to the Naval Armament Depdt
ac( ompamed by = report of the circumstances. ‘

' ~(6) When not returning ¢ cases of cordite or boxes of a.mmumt:on‘;
to a Naval Armament Depét, any with broken seals are,to be,.
kept separate and the Naval Armament Dep6t is to be informed.
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There are two kinds of small arm ammur‘iion. boxes for
in the Naval Service :— R T
(1) Large S.A.A.box (Mark XI) (which is technically
known as “ Box, G.S., S.A.”).
(2) Half S.A.A. box (Mark I) (which is technically
known as * Box, half, naval ).

The large S.A.A. box is made of wood with a tin lining. It
has a sliding lid, attached by whipcord to the box to prevent
its being lost when the box is open. When shut, the lid is secured
by a split pin which has a short length of twisted copper wire by
which to withdraw it. This wire lies in a groove which is covered
with a calico seal label; a loop of leather for the finger is attached
to the wire behind the seal, and the end of the wire is secured to

the lid of the box. Thus to open the box the seal label must be
broken.

The tin lining has a tin lid soldered to it, fitted with a wire
handle, by means of which it is torn off when the box is to be
opened, a sharp pull being given. Once opened, the box cannot
be made watertight again except by soldering down this lid.
Copper wire handles, part of which are covered with leather,
are fitted at each end for transport. .

The half S.A.A. box is of similar construction to the above,
except that it is only of half the size and has a copper wire handle
at one end only. The lid is secured by a brass split pin having a
T-shaped handle attached to it.

To open the boxes.—Take out the split pin, slide back the
lid, and then tear off the cover of the tin lining according to the
printed directions found there.

The tin lining of small arm ‘ammunition boxes is liable to
deteriorate ; in consequence—

(a) The oldest ammunition in the ship should be used
for target practice as far as possible.

(B) The tin lining of all boxes which are passed up for
target practice should be lifted out and examined by
unscrewing the wooden top. If the lining of any box
is found defective, others of the same date are to be
examined, and, if necessary, the ammunition to be exchanged
at the first opportunity.

Any one of the following quantities of ammunition may be
stowed in a large, small arm ammunition, box :—
960 rounds of -303-inch cartridges for machine guns.
1,100 rounds of :303-inch ball ammunition.
1,000 rounds of -303-inch ball ammunition in chargers.
840 rounds of -303-inch ball ammunition in bandoliers.

R2
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850 rounds of -303-inch ball Mark VII ammunition in
chargers.
1,100 rounds of -303-inch blank ammunition.
680 rounds of - 45 ball aiming ammunition G.G. chambered.
96 rounds of l-inch aiming electric and percussion
ammunition.

Any one of the following quantities of ammunition may be
stowed in a half, small arm ammunition, box :—

828 rounds of Webley pistol ammunition.

500 rounds of -303-inch ball ammunition.

350 rounds of -303-inch ball Mark VII ammunition in
chargers. '

600 rounds of -303-inch blank ammunition.

480 rounds of -303-inch ball Mark VII ammunition in
cardboard packets for Lewis guns. :
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CHAPTER IX.

PROJECTILES.

A particular design of shell only gives its maximum effect
against a particular target and under particular conditions of
range and angle of impact. Purely theoretical considerations
therefore tend to introduce unlimited numbers of types of shell
to be used in various circumstances.

Practical considerations are, however, necessarily against
this; their tendency being rather towards the introduction of
an universal type of shell which can be used effectively against
any target.

Neither of these extremes are attainable in practice and a
compromise is effected between the two, resulting in a limited
number of special types of shell. ‘ ,

Practical considerations, including loading arrangements and
stability in flight, were influential in choosing the 4 calibres
radius head as the standard.

This was adopted for all heavy guns.

With the adoption of the 4 calibres radius a commencement
was made to design all natures of shell of any one calibre of
the same weight so that they would range as nearly as possible
alike at fighting ranges.

The actual contour of the heads of capped shells of the same
gize but of different natures, for example, A.P.C. and C.P.C.
(for 12-inch guns and above), are not always exactly the same,
the length of the ballistic cap being so adjusted as to make the
A.P.C. shell range exactly the same at the selected range as the
C.P.C. shell, which were already in existence when the new
type A.P.C. were introduced. The weights of the A.P.C. shells
were also adjusted to give the same muzzle velocity. :

During the war H.E. common shells with false ballistic caps
of 8 c.r.h. contour were introduced for bombarding purposes,
e.g., for Monitors. :

The present 3-inch H.E. 16-1b. shell (for the 20-cwt. H.A.
gun) and 4-inch Q.F. Mark V shell for H.A. are 6 c.r.h. shell.

With the exception of the special bombarding H.E. shells
and the H.E. shells mentioned above, 4 c.r.h. is still the standard
contour of Naval shells at present in supply.

Effect of capping projectiles and remarks on the piercing of
armour.—These matters are discussed in Volume I of the Gunnery
Manual, 1922, and will only be briefly referred to here.

A shell when it hits and perforates through a plate acts
mainly as a “ punch.”

If hard faced armour is hit the shell has first of all to destroy
the thin hard face of the plate and then punches out a way for
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itself through the thick and tough back. The use of the cap
on shells is to assist the shell in the first part of this performance ;
that is, to break up the hard face of the plate Wlthout the head
of the shell being shattered in the process.

Under certain conditions of action, caps are useful for this
purpose, and all guns down to 5-5- inch have a proportion of
capped shells either A.P.C. or C.P.C.

These A.P. caps are fixed over and firmly attached to the
point of the projectile in the various ways detailed below :—

Three methods are at present permitted on Admiralty designs.

(1) Notch or thumb mark method in which cap is
fixed by indenting portions of lower edge of cap into indents
on shell shoulder.

. (2) Interrupted ribs on shoulder of the shell, over which
skirt of cap is pressed.

(3) A continuous groove is turned on the shoulder into
which the skirt of cap is pressed.

Ballistic caps.—The cap proper is surmounted by a thin
steel dome called the ballistic cap. This is secured on to the top
of the cap proper, and its sole duty is to bring the head to a
suitable shape for air resistance. For any particular calibre
the contour of the ballistic cap for the various natures of shell
may be slightly different to ensure the different natures ranging
alike at battle ranges.

Shells thas modified are not “ capped shells ”* in the sense of
the A.P.C. or the C.P.C. shell. A ballistic cap of this metal has
nothing to do with perforation except indirectly in that it
increases the remaining velocity at any given range compared
with a blunter-headed projectile.

Bursters of shell.

Originally all bursters of shell were black powder.

High explosive shell fillings, capable of detonation, such as
lyddite, were introduced about 1900.

T.N.T. was substituted for some fillings instead of lyddite
at a time when difficulty was experienced in obtaining a varnish
for the interior of the shells that was free from lead. Lead
in the presence of picric acid (lyddite) produces dangerously sen-
sitive picrates of lead.

T.N.T. is used as the filling for H.E. shells, 12-inch and above.
These largest H.E. shells are only kept for special issue for
bombardment purposes. No guns larger than the 7-5-inch
carry H.E. shells for their outfits (except submarines).

Although the term H.E. was applied only to nose fuzed.
common shells filled with *A.E. (lyddite or T. N.T.), the pointed
shells such as A.P.C. and S.A.P., which are now filled with, high
explosives (shellite and lydeue) respectlvely, are equa]ly SH B
shells.”
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_ Owing to the unsatisfactory behaviour of lyddite as a filling
- *A:P.C. shells a new filling known as ‘ shellite” was-intro-.
ow ‘the filling in general use for all . H.E.

‘duted;- and, this is now the. £
filled-shell, except §.AP. and nose fuz 3 H.E. .. .

Remarks on the different fillings, fragmentation, &c.

Powder.—A very satisfactory fragmentation is obtained with
powder fillings in C.P. and CP.C. shells. Large fragments
capable of doing severe damage within the cone of dispersal are
produced. The velocity of the fragments imparted by the
explosion of the powder is low compared with that obtained by
a burster of HE. In consequence of this the effect of powder-
filled shells is entirely forward within a cone whose angle is
reduced as the striking velocity of the shell is increased. Also
powder fillings, as before stated, are not insensitive and therefore
will not carry through any but the thianest armour.

High Explosive.—Effect of detonation of H.E. fillings in
A.P.C. or other shell in fragmentation into innumerable small
pieces which are propelled with a very high velocity.. Where
complete detonation is obtained an effect is produced all round
the point at which the shell bursts. The extreme violence of
the detonation produces immense shattering effect in the imme-
diate vicinity of the burst. The small size of the fragments,
however, results in their quickly losing their velocity, with the
result that their effect is very much localised. Also the sensi-
tiveness of lyddite to the shock of impact renders shell thus
filled ineffective for the attack of thick armour.

C.P.C. projectiles.

Common pointed capped shell (C.P.C.)—These are large
capacity shells used for 5-5-inch guns and above, and are for
use against unarmoured ships and other light targets. The caps
give a certain amount of penetrating power, but these shells
will not pass intact through any but thin side plating. If they
are filled with powder the filling will offen explode on the shock
of impact. This type of shell is, however, now obsolescent.

Cracking of C.P.C. shells. Fitting of containers.—Owing to
the method of manufacture, spontaneous cracks are possible.
To avoid danger from this cause the bursting charge is put in
a container. This container is expanded into the cavity of the
shell. The base adapter is made the full width of the cavity
to facilitate this operation. Containers for powder-filled shells
are of copper, and for H.E. fillings of aluminium.

Powder-filling for C.P.C. shells.—This consists of a mixture
of pebble powder with fine grain powder called “ pebble mixture.”
The powder burster is contained in a dowlais cloth bag, the choke
of which is surrounded by 7-drm. primers, the whole fitting over
the fuze in the base of the shell. -
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Shellite filling for C.P.C. shells, 7.+ 5-inch, 6-inch, and 5 *5 inch.
—C.P.C. shells for 7-5-inch to 5-5-inch guns for certain classes
of ships are being converted from powder to shellite filling.

Common pointed shell (C.P.). (Plate 19.)

These are obsolete for guns above 4-7-inch and are obsolescent
for guns 4-7-inch and below, as they will ultimately be replaced
by S.A.P. They are made of cast steel, with the exception of
3- and 6-pdr., which are forged.

In general, common pointed shell are about 3:5 calibres
long, ogival heads struck with a radius of 2 or 4 calibres, the
walls being about $th the diameter in thickness.

They are coated internally Wlth a special paint—earlier shell
were lacquered.

With the exception of the 12-pdr. Q.F., they are fitted with
dowlais burster bags, the necks of whlch are pr1med with a number
of 7-dram primers.

In the latest C.P. shell the primer consists of a bag formed
of two thicknesses of red shalloon cross stitched, forming compart-
ments between the two thicknesses for powder. Thus the primer
fits over the head of the fuze and provides a complete layer of
powder round the magazine of the fuze.

They are filled with ““ P. mixture,” with the following excep-
tions :—

12-pdr. to 6-inch may be filled with “ shell Q.F. and
shell F.G.” instead of ““ P mixture.”
4-inch heavy Mark II is filled with *“ Blank L.G.”

Armour piercing projectiles.

Armour piercing capped shell (A.P.C.) (Plate 20.})—In these
shells a large bursting charge has to give way to the necessity
for strength in the body of the shell; hence the comparatively
small bursting charges used.

A.P.C. shells are shorter than the comparatively thin walled
C.P.C. shells of the same calibre and weight.

Within the limits laid down the exact overall length of the
shell is left to the contractor.

Spontaneous Cracking.— Hardened shells are liable to crack
spontaneously from the strains set up in the metal during the
hardening processes. Should such a crack extend into the cavity
of the shell the heat engendered at the moment of cracking
might cause an explosion of the burster: for this reason A.P.C.
and O.P.C. shells are stored for three months before being filled
to allow latent cracks to develop. The firing of a shell already
cracked would be very liable to lead to the brea.kmg up of the
shell in the bore, which would certaialy destroy the inner ‘A |
tuig *6f ‘the gun 'and might: ksve very much more serious emt.g;"" \
‘Heénde great careis Liecessary tha,t\the periodical : exammation s i
of AP.E and C.PC; shells and caps is strictly and thoroughly
carried out.
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. .. Great csre in handling these projectiles is necessary as rough
‘usage may damage the caps. R -

i A

The cavit,, which jin most of these designs of shell is wider
near the base than elsewhere, is closed by an adapter which is
slightly larger than the maximum diameter of the cavity. This
arrangement simplifies the fitting of the container.

All AP.C. and CP.C. shells filled with lyddite or shellite
have an aluminium container expanded into a cavity to receive
the filling. This is provided to reduce the Liability to explosion
‘due to “set up ” on impact and to minimise the risk of ignition
of the burster by spontaneous cracking of the shell body after
filling. .

Gas check on the base.——In order to guard against the intrusion
of gases into the shell cavity past the threads of the base fuze,
all A.P.C. shells have a copper gas check fitted to the base,
completely covering the base fuze. This gas check is shaped to
the base of the fuze, an indentation being formed in it to bear
immediately on to the pressure plate.

The gas check is held in place by a “ base cover plate ’ and
serewed ring.

Manufacture of A.P.C. shell.—The shell bodies are produced
from ingots of steel by forging and punching. The bodies are
then hardened, heat treated, tempered and annealed, &ec., by
processes the details of which vary with each firm.

The shell bodies are then hot and cold water tested. This
weeds out any shell in which a liability to crack has been induced
by the strains set up under the treatment. _

The shell bodies are then ground to correct dimensions,
grooved for the driving band, and prepared for the attachment of
the cap and are bonded into “ Lots.”

Adapters are made of forged or rolled bar steel so that the
axis of the shell is at right angles to the fibre of the original
ingot. They must comply with certain tensile tests.

The shell bodies with the caps separate and adapters are
bonded into lots of 400, divided into sub-lots for purposes of
“proof.” The size of sub-lots varies with the calibre of the
shell. :

Before being sent for filling the shells undergo a three months’
keeping test to eliminate any shells that crack during this period.

Semi A.P. shells.

These are pointed shells with a larger burster than the A.P.C.
capacity and are filled with H.E. They were introduced during
the war for use against submarines, from 4-7-inch guns and below.
(Plate 21.) -

Being filled with H.E. they have aluminium containers.

S.A.P. shells fired at trials have proved to be superior to
C.P. shells filled with shellite or powder for the 4-7-inch, 4-inch,
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and 12-pdr. guns against light targets such as destroyers, and
the C.P. shells are gradually being replaced by S.A.P. for these

8. .
They also have some power of preforating thin armour without
breaking up, which the C.P. has not.

Lyddite common shell (nose fuzed).

These shells are for use against unarmoured targets for
bombardment, or for H.A. fire, and until lately were all fuzed
with a detonating nose fuze. If complete detonation is obtained
the shell is broken up into a vast number of small fragments
very effective against personnel, but only of local effect on ships’
structures.

The effect of a lyddite common burst against a thin plate
is to blow a large hole in the plate.

There is little incendiary effect, and the effect of the fumes
is small. . _ _

Detonation is indicated by the bursting shell spreading its
fragments 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 the fragments.

The proportion of yellow smoke to that of black, grey or
white may therefore be taken as a guide to the degree of the
detonation.

Certain so-called ° thick-walled ”’ designs of H.E. common
shells for 4-7-inch and 4-inch guns have been introduced during
the war. The idea of this is that the shell shall give larger
fragments than those obtained from the ordinary designs. Such
shells are therefore more likely to be efficient for damaging the
pressure hull of a submarine when the shell bursts inside the
superstructure, or for causing structural damage to a ship.

Remarks on H.E. nose fuzed, Common Shells and their fuzing
and use.

At present ships are only supplied with H.E. shells for 7-5-inch-
guns and below (except submarines). With the exception of
shells supplied for H.A. purposes, bombarding or barrage fire
and H.E. shells for 6-pdr. and below, H.E. common shells are
now being fuzed with a powder-filled fuze. The powder-filled
fuze is used instead of the detonating nose fuze in order that the
shell may carry through and burst with violent explosion just
ingide the ship’s side, instead of detonating mmedlately the plate
1s struck

¥io. 18 P fuze was originally mt-'r:oduced“ for use: m HE.
common for 4-7:inch and below, used against” submarmeg but = gy
its use has been extended toH.E.7-5-inch, 6-inch. a,nq,?below '
for the reasons stated above.
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H.E. shells for 3 and 6-pdr. guns and below are not being
fuzed with powder fuzes but' will retain their detonating type of
fuze. . O A P MR
* "H'E. common shells for"H.A. fire are fuzed with time fuzes

such as the No. 80/44. 7 v .
The No. 18 P fuzes are being replaced by No. 45 P,

T.N.T. Common Shell (nose fuzed).

These shells only differ from Lyddite Common in the filling,
and their effect is similar when a detonating fuze is employed,
but inferior if a powder filled fuze is used.

H.E. Common Shell for guns above 7-5-inch are only filled
T.N.T. and are always fitted with detonating fuzes.

Shrapnel shells.

This shell is intended for use against exposed personmnel of
destroyers or against troops ashore. It may also be used against
low flying aircraft by turret guns.

It consists of a steel case filled with balls, which are driven
out as from a gun when the shell bursts. These balls travel
on for one or two hundred yards after the shell has burst, spreading
out in the form of a cone. The shell case, checked by the explosion,
falls to the ground.

To obtain satisfactory effect with flat trajectory guns the
shell must be burst quite close above the ground within a hundred
yards of the target.

The size of the balls has been determined aceording to the
requirements of the shell, bearing in mind that large numbers
are needed for a demse distribution throughout the cone, and
that the heavier the balls the further they travel and the harder
they strike. ,

Spent shrapnel balls of small size have scarcely any penetrating
powers and are often stopped by the men’s clothing, canvas
weather screens, &c.

Shrapnel shell are manufactured for all 12-pdr. guns and above.
A certain number are issued for use with all guns from 12-pdr.
4-cwt. and above. :

The remaining stock are kept at the Naval Ordnance Depéts,
and are maintained in a serviceable condition for issue, if required
for special operations.

Shrapnel shell are made of forged or cast steel. The shell
is burst by a time fuze which ignites a small burster situated
near the base of the body. '

General construction.

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 rivets and
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a row of twisting pins, the head being slotted so that the twisting
pins offer no resistance to the head being blown off.

A band of solder round the outside of the shell at the junction
of the head and body covers the rivets and twisting pins.

Some small modern shrapnel have no separate head, eg.,
the 12-pdr.

Socket or fuze hole bush.—Aﬂ 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 by both.

Bursting charge.—Shrapnel have the bursting charge in the
base. It is usually of loose fine grain powder in a tin cup. Some
of the latest small shrapnel for Naval Service have a burster of
compressed powder.

A central tube conveys the flash from the fuze to the charge.
In most shells this tube is empty, but in some small modern
shrapnel it is filled with perforated pellets of powder. This is
done with the object of increasing the angle of opening.

The powder is prevented from working up into the fuze
hole and threads by a small disc of cardboard, having a hole
in the centre covered with shalloon. This disc is placed im-
mediately under the fuze plug and is called the ‘ 2-inch fuze
hole wad.” :

The walls of the shell are lined with brown paper, and the
balls are placed in. Melted rosin is then poured in between
the balls, which, when it solidifies, serves to hold them firm.
In all shrapnel the weight of the balls is taken on a steel or metal
dise, and not on the cup holding the bursting charge. The
latest heavy shrapnel shell have “stepped walls,” i.e., the walls
decrease in thickness by steps as they approach the head. The
object is to give the greatest possible capacity for balls without
dangerously weakening the base.

Plate 23 shows a shrapnel shell for 12-inch. With the
exception of the stepped walls, this is representative of all shrapnel
down to the 6-inch.

The bursting charge consists of R.F.G.2 powder, the amount
varying according to the size of the shell. )

Plate 24 shows the shrapnel shell for the 12-pdr. It has not
a detachable head, and the fuze hole bush is only secured
by a few threads. The central tube is filled by compressed
pellets of powder, and the bursting charge also consists of pressed
pellets. To allow of these being put in, the base is detachable,
being screwed on and held with a set screw.

It is designed for a 2-inch gauge fuze.

The 4-inch heavy Mark I is very similar to the 12-pdr. as
‘regards. the screwed base and pressed pullets of powder. . It ..
has- a detachable head, although not filled with wood, as in"t “g{ﬁ
larger ones. The head also has four saw cuts in it to facilitate -
breaking up. o
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Star shell.

isse are desigried to thréw out:a mass of burning cony
ulsited to give out a brilliant light for as long 9 P
‘possible.”  The star is supported in the air by a parachute. 5

The shell shown in Plate 25 is typical of the new type of
parachute star shell issued for 6-inch guns and below.

The shell is fitted with a burster in the head, supported on
a baffle plate, which is held stationary in the shell by means of
set screws. Below the baffle plate is the star, consisting of
a steel case filled with star composition, with priming composition
at the top, into which are set igniting pellets containing strands
of quick match.

To the bottom of the star case is fitted a swivel, which forms
the means of attachment for the parachute below.

The parachute is made of fabric strengthened by means of
wire rope, and a series of wires are connected to a grommet
which is attached to the star case swivel.

In certain earlier shells these swivels failed, and in consequence
later designs have stronger swivels.

The parachute is folded up and pressed into the shell, the
base of w%ich is closed by means of a steel-base, fixed with shearing
pins and prevented from rotating by a twisting pin. A lead
washer makes the joint between the base and the body of the
shell.

The set back of the star is taken on the base by means of a
steel support in halves. _

The shell is fitted with a time and percussion fuze, No. 81,
or time fuze, No. 181, which is set to give the required range.

Action.—On the fuze functioning at the set time, the magazine
of the fuze ignites the powder burster below, which sets up
sufficient pressure to shear the copper shearing pins and at the
same time ignite the igniting pellets and priming composition. of

cid s mmn m2andnd Launenn tha hann ~AF
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Smoke shell.

Smoke shell were introduced during the war for the purpose
of creating an offensive or defensive smoke screen.

They were not very satisfactory and have been * scrapped.”
Improved patterns are being considered but are not yet available
for supply.

Target smoke shell.

Target smoke shell are supplied to provide a puff of smoke
in the air which can be used as a target for high angle fire.

The 4-7-inch ahd 4-inch design are similar to the smoke
shell, but in the case of the 3-inch design there is no steel container.
The phosphorus in this design is held in a tinned plate annular
container, which is inserted into the shell and rests on a thick
felt washer. The gaine and exploder are inserted in a small
container, which fits into the central cavity formed by the annular
container. )

Practice projectiles.

Practice projectiles are manufactured for all guns; they are
made of iron or steel. :

Certain 15-inch practice projectiles have been designed with
ballistic caps so as to make them range with Service projectiles.

Certain projectiles originally made ‘as explosive shell are
condemned and used as practice.  These shells are emptied,
brought up to weight by being filled with inert matter of the
same density as the original filling, and plugged.

Projectiles sentenced to be used for practice, having base
plugs, will, before being fired from 12-pdr. Q.F. guns and-above,
have the keyhole filled with a wood plug to prevent the metal
lids of Q.F. cartridges adhering to the base of the projectiles.

Some practice projectiles are supplied for use as “ Loading
Teachers.” These should not be used for any other purpose. -

Night tfracers.

A night tracer consists of a device for fitting in the base of
a projectile, which, on discharge of the projectile from the gun,
burns with a bright light.

External night tracers are used with fixed ammunition, and
internal night tracers with separate ammunition. They are
gimilar in operation, only differing in the method of attachment
to the shell. v

Experiments are being carried out to produce a combined
base fuze and tracer, and it is hoped shortly to be able to brin
out a successful design of this nature.

' NightrTrace; Mark I (Plato - 26.)-fThis. mark:.is ‘thewn.
“approved-design for both-external :and- internal ni ‘tracersio

‘‘‘‘‘

future manufacture. Ee » ’
The fracer consists of a body, and cap with brass sealing disc." -
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A new type of practice projectile is bveing introdu
for the 15in.8in.and 7.5.guns for practice firings
against ships targets,
For 8in guns the new type of pro jectile is suppli
axl practice firings at which the use of gractice
projectiles is authorised.por otiher guns affected,
of projectiles of the new type will be included a
the annual allowance of practice projectiles.
Note:-the supply of 16in Target shig projectiles w
considered when eaperience has ®been gained with th
projectiles.
mhege projectiles will be designated wprojectiles f
qhip practicerand will.be paihted and marked as fb
BODY...'.....-...-.-.....-.-....-..‘..-.Bl&gka
DISTIRCTIVE MARKING. .¢...... 2 yellow pands,one |
sBlde of centre of g:
" STENCIﬂLIHG. sss To be fired with re:
(where applicable) charges only.on cyl:
o B portion of body omixy
circumferentially im
in front of amving 1
Hote--gp to hhe ppesent the stencilling referred t¢
only to 15in project*les the 8in and 7.5.being fire
full charges. (Ammunition Pocket Rook.)
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1608

NIGHT TRACER INTERNAL MARK IIL

>
>
V’ )

‘\\‘ ‘Metal body.
‘Muminating compo.

1

£

oy \eieo-Secornd. priming.
4
5

“--SF.62 Powdenr
-Steel ca,o

X Contractor's imitials.

-|- Date of manufacture.

X Lot number

@ Date of Filling.

%‘%Monoqf‘am of Filling station,

Malby &Sons Lith.
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... The body is made of metal and is bored out *o receive the
filling. - The rear end is screw-threaded externally for the cap.
... +The cdp is made of steel and is bored out in three diameters.
The tront end is threaded internally to screw on to the body.
" In the case of internal night tracers the cap is threaded at
its front end to screw into the base of the shell. In external
night tracers, the body is threaded and screws into the shell.
A slight recess is formed in the base of the cap and into this
the brass sealing disc, -005-inch thick, is lightly sweated. Two
holes are drilled in the base of the cap into which the inserting
key takes.

The filling consists of 83 grs. of tracing composition, S.R. 190,
which is inserted into the body under pressure. :

On top of the tracing composition is pressed 4 grs. of priming
composition, which consists of an intimate mixture of 70 parts
tracing composition and 30 parts S.F.G. meal; 4 grs. of S.F.G.2
powder are then inserted on top of the priming composition,
also under a large pressure.

After filling, the exterior of the cap is painted black with a
lead-free paint. x

Action.

On the gun being fired, the gases generated break down the
brass sealing disc and ignite the S.F.G.? powder. This in turn
ignites the priming composition, which starts the tracing
composition burning.  The tracing composition burns slowly
away during flight and enables the path of the projectile to be
observed.

Note.—When projectiles, with which tracers are used, are not
fitted with tracers, the tracer recess is to be fitted with a plug.

i

Driving bands.

The system in use with all B.L. and Q.F. guns for rotating
the projectile is that of attaching a driving band of soft metal
to the projectile, near to its base. This band is larger in
diameter than the bore of the gun, and on the gun being fired,
holds back the projectile until sufficient pressure is set up to
“engrave ” the band—that is, for the band to force the surplus
metal, aside and backwards, into the cannelures or hollows
behind the gas-check or elsewhere; thus the bearing surface of
the band is broadened and compelled to take the shape of the
rifled bore of the gun when, as the projectile travels down the
bore, the driving edges of the grooves exert a pressure all round
the band and cause the projectile to rotate.

Bands must be made of ductile-material in order that this may
be correctly displaced when the band is engraved. The material
must also be sufficiently strong to stand the stress on it under the
highest pressure in the gun, and must, from round to round, offer
a uniform resistance to engraving so that the ballistics of the gun
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are not altered.  In addition, the design of the band must be such
that provision is made for the displaced material, as otherwise this
will be liable to project irregularly from the band and cause a
variable resistance in flight. In the earlier designs of gas-check
driving bands it frequently happened that on the escape of the
projectile from the muzzle sufficient pressure was set up under
the pressed down gas-check to raise this until in extreme cases
portions of the band stood out at right angles to the remainder.
This is termed “ fanning > and tends to inaccuracy.

The material used should therefore possess the following
qualities :— . .o
(1) It should be soft enough readily to engage the rifling.
(2) It should be sufficiently hard to withstand stripping.
(3) It should have a high melting point.

(4) It should not be so hard as to throw an excessive
strain on the base of the shell when it takes the rifling.

(5) It should not leave a deposit in the bore or cause
smoke.

See Appendix for * decoppering.”

Various materials have been tried for driving bands, varying
from soft steel to indja-rubber compoundy, but so far copper
remains the best material known and is used almost universally.

In some cases cupro-nickel is used. This was done to increase
the pressure behind the projectile. Cupro-nickel is much harder
than pure copper.

The driving band should be as near the base of the projectile
as possible, it being generally found that the more rearward
position of the band gives the more accurate shooting. In prac-
tice, however, this is limited by the thickness of the 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 off the base.

In fixed ammunition the amount the cartridge is required to
overlap the projectile to produce rigidity must also be considered.

Method of attachment.

A groove is cut in the projectile (width and depth, &e., accord-
ing to specification). Around this groove are waved ribs pro-
jecting as shown in the woodcut. This prevents the driving band
slipping round. A number of chisel cuts across these ribs allow
the escape of air when pressing the bands on.  The edges of the
groove are undercut to make a firmer attachment for the driving
band. These waved ribs are not found .in the 3 and 6:pdr.
‘project es. e SRR L U
A length of metal from a solid drawn copper tube i8. cutoff
and anncoled. It is then slipped over the projectile into a, position
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Plate 27.

TYPES OF DRIVING BANDS.

"6 mn. AND ABOVE

NoTE : - Certain designs of new A_F C shell have
tapered driving bands the outline of which
1s shown by dotted fine. This madificatiorn
was introduced to improve the strength of
the shell and does not affect action of the

band.

7 -5 in. AND 9- 2N,

7.5 in. AND 9-2in. PRACTICE.
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3 AND 6 P®F
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covering the grooved recess round the body of the projectile.
The band is then forced into the recess by hydraulic power.

METHOD OF -ATTACHING DERiviNG BANDS.

- == Chisel cuta

across ribs,

Bands for heavy natures of projectiles are pressed on hot;
smaller natures are pressed on cold. The bands are finally
turned to the required shape and dimensions.

Shape of the 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 fringing *
or ““ fanning,” that is, the surplus copper is dragged back 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 at various angles to the axis of
the projectile, thus forming variable resistances and causing
irregularity of flight, : ,

Types of Driving Band.

.. Some types of driving bands are shown in the accompanying
(Plate 27).°

Broad Vavasseur with Gas-chéck (Modified).

In this type of band the size of the “grave” (the space
behind the gas-check slope) is so arranged that 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 that any
tendency to fringe is eradicated. :

It is used with 12-inch projectiles and above. Both the
front slope and the gas-check slope are serrated.

Driving bands for the latest designs of A.P.C. shell for 13- 5-inch
to 15-inch are externally similar to the above, but are tapered
as regards their inner surface, o that they are bedded deeper

z 22194 F
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into the projectile near the base than on the forward edge of the
driving band. This modification is concerned with the strength
and build of the shell.

Cupro-Nickel Band.

The cupro-nickel band is now used with the latest marks of
6-inch B.L. projectiles only. (The 29-lb. cordite M.D. charge
was introduced for use with this driving band.)

The band is made of an alloy of 95 per cent. copper and
5 per cent. nickel. It 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 distipguished by having
a }-inch white band painted round the body immediately above
the driving band.

Broad Copper Band (‘¢ Hump *).

Projectiles fired from B.L. 7-5-inch, Marks I to II** and
V guns, are now fitted with this new type of driving band. It
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 a diameter
slightly greater than the base of the shell.

Broad Copper Band (‘‘ Hump *°). (For 7-5-inch Practice Shot.)

This band differs from the above in having the cylindrical
portion, which is behind the rear slope in the above type, dispensed
with. 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 rear of the band is also
reduced by 1/10th 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. :

Plain Band.

This type was introduced to supersede the broad Vavasseur
band for all natures below the 6-inch calibre. It is of much
larger diameter in the centre than the broad Vavasseur band,
hence it has no cannelures. It slopes from a short cylindrical
portion to the front and rear. The front slope is serrated.

Projectile gauges.
Two gauges are supplied for projectiles of each calibre of gun.

They are both in the form of hoops.

s, (1) The body gauge should pass over the projectile as far

5+ .13 the driving band, both.from the nose:and the base o
the projectile. .; . T : .

--{2) The driving band gauge should pass down over the
driving band. e
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Ceapwo o Transport of projectiles. . i des

1 48k projectiles 5:5-inch and above'are supplied . in. bulk.
Projectiles 4-7-inch and below are packed in boxes which are-
returned to the dep6t when the shells are stowed in the bins of
the shell room.

To protect the driving bands of 4-inch projectiles and above,
rope grommets are placed over the driving bands. These
grommets should be kept in place until the projectiles are
required for firing.

Grabs.—Grabs of various designs are supplied for lifting 7-5-
inch projectiles and above, in a horizontal position. The supply of
lifting bands and the drilling of projectiles for lifting bolts has
been discontinued. -

Grabs are not intended for embarking or disembarking ammuni-
tion except for projectiles over 12-inch calibre, special capstan
headed grabs being supplied for this purpose.

Slings.—Wire slings are supplied for the transport of projectiles
in cases where it may be required to carry them vertically. Special
grabs are supplied for transporting 13:5-inch and above in a
horizontal position; 12-inch to 7-5-inch are usually transported
horizontally by a hemp strop.

Short slings, which have the metal portiors painted black, take
the practice shot and A.P. shells. Long slings, which have the
metal portions painted yellow, take the remaining natures of
projectiles.

Caution r¢ Handling Capped Shells of all Sorts.

Whenever shells are being transported, whatever means are
used for slinging the shell, the greatest care must be taken that
no strain is borne ‘by any part of the cap. The caps of shells are
liable to be damaged or their attachments to be loosened by any
rough usage. The results of such damage or loosening, on firing,
may be serious.

FORGED STEEL Likk

Comporsp’ Stinas:
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Marking on projectiles. (Plate 28.)

The colouring of various portions of projectiles is a guide
to the contents, fittings and uses of a projectile, as follows :—

Coloured portion. ‘ Colour. Signification.

Tips - - - ‘ Red - - | Shrapnel.
Caps - - - | White Shellite filled A.P.C., 12-inch and above.
| Green Shellite filled C.P.C., 7-5-inch, 6-inch
and 5-5-inch.
Heads - - . | Yellow - | Smoke shell and target smoke shell.
Body - - - | Black - | CP., C.P.C., powder filled. Shrapnel.
C.P.C. shellite, 7-5-inch, to star.
Target smoke shell and practice.
Grey - - | Shrapnel and common for 12-pdr., 12
| | and 8-cwt. only.
Green - | Shellitefilled A.P.C., 12-inch and above.
Y ellow ..| H.E: shell filled with lyddite, T.N.T.
or amatol S.A.P. filled lyddite.
Rings round head | White - | Semi-A.P. :
Red - - | Projectile is filled.
Two white | Armour piercing.
| Green - | T.N.T. exploder.

| Red criss- | Amatol filling when pure T.N.T. is
| - cross band. used. The fraction demoting the
proportions of trotyl and ammonium
nitrate is stencilled, e.g., 40/60.

Bands round . | Yellow - | Practice (including target smoke shell).
V| Green - | H.E. filled with T.N.T. or amatol.
Black - | On H.E. means shell is empty, used for
instruction.
Rings round body | White . | On 15-inch and above, whose bodies

are black or green. Joining up
centre of gravity mark denotes
position of C.G.

Ring above driving | White - | Projectile is fitted with cupro-nickel
band. driving band.

Ring below driving | Blue - - | Improved quality shell.
band.

Stamping on projectiles.

The following stampings are to be found on the sides of
projectiles for fixed ammunition and on the bases of the remainder.

1. Calibre and mark of shell (Gun or Howitzer, as the case
may be).

2. Manufacturer’s initials and Lot number.

_ 3. Date of completion of manufacture.

4. “H” or “L” denoting heavy or light shell where
_~pplicable only on separate projectiles. - . .
- 5.%C8.,” “BS. or “F.8.” for Cast Ste
- or Forged Steel respectively. . (For, shell.) -

6. * QL7 for Cast Iron. (For practice pro]ecfiféﬁ‘.j

Steol

el
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COLOURING OF PROJECTILES.

EmptyLyddite
shell for
instructional
purposes only

Practice
projectile

Jarget smoke . ! a3 H.E.Shell
shell. g = Filled |yddite
Shrapnel H.E.Shell
shela -l filled TN.T
|
|
AP.C.Shell : 1| HE.Shel B
filled Shellite. : || Filledamotsi . 198
Semi-APShell Star shell
filled lyddyte A" comp”
C.P.C.Shell
filled shellite .
Stengthened parachute.
CPC.Shell ff;,{’o A
filled powder driving band
NOTE . Star Shell have a Red Star on a white gircle on body, with a
letter below to indicate the type of Cornpositition used. IF a
strengthened parachute has been fitted a broken red ring 1s stencilled
round the star inside the white circle.

X« g
608 Malby&Sons Lith,
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7. “P” or “AP,” denoting Practice or Armour

_ Plercing. B T

s g« A after the mark of shell denoting 4-calibre radius

head. ¢ B - 5-calibre, “C “ 8-calibre, radius, head. R

9. “ Q" after the mark of shell denoting shell specially
made to stand pressure of 6-inch Mark XIT gun.

10. “ N.T.” denoting shell is fitted for Night Tracer.

All shells have the following marks stencilled on their shoulders
or caps, if so fitted :- - : :

Calibre and mark of shell. (In the case of fixed
ammunition the word ¢ Shell ”” is stencilled before Mark.)

Initials of filling station.

Date of filling. . : y

Nos. 4, 8 and 9 of the above, where applicable.

““ Dead W.T.,” when weight filled is within 0-1 per cent.
-of mean weight (except fixed ammunition), 12-inch shells
and above filled lyddite which are not dead W.T. are
stencilled with the actual weight to the nearest 1b. This
weight marking is obsolescent. Shells for future supply
being restricted in weight variations, the marking is
rendered unnecessary.

«P» gr “ L.G.” for powder filled shell indicating nature
of powder, Pebble or Large Grain. ~

'The following markings are stencilled on the body :—

“N ” for Naval Service. :

« Fuzed,” on shells which are fuzed, and the particulars
of the fuze. When fitted with & gaine the number is
also stencilled on, e.g., “{3.2 ”” means No. 2 gaine. 9-2-inch
and above have particulars of fuze stencilled on the base as
well as on the body.

H Fohb « 7 NSR” when fitted for a gk} tracer.
3 ‘9T’ when fitted with a night tracer.
- “A” on 3-and 6-pdr..annealed shells.
B Qin three places on all 12-inch projectiles and above

indicates the position of the centre of gravity, to assist in
placing on grabs or slings, 15-inch shell and above have
the three lines extended to form a line round the body.

““Salt ” on plugged shell indicates they are filled with
salt for practice.

(P.S.) for powder substitute.

for H.E. substitute .

“Trotyl ” on the green band round the bodies of shells
filled with TN.T.

“ 40/60 > or other fraction: on a yellow shell with a
- green band round body denotes amatol filling and the
composition. ,

On a shellite filled shell it denotes the composition of
the shellite. :
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On star shells :—

(I) A red star on a white disc will be found on all star
shells. _

(IT) A red broken circle round the white disc indicates
that a strengthened ,parachute is fitted.

(III) A white letter below the disc indicates the star
composition used.

Markings referring {0 Exploders.—H.E. shell have exploder
markings on the lower part of the body as follows :—

“ Exploder T.N.T. Lot......... > For T.N.T. Exploders.
‘“ Exploder P.P. Lot............. ” For Picric Powder Ex-
ploder.

Painted markings on the base of shell. .
Markings on shell fitted with the following fuzes :—

Non-delay -action fuzes, the base protecting plates
painted red. ' '

Delay action fuzes, a blue ring is added outside the red
protecting plate.

Note.~—In future the stencilling of fuze particulars will be
transferred from the shoulder to the caps of A.P.C. and C.P.C.
shell. The stencilling will be black on the white caps and white
on the green or black caps.

The markings on the bases of A.P.C. and C.P.C. filled shellite,
will be in white in future. _
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CHAPTER X.

FUZES AND GAINES.
Part 1.—General Remarks.

Caution.—Fuzing shells on board.—The regulations to be
observed when fuzing or unfuzing shells are laid down in the
Naval Magazine and Explosives Regulations and are not repeated
in this-handbook.

General remarks.—Shell fillings are ignited or detonated by
means of a fuze. This ignition or detonation may- occur during
flight, on impact, or after impact, according to the type or fuze
used.

The following classes of fuzes are wused in the Naval
Service :—

(i) Base Percussion Fuzes.
(ii) Nose Percussion Fuzes.
(iii) Time Fuzes.
(iv) Time and Percussion Fuzes.
(v) Hydrostatic Fuzes.

Fuzes may be made to various screw gauges the most common
of which are 2-inch and “ G.8.” for nose fuzes, and the No. 16
fuze gauge or the No. 12 fuze gauge for base fuzes.

The G.S. fuze hole gauge tapers from 1-23-inch from the top.

Percussion Fuzes function as a result of the projectiles, in
which they are fitted, striking any object offering sufficient
resistance. .

Time Fuzes.—The action of time fuzes is initiated by the shock
experienced on discharge of the gun, but the explosion of the
shell filling does not occur until the expiration of a definite
period of time dependent upon the position in which the fuze is
““set "’ before firing.

Time and Percussion Fuzes.—In time and percussion fuzes
both the above systems are embodied.

The percussion mechanism in T. & P. fuzes causes the shell
to burst, should it strike a.target before the shell filling has
been 1gn1ted by the action of the time arrangement.

Percussion Fuzes.—There are two distinct types of percuss10n
fuzes :(—
(a) Those which depend upon the forward movement of
a ‘ graze pellet ”’ relatively to the main body of the fuze.
Such fuzes are generally referred to as ““ Graze Fuzes.”
(8) Those fuzes which only function as a result of a direct
blow on the nose, a hammer or needle being forced on to a
detonator. Such fuzes are generally known as ‘ Direct
Action,” or in some cases as ‘‘ Direct Action Impact ”
fuzes.
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Graze Fuzes.

All base percussion fuzes and all time and percussion fuzes
embody the ‘ graze pellet ”” type of percussion mechanism.

The type of percussion mechanism in question involves the
use of a comparatively heavy pellet of metal, which is enclosed
in a chamber in the fuze, in which it is capable of longitudinal
movement towards the front.

This pellet is usually situated in the centre of the fuze and
carries at its front end either a detonator or a needle. If the
pellet carries a detonator then a needle is fixed to the fuze at the
top of the chamber in which the pellet moves.

If the pellet carries a needle then the detonator is fixed to
the fuze.

The mechanism of the complete fuze is so arranged that on
graze or impact of the shell, the pellet moves forward so that
the needle fires the detonator, the flash from which ignites the
magazine of the fuze and thus explodes or detonates the filling
of the shell. Sometimes a ‘“ Gaine ” is interposed between the
fuze and shell filling.

In order to guard against accidental or premature ignition
of the fuze or shell filling, it is essential to introduce certain
safety arrangements into such fuzes as are now being discussed.

These safety arrangements are so designed as :—

I. To prevent any possibility of the graze pellet moving
forward before the shell, to which the fuze is fitted, has
been fired.

I1. To guard against ignition of the shell filling should
the detonator of the fuze be prematurely or accidentally
fired before the shell, to which the fuze is*fitted, has been
loaded and fired from the gun.

III. To prevent premature firing of the detonator during
flight of the projectile and before the target is struck.

In addition the safety arrangements embodied are designed
g0 as to be strong enough to withstand normal rough usage, such
as may be experienced during handling and transit of fuzes in
the Service.

With regard to (I), this is usually accomplished by locking
the pellet in the rear position by means of centrifugal bolts,
arrangements being included which do not permit of these
centrifugal bolts disengaging before the fuze is fired from a gun.
Other means, however, are also employed. For example, in some
time and percussion fuzes safety pins are employed which pass
through the fuze body and hold the percussion mechanism in
the rear position. Such safety pins can be removed immediately
before firing,

This system of obtaining safety by means of safety pins can
only be taken advantage of in nose fuzes.

Another method of preventing® forward movement of the
graze pellet before firing is that which is employed in base
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Hotchkiss fuzes, and which consists essentially of a graze pellet
made up in two parts, one of which has to be forced back over
the other before the needle can move forward and reach the
detonator. Other devices, such as stirrup springs, ferrules and
balls are also made use of for ensuring safety before firing.

It should be remembered that even where safety pins are
employed as the main safeguard against forward movement of
the pellet, it is necessary to embody at the same time some
additional arrangement, which will prevent the pellet moving
forward after the safety pin has been removed, so that when the
safety pins have been pulled out from fuzes it does not mean
that the fuze is dangerous; but in such cases thosq safety
arrangements which remain are not sufficiently robust to prevent
the possibility of accident if the fuzes are subjected to rough
treatment after removal of the safety pin.

With regard to (II), this is in some fuzes guarded against by
introducing a contrivance, such as a centrifugal shutter, which
prevents the flash from the detonator reaching the fuze filling.
Such contrivances are arranged so that the passage for the flash
of the detonator is not opened until the shell ceases to accelerate,
i.., until the shell is clear of the muzzle of the gun.

‘With regard to (III), the resistance of the air retards the shell
during its flight. But since the graze pellet is enclosed in the
fuze it is not acted upon by the same retarding forces, and unless
some artificial retarding force is introduced the pellet will acquire
a forward motion relative to the fuze. This might result in the
needle meeting the detonator during flight and so causing a
premature explosion of the shell. This forward motion of the
pellet, or ““creep action,” as it is usually termed, is prevented
by inserting a spring, usually termed the ‘ creep spring,
though a more correct name would be ‘‘ anti-creep spring,”
between the front of the pellet and the fuze itself.

Thus, in order to move forward so as to enable the needle to
pierce the detonator, the pellet has to compress this  creep
spring.”’

The strength of the creep spring is arranged so that until
the forward motion of the shell is violently checked by graze or
impact, the graze pellet is always held back on to its seating
during the flight of the shell through the air.

In the case of fuzes in which the greatest possible degree of
sensitiveness is required, the creep spring is made only just
strong enough to hold the pellet back during flight.

The creep spring in some fuzes also assists to prevent premature
action due to rebound of the graze pellet on shock of discharge.

In any graze fuze the safety contrivances are so arranged that
the pellet is never entirely free to move forward until the fuze
has been fired from a gun, and they are made strong enough to
withstand successfully such jolts and jars in loading, accidental
drops, &c., as may be experienced during handling and transit
of ammunition.
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It was at one time thought that unless the graze pellet was
locked to the body of the fuze circumferentially, there was a
tendency for the pellet to screw its way forward against the
creep spring during flight, and in some fuzes, therefore, e.g.,
No. 12, No. 15 and No. 16 types, it will be found that an anti-
twisting pin has been introduced, which ensures the pellet turning
with the remainder of the fuze.-

Actually it has since been found unnecessary to include such
pins, but in the three types of fuzes quoted above they must be
retained for another reason, since the correct action of those
fuzes would not be obtained if the pellets were able to tum in
the fuzes.

Direction Action and Direction Action Impact Fuzes.

Both Direct Action (D.A.) and Direct Action Impact (D.A.
Impact) fuzes must receive a blow on the nose to cause them to
function.

D.A. Impact fuzes, however, require a much heavier blow
than D.A. fuzes to ensure the detonator being fired.

Some D.A. and D.A. Impact fuzes are fitted with ‘‘ shutters,”
which are interposed between the detonator and the magazine
of the fuze; the function of a shutter is to seal the flash of a
detonator from the magazine should the former ignite or
detonate prematurely. ’

Shutters are arranged to open under the action of the centri-
fugal force set up by the rotation given to the shell by the rifling
of the gun on firing, this force having to overcome the pressure
of a spring which tends to keep the shutter, closed but wherever
possible the additional precaution is taken of embodying a
safety pin to ensure the shutter being held in the closed position
until immediately before loading.

Time, and Time and Percussion Fuzes.

A Time fuze is a fuze which can be set so as to cause the
shell to burst at a certain predetermined time after firing.

A Time and Percussion fuze embodies in addition to the above
a graze percussion mechanism, which will enable the fuze to
burst the shell should the latter strike the target before the time
at which the time mechanism has been set has elapsed, or in the
event of the time mechanism failing to function correctly.

As regards time fuzes there is at present only one class of
such fuze in the Service, and this consists essentially of a body,
which contains an igniting arrangement, and which has two
* rings,” which are filled with time composition, surrounding a
central stem. Below the rings is situated a magazine, which on
exploding causes the shell to burst, either by direct ignition of
the shell filling or through the medium of a gaine.

The time composition is pressed into annular grooves in the
time rings, the composition of the powder and the pressure,
under which it is pressed into the ring, being adjusted so as to
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give a certain definite time of burning, when the fuze is * set
full.” )
One ring is capable of being revolved on the fuze body so
as to enable certain lengths of the fuze composition being burnt
through before the fuze magazine is ignited, and by this means
the fuzes can be set to burn for certain definite times. _

The igniting arrangement consists of a’ pellet which carries
either a detonator or a needle (a needle or detonator being fitted
to the body of the fuze), and on firing this pellet sets back so
that the needle pierces the detonator and fires it. The flash
from the detonator ignites the time composition, a certain length
of which burns, this length being regulated by the position in
which the fuze is ““ set.”

When the correct length of time composition has burnt
through, a flash is conveyed to the magazine of the fuze, and
the bursting of the shell is initiated.

Time Compositions or Fuze powders.

The compositions which are used for filling the time rings
of time fuzes are gemerally referred to as * fuze powders.”
These powders usually consist of ordinary fine grain gunpowder,
in the manufacture of which specially prepared charcoal is used.

The powders are manufactured in batches, several of which
are blended together to form one main batch which, when pressed
into the time rings of a fuze under certain specified pressures,
gives a certain time of burning. Variations in the time of
burning are obtained by using charcoal made -from different
kinds of wood, and which are converted into charcoal under
different conditions, and also by varying the proportions of the
three ingredients, charcoal, sulphur and saltpetre.

Charcoals made from hard wood and burnt at high tempera-
tures result in longer times of burning being obtained. A
higher proportion of sulphur also effects an increase in time of
burning. , :

The use of charcoal, made from the lighter classes of wood
more slackly burnt, results in a faster burning powder being
obtained.

Two classes of ordinary fuze powders are manufactured for
Naval Service, and are distinguished by being given names
indicating the time which such powders take to burn through
when filled into the time rings of a No. 80 fuze, the fuzes being
fired set full at rest.

The two powders are :—

(A) 22 second powder.
(B) 30 second powder.

In order to obtain longer times of burning than it was possible
to get using only 22 second or 30 second powders, a “long-
burning >’ powder of special composition is employed.

This special powder is known as ““ R.D. Composition No. 202.”
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The combination of 22 second powder and R.D. composition
No. 202 was found, however, to be considerably more reliable
in respect of absence of blinds when the fuzes were fired at high
angles, than was the case with original No. 121 fuzes, and,
therefore, all No. 121 fuzes are now being filled with this
combination of powders, such fuzes being known as No. 124.

All fuzes of which the lower ring is filled with R.D. 202
composition are distinguished by having that ring coloured red.

Generally, with the exception of R.D. 202 compositions the
slower burning powders are more difficult to ignite than the faster
burning powders, and also are more liable to stop burning during
flight, especially when fired at high angles.

22 second powder and R.D. composition No. 202 are fairly
satisfactory in this respect, but the use of 22 second powder alone
means a very short time of burning with the result that full
advantage cannot be taken of the power of modern guns, while
the use of R.D. 202 composition involves a loss of accuracy in
respect of the time of burning,

The rotational velocity of a shell and the attenuated pressures
experienced at high altitudes both have an effect upon the burning
of fuze powders. The higher the spin and the greater the angle
of elevation, the longer the time of burning obtained; at the
same time both these causes have the effect of increasing the
difficulty of the composition in keeping alight. Thus, it is
necessary, especially for fuzes for the smaller guns and for high
angle ammunition, to utilise either quick burning powders,
which contain a comparatively low percentage of carbon in the
charcoal used, or alternatively a powder which is very hot burning.

Igniting Pellets.

As explained above, the igniting pellet sets back on discharge
of the gun so that a detonator is fired, the flash from which
ignites the fuze powder and starts it burning.

This igniting pellet is suspended in its position of rest in
different ways in different fuzes.

In some fuzes, eg., No. 65A, the pellet is supported by a
shearing wire, and this wire is sheared by the setback force
exerted by the pellet, when the gun fires.

For safety, in order to prevent accidental ignition of the
detonator due to rough usage before firing, a safety pin passes
through the body of the fuze and supports the pellet in its upper
position. This safety pin must be removed before loading.

In other fuzes, e.g., No. 81 and No. 124, the pellet is supported
by means of a stirrup spring. Safety pins are sometimes used
in conjunction with the stirrup springs, but this is only essential
when the stirrup springs are made weak so as to ensure the fuze
functioning when fired in heavy shells.

A third method of supporting the igniting pellet is to use a
spiral spring, and this method is adopted in No. 84 and No. 92
fuzes. A safety pin must be used in order to prevent the spring
being compressed by * jar » due to rough usage before firing.
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T, & P. Fuze Percussion Mechanism.

The percussion mechanism of all T. & P. fuzes is of the
graze type, but two methods of ‘‘ arming” mechanisms are
employed. For example, in the No. 93 type of fuze the
percussion pellet is prevented from going forward prematurely
by means of a ball which is interposed between the pellet and
the body of the fuze, and which does not allow the needle to
reach the detonator. This ball is held in position by means of
a  ferrule,” and this ferrule in its turn is retained in place by
a stirrup spring.

On firing, the ferrule sets back, straightening the arms of
the stirrup spring, and leaves the ball free to move outwards
into a specially prepared seating. This it does under the action
of centrifugal force. There is then nothing to prevent the
percussion or graze pellet moving forward except the creep
spring.

In some fuzes, e.g., No. 65A, while the ball is still retained
to prevent premature movement of the graze pellet, the system
of locking and releasing it is slightly different. A * safety
pellet ”* retains the ball in position, and is itself supported by a
shearing wire. On firing the setback force causes the pellet to
shear the shearing wire, and it drops into a recess leaving the ball
free to move outwards. With this device it is necessary to include
a safety pin, in order to prevent accidental shearing of the
shearing wire. )

In other fuzes, eg., No. 84 and No. 92, the percussion pellet
is locked to the rear by means of centrifugal bolts, which become
disengaged due to the rotation of the shell after firing.

This has been found an unsatisfactory method of retaining
the percussion mechanism in T. & P. fuzes and such mechanisms
are being eliminated from the Service. Percussion safety pins
are fitted to time and percussion fuzes which embody this type
of percussion mechanism. :

Safety Pins.—Wherever the safety arrangements embodied in
the fuzes are insufficient to ensure that either the time or
percussion mechanism is incapable of being set in action before
the fuzes are fired from a gun, i.e., by rough handling, dropping,
&c., safety pins are inserted from the exterior of the fuze; these
pins pass either through components designed to move or between
moving parts, with the object of ensuring that no movement
can take place until the safety pins have been withdrawn; thus
safety pins may be briefly described as a definite means of
ensuring safety in storage and during handling or transport.

Clamping or tensioning of time rings.—In some fuzes, the
cap is screwed down so that the time rings can only be moved
by the application of a certain minimum torque.

At the same time the * tension *’ at which the cap is screwed
down is so adjusted that a certain definite turning moment does
not have to be exceeded to turn the rings. Such fuzes are known
as ¢ Tensioned Fuzes.” '
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Of Naval Service time or time and percussion fuzes the
following are tensioned :—

No. 84, No. 92 and No. 192.
No. 124.
No. 185.

Other fuzes are arranged so that the rings are tightly clamped
in position. Such fuzes are known as “ clamping fuzes.” -

In order to move and set the rings of clamping fuzes the
top cap or nut must be eased up, the bottom ring then moved
to the required setting, and the top cap or nut then screwed down
tight.

The following Naval Service fuzes come under the heading
of clamping fuzes :—

No. 654,
No. 81 and No. 93.

The object of tensioning or clamping the ring of time fuzes
is to ensure that the setting is not accidentally altered after having
once been put on, and also to guard against any movement of the
rings, which might occur on firing, when rotational velocity is
imparted to the shell by the rifling of the gun.

Setting of time fuzes.—The length of time composition to be
burnt through is regulated by the angle through which the
lower time ring is turned.

In order that the ring may be turned through any desired
angle, graduations are placed on the body of the fuze and an
arrow is placed on the exterior of the moving ring.

The graduations cut on the body do not necessarily represent
minutes or degrees of arc, nor do they represent seconds of time,
but are arbitrary divisions chosen,.so that the requisite degree
of fineness of setting may be obtained.

Fuze scales are prepared to indicate the time of flight
corresponding to the various settings.

The movement of the lower time ring may be accomplished
by hand, a suitable setting key being used, or in the case of
tensioned fuzes the setting may also be accomplished by means
of either a hand fuze setter or a fuze setting machine.

To enable the setting key or setter to be used slots are formed
in the ring, or alternatively, studs are screwed into it.

For hand fuze setting by means of a key the position of the
slot or stud is of little importance, but on the other hand, the
position of the studs in fuzes, with which either hand fuze setters
or fuze setting machines are to be used, is of the greatest
importance.

The setting studs, which are usually made of mild steel, are
very accurately inserted when the fuze is manufactured, one
in the movable ring, and the other in the body of the fuze, and
the greatest care must be taken not to damage or distort these
studs after issue of the fuzes to the Service. On no account should
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the stud provided in the body be used for any other purpose than
that for which it is intended, e.g., it must not be used to form
a hold for the fuze fixing key.

It should be clearly understood that any damage or distortion
of the setting stud entirely destroys the accuracy with which a
fuze can be set by a fuze setter.

Exhaust.—A means must be provided for permitting the
escape into the atmosphere of the gases formed by the com-
bustion of the fuze powders.

In all time or time and percussion fuzes at present in the
Naval Service, with the exception of No. 185 fuze, radial exhaust
channels are prov1ded in the time rings themselves, so that the
gases generated may escape through these channels into the
atmosphere.

Some difficulty was experienced in the past in providing an
efficient seal on the exterior of the exhaust channels, which
must be closed until the fuze powder actually starts to burn,
but this difficulty has been overcome.

Any blocking of the exhaust channels by slag, &c., resulting
from the combustion of fuze powder, seriously affects the regularity
of burning, so that one of the points to be borne in mind in pro-
ducing fuze powders is to ensure that the quantity of slag, &ec.,
produced during combustion is a minimum.

In fuze No. 185 an entirely different system of exhaust is
embodied, the gases from the burning rings being led through
the channels to an exhaust port situated in the nose of the fuze.

This system of exhaust was first introduced by the Americans
(No. 185 fuze is an American fuze, the entire stocks of which
were obtained from the United States).

It was at one time thought that the failure of British fuzes
to burn correctly, especially when fired at high angles of elevation
from small guns, was due to the method of exhaust employed.
This belief was strengthened by the comparatively satisfactory
results which were obtained with the American nose exhaust fuzes.

In the light of later information, however, this view has been
somewhat modified, and it has been more or less definitely proved
that the principal cause of failure of British fuzes, and also the
reason for the success of the American fuzes, was the quality and
composition of the powder used for filling the time rings.

Waterproofiing of Time Fuzes.

Al time fuzes and time and percussion fuzes are supplied
with the spaces between the rings, between the cap and top
ring, and between the body and the bottom ring, set screw holes
and safety pin holes, and also the escape hole discs in time rings,
covered with ‘ waterproof composition,” and it is essential
that this waterproofing should not be destroyed, since it affords
a means of enabling the fuze to retain its serviceability for a
longer period than would otherwise be the case.
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Should, therefore, the waterproofing of any fuze be impaired
by the removal of a safety pin or by the movement of a time
ring, or any other cause, if not immediately fired, that fuze should
at once be regarded as unfit for service, and steps should be taken
for it to be returned to the nearest Naval Armament Depot at
the earliest opportunity.

Fuze Covers.

In order to protect fuzes from the effect of damp, it is necessary
to cover them after they have been removed from cylinders
and fitted to shells, particularly when such shells are placed in
exposed positions on board ship.

The most successful device, and that in general use to-day,
is known as the ““ Kit Plaster.”” This consists essentially of a
conical cap of canvas, which is soaked in kit composition and
placed over the nose of the fuzed shell. It is provided with
beckets and is readily removed without the use of a key or other

instrument.
In order to prevent actual contact between the kit composition

and the fuze, a paper cap is first of all placed over the fuze.

~ Kit plasters are not only very cheap to manufacture, but
also are less perishable and liable to damage than either brass
or rubber covers, and have in addition the considerable advantage
that they can be readily replaced on board ship.

Hydrostatic Valve Fuzes.

At the present time there is only one nature of hydrostatic
valve fuze in the Naval Service, and this is described in detail
on page 106. -

A hydrostatic valve fuze is actuated by water pressure and
the strength of the hydrostatic valve spring with which it is
fitted determines the depth of water through which the fuze
must sink before the spring is compressed sufficiently to release
the firing mechanism,

Failures and Accidents with Fuzes.

“ Blinds ”’ or “ Prematures ”’ may occur with any class of fuze.

A blind usually indicates that the main detonator of the
fuze has failed to fire in the case of percussion or hydrostatic
mechanisms, and in the case of time mechanisms it may mean
either that the detonator of the igniting arrangement has failed
to function, or that the time rings have failed to ignite, or that
having ignited the time ring composition has failed to continue
burning or to convey the flash to the magazine.

The nett result is the same in all cases—the shell does not

burst.



91

Blinds in fuzes may be due to any one of a large number of
causes, or even to a combination of two or more causes. Some
of the main reasons for blinds in fuzes are as follows :—
Omission to remove safety pin.

Failure of the mechanism to “ arm ” when discharged

from the gun. .

. A blunt or broken needle. -

. Weak flash or weak disruption of the detonator.

. Failure of the detonator due to deterioration, multiplica-
tion of the covering discs, or other cause.

. Empty or only partially filled magazine.

. Insufficient check given to shell on impact, to enable the
graze pellet to overcome the strength of creep spring.
. Failure to set a time fuze, i.e., the fuze is fired set *“ on
the bridge ” (in the safety position).

. Failure of time rings to continue burning.

- The term * premature >’ applied to a fuze indicates that some
portion of the fuze has functioned at an earlier period than is
intended, resulting in the shell filling being exploded prematurely.
“ Prematures ”” may occur owing to faults in the shell itself or
its filling and apart from the behaviour of the fuze.

Owing to safety arrangements embodied in some fuzes, a
premature action of the fuzed detonator will not always result
in a premature explosion of the shell. In some fuzes, however,
where there is nothing to prevent the flash from the detonator
reaching the magazine, the premature action of the detonator
will result in the immediate explosion of the shell.

A premature ignition of a fuze detonator very often results
in a shell bursting when the gun is fired and before the shell has
had time to reach the muzzle.

A similar accident may occur due to a defective shell or filling.

Therefore, when reporting prematures great care should be
taken to ensure that full particulars both of the shell and fuze
and the charge used in the gun are reported to the Admiralty,
in order to enable the matter to be fully investigated, and to
avoid suspicion being thrown on the fuzes, or on the shells, when
the other is really responsible for the accident.

Some of the main causes of premature shell explosion attribut-
able to the fuze are asjfollows}:—

I. The premature functioning of a detonator, due to over-
sensitiveness, on shock of discharge. '
- II. Incorrect assembly or omission of the safety arrangement
of the fuze.

IIL. A “flash over ” of the time rings of time fuzes, due to

incorrect assembly or loose tensioning.

IV. Omission of a creep spring (this may result in premature

explosion of the shell during flight).

Prematures have occurred due to numerous other causes
than those mentioned above, and it is impossible without thorough
investigation to determine the cause of any one accidental
explosion,

s 22104 a
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Detonators for Fuzes.

The term “ detonator ”’ is now somewhat loosely applied.
. A true detonator is an article which when fired communicates
a *“ wave ” of detonation to a high explosive fuze filling,

It has now become customary, however, to refer to both
caps which are filled as true detonators, and caps which are filled
with an igniferous composition, as detonators. ,

In Naval Service fuzes, both true detonators and igniferous
detonators are used, and in this Handbook, in order to prevent
confusion or misapprehension, fuze detonators will be referred
to as * Disruptive Detonators ”’ and “ Igniferous Detonators.”

Disruptive Detonators.—Disruptive detonators are used in
fuzes and gaines which have the magazine filled with high
explosive. | . : .

The function of these detonators is to communicate a wave
of detonation direct to the fuze or gaine filling. o

- The filling of disruptive detonators consists of a charge of
pure fulminate of mercury. When this substance receives a
hard, sharp blow, a molecular disruption takes place and a wave
of detonation is propagated to the fuze filling. ,

‘The necessary blow is given by the pressure and heat evolved
from the ignition of some gunpowder placed immediately above
the fulminate. : :

Igniferous. Detonators.—Strictly speaking, it is not correct to
apply the term “ detonator ” to those caps which are filled with
a mixture of fulminate of mercury, potassium chlorate, and
antimony sulphide, usually in the proportion 6.6.4, though in
some special igniferous detonators the proportions of the
ingredients are slightly different. ‘If filled as above, detonators
are usually known as * 6.6.4 detonators.” .

. The function of an igniferous detonator is not to propagate
a wave of detonation, but by means of a flash to ignite gunpowder.
. Igniferous detonators are used in fuzes, therefore, for all
purposes other than that of initiating a wave of detonation;
their usual function is the ignition of the powder filling of a
fuze magazine. i . :
' Gaines. _ ,

It is sometimes necessary to use powder filled fuzes with
high explosive shells, while'at the same time it is desired to ensure
detonation of the high explosive shell filling. S

In such cases a “ gaine” must be interposed between the
fuze and the shell filling. _

A gaine, therefore, may be briefly described as a contrivance
which will enable a high explosive shell filling to be detonated
even though the fuze used is filled with powder.

. Whenever gaines are handled,—for example; in fuzing H.E.
shells with time fuzes—they must be treated with the greatest
care, . : : : - ,
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PART II

DETAILED DESCRIPTIONS OF CERTAIN FUZES.

Fuze Percussion Base, Hotchkiss, Mark IV. (Plate 29.)

This fuze is used in 6-pdr. and 3-pdr. steel pointed powder-
filled shells, and also in 2-pdr. common pointed shells. )

It consists of the fo]lowmg parts :(—

Body, percussion pellet, creep spring, screw cap, ‘screw
'plug, and an igniferous detonator.

The body is made of metal, screwed externally with a left-
handed screw (12 threads to the inch), and a flange is formed at
the base to act as a gas-check. A projection is also formed below
the gas-check to take the key by means of which the fuze is
screwed into the shell.

The body is bored out from the front for the reception of the
percussion pellet, and at the top the body is screwed internally
to receive the screwed cap.

At the bottom of the bore in the body an undercut recess
is formed.

The percussion pellet consists of a brass casing filled with an
alloy of 12 parts of lead and one part of tin. A roughened
needle holder of hard brass wire which carries a steel needle
at its front end is embedded in the lead alloy in such a position
that the point of the needle does not protrude beyond the level
of the top of the complete percussion pellet.

The needle holder has an enlarged base and rests in the undercut
recess in the body and supports the whole percussion pellet..

The upper portion of the brass casmg is reduced in dmmeter
to accommodate the spiral creep spring.

The screw cap is screwed externally to fit into the body, and
mterna]ly to receive the screw plug which retains the detonator.

A fire hole is bored through the centre of the front end of the
cap to allow the flash from the detonator to pass out.

The igniferous detonator contains, enclosed in a-copper ca,p,
2 grains of 6.6.4 composition.

Action of the Fuze.—On shock of discharge the percussion
pellet sets back over the needle holder and so causes the needle
to project beyond it.

The alloy at the bottom of the pellet cushions against the
bottom of the fuze, and a portion of the alloy dovetails into the
undercut recess. This forms a weak connection between the
pellet and the body and a,ss1sts in checkmg premature action
due to rebound. .

G2
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On graze or impact the pellet sets forward, overcoming the
connection formed by the dovetailing of alloy into the undercut
recess and the pressure exerted by the creep spring. In going
forward it carries with it the needle holder, so that the needle
pierces the detonator, the flash from which passes through the
fireholes in the cap and ignites the filling of the shell.

Note.—A more sensitive type of Hotchkiss base percussion
is being introduced to give more certainty of functioning in 2-pdr.
shells, and its use will be restricted to shells of this calibre.

Fuze Percussion- Base, Medium, No. 12.

-Various marks and descriptions of No. 12 fuze will be found
in the Service. Marks earlier than VIII are being withdrawn
and are obsolescent. -

Ordinary No. 12 fuzes are used in common pointed powder-
filled shells 4-7-inch and below.

No. 12 Special Fuzes, i.c., fuzes of which the body and cap
are manufactured of lead-free metal, and which are fitted with a
steel ring instead of a steel protecting plate, are used in semi-
armour piercing shells, 4-7-inch and below, which are filled with
lyddite. :

The letter “ D ” placed after the numeral of the fuze, eg.,
No. 12D, indicates that the fuze is fitted with an additional
¢ Delay ” beyond that inherent in the fuze itself.

The letters “ W,” “F,” or “N” after the number of the
fuze relate to the nature of the creep spring fitted to the fuze.

The letter “ W » indicates that the strength of creep spring
fitted is one-half the strength of the creep spring fitted to the
fuze as originally designed.

The letter ¢ F ”’ indicates that the strength of the creep spring
is one-fifth the strength of the original creep spring. '

The letter “ N » indicates that no creep spring is fitted.

In the latest mark of No. 12 fuze to be manufactured, :.e.,
the Mark XI, when creep springs are fitted they are invariably
of the “F” type. ,

Some fuzes No. 12 had about half the external body threads
removed so as to enable them to be used in certain special shells.
These fuzes are distinguished by the letter “Q” after the
numeral.
~ No. 12 fuzes with original, “ W,” and “F” creep springs
may be found still in use in common pointed powder filled shells,
but all No. 12 special fuzes, with the exception of those used in
4-7-inch semi-A.P. shells, are fitted with “F > creep springs.

The special fuzes issued for use in 4 7-inch semi-A.P. shells are
of the “ N ”’ type, i.e., the creep spring has been omitted.

‘Tt was found necessary to do this in order to attain the
requisite degree of sensitiveness to ensure correct action of the
fuzes in 4-7-inch shells, when fired against thin plating. '

It was found by trial that, on account of the eccentricity of
the centre of gravity of the graze pellet in No. 12 fuze, sufficient
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friction was set up to prevent creep action taking place during
flight in these shells. :

Generally, however, the omission of a creep spring is mosb
undesirable, and resource would only be had tosuch an expedient
when the additional risk involved-is considered justifiable on
account of war exigencies. - ’

Fuze Percussion Base, Medium, No. 12, Mark XI. (Plate 30.) ‘
The principal components of the fuze are : — '

‘Body, pressure plate and spindle, steel protecting plate,
detonator pellet, centrifugal bolt, small retaining bolt,
locking pellet with spiral spring, detonator plug with
igniferous detonator, brass ball with retaining bolt and
spring, creep spring, screwed cap with needle.

The body is made of metal, a flange being formed at the lower
end. A portion of the body is screw-threaded externally with a
left-handed screw (12 threads per inch). The threading extends
for about 1} inches from the top of the flange. 7

The body is bored out centrally to receive the percussion
arrangement and is screw-threaded internally at the top to take
the screwcap. _

The percussion chamber is coned towards the bottom and
terminates in a small seating for the brass ball. S

A flash channel is bored radially through the body and forms
a communication between the underside of the ball seating
and the bottom of a vertical channel which is bored in the body
to one side of the bore for the percussion pellet. - .

The upper end of this vertical channel emerges into a circular
groove formed in the top face of the body. )

The vertical channel is filled with perforated powder pellets
and the circular groove at the top of the body contains a ring of
compressed powder.

On another diameter, and slightly above the flash channel
mentioned above, is drilled a second radial hole which contains
a small bolt and spring, the function of which is to retain the
brass ball (commonly referred to as the pea ball) on its seating
until after the fuze is fired in a shell from a gun.

Another vertical bore is made in the body to one side of the
central bore, and in this bore the pressure plate spindle works.
The lower part of the bore is enlarged to form a seating for the
gas-check pressure plate and below the seating the hole is screwed
(left-handed) for the reception of the steel protecting plate.

Two key slots are provided in the base of the fuze, to taki
the key for screwing the fuze into the shell. -

The detonator pellet is made of metal and is cylindrical in
shape, but the lower part is coned to fit the bottom of the central
bore in the body of the fuze. : . :

A circular flange is formed near the bottom of the pellet,
and this fits into a circular groove, especially prepared for it,
in the body. - .
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The pellet is screw-threaded internally at the top for the
reception of the metal detonator plug. A flash hole is drilled
vertically from the detonator chamber for about two-thirds of
the total length of the pellet, when its direction is changed to
enable the flash from the dbtonator to emerge just above the
circular flange on the pellet. :

Holes are also bored in the pellet in which the centrifugal
bolt and locking pellet are accommodated. The necessary holes
to permit of the free action of the components and also the small
retaining bolt are suitably bored in the body of the fuze.

A longitudinal groove is formed in the side of the detonator
pellet into which fits a small guide pin screwed in through the
body. The function of this pin and groove is to prevent the pellet
turning in the body. * , :

The centrifugal bolt passes through the detonator pellet at
right angles to its axis. One end of the bolt is enlarged and the
other end projects, in the position of rest, through the detonator
pellet into a recess in the fuze body, so locking the pellet to the
fuze. ‘

In this position, the bolt closes the passage through which
the flash of the detonator must pass to ignite the fuze filling.

A hole, however, is bored through the shank of the centrifugal
bolt in such a position that, when the fuze rotates and centrifugal
action causes the bolt to become unlocked from the fuze body,
this hole is in prolongation of the flash hole bored in the
detonator pellet. : -

The head of the centrifugal bolt is fitted with a small pin,
which enters into a bole in the detonator pellet, and this prevents
the centrifugal bolt from turning and ensures that when the bolt
moves outward the hole bored through the shank is correctly
Placed in relation to the flash hole in the detonator pellet.

The small retaining bolt is situated between the pressure
plate spindle and the centrifugal bolt, and until the pressure
plate is forced forward this small retaining bolt is unable to
move outwards, and therefore prevents the centrifugal bolt from
becoming unlocked from the body of the fuze.

When the gun is fired and the. pressure plate spindle forced
forward, that portion of the spindle which is reduced in diameter
is brought opposite the small retaining bolt, thus leaving it free
to move outward. 4

This it does under the action of centrifugal force assisted
by the pressure exerted on it by the head of the centrifugal bolt.

The igniferous detonator consists of 3 grains of 6.6.4 composi-

tion enclosed in a copper cap and covered both top and bottom
with a brass disc. :
. On the top of the upper brass disc is placed a copper washer
and the lower portion of the detonator shell is pierced with
4 holes through which the flash of the composition passes when
‘the detonator is fired. : : _

A steel spiral spring rests on top of the pellet and is compressed
between the pellet and the underside of the cap of the fuze. -
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The pressure plate and spindle are made of copper in one
piece. At the lower end the plate is formed to fit into the
seating in the body specially prepared for it, and in conjunction
with which it forms a gas tight joint on firing of the gun, and
with which it normally forms a watertlght joint.

The pressure plate spindle is cylindrical in shape and exténds
for about 1-6 inches into the fuze. Near its upper end, it is
reduced in diameter to enable the small retaining bolt to move
outwards, when the whole pressure plate and spindlé are forced
forward by the pressure of the gases generated when the gun is
fired.

Towards the lower end, the spindle is enlarged in diameter
and a boss is formed Whlch prevents the whole component being
forced too far forward on firing, and which also forms an
additional safeguard against the entry of hot gases.

In the position of rest, the portion of the spindle above the
point where the spindle is reduced in diameter bears against the
small retaining bolt, and this in its turn bears against the head
of the centrifugal bolt, causmg .the other end of the centrifugal
bolt to protrude into a recess in the body of the fuze and 80 lock
the pellet and prevent forward movement. '

The shank of the centrifugal bolt when in the position ]ust
described also performs the function of blocking the flash hole
in the pellet and so prevents a premature ignition of the fuze
filling should the detonator be accidentally fired.

The pressure plate is retained in position by a steel. protectmg
plate, which is screwed in left-handed on to ite underside. This
protecting plate performs the function of protecting the copper
pressure plate from accidental blows, such as might force the
pressure plate and spindle forward, causing the small retaining
bolt to leave its position of safety and permit of the centrifugal
bolt becoming unlocked from the body of the fuze, thus rendering
the detonator pellet liable to move forward, only the action
of the creep spring preventing tliis taking place.

.. Four holes are bored through the steel protecting plate to
permit of pressure from the gases generated on firing the gun
being exerted on the base of the pressure plate.

The cap is made of metal and is screwed extemally for
attachment to the body.

A steel needle is screwed in through the centre of the cap

from the top, and six holes are bored in the cap to allow.the

flash from the fuze filling, when fired, to pass into the shell.

A paper washer is secured with shellac to the under side of the

ﬁall), and a fillet of Pettman cement is inserted into each flash
ole.

A seatmg for the upper end of the creep spring is formed on
the underside of the cap and the cap is prevented from unscrewing
by means of a set screw which passes vertically through it into
the body of the fuze. .
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Action of the fuze. :

1. Safety Arrangements.—The fuze is specially designed to
withstand considerable rough usage without being rendered
. dangerous or unserviceable, and also to prevent accidental
ignition of the fuze filling (and so a premature explosion of the
shell) should the fuze detonator fire accidentally before the fuze
18 (13 arm ‘,’ .

The centrifugal bolt in the detonator pellet performs a double
function, since its strong shank which protrudes from the
detonator pellet into a specially prepared recess in the body
securely locks the whole percussion pellet in its rearmost position,
and also blocks the detonator flash channel in the detonator
pellet, until such time as the bolt becomes unlocked from the
body of the fuze. :

Thus, the detonator is unable to reach the needle, and should
the detonator fire accidentally, due to rough usage or shock, the
- flash should not pass beyond the centrifugal bolt.

There is, however, always a possibility that, owing to human
shortcomings, faults may occur either in manufacture or in
agssembly, which might result.in the flash from a prematurely
fired detonator being able to pass beyond the position at which
it should be normally stopped by the centrifugal bolt.

For example : the small retaining bolt may be inadvertently
omitted. This would mean that the centrifugal bolt would be
able to pass across the detonator pellet so that the hole in the
shank of the bolt was placed in prolongation of the flash hole
in the detonator pellet at any time.

To guard against the possibility of accident due to the flash
of a prematurely fired detonator passing the point where it should
be stopped by the centrifugal bolt, additional safety arrangements
against premature ignition of the fuze filling are embodied.

Firstly, the flash from the detonator on emerging from the
lower portion of the flash channel in the detonator pellet is
blocked by the small flange formed on the conical portion of
the detonator pellet; and secondly, should the flash manage to
get past this flange, it is blocked by the pea ball covering the
entrance to the flash channel in*the base of the fuze.

Thus, unless the detonator pellet is raised off its seating, the
fuze is particularly safe against accidental ignition of its filling,
in the event of the detonator firing prematurely either at rest
or when the gun is first fired and before the shell leaves the muzzle.

That component known as the small retaining bolt may,
if it is possible to differentiate between any component con-
stituting one of the safety arrangements of a fuze, be regarded
as the most important of all, since if it is omitted the centrifugal
bolt can move across the detonator pellet, and not only open up
a free passage for the flash of the detonator through the pellet,
but also unlock the pellet from the body of the fuze, thus leaving
the former free to move forward off its seating and so destroying
the efficacy of the other safety arrangements. : :
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As this small retaining bolt is a small component it is by no
means difficult for it to be dropped out during the assembly of
a fuze, and special tests are therefore carried out to ensure that
no fuze is issued to the Service in which it is absent.

1I. Action on firing of gun and on' impact with target.—
The pressure of the gases generated by the charge on firing
of the gun is exerted, through the four holes in the steel protecting
plate, on the base of the copper pressure plate.

The whole pressure plate and spindle are forced forward,
the spindle being prevented.from going too far forward by the
boss formed at its lower end coming into contact with the seating
specially prepared for it in the body of the fuze.

In moving forward the portion of the pressure plate spindle,
which is reduced in diameter, is brought opposite the small
retaining bolt, and the latter is therefore free to move outward.

Under the action of centrifugal forces, resulting from the
rotation of the shell, both the small retaining bolt and the
centrifugal bolt move across the fuze, and the detonator pellet
becomes unlocked from the body of the fuze.

- At the same time the detonator flash channel becomes
unblocked owing to the hole in the shank of the centrifugal bolt
being brought in line with the hole in the pellet.

. By the action of centrifugal force, also, the small bolt, which
retains the pea ball in position, moves outward against its spring,
thus enabling the pea ball to move off its seating into the position
originally occupied by the bolt. (The pea ball seating is made
slightly eccentric in order to ensure the pea ball moving into
the retaining bolt recess.)

The creep spring assists to prevent rebound action of the
percussion pellet, should the latter become unlocked from the
fuze before the shell leaves the muzzle.

It is, however, improbable that the centrifugal forces set up
are strong enough to cause the small retaining bolt and centrifugal
bolt to move outwards before the shell leaves the gun, on aecount
of the friction set up by setback forces.

During flight the detonator pellet is prevented from moving
forward relatively to the shell by the creep spring, and it is pre-
vented from turning in the fuze body by the guide pin, which
fits into the groove formed on the pellet itself.

Apart from the prevention of any tendency of the pellet
to screw itself forward during flight, it is essential in this fuze,
and in other fuzes of the same type, that the pellet should be
prevented from turning, since otherwise the locking pellet might
be unable to function.

On the forward velocity of the shell being checked by graze
or impact the percussion pellet moves forward, overcoming the
resistance of the creep spring, and carries the detonator on to
the needle. The forward movement of the pellet also disengages
the flange formed at its rear end from the seating into which it
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fits in the body, thus opening up a clear passage for the detonator
flash through the hole originally closed by thé pea ball into the
lower flash channel, which communicates with the bottom of the
vertical powder pellets. :

When the percussion pellet has moved forward a certain
distance, the locking pellet is forced outward by its spring into
the same recess that was originally occupied by the small end
of the centrifugal bolt.

This locking pellet prevents the percussion pellet moving to
the rear again under the action of the creep spring, so closing
the passage for the detonator flash.

The detonator is fired by the needle and its flash passes through
the flash channels in the pellet and centrifugal bolt, through
the hole originally closed by the pea ball, and into the flash
channel at the base of the fuze, and ignites the perforated powder
pellets in the vertical channel.

These burn and ignite the powder ring at the top of the fuze,

the flash from which passes through the holes in the cap of the
fuze and ignites the filling of the shell.
A slight “delay ” is inherent in the fuze owing to the time
taken for the pellet to move forward on to the needle for the
detonator flash to ignite the fuze filling, and for the burning of
the fuze filling itself.

Fuze Percussion Base, Large, No. 16, Mark IV. .

~ This fuze is similar in construction to No. 12, Mark XI, but
1s made on a larger scale.

The body it manufactured of a special alloy, and both the
body and the cap are made of ‘lead free ” material, s0 as to
enable the fuzes to be used in shells filled with high explosive of
which pieric forms an ingredient. '

The copper pressure plate is retained in position by a steel
protecting ring (as in the case of No. 12 special fuzes) instead of
being covered by a steel protecting plate. :

The cap is screwed for a longer distance and with a coarser
thread than in the case of No. 15 fuze, so as to form a stronger
connection between the cap and the body. ' »

The interior of the cap is coned to receive the front end of
the detonator pellet, which is tapered. :

The object of the coning of the cap and the tapering of the
front end of the detonator pellet is to cushion the blow of the
detonator pellet on the cap when the forward motion of the fuze
is checked, and so reduce the liability of the cap to be forced out
of its seating, when the shell in which the fuze is fired receives a
violent.check on impact with heavy armour.

Nore.—“Delay ” or “D” fuzes can be easily identified
by the colour marking of the base and cap of the fuzes. :
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No. 16D fuzes are marked on the base thus :—
' REO CENTRE

F ™

-'"'l
OUTSIDE CIRCLE JII ( \ | _INNER CIRCLE
RED ,l BLUE

\/

All No. 16 and No. 16D fuzes are only used in shells which are
fitted with base cover plates, and the fuzes themselves are covered
by a copper gas-check which is placed between the fuze and the
base cover plate.

(Refer to plate showing A.P.C. shell.)

Time, and Time and Percussion Fuzes.

Fuze, Time and Percussion, No. 81 Mark IIL

This fuze is now only used in star shells.

It is similar in all respects to fuze No. 93 Mark I, except that
the time rings are filled with 30-sec. fuze powder.

Fuze, Time, No. 181.

This is No. 81 T. and P. fuze Mark II, with the percussion
arrangement removed. It is used with star shells.

Fuze, Time and Percussion, No. 84.

These fuzes were originally issued for use in shrapnel shells
7-5-inch and below, but have now been superseded by No. 93
fuze for 7-5 inch and 6—mch and by No. 192 for 5e 5—mch and
below.

No. 84 fuzes are rapldly being withdrawn from the Service,
and after withdrawal will be converted to No. 192, which fuze is
gimilar in all respects to No. 84, but has the percussion mechanism
omitted and the time rings filled with compositions, which result
in long times of burning being obtained if desired.

Fuze, Time and Percussion, No. 92 Mark IL. (Plate 31.)
Fuze, Time, No. 192 Mark L

These two fuzes differ only in that the former is fitted with a
percussion mechanism, while the latter has the percussion
mechanism' removed, the space occupied by it being filled with a
wood plug.

No. 92 fuzes were ongma]ly approved for use in shrapnel
shells 5-5-inch and below, where such shells are screwed to the
2-inch fuze hole gauge.

No. 192 fuzes were approved for use in 4-mch H. E shells in
conjunction with No. 8 gaine.

It has;, however, been found that the type of percussion
mechanism fitted to No. 92 fuzes is not so safe and reliable against

.
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the possibility of premature action as is desirable in Naval Service
fuzes, so that all future fuzes of this type will have the percussion
mechanisms omitted and become time fuzes only under the
nomenclature No. 192. .

Any No. 92 fuzes already issued to the Service will gradually
be withdrawn for conversion to No. 192 by removal of the
percussion mechanism.

Both No. 92 and No. 192 fuzes are ‘‘ tensioned > fuzes, the
cap being screwed down so that the bottom ring turns under
a moment of 144 4- 12 in./oz.

The fuzes are provided with setting studs, one in the body
and one in the bottom ring to enable them to be used.with a
fuze setter. : _

No. 92 fuzes consist of the following principal parts :—Body
and top cap of aluminium alloy, two metal time rings, metal base
plug, a percussion needle plug and time needle pellet, a time
detonator holder with igniferous detonator, a metal percussion
pellet carrying an igniferous detonator and a perforated powder
pellet, 3 metal centrifugal bolts, metal tube liners, and the neces-
sary springs, guide pins, setting pins, &c. Two safety pins are also
provided which have beckets attached to them, that for the time
safety pin being knotted at }-inch intervals to enable it to be
easily identified by touch. v

. The lower part of the body is screwed externally to the 2-inch
fuze hole gauge, and internally for the reception of the base plug.

Above the external screw threading the body is enlarged and
a seating is formed on the underside to fit the shell into which the
fuze screws, and on the upper side a platform is formed on which
the bottom time ring rests.

Above the platform the body terminates in a stem, the upper
part of which is threaded to receive the cap.

The body is bored and screwed internally to form the magazine
and to receive the percussion mechanism and base plug. Two
screwed holes are formed to receive the percussion needle plug
and the time detonator pellet.

Above the latter, the hole is- continued to receive the time
needle pellet and spring.

Holes as necessary are formed in the body to receive the
centrifugal bolts retaining the percussion pellet and the safety
pin, and to permit the flash from the detonator to reach the upper
time ring.

A small hole is also bored vertically to receive the percussion
safety pin, closing plug and spring, and the top of the stem of the
body is recessed out.

Holes are also bored in the body to receive the perforated
powder pellets, which convey the flash from the bottom ring to
the magazine.

The outside of the platform of the body is graduated from
0 to 22, the graduations being subdivided into tenths. A safety
mark is also provided, and a steel setting stud is screwed into the
body to enable the fuzes to be used with a fuze setter.
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The top cap is screwed and shaped internally to fit the top of
the stem of the body. It is provided with a set screw to enable it
to be clamped in the correct. position after the tensioning of the
time rings has been adjusted. , :

The metal time rings are provided with channels, that in the
top ring being filled with 22-sec. powder, and that in the lower
ring with R.D. 202 composition.

Washers of vegetable paper are shellaced to the bottom surface
of each ring after the powder has been pressed in position. -
A hole is bored at an angle from the top of the bottom ring

to the commencement of the composition, and in this hole a
perforated powder pellet is placed to assist the ignition of the
fuze powder.

Holes are also bored to form a communication between the
commencement of the powder in the top ring to the interior of
the ring, the inner opening of the interior hole being positioned
go as to be opposite the flash hole bored in the stem of the body.

A perforated powder pellet is placed in the interior hole in the
top ring to assist in the flash from the detonator being conveyed
to the powder; the hole, in which this pellet of powder is placed,
is closed by a paper patch secured with shellac. :

In each ring fire escape holes are provided so that the gases
formed by the combustion of the fuze powders can escape into
the atmosphere, and perforated pellets of powder are inserted into
each of these to ensure that the brass discs, with which these holes
are closed, are blown out when the fuze powder ignites.

The rings fit over the stem of the body, cloth washers being
gecured to the platform of the body and the top of the bottom
ring with shellac varnish, holes being provided in the washers to
expose the powder pellets in the body and top of the bottom ring
respectively. . .

The percussion needle holder, which carries a steel needle, is
screwed into the centre of the bore in the base of the body in the
Mark I fuze. The Mark II fuze has a ““ screwed needle ” which
screws into the body from the top.

The time needle pellet and spring are inserted in the bore made
to receive them, and are retained in position by the time detonator
holder, which, with the detonator, is screwed into the bottom of
that recess.

The percussion pellet has a seating formed in the top for the
percussion detonator, and a hole is bored through it centrally to
receive a perforated powder pellet, which is retained in position
by a linen disc and brass washer. '

Three circular recesses are bored in the pellet to receive the
retaining bolts, and a perpendicular slot is also made in which
the guide pin works and prevents the pellet turning.

The creep spring is situated between the percussion pellet and
the top of the bore in the body, and the whole of the percussion
mechanism is covered with a linen disc.

The brass washer, which has a hole bored in'it, so that the

- flash from the perforated pellets in the body can pass into the



104

magazine, is secured in position by the base plug and the magazine
is filled with ¥'.G. powder.
Holes are drilled through the top ring, stem of the body and
time needle pellet, through which passes the time safety pin.
" Another hole is drilled through the lower portion of the body
for the percussion safety pin.

Action of the Fuze.

I. Safety Arrangement.—The time needle pellet is prevented
from compressing its spring prematurely and approaching the
detonator by the time safety pin, which holds it in its uppermost
position.

Should, however, the time detonator function prematurely and
ignite the time composition, the flagh is prevented from reaching
the magazine by the fuze bemg set to “ safe,” in which position a
solid portion of the bottom ring is above the flash hole in the body.

The percussion pellet is prevented from moving forward by
the percussion safety pin which, passing across the top of the
pellet, holds it in the rearmost position.

. After the percussion safety pin has been removed, the pellet
is still retained. in its rearmost position by the three centrifugal
bolts.

II. Action on Firing.

(a) Time Portion. ——Immedmt.ely before firing the the safety
pin is removed, and thg lower ring set in the desired position.

When the gun fires, the time needle pellet sets back and,
overcoming the resistance of the spring, fires the. igniferous
detonator.

The flash from the detonator passes through the hole drilled
in the stem of the body, ignites the pellet in the top ring, which in
its turn ignites the fuze powder.

The powder in the top ring then burns round in the same way
as the shell is rotating until it arrives at the perfora,ted pe].let at
the beginning of the lower ring. The powder in the lower ring
then ignites and burns round in the opposite direction until it
arrives at the perforated pellet in the body, which it ignites,
causing the magazine to explode.

The flash and gases from the magazine enter the shell and either
fire the gaine below it or ignite directly the shell burster, according
as whether the fuze is used in H.E. or shrapnel shells.

(b) Percussion Portion.—The percussion pin is removed, and
the hole through which it passes is closed by the closing plug,
which moves forward under the action of its spring.

The percussion pellet is then prevented from moving forward
by the creep spring and the three centrifugal bolts.

When the shell is fired from the gun, the rotation causes’ the
three centrifugal bolts to become disengaged, so that the pellet
is then only held back by the creep spring, while the guide pin
prevents the pellet frof turning. On graze or impact the forward
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velocity of the shell is checked, and the pellet moves forward,
overcoming the resistance of the creep spring, the needle pierces
the igniferous detonator, and ignites the powder pellet below it,
the flash from which passes into and explodes the magazine.

Both No. 92 and No. 192 fuzes, which are similar in appearance
to No. 84 fuzes, have the top ring lacquered green (indicating
22.gec. fuze powder), and the bottom red (indicating R.D. 202
composition), so that they can easily be distinguished from No. 84
fuzes. In addition the No. 192 fuze, which is a time fuze only, has
a large letter “ T 7 stencilled on it in blue.

Fuze, Time, No. 185, Mark I (Plate 32.)

A stock of these fuzes were obtained from the United States of
America during the recent war, and the fuzes are used in 3-inch
(123-1b.) H.E. shells, in 3-inch shrapnel shells, and in 3-inch
target smoke shells. ‘ ' , .

* The fuzes were originally obtained on account of trials-showing
that, when fired from 3-inch high angle guns, the percentage of
blinds obtained were very much less than occurred when any
available British time fuze was used under the same conditions.

A fuze consists principally of a body of metal which terminates
in a stem, and which is screwed externally at the lower end
%o the 2-inch fuze hole gauge. The interior is bored out, and
that portion of the bore, which would normally receive the
percussion mechanism, is filled with a wooden plug. A platform
is formed for the lower time ring to rest on, and the two time rings
are placed over the stem of the fuze, and held in position by the
metal cap. : .

Fuzes are of the  tensioned\”” type so that the cap, which is
fitted with a set screw, can be fixed in position after it has been
screwed down to the required degree, which is that the bottom
time ring can turn under a moment of 325 in./oz.

A recess is formed in the top of the stem in which works the
time detonator pellet. The pellet is suspended by a ring which
is sprung into a groove in the pellet itself, and which rests on top
of the stem. : .
~ The cap is of a special type to enable the gases formed, when
the fuze powder burns, to escape through the nose of the fuze,
and the time rings are specially manufactured so that the gases
are led to the interior of the fuze instead of directly into the air,
as is the case in ordinary British time fuzes. (The British No.
069 fuze is based on No. 185 fuze.)

The bottom ring of the fuze carries graduations from 0 to 21,
each of which is subdivided into 5 smaller divisions.

A safety mark is also placed on the bottom ring and the
setting mark is placed on the body. '

Studs are provided, one in the body and one in the bottom
ring, to enable the fuze to be set by means of a setter. :

No safety arrangements are embodied in the fuze beyond the
“ bridge ’ setting position and the spring ring suspending the
time pellet. : '
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When the gun is fired the time pellet sets back through the
suspending ring, which opens out, and the detonator is fired by
being forced on to the firing pin. The flash from the detonator
ignites the upper time ring and the subsequent action of the fuze
is similar to that of ordinary British double ringed time fuzes.

As soon as existing stocks of No. 185 fuzes have been used
up the fuze will become obsolete.

Fuze, Hydrostatic Valve, No. 8, Mark I. (Plate 33.)

This fuze is used in anti-submarine bombs and is screwed into
the side of the bomb. : : '

Four different types of fuzes are in use, but they differ only
from each other in respect of the strength of the spring which
governs the depth at which the fuze fires.

H.V. fuzes No. 8, fitted with the spring to cause them to
function at a depth of 40 feet, are known as No. 8 fuzes. Those
fitted with springs to function at a depth of 90 feet are known
as No. 8A fuzes, while those fitted with springs which cause func-
tioning to occur at depths of 140 feet and 190 feet are known as
No. 8B and No. 8E respectively. _

The fuzes consist of the following principal parts :—Body,
cover, pressure plate, plunger, hydrostatic valve spring, metal
washer, detonator holder with igniferous detonator, striker and
striker spring, tinned plate cup, safety pin with loop, rubber
diaphragm and washer, and leather washer.

The body is made of metal and has a square hole accurately
made through the centre in which slides the square portion of
the plunger spindle. Two holes are bored at right angles to the
axis, one of which is screwed to receive the detonator plug, and
in the other of which is situated the striker and spring. The
lower portion of the body is shaped to accommodate the bag of
powder which forms the magazine, and the upper portion has a
seating formed of the hydrostatic valve spring. Two vent holes
are drilled to form a communication between the upper and lower
parts of the body, and these prevent the formation of an unduly
strong air cushion,

The steel cover is secured to the body by twelve steel screws,
and between the cover and the body is gripped the rubber
diaphragm. Four water entry ports are drilled in the cover to
admit water to the top of the diaphragm and pressure plate.

To the phosphor bronze plunger is attached the pressure
plate and nut, and the upper portion of the plunger passes through
the centre of the rubber diaphragm, the latter being gripped
between the pressure plate and the nut, a brass washer and a
rubber washer being interposed between the diaphragm and
the nut to prevent damage to the former.

A safety pin passes through the boss of the cover and a hole
in the plunger, and until this is removed, the plunger cannot be
forced downwards.
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The tinned plate cup supports the powder charge and screws
on to the bottom of the body, and the empty space in the cup
itself prevents the formation of an air cushion.

The striker moves in a longitudinal groove in the plunger,
at the top of which a hole is bored, through which the striker can
move after the plunger has been depressed.

Safety Arrangements.—The only safety arrangement embodied
in the fuze is that of the safety pin, and it is most important to
ensure that this pin is not removed until immediately before the
fuze is required for firing.

When the pin has been removed, a very small drop on the base
is sufficient to cause the plunger to become depressed far enough
to allow the hole in the plunger to become placed opposite the
striker, with the result that a premature explosion occurs.

Action on Firing.—Immediately before firing the safety pin is
removed. No action takes place when the bomb thrower is fired,
but when the bomb strikes the water, water enters through the
entry ports in the cover, and as the bomb sinks and the pressure
becomes greater, the diaphragm and pressure plate are forced
downwards against the action of the H.V. spring until the hole
in the plunger is opposite the striker, which then flies forward
and fires the detonator. The detonator ignites the magazine, and
the bomb is detonated through the medium of an exploder.

Designs of H.V. fuzes which are adjustable for depth are
under trial, but these improved fuzes have not yet been introduced
into the Service.

22194 =




108

PART III.

GAINES.

Gaine No. 2, Mark III.

This gaine is used with No. 185 fuze in 3-inch target smoke
shell.

It consists of a steel body screwed at the top to suit the
adapter, into which it fits below the fuze, and at the bettom for
the reception of a steel cap.

A large cavity is bored in the centre of the body from the
bottom in which are placed the detonator and the C.E. pellets
forming the magazine, and these are retained in position by the
steel cap, a paper disc being placed between the cap and the
bottom of the body.

A somewhat smaller bore is drilled from the top for the
reception of perforated powder pellets; the top and bottom bores
are connected by a small hole, and the top of the gaine is covered
by a paper disec.

When the fuze fires, the powder pellets in the gaine are ignited
and the gases formed pass through the small channel connecting
the top and bottom bores, and cause disruption of the 10-grain
fulminate detonator which initiates detonation of the C.E. pellets
in the gaine, these in their turn causing the shell filling to detonate.

Gaine No. 2, Mark II.

This gaine differs from the Mark III gaine in a few minor
details and also in being fitted with a slightly different type of
fulminate detonator.

Caution.—When it is necessary to handle gaines, the grea.test
care is necessary to avoid knocking the gaine. Rough usage may
cause the detonator in the gaine to explode. If this happens
the safety shutter may prevent an explosion of the gaine, but
the risk is great of a serious accident.
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PART IV.

DETONATORS USED IN NAVAL SERVICE FUZES.

Description of a Typical Igniferous Detonafor.

The shell consists of a copper cup which is pressed into shape,
and through the base of which four holes are pierced. ILugs are
formed at the top of the cupped shell.

A thin brass disc is placed at the bottom of the shell covering
the four holes, and on top of the brass disc is placed the charge
of detonating composition, which consists of a mixture of :—

Fulminate of mercury ... ... 6 parts by weight.
Chlorate of potash ... 6 parts by weight.
Antimony sulphide ... ... 4 parts by weight.

This composition, which is put in dry, is pressed into the
detonator under a dead load of 600 lbs. and the surface of the
composition is then covered with shellac varnish.

A second brass disc is placed over the varnished composition,
and on top of that disc a copper washer rests; the lugs on the
shell are turned over on to the copper washer and retain it in
position.

Description of a 10-grain Disruptive Detonator.

The shell consists of a copper cup, into which is pressed, under
a dead load of 700 lbs., 10 grains of fulminate of mercury, and on
top of the fulminate ‘charge is pressed, also under a load of 700 1bs.,
4} grains of gunpowder.

The top surface of the gunpowder is then given a coating of
shellac.

General.

Before any detonators are issued for insertion into Naval
Service fuses, the greatest care is taken to ensure that they are
correctly made, that they are clean, and that no loose fulminate
or igniferous composition is present on the exterior of any
detonator. But, in spite of all the precautions which are taken,
it is quite impossible to ensure that over-sensitive detonators
are not sometimes passed into the Service.

It is, therefore, of the utmost importance that detonators or
fuzes containing detonators should be very carefully handled in
the Service. :

Both pure fulminate of mercury and igniferous compositions
are liable to deteriorate with time, but the rate of deterioration
of igniferous composition is very much less than that of pure
fulminate.

H2
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While under ordinary Service conditions an i gniferous

detonator filled with 8.6.4 composition may be expected to retain
its efficiency for probably 16 years, a pure fulminate detonntor is
liable to become quite unserviceable in from 4 to 5 years, and the

necessary action to ensure that unserviceable detonators do not
remain in fuzes is being considered.

The speed at which any type of detonator deteriorates is, of
course, greatly affected by the temperature to which the detonators
are subjected, the higher the temperature the shorter the life of
the detonator. .
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CHAPTER XI.

SMALL ARM AMMUNITION.

The term small arm ammunition generally includes ammunition
for aiming rifles in addition to rifle and pistol ammunition.

All such ammunition is fixed and is supplied in small arm
ammunition boxes and metal-lined cases.

1-inch Aiming Rifle Ammunition.
This ammunition was originally filled with powder. New
ammunition is now made filled with cordite.
It is manufactured either for percussion or for electric firing.
Some ammunition is now being made with steel bullets. This is
included in the designation.

Electric Aiming. (Cordite, Lead Bullet.) (Plate 34.)—The car-
tridge consists of a solid drawn brass case, lacquered internally
except that part which envelopes the bullet and the threads of
the primer hole.

The primer consists of a brass body having an enlarged head ;
the body is 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 iridio-platinum wire bridge, resistance 1 to 1} 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 key for
ingerting or removing the primer.

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 the mouth is closed by a card disc pressed in.

The paper tube is charged with about 14 grains of pistol powder
and closed by a card disc, the end of the tube being turned over
and secured with shellac.

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 round it and
are i_illed with pure beeswax; the base is reduced in diameter to
receive & copper cup.

The cup is made of solid drawn copper and is pressed firmly
on and inderited. -The bullet weighs 10 ozs. with a tolerance of
70 grains.
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Percussion Aiming. (Cordite, Lead Bullef.)—The Mark I car-

tridge differs from the electric in having a percussion cap, above
which is an anvil containing a magazine of fine grain powder.
The Mark II cartridge has a -455 pistol cartridge containing
about 5 grains of R.F.G.2 powder, as the means of ignition.
l-inch aiming rifles firing steel bullets were used during the
war for sinking mines. :

Small Arm Ammunition.
+303-inch Ball Cartridge, Mark VII. (Plate 35.)—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 of a grain of cap com-
position, pressed in and varnished, and it may be covered with a
tinfoil dise.

The charge consists of about 36} to 37} grains of size 5-2
M.D.T. cordite, about 36 to 44 tubes.

A glazed board disc is placed on top bf the charge.

The bullet weighs 174 grains. It is more pointed than the
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 20 per cent. 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 aluminium, the rear portion of 98 per cent. lead
and 2 per cent. 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.

+303-inch Ball Cartridge, Mark VI.—The cartridge consists of
a case, percussion cap, charge, glazed board disc and bullet. '

The case and cap are the same as those used in the Mark VII
cartridge.

"The charge consists of about 31 grains of size 3} cordite, in
60 strands.

A glazed board disc is placed on top of the cordite.

The bullet consists of a core made of an alloy of 98 per cent.
lead and 2 per cent. antimony, enclosed in a cupro-nickel envelope,
and weighs about 215 grains. The envelope is solid drawn
from an alloy of 80 per cent. copper and 20 per cent. nickel, and
the core is secured inside it by turning over the end of the envelope ;
a cannelure runs 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.

Note.—This ammunition is not now used for Naval Service.
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Charger for *303-inch S.A.A.—The Mark II charger 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 II is shown on the
side of the charger.

The Mark I charger has neither the spring stops nor the
strengthening ribs on the basge.
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Note.—A “ charger” is not loaded into a rifle; a clip ”” on
the other hand is loaded with the cartridges, but clips are not used
in the British Service.

Bandoliers for *303-inch S.A.A.—Cotton Bandoliers, Mark 1I,
are used for packing -303-inch Mark VII ammunition in chargers.
They are made of khaki-coloured jean, and consist of a body
divided into five pockets and provided with a carrying strap.
The pockets, each of which holds ten rounds in chargers, are closed
by means of fasteners.

Mark I and I* bandoliers differ from the Mark II in being
made of drill and, in the case of the Mark I, in having larger
Pockets divided by single rows of stitching. No more will be
made, and as soon as existing stocks are used up, they will be
regarded as obsolete. '
*303-inch Tracer and Incendiary Ammunition.

8.P.G. Tracer Ammunition is supplied for use with the machine
guns of a ship against aircraft, and for aircraft armament.

The cartridges are stamped on the base with a letter G after
the Mark VII.

The caps are coloured red.
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Incendiary Ammunition. : .

This is kept in store at depdts and may be issued to aircraft
carriers for use by the machine guns of aeroplanes.

These cartridges are stamped in the base with a letter B after
the Mark VII.

The caps are coloured blue. This ammunition is not to be
stowed below. :

S.P.G. and incendiary -303-inch cartridges are packed in
S.A.A. boxes. (480 rounds or 1,280 rounds.)

*303-inch Blank Ammunition.

In -303 blank cartridge cases the numeral on the base may not
always be applicable to the 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.

*303-inch Blank Cartridge, Mark V, without Bullet.—The
Mark V blank cartridge consists of a Service pattern case and cap.

The case contains a charge of 10 grains of sliced cordite size 20,
on top of which is placed a strawboard wad. The mouth of the
case is then necked and crimped.

The Mark VI blank cartridge originally had a mock bullet, but
all mock bullets are ordered to be removed.

*303-inch Drill Cartridges.—The Mark IIT consists of a
Service case without the 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 Mark VI differs from the Mark III in having a metal bullet,
and is supplied for use with Lewis Guns.

"303-inch Short Range Practice Cartridge, Mark IV.—This
cartridge is for use at certain coastguard ranges. It consists of a
Service pattern case and a percussion cap. The case is blackened
for a length of 1} inches from the mouth and contains a charge of
about 18 grains of size 4-2 M.D.T. cordite. A glazed board disc
is placed over the top of the charge. The bullet consists of a
cupro-nickel envelope having a lead core; it is 1-076 inches long,
and weighs 188 grains. It is secured in the case by 3 indents.
The total length of the cartridge is from 2-9 inches to 2-975 inches.

Webley Revolver Ammunition, Mark II. (Plate 36.)

The cartridge consists of a case, cap, glazed board disc and
bullet. ’

The case is made 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 fire holes. It has the manufac-
turer’s initials or recognised trade mark, the numeral and the
broad arrow stamped on the base.
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The cap is formed of copper and contains 4 of a grain of cap
comp031t10n pressed in and varnished, and may be covered with
a tinfoil disc.

The charge consists of about 64 grains of size 1 cordite, length
.05 inch. A glazed board disc is placed on top of the cordite.

The bullet is made of an alloy of 12 parts lead and one part
antimony, and weighs 265 grains. It has a cavity formed in the
base and three 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 tin and lead.

The Marks IV and V cartridges differ from the Mark II in the
bullet, which has a flat head and weighs 220 grains. A slightly
heavier charge is used.

The Mark V differs from the Mark IV in the bullet being made
of lead and antimony, instead of lead and tin.

Aiming Tube Cariridges.

93-inch Aiming Tube Cartridge, C.F., Mark I.—The case is of
solid drawn brass with the cap chamber and anvil formed in the
base. Two fire holes in the latter commumcate from the brass
cap to the powder charge.

The charge is 3} grains of Curtis & Harvey s Diamond No. 2.

The bullet is made of an alloy of 12 parts lead and one part tin,
and weighs 37 grains with a tolerance of 3 grains, and there are
two wads fastened to its base, that next the bullet being greased
and the other of grey cloth.

The Mark II differs from the Mark I only in the arrangement
of the wads and in having the base of the bullet slightly recessed.

Note.—This ammunition is not now used for Naval Service.

+28-1ncHE AMING TuBE CARTRIDGE, MARK 1.

---=- Gressed wad.
-+ Grey eloth wad.

3} grains of No. 2
diameond powder




116

The bullet is of lead with 1 to 1} per cent. of tin and weighs
about 40 grains, and has three cannelures round it to retain the
lubricant.

The ¢harge is 4-7 grains of black powder.

This is the commercial - 22-inch long rim fire cartridge.

" The No. 2 Mark I has been introduced for use in Webley pistol
aiming tubes and differs from the No. 1 cartridge in being shorter
and in having a 30-grain bullet. It corresponds to the commercial
- 22-inch short rim five cartridge.

+22.1vce AIMIN¢ TUBE CARTRIDGE, No. 1, Mark L

- 4.7 grains of powder.

Composition.

Marking and Packing of S.A. Ammunition.

All cartridges have the following markings stamped on their
base :— :

Initials of factory.

Mark of cartridge.

Year of manufacture (last two figures).

Service broad arrow.

All small arm ammunition, except rim fire aiming cartridges,
is supplied either in
Whole S.A.A. boxes,

Half S.A.A. boxes, or
Quarter metal-lined cases.

Rim fire cartridges are packed 10,000 in a packing case.

Markings on Boxes.—These have contents labels and labels
bearing special devices for each nature of ammunition. These
devices are intended for ready recognition and to enable ammuni-
tion to be picked out by native porters when such are employed
for operations ashore.

These labels are shown in Plate 37.

The date of packing and the initials of the factory are to be
found at the end of each box. '
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Identification of S.A. Cartridges.

1-inch Aiming Rifle Cartridges.—All 1-inch cartridges, filled
cordite, are stamped with the letter C” on the base.

Cordite filled cartridges have & strip of ORANGE paper showing
round the junction between the bullet and the cylinder.

Powder filled cartridges have this paper but it is WHITE.

Electric aiming rifle cartridges can be recognised by the
insulating bush round the contact piece of the primer. .

Packing.—All 1-inch cartridges are packed in bundles of 12
in brown paper. Eight bundles (96 rounds) go to a large
S.A.A. box.

-303-inch Cartridges, Marks VI and VIL.—These cartridges are
easily distinguished by the shape of the bullet. The Mark VII
is the much more pointed.

Mark VII cartridges of the future make will have a dark purple
ring painted round the edge of the cap.

Packing.—Marks VI and VII ammunition is packed in bundles

_of 10 in brown paper, 1,100 rounds to a large S.A.A. box, 500 to
a half S.A.A. box and 1,200 to a quarter metal-lined case.

Mark VII ammunition is also supplied 5 rounds in a charger
(for use in short rifles), 840 rounds to a large S.A.A. box. '

These chargers may be supplied 10 in a canvas bandolier, 850
rounds to a large S.A.A. box.

-303-inch Cartridges for Machine Guns.—These are packed
48 rounds in a cardboard box, 20 boxes 960 rounds in a large
S.A.A. box, and 480 rounds in half S.A.A. box.

The boxes are stained green and the labels are marked
MACHINE GUNS, BUNDLED.

-303-inch Blank Cartridges.—These are packed 10 in a blue
paper packet, 1,450 rounds to & quarter metal-lined case; 3,400
rounds to half metal-lined case, and 7,680 rounds to a whole .
metal-lined case.

Webley Revolver Cartridges.—These can be distinguished from
Webley automatic pistol cartridges because the latter have a bright
nickel ‘cased bullet and the rim of the case is countersunk.

Packing.—These are packed 6 in a brown paper packet, 828
rounds in a half S.A.A. box.

93-inch Central Fire Aiming Tube Cartridges.—These can be
distinguished from rim fire cartridges (-22-inch) by their brass
cases. Rim fire cartridges have copper alloy cases.

Packing.—They are supplied 100 in a cardboard box, 9,100
rounds in a quarter metal-lined case.

-99-inch Rim Fire Aiming Tube Cartridges (Nos. 1 and 2).—
No. 1 cartridge is a longer cartridge than the No. 2.

Packing.—Both types are supplied 100 in a cardboard box;
ten boxes go to a square tin, ten of which go to a wooden packing
case; 10,000 rounds in all. '
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CHAPTER XIIL

STICK BOMBS, STICKS, EXPLODER AND CARTRIDGES
FOR ANTI-SUBMARINE USE.

Introductory Remarks.

Against a submarine on the surface the flat trajectory fire of
ordinary high velocity guns is not a fully satisfactory means of
offence and against a submerged submarine it is useless. To
disable the enemy it is necessary to damage the “ pressure hull.”

During the war special weapons were developed, which fall
broadly into two types, both being designed to burst under water.

(1) Stick bombs of large capacity which can be thrown by
bomb throwers, howitzers or ordinary B.L. or Q.F.
guns. These are in the nature o “ depth charges ”’
which can be thrown to a distance. ,

(2) Bombs or shells of high capacity which can be fired
from high trajectory bomb-throwers or howitzers.

Stick Bombs. (Plate 38.)

The stick and bomb are separate components.

There are four sizes of bombs, which are referred to by their
nominal weights (the weight of the bomb together with the weight
of the normal stick used with it), known as 200-1b., 350-lb.,
500-1b. and 600-1b. stick bombs.

All these bombs are of similar design.

The 200-Ib. bombs consist of a spherical cast steel body in
two parts welded together. Two holes are formed in the body,
one at the top and one at the side; the former being fitted with a
metal bush to receive a plug, and the latter being fitted with a
metal bush and tin container for the reception of an exploder and
the hydrostatic valve fuze. This bush is closed during transit by
a plug.

A cast steel socket for the stick is riveted and welded to the
bottom of the bomb. The bomb may be filled with trotyl, but the
majority are filled with amatol 40/60—that is, 60 per cent. of
pure trotyl and 40 per cent. lst grade ammonium nitrate.

Exploder.

The Mark ITI exploder consists of two C.E. pellets and a
30-grain detonator in a copper container.

Mark IV exploder with 2 C.E. pellets and 56-grain detonator
supersedes the Mark III exploder for 200-1b. bombs. .

The Mark IT bomb has an exploder container of steel which is
screwed into the metal bush.
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Sticks.

Sticks for Stick Bombs.—They consist of a forged steel rod
carrying three piston-like discs. These discs have recessed into
their outer surfaces a copper band which fits closely into the bore
of the gun. A light gas-check disc is provided at breech end of
stick to reduce erosion. :

The sticks also carry at the head a disc of greater diameter
than the bore of the gun, which thus serves to limit the distance
the stock can be inserted into the bore.

Cartridges for use with Stick Bombs.

(a) B.L. Guns used as Stick Bomb-Throwers. (Plate 39.)—The
cartridges used are of ordinary B.L. type. The Mark I cartridge
for B.L. 4-7-inch Mark I gun (3 lbs. 14 ozs. M.D.T. 15-13) is of
dumb-bell shape consisting of a cordite of bundles of 6-3-inch
lengths (5 ozs.) and 19-inch lengths (15 ozs.) butted together.
Around one end of this is bundled 15 ozs. of 19-inch lengths and
around the other end is bundled 1 Ib. of 6-3-inch lengths. This
latter bundle completes one end of the charge; the other is
completed by a bundle of 6-3-inch lengths (11 ozs.).

(b) Q.F. Guns used as Stick Bomb-Throwers.—Cartridges for
these guns consist of a charge of cordite contained in a silk cloth
bag and fitted with an igniter. The igniter end of the charge is
contained in a short brass cartridge case (usually ordinary Service
cases cut down to the required length) fitted with the means of
ignition, primer or adapter, particular to the gun. The charge is
secured to the case by a length of cotton tape tied to the clip for
primered cases or to the adapter and round the charge. The tape
must be removed before loading. As examples of the methods
of make up, one cartridge of each type, primered and adapter
fitted, will be described in detail.

(I) Cartridge Q.F. 4-inch Mark IV Gun, filled 2 Ibs. 2 ozs.
Cordite, M.D.T. 15-13, Mark I.—The charge consists of 1 Ib. 9 ozs.
of cordite 19 inches long, round one end of which is bundled 9 ozs.
of 6-3-inch lengths. The charge is contained in a silk cloth bag
and an igniter containing 1 oz. of powder is secured to the larger
end of the cartridge. The cartridge is of ordinary Service pattern
cut down to a length of 7 inches and fitted with No. 1 primer.
The cartridge is secured to the case as described above.

(II) Cartridge Q.F. 12-pdr. 12 cwt. Mark II, filled 1 Ib. Cordite
M.D.T. 15-13. (Plate 40.)—The charge consists of a core of 5 ozs.
of 17-inch lengths round which is bundled 8 o0zs. of 19-inch lengths
leaving a recess of 2 inches at one end. Around the recessed end
is bundled 3 ozs. of 3-8-inch lengths. The charge is contained in a
silk cloth bag closed at the smaller end of the charge and partially
closed by means of a draw string at the larger end, leaving the
recess in the charge open. The cartridge case is of Service pattern
cut down to 4} inches and is fitted with Adapter Mark VI and
metal igniter. The cartridge is inserted in the case so that the
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metal igniter enters the recess in the charge. The cartridge is
secured to the case as described above.

Marking on Bombs, Stick Bombs and Shell, and Cartridges.

Bombs, stick bombs and howitzer shell are painted yellow
with a green band round the body to denote H.E. filling,

Projectiles when filled have a red band round the nose or
upper part of the body. When filled with amatol the figures 40/60
are added in black below the green band and the filling ring is
made up of red crosses.

Cartridges.—Cartridges made up as B.L. cartridges are marked
with the usual stencilling on the bag.

) . Stick Bomb.
Cartridges special for stick bombs have (Calibre and | in red
Mark of Gun)
on the same side as the weight of the charge and nature of gun.

Q.F. cartridges for stick bombs are marked by stencilling in
red on the projecting portion of the charge

Stick Bomb.
Q.F. 12-pdr.

and blue cross painted on the base of the case.

Packing.—Bombs are packed in skeleton packing cases.
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CHAPTER XIIL

PYROTECHNICS.
Section 1.

Rockets are employed for signalling and for display.

A rocket consists of a cylinder, closed at the head and having
o vent at the rear end. This cylinder contains a quick burning
composition having a conical recess up the centre. The ignition
of the composition causes a pressure of gas in the rocket and this
gas, escaping through the vent, presses against the air and propels
the rocket.

Tt is necessary to provide some means of keeping a rocket
travelling in the direction in which it started, for if the rocket
were a simple cylinder it would tend to turn over and over, for
the centre of gravity is always altering as the composition burns
away. Therefore a long stick is secured to the rear end of the
rocket cylinder. The signal portion of a rocket is contained in &
cylinder and secured to the forward end of the rocket.

In order to reduce the area over which the destructive effect
of the accidental ignition of a store of rockets would extend, most
types of rockets are fitted with a beech-wood plug in the vent.
Rockets so fitted will burst on ignition instead of being projected.
The wooden plug must, of course, be removed when the rocket is
required for use.

Tnstructional labels are pasted on the bodies of all rockets.

The following types of rockets are used in N.S. :—

(a) Rockets containing coloured or white stars, such as
Service rockets, signal rockets.
(b) Rockets containing a charge of guncotton or tonite and
a detonator in the head. These are known as sound
~ rockets. :
(¢) A combination of (@) and (b) known as light and sound
rocket. )

Rockets are supplied one in & tin cylinder, sealed with a
goldered strip. These tins are made in two diameters, so as to fit
the head and body of the rocket. They are supplied in wooden
packing cases. :

Signal Rocket, 1-1b., Service Mark III. (Plate 41.)

The body of the rocket consists of a cylinder of brown paper
closed at the top by a perforated clay plug. A cylindrical brown
paper head with conical cap is secured to the front of the body
by glue, a strip of paper being pasted and wound round the
joint.

The body of the rocket is filled with rocket composition and
the head contains 28 white stars in tiers and some mealed powder
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which serves to open the head and scatter the stars. The mouth
of the recess in the rocket composition is primed with powder and
the rocket is ignited in the vent by means of a portfire; no safety
fuze is provided. The copper socket that takes the end of the
rocket stick is secured to the rear end of the body by pack thread.

A screwed wood plug is provided for closing the end of the
rocket during transport and storage.

The exterior of the rocket is painted drab colour.

Signal Rockets, 1-1b., Red, Mark II.
Blue, Mark II.
Green, Mark II.

These rockets only differ from one another in the colour of the
stars and are similar in construction to the 1-lb. Service rocket
described above, except that the head is larger, fitted with a
rounded cap and filled with 49 coloured stars in seven tiers. The
stars are packed in with quick-match, which ignites them and
opens the head.

The body of the rocket is painted drab colour and the head
red, blue or green according to the colour of the stars contained
therein.

Signal Rockets, -1b., Red, Mark II.
Blue, Mark II.
Green, Mark II.

These are similar in construction and are painted in the same
manner as the corresponding 1-lb. rockets, but are smaller and
contain 30 stars in 6 tiers.

Sound Rockets, §-Ib.,, Mark II. (Plate 42.)

The body of the Mark II rocket is of similar construction to
that of the }-1b. Red, Blue, or Green rocket, but the head is closed
by means of a calico bag tied with tape.

The head contains a 2-oz. slab of guncotton perforated to take
a No. 1 or No. 3 detonator. The detonator is connected with the
rocket composition by quick-match.

Detonators, guncotton slabs and rockets are issued and stored
separately, the complete rocket being assembled for use when
required. A safety fuze is provided.

The Mark IT rocket is painted drab colour.

Light and Sound Rocket, 1-1b., Mark I.

The general construction is the same as for Rocket Signal 1-1b.
Service Mark ITI. The head, which is closed by a wood plug,
bayonet jointed, contains a tonite charge in addition to the star.
The tonite charge is recessed to take the No. 2 or 3 detonator and
is separated from the star by a perforated felt wad. Tonite charge,
detonator and rocket are supplied and stored separately. A safety
fuze is provided.

The head of the rocket is painted red and the body drab.
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Method of Firing Sound Rockets.
First place the rocket on the stick, being careful to see that

the tongue bites into one of the notches in the stick.

Take the guncotton charge and without force rectify the hole,
a wooden rectifier being supplied for the purpose; then place the
detonator carefully into the charge, turn the rocket and stick
upside down and enter the guncotton charge and detonator into
the rocket, holding the guncotton charge with the detonator on
top; mext turn the rocket the right way up and secure the calico
covering with the tape. Place the rocket in the upright, keeping
the latter in a perpendicular position. ,

The rocket may be fired by igniting the priming of ¥.G. powder
in the base by any available means such as a portfire, &c., or by
igniting the safety fuze on the rocket. Before igniting by either
method, the wooden plug in the base of the rocket must be
removed.

On the flame reaching the composition inside the rocket the
latter will ascend into the air. The burning composition will
eventually reach the strands of quick-match, which will in turn
ignite the detonator and so detonate the guncotton charge, which
makes a loud report resembling the firing of a 3 or 6-pdr. gun.

Friction Tubes. .

Friction tubes are used to fire signal rockets from a rocket
machine and also the Signal, Socket, Light and Sound.

Copper Friction Tube, Mark I, for Machine Rocket Signal and
Signal, Socket, Light and Sound.

This consists of a solid drawn copper tube -closed at the
head. It is filled with pistol powder and closed with a cork
plug. About a quarter of an inch below the head a small hole is
bored through the side; a bulge is made on the inside opposite 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 slightly
twisted at the ends and smeared with 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 projecting part of the friction bar has a vertical
eye, into which the hook of the rocket machine or the lanyard fits ;
the junction of the nib piece and friction bar is sealed by shellac
varnish. _

Note.—When used for firing Signal Rocket light and sound the
friction tube is enclosed in a paper wrapping.

Action.—On puilling the lanyard (which should be stretched
and then sharply pulled) the friction bar is drawn out, igniting the
composition and firing the tube. - .

z 22194 ’ 1
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Copper Friction Tube, Mark I.
/—NIB PIECE FLATTENED AND SECURED WITH SOLDER

——DETONATING COMPQOSITION
—COPPER FRICTION BAR

—PISTOL POWDER 75 GRS

—~-COPPER TUBE
PAPER D15C
CORK OR BERITE PLUG. SHELLACED
AT ( )
— RQUGHENED \\: /
\'\‘¥,—/
NIB PIECE. FRICTION BAR.

Section 2. Lights and Flares.

Coastguard, Light, Mark IIL

This consists of a brown paper cylinder closed at one end by
a clay plug and a partly coned beech-wood plug, on to which a
cone of tin is secured by three iron nails. The cylinder is filled
with six pellets of light composition. A layer of igniting com-
_position is pressed in on top and the cylinder is closed by a paper
cap fitted with a stripping tape.

A wooden plug with igniting composition at one end is con-
tained in a paper cylinder attached to the side of the light. -

The light is painted drab colour with ‘ Light Coastguard II
stencilled on the side. A label, giving directions for lighting, is
provided.

The light burns for about 5 minutes. The object of the tin
cone is to enable the light to be stuck in the ground.

Long Light, G.S., Mark III. °

- This consists of a paper cylinder into which is pressed a column
of light-giving composition. The top of the composition is covered
with a calico disc, smeared with igniting composition, covered and
protected by a paper disc and a paper cap under which is glued a
piece of tape for stripping purposes. At the bottom of the com-
position is a plug ef clay. A beech-wood handle is then inserted
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into the bottom of the cylinder till it bears against the clay plug.
The handle is:secured to the cylinder by shellac and has a recess
at the lower end into which fits a wooden plug, the top end of
which is coated with igniting composition. The light burns for
about 5 minutes. The light is painted drab with ““ Light, long, G.S.
III ” stencilled on the side. A label, giving directions for use, is
provided.

To ignite the light, tear off the disc, pull out the plug, and draw
its primed end lightly across the prepared surface, holding the
light so that it points away from the body. On no account is the
prepared surface to be struck with the igniter.

Light, Long, G.S., Mark III.

Short Light, G.S., Mark’IIL.

This differs from the Light, Long, G.S., Mark IIIjinthaving a
shorter cylinder and less light composmlon It burns for about
11 to 2 minutes with a very brilliant white flare. The painting and
marking is similar to that for the long light except that the sten-
cilling reads ‘‘ Light, short, G.S., IT N.”

Light, Long, Red, Mark IIL
?” 39 Blue, Ma.l‘k m.
L) s . Gl'een, Mal'k m-

These are made up similarly to the Light, Long, G.S., Mark III,
differing from it, and from one another, in the nature of the
composgition used.

The bodies of these lights are painted the same colour as the
light produced.

The Red and Blue Lights burn from 2 to 2} minutes, and
the Green from 1} to 13 minutes.

The Long and Short Lights are supplied one in a sealed tin
cylinder.

Common Portfire.

This consists of a cylinder 16} inches long, and $-inch in
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 filled with portfire composition in the form of pellets.

There is a small hole bored in the top pellet, and is primed
with mealed powder to make it light easily. A portfire burns
from 12 to 15 minutes, and is generally lit by slow-match, or any
other handy means, and is not extinguished by water. To put
it out, cut off the burning end. '

It is used for incendiary purposes. A portfire holder is supplied.

I2
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Slow-Match.

This is made of pure hemp slightly twisted and boiled in a ley
of water and wood ashes. It may equally well be made by boiling
in a solution of 8-ozs. saltpetre to 1 gallon of water.

It burns at the rate of 1 yard in 8 hours, and is used for keeping
a light going in a boat, &e.

About 4 yards of it go to a pound. It should be demanded by
weight.

Quick-Match.

This is used particularly for priming and is made of cotton
wick boiled in a solution of mealed powder and gum, and
afterwards dusted over with mealed powder before it is quite dry.
Wlhen not enclosed it burns at the rate of about 1 yard in
13 seconds, but it is practically instantaneous when enclosed.

Safety Fuze.

This consists of a train of F.G. powder enclosed in jute yarn
contained in a tube of gutta-percha with an outer covering of
water-proof tape.

It burns at the rate of 1 yard in 60 to 100 seconds.

It is used for exploding charges, e.g., demolitions, and will
burn under water.

It can be easily ignited by a portfire, but there is a special
pistol supplied for the purpose. The pistol is breech- -loading and
has a cartridge specially made for it. The charge is 3 grains of
R.F.G. powder.

Lo Section 3.
Grenades and Signal Cartridges.

Grenades are fired from the Service rifle by means of a blank
charge. V.B.S. lights, day and night grenades are supplied for
gpecial signalling purposes, and either of present or future stocks
are only to be expended when on actual service or when specially
authorised by the Admiralty.

Their use for illuminatory purposes is forbidden under all
circumstances, owing to the fact that the arrangements of stars,
colours, &c., in the grenades and V.B.S. lights are secret.

When the grenades function, the signal portion is ejected and
displays a smoke candle or stars, suspended from a parachute.

-303-inch Rifle Grenade No. 32, Night Signal, Mark ITI. (Plate 43.)

The body is cylindrical and made of tin. The base cover, also
of tin, is a sliding fit over the rear end of the body, and after the
grenade has been filled, it is secured to the body by means of a
paper band pasted over the joint. A steel washer screwed to take
a steel rod 15 inches long is soldered to the outside of the base of the
cover. The top of the grenade is closed by means of a tin plate lid
soldered on, having a central hole. Over this hole is soldered a boss
threaded to take the striker chamber. The striker chamber is
tubular, enlarged at the base to form a recess for the head of the
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igniter and is threaded to suit the screwed boss on the head of the
grenade. The striker, which is made of brass, is held in position
by a copper shearing wire which passes through holes drilled in the
striker and striker chamber. A ‘brass cover is secured over the
striker chamber by means of solder, and a safety pin passes through
corresponding holes in the cover, striker chamber and striker. The
igniter, which is not placed in position until the grenade is ready
for firing, consists of a -410 Ely cartridge case, cut down and fitted
with a percussion cap, secured to a length of safety fuze giving a
time of burning of about three seconds. When the igniter is not
in position the end of the igniter tube on the top of the grenade
is closed by means of a tear off *“ damp-proof disc.”

The grenade is filled through the bottom. A primed disc
attached to a perforated felt wad is placed at the top of the
grenade with the primer disc next to the igniter chamber. Strands
of quick-match are passed through the perforation and connect
the igniter chamber with the interior of the grenade.

The stars consist of cardboard oylinders filled with composition,
and are inserted in the grenade so that the primed ends are in
contact with the felt wad and quick-match. The parachute cords
and parachute are folded round a paper tube and inserted behind
the stars. Felt wad and cardboard discs are placed behind the
parachute to make a secure package; the base cover of the
grenade is then placed in position, so that the metal tube secured
to the base cover passes into the paper tube. The base cover is
then secured to the body of the grenade by means of a paper
band.

The body of the grenade is painted drab and has coloured dots
painted on the side to show the colour and order of the stars.
The dots are so placed that, when the grenade is in position for
firing, the order of the stars is indicated as they will appear on
functioning.

Action.

Before firing remove striker chamber with cover, tear off damp-
proof disc and insert igniter. Replace striker chamber with cover;
then withdraw safety pin.

On shock of discharge the striker sets back and fires the cap
and this in turn ignites the safety fuze. This burns for about
3 seconds before igniting the blowing charge; at the same time the
quick-match priming of the signalling device is lighted. Explosion
of the blowing charge blows out the base and the stars and para-
chute are ejected. At extreme height of trajectory, the parachute
opens out and supports the burning stars.

*303-inch Rifle Grenade No. 31, Daylight Signal, Mark IV.

This is similar to the Mark IIT night signal, except that a
different form of signal is used, viz., a smoke candle instead of
stars. The colour is indicated by serpentine lines stencilled on
the body of the grenade.
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Section 4.

Signal Cartridges, 1-inch, Marks IV and V.

These are issued for signalling purposes and contain a single
red, green or white star. The Mark IV cartridge has a solid
drawn brass case lined with cardboard. The Mark V cartridge
has a cardboard case, but is fitted with a metal base.

The base of the case is fitted with a cap chamber, percussion
cap and anvil. When the cap is struck, it ignites the charge of
loose powder, which ejects the star, at the same time lighting the
quick-match would round the star composition. The star com-
position is contained in a calico wrapper, which is retained in
position by felt wads. A closing disc seals the mouth of the case,
which is turned over to hold the disc in place.

Distinguishing Marks.

(1) A coloured circular paper, denoting colour of star, with the
colour also printed on it, is attached to the closing disec.

(2) The paper portion projecting beyond the mouth of the
case is painted the colour of the star.

(3) In the Mark V cartridge, a §-inch band of the same colour
as the star is painted round the case.

(4) The rim of the case is milled all round in the,case of the
red star (R-ed feels R-ough), is plain in the case of a green star
(G-reen feels G-reasy), and is milled half the way round for a
white light.

Signal Cartridge, 1j-inch.

These are similar to signal cartridges 1-inch.

The following cartridges are made up in a cardboard case fitted
with a metal base .—

/ Red Mark I

Green Mark I.
" 'White Mark II.

The following cartridges are made up in solid drawn brass
cases :—
Red Mark II.
Green Mark II.
White Mark III.

Signal Carfridge 1-inch are stowed in the firework tank, or in
the shell room if there be no firework tank. They are supplied six
in a brown paper packet, 120 rounds in a quarter metal-lined case.

Signal Cartridge, 1-inch, Yellow Smoke.—One-inch yellow
smoke signal cartridges are supplied to ships of the Atlantic
Fleet, they are to be stowed on the weather deck and not in the
firework tank or shell rooms. No more of the cartridges will
be made. ' '
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Signal Light Pistols are to be examined every six months and
he pull-off of the trigger tested. When not cocked & pressure of
om 7 to 10 lbs. should be necessary to compress the trigger

“¥pring.
&ocket, Signal, Light and Sound, Mark I.

-4 This is used for signalling purposes and contains a sound

. ficharge and either red or green stars.

It consists of a tinned steel cylinder, closed at the head or
top with a beech-wood plug, covered with a rubber bag, and at the
base or bottom end with a tinned steel cap to which is soldered
'a cast iron plate. At the rear end over the cap is fitted a rubber
bag containing the propelling charge of blasting powder.

o Down the centre runs a brass tube leading to the propelling

* 9 charge, the forward end of the central tube being fitted with a

| beech-wood plug, which is only removed when signal is ready

+ for firing and copper friction tube is to be inserted.

"} The head of the cylinder contains either five red or four green
i stars, shaped in the form of rings round the central tube. The
{ rear star, in contact with the tonite charge, is recessed to take

-1 a gunpowder priming ring. The priming ring is separated from

.4 the star by means of a straw paper washer.

- The rear part of the cylinder contains the sound producing
- charge of 4-ozs. of tonite, two lengths of time fuze and a special
; detonator, consisting of 81 grains of time fuze composition and
25 grains of fulminate of mercury.

The socket from which the cartridge is fired is a metal mortar,
into which it fits loosely.

The propelling charge is fired by means of a copper friction
tube inserted in the end of the central tube, from which the wood
plug has been removed.

On discharge, the time fuzes are ignited and they in turn
ignite the priming ring. The latter then lights the star cases and

~ by means of the detonator fires the tonite charge. The force of the
explosion splits up the base plate and ejects the stars.

The beech-wood plug in the head is painted according to the
colour of the signal.

A brass label marked ¢ Explosive Dangerous *’ is soldered
round the cylinder.
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Firework Boxes.

Signal Rockets, Portfires, and Tin Cylinders containing Lights
are packed in firework boxes; large and small.
These boxes will pack the following stores :—

Stores. Large Box. | Small Box.
Lights, short - - - - - - 24 16
Portfires, common - - - - - 14 10
Rockets, signal (1-1b.) - - - - - 24 12
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The lids are screwed down by a metal-lined key.

Tirework boxes are stowed in the firework tank or shell room,
and the various boxes on deck and elsewhere are replenished
from them.

These are :—

Boat’s magazines, night signal box, and sea boat’s box.

The Night Signal Box is supplied for the stowage of stores
which may be needed at a moment’s notice for signalling purposes.
Two boxes are supplied to flag ships, one to other ships.

The night signal box is to be placed where it can be readily
got at.

Night signal box contains :—

3 signal rockets in tin cylinders. \ 1 Very’s pistol,
- ﬁ—‘ 4 green,

4 red, and
2 short lights. | 4 white
95 copper friction fubes for machine rocket signal. ‘ Very’s lights.

The rocket tube, with a stick in it ready for use and some spare
sticks, are always to be kept close to the box.

The night signal box is provided with a lock and key.
A sea boat’s box is supplied for each sea boat.
Sea boat’s box contains :—

4 short lights.
1 Very’s pistol.
10 Very’s lights, 5 green and-6 red.

The gunner is responsible, and will report to the captain on
proceeding to sea, that a sea boat’s box is in each sea boat.
Every evening at sea he will satisfy himself that they are there
and report as before. A

The list of stores and stowage of the magazines for the different
classes of boats are given below :— :

Boat’s Magazine.

For Boats armed with 3-pdr. Q.F. or Maxim Gun.

204 rounds of pistol ammunition in a leather pouch.
1 Ib. of slow match.
1 key for metal-lined cases.
2 signal rockets.
2 sticks with rope tails.
2 common portfires.
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Gig’s Magazine.
As supplied to each boat armed with rifles only :—
1 signal rocket.

1 stick with rope tail.
1 common portfire.

96 rounds of 1 key for metal-lined cases.
pistol ammunition 1 strap for pouch.
in leather pouch. 1 1b. of slow maich.

Steamboats are at all times to carry a Very’s pistol, six of
each coloured Very’s lights, and six short lights for signalling
purposes. .

Nicer Lire-Buoy.

STEEL ROD

h ) ; METAL TuBE
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: Life-Buoys. '

The latest pattern of night life-buoy is shown in the woodcut.

To each buoy is attached an arrangement for carrying the
calcium light as shown, but to the earlier pattern of circular buoy
the light was attached to a float, which was connected by four
feet of chain to the buoy.

On the buoy being let go, the steel rod being held, the stopper
is torn out of the light, and water entering through a hole in the
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]oot.tqm of the holder, gets access to the calcium, and causes
ignition. A flame will shortly appear and continue for about
half an hour at the top of each tube.

The following regulations are to be observed (K.R. and A.L
1913, Arts. 540 and 641) :— '

(a) Life buoys are to be tested once a week, by letting
go without the calcium lights being placed if in harbour,
or by lowering the buoy about a foot if at sea, first un-
screwing the steel rods from the lights. Also after coaling,
painting, or going alongside where hawsers, &c., are likely
to have bent the guide rods.

(b) The result is to be entered in the ship’s log book.

(¢) The buoy should also be tried every six months
with lights and rods in place, and the results entered in the
ship’s log and gunnery log.

(d) The buoys are to be let go on all occasions of the
ship’s company bathing, so as to accustom the men to their
use, the calcium lights being first removed.

(¢) The lights are always to be in place and the buoy
ready for service, except when testing as above; care is
to be taken when painting ship to avoid the trigger bolts
and other working parts.

(f) When the ship.is in dry dock, the buoys are to be
lashed or ‘unshipped. :

(9) Lights are supplied 10 for each buoy but not to
exceed 20 per ship, and are always to be kept in the boxes
provided for them, which are not to be stowed in the
magazine, but kept in a dry store-room where they are
not likely to ignite by being damaged by coming into
contact with water.

Any leak may readily be detected by a strong odour.

Immediate notice is to be taken of this, and cases
found damaged are to be thrown overboard.

(%) Means of dropping Life Buoys. — Several means
have been devised of dropping life-buoys from the bridge,
but at present a sentry is to be placed on the buoys, who
would drop them when ordered or on seeing anybody
fall overboard. . .

(?) In torpedo boats and destroyers, which do not
carry the Service night life-buoys, a calcium light is to be
attached as follows to an ordinary Kisbe life-buoy.

An ordinary calcium light, as supplied for the Ser‘{lce
night life-buoy, is attached by a lanyard to a Kisbe life-
buoy; another lanyard is fitted, having one end secured
to the rail and the other attached to a screw eyebolt, which
is screwed into the plug of the calcium light so that on
throwing the buoy to a man the plug is automatically
drawn and the calcium light actuated.

Screw eyebolts are. supplied for fitting into plugs of
the calcium light.
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CHAPTER XIV.

MAGAZINE AND SHELL ROOMS.

The principal consideration in the design of magazines and

supply trunk. Such flash may be assisted and augmented by the
ignition of charges in the handing room or in the course of supply.
me shell must be protected from s direct hit, the danger

Provision against Flash,

Provision against fagh reaching the magazine is made in the
form of :— ?
(1) Armour protection to the gunhouse and trunk to
keep out shells. ‘

(2) Flashtight arrangements in the gunhouse, working
chamber and trunk, -

(3) Regulations limiting the number of charges in the
course of supply at any moment, from the magazine to
the guns,

(4) The provision of handing rooms at the bottom of the
trunk, separated from the magazine by flashtight bulkheads,

The first three do not come within the scope of this book.
Handing Rooms.— The handing room consists of a compart-

Access Doors.—These are usually of a. standard type, 2 feet
6 inches by 2 feet 6 inches. They are strengthened with angle
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irons. They open outwards from the magazine and are held
when closed by four or six clips.” These doors are not in them-
selves sufficient to keep out the flash of an explosion of a charge
in the handing room. They are reinforced by a protective door
made of thin plating placed outside the access door. This
protective door also opens outwards, but, being larger than the
access door, does not interfere with the latter.

Experiments have shown that these double doors will
withstand the pressure resulting from the ignition of charges in
the handing room.

In action both the doors are ndrmally closed and are only to
be used when the magazine crew are entering or leaving the
magazine.

Flash Proof Scuttles.—Charges are supplied from the magazine
through some form of scuttle.

In the case of power-worked mountings the scuttle consists
of a revolving drum, pivoted on horizontal trunnions and built
into an opening in the handing room bulkhead. A portion of the
surface of the drum is cut away so that a charge can be inserted
from the magazine side. The drum is then turned so that the
opening is towards the handing room and- the charge rolls out
into a tray in the handing room.

The following diagrams explain the action. The fitting of
the drum to the opening is very accurate and the scuttle provides
complete obstruction to flash in all positions. (Plate 44.)

Dmem SHOWING WORKING OF FLASHLIGET ScUTTLE YOR TURRET
Haxnomve Roowms.

MAGAZINE | HANDING MAGAZINE HANDING . MAGAZINE  HANDING
"ROOM. ROUM. ROOM.
s
= -
N | S z N
AT ’ 7 e N Va -
/ W Y e \ % ST T,
\ Wi 7, Y L N N
'\\ \W e -ScurrLe O N R
Y y —,,- ~ CHARGE N
N S
; S =
Il
fi) LOADING THE | SCUrTLE {1) SCUTTLE |} BEING i} CHARGE DELIVERED
FROM THE MAGAZINE, REVOLVED, INTO HANDING ROOM.

Charges for guns on handworked mountings have different
types of scuttles adapted to take the charge in its Clarkson’s
case.

The type which has been adopted is known as the ““flap ”
type. (Plate 45.) The scuttle is protected by a Fearnought
screen, which, if space permits, is fitted on a ‘ Penthouse ”
frame. In order to check any tendency of the scuttle to open
and close as the ship rolls, the seating of the shutter is now set
at an angle of 25°.
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PLATE 44a.

FrLaAsHTIGHT ScUTTLE FOR TURRET HANDING RoOOMS.
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A new type of double-door scuttle known as the Luck Scuttle
(Plate 46) has been fitted to the 7-5-inch handing rooms of
“ Effingham >’ Class, and some of the later light cruisers. This
consists of a box, worked into the bulkhead, fitted with two doors.
The doors are actuated by a cam arrangement, which prevents
one being opened before the other is shut. The scuttle is therefore
of the permanently closed type. The Clarkson’s case is passed
through horizontally and the action of the scuttle, which is auto-
matic and- very rapid, is shown in the plate. It is proposed to fit
one scuttle for supply and a reverse one of the same type for the
return of cases.

To avoid congestion in the ammunition hoists, separate return
tubes, down which the empty cases are thrown, are fitted from
the gun decks, the fall of the cases at the bottom being broken by
fitting a canvas sleeve, which can be slightly triced up. In some
cases these return tubes are led direct into the handing room,
care being taken to keep the opening remote from the magazine
hatch. In these cases a scuttle is fitted on the gun deck, worked
by a pedal, and so arranged that it remains closed when not
actually in use. :

Importance of Venting.,—It has been very definitely established
by experiment that the explosive effect of a charge fired in the
handing room is greatly reduced, provided suitable arrangements
are made for the escape of the gases evolved.

In the case of an explosion in the handing room during action,
the line of access hatches leading to the upper deck will lift under
pressure from below, allowing the gases from the explosion to
reach the open air. Such hatches should be closed by their
ordinary clips, but on no account shored down.

Venting will also take place through the turret trunk, lookout
ports and gun ports of the turret. :

Shell Room Aprons.

As the handing room floor in all ships is merely a platform,
which is not intended to be watertight, it is necessary to prevent
the flash from an explosion in the turret, which passes down the
trunk into the shell room, from getting into the handing room by
way of the hatch or through the spaces between the revolving
trunk and the fixed structure of the floor of the handing room.
Arrangements have therefore been made to fit light flashtight
hatches to the hatch openings, these hatches being fitted with
through clips, so that they can be opened from either side, and
flashtight leather aprons have been fitted round the revolving
trunk on the handing room floor level; these prevent flash getting
through the spaces between the revolving trunk and the fixed
structure.

The hatches will vent upwards and the leather aprons either
way in the event of an explosion in the handing room or shell room.
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The following diagram illustrates a typical leather apron :—

LEATHER APRON, COVERING SPACE AROUND CENTRAL TRUNE BETWEEN
SeELL RooM AND HanpING RooM oF 15-INcE GUNS.

or .- o
"_~: : Wk 3x2x%
] Leather Apron 33x3 cantinvous
- - " - 6
hdfring
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%
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Room Flat

Spontaneous Ignition of a Charge in a Magazine.—In addition
to these action considerations, provision must be made for the
case of spontaneous ignition of a charge in the magazine during
ordinary storage conditions. i

The arrangements for weakening cases during storage with the
object of confining such an explosion to one case have been
explained in Chapter VIII. Unless some easy line of escape for
the gases of the explosion be provided, further explosions may
result from the heat and pressure. A

The access doors, already described, provide suitable venting
arrangements from the magazine into the handing room. Both
the access door and the protective door open outwards and the
clips securing them readily give to internal pressure. 1t is nct,
however, intended that the protective door should be closed except
during action. .

Further venting from the handing room to the open air is
supplied by the line of access hatches and the supply trunk.

Flooding Arrangements.

Arrangements are fitted so that with the ship floating at the
load waterline each magazine and in certain classes 'of ships each
shell foom can be flooded, in a time not exceeding 30 mins. in
older ships and 15 mins. in the latest ships. These times are
taken when the magazine is fully stowed.

For this purpose, as near to each magazine and shell room as
is practicable, an inner flooding valve is fitted in communication
with an outer flooding valve; in later ships the outer flooding valve
is in direct colmunication with the sea, one outer valve supplying
one or more inner valves; -in older ships the outer valves are in
‘communication with one of the seacocks. The seacocks should
always be open, except when it is necessary to drain the piping
for repairs. : ,

As a rule, magazine flood valves are fitted to be operated from
‘the handing room and frgm an upper position.. In certain ships
a third position below the armour deck is fitted.
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In heavy ships the upper position is on the main deck.

Plate 47 shows typical flooding arrangements for a battleship,

Plate 48 shows typical flooding arrangements for a light
cruiser.

In the case of some of the light cruisers the shell rooms are
fitted to flood from the mains through a hose connection in the
crown of the shell room.

Flooding Cabinets.

In the latest ships the upper positions for working the flood
valves are grouped together in a cabinet, in which the wheels for
operating the valves are kept shipped. These wheels (and conse-
quently the upper portion of the rod gear) are rigidly held by
locking pins, which can only be removed by getting access to the
cabinet. The cabinet, which can be reached either from the upper
deck or main deck, is watertight, and is always kept locked except
in action.

It is of the utmost importance that nothing should impede
ready access at all times to the doors leading to these cabinets.
This particularly applies to the access from the upper deck.

In light craft these cabinets are in the form of watertight
lockers, situated on the upper deck.

In older ships the upper position consisted of a deck plate.
The rod gear operating the valves terminates just below the deck.
A large sized ““ T ” spanner has to be inserted over a squared head
to operate the rod gear.

The arrangement consists of a locking plate inserted over the
end of the rod gear. When the plate is locked (which is done by a
special key) the upper portion of the rod gear cannot be moved
either from below or from above. The locking plate is covered
by a protecting plate screwed into the deck socket.

To work the valve from such an upper position, the cover plate
must be removed and the locking plate unlocked and withdrawn.
The “ T » shaped spanner is then fitted over the squared end of
the rod gear and revolved.

An indicator plate, operated by a screw thread cut on the rod
gear, shows when the rod gear is in the open or shut position.

The rod gear is also arranged so that it can be operated from
a hand-wheel in a lower position. A coupling is fitted immediately
above this hand-wheel. The coupling is held by a locked cotter.

The usual arrangement is that the same cotter pin is used to
couple up the handwheel as to connect the upper and lower
positions of the rod gear, and that when one is connected the
other is disconnected.

From this it will be seen that when the cotter pin is in such
a position as to connect the upper rod gear to the lower rod gear,
the valves can only be operated from the upper position and that
the whole system is held rigidly until the cabinet (or deck plate
in older ships) has been unlocked. In case of emergency, should
the upper position be unapproachable through fire, or unusable
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through damage, the upper rod gear can be disconnected at the
lower position and the valves operated from there.

Object of Locking.—Attention is called to the fact that the
locking arrangements of this system are designed to guard against
mistakes rather than evil intent, and that lengths of shafting can
be disconnected elsewhere by removing tapered pins. The valves
could then be operated by any form of pipe wrench that would
grip the lower part of the rod gear. ,

Air Escape.—To allow the air to escape when flooding, a small
air escape pipe is fitted to the crown of the magazine, leading to
just below the upper deck; in order to prevent water finding its
way below, these pipes terminate in a bend at the top, are
perforated, and have their ends closed.

Dry Deck Floeding.—For flooding when in dry dock an
adapter is supplied, which is fitted externally to the seacock and
connections made to the shore water mains by means of hoses,
the valves for flooding being worked as though the ship was afloat.

In older ships a special dry dock flooding pipe which joined the
system between the inner and outer flooding valves was per-
manently fitted for similar connection with the shore; in this
case the inner valve only had to be opened for flooding.

Draining.—Drains are usually fitted to shell rooms, but not to
magazines ; the latter must therefore be cleared of water, if flooded,
by means of portable pumps or flexible leads off the main suction
pipe, where so fitted.

In the case of turret mountings the handing and shell rooms
must be regarded as one compartment from the flooding point of
view, since they are connected by the revolving trunk.

Spraying Arrangements.

Spraying arrangements are fitted to the magazines of all capital
ships and light cruisers. They provide a means of spraying the
cases and certain bulkheads of the magazine from the fire main
service system of the ship.

A branch is taken from the fire main service directly over the
magazine. This branch is controlled by a valve which is normally
locked “open.” The pipe then leads directly to the spraying
valve in the magazine. This valve admits water to a system of
piping led over the ammunition cases, and along the bulkheads
common with the handing room, and any other compartments
where a fire may be generated. These pipes are either perforated
or fitted with roses so as to distribute the water in the most
efficient manner.

The spraying valve can be operated from either the magazine
itself, the handing room, or, in the latest ships, the flooding
cabinet. When it has been impossible to bring the rods close to
the flooding cabinet, a separate spraying cabinet has been fitted.

The valve wheel in the cabinet can be locked by a pin, and as
the rod gear can only be disconnected in the magazine itself,
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provided the locking pin is in place, the valve can only be operated
by unlocking the cabinet or magazine. In action the cabinet is
unlocked and the pin is removed. The spraying gear can then be
operated from any position. :

The coupling in- the magazine (where fitted) enables the valve
to be opened from below if damage to the upper position has
jammed the gear. It also enables men in the magazine to dis-
connect the upper rod gear and close the spraying valve, if it
has been opened from the outside by mistake or unnecessarily.

The flooding gear, as well, will be arranged in a similar manner
to the above in all new ships. A

In order to provide a supply of salt water readily obtainable
in a magazine, a branch is led off the spraying service above the
spraying valve. This branch is controlled by a screw-down valve
in the magazine and fitted to take a hose connection. This
supplies a ready test for the system as far as the spraying valve.

Exposure to Enemy Fire.

The system, in that it is dependent on the fire main service
of the ship, is partly above armour and liable to be put out of
action by the enemy’s fire. This disadvantage must be accepted,
bearing in mind that the fire main service is the only system kept
constantly under pressure and that the spraying arrangements are
not solely for use in action, but that they may be needed at any
moment in peace or war.

Magazines as a rule are not deep enough below the waterline
to provide sufficient head of water to enable spraying to be carried
out direct from the sea, though this has been fitted in some foreign
ships.

Note.—The drenching system must not be confused with the
spraying system. The former is supplied from the hydraulic
Ppressure main of the ship and deals with the drenching of exposed
charges in the working chamber and handing room only.

Ventilation and Cooling,

Cooling apparatus is fitted in all heavy ships and light cruisers,
also in sloops which may be employed abroad.

Supply trunks lead from the weather decks to the magazine
exhaust trunks from either the weather or main decks.

When the cooling apparatus is not in use, a fan sucks the air
from the weather- deck down the trunk and through the. cooler
to the magazine.

When the cooler is in use, the supply and exhaust valves
leading to the weather or main decks are closed, and the course
of air is changed in the exhaust by means of a flap valve, so that
the fan draws the air from the magazine exhaust and delivers it
through the cooling tank and back to the magazine.

In ships where no cooler is fitted, the supply fan draws direct
from the supply shaft and forces air into the magazine. The air
escapes by means of the exhaust shaft. ‘

z 22194 K
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Plate 49 shows typical arrangement for battleships and
Plate 50 for light cruisers. : :

Notes on Ventilating Arrangements.—The important points to
be remembered in ventilating a magazine are :—

(1) That unless the air which is pumped in is cooler and
drier than the magazine itself, the tendency will be to
increase the damp rather than to dry it up.

(2) That the air pumped in should be as dry as possible.
The air on deck may be considered dry when the wet and
dry bulb thermometers differ by not less than 5°.

Therefore, the cool of the day, when the magazine will be
warmer than the outside air, is a good time for ventilating, also
when the magazine is especially hot owing to steam being up;
when, however, the outside air is very dry, as may frequently be
the case during the summer, the magazine may be ventilated with
advantage, although its temperature may be below that of the
outside air.

The magazines may need a good deal of drying after men have
been at work in them, as in taking in ammunition; also when a
magazine has cooled down after being heated, owing: to steam
trials, &c., the air is likely to become damp, and a favourable
opportunity should be seized to dry the air again.

The above remarks, which are especially applicable to maga-
zines not fitted with cooling apparatus, apply in certain circum-
stances to magazines which are so fitted.

Ventilating arrangements, both supply and exhaust, are
provided for all magazines and shell rooms, the fans drawing fresh
air from the open. 4

The ends of the supply and exhaust pipes are covered with
wire netting, to which attention is required, in order that the
ventilation may not be obstructed by the presence of dust; the
netting is fitted so as to be removable, and this should frequently
be dome and the wire netting cleaned. These ends also have
watertight valves. Watertight valves are also fitted where the
supply and exhaust trunks pass through the protective deck.

. In the case of magazines fitted with cooling apparatus the
supply and exhaust valves are geared off one rod, where possible,
.and are protected by perforated brass coverings, which are to be
kept clean and bright, and are never to be painted.
" The wheels for working the air supply and exhaust valves are
fitted outside the magazines, in order that they may be operated
_without opening the doors. Plates giving instruction as to the
. working of ventilation and magazine cooling valves are fitted near
the positions from which these valves are controlled.

Ventilating valves of magazines and shell rooms should be
kept closed when not in use. ‘

. In the gase of magazines to which cooling apparatus is fitted,
the same fan is used for circulating cooled air or blowing in fresh
air (see Plates 40 and 50). The valves in the exhaust to the open,
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and in the supply from the atmosphere, are closed when cooling
apparatus is at work. '

In shell rooms special exhaust pipes are generally not fitted,
the hatches and revolving hoist forming the exhaust.

Cooling Arrangements for Magazines.

Machinery is fitted for the purpose of cooling brine; this
machinery is steam driven in the older ships and electrically driven
in all the later ships. As a general rule the machines are of the
carbonic anhydride type, placed under protection where possible,
but in the smaller classes of vessels machines of ammonia
anhydride type are used, placed on the weather deck. The latter
type is more efficient, but cannot be placed below decks on
account of the dangerous nature of the gas.

Instructions for working the machines are supplied by the
maker with the machinery, and should be carefully adhered to.

General Description.—The following is a general description of
the method by which magazines are cooled.

- The method adopted is to cut off the ordinary ventilation to
the magazine, and by means of a fan to circulate artificially cooled
air through it.

The cooling process is based on the fact that substances such
as carbon dioxide (CO,) or ammonia (NH;) in passing from a
liquid to a gaseous state absorb heat.

Circulation of CO, or NH,.—The CO, or NH, is circulated by
the compressing machine through two sets of coils in two separate
tanks, i.e., the condenser and the evaporator. From the com-
pressor the CO, or NH passes, at a temperature higher than sea
water, into the condenser. The condenser tank contains a series
of coils, copper in the case of CO, and wrought iron or steel in the
case of NHj, through which the CO, or NH, passes, and in which
it is cooled and assumes the liquid condition. The actual removal
of heat out of the ship takes place in the sea water circulating
through the condenser.

The CO, or NH, leaves the condenser in liquid form and passes
through the regulating or expansion valve to the evaporator,
where the pressure is released; on being relieved of pressure it
returns to its gaseous state, the amount of heat being withdrawn
during this change being sufficient to cool the CO, or NH, to the
evaporator temperature, and also to cool the surrounding brine
which has been heated by contact with the air from the magazine,

From the evaporator the gas is returned to the compressor, in
which the pressure and temperature are raised before entering the
condenser; on its way to the latter it passes through a separator
to clear it of oil and other foreign matter. :

From the condenser it is again admitted to the evaporator,
where it returns to its gaseous state and the above cycle is
repeated.

K2
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The carbon dioxide and anhydrous ammoenia in liquid form
are supplied in flasks, from which the charge in the system is
replenished from times to time.

Cirenlation of Brine.—The brine consigt of fresh water and
caleium chloride, as this solution can be made with a very low
freezing point, and causes the least rapid deterioration of the
mipes and coils,

The brine pump draws the brine from the evaporator, where
the expanding CO, or NH, has cooled it, and discharges it through
the tubes of the air-cooling tank and back to the evaporator. The
air cooler it similar to n marine eondenser, the brine Howing
through the tubes at a temperature of not less than 34" F. and
the air cireulating around them. Fach cocling tank is fitted with
a tap for deawing off condensed moisture from the air side of
tubes, and a save-all for eollecting this drainage, which should be
thrown overboard and not allowed to pass into the bilges.

When several cooling tanks are fitted in connection with one
machine, the hrine is apt to find its way more readily through one
tank than through the others; in this case the temperatures of
brine and air must be carefully observed, and any such action
rectified by the proper manipulation of the brine valves. In some
cases, where one magazine is much more difficult to cool than
another, it will be necessary at times partly or completely to close
the brine cocks at some of the cooling tanks in order to circulate
the brine more rapidly, where the cooling effect is most required.
Every effort must be made to discover the best means of regulating
the brine and cold air supply, so as to keep all the magazines at
as even i temperature as possible.

Circulation of Air.—The ordinary ventilation being suspended,
g fan now cireulates the air through the magazine and cooling
tank on ** elosed cireuit.” The air is delivered in the upper part
of the magazine in a horizontal direction or slightly inclined
towards the floor, and to permit of free circulation a 3-inch
clearance is allowed between the cartrirge cases and the bulkheads
and floors, When actually stowing the magazines care should be
taken to leave plenty of room near the inlets and outlets for the
cold air to move freely, .

Arrangements are provided so that, if desired, the cooling effect
can be concentrated on any one magazine in & group of magazines
connected to the same cooling system.

Danger of C0,.—CO0, is a colourless gas considerably heavier
than air, and, being irrespirable, accumulations of it in mines and
other places have been the cause of numberless fatal accidents.

The €0, machines are therefore placed in separate, well-
ventilated compartments, as far as possible from sleeping quarters,
and exhaust fans are used to remove any small leakage of gas.

The bulkhends are not perforated for a height of 12 inches from
the deck, and the sill of the door is carried up a similar amount.
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A candle lamp is always kept burning below this level so that
it would give warning of any considerable leakage ‘by the flame
becoming small or being extinguished.

The ammonia apparatus is invariably fitted above the upper
deck on account of the extremely dangerous nature of the gas.
Each apparatus is fitted with drenching arrangements to enable
the cylinders of the compressor and all valves and joints, i.e.,
places where leakage might occur, to be drenched with water,
which has a strong affinity for the ammonia. This prevents the
gas spreading to a very large extent. The drenching apparatus
can be worked from outside the machinery room as well as inside.

Storage of Flasks.—It is undesirable to expose the flasks
containing CO, or NH, to a temperature exceeding 90° F., and if
the temperature of the storage position exceeds this, arrangements
should be made for stowing flasks in a tank of water.

Notes on Use of Apparatus.—When magazine cooling arrange-
ments are in use, all valves and doors not necessarily open should
be completely closed. In ships which have handing rooms to the
magazines, the handing room doors and scuttles should be closed
and the handing rooms should be ventilated to keep them as cool
as possible.

Magazines should not be opened unnecessarily, as trials have
shown that the temperature of the air in a magazine being cooled
will rise appreciably should the door or scuttle be opened for a few
seconds even.

When the cooling operations are suspended, particular care is
to be exercised that all slide valves, &c., are properly closed.

The temperature to which brine should be cooled depends
upon the temperatures of the magazines, sea water and air
prevailing at the time, but the temperature should not be allowed
to fall below 34° F.

The success of the installation in reducing the magazine
temperatures must depend to a great extent on the temperature
of the brine, and also on the amount circulated. To ensure the
best possible results the brine in circulation should be reduced to
a low temperature before starting the fans, and whilst the fans
are running, this temperature should be maintained as near as
possible, while the quantity of brine circulated is kept as large as
possible. A temperature of brine of about 34° F. at the evaporator,
with a difference of two or three degrees between the brine inlets
and outlets at the evaporator, appears to give good results in
temperate regions. In tropical regions it is probable that a higher
mean temperature must be accepted, but the difference between
the temperatures at the brine inlet and outlet at the evaporator
should be kept as small as possible by maintaining a rapid brine
circulation.

When working the installation for short periods daily, it is
found best to continue to run brine pumps and fans after the
engine is stopped and until the brine has warmed up.
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In ordinary working, valves on the air trunks should be so
worked as to distribute the cold air in the right proportions to
each magazine. Experience is required in order to determine this.

. Arrangements are made for replenishing the air in the maga-
zines as required. In some of the older ships the present air supply
and exhaust arrangements remain, but in new ships, and others
where practicable, the fresh air is supplied either through the
cooling tanks or passed directly into the magazines by means of
byepasses on the cooling tanks.

. When men are at work in magazines, the cooling arrangements
may be worked as desired at the discretion of the Commanding
Officer, and in these circumstances fresh air may be drawn from
the weather deck or the air may be returned from the magazines,
but, in either case, the water condensed at the cooling tank may be
considerably increased, and water so condensed should be drawn
off and thrown overboard without entering any of the drainage
systems of the ship.

.When ventilating magazines, which are colder than the open
air, the brine should be cooled and circulated, and the fresh air
should be passed through the cooling system to cool and dry it.
There should then be no sweating in the magazines.

Temperature Tubes. (Plates 51 and 52.)

Temperature tubes are provided to take the temperatures of
a magazine without opening the access doors.

'"The tubes lead in amongst the ammunition cases stowed in
the bays. The bottom of the tube is closed. The thermometer
hangs in the tube, 18 inches below the level of the top of the
magazine, and is suspended by a chain. The chain is attached to
a-lock, which fits in the upper end of the tube and when locked in
place completely blocks the tube.

.. A protecting plate screws over the upper end of the tube and
is fitted with locking arrangements.

.. The upper end of the tube is flush with the deck and is situated
directly over the magazine on a deck convenient to access,
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CHAPTER XV.

BOOKS AND FORMS USED IN CONNECTION WITH NAVAL
AMMUNITION.

Ordnance Stores.

Ammunition forms a section of the ordnance stores in charge
of the gunner of a ship. Consequently the notes that follow apply
to ammunition as well as other ordnance store articles.

Warrant §. 1411.— This is received on board on commissioning
from the A.S.0. It is a full list of the principal ordnance stores
which should be carried in the ship. It includes ammunition of
all kinds.

This warrant should be corrected by the gunner of the ship in
accordance with any alterations authorised by Admiralty Orders.

Ordnance Ledger.—This is issued to the ship on commisgioning
from the A.S.O. with the establishment filled in.

A column with printed headline is given for each particular
form of store.

Issues made to the ship by the gunner should be entered fram
the expense book every quarter. Issues to other ships and returns
to the Armament Supply Depdt (which are not shown in the
expense book) should be entered as they occur. Receipts should
always be entered immediately the notes are received.

Complete instructions for accounting for Ordnance Stores are
given in the beginning of the book.

Expense Book, S. 1418.—This is used to record expenditure of
the current quarter. Expenditure should be entered daily. The
total expenditure for each quarter should be transferred to the
Ordnance Ledger at the end of each quarter.

Complete instructions for keeping this book are given on the
first page. ‘

Demands S. 1403.—These are made out in triplicate giving full
details. The original and duplicate copies are sent to the armament
supply depot. The triplicate copy is retained 1n the ship for
reference in case of loss of the originals.

Armament Supply Depét supplies the stores accompanied by
two S.1401 forms; of these one is given back to the armament
supply dep6t signed as a receipt, the other is retained on board
in the guard book for supply vouchers.

No two sections of stores are to be entered on the same demand.
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Returns and Issues S. 1401.—All returns an issues to other
establishments or ships are made out in triplicate on form S 1401
the copies being dealt with as follows :—

The original and duplicate are signed and sent with the stares
The triplicate is kept in the ship for reference. (ne copy is
returned to the ship signed by the receiving officer. This is kept
in the guard book supplied for reeceipt notes.

All vouchers are to be numbered in sequence, dited and entered
in the column provided in the ordnance ledger.

No two sections of stores are to be entered on the same return
and issue note. :

Landing of Shell for examination, S. 1146 and 5. 1146A.
Instructions will be found on the form and in the Naval Magazine
and Explosives Regulations.



147

! "pouInyed ose are ‘ednjosid Jo eanyBu oY) 07 pivder Sutavy ‘e[qeonoerd 1ue)xe 9se[my 09
dn seseo peay eyl pue ‘edasyo SIY 03 peuinjes s uonunwure pepusdxeun jo eous[eq oYy 98U 08 04 SI IVILP( FUNUNOVOY OY],

918(
., 10050 Juryunosoy
9010BId JO oBasyo Ul 1 0 eanjeusy
(*0°g 10) FR01Q JO o.nzac@m onsst 30 03]

.—V.ZQC,Q._Z.. U9a(] S¥Y sA0(E paje)s uonmunuuay ayg 38yl peygIe) 7
eqn, Sutuny
ur-gog . “usld V'8
Ao1qaM ‘109814
urgog- ‘Ied V'S
— se8pr1yre)
“us]y Iod ,
m@gomwm oquinyy "UOJY JO IoqumN ‘pepuedxy Joquun)N *ponssy Joquum N ‘so3plrjre)) jo uorpduose

"90140BIJ -JO OBIBYD UL (ISOYJ() A339d I0) 190Y(Q JO OWEBN

ZOH,HH% HdOL ONINIV % “TOISId “NI-€0¢+ 40 HUNLIANAIXE
R reereraniean. SIWH
“UOKIUNWUMT JO Qzﬁg&&.ﬂ Jo guoddns w poousqy fo fidop s dvyg ayr ynm peovid 9 07 $1 w0 g UY,L)

(‘8061 ‘Arenuep—poystqeisy) ‘T08—'S



148

Forms used in connection with Cordite.

These forms giving information are used when dealing with
cordite, in addition to the ordinary forms and books used with
other ordnance stores.

Cordite Records. §. 1147 and S. 1431.—These are for keeping
cordite records on board ship. The directions for use are printed
on the cover.

A specimen of 'S. 1147 (Cordite Records) is pasted on the
inside as a guide to uniform method of keeping the records.

It is important that the record should be corrected on every
occasion of receipt, issue or expenditure of cordite, information
being taken from form S.1424 (late 0-130).

All forms 8. 1424 and the ship’s copy of 8. 1429(a) are to be
filed for record in the space provided in the portfolio.

__Form §. 1147a. Special return of Magazine Temperatures.—
Full instructions for rendering will be found on the form and in

the Naval Cordite Regulations.

Form 8. 1424. List of Lot Numbers, &c.—Whenever supplies
of cordite are received on board the details will be found on form
0-130 which should accompany or precede the supplies. These
details should be entered in the Cordite Records by the Accountin g
Officer.

Form S. 1429(a). Cordite landed for Examination.—Full
instructions for the use of this form are shown on the cover.
The form gives full particulars of cartridges and the result of
examination. .

One copy is retained on board for reference.
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\ (T'his page shows outside of Form 8. 1429(a) ).

S. 1429(a). (Established—~September, 1916.)

Erase the (ORIGINAL.
two not DUPLICATE.
applicable. | TRIPLICATE.

CORDITE LANDED FOR EXAMINATION AND
TESTING from H.M.S. .oiviiiiiiiiiiiiiiniiniiinnnene,

This return is to be forwarded, in triplicate, to the A.S.O.
when cordite is landed from H.M. Ships for examination and
testing, as laid down in the Naval Cordite Regulations.

The columns 1 to 13 and 18 are to be filled in on board the
ship. Column 21 need only be filled in when cartridges are
landed for biennial or quadrennial examination.

After inspection the remaining columns will be filled in by
the Inspecting Officer, and two copies of the form will be returned
to the Commanding Officer of the ship, one for retention on
board, and one for transmission, through the Commander-in-
Chief, to the Admiralty. The other copy is to be retained by
the A.8.0. for future reference.

G. 03936/16.
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TABLE 1.

Explosives employed in the Naval Service, excluding Special
Firework and Signal Compositions.

A.—Gunpowder.
I%,z‘;‘;azﬁ £ Where used. Remarks,

EXE. Cartridges, Impulse, Torpedo | The only form of
moulded powder still
remaining. Will prob-
ably be replaced by
cordite.

Pebble - Shell filling for C.P., C.P.C. May be replaced by H.E.

and C.N.F. shell. (shellite) in some shells,
(C.N.F. — Common  Nose
Fuzed.)

R.L.G.2 . Cartridges, impulse, torpedo - | Used mixed with pebble

L.G. (blank) Blank ammunition - -  —

R.F.G.2 - Bursters for shrapnel, igniters —_

of cordite cartridges, signal
cartridges, 1-inch aiming,
percussion primers, tube
pellets.

Mealed powder | S.A.A., delay fuzes, primers,

pyrotechnics.,

Pigtol powder - | Fuzes, 1-inch aiming, tubes -

Time composi- | Time rings of T. & T. & P

tions, fuzes.

Note.—It is under consideration to

do away

with all different specifica-

tions for powder and use one composition for all, merely varying the

dimensions of the grain,

x 22194

except for delay pellets

and time compositions.
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Table 1—contd.

B.—High Explosives.

Nature of
Explosive.

‘Where used.

Remarks.

Nitroglycerine
Gun cotton

Lyddite -

Shellite -
Picric powder

T.N.T. (trotyl o !

trinitrotoluene

Ammonium ni-
trate.
Amatol -

C.E. -

Mercury fulmi-
nate.
Cap compositior

As a constituent of cordite -
As a constituent of cordite.

"~ Demolition charges, &ec.

Filling for H.E. shells - -

Filling shells - -

Exploders for priming H. E
shells.

Filling for H.E. shells, torpedo
heads, &c., and as a consti-
tuent of amatol exploders for
H.E. shells.

A constituent of amatol -

Filling bombs, stick bombs,
depth charges, mines, &c.

Filling magazines of detonating
fuzes and gaines—primers fo;
mines, depth charges, &c.,
and exploders for shells filled
T.N.T.

Detonators and caps -

Igniferous caps and * detona-
tors 2

For demolition ‘charges
usually wet guncotton
is used, “ primed > with

A mixture of T.N.T. and
ammonium nitrate.

* Composition explod-
mg.’ﬁ

Nature of
Propellant.

|
Cordite, Mark I

Cordite, M.D. -
Cordite, M.C. -

Cordite, M.D.T. |

(tubular).
Cordite, N.C.T.

Gunpowder

-+

C.—Propellants.

Where used.

~Charges for guns - -

Some Army S.A. ammunition |

Some S.ATA. charges -

See Table A - -

Cordite, M.C., is a slight
modification of M.D.,
see page 9.

Very little used in N.S.,
but may be found in

some S.A. ammunition.
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TABLE 2.

B.L. Charges.

Nature of Gun |(
and Mark, Service
Charge unless stated in
otherwise stated. Col. 1).
How Charg
15-inch I - -1 428 Ibs.,
uarters.
13-5-inch V, 2&7 1bs.,
heavy. quarters.
13-5-inch V, light | 293 Ibs.,
quarters.
12-inch X - - | 258 Ibs.,
quarters,
12-inch XI and | 307 Ibs.,
XII. quarters.
12-inch IX for | 246 lbs.,
“M* submear-| quarters.
ines.
7-5-inch I-11** V | 61 Ibs.,
and VI. 4 and
6-inch VII, XVII | 28§ Ibs.,
and XVIII. { and
6-inch 11 1bs.-
XVII, XVIII
star charge.
6-inch XVI,

¢ Erin.”
6-inch XI anc
X1+,

6-inch XII -
6-inch VII -
6-inch VII -
6-inch VII, XI_
XII and XVI,
star charge.
5-5-inch I - -
5-51-]inch I, star
C. o
4 tinehT - -
4-7-inch 1, star
c] 0.
4-inch

4-inch VIII, star
and  practice

4inch VI - -
4inch VII, star
char,

4ineh VI, prac.
tice charge
4-inch IX - -

4-inl::h IX, star

charge.

4-inch IX, prac-
tice charge.

\J Weight

P Ji‘s{iar
A\A.U:- m

g0 Cordite, Tt
. 16
. 16
45 18
45 16
4 16
4 16
26 6
26 2
11 2
26 2
26 2
19 2
16 2
20 2

Mark I

1 2
19 2
11 2
16 1
1 1
16° 1
s 1
16 1
8 1
16 1
16 1
8 1
1 1

| Number of

Diameter ( |~ Charges

and Length which | o onlied
of Charge. supplied.| ;, ulul(;cu.su.
117" x 26° M cyl. | 2 quarters.
10-8" x22-6* | L.cyL |2 quarters.
10-28"% 22-8" | L. cyl. | 2 quarters.
10-5° x19-0" . cyl. | 2 quarters,
10-4% x 247 L. cyl. 2 quarters.
10-4* x18-4* .eyl 2 quarters.

77% 225" .rect. 4 halves or

7"x11-35" l Sglﬁrters.
6-17 x28-5" rect. | 4 .

full.

5-25" % 30" . rect. | 8 star.
6-2° x31-2" | T rect.
6-2" x 31" . rect.
5-256"x 36-2°

6" x26-5*

67 x12-75*
5-7" x23-6%4
5-75" % 11-75%
5-25" x 30
5-25" x 29-1” , rect, | & full.
5-25" % 31 , rect. | 6 star.
4-25"x 25-2° .rect., | 12 full.
- ‘W.rect.
4-25"%x25-2° | O.rect. | 12 star,
3-84"x13:2° | R.rect. | 7 full.

or Q. |

35" x15" | R.rect. | 15 star,
4-3" x17-2* | R.rect. | 6 full.
3-5" x 26" ©O. rect. | 16 star.

4" x17-5 | R. rect. | 8 practice,
3.6 x22:7 10. rect, | 18 full.
3-5" x25-25° O. rect. | 16 star,

4" x 127 O. rect. |32 practice,

L2
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TABLE 3.
Q.F. Charges.
Size
of
M.D. QF
. . orM.C. Maximum - No. of
g?m(}a o o f\] ‘«}‘ rre, | Cordite Mea.::s of Dimension .Bm;‘e.sh Charges
.F. Gun. arge. (or ignition, of Cartridge. |2 Whichy{ "Roy
Mark 1 supplied.
as
shown). Diam. Length.
4:7” Vand V* - | 8lbs, 16 | Adapter VL, | 6-1"x26-1" |C.17 - 4
10% ozs. Met. ig.
4-inch VII, fixed | 5 Ibs., 16 No. 1 PP, 5-6"%x35-1" | C.48 or 4
7 ozs. 1} oz. ig. (C.P.II). | C.154.
4-inch V and V* ‘ 5 1bs., 11 No. 1 PP. 5-7"x43-2” | C.155 - 4
fixed. 14 ozs. (H.E. fuzed).
4-inch V and V*, | 7 Ibs., 16 No. 1 PP 5-7"%x27-6” | C.23 - 6
sep. 11 ozs. 4 drm. lg. ;
4-inch V and V, | 3 1bs,, 8 No. 1 P 5-7"x42-47 | C.155 - 4
fixed and sepa- | 2 ozs. 3 drm. 1g. 5-7"x27-67 | C.28 - 6
rate star and
practice.
4-inch IV, sepa- | 5 lbs., 16 | No.1PP .| 5-4"x19-5" | (.22 6
rate. 12 ozs.
4-inch IV, sepa- | 2 lbs., 8 No.1PP. - 5-4"x19-57 | C.22 []
rate star and | 5% ozs.
practice. \
4-inch IV and | 5lbs., 16 No. 1 PP 5-47x 34-8" 164 - 4
X117, fixed. | 2% ozs. (C.P.).
4-inch I11 - - | 31bs., 15 | Adapter, 5:57x14-6" 21 - 8
| 9ozs. - Mark I| 1% oz. ig.
3.inch,  20-cwt. | 21bs., 11 No. 1 PP 4-67x 27-8" 62 - 4
16.1bs. proj. | 2§ ozs. (H.E. fuzed),
3-inch, 20-cwt. | 2 lbs., 11 No. 1 PP 4-6"x27-4” .61 or 4
12}-1bs. proj. 844 ozs. C.62.
3-inch, 20-cwt., | 11b., 4} | No. 1 PP 4-6”x26-3" 62 - 4
star. 1 oz. )
3-pdr. - -| 11b., 8 No. 1 PP 3-6”x21-57 54 - 4
}1 ozs, (C.P.).
12-pdr., 12-cwt. ‘ 2 1bs. - 11 | Adapter, 4-1"x15-5” 33 - 10
‘ met. ig.
Do. do. - 13fozs. - 4} | Adapter, 4-1"x15-5" | .33 -| 10
| met,. ig.
Reduced star shell| 13 ozs. < 41 do. 4-1"x 15-57 33 -] 10
charge. 6 drs.
12- pdr 8-cwt. - | 13} ozs. - 10 | Adapter, 4-1"x7-9" 336 -| 10
Mark I| met. ig.
12-pdr., 4-cwb. - lib 8 No. 1 PP 3-5”x8-6" w.37 - 8
‘ oz.
6-pdr. - - | 8 ozs., 4} | No. 2 PP 37%x20-5” 85,86 11
| 11} drm. :C.126. 12
3-pdr. - - | 7} ozs. - 4} | No. 2 PP 2-6"x 21-07 w94 - 16
| (H.E. fuzed).
3-pdr. Vickers - | 13} ozs. - 8 | No.2PP 2-7"%x23-4" .97,98| 16
) (C.N.F. fuzed). | _° ‘clol| 12
3-pdr.  Vickers, | 76§ ozs. - 4} ‘ No. 2 PP 2:7% X 227 “98 -| 16
reduced. | !
2.pdr., Marks i | 3 ozs., 74 | No. 5 PP 1-9"x11-8” | C.102 -| 50
and IT. 124 grs. | Mark ]
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TABLE 4.

Rectangular Cases.

No Weight | Weight Stowage Dimensions,
Case. juns used for Charges | empty. | full. “Inches.
in Case. | Lbs, Lbs. Section.  Length.
0. VI - = | 7-5-inch B.L. T-41**%, | 4} or 8} 62 190 15-1 X 15-1 x 29-2
V and VI, 1
4-7-inch B.L. I - -1 12 full —_ 200 —
4.inch B.L. IX - - | 18 full —_ 213 —_—
R. IT or IIT - | 4-inch B.L. VII - - 6 full 36 93 9:3 X 13-6 x 21-0
| 4-inch B.L. VIII - 7 full - 75 —_
T.II - - | 8-inch B.L. VII, IX, 4 full 563 190 13-7 % 13-7 x 33-5
| XVII and XVIII. .
T.V. - 6-inch B.L. VII, VIII, 4 full 56 178 13-7 X 13+7 x 33-5
IX, XTJ, XJ*, XVII
and XVIII.
5-5-inch B.L. I - 5 full - 168 —_
W. 6-inch B.L. XII- - 4 full 5 162 11-9 X 11-9 x 38-9
TABLE 5.
Cylindrical Cases.
No | Weight | Weight| 5,5 088
Case. Guns used for Charges emrgy_ full. ‘;’:Sf]i:';’"s-
in Case. Lbs. Lbs. Diam. Length.
M.I. and I1.C. 15-inch B.L. I - » | 2 quarters 156 375 13-8 X 54-7
M. II, I1* Do. - - Do. — —_— 14-2 xX 54-7
L. I, L.IC. - 13-5-inch B.L. V., light Do. 120 270 128 X 50-4
12-8 X 50-4
L. IIT, L. ITI* and | 13- 5-inch B.L. V., heavy Do. 120 272 12-8 X §50-7
L IV 12-8 X 50-7
N. - - - | 12-inch B.L. IX, X and Do. 98 229 12-3 X 40-1
XI1.
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TABLE 6.

Q.F. Cartridge Boxes.
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TABLE 7.
Metal-Lined Cases.

QUARTER METAL-LINED CASE -

Weight, empty, 19 ibs.
Dimensions, 10-4” x 11-2” X 14-7".

To hold No. of Weight, full.
+303-inch ball - - - - 1,200 88 lbs.
+303-inch ball in chargers - - 840 76} lbs.
- 303-inch blank - - - 1,450 72 1lbs.
Morris tube ammunition - - 9,100 108 Ibs.
R.F. cartridges - - - - 10,000 104 1bs.
Very’s lights - - - - 120 36 lbs.
Torpedo impulse charges - - 60 56 lbs.
Tonite charges - - - - 50 33% 1bs.
1}-inch V.B.8. lights - - - 48 32 lbs.
Safety fuze cartridges - - 100 24 lbs.

Harr METAL-LINED CASE - +  Weight, empty, 30 lbs.
Dimensions, 13-6” x 14-3” X 17-7"%
To hold No. of Weight, full.

- 303-inch blank - - - 3,400 124} 1bs.
3-pdr. saluting (11 0z.) - - - 50 75 lbs.
3 pdr. Vickers saluting - - 43 67 lbs.
6-pdr. saluting - - - - 37 72 lbs.
12-pdr., 8-ewt. saluting - - 20 74 1bs.
12-pdr., 12- and 18-cwt. saluting 30 81 Ilbs.
6-pdr. blank - - - - 20 72 lbs.
3-pdr. blank - - - - 25 76 Ibs.
3-inch H.A. blank - - - 30 80 Ibs.
3-5-inch B.T. charges - - 18 200 lbs.
Sound signal rockets - - - 35 58 1bs.
Very's lights - - - - 300 62 1lbs.
1}-inch V.B.S. lights - - - 144 69 lbs.
Filled maxim belts - - - 5 1073 lbs.

WaOLE METAL-LINED CASE -

Weight, empty, 50 ibs.
Dimensions, 17-6” x 17-0” x 21-625"

To hold

- 303-inch blank - .
Sound signal rockets - -
-4-7 inch blank - - . .

No. of Weight, full.
- 7,680 264 1bs.
- 70 102 1bs.
- 10 140 1bs.




TABLE 8.

Small Arm Ammunition Boxes.

Waore S.A.A. Box - - Weight, empty, 12} lbs.
Dimensions, 21-82” x 8:-4” X 7”.

To hold No. of Weight, full.
+303-inch ball - - - - 1,000 88§ Ibs.
*303-inch ball in bandoliers - - 840 80% 1bs.
+303-inch ball, Mark V1T, in cha.rgers 840 78% lbs.
+303-inch blank - - 1,100 —_
+45-inch aiming ball - - - - 680 101} Ibs.
1-inch aiming electric and percussion - 96 109% 1bs.
Harr S.A.A Box Weight, empty, 6 lbs. 13% ozs.
Dimensions, 10-88” X 8-4” X 77,

To hold No. of Weight, full.
+303-inch ball - - - 500 44 1bs. 5% ozs.
+303-inch ball, Mark VII, in chargers 360 36 Ibs. 1% ozs.

+303-inch blank - 600 30 lbs. 131 ozs.
Webley pistol ball - 828 50 1bs. 13% ozs.
Lewis gun, -303-inch ball, Mark VTI 480 —
packed in bundles.
Lewis gun, *303-inch ball, Mark VII, 480
tracer, packed in bundles.

Note.—- 303-inch tracer ammunition may also be supplied packed in
a Land Service S.A.A. box containing 1,280 rounds.
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TABLE 9.

Shell manufactured for B.L. Guns, 12-inch and above, and
Fuzes supplied for use in them.

'
|

' A.P.C. ’ C.P.C. ’ C.P. { H.E. |Shrapnel.
(;T:.’ . Em——— he | T———— T
o — | I
| Shellite. | Powder. | Powder.| T.N.T. | Powder.
| i \ .
—_— — e S R S S ,7¥,,A,7E S
15-inch - - - - l' 4 ' ’
13-5-inch, heavy - - ||16D.| 15 |NoC.P.|450r44| 93
13-5-inch, light - - | “Mark | shells ’ ]
12-inch, Marks X, XII || 1V. | above | ‘
and XIIT. | 12-inch. |
12-inch, Marks VITT and | — | 15 | 15 |44or4s5| 93
IX.

1 | r i

Notes.—H.E. have T.N.T. exploders. Shellite filled shell have picric
powder exploders. -

H.E. shell are kept in reserve and only supplied to ships when required
for bombarding purposes.

TABLE 10.

Shell manufactured for B.L. Guns, 7-5-inch to 5-5-inch, and
Fuzes supplied for use in them.

C.P.C. | C.P. | H.E. ‘ Shrapnel. ‘ Star.

R — — )7, - [P

|
Gun. ’7 ’ [ , } | |
] Shellite. | Powder. | Powder. { Lyddite or | ‘

T.N.T. I

I 1 l ]

7-5" ‘ 16 D. 15 | 15 | 18P, 45 P 93

‘ r ‘ i or 44. |

6" | 16 D. 15 | 15 18 P,45P 93 81or 181.
} i ‘ | or 44. [ .

5-5" | 16 D. 15 None | 18P,45P | 92 or 192 {81 or18I.

| I R
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TABLE 11,

Shell manufactured for B.L. and Q.F. Guns, 4-7-inch to 12-pdr.,
and Fuzes supplied for use in them.

Hemi Targat
AP, C.P. H.E. [Shrapnel Sinikn Btar,
Cun 2 Py
Lyddite | Powder HI;}..}.‘?%[ I,F Powder.
4$7T"BL,. Mk I| IZN. 12, 18 Por | 82 or 181 or
Epocinl. 12°F. 45 P or 192. Bl.
44,
4-T"Q.F.,V - 12 N 12, 18 I or
Spocial. | 12F. | 45 Por
44,

4" B.L. or Q.F. 12 F 12, iBPor| B2or 181 or
exooph QLF. I | Spocinl. | 12F |45Por| 192 Bl1.
—I1I and V, 44,
fixed,

4" Q.F., V, fixed 202 or 192 amed | 181 or

182 and No. 8 B1.
B gaine. ghine,
4 Q.F., I—I11 2. 18Por| 02or 181 or
12F., |48 P or 182, 81.
44.
&, 20-owt. 12§- 50 O 12, 18 P or 185 1856 and| 181 or
Ib. shell. Bpoeaial. | 12F. |46 Por No. 2 a1.
44 or gaine,
185, and
T gaine,
8%, 20-cwt. 18- 18 P or 181 or
Ib. ghell, 45 P or 81,
44, or
~| 80/44
or 202
(with
No. T or
8 gaina).
13-pdr. - - 12, !gni’nnr 02 or 181 or
12F. |45 P or 192, &1,
44.
12-pdr. and 12. 12F 12, 18 P or | 65 A or 18] or
owt. Special. | 12F, (45Por| B2or 81.
44, 192,
12-pdr., 8-owt. 12, I8 For|65Aor
12K, |45 P or| 02o0r
8 44. 102,
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TABLE 12,
-
Shell manufactured for 6-pdr. and below and Fuzes supplied for
use in them.
_ — e _
S Nose-fuzed .
C.p. Common. ‘ H.E.
Gun. I [ a
Powder. ’ Powder. Lyddite.
|
6-pdr. and 3-pdr. Hotchkiss Hotchkiss - 19 A or 44.
I1I* or 1IV.
6-pdr. Vickers - - Hotchkiss - —
IT1* or IV, ‘ :
3-pdr. Vickers Hotchkiss | : 19 A or 44.
[IT* or IV.
2-pdr. Pom-pom Hotehkiss 121 or 124 | —-
L‘vv-Ar or
VIII only. |

Note 1:—6-pdr. and below H.E. lyddite filled have T.N.T. exploders
only. .
Note 2 :—Until Hotehkiss IV**** or VIII are available, IIT* or IV may
be used in 2-pdr.

-
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TABLE 13.

Fuzes used in Naval Service.

No. of Nature of Projectile in
Fuze. Fuze Marks in use. whljuh ased Nature of Gun. Remarks,
Prreussion blultl‘.t' v = | Steol murnon | G-pdr. and 3-pdr.
Hortchila, y pre P e
Parcusslon buss) TV**** VTIT | Steel common | 2-pdr.
Haotchkisa, nhiedl,
N"iﬁ-
N‘%fbﬁ’r Hydrostatle | I herfeal antl | AT Er
u yarostatic - - - ikl WL POTAe 411
Hu.&li valve, sabmarine | which bombs
11440°). Lerimly. are el
No.H
{190°). -
Nao. 12 Percustion hase vrﬂ.kﬂln (L1, shell = | &+ Tinch to. j2.
No. 12ZF medium. IX, X and XT.| 5
Ho, 1IF, | Percussion VIX, X mnd XTI | Seml AF. ahall | 4-Inch and below | Weak creep
B . | mediim, . sprtng,
No, I1ZH Pummhnm bage| IX, X and XT | Baml AP, shall | 4+ T-inch - = | ¥ cresp spring,
: N D0,  shell| 5-Sdnch  and
Mo, 15 = | Percussion base) IV, IV® and
& powider,| above 8-ineh to
) brgr. ek, L L., shell, | 12inch.
No. 15 - | Perevmaion YR - =|CPO. shell, | b-5-inch - and
lnrge, fillesd or. | f-inch only.
No. 101} - | Porcussion b w = = AFOorG PO, | B-b-lnch and | Dolay fume.
No. 18P nmmm I and 11, II n*%“m"’“’*“' -.r'f.mm'mu Powiler  Elled
o, 4&:‘} impact., 11 "and . pr. funod.
No, 194 = | Direct  netlon |1 - - H.E. shell = | 8 pnd 3-pdr. - | Detonsting fnsm,
Ko, dd - | Directd acthm « | 11**, II1* and | H.E, ahell = | I=inch to 18- Dtnuﬂulmlm
iv. 5 for I“In:m! L
men
Ho, 46 - | Directwaction | 1 and 71 = | H.E, shall = | b= f-Ench and | Detonating foee,
impact, mhave.
No, 05A = | Timo and per- | T - - = | Bhrapael ghell - ]m&r&f'i 1- | 8. fuze hobe.
).
No.85A - | Timesnd pee- (I - - =|ONF., fllsd a-pdr.
No. 80/44 | Tima | X - - - B, 1-Tb. ghell 3-inch, 20-cwi, - | With No. 7 o
No, 8 galnne,
Ko.81 - Tm peie- | II - - = | Biar shell = | B-inch o 12-pdr,
o g T | B | £ 2
i - J o - E - H
cusation, - kow d4-inch Q.F.
Mark ¥,
Bhrapnel ahell | 5-5-ineh anid be-
Mo, 10 - | Tiem - -|T - - Target  smoke l.-vh.ch' Q.F. Mark
: H.E. W
No.03 - Tlmuﬁ per- T - - & B\hug:ﬂlﬁ.l fi-Inch and above
No, 121 % Tima - - (Il and BIT, T | Common nose- | 2-pdr. - = | Used with auto.
Mo, 184 and IL. fured. wmua Dumi pit
H.R, ahell (12§~ | B-inch, 20wt - '
¥ = = . e .| LAmeriean nods
N, 185 Timsa 1 Tl . emakd | B-inch, 2-owh i Too,
Mtrapnl shell - | S-luch, 20-awt. -
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TABLE 14.
Ammunition used by each nature of Gun.

15-inich B.L. Mark L

Nominal weight of glm.—-ldo tons.
Length of bore.—52' 6” or 42 calibre.
Length of gun.—54" 2-4".
Full charge.—428 Ibs. M.D. cordite, size 45, made up in } charges
and supplied two } charges in “M” cylindrical case.

Projectile.—Approximate weight 1,920 Ibs. (4 c.r.h.) Fuzes.
A.P.C. shellite - - - - - - No.16D.
C.P.C. powder - - - - - - No. 15,
Shrapnel (13,985 balls, 27 to 1 Ib.) - - - No. 93.
Practice shot.

Tubes.—Large.

13-5-inch B.L. Mark V.

Nominal weight of gun.—76 tons.
Length of bore.—50" 74" or 45 calibre.
Length of gun.—52'.
Full charge.—Heavy, 297 lbs.; light, 293 lbs.; M.D. cordite,
size 45, made up in } charges and supplied two } charges
in “ L cylindrical case. .
Projectiles.—Approximate weight (4 c.r.h.), heavy 1,400 lbs.,
light 1,250 Ibs.

R Fuzes.
A P.C. shellite - - - - - - No. 16 D.
C.P.C. powder - - - - - - %o 15.
Shrapnel (11,907 balls, 27 to 1 Ib. for heavy) - No. 93.

(10,280 balls, 27 to 1 Ib. for light.)
Tubes.—Large.

12-inch B.L.. Marks XI and XIL

Nominal weight of gun.——67 tons.
Length of bore.—50 or 50 calibres.
Length of gun.—51’ 6”.
Full charge.—307 lbs. M.D. cordite, size 45, made up in } charges
and supplied two % charges in “L” cylindrical case.

Projectile.—Approximate weight, 850 lbs. (4 cr.h.) Fuzes.

AP.C. shellite - - - - No.16D.
C.P.C. powder - - - - - - No. 15,
Shrapnel (348 steel 12 oz. balls, or 7,766 metal

balls 27 to 1 1b.) - - - - - - No. 93.

Tubes.—Large.
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12-inch B.L. Marks X and X*.

Nominal weight of gun.—58 tons.
Length of bore.—45’ or 45 calibres.
Length of gun.—46"4".
Full charge.—258 Jbs. M.D. cordite, size 45, made up in } charges
and supplied two } charges in “ N cylindrical case.

Projectile.—Approximate welght 850 1bs. (4 er.h.) Fuzes.

A P.C. shellite - - No. 16 D.
C.P.C. powder - - - - No. 1s5.
Shrapnel (348 steel 12-oz. ba.lls or 7,766 metal
‘balls 27 to 11b.) - - - - - - No. 93.
Practice shot.
Tubes.—Large.

12-inch B.L. Mark IX.

Nominal weight of guf.—50 tons. .
Length of bore.—40" or 40 calibres.
Length of gun.—41’ 3-6".
Fall charge.—For Submarines, 246 Ibs., M.D. cordite, size 45,
made up in } charges and supplied two } charges in “ N ”

cylindrical case.

Projectiles —Appronmate welght 850 lbs. (4 c.r.h.). Fuzes.
CPC. - - - No. 15.
H.E.TN.T. - - - - - - - No. 44 or 45.
Practice shot.

Tubes.—Small.

7-5-inch B.L. Marks, I, IT*, V and VL

Nominal weight of gun.—Marks I and VI, 14 tons.
Marks IT* and V, 15 tons.

Length of bore.—Marks I and VI, 28’ 1}” or 45 calibres.
Marks IT* and V, 31’ 3" or 50 calibres.
, 1-27,
Marks II* and V, 32" 2-7",
Full charge.—61 lbs. M.D. cordite, size 26, made up in % and }
charges and supplied four % or elght } charges in “ O ”
rectangular cases.

Projectile.—Approximate weight, 200 Ibs. (4 c.r.h.)

Length of gun.

Fuzes.
C.P.C. shellite- - - - - No. 16 D.
C.P.C. powder - - - - No. 15.
H.E. lyddite - - - - No. 18 P or 45 P or 44.
Shrapnel (368 2-0z. balls) - - No. 93.

Practice shot.
Tubes.—Small, except in Mark VI, large,
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6-inch B.L. Mark XII.

Nominal weight of gun.—7 tons.
Length of bore.—22’ 6” or 45 calibres.
Length of gun.—23’ 33",
Full charge.—27} 1bs. M.D. cordite, size 19, made up in % and }
charges and supplied 4 rounds in a “ W ” case,
Star charge.—12 Ibs. M.D. cordite, size 11, supplied 6 rounds in
“T?” case.
Reduce practice charge.-The % charge.
Blank charge.—7 Ibs. L.G3.
Projectiles (A.Q.).—Approximate weight, 100 Ibs. (4 cr.h.)
: Fuzes.
C.P.C. shellite - - - - - No. 16 D.
C.P.C. powder - - - - No. 15.
HE,TNT. orlyddite - - - No.18P or 44 or 45 P,
Shrapnel (854 balls 27 to 1 Ib., or

450 bullets) - - - - - No. 93.
Star shell - - - - - No. 81 or 181.

Tubes.—Large.

6-inch B.L. Marks XI and XI*,

Nominal weight of gun.—-8 tons 12 cwt.
Length of bore.—25' or 50 calibres.
Length of gun.—25’ 93",
Full charge.—32 Ibs. 1} ozs. M.D. cordite, size 26, nade up in
} and § charges and supplied 4 rounds in a “ T » case.

Star charge.—12 Ibs. M.D. cordite, size 11, supplied 6 rounds in
a “T” case. )

Reduced practice charge.——The £ charge.
Blank charge.—7 lbs. L.G. -
Projectiles.—Same as for the Mark XIT gun.
Tubes.—Small,

6-inch B.L. Mark VII,

Nominal weight of gun.—7% tons.
Length of bore.—22’ 51" or 44-9 calibres.
Length of gun.—23’ 3”,
Full charge.—28§ 1bs. M.D. cordite, size 26, made up in £ and
% charges and supplied 4 rounds in a “ T ”* cage,
Star charge.—12 lbs. M.D. cordite, size 11, supplied 6 rounds in a
“T case.

Reduced practice charge.—The § charge.
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Blank charge.—-7 lbs. L.G.
Projectiles.—Same as for Mark XTI gun.
Tubes.—Small.

Full charge.—23 lbs. M.D. cordite, size 16, or 20 lbs. Mark I
cordite, size 20, made up in halves and supplied 7 rounds
ina “B " case.

Reduced practice charge.—The half chamge

Blank charge.—-7 lbs. L.G. :

Projectiles.—Approximate weight, 100 lbs. (2 c.r.h.) with

copper gas-check driving band.
Fuzes.
C.P. (powder)- - - - No. 15.
H.E. (lydeteorTNT)- - No.18Por 44 or 45 P.
Shrapnel - - - No. 93.
Practice shot.
Tubes.—Small.

5'5-inch B.L. Mark I.

Nominal weight of gun.—6 tons 4} cwt.
Length of hore.—22’ 11” or 50 cahbres
Length of gun.—23' 9-1”,
22% Ibs. M.D. cordite, size 19, made up in ¢ and
1 charges and supplied 5 rounds in a «rq v
Star charge —9 Ibs. 13 ozs. M.D. cordite, size 11, supphed6 ina
“T” case.
Reduced practice charge.—The % charge.
Projectiles.—Approximate weight, 82 lbs. (4 c.r.h.)

Fuzes.
C.P.C. shellite - - - - No. 16 D.
C.P.C. powder - - - No. 15.
H.E. lyddite - - - No.18Por44or45P.
Shrapnel (751 balls, 27 to 11b. - No. 92 or 192.
Star shell - - - No. 81 or 181.

Practice shot.
Tubes.—Large.

4-7-inch B.L. Mark I.

Nominal weight of gun.—3} tons.
Length of bore.-—17" 8-58" or 45 calibres.
Length of gun.—18’ 3-7".
Full charge.—11 lbs. 6 ozs. M.D. cordite, size 16, made up in one
charge and supplied 12 rounds in an “ O ” case.

~
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Star or practice charge.—5 lbs. 3% oz, M.D. cordite, size 11
supplied 12 in an “ 0 * cage. _ ’

Blank charge.—6 Ibs. 1..G.
Projectiles.—Approximate weight, 50 Ibs. (4 cr.h)

Semi A.P. lyddite - - - No. 12 N, speeial.
cP . - - - = - No,1zori2y
HE., lyddite - - - - No. I8 P or 44 or 45 P,
Shrapnel - . . | _ No. 92 or 192,
Star shel] - - - - - No. 81 or 181,
Practice shot,

Tubes,—Large,

4-inch B.L, Mark VIL
Nominal weight of Eun.—42 ewt,
Length of bore—14' 93" or 50+3 calibres,
Length of gun.—17" 4.5,
Full charge.—-9 lbs. 5 0z4. 15 drms. M.D, cordite, size 16, made up
in one charge anc supplied 6 rounds jn.“ R » case,
Star charge.—3 hs, 12 ozs. M.D. cordite, size 8, supplied 16 in

0™ case,
Reduced practice charge.—6 Ibs. 0 ozg M., cordite, size 16,
supplied 8 rounds in “ R, case, -

Blank charge.—3 lbs, L3
Prﬂfﬁcﬁles.—ﬂppruxﬁnai.e weight, 31 Jbs. (3 c.r.h,)

Fuzes.
Semi AP, lyddite - = - No. 12 F, special.
R, < - - - - - No.12or12 T,
H.E.,, TN.T. or lyddite - - No. 18P op 44 or 45 P,
Shrapnel - - - - - No. 92 or 192,
Star shell - - - - - No. 81 or 18],
Practice shot,
Tubes.—Large,

4-inch B.L. Mark VIII.
Nominal weight of gun.—-26 owi,
Length of bore—13" 3.-2° or 398 calibres,
Length of gun—13* 704, .
Full charge.—5 1bs. ¢ ozs. M.D. cordite, size 16, made up as one
charge, and supplied 9 rounds in “ R * case or 32 rounds
_in “ 0" cage,
Star charge.—2 lbs. 23 ozs, M.D. cordite, size 8, supplied 15 roundg
m "R cage,
Blank charge.—3 Ibs. L3,
Projectiles.—As for Mark VII,
Tubes.—Large,

= ff1py M
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A-inch B.L. Marks IX and IX*.

Nominal weight of gun.—424 cwt.
Length of bore.—14’ 9-4” or 44-35 calibres.
Length of gun.—15' 4-6”.
Full Charge.—7 Ibs. 11 ozs. M.D. cordite, size 186, made uf) in
one charge, and supplied 18 rounds in “ O ” case.
Star charge.—33% lbs. M.E. cordite, size 8, supplied 16 in “0”
case. .
Reduced practice charge.—4} lbs. M.D. cordite, gize 11, supplied
32 in “ O case.
Blank charge.—3 lbs. L.G.
Projectile.—Same as for Mark VII.

Tubes.—Large.

4 -7-inch Q.F. Marks V and V*.

Nominal weight of gun.—2 tons 13 cwt.
Length of bore—17 3:5” or 43-9 calibres.
Length of gun—17' 8-6".
Full charge.—8 1bs. 10} ozs. M.D. cordite, size 16, made up as
separate ammunition with metal igniter and adapter.
Supplied 4 rounds in Q.F. box.

Projectiles.—Approximate weight, 45 Ibs. (2 cr.h)
Fuzes

- No. 12 N, special.

cP. - 2. . . - No.l2orl2 F.

H.E., T.N.T. or lyddite - No.18Por 44 or 45 P.
Shrapnel - - -~ T No. 92 or 192.
Practice shot.

Tubes.—Small.

Semi A.P., lyddite -

4-inch Q.F. Mark VII Fixed.

Nominal weight of gun.—20 cwh.
Length of bore. ~40- 5 calibres.
Length of gun, 14" 4-17.

Full charge.—5 Ibs. 7 ozs. M.D. cordite, size 16, made up as
fixed ammunition with igniter and No. 1 percussion
primer, and supplied 4 in a Q.F. box.

Projectiles.— Approximate weight, 31 lbs. (3 c.r.h.)

Fuzes.
S.A.P., lyddite - - - No. 12 F, special.
cCP. - - - - - No.12or12F.
H.E., T.N.T. or lyddite - No. 18 P or 45 P or 44.

Practice shot.
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4-inch Q.F. Marks V and V* Fixed.
Nominal weight of gun.—43 cwt.
Length of bore.—-45 calibres.
Length of gun.—15’ 7-8”, »
Full charge.—5 Ibs. 14 ozs. M.D. cordite, size 11. Made up a8
fixed ammunition with No. 1 bercussion primer, and
supplied 4 in a Q.F. box.
Star chl?rge.—% Ibs. M.D. cordite, size 8, supplied 4 in & Q.F.
OX.
Target smoke charge.—Full charge.
Projectiles.—Approximate weight, 31 1bs. (6 c.c.h.)
Fuzes

s

HE., TNT. or lyddite - No. 192,
Target smoke shell - - No. 92 or 192.

Star shell - - - - - No. 81 or 181,
Practice shot.

4-inch Q.F. Marks V and V* Separate. o Y,

Nominal weight of gun.—43 cwt, v

Length of bore.—45 calibres, B
Length of gun.—15’ 7.8".

Full charge.—7 Ibs. 11 ozs, M.D. cordite, size 16. Made up as

* separate ammunition with igniter and No. 1 Percussion

primer, and supplied 6 rounds in a Q.F. box. SR
Star ch3r§‘e.-3§ Ibs. M.D. cordite, size 8, supplied 6 rounds in a
-F. box. '

bo;

Blank charge.—3 Ibs. L.G.

Proiectilae —_ Avemncte 2o ol oo Ibs. (3 c.r.h.)
Semi A.P., Iyddite - - - No. 12 F. spe'cial.
H.E., T.N.T. or lyddite - - No. 18 P or 44 or 45 P.
Shrapnel - - - .- - No. 92.
Star shell - - . - No. 81 or 181,
Practice shot.

. 4-inch Q.F. Mark IV Separate.
Nominal weight of gun.—25 cwt.
Length of bore.—40 calibres.
Length of gun.—13’ 10-6“. ,
Full- charge.—5 1bs. 13 ozs. M.D. cordite, size 16. Made up as
separate ammunition with igniter and No. 1 percussion
primer, and supplied 6 in a Q.F. box.

Star and reduced practice charge.—2 lbs. 5% ozs. M.D. cordite
8ize 8, supplied 6 in a Q.F. box. .

Biank charge.—3 1bs. L.G.

Projectiles.—Same as for Mark V above.



174
Table 14—contd.

4-inch Q.F. Marks IV and XII Fixed.

Nominal weight of gun.—26 cwt.
Length of bore.—40 calibres.
Length of gun.—13’ 10",
Full charge.—5 lbs. 2} ozs. M.D. cordite, size 16. Made up as
fixed ammunition with No. 1 percussion primer, and
supplied 4 rounds in a Q.F. box.

Projectiles.—Approximate weight, 31 Ibs. (3 c.r.h.)
’ Fuzes

SAP., lyddite - - - No. 12 F, special.
CP. - - - - - No.12o0r 12 F.
H.E., T.N.T. or lyddite - No. 18 Por 45 P or 44.

Practice shot.

4-inch Q.F. Mark ITI Separate.

Nominal weight of gun.—26 cwt.
Length of bore.—40 calibres.
Length of gun.—13" 9}".
Full charge.—3 lbs. 9 ozs. Mark I cordite, size 15, made up as
separate ammunition with igniter and adapter, and supplied
8 in a Q.F. box. '
Blank charge.—3 Ibs. L.G.

Projectiles.—Approximate weight, 25 lbs. (2 c.r.h.)
)

Fuzes.
c¢P. - - - - - No.120r12F.
H.E.,, T.N.T. or lyddite - No.18Por 45 P or 44.
Shrapnel - - - - No. 92.
Practice shot.

3-inch Q.F. 20 cwt., Fixed H.A.

Nominal weight of gun.—20 cwt.
Length of bore.—45 calibres.
Length of gun.—11" 8",
(a) With 16-Ib. shell.
Full charge.—2 lbs. 2§ ozs. M.D. cordite, size 11, made up
as fized ammunition with No. 1 percussion primer
Mark IT, and supplied 4 rounds in a Q.F. box.
Projectiles.—Approximate weight, 16 1bs. (6 e.r.h.)
: Fuzes.
H.E., T.N.T. or lyddite - No. 18 P, 44 or 45 P or
80/44 or 180.

(b) With 123-Ib. shell.
Full charge.—2 Ibs. 8 ozs. 1 drm. M.D. cordite, gize 11,
made up as fixed ammunition with No. 1 percussion
- primer, and supplied 4 rounds in a Q.F. box.’



175

Table 14—contd.

Star charge.—1 1b. 4 drms. M.D. cordite, size 4 .
4in a Q.F. box. e 4}, supplied

Target smoke charge.—Full charge. :
Projectiles.—Approximate weight, 12} Ibs, (2 cr.h.)

Fuzes.
Semi A.P., lyddite - - No.12F » Special.
CP. - - - - - No.120r 12 F.
H.E., T.N.T. or lyddite - No. 18 P, 44 or 45 P or
185.
Shrapnel - - - - No. 185, 92 or 192,
- Target smoke shell - - No. 185 with No, 2 gaine.
Star shell - - - - No. 81 or 181.

13-pdr. Q.F. Fixed.
Nominal weight of gun.—6 cwt.
Length of bore.~~23 calibres.
Length of gun.—6’ 1-3”,
Full charge.—1 1b. 4-0zs. 11 drms. M.D. cordite, size 8, made up
as fixed ammunition with No. 1 percussion primer, supplied
4 rounds in Q.F. box. :

Projectiles.—Approximate weight, 12} Ibs. - .
Fuzes.
C.P. = - = - - No.120r12F.
H.E., TN.T. or lyddite - - No. 18 P or 44, or 45 P.
Shrapnel - -~ - - No.92or 192

12-pdr. 12 cwt. Q.F.

Nominal weight of gun.—12 cwt.
Length of bore.=40 calibres.
Length of gun.—10’ 3-6”.
Full charge.—2 Ibs. M.D. cordite, size 11, made up as separate
ammunition with metal igniter and adapter. Supplied
10 rounds in Q.F. box.

Star shell charge.—13 ozs. 6 drms. M.D. cordite, size 4}, supplied
10 in box. :
Blank charge.—1} lbs.
Projectiles.—Approximate weight, 124 Ibs. (2 c.r.h.)
Fuzes

Semi A.P., lyddite - - - No.12F, spe;cial.
C.P. - - No. 12 0or 12 F.

HE., TN.T. or Iyddite - - No. 18 P or 44 or 45 P.
Shrapnel - - - - No. 65 A or 92 or 192,
Star shell - - - - No. 81 or 181.

Practice shot.
Tubes.—Small.
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12-pdr. 8 ewt. Q.F.
Nominal weight of gun.—8 cwt.
Length of bore.—28 calibres.
Length of gun.—7’ 3-6".
Full charge.—13% ozs. Mark I cordite, size 10, made up as

separate ammunition with igniter and adapter, and supplied
10 rounds in a Q.F. box.

Blank charge.—1% Ibs. L.G.
Projectiles.—Approximate weight, 12% Ibs. (2 cr.h)
Fuzes.

CP. - - - - No 120r 12 F.
H.E, T.N.T. orlyddlte - - No.18Por44,0r 45 P.
Shra.pnel - - - No. 65 A or 92 or 192.
Practice shot.

Timber,—Small.

12-pdr. 4 cwt. Q.F.

Nominal weight of gun.-—4 cwt.

Length of bore.—19-2 calibres.

sLength of gun.—5' 1-8”.
Full charge.—1 1b. % oz. M.D. cordite, size 8, made up as separate

ammunition with No. 1 percussion primers. Supplied
8 rounds in a Q.F. box.
Projectiles.—Approximate weight, 123 Ibs. (2 c.r.h.)
Fuzes.

C.P. - - - - No.12o0r 12 F.

H.E., T.N.T. orlydete - - No.18Por44o0r45P.

Shrapnel - - - No. 65 A or 92 or 192.

Practice shot.

3 and 6-pdr. Q.F.
Hotchliss. Vickers.
6-pdr. 3-pdr. 3-pdr.

Nominal weight of gun ... 7-18cwt. 5 cwt. 6 cwt.
Length of bore, calibres... 40 40 50
Length of gun ... ... 81} 7 63" 8’ 3",
Full charge, M.D., size 4} 8 ozs. 11} drms. 7} ozs.

» » MDD, size 8 — - 13} ozs.
No. of rounds in box ... 11 16 16.
Reduced charge, M.D., size 4} — — 6% ozs.
Blank charge, L.G. Powder 15 ozs. 11 ozs. 11 ozs.
Weight of Projectiles ... 6 lbs. 3 Ibs. 5 ozs. 3 Ibs. 5 ozs.

Projectiles.—C.I>. steel with Hotchkiss base percussion fuze
Mark IT1* or IV.
H.E. with No. 19 A or 44 fuze.
Practice shot.
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Pom-pom 2-pdr. Marks I and IT,

Full charge.—3 ozs. 124 grains Mark I cordite, size 7%, supplied
as fixed ammunition, 25 rounds in a belt and two belts
in a Q.F. box.

Projectiles.—Comn%;I pointed with Hotchkiss fuze Mark TV*#*#%*
or .

Nose-fured common with No. 124 fuze.
Practice shot.

TABLE 15.
Stick Bombs, and Charges used with them.

|
Waoight | Waight
(including | of
Gun, FProjectile, Btick or | Burater Charge. Remarks.
Btiel T.N.T.
Bomb). or
Amatal,

| Nominal | 297 Tha.|)
— B0 The.,
notunl
663,
Naominal | 257 Ibae,
M) 1ba.
; . aotual 3 1ha, 14 gzs=,
GAp o |SnekBomba | g { MLD.T. 15/13.
ok Korninal | 208 lbs.
2560 Tha.,
notaal
420,
Nominal | 97 lbs,
|| 200 iba. )
| Nominal | 200 1ba.| Mark IV and | Supplisd for
350 lbs., VIO, 2 lbs. | B.lL.R. case.
| aotual 2 oza. MLD.T,
- . | - a8l. 15/13,
d-inch B.L. |Stickbomby | Nominal |97 Tbe. | Mark V snod | Supplisd  for
or Q.I, | 200 Ibs., IX, 3 Ibs.| B.L. CA4 cart-
aotial 4 gz8. MD.T. | ridge box. Not
231. 15/13. yot approved.
12-pdr. Q.F.,|Stick bomb - | Nominal |97 Ihe. (1 Ih.  15/13 =
Py 200 1hs., M.D.T. s
aetizal
204
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APPENDIX I

Coppering of Bores of Guns—Use of Tinfoil for Prevention and Removal.

The results of the trials carried out in the Fleet in accordance with
A.F.0. 1107/21 show that the use of tinfoil has had a very beneficial effect
as regards decopperirig, but that, on the other hand, unless care is used,
the introduction of the tinfoil by throwing in is liable to cause delays and
jams, and entails a certain risk of damage to breech threads.

Heavy coppering of bores is a well-known cause of inaccurate shooting,
and as the use of tinfoil is at present the best available method of preventing
coppering continuance is recommended. v

2, Action is in hand with a view to incorporating the required amount
of tinfoil in the make-up of cartridges for all natures of guns, but, before it
is clear to do so, certaln investigations and trials have yet to be carried
out to make certain that the presence of the foil within a charge can have
no deleterious effect on the cordite under any conditions, and also to
determine whether the foil must be situated close to the base of the
projectile in order that it may be completely volatilised, and so act
efficaciously. These trials will be carried out at the establishments on
shore.

With Q.F. ammunition, no difficulty exists in introducing the foil into
the charge as the foil can be made up with it and secured in the proper
place.

With B.L. chargses, however, the matter is complicated by nearly all
of these being made up in portions, and it is desired to ascertain whether
the foil acts efficiently if a proportion is worked into each cartridge or
portion of the charge, so that, whatever charges are loaded into the gun,
the right quantity of foil is introduced.

3. It is not practicable, on account of the great amoupt of labour
entailed and consequent expense, to add the tinfoil as above to charges
already made up, and therefore this method can only be adopted for new
fillings.

It is accordingly recommended that, for practice firings and until
cartridges made up with tinfoil are available, the following methods of
introducing it should be adopted as far as practicable :—

(a) For B.L. Guns.

The strips of foil should be stitched round the front end of the
charge beforehand. It is importent that the foil should be as far
forward as possible when loaded into the gun.

This is considered to be much the most satisfactory method if
it can be arrar.ged.

Alternatively, there is no objection to the foil being thrown in
immediately behind the projectile, but this is not recommended
for the reasons already given, unless done with deliberation with
consequent slight delay in loading.

Another alternative is to use a special clearing charge of doubls
the usual amount of foil at every fourth round.

(b) For Q.F. GUNS WITH SEPARATE LOADING AMMUNITION.

Low Angle Guns.—A clearing charge of double the usual amount
of foil should be thrown in after the projectile after every fourth
or fifth round.

Slight delay in loading will be entailed in consequence.

High Anglz Guns.—Use to be discontinued until cartridges with
the foil embodied are supplied. If guns are badly coppered a

round or two ‘with clearing charge (double the usual amount) shoutd
be fired when convenient.

(c) For Q.F. Guns wiTe FIXEp AMMUNITION.

The provision of rounds into which tinfoil has been incorporated
must be awaited.
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Notes :—
I—For the correct amounts of foil to be used $e2 tabls halgy
IL—It is essential that, in all cases where the foil i thrown in, it should
be crumpled very loosely.

III.—Experience points to coppering being just as g With redin
as with full charges. V- reckieed
Table of Quantities of Tinfoil to be used,*
When used ag
Gun. \ Whenr ;1::3. every clearing chargea
every fourth round,
0zZ. 0oz,
15-inch, B.L. - | 8 16
13-6-inch, B.L. | 7 14
12-inch, B.L. - ‘ ‘ 6 12
7+5-inch, B.L. - . 2 4
6 and 5- 5-inch, B.L. 1} 3
4-7-inch, B.L. - . 1 2
d-inch, BL. - 13 3
4.inch, Q.F. - 3 1

* Note.—This table does not apply to Gunnery School tenders where
special reduced charges are used and as to which separate instructions
have been given.

Trials with tinfoil are in progress (1922), and further instructions will
be issued in due course.

APPENDIX II.

Smoke Floats.

Type F. 8 Red consists of a sheet steel container of the shape shown in
Figure 1; it is 2 feet in. diameter and 2 feet in height, and weighs, when
charged ready for use, sbout 120 1bs.

The cylinder B, forming the central portion of the float, contains the
charge and is hermetically sealed by the makers after charging.

Igniters for use with the apparatus are supplied in a separate box
containing 12, and instructions for use are pasted inside the lid of the
igniter box.

To prepare the floats for use.—Remove the plug C (Figure 1) from the
cover and screw in the igniter (Figure II).

To make smoke.—FRemove the bayonet-jointed lid G of the igniter
and scratch the friction priming K with the phosphorus tab H,found
inside the lid. Allow the igniter to burn out and the smoke mixture to
get well under way before throwing the float overboard. If this precaution
be not observed frequent failures will result as unless the smoke mixture
itself is well alight it will be extinguished on contact with the water.
Onece it is well alight, however, it cannot be extinguished even if submerged.

On ignition the smoke issues from the igniter boss, from which the
igniter is blown out and from the vents E in the cover, the sealing of which
is melted as soon as the charge becomes ignited. '

If necessary, F. 3 Red Smoke Floats may be burnt on board and in this
case they should be placed on an iron Platform or deck in a position well
removed from any inflammable material.

F. 3 Red Smoke Floats are the only type of smoke apparatus at present
in use in the Service, but new and improved types are being developed,
including a chlorosulphonic acid sprayer.
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F. 5 Blue Smoke JFloats have been declared obsolete on account of their
liability to spontaneous combustion, and any still on board HL.M. Ships
have been ordered to be dumped, and those in store in the dockyards are
to be emptied and refilled with the F. 3 Red type of mixture as opportunity
oceurs.

Smoke Floats are never to be stowed between decks, and care must be
taken to avoid damage to floats through rough usage, as the smoke mixture
deteriorates rapidly on contact with water. Tf sufficient water enters
the container consiclerablo heating takes place, but if the float is kept
properly sealed thero is no danger from the heating of the mixture and it
should not deteriorate appreciably even after prolonged storage.

Boxes of igniters should be stowed in the Firework Box. Further
dotails as to Smoke Floats and igniters will be found in C.B. 1515 (25).
The Technical Histcry and Index (T.H. 25).
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