


FOREWORD

Nothing in this book is to be taken as an authority
for disregarding the orders and regulations laid down in
the Naval Magazine and Explosive Regulations, the Naval
Cordite Regulations and Naval Air Stations Magazine
Regulations. Those publications are the authority for the
necessary care amd precautions in Uk slowage, hand
and inspection of ammunition of all sorts
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SPECIAL NOTE

Owing to the War ending, certain stores described in this Handbook have been withdrawn from

SEVVICE,

They have not, however, been deleted from this Edition because it fs felt that their use during
the War 1939-1945 should be on record, Also it would have meant reprinting, as the book was
ready for the binders before the corrections could be made,

A list of stores under this category is appended, and it will be supplemented by “P"' Series A.F.0,

amendments as required.

Apparatus A.D.

' Bombardment, Cartridges and Charges.

Cartridges, Airceafl, Catapault,

Cartridges for Holman Projector.

Charges, Bombardment.

Covdite A.S.N.

Fuze No, 125, -

Fuze No, 402,

Fuze Time and Percussion, No. 93.

Hoelman Projector,

FAC

Projectiles—Chemical Shell.

Projectiles—Paper Shot.

Projectiles— Shrapnel Shell.

Pyrotechnics—Projectiles THuminating,

Pyrotechmics—HRocket [Muminating.

Q.F, Cartridges—Bombardment,

Rocket Flare Muminating 9 Ihs, |Snow(labke)
and Shrapnel shell.

Time and Percussion Fuzes.
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trLOSSARY

The definitons given are infended fo apply fo the ferms dm the semse dnowlich they are weed 1o
this hook,

Annulus ; Teo sinall grmis amisinition, the varmished ring between the percussion caf and the lase of
ihe cariridge,

Blastr Tha owlward pressure of the aiv coused by dis displacement at the foint of the expinsion o
delomalion,

Cannelure: A groee, especially a cireedar groove formed rowsd o bedlel or prajeciile wear its base,

Capacity : When used in relation fo shell or Bombs, the amount of explosive filling stated as o percentage
af the btal welght of the shell or homb,

Centrifugal force: Theradial force acling on a Dody fravelling dn a curve, owing do Whe fendency of e
hody to contine fravelling in a stvaiohi line,

Choking : A method of closing the neck of a bag comtaining explosive i powder form by drawing
lagether anio seveval pleats and fhem fvimg of rownd with solh thread.

Conlng: A method of securing a profectile in ifs case consisding fu pressing the mowdh of the case inlo a
cannginre on the projectile,

Crimpfng : A mcthod of closing the wowth of w corteiige cuse with o serdes of smedll fofds, ., wx 0 means
af velaiming the charge dn unbulicted Wank carfridpes,

Danger Zane : he space round the poinl where an explision or detonafion ocours within which dameage
ney D cansed. T8 may e divdded fnfo e disfined areas —

(i) The Hlast Lone—in which persons or material may be damaged by the expansion of pases of thel
explosion or delvnation,

(i) The Fragment Zoie—in which persons or malerial nay be damaged 5y frapmenis produced by
an explosien of detonation. The fragments may consisd of fortions of the walls of the shell or ather
canfiner oy may be formed by malorial sef dn motion by the explosion,

Drife: The deviation of a profectile fo tre right from the plane of deparvivre due fo 1ls elockese rotation,

Endothermic : (of a chemival compoind).  Absorbing heal on 185 formation | lewd azide (s an example
of sneh q cornfoind.

Eresion: [he wear mechanioally froduced on melals with whick ey come anfo confact fy 7—
(1) Fhee meechawical fricifon of Vie solid producis of an explosion.
(ii) The sornbbing aclion of the hol puses,

The alternale feating and cooling, ap,, of the fore, by cansing sorface disindegralion aecelorales the
erosive ffect.

Fragmentation :  The breaking wp of the confainer of an explogive © lhe more violen! the cxplision, the
siatller atid more numerons are the fragments freodiced.

Hnru;npi:: Tending to absorb soisture from the air o ammoniim sitrale 33 an example of sach a
stibsfance.

Indenting : Process of fressing e mefal of & cariridee case inde @ cannclire on shell or bullet af several
keparrate podnts on the civcumference,

Inertia: The properiy by which matier continues in a state of rest or wniform motion {n a siraight line,
except in 5o far as the stute is chawged by external force.

Muzzle Velocity : The velocily of a projectile velative fo the momnling al the momend |'.d' Feaves the
mtizzle [ sometimes called © Imitial velocily,”

Necking :  The operaiion of reducing the diamelar of the weonth of a carlridge case from chamber digmeler
o projectile digmeier, resulting in the formation of the comuentional © botife-shaped ' carleidge.  The
operation sy also be weed do fix o bullet dn dls case, with or withow! an additional operaiton such az
indenting,

O.FM.: Ohselele for Fubwre mansifaciiore.

Penetration :  Holing of armonr cansed by shell burst on or near ils swrface.

Perforation :  Passage of shell theough armone in a 1 eondition to hurst o the far side,



AX
Remaining Walocity :  Tha welocily of a feajectils, velative fo e gon from whick if war fired, ol any
point of the trajectory.

Ringing : A method of securing percussion caps in small arms carfridges © the metal of the lip of the
cap chamber is forced inwards over the base of the cap.

Stabbing: A similar process o ™ pinging," bul swall portions endy af the Iip of the cap chamber are
pressed o o rebain the cap.

Stemming : A process wsed fo fress O dmio the various channels of some fuzes. It ds done by kand
will g wooden drift.  Rockels, lghis, ele., are driven or 2 with the rochet composition i a
siwnidar manner, bt @ mallel is weed with the drifi,

Striking Velocity : The velocity of a frojectile, relalive lo the largel, al the point of impact,

Swaating :  The joining of fwo metal surfaces previously coated with solder by placing them in comlac!
nﬂaﬁhﬁug hent until the solder runs.

Timo of fllght : The lime a profechile fakes do reack the point of impact, rechoned from the moment it
teaves the muzzle of the gun,

Trajectory : The path deseribed by the centre of gravity of a prajectile in fight.
Yertex: Tl highest point of the trajectory | also fnoen as the * culwinating poind.”




CHAYTER 1
GEMNERAL REMARKS ON EXPLOSIVES

DEFINITION OF SERVICE EXPLOSIVE

1. An explosive is a substance or a mixture of substances in which, in suitable conditions, it is
possible to instiate chemical change which will proceed with great rapidity thronghout the mass and
convert it into large quantities of heat and gases. [t is characterstic that this chemical
propagates itself throngh the mass of explosive from the place of initiation without further supply
of external energy or material, The energy liberated by the small layer of explosive immediately
subjected Lo the initiating impulse is sufficient to cause the explosion of the next layer; the enerpy
from this layer causes the explosion of the next, and so on,

COMBUSTION AND EXPLOSION

2, The phenomenon of combustion is familiar, and it is well known that different substanees bum
at different rates. Ordinary eombustion is a process by which substances combine with the oxygen
of the air, and therefore the rate of combustion is limited by the amount of oxygen present and the
rate at which it can be supplied. [f, howeser, the oxypen required be closely associated with the
combustible in some other form [as for instanes in gunpowder, whors the charcoal and sulphur ara
the combustibles and the oxvgen is supplied in the potassinm nitrate) combustion can proceed
independently of the atmnsphenic axygen and within the mass of the mixture itsell.  This causes a
very moch more tapid rate of combustion, which can be still further ncreased by confinement in
some vessel, producing what is known as explosion.

Explosion iz a combustion whose velocily varies from about a foot a second up to about 1,000 fect
asccond.  This velosity is constant for a given substance, and under constant conditions of pressure,
temperature, ete.

DETONATION

3. The explanation of the phenomencn known as detonation is outside the scope of this book,
bot it may be said to be an action closely allied to explosion though far more rapid in character, It

code thraopgh the holle of the evplosive in the form of 8 wave known s the detomation wave,
%1‘:: detonation wave in service explosives varies from about WO fo 30,000 feet per second,
according to the chemical nature, physical condition and degree of confinement of the explosive.
Detonation is characterised by its powerful shattering effect, the result of the cxtremely high local
pressures which the almost instantanecus action produces,

CLASSIFICATION

4. The rates of combustion obtained with different explosives vary according to the manner in
which they are contained and the method of their initiation ; a rough classification has been adopted
in which explosives with rates of combustion above approximately 1O feet per secomd are, in
general, classified as High Explasves and the remainder are Explosives or Low Explosives,

5, Fur Service purposes t.xpli.lsivr.a are placed in the fullowing categories \—

(1) PROPELLANTS or Low Explosises. These are used for the propulsion of projectiles
from gung and Small Arms.

{2} HIGH EXPLOSIVES, These are used for disruptive purposes,

(3) EXPLOSIVE COMPOSITIONS, These include Gunpowder, and pyrotechnic and other
compositions which cannot be detonated.

Nofe—In certain conditions (1) can be vsed in the place of {2,

0. The changes in weloeity of combustion during the progresa of cxplosion of a solid explosive
rising to the maximom velocity known as detonation may be divided into three perods -—

(1) Tgmeldon.—During thizs the velocity of decomposition increases from zere to that of
ipnition ; ignition is completed when the heat evalved by decomposition exceeds the
heat lost by radiation and conduction,

(2} Explosion—The explosion then procesds at a uniferm velocity, provided the pressure
remaing constant,  “The pressure rise may be sufficiently rapid to canse detonation.

(3] Detomation.—This procecds at o maxinum velocity of several thousand feet a second, which
is almost wnaffocted by external pressure,

7. Propellants are ignited and explode at a velocity depending on the surrougding pressure,
which should not rise so rapidly as to cause detonation,

8. High explosives of the Initiator type, when ignited in conditions of confincment, rapidly reach
the detonation stage.

High explosives of the Intermediary and Shell filling types are detonated by picking up a
detonating wave from an adjacent detonating explosive,

__——_q



CH. I
STABILITY AND KEEPING PROFERTIES

8, Cne of the principal considerations in the choice of an explosive for a particular purpese is
its stability or keeping properties in conditions likely to be met with in service. Explosives vary
widely in their stability in storage, especially in warm climates, Deterioration may be doe to -—

(1] Chamical Instabifity (i, a natural tendency to decompose slowly, frequently accelerated
by impurities: or by the products of decomposition).  With the majority of Serviee
explosives the effect of chemical deterioration is a loss of efficiency. With propellants,
decompasition may proceed so rapidly as to lead eventually fo the formation of sufficient
heat to daunse spontancous ignition.

ar (2) A Change in the Plosieal Condilion brought about by high temperatures, access of moisture,

ete.  Physical changes inelude the melting, freezing or crystalline change of the cxplosive
of sny of its components, the absorption of water from damp atmospheres and the Ioss
of volatile constituents.

W, Containers for explosives are made of, or coated with, materals which do not interact with
the explosive or produce deterioration or dangerous substances,

INITIATION

11. The particular method of fnitiabion is decided by the natare of the explosive and the
circumstances in which it is used.

Explosives viary considerably in sensitiveness, that iz to say, in the case with which they can be
initiated. Falminate of mercury is detonated by very slight friction, but TN.T. ¢an withstand blows
of some violenee

In practice, sensitive high explosives are detonated either by flash or an electrically-heated wire,
by percussion, friction or by pricking with a needle,

Less sensitive high explosives are detonated by detonating a2 small charge of a more sensitive
raplosivie in elose contact with them. For example, in shell fillad with High Explosive a very small
charge of an Initiator (eg., Fulminate of Mercury or Lead Azide] initiated by flash or percussion is
used to detonate a larger charge known as an Intermediary (e.g., Composition Exploding) whose
detonation in turn detonates the main charge (e.g., T.NT.).

Explosive compositions and propellants are usually initiated by fame from an igniferons mixture.

Poor initintion or igniferous initiation of a high explosive will lead only to explosion, Poor
initiation may be caused by a fack of close contact. On the other hand, many high explosives if
ignited, and if i sofficient bulk or confinement, may burn fiercely enough to proceed to detenation,

12-14.




CHAFPTER I

PROPELLANTS
CHIEF REQUIREMENTS

15, The chief requrements of a propellant are i —

(1) To have a Regular and Readily Conivollable Rale of Burwing (i.e., regular ballistics).—A
mﬁnlar rate of burning and a steady development of pressure are obtained by using a
colloidal (fe, gelatinized) explosive of a uniform composition which can burn anly from
the exposed surfaces, layer by layer. The amount of surface exposed governs the rate
of hurning, The size (e, the diameter] of the cord determines the rate of burning as,
for a given change weight, a number of small corcs offers more surface than a few large
ones, 1T required, the surface area can be further increased by making the propellant
in tubwolar, multi-tubular or slotted tubular form, or in dises or flakes.  In this way
propellants of identical compositions cin bé vsed in weapons varying from a revolver to
a big gun,

To be Swioheless and leave no Residue—Smolelissness is important from a tactical

standpoint.  Residue has a practical significance as hot smonldering fragments re-

mairing i the bore ame dangerous ; solid residue fouls the bore and increases evosion.

{3 To be free from Mugsle Flash and Back Fiash—In addition to disclosing the position ol
the ship, muzzle fash is apt to dazzle or blind the control and bridge personnel or the
gunlayer. Back flash i dangerous to personnel and may ignite eartridges or other
inflammable material near the breech. Both mumle flash and back flash are due to the
formation of incompletely burnt gascs at high temperatures.  These gases ignite at the
miuzzls when coming into comtact with the outside air after the projectils hasg laft the
gun and alse on admixture with air when the breech is opened.

(4} Mot to canse Evosion of the Hore—Erosion i due to the washing action of the hot gases,
and is eansed partly by their high velocity, but mainly by their high temperatures.  The
rapid heating and cooling to which the bore of a gun is subjected further tends to disin-
tegrate the sirface metal. The use of & propellant with a low heat value is therefore
advantageous and leads to a redoction in wear,
To be casy to Tgrite—Most propellants are relatively difficult to ignite, and [with certain
exoeptions) gunpoveder igniters are used,
To be Siable in Storage and Tramspor!,—Propellants differ from most other explosives in
that they undergo a continuons though slow proasss of decomposition, Direct sunlight,
heat and damp accelerate the rate of decomposition. The condition of propellants in
storage is ascertained by periodical tests. Decomposition is accompanied by an evolution
of heat and the formation of free acids; if the former is not dissipated and the latter
are not neutralised, decomposition is accelerated and may eventually become so rapid
as to cause spontaneous ignition, Cool, dry stomge and the addition of stabilisers to
nentralise the free acids prolong the * life "' of a propellant.

{7 To be unaffected by Moisture and Temperature.—The general effect of moisture, if absorbed
by a propellant, 5 to canse irvegular ballistics, In addition, damp tends to promote
chemical deterioration Ieading to instability. Fxposare for shord periods to extreme
temperatures may lead to physical changes in the propeliant, but these are usually only
temporary.

(8} Nof to be wnduly sensthive fo Twypact or Friclion.

(%) Not fo require unduly bulky charges.
(1) Nok bo give off poisonous or dreifating funies,

-

{2

(3

—r

i
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CORDITE
16. The first English smokeless * powder ** was called Cordite, becanse the material was manu-
factured in the form of cords or sticks, It consists essentially of a colloidal mixture of nitrocellulose
and nitroglycerine with a stabiliser to check deterioration. Other substances may also be incorporated
to reduce or eliminate * flash *' on firing.
The term now embraces materials of various composttions and forms, and the physical form of
the different types is identified by appropriate letters —

Mo letter = Cord,

T — Tubular,

M == Multi-tubular. .
5 w Alotted tube,

It = Ribbn,

[ == [rilled

L — Grooved Rockal Cordite only,

X we Cruciform
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Some cordites produee a large flash on fring, and o overcome this disadvantage Anshless and non-
blinding cordites have been introdueed,
17. This development has ocoastoned the grouping ol cordites into -—
{1} Full fash
{2} Flgshiess and non-hlimding.

Main features of cordite.

IB. Burpimg.—It is slow burning.  The initial pressares are comparatively low and pressire on
the projectile in the bore is well sustained.

Smoke.—The products of explosion of cordite are eéntirely gasecus, but a certain amount of
yellow smoke 5 prodoced outside the barrel and some smolke comes from the gunpowder igniter.

Flush,—On firing, Full Flash cordite produces u large fash by reason of the high proportion of
incompletely burnt gases (hedrogen and earbon monoxide) which ignite on coming into contact with
the cutside air,

Erogion —The calorific »alpe of the propellant bas a congiderable effect on the rate of ercsion.
Propellants of the fashless or non-blinding types, owing to their low heat values, are considerably
superior to Cordite 5.C. as regards wear effect.

Tgmation —Cordite 15 difficolt to ignite,  Most BoLL. charges are fitted with gunpowder fgniters
to reinforee the flash from the tube. The smaller the diameter of the sticks the more casily they will
ignite.

Starage~Cordite is not a thoroughly stable substance. From the day it is made a sdow but
continuous decomposition goes on, producing acids which, if not rendered innocuous, accelerate the
rate of decomposition, Stebilisers such as mineral jelly or carbamite, are added to nentralise these
arids, The higher the lemperature of storage, the more rapidly cordite deteriorates. The life of a
" Lot " of propellant in the Naval Service is aseessed for storage al temperatures not exceeding 90" F.
Storing at higher temperatures involves a redoction of 1ife. Exﬁb&ure to low temperatures i3 un-
desirable, as this mav result in exudation of nitro-glveerine, For these reasons all cordite except that
in Small Arms Ammunition is periodically inspected and tested,

Sizes of cordite.

19, In general, the sizge of cordile is expressed in thousandths of an inch, and the fgurs ollow
the symbols denoting composition and shape.

Cord.—The size given is the diameter of the dry cords,

Tubsdar —The figares gve the exteroal and internal dinmeters of the tube as it leaves the dic.
Thus H.S.C/T. 124-058 indicates that the tobes, when pressed, have an exterfal diameter of
0.124-inches and an internal diameter of 0.058-inches.  (Annulug = 0033-inches)

Mudtitubnlar—Tha figures give the " mean web thickness ' iy inches, " Web thickiess ™' s
defimed as the mimmum distince between any two boundary surfaces,

Ribben—The figures give respectively the thickness and the width, eg., 014 » (M8 indicates a
thickness of O014-inches and a width of 0.048-inches.

Seroff —The figure gives the thickness, e, 3.5.C008 indicates a thickness af 0K08-inches,

Lotting of cordite.

20, A " Lot ™ of cordite is defined as " an arbitracy quantity of cordite of any one siee, of the
same pomposition and made in the same factory during a Bmited period of time."

Each lot is given a * Lot Mumber © when bonded for sceeptance,  The Lot Number consisls of
twn parts, a letter or groug ofletters and the numerals. The letters are symbols of the particolar maker,

FULL FLASH PROPELLANTS,
Cordite 5.C. (Solventless Carbamite).

21, Cordite 5.C. is a homy substance of semi-transparent nature varying in eolour from light to
dark brown,

Solventles referd to the method of mamulacture, Carbamite i3 the stabilizer,

Cordite 5.0, is easy to handle and is not affected fmmediately by water or moisture, [t burns
with regularity, and is much more stable chemically than the older types of cordite, but, nevertheless,
i5 subject to a gradusl deteroration,

New Cordite 5.C. 15 light in colour, but as the carbamite is gsed up the cordite develops o darker
colour which s an indicatior of its remaining life, Deteroration is very slow in good cond fions of
storage ; it is more rapid in conditions of high storage temperature, direct sunlight or contamination.
In good conditions Cordite 5.C. has very little smell. Tt is poisenons awing (o its nitro-glycerine content,

Cordite 5.8.C. (Scroll Solventless Carbamite).

22, Serall cordite is in the form of 4 pleated or corrugated sheet, charges are formed by rolling
up.a corrugated sheet with a plain sheet to space the corrugations.  This cordite was developed as an
altermative to HSL T, 1t is used in Bombardment charges. CS.5.0. (Cooler 5.5.C) has been
developed to give a greater degree of flashlessness than 5.5.C.
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Cordite §.C./T. {Solventless Carbamite Tubular).

23, Cordite S.CT. is made from fragmentary lots of old cordite S.C. pressed into tubular form,
It was introduced for ballistic purposes and is used in large sizes for catapult charges,

Cordite 5.U. (Solventless Carbamite Rocket).

. Cordite 5.U. (formerly S.CRK) iz a large tobular cordite similar to S.C/T. It is nsed asa
charge for Rockets UL

Cordite H.5.C./T. (Hotter Solventless Carbamite Tubular).
25, Cordite H5.C/T. has a greater nitro-glycerine content than Cordite 5.C., and thos a higher
calorific valse ; it is also more rigid. Tt is vged for small calibee guns, 6-pdr, and below,

L Eﬂfﬁlﬁ MtDn E“d PLD-T-

26, Comdite M. was developed owing to the excessive erosion caused to the bore of the gun by
Cordite Mark 1. It had the some ingredients as Mark I, but the praportions were ' modified " (hence
M.IM) to prodoce a codler propellant.  Cordite BT is now obsolescent,

Cordite M.D.T. is Cordite M.1). pressed in tubular form to increase the burning surface, It is
used in Small Arms ammunition.

Cordites M.C. and M.C.T.

27. Cordite M.C. has the same compesiion as Cordite MY, cxcept that the stabiliser is cracked
mineral jelly to improve the stability, Mineral jelly is less efficient than carbamite, and the safe life
aof Cordite M.C. is therefore Iess than that of Cordite 5.C. Cordite M.C.T. is used for small calibre
guns, These types of cordite are also obeoleseent.

Cordite W.

28, Cordite W is a Land Service propellant and s similar to Cordite MDD, (or M.C) with
carbamite replacing mineral jelly.

Cordite W.M.
29, This is also a Land Service propellant and is similar to Cordite M.TY. with carbamite
partially replacing mineral jelly,

FLASHLESS AND NON-BLINDING PROPELLANTS.

3. Flashless propellants were originally introduced for Star Shell, but their use has been con-
siderably extended, They are now used for full charges for guns up to B.L, Ginch calibre. Investi-
gations are in hand for flashless full charges for guns above 6-inch calibre,

Definition of a Flashless charge.

31. A fiashless charge is defined as ' one which is unlikely to attract the stiention of the naked
eye under normal atmospheric conditions al ranges of 3000 to 4000 yards."” This applies to
observation at night.

32 In certain guns foll fashlesspess has not been achioved up to date, but it has been
found possible to suppress the flash to such an extent that it doez net blind the Bridgs and Control
persomnel. These charges are known as ' Non-blinding. "'

3. The advaniages of flashless propellants over Full Flash propellants are ;—

() Bridge and Control persannel are not blinded by flashes of their own guns,
{#i) The position of the firng ship is not revealed by gun flashes,
(#if) There is less wear on the gun.
M. The disadveniages are :—
(£} They produce more smoke,

(#) Lhey produce a greater concentration of toxic products and other gases which though
non-toxic are very iritating to the nose amd eyes.

(#i#) The charges are heavier and larger for the same ballistics ; this may preclude their nse in
extsting B.L. guns abave 6-inch calibre owing to the lmitations of the gun chambers,
ammunition hoists, etc,

35, Flashless cordites are denoted by the generic letter N (Nolite). Other letters are suffixed to
indicate the special characteristics of the propellint,
J6. The types of this group in supply are :—
Cordite NF.Q). NOy&. ASN.
N/F.Q5., N.OSP., HN/P.
NIF.Q/PS.
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The suffix letters indicate special chamcteristics as Iollows —

0. The inclusion of a small amount of sodivm cryolite.

F. The use of wood collulose

S, Slotted tube,

P, The inclusion of a small smount of potassivm sulphate,

Fi. A Bolventless flashless propellant known as A 5N, has been recently introdoced.  The letter
A imdicates that the propelant was onginated by LCL, Ltd., at their Ardeer factory,

Cordite H.5.C./K.[T.

38, This is a non-blinding cordite which was introduced originally for the 2-pdr. Mark VITT guns ;
it s now superseding H.5.C.0T The letter * K ' denotes the inclusion of a small amount of Potassiom
Cryolite,

AMERICAN PROPELLANTS
Nitrocellulose powders,

38, The types of American mitvocellulose powders are N.CT., N.H., and F.N.H.

0. N.CT. (mtrocellulose, multi-tubuolar) conststs of mitrocellulose in collowd form stabilised by
diphenylamine, Tt is hyproscopic, and is of 1818 or earlier manufacture.

41. The modern powders, N.H. {non-hygroscopic) and F.5.H. [flashless, non-hygroseopic) are
somewhat similar, their composition varies as the manofactirers ase different compositions to redoce
the absorption of moisture and flash, Unlike the cordites these propellants do wot contain nitro-
glyeerine,

42, Dhiphenylamine is o more effective stabiliser than mneral jelly being comparable with
carbamite.

The propellants vary in colour from a light amber to a diark brown or black and are in the form
of short eylindrical grains with one or seven axial perforations.

43, The diameter, length and web thickness of the grain are carefully designed to produce
the required mate of burning,. The critical dimension in this respect is the web size or thickness of
propellant between the perforations measared radially at the end of the cylindrical grain. The mean
ol this dimension (to 1/1,000-inch) is given as the size for the propellant and follows the symbols of
coniposition,

44, These propellants burn more slowly and moere uniformiy than Cordite 5.C., and are thercfore
ecoaler and cause less erosion ; and variations in charge temperature do not affect the ballistics to the
same extent,

The flash produced by nitro-cellulnse powders is oot so great as that from Cordite 5.C. The flash
produced by N.H. in guns of low velocity is very small.

With all three propellants there is sllghtljr more smoke than with Cordite 5.C. and an apprecialile
increase in biast,

45. Tn common with all pmpellamg. made from nitrocellulose g slow continuous decomposition
which i accelerated by heat or direct sunlight takes place, Diphenylamine has been found to he
very effective in controlling this decomposition.

46. As high temperatures change the density of these propellants, precaotions must be taken to
Ln?Mt them from heat, Any marked change in the amount of solvent will result in a change in

listics and the propellants are packed in airtight packages to goand against such changes.
47-54.



CHAPTER 111
HIGH EXFPLOSIVES

CHIEF REQUIREMENTS.

85, The chiel requirements of a Service High Explosive are ;—

1) Violence and Ppwer—To produce the greatest possible shattering effect so that the
maximnm damage can be cavsed with a given quantity of material,

12) Iusensitivencss to Shock and Friction.—With the exception of Initiators, High Explosives
shomlel be as insensitive as possible 1o shock or friction,

(3 Stability and Storage—Their properties must not alter appreciably during storage,

4} To be unaffected by Damp or extremes of Temgperaturs—Many High Explosives become
inert if damp and special precautions must be teken to provent ingress of moisture.
Absorbid moisture may also capse chemical action resulting i the formation of danger-
ously sensitive compounds. Low temperatures are normally harmless, although the
explosive may be rendered more difficult to detonate ; high temperatures may cause
partial Hquefaction of the explosive,

(8) They shondd not form andesiralle compowmds with Malals.— Various High Explosives react
chemically with cerlain substances giving rise to abjectionable prodacts and contamina-
tiom, eg., T.N.T., picric acid (Ivddite} and amatol react with alkaline substances and
amatel and pieric acid react with many metals, I metallic compounds are formed they
may be very sensitive, which is dangerous ; altermatively, they may be innocuous with
a corresponding feductiom in efficiency, which is oodesirable.  Containers for explosives
are made of o coated with matesals which do not interact with the explosive or produce
either deterioration or a dangerous compound.

(6] Densety.—A high density is necessary to reach the maximum rate of detonation and to
maintain the continuity of the explosive system agninst * set-back ™ on firing,

CLASSIFICATION,
56, For the purposes of this Handbook, Service High Explosives are classified into :—
(1) Imitiators,
(2] Intermediares—Used to pick up the small but concentrated shock given by the Initiator
amd transform it into o sufficiently violent wave to detonate the main filling,
(¥ Shell and Bomb Fillings,

INITIATORS

57, Initiptors are explosives used to detonate or explode ather explosives.  As they may only
Lir used with safely in a small quantity whose detonation would not, by itsell, cause complete
detonation of a main shell or bomb filling, an Intermediary is used.

When detonation is required the Tnitiator must detonate with violence when subjected to fiash,
iriction or percussion,

Where combustion i3 the requirement the Initiator must develop an intense flash when subjected
either (1) to percussion, as in the percossion cap of a Small Arms Cartridge, or (2) to heat, as in an
electric Tube.

A great variety of explosives produce combustion effects, but only fulmisate of mercury and lead
axide are used to initiate detonation, These two explosives are frequently mized with other ingredients
to modify the nature of the explosion,

Fulminate of Mercury.

58, Fulminate of mercury, the merenrie salt of fulminie acd, is an endothermic compound con-
sisting of small grey or brown erystals aving in bulk the appearance of fine sand ; it is sometimes
hleached shite by the addition of copper salts during manufacture, It i3 poisonous and non-
hygroscopic.

It defonates with violence, a small initial impolze bringing it rapidly to its full rate of detonation,
The almost instantanecus explosive decomposition of a substance of such high density produces
the intense blow required to detonate an explosive in contact with it. Tt is more sensitive to impact
and friction than most high explosives and can be detonated by fash ; but to ensure greater certainty
of action it 15 wsually mixed with other substances which ignitz more resdily.

As its extreme sensitiveness limits the quantity which can be used in a shell, an exploder system
containing an intermediary i necessary with eomparatively msensitive main fillings.

For transport in bulk it must be kept under water, only very small quantities being dried at a
time as required. In the r:'I.ry state fulminate of METCUry: 15 trmpurl:d in metal containers and great
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care must be exercised in handling them, 1t is always packed i a metal contaner as any leakage
of so sensitive an explosive would be very dangerons.

Warm, damp storage has 2 barmiol effect, decomposing it and tending to cause interaction with
its metal container. In the presence of maisture it is readily deconposed by most metals (copper,
brass and iron). Tt can be safely filled and compressed into metal containers i great care is taken.
It must be well confined to obtain the full effect. Containers sre varnished to prevent meist air
entering.

Warm, dry storage renders it inert and incapable of initiating detonation, especially when wsed
in a small quantity and compressed, as in 4= and S-grain detonators,

Exposure ta extreme temperatures or damp for o short period may not have an adverse effect,
but these conditions should be avoided §f possibile,

59, Fulminate of mercury is vsed in fllings for detonators and ignitory caps. o the latter it
is used in variouns mixtures termed Cap Compesitions.

Lead Azide,

8. Lead azide, & compound of lead and nitrogen, is an endothermic compound eonsisting of very
sitall while crystals having in bulk the appearance of fine sand ; it becomes greyish brown if exposcil
to light, Practically insoluble in cold water, it decomposes if heated with water for a long period,
Its properties are similar to those of fulminate of mercury, and like it, is poisonous,

Lead azide detonates with vialence when subjected to shock or friction or when ignited by flash
even when unconfined, Tt is slightly less sensftive to percussion than the fulminate compositions, and
when nsed in detonators, may require the addition of 4 sensitizing layer of detonating compozition
on top of the azide,

It is more stable in storage than fulminate of mercury, being unaffected by warm dry conditions.
It is not rendered insensitive by water | on the contrary, it may become more dangerous if stored
wet for any lenglh of tme on account of the slow growth of large crystals which are extremely sensi-
tive, If exposed fo the atmosphere, especially when damp, it is gradually decomposed by carbon
dioxide and loses its explosive power.

When compressed in closed detonators, its Life is practically unlimited. I1 hes a high density
and, com with fulminate of mercury, a smaller quantity is required to initiate detonation in
other explosives.

61, Lead azide i used as a filling for detonators and for this purpose is superseding fulminate of

mercary, on account of its superior stability, For percussion detonators a layer of a sensitive cap
composition is added as it @5 pot sufficiently scnsitive and reliable to function alone.

Cap compositions,

B2 Fulminmbe ol T Ty mived with other substances is used a5 a Pﬁmﬂl’}' ke of iuil_iut-iJLE
il explosive reaction as distinct from a detonafing shock.  These mixtures, known a5 Cap Compogi=
tioms, are nsed in various defonators and percussion caps which are either pierced by a necdle or
struck against an anvil by a percussion striker,

63, The ingredients commonly included in Cap Compositions and their respective purposes

ang —

Fulminate of Mercury oo Densitivity.

Potassium Chlarate v-. Aids burning and increases heat evolved,

Antimony Sulphide oo Prolongs the flame effect,

Gunpowder R o Adds flame effect and diminishes violenee.

Sulphur g i v Diminishes the violence and reduces ignition
temperature,

Grromnd Glass oo Imcreases friction effects.

64, Characterislic compositions ane —

METHODN OF 1GNITION

COMPOSETION PERCUSSION TRICKING BY MEEDLE FRICTION BAR

(5.4, Cap) (1.7 grain detonation) (Friction tuhes)
Mercury fulminate 8 i3 -
Potassium chlorate 4 G 12
Antimony sulphide 15 4 12
Gunpowder i — 1
Sulphur 1 - 1
Ground glaas — — 1

WNote—The figures in the Table refer to parts by weight,
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INTERMEDIARIES

65, An Intermediary 15 a high explosive which i5 less sensitive than an Initiator but more
semsitive than 4 main Alling.

The function of an Intermediary is to bink op acd retoforee the exploder system of a shell or
bemb by accelsrating and intemsifying the detepation wave. The [otermediary must be readily
detonated by the Initiator and, by the violence of its detonation, must canse-a eomplate detonation
of the main flling.

Tetryl or Composition Exploding (C.E.).

88. C.E. (tha Service name for trinitropheryl-methylnitraming) is formed by the action of a
mixture of nitric and sulphuric acids on dimethyl-amiline. It is a pale yellow orystalline substance
with a melting-point of 129° C., soluble in acetone benzene, etc, but insoluble in water and not
Jygroscopie,

It iz a violent high explosive of greater power than lyddite or T.K.T. and more sensitive than
picric acid, readily inflammable and easily detonated, It is not nsed as a main filling except in
certain Small Arms ammuanition, ¢, 2 mm. Hispano,

It responds readily to the impulse of an Initistor and its violent detonation ensures complete
detonation of 4 main lling ; it is more insensitive than fulminate of mercury.

It undergoes decompesition on melting, and for this reacen is vsed in the form of powder or
compressed pellets, 1t is less stable in storage than TN, T., but it does not nmdergo serjous deteriora-
tion in Service conditions. Chemically a nentral substance, it does not react readily with materials
it is likely to come into contact with in the Service. Alkalis decompose it, but it 15 unaffected by
exudation from T.N.T. Picric acid lessens its siability, and for this reason C.E. is not vsed as an
exploder in lyddite shell. It does not require the use of lead-free conditions, To facilitate filling
operations and to aveid the farmation of dust, it is sometimes granulated or * corned " by treatment
with a salution of gum arabic.

67, C.E.is nsed as & filling for the magazines of gaines and detonating fozes. 1t is also used in
Exploders of shell and bomlbs, in composite detonators and as a main filling for certain Small Arms
ammunition, etc,

68, Picric Powder is a mixture of ammonium picrate (43 parts) and potassium nitrate (57 parts),
It is a bright yellow crystalline substance prepared by mixing the finely ground ingredients in the
state. More sensitive than picric acid, it ignites from a flash and burns rapidly to detonation

when snitably confined. Its chemical stability 18 pood provided it is kept dry.  To prevent inter-
action with metals the same precautions are necessary as for picric acid,

62, Picric powder is used as an exploder in certain lyddite flled shells when the explosion s
brought about by means of a flash from gunpowder and not by a detonating svstem.

T.NT. crystals,

70 TN.T, crystals are extensively used in Exploders, Owing to their susceptibility to T.N.T
exndation from the shell filling they are being superseded by C.E., except in Iyddite or sheflite filled
shull,

SHELL AND BOMB FILLINGS

71. Hizh explogive fillings for shell and bombs are very msensitive and difficult to detonate.
Shell fillings must be sufficiently insensitive to withstand the shock of discharge from a gun and in
FPiercing Shell to withstand the shock of impact with armour. Stability in storage Is important as
filled shell eannot be inspected sc easily as pruEﬂlnnL& Motsture may affect a filling by increasing
its volume and forcing some of the filling from the shell or bomb by partially dissolving a constituent
of the filling or cansing chemical action. When a shell bursts the detonation of the filling should
provide smoke for spotting.

Lyddite or Picric Acid.

72. Picric Acid or trinitrophenol, when cast in shell, is known as Lyddite. It is obtained cither
by the action of sulphuric and nitric acids on phenol [carbolic acid) or less directly from coal tar
hm::ul;_m. Picric acid i5 a yvellow crystalline solid melting at 121.6° C,, and i2 slightly saluble in eold
waler. i

It s a violent high explosive, more sensitive than most main fillings, but it requires a powerful
detonating impulse to give complete detonation, If the detenating fmpulse is insufficient, a milder

icn 15 produced and some of the filling remains unexploded. It is not sufficiently insensitive
to withstand impact on armour and §s thus unsuitable for armour-picreing projectiles.

Pieric acid is very stable in storage provided it is kept dry, It is not adversely affected by
temperature, and is especiafly suitable for storage in hot climates on sccount of its high melting-point
and freedom from impurities of a lower melting-point.  As moisture aggravates the tendency to form
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dingerns compounds with metals, great care must be taken in sealing shell. Tt is a medinm acid
and reacts with metals and many compounds to form salts known as picrates. Some picrates,
particularly lead picrate, are very sensitive to shock and detonate with viclence when struck or
ignited, Picrates are a source of danger, since they can function as inttiators and hriilg about the
detonation of 1!.rd-iitc in contact with them. Great care is taken to prevent their formation; a
protective film s varmished between the acid and the surfaces of the metal containers and lead-free
materials only are used. Copal yamish (lead-free), sprayed on the inside of projectiles and containers,
produces an elastic resistant layer.

On eamplete detonation lyddite gives a black smoke of carbon particles ; on incomplete
detomation, the smoke is tinged with vellow,

73, Lyddite was formerly used as a main filling for High Explosive shell.  Because of the difficulty
in filling and the precantions necessary o prevent interaction with metals, it has been replaced by
less reactive explosives, except in shell to be stored in hot climates. The principal ose of picric aeid
now is as an ingredient of Shellite,

T.N.T. (Trinitrotoluene).

74, T.N.T. is formed by the action of nitrc and sulphuric acids on toluene, o lquid similar to
benzene and obtained from coal far or Bomeo petroleum. It is a pale yellow crystalline solid
practically insoluble in water and is not hygroscopic, bul is readily dissolved by organic solvents
sizch as benzene or acetone § it is poisonous. The Service uses two grades ; Grade 1 has a melting-point
not below 80° C., and Grade 11 not befow 79.5° €. It is a violent and powerfol high explosive, only
slightly inferior in these tespects to picric acid. It burns readily when ignited and considerable
quantities bave been burned without explosion occurring, Rather more insensitive than picric acid,
its atubility in all grades is satisfactory, and there is no donger of spontancous ignition, With the
lewwer grades, exudation of oil may occur in warm conditions of storage ; this oil i3 explogive in
character, and if it shonld get into the screw theeads of shell it might give rise to premature explosion
on fring. A powerful impulse and steong confinement are necessary to ensure satisfactory detonation,
especially when in the cast condition, T.N.T, is not adversely affected by temperature and is a
relatively mon-reactive substance.  Free from acid properties when pure, it has not the tendency as
pictic acid to form sensitive salts,

On complete detonation T.N.T. gives a black smoke of earbon particles; on incomplete
detonation the smoke is grey,

T.N.T. is superseded by R.DWELT.N.T. as the main filling for all calibres of HLE. shell. T.N.T.
i5 the main filling for all Piercing Shell below 8-inch.

75, T.N.T. i= also used as afilling for bombs, depth charges and other high explosive munitions,
It has superseded guncotton for demolition charges. Tt is also used in the form of pressed pellets for
Exploders and detonating foses.

TH.T.—B.W.X.

76. For armour-piercing shell the sensitiveness of the TN.T, filling may be reduced by an
admixture of beeswax. This filling is fed into the shell by a special process (Para. 264),  Itis
also wsed as a main flling in H.E. aircraft bombs,

Shetlite.

77. Shellite is the name given Lo cast mixtures of picric acid and dinitrophenol.  The mixture
normally employed containg 70 per cent. of picric acid and 30 per cent. of dinitrophenol. 1t is a
vellow crystalline solid melting at approximately 76° C. Tt possesses the poisonous properties of
dinitrophenol and should be handled with care. Shellite is 4 violent and powerful High Explosive,
only slightly inferdor in these respects to pieric acid. It is rather more insensitive than pieric acid
to whicl it s similar in stability and keeping properties.  As both of its ingredients are acid, shellite
requires the same precautions against contact with metals as pieric acid. It has a comparatively
low melting point which is an advantage for main filling.

78. Present policy is to use shellite as the main filling for all Piercing Shell 8-inch calibre and above,
It is also wsed as & main filling in AP, aireraft bombs,

R.D.X,

78. This is the most powerlul modern explosive used as a shell main flling, Tt is approximately
30 to 50 per cent, more powerful than T.N.T.

Like picric acid and T.M.T., B.10L.X. is a trinitro compound, Tt is too sensitive to be used alone,
and in the Service it i3 mixed with TN.T. o becewayx. H.D.X[Beeswax ds used for QT 2pdr. HE,

shell, 40l mm. Bofors, and is alse intended for use in Piercing shell, RV TNT. is the present
main filling for all calibres of H.E. shell.

PE.T.N.

a0, P.ETN. (Pentacrythvitol-tetraniteate) is more sensitive than R.D.X., and must be mixed
for Service purposes with @ nitro Body or an inert deadening agent. Mixed with T.NT. it is known
a¢ Pentolite, the nsual mixture consisting of equal parts of the two ingredients,
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Pentolite (P.E.T.N/T.N. T.5050) has only been used for 20 mm. Ocrlikon H.E. shell of American
make and 20 mm. Hispano H.E, shell. It has been approved as an alternative filling to CE. for the
magazines of all nose fuges and games,

Amudol,

El. Amatol is a mechanical mixture of ammoniom nitrate and TN.T. The constituents are
mixed in various proportions which are indicated by a fraction following the name, for example, Amatol
B4 contains 60 per cent. ammonium nitrate and 40 per cent. TN.T, The first number alwayves refers
to the percentage of smmonium niteate,

The Amatols are powerful and violent main bursting charges. Rather more insensitive than
T.N.7., they are safe to handle. They retain the poisonous and irritant properties of TN.T. They
detonate powerfully when suitably initiated, but being eomparatively insensitive they require a
special exploder system to give complete detonation.  Ammonium nitrate is very hygroscopic, and
amatols also have this mather serious defect. Moist ammonium nitrate when in contact with copper
or its alloys forms sensitive blue crystalline explosive salts, This defect requires the prevention of
avtisi of moisture to an explosive charge and the varnishing of all copper-containing components
with which the explosive may come into contacl,

22, Amatol is used as a main filling in bombs, depth cherges, mines and large demolition charges,
It is not nsed as a flling in Naval Service Shell,

Baratol.

B3, Baratol is a mechanical mixture of barium nitrale and TN.T. Barium Nitrate is a much
heavier substance than ammeniuvm nitrate, and, weight for weight, Baratol s infevior to Amatol as
an explosive, although volume for volume there is Httle diffsrence,  Baratal is not hygroscopio nor is
it materially affected by high temperature of storage, [t does not attuek copper to form sensitive
saltz, It detomates even when not tamped,

. Baratol is used as a main filling for Hand or Rifle grenades whose detorators are contained
in coaper sheathe.
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CHAPTER IV
GUNPOWDER AND PYROTECHNIC COMPOSTTIONS
GUNPOWDER

8, Gunpowider consists of potassiom nitrate, charcoal and sulphur mixed tosether in the
approximate proportions 75 @ 15 0 Wk Guopowders containing the ingredients in somewhat different
proportions are used for special porposes, such as the propelling charge for rockets, the time rings
of fuzes, cte.

The three ingredients are ground together in @ moist condition and the mixture is compressed
and dried, The press cike produced i broken up and the graims thus formed are sieved to obtain
puwders of homogeneons grain size and to remove dost and lumps,  The grains, which Viry in colouar
from hlack to brown, according o the type of charcoal wsed, are nsually glazed ; this i3 effected by
polishing in a rotating drom, sither with or withoul the addition of a little graphite,

81, Powders of the following different pgrain size are in Secvies -—

BHITISH STANDARD SIEVE
BliE — e
Passed &y Netained hy
P.3 (Pebble powder] .. i i P inch # inch
=3 s, vee | it insh & inch
G.7 v | Finch No. 8 sieve
G.12 - R v | Now 8 sieve o, 16 sieve
.20 voe | Mo, 16 siowve Ko, 25 sieve
O3, i) e | Mo, 25 giove No, 52 sieve
Mealed powder .. H: e | Now 150 steve Mo, 240 sieve

Ingredients and Properties.

92, The ignition temperature of gunpowder saries Between 285% O, and 300° €., according to
tho nature of the powder and the rate of heating. It is thus readily ignited by flame or spark, and
[or this reason 15 widely nsed as a prming.  Although it can be subjected to moderate shock or friction
without ignition, it may be ignited by & comparatively light blow if nipped between hard surfaces,
When ignited, gunpowder bumns vigorously with the evolution of considerable quantities of white
smoke | more than half (38 per cent.) of the products of combustion condense Lo anlids on enoling to
ordinary temiperatures.  This production of smoke and of solids which canse mapid fonling of weapons,
are two of the major disadvantages of gunpowder as o propellin,

The properties of gunpowder as an explosive aoe determined by its physical natore. Since it isa
mechanical mixture of substances, none of which are themselves explosive, reaction must take place
between particle and particle ; as @ resnlt of this, gunpowder cannot be detonated, and produces its
full explosive efiect only when cansed o ignite in a sufficiently confined space. The rate of explosion
is determined by the size, composition and density of the grains | eg., a fine, unglaeed powder consisting
of light, porous grains burns more rapidly than a coarse, highly glaged, dense powder,

Gunpowder can be stored indefinitely i a cool, dry place.  In damp conditions, however, it
absorbs moisture and cakes together with the resalt that ibs explosive properties are impaired,
Excessive welllog way cavse the solution and segoogation of scose of the potassivon mitioado, sod when
that happens its explosive properties are not fully restored by drving,

Metal tools for working with gunpowder are muide of copper or Dronge (o minimise the risk of
accidental ignition from sparks,

Service uses,
93, Gunpowder is used for & variety of purpeses in the Service, &0, —
(#) Tgniters for Cartridges, B.1.
(#) As the delay composition in fuses and paines,
{#id) Magazines of fuzes, tubes and primers.
(f) Time tings of fuzes
(2) Im the form of grains or perforated pellets for the connecting pellets in fozes,
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{e] Bursting charges for Shrapnel and Base Ejection shell,

fpir} Combustible compositiong, e, priming, quickmateh and eap compagitions,
i) Charges of BL, and Q.. lblank cartridgos,

{ia) Propellant charges for rockets, signal cartridges and other pyrotechnic stores,

Sulpliirless gunpowder,

g4, Sulphurless gunpoweler d& 0 mixtwre of 70 parts of potassion nitrate and 30 parts of charconl,
Ds propertion are very glmllar to these of ordinary gunpowder, and i ls ased o place ol punpowder
in stores where contact occurs with materials which are sdversely affeeted by sulphur or which form
sensidive mixtures with it,  Thus, compositions containing magnesium or chlorates are primed with
sulplorlesa ganpowder.

PYROTECHNIC COMPOSITIONS

B8, Pyrotechnie compositions are, with fow exeeptions, solid mixiures.  Most of them in the
loose condition are casily jgnited and some burn oxplasively,  The eompositions are all mixtures of
fuels and oxidising componnds Lo whiel other ingredients may be added lor specific purposes. Among
the eommon Toels are magoesiint, aluonindom, slicon, ealeiom gliclde, g, charcoal, milk-sgar,
atareh and cortaln natural ane synthetie resing, The oxddising eompounds include the nitrates of
potasium, sodivim, bardum and strontivn | the ehlorates and perchlorates of potassionm and bariam
andl the oxides or peraxides of iron (hammer-scele] manganese, hanom and strontinm. Owing o the
greader dangor tnvolved o tedr vse, composdtions containing chlortes and perchlorates ane avobiled
whire possibile. The other ingeodients which are adeded misy play no essentisl part in the combustion
but wonfer certain special properties on the compesition.  Thuoe, drying oils, waxes, natural and
artificial resine are used o protect powdensd metads in the compositions from cormosion ;| thess
miaterlals also assist e conselidation of compositions which have to be pressed,

Chreomates and bovie acid sare also used to protect metallic constitnents from corrosion.  Guoms or
gplrit golubile viormishes are somelimes weed ps Dinders when the composition s to e granulated or
applled as o paste, Halogen compounds, such as metallic chlorides and srganie compounds containing
a high praportion of chlorine, are emploved to intensify fame colour,  Eelatively mert materials such
as graphite, carbonates, oxalates and ching elay may be addid 1o reguliste the mte of Burning,

i Pyreteehnic compositions are prepared [y mixing the previonsly gronnd ingredients by
steving or in nmechanionl mixer. The rate of burming and stability of any composition s considerably
alfeeted by the finencss of the ogredionts, and thes i therefore closely controlled ; in particalar,
magnesinm is availoble in six grades diffecing dn the size of the particles and the bulk donsity and sach
grady has its special applications,

In Seeviee stores pyrofechnie compositions are requirsd o b dooa regulie and eontrallied
manier, o order to ensuee this they are usually compressed under o high pressure, sometines directly
inde the store and sometines as a bare pellet or into s paper or metal case which is then assembled
it this store,  The rate and regulority of barnimg aro nlues |||-I||'1!|1r'J|I o the Tree ETE of the jirn=
ducts of cambustion, and this mus be provided for in the design of stires

Muny pyrotechnie 4'”111|m~iliu||-. pre sensitive to Triction and are easily ignited by a spark. They
sl b, therafore, e sulijected to blows or geinding feiction, and must be eonsolidalbed by sbeadily
applied pressuce fn shielded presses, Nan-ferrous teols, without sharp points or edges are nsed when-
oyir pisnible,

Service compositions are stabile whon porfectly dey, 1 molsture galns access to the composition
fo.g,, througl ineficetive sealing ol the stome) deteromition may s in sapidly, partioulaly m those
compestions confadning aluminiom or magnesinm,

Pyrotechinle compositions ame classifiod necording to their use as {limbnating, sgnal, smoke and
incendiary compositions,

Muminating compositions,
87, These give an dntense Heght and are wsed in star shell, Qares, teacers, flash bombs; ete.

Must compositions of this type are mixtures of magnesivm and an oxidising agent ; certain other
ingreclents may bo added to eolour the Hame.

Sigral compositions,

B, Those are used in signal rockets, signal cartridges, signnl Naces, ete. In these stores a
distinctive effoct is necessury ; this is achieved partly by the design of the store [eg., the expulzsion
uf stars) and partly by the compositions (e, the emission of coloored light]), The coloured effect is
seeired by using tho chloride, ehlomte or oxalate of the appropeicte metal ; strontiom salts give red,
Bariim sakts & groen, sodinm salts o yellow and copper salts o |'If||{'! effect, The visibility of the eolours
1% somewhat deperdent on the atmospheric conditions,

Compositiong for use in daylight signals must produce o large amount of light and are similar to
iluminating composgitions,  Coloured smokes {see Smoled Compositions, paere. 99 ore sometimes used
as daylight signals.

Coxmpost tioms for signaly deslgned for night ose do pol bave to produee so moch Gight as the come-

|Juui|,i_|,|l|-. for daylight wse, ane o preater variety af ingredionts can be used as the foel, ep), eharenal,
storch, acaroid resin,




13

GH. IV.
Smoke compositions,

g9, Smoke s employed either for screening or for signadbing, and the type of composition used
depends an the purpese toowhich it is to be pit,

Smokn nsed for SCREENING POFP0ses 15 snaily wilte, Tt i peaduesd by dispersing o cloud of small
particles which attroct moisture from thoe air and thus produce a dense fig. The pacticles may Le
produced by dispersing @ hygroscopic liquid such as chlorsulphonc acid, fuming sulphoric acid or
titanium tetrachloride, by burning phosphorus in air, or by producing zine chloride vapour by the
combustion of zine or zinc oxide with hexachloroethane or carbon tetrachlboride.

The white phosphorns is filled into shell (para, 202), Lo firing the shell, the phosphoras is
seattered by an explosive charge and ignites spontanconshy in the air. Though prodocing o good smolke,
phosphorus i not satisfactory owing to the tendeney of the smoke to rise off the ground (pillaring),

The hexachloroethane and carbon tetrachloride compositions are filled into generators and
ignited by means of a hot priming composition, Hexachloroethan: smoke containers may be baso-
ejected from shell (para, 298), but carbon tetrachloride compositions are used enly in statie generators,
These compositions produce a satisfactory smoke which shows no tendency to pillaring ; they are,
however, liable to deterdoration in the presence of small quantities of water, and the containers must
b well sealed.

In arder to increase the visibility of shell bursts, shells containimg some fumyl may be used.
This is an explosive mixture [T.N.T.—ammoninm nitrate—ammeiiem chloride) which produces a
pull af smoke when it is detonated.  (Fore 280,

Signal smokes are used in a small nimber of stores for daylight denalling. Red and srange smoles
are used ns distress signals by dinghies, and certain colonred smoks signals are nsed by submarines.
The compositions consist of a solud dyestoffl mixed with milk-sugir and potassiom chlorate, The
supar and potassimm chlorate produce a flame sofficiently hot to vaporise the dye but not s0 hot as
o decompose it,

Caleinm phosphide ignites on conlact with water, producing both smoke and fame.  Marine
markers for both day and night nse and submarine smoke candies aee filled with this material.

Incemdiary compuosilivns.,

1), Phosphorus and pyrotechnie compositions cantaining povdered aluminium or magnesiom
produce heat on combustion, and therefore have an incendiany effect. Thermite, which is 2 mixtare
of iron oxide and alominivm powder, is also used s an cendiary matesal,

Magnesinm metal, when heated to its melting point, hurms inoade with evolution of infense, though
localised, heat, and is a very cfficient incendiary material, 1t is used in the standard 4 1. Incendiary
bomb, some thermite being wsed to melt the metal.

In some cases a liguid hydrocarbon (g, petrol or bepzol) 12 gsed for incendiary parpoases. To
prevent too rapid combustion and excessive scatter of the fuel it s thickened by the addition of o
small amount of o sinitable gelling agent

Incendiary agents may be nsed in bombs, shell or S.A A,

LRL-104,




—

CHAPTER V
CHARGE WEIGHTE:

DETERMINATION OF CHARGE WEIGHTS.

105, Propellant charges are determined to give -—
{1} The maximum muzzle velocity possible with a certain size of cordite without exceeding
il gi‘-‘ﬂ'i'l PIER‘HPFL'. or
{2} a eertain velocity to meet definite requirements,
A charge may he made np to a Nominal Weight, an Adjusted Weight or a Fixed Weight,

NOMINAL WEIGHT,

106. The charge weight required iz calenlated theoretically and checked by a firing tmal in a
gun. From the results of this finng o corrected charge weight s caltolated for subsequent vse ; this
weight i= known as the nominal weight of the charge. Charges are filled to 2 pominal weight when
accuraey of muzzle velocity is oot of primary importance, e.g., charges for Star Shell, Target Smaoke
Shetl, and Gunnery Schonl Special Charges.

ADJUSTED WEIGHT.

107, Lots of cordite of the same nominal size differ slightly from ecach other in ballisties.  With
a view to minimising differences between Lots the general practice is for the actual wtiﬁhl of & charge
to be adjueted for each Lot. To calenlate the adjustmant required, three {or in e s puns, five)
rounds of nominal charge weight of cach Lot are fired under standard conditions agrinst & standard
Lot of cordite.  Adjostment is made on the results of these rounds by calculating the amount of
cordite of the same Lot to be added to or withdrawn from the nominal charge weight to oblain a
certain velocity ;o this velocity differs for each type of gun and is known as * the velocity of adjust-
ment.”  An adjusted charge of a Lot should, within the limils of experimental ermor, give cormect
ballistics in & gun in the same state of wear as that used for its proof. In gums in other stapes of
wear same small differences in ballistics between the Lots may be experienced in apite of the adjnst-
ment of the charpe, as the loss of velocity dide to wear of the pan differs to same extent from Lot to
Lot ; with Cordite 5.0, the error due to this should be small,

FIXED WEIGHT.

108, In certain gurié the ballistics of Lots of Cordite 5.C are found to be sufficiently regnlar
from Lot to Lot to enable proof to be dispensed with and a fixed weight of charge to be adopted, In
such cases the fixed charge-weight is an average of the adjusted charges of Lots already proved,

REDUCED CHARGEE®

1089, Although Lots are adjusted to give as far as possible the same muozzle velocity with their
full charges, this adjustment canmot be guiranteed to hold with their reduced charges. Good spreads
cannot be oxpected with reduced charges of Cordite 5.C. if mixed Lots are used in the saame broadside
or salve, though the effect with Cordite 5.C. will not be as serious as it used to be with Cordite M.C.
Sopply conditions may sometimes necessitate the use of three-quarter charges made up of 4 half
charge of one Lot and a quarter charge of another Lot, Such charges cannot be expected to give
correct ballistics, and their use should be restricted to firings where spread 15 of minor importance.

The above remarks on reduesd charges apply only to fhese guns inowhich the redoced charge
ia n fraction of the full charge,

110-114.
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CHAFTER ¥I
CARTRIDGES FOR B.L. GUNS
GENERAL REMARKS

115. For safety, protection, convenience in handling and rapidity in loading the propel lant
charge for a B.L, gun is packed into 4 sills bag (with or without an igniter}) and is termed a " Cartridge,
B.L.

The charges for the larger B.L, guns are too heavy and bulky to be handled in the form of a
single cartridge and the charge is divided into fractions ; each fraction i= made up into 4 Cartridge,
B.L. These Fractional Charges are identified by their fraction, ég., “ § charge" " } charje,” ete,

Particulars of Fractional Charges approved for the varions B.L, guns are set out in the Table in
para. 139,

Carliidpes, TuL. are cylindrical, ¢xecpt certain Star Shell Cartridges which are shaped lilee a
dumb-bell to ensure that the igniter iz in line with the vent

118; Charges for B.L. pung using a 4-inch or 3 Finch tabe require ane or more gunpowider
igniters, lgniters are not fitted to each of the Fractional Charges for B.L. gune l4-inch, 15-inch and
16-inch, and the open end of the bag of those Fractional Charges without an dgniter 1 closil with a
sille cloth dise of the same colour as the hag. Cartridges. B.L, for 8-inch Mark XTI guns and belaw
have the open end of their bag closed with an lgniter,

Charges for B.L. guns using a l-inch tube (B-inch Mark XX and S-nch) are not ftted with
an igniter ag the flash from the tube is powerful enough to ignite the bare charge. A red silk cloth
disc is sewn to the cartridge in the place of the igniter. :

The number of igniters approved for full and reduced charges for the varions guns s given in the
Tuble in para, 139, Cartridges, B.L. must be loaded into the gun with the igniter or the red silk cloth
dize of the igniterless charge towards the vent,

CARTRIDGES, BL. Plais 1
117, The components of a Cartridge, B.L. arc :—
{i} The charge.
{77} Tinferil,
(i) Silc bag with an igniter or silk cloth disc and lifting hanids.

The Charge.

118, The bundling of the cordite for a Cartridge, B.L. is determined by the pverall length and
diameter to whica the complete cartridge must conform and o the dimensiong of the gun chamber,
hoists, ate. For example, the charge for the B.L. 15-inch gun is made up into four Fractional Charges
whose cordite 15 cut into lengths of about 243 inches, The cordite is formed into a eylindrical bundle
and tied with silk webbing to ensure migidity.  The exact weight depends on the adjustment of the
particular Lot of cordite used and each Fractional Charge weighs approximataly 108 lhs.

Timfoil.

118, Tinfoil = used willo sl Cartridges, B.L. to prevent coppering of tha bore of the gun. [Lone
foil may be nsed as o substitnte.] Where foil is need the word FOIL is stencilléd on the bag.

On firing, the tinfoil is volatilised and the hot surface of the hore s sprayed with minute particles
af molten tin-dead alloy of & much higher temperature than the bore.  Alloving of the copper left by
the driving band takes place very rapidly and the deposit, which is of a brittle or powdery nature, is
largely remaved by the rush of gas or by the driving band of the next round ; any residue is casily
removed if the hore is cleaned with a wire brush,

Tinfoil in cirtridges for B.L, guns Ginch and above iz nsed in the form of thin crcular discs
which are approimately two-thirds of the diameter of the cartridge, The dises are placed in the
hottom of the ca-tridge bag and are covered with @ shalloon dise which is then sewn i,

The tinfeil in Fractional Chatges for B.L. 6-inch guns is fitted in the ends of the § and § charges
which are laced together,

The tinfoil in Cartridges for B.L. gons below G-mch is wrapped round the charge.

Cartridges, B.L. with double the usual amount of tinfoil may be fired 1o clear copper depasit in
the bare, and for this' parpose additional tinfoil is stitched round or across the bottom of the cartridge.

Silk Bag.
190, The silk eloth bag into which the charge is packed is termed a Cartridge, B.L., Empty."

The materia. for a cartridge bag must possess special qualities -—
(4) It must he strong enough to stand the wear of handling and transport.
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i) Tt should have good keoping qualities and should not be seriously affected by chemical
action of the explosive, and
{fie} On fring, it shoold be entirely conswmed in the gan. 1t must not leave any smonldering
fragments or sparks in the chamber or hore,
Silk cloth satisfies these requirements, and the majority of cartridge bags for chasges over 10 Ths.
0 weight are of silk clath.
Creaim serge iy be used for bags for charges up to 10 Ibs., but it is unsuitable for certain pro-
redlants

Substitutes for both silk cloth and silk webbing are undergoing trials and may be introduced.

Lifting Bands,

121, Lifting Bands of tape, webbing or braid are fitted to all Cartridge bags BLL, (oxcept those
or BL, 6-inch Mark XXIIT guns {para, 141) } to assist their removal from the magagine case, . The
atest cartridges are fitted with a " Harness "' form of band,

The Lifting Bands are removed when the charge is withdrawn from its magazine case to be
passed to the gun, If the return of the charge to its case is permitted by N.M, & ER. the Lifting
Sands and Cardboard Protecting Tube {GF Gtted) should be replaced.

During hostilities, L:E:I'I:I'i{l._'_jﬁ'.‘i for B.L, guns 4.7-inch and below have .-_-,[|]~}- thi last g_-nrprj;]gn of a
layer in a case fitted with 4 Lifting Band.

Lifting Bands are still fitted to all reduced charges with o stalk end and with only one igniter

In older {.:lrtféd.'ﬂ'-'-“n B.L. above B-inch, bands are passed through fairleads of silk or shalloon
braid on the sides and the bottom of the bag and the ends are secured with a bow hitch: this type
of band is obsolescent.

For convenience in handling, some older cariridges for B.L, guns Td-inch and above have lifting
bickets sown to the bag at the non-ignitered end. End beckets and fairleads for lifting bands are
whsolescent,

Igniters.

122, There are two tvpes of igniter—the Plate Igniter and the Concentrated Tgniter.

Flate Igniters (Plate 2} consist of two dises of red shalloon, sewn together at the edges, with a
silk cloth or cream serge disc sewn to the under side; The shalloon dises are divided into parallel
compartments which are filled with B F4G.2 or G2 powder, this ensures an even distribution of
gunpowder. The igniter is fitted over the open end of the cartridge bag, and its silk ¢loth or cream
serge dise prevents the cordite perforating the shalloon disc.

Concentrated Tgniters (Plale 7) ensure greater regularity in ignition and, having a smaller exposed
erea than the plate igniter, afford better protection against flash, They are ftted to cartridges for
B.L. guns 14dnch, 15-inch and 18-inch. These igniters have similas components to Plate Tgniters,
but the stitching is in concentrie circles. The igniter is of less diameter than, and i recessed into, the
end of the carlridee.

Tgniters are marked as follows =—

(i) Contractor’s initials,
ft¥) Calibre of g,
(e} Letters * 1 G " followed by a letter or number denoting the pattern of igniter,

Igniter Covers,

L3, Igniter eovers are fitted over igniters to protect them from flash and damage in handling
and transport.

124. Some cartridges for B.L. guns S-inch and below are fitted with an igniter cover of double
sllk clath secured by a drawstring. The cover fits over both the igniter and the end of the cartridge
and must be removed before the cartridge is loaded. Beckets (eoloured ted) arc also ftted to Tacilitate
the removal of the cover, The cover is marked ** Remove Rear Cover before firing,”

125, Tear-off Dises, a form of igniter caver now obsolescent, were ftted to cartridges for B.L.
guns Mnch and above. The Tear-off dise consists of a millboard dise covered with silk cloth and
riarked with o red cross. Tt is ftted over the igniter and s torn off before fing, ie., at the kst
stage in handling the cartridge.  In later pattemns the slk eloth overlaps the edge of the cartridge
and i drawn in with a drawstring of white tape, * :

126. The latest type of cover is the * Non-Removable Igniter Cover”” This cover i3 of ted
clawred three-ply fabric {tinfoil with cashmere facings) sewn to a wall of silk cloth in the form of a
cap. It is fitted over the igniter and the bottom of the cartridge bag and is sewn to the igniter and
the bag. It s not removed before firing

The cover is supplied for all ignitered cartridges for B.L. guns using a 5-inch Tube,

Cartridge, Dwill, B.L.

127, Dhrill Castridges are of wood with a lead or iron core for weight ; they are covered with taw
hide. The ends are painted ped with the word * DRILL " in white letters, These cartridges are nsed
far loading drills and have the sume weight and outside dimensions as the Service charge.

-
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Dirill gartridges for the BL. S-inch guns have sponge rubber pads at each end to prevent damage
to the cordite hoist: buckets.

Cartridges, Drill, Loading Teachers reproduge the flexibility of a Service cartridge and consist
of lengths of rope, jute, hemp or manillis bunched together and contained i 4 canvas bag, When
representing ignitered cartridges they are fitted with © covers, igniter, deill,” These carteidpes have
red coloured canvas ends with the word * DRILL " in black ; the words DRILL, LOADING
TEACHER are printed on the side in Black,

Markings,
128, Cortridge bags are marked as [ollows :—

Ch oone sl -
Numeral of thecartrides and the word * Foil.™
[nitials or trade mark of maker of the bag,
Nature of gun jand mark of gun in the case of B L. 6-inch, Mark XXTIT},
\\rq-'ight of 1,’.'|,|;|,|'|;;'e'.
Mature and size of cordite used.
Fraction denoting size of charge, e, §, oto
REPd—denctes that the cartridge has Deen pepaired,

O Bl oiker sivde '—
Letter " N.Y
Lot number of cordite and sub-lot number, if applicah!
Maomogeam. of filing statomn.
Drate of filling (month and vear).

TYPES OF CHARGE FOR B.L. GUNS

128, The types of charge for B guns are —

Full Charge. Super Charge.
Reduced Charge. Bombardment Charge,
Star Shell Charge. Specid Gunnery School Charge,
Full Charge. |
130, The Full Charge is the Service charge for a gun, It may be made up intoa single Cortridge, {

B.L. or inta Fractional Charges, For B.L. 6-inch guns o § charge and a § charge are laced logether
to form one cartridge,

"Reduced Charge.

141, The Reduced Charge is used for practice Aring, and unless it 5 a Special Reduced Charge,
usually consistz of one or more Fracticnal Charges,

Particulars of Reduced Charges approved for the various BLL, gons ave set ot in the Table in
purar, 138,

Star Shell Charge,
132, Special reduced Hashless charges for Star Shell are made up into a single Cartridge, BL, -
for B, L. guns d-inch and 4.7-fch, |

Super Charge.
133. At present the use of Super Charges is confined to a limited number of B.L, guns 6-inch,
Mark XIT and 15anch, Mark [, whose role calls for a longer range than the Full Charge will provide.

Bombardment Charge. Plafe 2. : |
134. Bombardment Charges are special reduced charges which give shell a stecp angle of descen |
at short ranpes.
135, Charges are in supply for B.L, guns 6-inch, Mark X1 and 6-inch, Mark XXTIL  They are
similar in make-up for each pun, except that the charge for the Geinch, Mark XIT i= ftted with a
gunpowder igniter, while that of the G-inch, Mark XXIII i=s igniteriess.

136, The charge, consisting of Cordite S.5.C. in two portions, is supplicd fully assembled and is
known as Bombardment Charge No, 2,

The core of Portion Mo, 1 is of * Stalk " constroction, the stalle being eccentric to the body
Portion Mo, 2 is saddle shaped and is secured to the stalk of Portion No. 1 by two ties of shalloon braid.

Bombardment Charge Noo 1 consists of the core or Portion No. 1 ondy. To adjust to Bombridment
Charge Mo, 1 the shalloon bedd i2 untied and Portion No. 2 removed.
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137. Portions removed in adjusting cha
this is not pessible, they are to be dealt with

es are to be thrown overboard in |J_|_1_'|) water,  When
frected by Article 42 of NM, & ER.
Packages containing Bombardment Charges are steneilled * BOM,"

Special Gunnery Schoal Charges.

138. Gunnery Schools are supplied with special reduced charges (less than normal redoced
charges). The charges may be made up with old Cordite or Cordite which is considered no longer
suitahle for Service,

139, Tamee oF FRACTIONAL AND REpbcep CHARGES AND [GNITERS.
B.lL. cux FRACTIONAL KUMBER OF IGHITERS REDUCED CHARGE
CHARGE
I6-inch 3 Iwo per Full Charge i
15-inch 1 A ;
14dneh i Two per Full Charge &
8inch ' . :!:-.'|||1.|. 1'_ i N i,'.:l:il!--r : " i : T
G=inch, Mark XXIII §and i ... | Noigniter ... i | §
6-ifich earlier .. - gand § ... | One onoeach Fractional Charge | §
4.7-inch g4 Srecial Chiatee | O Special  Reduoced
4-inch i HPRC S TRLER [ R e Charge

CARDBOARD PROTECTING TUBES, CONTAINERS, WRAPPERS AND
CLARKSON'S CASES. [law 3.

Cardboard Protecting Tubes.

140, Cartridges, E.L. with " Stalk " front ends have Cardboasd Tubes ftted [|x’_|l_-'|'[}' over the
stalks to prevent distortion during stowage i the magazine cases,

Crverall Lifting Bands are passed through slots in the Cardboard Tubes, and when the bands
are removed the Cardbuand Tubes will also e withdrawrn,

Cardboard Tubes must not be loaded into the pan with the cartridges, and each’ tube is stencilled
" Tube, Protecting Stalk enly—not to be loaded into the gun,”

Containers. Plojs 34

141, Cartridges, E.L., for G-inch, Mark XXIII puns are supplied in cylindreical rolled paper
containers in which they are packed in their magazine cases,

The Containers are flashproof and cach holds a full charge, They protect the chasge from flash,
both when in its magazine case and doring its passage to the gon,  They must not be loaded into
the Ei.

The flashproof detachable lid is secured by a webbing harmess and a quick rolease bockle ; the
joint between Hd and h::d_‘.' is rendered flashtight by o boxcloth skirt secured by a " garter ™ bj}l'i.fl]_.i-
Containers are bakelite varnished and fitted with lifting tapes ; they are stoutly made but require
careful handling and wost not be dropped with a charge inside.

Boxcloth Wrappers, Mlafe 34,

142, The WRARRPETs i.':i'l_‘-.- prolection similar to that afforded by Containers. They are h||]_‘.||_j|i|1|.
for Cartridges, B.L,, fir Binch guns, and may be introduced for larger calibres, They are removed
i the handing room,

Cases, Cartridge (Clarksom's), Mlafe 34,

143, Clarkson's cases are supplied to hand-worked BL. guns on transferable mountings for
transporting cartridges between the magazine and the gun, They are also supplied {for B.L. Rinch and
15-inch turrets for secondary loading,

The eases are of Clarkson's matesial and arce H;l:—.hpr-x-i. Clarkson's material i% cork with an outer
covering of stout leathar, The lid, in the form of a cap, is secured to the body by s leather hinge
and fastening. Leather lifting hockets are fitted.

I#d-149.,




CHAPTER ¥II
i CARTERIDGES FOR O.F. GUNS AND AIRCRAFT CATAPULTS
Q.F, CARTRIDGES, [Mafe 3,

150, The Charge for o Quick-firing ({.F.) gun cactridge and its means of fenition are contafned
in a brass cartridge case.

O.F. cartridges are used with (1) Separate Ammuonition, and (2) Fixed Ammunition.

SEPARATE AMMUNITION, Plais 3.

151, The projectile and the cartridge are separate units, The filled cartridge case is called a
Q.F. Cartridge, Filled, and consists of —
(¢} Cartridge ciase.
(1] Charge (with or without infal and with « ponpaoseder igniter if i]u-\,hlyl'r_-_,.].
(s25] Primer,
{fu) Lid,
(v Safery Clip (where fitted).

* FIXED AMMUNITION, Plate 3.

I52. The projectile B secured in the cartridge case. The complete round is called o Cartridpe
Q.F. Fixed, and consists of :—
% (f] Projectile and Fuze {or plug).
\ (i) Cartrilge case.
{e5t) Charge (with tintoil and with a gunpowder igniter if flashless).
{ie) Primer.
il Safety clip (where fittad),
1 If the projectile is fittod with an external tracer a paper eyvlinder is fitted round e
tracer’ Fertorated wads formerly used are now obsolescent.
Note.—Certain marks of guns may fire both Separate and Fixed Ammunition, After
nsing Separate Ammunition the gun chamber may hecome worn where the mouth of
. the case is usually positioned, forming a " pocket.™ I Fixed Ammunition is then fired
from the gun, the front end of the case will expand into the pocket and cause a jam or
difficulty in extraction.’ When the porket becomes too deep the pun is sentenced,
viz. 2 " oy for use with Separate Loading Ammunition only,”

CARTRIDGE CASES,

153, Cases of British mamufacture are of brass and arc taperod towards the mouth to assist
loading and extractinn, The fange at the base prevents the g from being forced too far into the
gun chamber, and it also assists extraction. A serevw-thresded prmer hole is cut in the centre of the
base, Cases are lacqaered internally to prevent deterioration. Cases for certain American cartridges
may be of stesl,

Cases for OLF, Cartridges 4. 5-inch, 4.7-inch and 5.25-inch for separte smmunition are cannelimed
near the month to provide a better seating for the Cartridge lid,

Fixed Ammunition cases are longer than those for Separate Ammunition by the addition of the
bottle-neck for securing the projectile,

The flanges of star shell cases filled with star shell charges are milied for identification at night.
Casts of Z-pdr, sub-calibre, H A, gun ammunition have ene-half of the dim milled,

After firing, the primer is removed from the case and the case is cleaned with hot water and

soda, thoronghly dried, treated with mineral jelly and in due course returned to an Armarment Depat
in its box, The primers should be similacly treated,

Cages may then be rectified, refilled, and wsed agnin, unless condemned through a defect appearing
on firing or during the rectifying process, ' The history of fred and refilled cases is shown by markings
stamped on the base (see Fig., 2.

THE CHARGE. Plue 3,

154, The methods of assembling the service charges for .F. cirtridges vary considerably, being
determined by the charge weight and the length of the cordite sticks,
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Charges for star shell, target smoke shell, speciitl reduced practice, S-pdr. and special Guonery
School charges are filled to & rominal weight ; other (LF. charges are nsoally filled to an adjusted
charge weight.  Filling 1o a fixed charge weight has been approvesd for certain guns

155, Flashless charges (para. 38) are approved for both Separate and Fixed Ammunition,
Cartridges with a cordite fashless charge are filled by the same methods as those Glled with cordite
S.L. Greater difficulty is experienced in igniting Flashless propellant and a gunpowder igniter in a
worsted bag may be fitted in tie centre of the Bundle of cordite. A white cross on the base of the
cirtridge case denotes that the charge is fiashless or non-blinding cordite.  This marking is not wsed
for star shell charges,

156. When using American propellant (para, 39 the grains are filled into the cariridpe case
focse. A cardboard cup is shellicked on top of the propellant and a cardboard distance picce is placed
Between the cup and the hase of the shell to ensore that the grains are retained round the primer and
to assist n keeping the charge rompact, The same primers are used as for cordite 5.0, A green bar
on the base of the cartridge cse denotes American propellant.

Tinfoil.

157, Tinfoil s fitted in ().F. carfridges to prevent coppering of the bore of the gun, It is approved
for all (hF. ammunition except Separate Ammunition fitted with white metal lids which ac as a
substitute for tinfoil,

To de-copper a badly coppered gun firing Separate Ammunition, sdditienal tinfoil may be Lirown
into the gun chamber between -he projectile and the cart ridge. If additional tinfoil is required whon
firing Fixed Ammunition, cartridges specially made by the Armament Depot must be used

Felt Wads,

158, Felt wads are obsolessent, but may be found in old types of cartridge ; their funetion i
Lo prevent movement of the charge away from the primer.

Lids, Q.F, Cartridge,

158, Cartridge case lids {sxcept Bombardment Cartridges and Back Firing Target shell cartidges)
are flanged corrugated dises of white metal, weakened by & number of padial slits : some types are
perforated in the cemtre, Thre: or four notches are cut in the Sange.  The Lid is secured in the case
by bending over the tongues of the case into the notches.  The joint hetween the cise and e lid i
sealed with WD), cement.  On firing, the white metal dise velatilises and the tin constitoent acts
a4 a decoppering agent,

160, A specially strengthensd lid with four notches fs used in cartridges for guns fitted with power
ERLITLITING.

1681. Future supplics of .F. cartridges may be fitted with plastic lids, Tn this event tinf] for
decoppering purposes will be incorporated in the cartridge,

162, The lids for the Bombardment Cartridges (except 5.25-inch) and the Baclk Firing Target
shell cartridges are leatherhaard cops with beckets.

163, Barly supplies of Lids for use with tracer have their centres perforated, The perforation s
coversd with a dise of batiste (waterprooted cambric) and o paper dise s shellacked (o the under side
of the lid. The hole ensures a free passage from the charge to the tracer. This type is obsolescent.

184. All cartridge lids must be inspected before firing to ensure that they are well secured in their
cases, The momentum of the charge while loading might force a Joose lid into the chamber, and il
the charge is separated from the primer a missfire or hanghre will result.  For marking, see pare. 185

Safety Clips, Q.F. Cartridge. Plate 3.

165, Brass or steel safety oips are Atted to cartridges with percussion or combined electric and
percussion primers as a protecton from aceidental blows which might fime the pereussion cap. They
must be removed before loading,

Safety clips are not fitted w cartridges for autematic guns nor to cartridges ftted with electrie
primers,

168, No. 12, Mark IIT and No, 25, Mark V are typical of the salety clips in supply.

{1) Mo. 12, Mark 111, is a dome with three arms which form spring clips, The arms it over
the flange of the case and secure the elip. The dome is positioned over the percussion cap.

(2] No, 25, Mark V, & a dome with an outer circolar disc. The dise has three prongs and a
becket. The clip s sectieed in the base of 4 case by the prangs (in earlior Marks by press-
stucls) and the dome is positioned over the percnssion cap. The beeket assists the with-
drawal of the clip. This type of clip is nsed with all cariridges which may be required
to pass up pushet hoists, e.g., O.F, d-inch, Mark XVI*, 4.7-inch cases,

167,
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SPECIAL CHARGES FOR Q.F. CARTRIDGES
168. 0.F. cartridges are also supplicd with the following types of change —

Reduoced Charge, Special Gunnery Schocl Charge,
Star Shell Charge. Cleating Charge,
Bombardnent Charge,

Reduced Charge.

168, Reduced charges are nsed mainly for bombardment with H.E., Smoke B.E., and Chemical
B.E., and can be used for practice firings when authorised,

170, The full change for 0.7, 525-inch guns consists of o redueced chatge and an " Increment
ar core which is fitted with o lifting band.

The conversion of 5.25-inch to a reduced charge must take place on the weather déck under
cover, as follows :—

The case is placed on its base onm a piete of felt om the flat wooden deck, The tangs at the mouth
of the case are raised sufficiently (by a special tool) to allow the lid to be removed, The core increment
i withdrawn by its lifiing band and the lid is replaced so that the rim slots are in line with the tangs
and the flange is in contact with the mouth. The tangs are then bent to their original pesition using
a 120z, phosphor bronze or bronsteel hammer. The mouth of the case s gavped to ensure that
the converted cartddge will load freely into the gun, The " gauge, cartridge, 5.25-inch, Mark I,"
should go freely down until its level steel surface is either level with or below the mouth of the case
if the gange will not go dewn, the distortion can normally be rectified by a few light taps with the
12-0z. hammer.  (Sre Schedule of Implements, page 131,)

Star Shell Charge, 2

171. Special reduced flashless charges are supplied for firing star shell, Star shell for D.F, 5.25-inch
guns can be fired with a fashless Foll Charge,  Star Shell for firing with full charges are under design
for all guns using separate loading ammumition (except (.F. puns 4-inch Marks TV and V) and [ 18
4.5-inch guns using fixed ammunition.  When these shell are available they will use a foze No, 215,
As 2 means of identification at night the flanges of cases with star shell charges are milled,
Bombardment Charge Plase 2

172. This type of charge may ho used with certain Marks of 0.F, guns 4,7-inch and 0.F. 5.25inch,
The special reduced charge is designed to give shell a steep angle of descént at short ranges,

173, The QLF. 4.74nch, Marks IX, IXN**BE and XI1, X11*B Bombardment Cherge comprives —

{1) The Core or Portion No. 1.
{2) Portioa No, 2,
(3 Portion No. 3,
174, The varions charges are made up as follows —
Bombardment Charge No, 1, —The Core only.
Bombardrnent Charge No. 2—The Core and Portion No, 2
Bombardment Charge No, 3.—The Core and Portions Nos. 2 and 3,

The charge is sapplied as Bombardment Charge Mo, 8, and is secured in the cartridge case by a
leatherboard cup with a becket for it removal,

175. To adjust to Bombardment Charge No. 2—Remove the leatherboard cup and withdraw the
charge from the cate.  Unfasten the braid and remove Portion No. 3. Portion No. 2 and the core

are tied together with the braid and replaced in the case. Care must be taken to see that the primer
fits in the recess in the core.  The case is closed by replacing the leatherboard cup,

To adjust to Bembardment f'.hn'rgn Mo 1, fhe 1:]|a_ruu- iz withdrawn a8 ghove and Portions Moeg,
and 3 are removed.  The charge, consisting of the core only, is replaced fn the case so that the primer
fits in the recess and the case is closed by replacing the leatherboard cup,

The Portions ranaved in adjusting the charge ame to be thrown overboard in deep water.  When
this is not prssible, they are (o be dealt with as directed by Article 42 of XM, & E.R,
178. The Bombardment Charges for (.F, guns 4.7-inch, Mark XI and 5.25-inch comprise the
Core and Portion No. 2,
177. The charges are made up as follows —
Bombardment Charge No, 1.—The Core anly.
Bombardment Chatge No. 2—The Core and Portion No. 2,
The charge i sapplied as Bombardment Charge No, 2,
178. To adjust to Bombardment Charge No, 1, the Portion Mo, 2 is removed and the Core is
replaced in the case which is closed by replacing the beatherboard cup, The case for the (L.F. 5.25.inch
Bombardment Charge is closed with the Service white metal lid, which must be remaoved and replaced

in the same manner a2 when converting to the reduced charge for that gun (para, 170, The ties
gecuring Portion No. 2 are dyed red,

179. The Service Reduced charge can also be used for bombardment in (0F. guns 4 7-inch
Mark X1 and 5.25 iach.
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180, To prevent the weight of the charge forcing the leatherboard cop out of the case, cartridges
must be handled with great care at all times,
Zhell must always be rammed home before loading the cartridge, and an improvised rammer
must he used for the purpose. In no cireumstunces may shell be rammed home by means of the
cartridge as this will damage the change,

Special Gunnery School Charge,

181, For Gunnery Schonol firing spocial reduced eharges (less than normal reduced changes) are
expplied ; these may be made up with old cordite or condite which is considered no longer suitable
for Service.

Clearing Charge.

182 Clearing changes are at present supplied for OUF, guns 4.5-inch | 4-inch 17.5. 5l cal ; d-inch
1.5, 50 cal; S-inch U5, 23 ool ; A-inch 20 cwt. (in Submarines) | 2-pdr. Marks IT*, IT*C, and VIIT ;
and 40 mm. (Bofors).

These charges provide a rapid means of clearing a gun firing Fixed Ammunition in the event of
a projectile, jammed in the bore, being sepamted from its cartridge case on unloading.

Before using a Clearing Charge the gun chamber must be examined to ensure that no pat of the
cartridge case or charge has been left in the chamber,

On no aeeouit must the Clearing Charge be used as a blank ciurtridge.

183, Clearing charges—4.3-inch guns, a special carttidge with a shortened case and o sedeced
charge.

183a. For the U5, guns, a shortened case and a full charge.

1838, For the 3-inch 20 ewt. guns, a shortened case and & full charge,

184. The Clearing Charge for the Zpdr. guns has @ shortened case, The charge is the normal
full charge as a reduced charge would not produce proper functioning of the mechanism of the gun,

185, The Clearing Charge for the 40 mm. Bofors gun has a shoriened case, but the charge is a
reduced charge,

MARKINGS ON Q.F. FIXED AND SEPARATE AMMUNITION CARTRIDGE CASES

Stampings on Baze of Cases.
188, The following markings may be stumped on the base of .F. cartridge cases {Diagram 1) i—
1§] Calibre and mark of gun.
{(f¢) Mark numeral of empty case,

FiG, 1. STAMPINGS ON BASE OF, QO.F, CARTRIDGE. CASE,

(#fi] Year of manufscture,
fiv) Trade Mark (o initials) of maker of the case,
{v] Lot number of batch of cases,
(i} % following the mark of case denotes & conversion which advances the miark.
{rid) apwdenotes that the case is accepted for service,
(viif] W, denotes for Naval Service.
(i%) G, denotes allecation to Gunnery Schools.
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{z) & following the mark of the case denotes repaie by rehushing.
{xf) Milled rims denote LueriR{'i. for star ehell and drill,
{xif} The words * DRILL " or * DRILL, PUSHER HOIST ONLY," where applicable,

HATURE OF AlNRINITION
BISTINGUISHING LETTERS A ARPLICASLE FAARE OF CARTRIDGE
|BMC, R, WA DR WELE TS oFf ot

PRCIFEL L AT N'l FAC TLEER -
5 I‘r‘ﬂ i LDT NUMBER OF PROPELL ANT
,:-bT =

L RNC 127

KF‘*’

- 0T _PARTICULARS
{.ﬂ CARDITE

WHERE AFPLICABLE, FOR
CARTRIDGES WHICH HAVE 5
BEEM STCWED IN rI.FAr.w e
USE” LOCKEAS —

FUJE PARTICULAAS, AS APPL CAHLE
1 /FOR FIXED AN TICH WHEN SHELL
|/ 15 FITSED WITH FUZES WOS.|BP, 44, 0R
458 0OR WITH & BLSE FUZE

e

GAINE PARTICWALARS — — —— E 1
\ e WCE FOR ANY FURTHER
(RHERE. ARFLICARLE) L!-!UPIHTOFI'F MARKINES

_AOHLY FEC.ILIF!EL'I FOR o A& ARRALMITION

FRLER IMONOGRAM AMD OATE L~
- —"FOR OF ATMKS. VYT B XV GLNS

RERD PHD 7/37

I

AAAANGED FOR FA WITH GAINE & FUZE

SPECIAL, | ARCRATORY e
MARKING RS APPLICABLE -

MATURE QOF AndsdURETION

Pr' |"*"JE':-_HH‘—  _MARK OF CARTRIDGE

L ) 'A 39 ?_‘,_ 0T NOOF PROPELLANT

1, _SAEEH BAR PANTER ASROSS
A HASE WHEN CARTRIDGES ARE
FILLED WATH AMERICAN PRCFPELLANT

DISTINGWSHING LETTER
0OF PROPELLANT Hﬂ.NLIF.ﬂL"H.IFlEFl_.

FILLEA mow.:l-:;:mm
A0 DATE) -

THER LABORATORY
WARK INGE IF REQUIRED

———W4ERE APFLECABLE, DEROT HG THAT
CARTAMNGE HAS A I*.E:lu:F.l' CHARGE,
WHERE A CARTRIDGE HAS & RECUCED
CHARGE FOR SPECIAL BOMBARDMENT
PRPOSEES, wOWILL BE STERCILLED

EPEFIEL L.I'-E-L'IFU. DT i
M i

FO BE -
. REDUCEDw—"

ARFANGED FOR SEPARATE AMMUNITION
[WITH AMERMCAN PROPELLANT]

DISTINGUISHIMG LETTERS e i o
OF PROPELLANT MANUFAC TURER. “THATURE OF AstsiubaTiON
& LUBAINCLS CROSS F'AIHTF.L .'-G’.DSE ——— _ MARK OF CARTRIDGE
BASE F CARTRIDGES FILLED WiTH
FULL SERVICE CHARGES OF FLASIILLS-
PRAOFELLANT TO DISTINGUASH NAD
OF NFQ FULL SEPYICE CHARGES
FROsd OTHERS FLLED WiTH A HLCH-
FLASHLESS MATURE OF CORDITE -

—— 10T HO: OF PROPELLANT

DTHL R LABORATORY
__,-"'HAPGKING'S IF REQUIRED

IME PARTICULARS————
WHERT APPLICABLE]

SPECIAL LABORATORY _ __ ——
MARKING———

ARRANGED FOR FA. WITH GAINE & FUZE
[FLL SERVICE CHARGES OF FLASHLESS PROPELLANT)

F: G, 2, CARTRIDGES, Q.F., (FIXED & SEPARATE) EXCEFT 2 I‘I:'I:I!., 3 FDR,, AND & PLI,
TYPICAL AERANGEMENTS OF STENCILLING ON CARTRIDGE BASES
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187. The following markings are stencilled in black across the base of (01, cartridge cases 12-pdr,
Jeinch and above and on the side of the case for G-pdr, and below, Markings are made with silver
mitrate, black paint being permissible only when time is short =— :
if} Dhstinguishing mark of cordite manufactarer, lot number of cordite, and sub-lol where
applicable,

{#i] Mark of cartridge (in Arabic numerals) on cartridges for Fived Ammunition, This
includes the type and, where applicable, a letter denoting the C.R.H, of the shell and
T ™ 1f tracer 13 fitted,

{rir) Monogram or initials of the filling station.
(iv) Date of filling (month and year),
{v) " REDUCED * denoting ' Reduced Charge,” where applicable,
(e} The number of the G letter authorising the design, if the charge is made op to askeich
design for use in Gunnery Schoal firings only.

(odt) LA, (high angle) as applicable on certain cases,
{wiir) Blank cartridge cases are stencilled " BLANK ™ on the baze,

fix] " BOM " denotis a Bombardment Charge.

(x} B.F. T.G.T. denotes a Back Firing Target Shell Charge,

[#i}) For Fixed Ammunition, Fuze and Gaine particulars as applicable, [See Fig. 3,
diagram 1.}

(#33] PAPER SHOT (if applicable).
(xist) Special Laboratary markings as apphicable,

Marks on Lids of Cases.

188, The Iollowing markings are stamped on the lids of Q.F. cartridges -——
(#] Mark numeral
{#) N, denoting for Naval Service,
(erx} oy denoting acieptance for service,
{fv] Manufacturer's initials
{v) Date of manufa“ture,
Im}) Calibre and mark of gun,

CARTRIDGES FOR AIRCRAFT CATAPULTS. Flaie 4.

189, Cartridges for Aircreft Catapults are made up on board on the weather deck under the
mstrnction of the Directing Oficer.
1940, The cartridges consst of .—
(&) Cartrides ease,
(i} Cordite charge,
(¢5) Perenssion primer (No. 10}
{iv] Key for sorewing in primer (No. 108).
[} Clip, O.F. Cartridge.
fof) Shalloon braid securing tape.

Cazes and Safety Clips are packed ina wooden box. Cordite charges (edch in a cardbeard container)
are packed in metal cases (five containers in a case).

Cartridge Case.

191, Cartridge cases were formerly of brass, bal ace now of steel. 1ney are designed on the same
lines as QLF. cartridge cases for Separate Ammunition with two slots ent dismetrically opposite near
the mouth. The two types of steel case are No, 1, Mark 111 {for a G-inch cartridge} and No. 3, Mark
IIT (for an S-inch cartridge).

Cases may be used a number of times so long as their chape is maintained, After each shot with
an B-inch case a straight edpe must be applied to the base to ensure that no convexity is present ;
if there s convexity it must be corrected before further use with a ' Tool, reforming cartndgs, cata-
pult.” This tool consists of & clamp piece (to engage under the rim of the case} and a pressure screw
which is operated by a hand spanner.

The G-inch cise 5 a stronger type, and no todl is sapplied.
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Cordite Charge.
192, The charge is Cordite S.C/T. A ring of small cord Cordite 5.C. or a bundle of Cordite
S.5.C is used to assist ignition:
If & charge is removed from its cardbeard container and is not fired it cannot be returned to the
ship’s magazing, but must be dealt with in accordance with Articte 75 of Naval Cordite Regulations
18345,

Primer,

193, A Mo, 10 Percussion Primer is screwed into the primer hole with a special key (No. 108),
The cap of the primer cannot be struck accidentally when the special key supplied for inseriing and
removing primers is nsed.  (See Schedule of TKeys, page 131,)

Safety Clip.
1. A safety clip, Mo, 25 Clip, Q.F. cartridge type, is fitted,

Method of Assembling.

185, The primer is serewed into the case and a Safety Clip is ftted,  The propellant is removed
from its container and inserted into the case with the cordite 5,C, or Seroll next to the primer. It
is secured by detaching the length of tape, reeving it through the slots in the case and knotting the
eruls tant in front.  The cartridge is loaded and fired with the tape in place,  The tape mast be well
secured to prevent the propellant moving forward against the baffle, as after one or two rounds
Tave been fired the baffie is hot enough to canse a premature ignition of the charge if there should
be contact, Cartridges should always be handled with the mouth inclined upwards.

[5IG-204.




CHAPTER VIII
TURBES, VENT
GENERAL REMARKS

205, Tubes, Yent, are used in B.L. guns to ignite the gunpowder gniters of Cartridges, B.L.,
or the igniterless charpes of B L pens Gainch, Mark XXTIT and S-inch,

The tube fits into the tule shamber in the rear of the vent axial of the gun,

Q.F. rartridges fitted with o Tube and adapter are fgnited by a Tube, Vent,  |(Paero. 223

Tubes, vent, seal any escape of the propellant gases towards the rear throngh the vent {or
adapter}.

206, An vscape of propellant gases would cause :—

(1) Erosion of the vent.

(4] Ineflicient sealing
(i) Difficalty in extraction of fred tubes,
(i) Damage to the lock of the gun.

Sealing is achieved by making the Tube a close but easy fit in the vent and by so designing it
that, on firing, the front portior expends and seals any escape of gas betwien tube and vent. The
intornal arrangements prevent an escape of gas through the base of the tube and the Toek or breech
mechanism of the gun prevents the tube being forced to the rear

7. On fring, a * flash ™ consisting largely of boming gunpowder pellets is shot from the
magazine of the tube into the gunpowder igniter of the cartridge, or the igniterless cartridg=s of
BL. puns G-inch, Mark XXTTT and S-inch, and the charge is ignited,

Eléctric Tubes are supplicd in three sizges, d-inch, S-inch and l-<inch. For identification thedr
flanges are plain and smooth,

Perenssion Tubes are supplied in 4-inch and S-inch siges,  For identification four notehes are
cut out of the Hange.

Electric’ S-inch Tubes for suns with strikerless locks are known as " 5" tobes they have a
raized] contact piece

208, The greatest care in handling i3 necessary with cach type of tubes, Hlectric tubes can be
remeclered completely nnserviceabls by rough treatment. It is wsual to test them with o megger before
firing, l!]ll:] the electrical resistance should lie between 0.8 ohim and 1.1 ohm.  Perenssion tubes are
liabli to fire or becowe dangeron with rough treatment or shock,

The several sizes in cach type of tobe differ only in minor detail.  To swve repetition, the three
types of the 5-inch tube will be described.

TYPES AND NATURES OF TUBES, VENT
TUBES, VENT, .5-INCIHL

20, These Tubes are used s follows :—

{1} B.L, 16-inch, Mark I pun has a strikerless lock and vses Electric S Tubes,
(i) B.L, 15-inch, Mar: T has a strikerless lock and uses cither Electric S Tubes or Per-
cuszion Tubes,
(i) All other B.L, guns have ardinary locks (except B.L. 6-inch, Marks VII, X1 and XX
and B.L. 8inch) amd wse either Electric Tobes or Pergussion Tubes,

Tube, Vent, Electric, .S-inch, Mark X. FPlaic 5.

210, The body is machined ont internally to take the cirenit and sealing devices, The fnternol
arrangements melude a4 punpowder magazine, contact piece, ebonite insulating cup and bridge plug
assembly, The bridge plug assembly comprises a copper plug, copper pole, contral msulated copper
wire and a bridge wire,

Action.

21, The tube is fired by pasing eleetric corrent through the lock of the gun, contact being nade
between the striker of the lock and the conlact piece of the tube. The current passes alonpg the
insulated copper wire and the bridge wire, and to earth by way of the tube bdy,.  When the bridge
wire gets hot the priming of gunestton dust and the powder in the magazine are ignited ;| the fesulting
flash 1gnites the pniter of the Cartnidge, B.L.

Escape of gas through the tase of the tube is sealed by the bridge plug being forced rearwards,
its base fitting into the small coned seating in the body 7 the gas-check on its forward end expanis
andl helps the sealing,
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Tube, Vent, Electric 8, .5-inch, Marks VIT and VIII. Plafe 5.

212 The action of this tube issimilar to that deseribed above, The contact piece is * proud ™
of the base and is seated on a vulcanised paper washer when screwed into the ehonite cup.

Tube, Vent, Percussion, .5-inch, Mark VL. Plafe 5.

213. The tube is machined oot internally to take the eap holder and striker assembly. The
internal arrangements include a gunpowdes magazine, anvil, percussion eap, cap holder and the
striler assembly,  The striker assembly comprises a striker, striker sloeve, strilker holder and hard
brass shearing wire.

Action,

214. The tube is fived by the striker of the lock impinging on the stiker of the tube,  The striker
of the tube ic driven forwmrd, breaks the shear wire, and fires the cap  The flash frnm the eap passes
throngh the fire hioles and the powder in the magazine is ignited. The resalting flash ignites the
igniter of the Cartridge, B.L,  The percussinn cap is retained in place by the striker and striker holder
and prevents the escape of gas through the base of the tube,

TUBES, VENT, 4-INCH.
215, This size of tube is nsed in B, guns G-inch, Marks V11 and X1, The pereussion type is
al=n supplied for (.F. cartridges fitted with a Tube and Adapter,

Tube, Vent, Electric, .4-inch, Mark XII.
216, The tube is of similar constroction to the S-nch eleetric tube,

Tube, Vent, Percussion, 4-inch, Mark XI.
217, This tube does nob eontain a perforated pellet.  The fire holes are sealed with whited brown
paper.

TUBE, VENT, ELECTRIC, 1-INCH. Fiate 5.

218, The tube is used with B.L, guns 8-inch, Mark XXTIT and Binch. The flash prodoced is
s0 intense that a gunpuwder igniter is not required to ignite the Cartridge B.L.  The tube is larger
than, but in other respects is similar to, the S-4nch Electtic Mark X, The front of the flange 15 square
and not beveled,

Mark IV is supphied, Marks T and TI1 may be encountered, but they are obzeliscont,  No
percussion tube of this size is manufactured.

Dl Tubes,

219, Tubes epresenting 4-inch and S-inch Percussion Tubes and l-inch Electrie Tubes are
supplied for drill porpeses. They are identified by being blackened all over and having vertical
indents n their bodies and milled bases.

The Eléctric Dl Tube has s metal contict piece and s mouth B elosed by a wooden plug.

The Percussion Drill Tube has o recessed base which is filled with a hard eabber pad secured by
a metal holder,

Markings.
2. The following markings will be found on the base of a tabe
(&) Tetter'' 5" where applicable.
{i7) Mark of tube.
{ifé) Manufacturer's initials or trade mark,
{iy) Lot number,
() Aceeptance mirk (v

Packing of Tubes, Vent.

227, Tubes ara packed in a flat tin bosx which is sealed by a soldered tear-off band. There am ten
tubes in a box, and each box is labelled with details of its contents,

" Operation papers ' are énclosed in each box of tubes and should always accompany 4 report
of failure.

Tuhes are stowed in & special locker i the Guoner's store room.  Lockers are fitted near the
guns for a ready-use supply nﬁnbea in action,

il s
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CHAPTER IX
PRIMERS
223, Primers are fitted m Q.F, cartridges to ignite the charge. They are screwed into the primer
hole of the case and form an integral part of the cartridge. Instead of the conventional priner, cart-
ridges for the QO.F. guns 12pdr. 12-owt. and 4.7-imch, Mark ¥V* may be fitted with an Adapter to
Like n _4-inch percossion tube and Igniter,
Primers for Aircraft Catapult Cartndges and Blank Cartridges " to be made up on board ™ are
snpplied in boxes, All other (LF, cartridges are sapplied fitted with primers.
The types of primer are—Eloctric, Percussion and the combined Electric and Percussicn, Fach
class of primer is identified by & number, and the types and numbers at present are - —
Primers, Electric (0F. Cartridge Nos. 13, 17, 22, 24, 32 and 35. 5
Primers, Perenssion (LF, Cartridee Nox, 1,2 5,9, 10, 11, 12, 15, 16, 23, ™8, 27 and 39,
Primers, Eleciric and Percussion (JLF Cartridge Nos, 14 and 18
The design and components of the Primers, as illustrated, are typical of sach class.
Primers, Electric Q.F. Cartridge. Mlate 8.
224, The Electric Primer is similar to the Percussion Primer, except that a bridge plug assembly |
is substitted for the cap, arvil and cone seal, ! -

Electrie primers differ from one another mainly in the size of the hody and in the size and shape
of the magazine, 1
The sction of a typical Electric Primer on firing is:—
The striker makes contuct with the contact piece, eompleting the cirouit throngh the central
imsulated copper wire, Bridge wire, copper pole and back to earth through the body. The brdge wire
gets ot and in turn the guncotton dust, the gunpowder pellet and the powder magnzing ar= ignited. L
The flash from the magazine passes through the flash holes and ignites the charge of the cartridge.
Loun pressure is prevented from escaping to the rear by the sealing action of the hridge plug which, on
setting back under pressure, seats more tightly in its recess,
Nos, 17, 22 and 24 may be repaired and refillad,

Primers, Percussion Q.F, Cartridge. Plate 6,

225. The Pereussion Priver eonsists of u body which contains a cap, anvil, cone seal and screwed
phug, and a powder magazine. The Body is fanged at the hase and screw-threaded externally just
above the flange, The two slots in the base are for the key., Mapazines of the varions primers differ

in size and shape, anid they nay be secured to the front of ar incorporated in the body, i
225, The action of a typical Perenssion Primer on firing is:—
Fhie eap is dgnited by the blow from the striker. Flash passes through the fire holes in the anvil,
past the cone scal, through the fire hobes in the serewed plug and ignites the powder in the magarine,
The resulting flash passes through the flash holes and the charge of the cartridge is ignited, The
pressube sel up in the moagazine forces the come seal on to its seating and the cordite Zases are thus
prevented from escaping to the rear,
Nos, 1,9, 10, 11 and 15 may be repaired and refilled, o
Primers, Electric and Percuwssion Q.F. Cartridge. [Mate 6.
227. The combined Eletric snd Percussion Primer may be fired by either method. The body
and mechanism of No, 14 and No, 19 are gimilar, but No. 19 has a smaller magazine, -
The acticn of a typical combined Elcctric and Percussion Primer is:—
Percussion firing.—On percussion from the striker the central pole and striker bridge are driven
forward, shearing the three shear wires. The rim on the striker bridge drives the cap agingt the
screwed anvil and the flash passes through the fire holes; in turn, the guncotton dust, sunpowder
pellet and the powder in the magazing are ignited. Gun pressure = prevented from blowing back by
a shoulder behind the striker setting down on a soft copper washer.
Electric firing,—The action of the primer is similar to that of the Electric Primer. 1
Nao. 14 may be repaired and refilled. . =

Markings on Primers,
238, (i) Serial number of primer,
1] Mark numeral of primer.
[477] N, denoting Naval Service.
{fr] Initial or monogram of filling station or trade mark or initials of firm filling the primer,
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{v] Date of filling (month and vear).
* {vf] Lot number of primer,
{vit) Contractor's initials or recognised trade mark,
Note.—The wse of acceptance marks is discontinued, but the former symbol s may
be encountered.
2F 1 a repaired and refiited primer is used the existing marking s barred out and, after repair,
y the following markings are added :—
(#] R oor M oafter the mack numeral of primer,
(s} N, denoting Naval Serviee, if not already so marked,
(171) Contractor’s initials or recognised trade mark of repairing firm.
{e0) Month and sear of repair.
(o) Lot Namber,
() Contractor’s initials or recognised trade mark or monogram af station refilling,
{véf) Month and vear of refilling,
Toals and keys are dealt with in Schedule of Kews, (Page 131)

Markings on Adapters.
i) The following marks are stamped on the base of an adapter :—
(¢} Mark numeral of adapter.
(5} N, denoting Naval Service.
{ef) Mamufseturer’s initials,
{red Date of mamifaciure (month and year).
( Lot mumber,
Noge.—The we of acceptance marks is discontinued, but the former symbaol 4 may
be encountared,

A BIHES
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CHAPTER X
BLANK CARTRIDGES

GENERAL.

235. Blark Cartridges are issued to saluting ships for saluting guns | in special ciroomstances
they may be used for signalling purposes.

The main functicns of Blank Cartridges are to produce a bvud report and to ereate as much smoke
ae possible. They are used without a projectile,  Cordite {8 unsuitable for blank charges because
(1) it is smokeless, and (2 it will not give o sufficient report or birn completely withot a projectile
to tamp the charge.

Normally, the components for (LF, Blank Cartridges are supplied for making op on board, bt
in certain smill ships a preportion of the outfit 1= supplied made up,

Blank cartridiges supplicd to ships for guns ather than saluting guns are made up by the Armament
Depote.

23 B.L. Blank Cartridges consist of a gunpovwder charge packed in a silk cloth or 2 ¢eam serge
bag with a shalloon bottom; the mouth of the bag is choked with doobled sewing sille. The cartridae
i hooped by means of sitk or shalloon braids passed through fairleads sewn to the bag.

237, OLF. Blank Cartridges comsist of a gunpowder charge packed in a silk cloth, cream serge or
shalloon bag and contained in a QUF. cartridge case. Early marks of 0.F. Blank cartridges have a
felt jacket over the bag, but these are obsclete for future matufacture.

38, (LI, Blank Cartridges are made up on board under the superyvision of the Gunner in a place
above the waterline.

The procedure is —

(#) Examine the cartridge case, [t must be perfectly clean and dry and a comect {it in
the gun chanber, Coses may be uwsed a mumber of times provided they are clean,
unzplit @nd ft into the pun chamber.

(#7} Insert a primer (or 4 Tube Group for those 12-pdr., 12-pwt, cartridpes ow desipnad).
If a percussion o an eleetric and perenssion primer or tube group i5 used a Safety Clip
must be fitted.

(#1) Stand the caze on its base,
(iv) Insert the clarge (with choked end up), wad and other components as requirad.

(v} Place the metal guide ring or the ring inserting cup, as required, over the mouth of
the case.

(v} Insert the leitherboard cup in the guide ring or the dog inserting cup as required ;
press home with the wooden drift in the manner indicated by the instructiznal label.
Note.~1If Jifficulty is experienced with a 3-pdr. or 8-pdr. charge awing to tightness,

it should be bightly rolled. The chirge must be a tight fit in the case,

L5y, Cases are only to be filled as required, Cartridges made up and not required for immediate
tise shotild be returned to their boxes for restowage in the magazine (Article 262 N M. & E.R.), Safety
clips {if fitted} should first be replaced on the cases,

Before cartridge cases which have been filled on bhoard are retumed to o ¥aval Armament Depol,
(hey must e emptied and the primees removed, Charges should be replaced in their metal-lned cases,

Q.F, BLANK CARTRIDGES.
Cartridges, Q.F., Blank, 4.7-inch, 4-inch and 3-inch 20-cwt. Maie 7.

240 The Service QWU cartridge case is nsed.  The charge vonsists of LG, or G.12 powder en-
closed in & silk cloth or cream serge bag,

Cartridges with percusion or combined electrde and percussion primers have the botiom of the
bag closed with o shalloon dise. Those fitted with electric primers have the bottom closed with a
pocket which fits aver the primer magagine. The front end of the bag is closed by choking with sewing
silk.

The charge is loaded icto the bottom of the case and above it are placed & millboard wad, a split
paper ting and a leatherboard cop.  The cup is pressed into the split paper ring {with the drift supplied)
and on to the wad above the charge and prevents the latter moving forward,  The cup is forther
secured by shellacking,

The chatge is jgnited by an electric, percussion or combined electric and percussion primer as
reguired.

Cartridges, Q.F., Blank, d-inch, Marks V-V** XV, XVI and XVI*. Reduced Mark 11 Plae 7.

241, Ships earrying these guns are supplied with Blank Cartridges with a special reduced charge
for saluting purposes.

The cartridge case is the service case with a brass sleeve secnred to it by screws through the base,
A reduced charge of 1 1b. is loaded into the sleeve and secured by a leatherboard cop,
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Cartridges, Q.F.. Blank, 3.T-inch Howitzer. Flaic 7.
242, The Service cartridgs case is used, The charge consists of 15 oz, of L.G. or 5,12 powier in
i silk cloth or cream sege bag.” The bottom of the bag s closed by & shalloon disc.

[ he charge is prevented from moving forward by gligol Loaod lid, which is pressed into the
month of the ease ; it s also shellacked to the bottom of the case.

The charge is fgnited by & percussion pritmer.

Cartridge, Q.F., Blank, 12-pdr., 12-cwt. Plade 7.

243, The Service l'.iiT[fidE{" case is used. The |_;|H1rg.p consists of Ié ibs, of Blank L.G. or G.12
powder in a silk cloth cr cream serge bag. The bag is choloed similarly to the 4-inch Q.F, blank cart-
ridge. The battom of the bag is recessed to it over a calico and paper dome, round whose neck the
bag is choked with a drawstring. A shalloon igniter containing 8§ drms. of new blank Fi, or KF G2
1G.20 or G, 12%) powder is secured to the top of the dome which fits over the adapter or primer. A
felt wad i placed on top of the bag and the whole is refained in position by a leatherbaard cup. The
cup is Pi'-i_‘ﬁsL'\{I_ down hard on the felt wad and is secured by three dabs of shellac,

Carlridges, Q.F., Blank 6-pdr. and 3-pdr. FPlale 7.
244, A special Q.F. cartridge case is used and contains the charge of Lir. or 6,12 powder in a
shalloon bag,

Markings on Blank Cartridges and Charges.
245, B.L. blank certridges.

O ome side of the case are stencilled @
() Mark of cartridge,
(i) Contractor's initials or recognised trade mark.
{#ff) Wature of gun.
(iv) Weight of charge.
(#) Class of poweler,
amd on the other side:—
{uiy N, denodng Naval Service.
{vir} Tnitials of firm filling or menogram of Alling station,
(mitd) Date of Glling {year and muonth)
246, 0.5 blank cirtridges.
On one side of the bag are stencilled :—
(1} Mark of charge,
(#f} Comtractor's initials or recognised trade mark,
{fa1) Nature 5f man.
(1) Weight of chirge.
() Class of poweder,
anid on the other side —
(#i) N, dencting Naval Service,
(it} Initiads of Alling firm or monogram of lilling statian,
(vii) Date of filling (year and month}.

The word " BLANK * is stamped or stencilled across the base of cariridge cases supplied {or
sich nse.

Packing,

24y, B.L. Blank cartridges amm supplivd i M.L, cases,

(0LF. Blank cartridges.—Made np cartridges are supplied in (LF. ammunition or cartridge boxes.

0OLF, Blank cartridges ™ Lo be made up on board."—The gunpowder charges are supplied in bulk
in A rectangubar or ML. cases, Cartridge cases are supplied in LF, ammunition or cartridge hoxes.
Wisds, leatherboard cups and filling pieces ave supplied in wooden packing cases,

All eases eontaiming gunpowder charges and cases containing empty (LF. cariridge cases for
making up blank cartridges are painted ved.

245-240,




CHAPTER XI
PROJECTILES
sECTION I—GENERAL REMARKS

250, Progectiles in use in the Service fall into three main groups ;—
(] Fiercing shell,
{ri] High Explosive shell.
(iff) Miscellaneous shell, incleding practice shot

FACTORS INFLUENCING DESIGN
The design of all types of shell is influenced by the following factors
Travel down the hore,
Flight in the air.
Effect desired at end of flight and damage to the target,

Travel down the Bore,

251, A projectile reguire: & strome base to withstand chamber pressure, and the walls nust be
thick enough to withstand the acceleration forces and side slap.  The filling must not ' sef back"
on acceleration.  Projectiles for a given gun must be of approximately the same weight, so that they
leave the bore with the same muzzle velocity,

Flight in the Alr,
232 Omne of the principal forces which affect a projectile in flight is the resistance of the air. !
It ic necessary to reduce this registance to the projectile to a minimum in order to obtain —
i} The maximem range at any given elevation, |
{#i] The maximum striking encrgy at any given range.
(#1] The shortest time of fight at any given range.
{ia) The gréatest danger space at any range, |
Given the weight, diameter and muzzle velosity of a projectile, the principal factors affecting ais
resistance are the shape of the projectile and itz steadiness.
The resistance offered to a shell hy the air it affected by the shape of its head and of fts base
behind the driving band

253. The chief factor affecting liead resistance is the length of head and not the actual curvature.
Expetiments indicate thel an ogival shape is superior to & conbeal. Lengths of head up to S-calibre
radius have been found effective in reducing air reststance if satisfactory steadiness can be cbiained
with sich long shell,  Where perforating qualities are required shell must have a comparatively blunt
point, and this has led to the adoption of 4 ballistic cap [or certain Piercing Shell.

Steadiness depends on the physical constants of the shell and on the amount of spin imperted by
the rifling. A long shell, such as an HLE,, requires a higher rate of spin than a relatively shart shell,
such as an A P.C., and i liable to fafl for accuracy in a worn gun at an earlier stage than the shorter
shell, owing to loss of spin from the smoothing of its driving band,

NOMENCLATURE FOR DESCRIBING THE SHAPE OF HEAD.

254, The shape of the head is described as either of “n " erh o 7 wim " e

In the first case, the head is a true ogive, struck with a radius of “ n ™ calibres with the centre
in the plane containing the shoulder,

In the second case, the leagth from shoulder to tip is the same as the length of a true " n'' crh.,
but the head is struck with a sadius of ' m ™ ealibres with the centre in a plane below the shealder.

The modern shell (see Fig. 3) s designed so that the height CD {often referred to as the ' ballistic
length ) is the governing factor in the shape of the head, the radios of the corve AED being of secondary
importanee,

Thus, true 3 crh. would mean that ares of 3 calibres radivs are struck with their centres on
the line AB produced.

&6 corh. wonld mean that the length CIY was due to 3 calibres radius and the curve AFD was ol
G calibres radins.

dfoo corh. would mean that the length CD was due to 3 calibres radivs and the head was conical,
AGD being a straight line, is considered a corve of inhnite radins.

This system of nomenclaure was adopted to enable an exact definition of any shaped head to |
be given for design purposes,

T S =



35

was of use only when the head was a true vgive. If the main radins, however, happened to beé strock
from a point below the line of shoulder AB, it might be anything up to infinity for any height CIL

Thus, quating the main radius gave oo indicalion of the true shape of the head,

The system gives latitude in design to enable the contour of the shall and fuze to be made to
coincide, since, having the b, required, the length CD can be determined § also, the length and

breadth of the fuie being known, the curve AFD can be casily adjusted.

-
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FIG. +—5HAFPE OF HEAD.

CH: X1
255, Previously, shell were referred to by the calibre length of the main striking radivs. This

{All lines and points of rderence to the nght of a vertical through poing A to be considered as

having their complements symmetrically to the left of a vertical through peint B.)

CD) = Ballistic Length = L inches AH = nd
AB = Calibme of Shell = d inches AK = Znd
AH d
— AC ==
% i
CR = Ind — 7
AH = Radiis of Curve E =0 ¢ hy e
Al = e e [ i 4
AD = (Straight line) ,, G = njo crh,

Formnla to determeine ballistee Imeth,
256, Angles ADK and ACD are right angles and by similar triangles —

L _2d-Y,

L _ i,

s -

)5 e

Wit S5 m = (1)

Hemes: L "*E

By 4n — 1 = Ballistic Length in inches,
Thus for a B-inch calibre—
The length CI} for Zorh. = 7.94 inches.
e CD ,, 4ech. = 1162
B I';l:' " Eﬁhnh, e I"‘:}J i

Sarvice Nomenclabura,

257, Shell having heads of more than 2 cor.h, are identified by the letters A, B, C or D a’ter the

Mark of the shell [fara, 312),
For example :—
Mark IIT denotes a shell of 2 crh. and under,

o) LA o over 2 corh, and ap to 4 (incl)
- AB R X L I e
5 | PRl - i T paege -l e
mop TR e | P s | | S
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For shell with compound shape of hoad the procedure adopted for nomenolature is as follows —

New designs of projectiles, if dessgned to range the sime as an existing tvpe, are givon the same
lettor as that type. B, however, & new type is not designed to range with any existing Mark. a4
ballistie qualities are assessed with a view to piviog foan -eguivalent or Service o0 1

It will be seen, therefiore, that the nominal cor.h, sometimes differs materiglly from the actual
., and it is dangerous to use thi fermuala without ascertaining the troé conditions,

Namaging the Target, etc,

258 Piercing projectiles are intended to perforate the side or deck of & ship and after a certain
=|-'~|.|].' to hordt insi spmdling !I.IE_'III--II|'1 e Wavs amnd forwards into its vitals, In .'||||.|'i|'.i.|'|TI. the
detonation will produce blast which damage light bulkheads and hatches

In general, assuming uniform detonation, as the " capacity ' of ghell i8 increased so the size of
the fragments become smaller and their velocity higher, while the blast effect gets preater. To
proluce maximum dimnage the eapacity of the shell shonld be as grest as the plercing reqremsents
ot the strength and length of the shell will permit.

CH." X[, SECTION 2—H. E. FILLING
CHIEF REQUIREMENTS

258, The chiel reguirements for a satisfactory high explosive filling are :—

(¢) That the mxplosive can be filled into the shell in g sufficiently dense form and in such a
manner that cavitation does not take place and that the filling does not ™ set back
on acccleration of the shell .

A fairly high density of the filling is sssential because, firstly, the detonation is more violent, and
secondly, if the filling & not dense enoogh 4o prevent sefting back on acceleration, prematures may
pecnr with a sensitive filling such-as beddite.  With less sensitive fillings the air gap left between the
exploder system and the filling may decrease the ntensity of the detonating wave and cause loss of
powrer i the detomation.

|:|'r:- That the |l'\']||u]r rosvstem e suitable and will nmpl:"l'!._: t e r_'l::-Tr'.n;.T'in,:_l, wave [itiated
by the fuze sofhoently to detonate completely the main flling.

EXPLODERS,

23, An exploder system 38 employed to amplify the impolse given by the fuze. This impulse
may be Détonative, when provided by a fure or gaine filled with C.E., or Ignitory, when o flash-goving
fuee is used,

Exploders for Detonadive Impulses,

2k In all detonating systemys an impalse of safficient intensity must be imparted {0 the main
charge {0 ensure its complete detonation. A comparatively msensitive filling such as cast TR.T, may
be brought occasionaldy Lo complete detonation by the fuze alone, but some additional impulse s
usually required.

The simple exploder consists of o bag or pellet of high explosive which augments the mrpulse
given by the fuze or gaine. Exploders of this type are nsed when the main filling 1= one which is
nnlikely to ** set back " when the shell is fired

Ihe explader munst remain o conbact with the fore as the detonation wsave Inses poower r:||Lir||'.'
in air, Any air gaps in the system of fuze, exploder and main filling are detnmental to the efficiency
of the shell, To maintain contact between the fuze and the exploder the practics of compressing the
exploder was adopted.

Exploders for Igniferous Impulses.

261, Base fures are mainly of the detomating type; but some of the igniferous type remain for
s in small Trddite o powder Hilled shell, With the $eniferous type the exploder sysbem is jpnited and
burns with an mcreasing degree of violence until explosion of main filling oceurs. The time required
to bring about explosion is-such that the burst does not take place andil the target has been penetrated.
With fgniferons fuees in HUE, Glled shell the exploder = normally pieric powdar.

METHODS OF FILLING,
232, The main filling explosives. for Piocing and High Explogive shell e =

{f] T.N.T. vither " Poured,” * Block ™ or mixed with Beeswax,
(i} Shellite,

|.|..'.l.l |..'|"'.|'\.Ji.|.-'.
el HLIRRDBAY K, RDUKT.N.T.
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T.N.T.—Potired,

2623, Maolten T.MUT. Grade 1 &5 poured into shell through the faze holes (base or nose, o= applic-
ahle} in three operations, On solidificition the space between the top of the filling and the under
side of the Base Adapter or fuze socket is filled in with beeswax composition [Kit compositien) against
which the top of the paper tube is pressed to form an effective seal. The shell s then fitted with an
Exploder and fugs,

A pauge 15 used with base fuzed-shell to determine the number of glazed board dises tobe insertod
uneler the exploder ; these easure thal, when the fuze is screwed home, there is safficient Cotnpression on
the Exploder to transmit its impulse satisfactorily to the Exploder and to the Alling.

With base fuged and tase and nose fuzed shell, a copper gas check plate and a gas check cover
ate and screwed nng are then fitted.

T.M.T. Bleck Filling.

263, This method of filling &= used with certain base fuzed shell.  The blocks are made by poiring
molten TN T. into hard grey paper containers. Two or more blocks are prepared {or each shell
according to its sige and they are constrocted to suit-the cavity of the shell, After flling, the Buase
Adapter 15 then serewed home. TNT, adjusting discs are nsed to bring the exploder casity to the
required depth, and the shell iz then ftted with its' Exploder and fmze and closed in the same manner
a5 with a * Poured " TN.T.

T.N.T. Becswax.

364, A mixture of T.NT, and Beeswax is fed indo the shell by o special sceew (lling process and
the exploder cavity is then cut out, Crher arrangements are similar to those for T.NT. block and
ponared fillings,

Shellite and Lyddite,
255, The method of fling is similar Lo that for " Poured " T.N.T,

RDX/BWX.
266, The filling is pressed in place hot, formers being used to shape the cavities for the fuze and
the Tracer and Igniter or Igniter.

R.D.X/T.N.T.
286a. This filling is pressed into the shell in & manner similar to THN.T. " poured.” It is sealed
Iy a layer of pure TUNVT, to prevent interaction between the BDUX. and the fuzing arrangements,

CH, XI, SECTION 3—5PECIAL FEATURES
DRIVING BANDS. Fig 4
267. A Driving Band i5a band or ring of seft melal sttuched to a projectile near fis base,
Its functions are :—

[#) To rotate the projectile,

(41} To centre the projectile in the bore,

(#i7) To prevent propeflant gas escaping past the projectile.

Aq the pr-‘:}r.f.:i.tr.- travels down the bore the dr';vm;.; 1H1g|'-1 of the uwls exert progsice i anid
eograve the driving band and the projectile is rotated,

258, To give the maximum steadiness the band should be fitted as pear to the biso of the
projectile as possible,

In practice this is limted by :—

(1] The tepdency for o band placed too near the basa to cause addy waves which affect
hallistics.

(21} The tendency for a pressed-on band to tear off the metal behind it owing to the foroe
of engravimg; swificient metal muost be left in rear of the band to give the nacessary
shear strengtlh.

(i) The necessity for the band being i front of the stream-lining.

() The necessity with Fixed Ammunition for the driving band to be far epongh forward
to allow the projectile to be firmly secured to the cariridge case, T

Drriving benuls are nsnally of copper or copper alloys. Of these alloys enpro-nickel i5 used where
a metal slightly towgher than copper is required. Bands are made of ductile materdal sc that the
material may be cotrectly displaced when the band is engraved.  The matesial must be sofficiently
strong to stand stress under the highest pressure in the pon and muost offer, from oond o roond, @
uniform resistance o engraving &0 that the ballistics of the gun are not affected. In addition, the
design must provide for the displaced metal, otherwize this will be liable to project or fan irregulardy
from the band and cause viriable resistance in flight and consequent inaccuracy,
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The driving band is fircly attached to the projectile, being forced by a press into a groove round
the shell. There are a number of waved ribs around the groove to prevent the band slipping roond e
shell ; chisel euts are made across these tibs 1o allow the air in the channels between the ribs to
escape when the driving bend is being pressed om,
S, Diriving Bands fall broadly into two categories—the ' Gas-Chock ™ and the ™ Hump " —
() The gas-check band includes an undeeent lip or seeond ope noal the rear of The Lerd,
which s of a larger diameter than the remainder of the band. When the band travels
forward and i compressed by the shot seating the lp is forced hard down on the metol
i reat of it and prevents the cscape of gas,

(17) Hump bands are similar in shape but have no gas-check grave,

DOUBLE DRIVING BANDE

270, Higher velocities and pressures in modern guns have necessitated longer bands.  These are
made in two portions and are termed Dooble Doving bands. The bands are mtended Lo overcome
the mechanical difficulties of pressing a very wide single band on a shell, Double Driving bends have

been introdueed for shell for B, Bguns B-inch, Mark XXITT and 8-inch.

When Separate Ammusition is loaded the highest part of the driviog band takes against the
coned shot seating of the gun, in some instances for o distance of j-inch, and so brings the ijl_‘l.'{:ilr_'
to rest. No part of the doving band comes into contact with the rifling until the gun is fired.

With Fixed Ammunition, the driving band is a fraction of an inch clear of the shot seating of &
nEw Em.

PENETRATIVE CAPS.

271, Steel Penetrative Caps are fitted to Armour Piercing and Common Pointed shell.

The cap is fitted over the nose of the projectile and is seenred frmly to its head. Its function is
to assist the breale-ap of the hard face of the plate and ensure that the head of the shell 1s not shattered.

Shell fitted with penetrative caps are referred to as ™ capped " and the letter € is added to
their nomenclatare, e.g., APC, CP.C

Cape for A PC. ghell are of haed steel and are intended Lo pulverize the hard face of the plate.

Caps for C.P.C. shell are of very soft steel and they support the point of the shell on impact.

BALLISTIC CAPS. Plafz &

272, Ballistic Caps are hollow thin steel domes, cither ogival or conical, fitted o —
(i) Piercing shell toincrease their e and so decrease the wir resistance,
(i) Practice projectiles htted with the * K ** device,
[#3) Practice projectiles fitted with the " A K. device.

Ballistic caps are screwed and notched {0 the heads of the shell or their penetrative caps, and may
be truncated or perforated lor use with the “ K " or " AK," device,

Their light weight enables a long head to be used without adversely affecting the balasce of the
projectile and so the disadvantage of lengthening the actual head of the projectile to give a large
c.r.h. 15 minimised.

Projectiles fitted with sallistic caps must be handied with special cire to avoid distortion or
lowsening of the relatively weak cap.

“K"™ AND " AK." DEVICES
273, The " K " or " AK." deviees are fitted to certain types of prercing shell and practice pro-

jectiles so that the firing ship may identify the fall of its ovwn shot by the colour of the splashes. The
outfit for a ship are all of the same colour,

“K" Device. e 8.
274. This device consiss of a ballistic ¢ap which has ;—
(1) A soitable waight of coloured dyestuff, The colours supplied are red, yellow, green
and white. While is an empty head without a filling.
(i) A" K" adapter and a container with a C.E. pellet.
fig) A percussion DAL fuze No, 241 or No, 248,
The fuze functions on impact with the water, the deviee is exploded and the dyestuff colours the
witar,
275. The “ K * device 15 fitted to —

{#} 14-inch, 15inch and 18-inch A, P.C: shell,
(i1} Beinch 3.A.1C. shell
(i) Geinch C.P.B.C. Heavy shell,
(v} 14-inch, 15-inch and 16-inch Practice projectiles,




41
CH. XI—SECTION 3.
“ AR Device. Flafe 8.

276, The ballistic cap of this deviee iz in twe parts, the forward part béing a removable cap,
Coloured ll.:l..'l"EIlIrf iz inserted in the ballistic =, Ihie removiabie cipr has ports or aperturs and s
covered with a brass cap,  The fixed part of the ballistic cap hes poris which are fitted with briss plogs.
On the fall of shot in the water action s initinted by the water eetering the font ports and forcing
the dyestuff through the remr ports, The effect is similar to that of the * K ' deviee,

277, The " A K. device i fittod to:—

{#) 4.5-inch to 5.25-inch S.ALP. with ballistic caps.
[#1) #-inch and belww Practice projectiles.

Filling Dyestuff or Changing Colour on Board.

28 "R and T AR shell and Practice projectiles will nommally be issued to ships in a
condition for firing, bt in case it i necessary to fll dyestoff or change coloor on beard, (he Dllowing
is the prooedure -

(1] K" dewice,

(i) Slack back fixing screw serurng adapter or plug repeesenting adapter.

(b Unscrew adapter or plug representing adapter.

(¢} Extract bags of dyestuff,

(@) Insert the requisite bapgs of dyestoff, tied together in line, taking care that suficient
spuce is left in the cap eavity for the lower part of the adapter when inserted.
Feplace adapter, using Mark' VI Inting to make an airtight joint hetween adapier
and adapter seating on the end of the ballistic cap.

(f1 Tighten fixing screw and cover hale with Mark VI luting,
(F)p M ALK devioe

(i) Unzcrew the front portion of the ballistic cap,

(b Extract the bags of dyestuf,

1

() Insert new bags as required,
(@) Replace the front portion of the ballistic cop, asing Mark VI luting on the threads,

The following notes are [ the guidance of officers in charge of the work of mserting or changing
the dye, )

(@} Enguiries indicate that the dyes used in this country are mon-toxic. Taey are,
however, in the form of a very fine dost and the inhaling of any dust for long
periods. 15 Turions.

(0] The bags are treated to render them impervious to the dye, nevertheless, some
estape must be expected, The position selected for the work should, thercfore, be
atch that the draught moves from the operator to the shell and not vice versa,

{g) Any rating who wishes to wear a face mask should apply for one to the Sick Bay.

The wearing of such a magk is not generally necessary,
{if) The dye wll stain the skin and the stain cannot be removed in & single washing,
but will come out gradually i the course of two or three days,
MNote —A small quantity of & patent stain remover is issned by armament depots
when issuirg g new colour. Instroctions are on the tin, it can be uzed for temoving
stains on the skin on termination of the work,

{e) Woaollen clothing will be permanently stained, bot the stains on cotton clothing
can be washed ouot,

(f) The men should wear overalls tied at the wrists.

(g Any rating suffering from or prong to an affection of the skin should not be ein-
ployed inzerting or changing the dye. Any rating who develops skin imitation
white a0 emploved should be immediately withdrawn from the work,

BASE ADAPTERS

&5, The rear end of the tavity of base fured shell is elosed with & plae Known as a bass udaptor.
The adapter is screwed into the shell and the base fuze is serewed into the adapter.  The base adaption
is serewed into the shell anticlockwise to [\l-w'ml its heing unserewed by the rotation of the shell
The thres ads are coated with B, cement |-. xeept in Wl |-\. filled ~,|._|]|| to render them ”d_-.‘lj rhit amid
watertight © in most shell & eopper wisher i Hited wnder the flangs of the adapter for the simn
purpose. In block Alled shell the base adapter threads are coated with Tuting to facilitate unsrewing
the base adapter if it is necesary fo remove the filling [ Poured * filled shell ean enly be emptied
by boiling out]

The orginal object of the base adapter was to assist manufacture of shell and faciliage the
insertion of the container and the Alling, In certain comnditions it was found that on plate perforation
by Piercing shell there was distortion of the shell bese, base adapter, fuss and exploder system. For

cxample, when a Piercing shell perforiates armonr plate obliquely the shell tends to straighten out,
and in doing so s rear part swings roond, strikes the lip of the fiole in the plate and the shell base,

base adapter and fuze may be broken off, even in léss severe conditions the foze may be damaged.
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To provide for these pessibilities the ofd solid plug tvpe of base adapter has been superseded by
the Helieved Base Adapter in Plercing Shell S-inch to 15-inch,

280, In the Madficld Relieved Base Adapter (Plefe 8) the threads of the adapter are some
distance i advance of the sctual shell Base, The fnner ving is fitted belilnd the adapter -0 support
thier walls against the pressure of engraving the driving band. When a shell with this tvpe of adapter
perforates a plate the walls in rear of the adapter threads may be foreed in, drawn to the rear or even
wreniched off without affecting the action of the foze,

There is another type of relitved base, similar in principle e the Hadfield design, whose walls
are supported against the engraving pressure by a plate across the base instead of by the nner ring,

Either design may be encountered in S-inch 5.4, P40, shell

CH. X1, SECTION 4—PIERCING SHELL
GENERAL REMARKS.

231 Piercing shell are designed to perforate thick armour nt battle ranges and, after perfaration
anid a certain delay, to bt effectivily, sending ragmentz sideways and forwards into the vitals of
the target. The shell have thick heads and walls and so produoe large fragments and a goed forwarnd
effect.  Their capacity is small

Piercing shell are base fuzed. They are ftted with a detonative exploder system |- an igniferons
exploder system may he fitted in some shell of early types,

A copper gas check plite fits over the fuze and i= held in postion by a steel cover plate, or a
No. 8 or No. 8 tracer socured by a screwed ring, Later Marks of large base fuzed shell are stteéd with
@ guide ring to ensure that the cover plate or tracer does not turn when Gightening up the screveed ring.

Where an Optional Delay Fuze is nsed its * setting "' device is eontained in the base cover plate
of thie shell or in the Mo, 8 fracer (if ftted), The types of setting devies and their method of operating
are set out in para, 382,

Armour-Piercing Capped [AP.C.} Shell, Flaie 8

2 A P.C. shell areof forged steel hardened (treated) to withstand the shock of impact and the
various stresses imposed when perforating armour, especially at oblique angles, Shell are designed
to perforate thick armour and, after a certain delay, to burst effectively ; every congideration is
gubardinate to fhis end. Hath a Penctrative Cap and a Ballistic Cap are fitted, The Penctrative Cap
i sweated to the head of the shell and is additionally secored by fts skirt, being pressed into notches
formedl on the ogival portion, Capacity i3 small 20 as to provide strength for ponetration,

The cavity for the mam filling is lined with an-aluminiom container, - A cavity is left 0 the. rear
eni of the filling into which one or more adjusting dises and the Exploder are fitted ; the Exploder
is under slight compression when the fuze 18 serewed in.

I3, ALP.C, shell are sapplied for T4=inch, 15-inch and 16-inch guns,

They are fillad with Saellite except the earlier marks of 16-inch which are filled T.NT. blocks.
The ipacity i= alout 2} per cent,

The Exploder filling for a Shellite main filling is Picric acid ; for & T.N.T, main filling it is T.N.T.
ar C.E,

Large base percossion fuzes Nos, 158, 1584 or 158, are used. The foge is screwed into the Base
Adapter and preséed elost against the Explodér pellst to ensure thal the impulse is tratsmitted to
the main Alling,

Semi-Armour-Piercing Capped [S.AP.C.) Shell, Plate 8

284. 5 A P.C. shell are for vse against lightly armoured ships.  They are sinilar in design to
ARG ghell, but their armoir plercing propertics are relatively inferior beeanse of their grester capacity.

S A P,C, sholl are sopplied for S-inch guns,

The filling is either Shellite with a Pieric acid exploder or TR.T/B.W. X, with a TN.T, or C.E,
exploder, In earlier marks the filling i= T.N.T, " blocks * with a TN.T. exploder.  The capacity s
about § per cent. .

Large base percossion juzes, Nos: 345 or 346, are vaed.  1f vsad with Tracer, a No. 8 Tracer is fitted,

Semi-Armour-Piercing (8.A.P.) Shell.  Plate 8.

285, S.AP. shell am ather urlcuppm{ (monobloc) ar fitted with a ballistic cap,

SAF. shell are supplied with Separate or Fized ammunition for 12-pdr, 12-cwt.; 4-inch;
4.5inch ; 4.F-nch ; 5.25-inch puns. -

The filling ie T.N.T. * poured * with a C.E. cxploder ; older types of filled Lyddite shell are
still in the Service. The cepacity is about 4 per cent,

T.M.T. filled shell are fitted with medium base fuzes Nos: 500 or 500, Lyddite filled shefl are®
fitted with fuzes Nos. 12F Special or 500, [f used with Tracer, 2 No. 9 Tracer is fitted.
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Common Pointed Capped (C.P.C.) Shell

286, Certain C.F.C. shell are used against unarmoured ships and light targets. The cap is of soft
mild steel, and although this contributes to the perforating properties, the shell can only be relied
upon to perforate thin armour and remain intact. Designed eriginally for powder filling, somz shell
have been converted to take TN.T, " poured,” The methed of filling and exploder system are similar
to thoze of AP.C. shell

C.P.C. shell are supplicd for G-inch and 15-inch guns. The capacity s about 7 per cent.

Large base percussion fuses, Nos. 158, 159, 345, 346 or 480, are psed according to calibre. This
type of ghell ja absolescent, !

Common Pointed Ballistic Capped (C.P.B.C.) Shell. Flafe 8

257, C.P.B.C. shell are at prezent supplied for G-ineh and l4-inch guns ; they ae semi-armonr
piercing shell fitted with ballistic caps.

The filling is TN.T. or T.N.T.B.W.X., dependent on the degree of insonsitiveness equired when
attacking armour ; some older typea are Shellite filled. The method of filling and the exploder system
are-similar to those of A P.C. giell. The capacity i& from 4 to & per cent.

Large hase percnssion fuzes, Mo, 479 or 480, are nsed, If used with Tracer a No. 8 Tracer is fitted.

Common Pointed [C.FP,) Shell,

288, C.F, shell'are of cast or forged stecl, unhardened, They were designed for 2-pdr. to G-inch
puns and are powder fillsd, CP shell are obsolescent.

The fuzes used are Hotchkiss, Nos 12 or 15, according to calibre.:

CH. XI, SECTION 5#—HIGH EXPLOSIVE (H. E.) SHELL. Plare 10.
GENERAL REMARKS.

288, HE. shell have a much higher capacity than Piercing Shell and are designed to canse
damage by the force of their borst or by fragmentation,  The maximum efficiency of 4 High Exalosive
shell is obtamed only by its complete detonation,  The degree of detonation or of explosion may be
jndgad by the appearance of the burst and the colour of smoke produced.  (Para, 74.)

High Explosive shell are of forged steel with walls and base in one piece.  The material and the
thickness of the walls have an important bearing on the efficiency of the shell, To obtain magimuom
capacity consistent with adequate strength the walls are tapered, becoming thicker towands the
base. A shollow recess is bored out of the base and a steel Base Plate is screwed or caulked in o
srvared ngainst the posibility of undetected faws through which gases from the charge might escape
on firing ‘and ignite the main filling;  The base plate is forged =0 that the grain goes across the plate
and not thivugh it ) ite dinmeter is approximately three-quarters of the calibre of the shell. High
Explosive shell designed o take an internal No, 2 Tracer have a thicker base and a slightly rduced
capacity

The interior of the shell = copal varnished, to give a smooth sarface and prevent corTosinn of
the steel by the filling,

The appeoved main filling for HE. Shell of afl calibres 2 BDXJTN.T. Formerly the main
llings were T.N.T. or Lvddite,. RIGXJBW.XL is approved for (.F, 2-pdr, and 40 mm. (Bofors)
H.E. Shell.  (Plafe 11.)

The Exploder system may be either Detonative or Igniferous, secording to the filling and the
fuze emploved.

The fuze and exploder container ave screwed inte the nose of the shell. Some shell may be Otted
with & nose biash. Exploder containers are nsed with shell 8-inch and above.

290, The majority of O.F. High Angle shell are supplied plugged and fuzes are fitted on board.
Shell taking Fuze No, 211 ame supplied fueed,

In High Angle HLE. shell a smoke hox may be fieted below the exploder so that the burst may
be more easily observed (pare, 89, As a result of toals it iz considered that the presence of a smoke
box is unnecessary n medium calibred HE, shell, and they are being omitted from fature sapplies
In order to obiain some ineresse in lethal effect.,

All HUE. shell are nese fused with the exception of certain Marks of 153-inch which are base and
nese fuzed (BMN.F), The sslected fuze depends on the calibre of the shell and the ssrvice for which
it is required ; gaines are also fitted where pecessary. & I

In the event of F5-inch BN F. shell being used against targets which the common pointed shell

swere designed to attack, a special steel nose plug is supplied to replace Fuze 360, BN F, stell are
fitted with a copper gas check plate which is held in place by a base cover plate and screwed ring. 4

=

i i
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CH. XI, SECTTON 6—0THER PROJECTILES
Star Shell. Plage 12
291, The function of & Star Shell is to illiminate a particolar area or 2 definite target,

The forged steel shall is of the Base Ejection type and containg a parachute with an iluninating
star attached, The shell walls are made to have the minimum strength consistent with their ahility to
withstand the pressure set up on discharge ; this is to allow the maximem accommodation for the
parachute and star. For Star Shell charpes see (fara. 171),

&2, Star shell of the base ejection type are snpplied for all guns 12-pdr. 12-cwt. to 5.25-inch.
Fuze No. 198 is used with shell 4-inch and below, Fuzes Nos. 206, 207 and 215 are used with
shell 4.5-inch and above with certain exceptions. Fuoture policy is to use No. 215 ooly, howewver,

Aetion,

203, The functioniig af the fuze ignites the powder burster, The resulting explosion ignifes the
priming composition of the star, fractures the shearing pins and ejects the burning star and parachute
from the base of the shel, The parachute opens out, rights itself, and allows the burning star to
fall gently, opén end downwards,

294. The uge of Star Shell is lmited to certain minimum ranges ;. below these ranges the strain
imposed on the parachuote by the high remaining velocity may cause fracture of its shrouds.

There are twa types of parachute, the original type and a much stronger type vecently intro-
duced. Shell fitted with the original type are marked with 4 red star on a white dise, Shell containing
the stromper type are marked with a green star on a white disc.

The fellowing table shows, for cach calibre and for each of the types of parachute, the: minimum
runge for correct functionmng with the present starshell charges. If fuzes are set to burst at shorter
ranges, parachute failures are likely to ocour. .

The: heights at which the chell should be set to burst are shown in the last column, Trese heights
are selected to give the bes: illnmination of the target consistent with the minimum dazzling of director
crews, and aré intended (o canse the star to cease to burn when it bas fallen to about M8 feel from
the water. They differ in detail from the standard ** 2,000 feet height of burst ** for which most ships
have calenlated the ranges to set on the range dials of the starshell guns and some revision of the
" ranges to et will be oecessary,

MIMIMUM DISTANCES
OLD TYPE MEW TYTE HEIGHT AT
EQUINMENT PARACHUTE PARACHLIITE WHITH BURST
[RED STAR) |GREEN STAN] |SHOLLD OCCUR
Yards Yards Feot =
0.F., 5.25-in,, Mark T = e 4 e 6,200 26800 2200
OF,, 4.9-in., Mark X1 ; 7 4,200 1,100 22004
B.L., 4.%-in,, Marks I*® and 11 o
O.F. 47-in, Marks IX and X1} 1800 1000 2,200
Q.F., 4.7-n., Mark VIII ... G 1,500 1,00%) 0]
Q.F., 4.5in., Marks I, ITT and IV ... 3,200 1 00 1,700
F., 4-in., Mark XIX & . 1,060 1,000 | 700
FL, d-ing, Mark XVI - 1,700 1,00 1,700
F,, 4-in,, Marks IV, ¥V aad XII .., = 1,00 - | 700
LE., d-in., 20-cwt, 1000 - 1,200
OF, 12-pdr. .., 8 1,000 | - 1200
|
Hi5. The approximate times of burning are :—
3-nch A-cwt, ; A, H, s About X seconds.
4-inch i About 25 seconds,
4.5-inch o 5 .. About 25 secomds,
dTanch . A ! i About 25 seconds,
5.25-inch v About 0 seconds,

Care must be taken to prevent distortion to the shell hase and the shell must not be allowead $o
fall on its base. The acces: of water to the base should alto be avoided.
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Star Shell, 2-pdr,

296, Thisis a nose ejection Star Shell. It has an HE. Shell body flled with a Star istead of
high explosive. A dummy. luze is retained by weakened stods, A No. 1 or Mo, 3 Tgniter is fitted
and @ burster pellet is supsrimposed,

Acthion.,

207, The lgniter actuatss the burster pellet. The resulting explosion ignites and ojects the Star
through the nose of the shell. There is no patachiote.  With No. | Igniter the star is ejected at
3,000 yards. With a Ko, 8 Igniter the range is 3000 yards. The time of burning of the star s
ahout 4 seconds,

Smoke Shell, B.E., with a Time Fuze. Plate 12,

298, The function of thess ghell s to create an offensive or defensive smoke screen. The ghell
15 of the base ejection type. The baze is closed by a bass plug which 9 either sorewed in or seconed
|"'_‘.' !-]I'!.‘dl'.iﬂg PJ'IT-\. These stell are now obgolescent.

The =hell are in supply for 03,5, guns 4-inch, 4.5-inch, 4.7-inch and 5.25-inch,

Time fuze No, 198 {5 used.

Agtion,

289, The functioning of the fuge jgnites the ¢jection charge, The resulting explosion ignites the
containers, blows off the baswe };]ug and ejects the containers from the shell. The containers [all to
the ground and emit smoke for aboat two orinotes

A fure length setting should be used which will ensure that afll shell burst and #ject their con-
tainers in the air. The mosl suitalle height of ejection 5 2° 3 above the line of sight, Cwntainers
ejected from a shell at this height follow the trajectory of the shell body in their fight. With a
Lrajectory that gives a I-m-r-r.‘:.nglu of descent the contamers tend to bounce, If a B.E. Smake shell
bursts and ejects on graze there is a possibility of the confainers being buried and not emitting smoke.

Smoke Shell with a DA, Fuze

2%, Shell to indicate the position of burst i bombardment are being designed.  They will
give a large and clearly visitle burst of low Ei!r:ilF.t\'_'nCl.' and will be fired with a full charge, Ranging
amiedl ACEHPREY will bee the same as the H.E. Shell with which they are to he fred.

Shrapnel Shell, Plade 12,

did). This shell has a fonged steel body, lead antimony bullets embedded in vesin, n eonteal fobe
and a powder burster.

Time fuzes Nos, 93, 80, 400, 401 or 402 are nsed.

The shell walls are made to the mipimam strength consistent with theic ability to withstand the
pressure set up on discharge so as to allow the maximum accommodation for the llets which are
kept in place by resin g the resin also provides more smoke for observation porposes. A powder
burster in a tin cop fts o @ recess in the base of the shell and is conpected by a centrul tube o
thi fuze socket. The cup is iatended to eonfine the powder which might explode on shock of discharge
if it were loose and also be liable to get nipped betweon the dise and the shoulder,

Above the Cup staol dise rests on an anmular shonlder formed in the nterior of the shell o
protect the cop from damage when the bullets set back on the shock of discharge, The cencrul tube
sorews inte the disc and one end fits into the mowth of the cup,

Action,

301 The explosion of the bursting charge blows off the head of the shell {which is only lightly
attached to the body) and gects the bullets. The velocity of these is chiefly doe to the rmaining
velocity of tho shell, The explosion sweeps Uhe bullets, the head of the shell and the fuze clear of
the body, and the bullets are spread out forwards in the form of a-cone,

Target Smoke Shell,

302, This shell i= made of steel and has o Alling of phosphorns. Tt is fitted with a container having
an exploder, a time fuze and gaine or a No, 211 foze. On bursting, a white smoke cload is formed
inn the sky and provides o target for anti-alrcealt practice or assists in finding the direction and velocity
of the wind, The shell are hlled through a tapered hole in the shell wall which is elesed by driving
ina tapered steel plog. The exploder conzists of a T.N.T. pellet in a steel container ftted under a
nose fuze and gaine,

Target Smoke Shell are in supply for Q.F, guns, 3dnch 20eewl,, 4-inch, 4.5-inch, 4 7-inch and
5.25-inch.

The fuzes Nos. 198, 206, 207 and 401 are used with a No. 8, 8 or 10 gaine, except 3-inch Heewt,
guns nsing the 124 1ba, shell which fit a fuze No, 185 with a No, 2 gaine, The No, 211 fue is also
used,

Chemical Shell,
S0, BL, and 00.F, Chemicnl Shell are deseribed in the Addendim to this Handbank,

—— e e ——
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Practice Projectiles,

S, Practice Projectiles are made of iron or steel and may be solid or hollow, Service pmjectiles
whith have been condemned may be converted and used.as Practice ; they are emptied and bronght
up to weight by filling with inert matter of the same density as the orgmal filling and plogged, Some
Practice projectiles are suppli=d at "' loading teachers *' and should not be used for any other purpose.

High Angle Peactive Projectilez are supplied for guns S-neh and below, They may be convertad
HLE. shell, but shell mannfactured gz a separate store without a base plate and me]c\ung 2 miodified
design of cavity are preferable. The filling consists of powder and smoke pellets. The rear of the
cavity may he filled with a wooden block. Projectiles use the same time Fuges as the corresponding
H.E, Service shiell. A number of the fuze hole threads are cut away so that when the shell flling is
fgnited the fuze may blow out easily, thus enabling the main shell body to continue forward urhraken
The puft of smoke indicates the position of barst.

Target Ship Practice Projectile.

J05. Target Ship Practics Projectiles are designod to break np immediately an impact and to
eauge the minimum amount of damage. They are of steel and are hollow, For conveniense in manu-
facture the nose may be closed with a comcal shaped plug. The walls arm weakened conststent with
their ahility to withstand the pressure set up on discharge and to assist breaking op on impact,
Projectiles are not to be fired if any attempt has been made to eject them from a gun or if they
appeat to have been damaged by rongh nsage. The projectiles may be supplied for B.L, Sinch gons
for firing practice at Target Ships,

Proof Projectiles or Shot.

a8, Proof Projectilés or Shot are made of stee] and have the same weight a8 the comesaonding
service shell. They are usually solid, buot they may be hollowed oot and their length increased to
achieve steadiness, They are fat nosed and cylindrcal 2o as not to penetrate too far into Te bt
Prool Projectiles or Shot are nsed at pun triale and at the butts for testing puns and for the deter-
mination of charpe weights,

Paper Shot.

iGa. These are wsed 1o test the mountmg: of puns, which cannot, awing to their position, fire
service projectiles. The shell and charge are designed to cause the same gmonnt of recoil as ¢ service
projectile and to break up on ejection

Drill Shell.
307, Dirill Shell are supplivd for loading practice and as a rle represent HE, shell, They are
aometimes fitted with @ nose bush having a Z-inch foze hole and are ssed plogged.

B L. Sinch Drill Shell are made of wood with a brass nose, base fittings and 3 stréngthoning
bolt through the centre, and are much lighter than the Service shell.

B.L. G-inch Dnll Shell are made of wood and filled with lead ; they have o brass nose, base
fittings and a strengthening bolt through the centre, They are approximately the same weight as the
Service shell. The OUF. 4.9-nch Separate Ammunition Dirill shell are designed on similar Tines,

A type of Dinll Shell has been introduced for some new L'an;ertl.l:.- which iz made of cast irom ¥
it is of the same weight as itz corresponding Service shell and has the contour of on HE: shell with' a
Time fuze. The nose iz shaped to clear the aperation of the teeth of a fuzge-setting machine ; the shell
is supplied for loading and free-setting drll

The 3.7-inch Howitzer dnll =hell 15 a stoel canvas covered drill shell

Drill shell for pusher hoists are supplied for B.L. gons G-inch and 8nch.  They are made of
iron or are Practice projectiles specially supplied for the purpose ; they are approximately the weight
of the Service shell. Drill shell for pusher hoists are also supplied for (WF. guns d-inch and 4.7-inch.

B08, Drill cartridges for 0.5, Fixed ammunition are supplied for loading drill.  They are approxi-
mately the same weight and kave the same outside dimensions as the Service shell.  They are made
of wood, have brass ends, and may also bave briss bands ; a strengthening bolt passes through the
centre, The noge end of 3-nch and above has a 2-inch fuze hole to take a time [uze for practice
seiting,

Dirill eartridges for (.5, Fixed ammuongtion for special nse in pusher horsts consist of an empty
QO.F, cartridge case with o sted] shell. A stre ngthening bolt passes through the centre of the mse, ons
eid screws intor the base of the projectile and the other into the base of the case.

Dummy Shell,

308, Dummy shell are sapplied for B.L. guns 15-inch and 16-inch for loading practice, Thoy
ure made of wood, have a lead or cast ivom core and are covered with raw hide, They weigh 340 Hhs,
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o
CH, XI SECTION 7—MARKINGS ON PROJECTILES. Plales 13 and 14.
10, Projectiles are Marked, 1.0, Stamped, Colowred and Stencilled, as a means of identification.
Projectiles 2-pdr, and abowve areat present marked in the following manner ;-
{1} The Manufacturer of the empty shell places on it certain STAMPINGS, and in some
cases paints the shell the appropriate body colowr.
{i#) The filling comtractor is nsually responsible for —
[#) Painting the shell with the approprate oolowr, except where this has already
seen done,

(8 Painting the eolonred bands, and
[¢) The stencilling.
e colouring and stencilling are kept up to date by the Armamant Dopots ag the projectiles
pass through their hands from time to time,

311, Markings may be divided into —

1) Stampings.
(2} Colowring and Stencilling.

STAMPINGS
FZ. These refer lo the empty shell.  The type of shell ar filling is sometimes shewn by stamping
s that in the event of the painting becoming obliterated the shell can be identified.
The positions of the stampings are ;(—
(1) Projctiles used for Fixed Ammunition on the body abave the driving band.
(i) Trther projectiles, on the base
The following stampings will be found (—
(¢} Calibee and mark nameral of shell, ':”"""'r'. if ;jppl:[i_':j.]_l]t'_]
(if} Manafactiiver’s imitials and lot number,
(s71) Dhate of completion of manufacture.
(ro) H. or L. denotes heavy or light shell, where applicahle,
(] G5, B.A, or F.5. denotes cast steel, bar steel or forged steel (for shell}.
.:|'|'| .1, denotes cast iron [f:lr Practier '|rr||'i|,-i_'ri|1--.:|_
(e P denotes Practice,
A PL—Armour-Piercing capped.
oA PG —Bemi-armotr-Pisrming capped.
C PB.C—Common pointed ballistic capped,
C.P.C—Common pointed capped,
5.A P —Semi-armour-piercing,
5.M K. —Target smoke shell.
SME. B.E.—Smoke shell with hase ejection.
CHEM.—Chemical shell.
CHEM, BLE.—Chemical shell with base ejection,
(wier) After mark of shell .—
A denotes over 2 oooh and up to 4 (inch)
e e ad o |
) RO . 1 R T R T 1 e .I

{dx) ) after the mark of shell denotes shell specially made to stand the pressure of the
G=inch, Mark XII gun, Shell for later high pressure guns, G-inch, Marke XXIT and
XXII do not have this letter,

(v} N.T.or T, denotes shell is fitted for tracer.

COLOURING AND STENCILLING.

313 Projectiles in supply are painted and stencilled as applicable to either of the methods
illmstrated in Plafe 14 where, for convenience, they are referred to as-the *0ld " method and the
" Present "' method,

Fotare policy is for a universal system of Markings for the Services.  This standardized method
i= being determuned by the Inter-Servies Ammuanition and Ammanition Package Marking Commitiee,
and will be published in due course in a special pamphlet, &8, 1202,

e e e
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The Bodies.
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31, The Bodies of projectiles are painted before they are filled, as follows - —

Dull oy H.E. ¥Yellow

fireen

erey "
Diedl Yellow, !r.l}'J haf
Biack, hottom half, it
Black d &

Shell filled or suitable for filling with high sxplosive
{which dees not inelnde gumpowder).

Smoke Shell BE,

Chemical =hell.

Smaoke Shell,

All other projectiles, including those fillad or sujtable
foar filling with gugpowder.

Nabe—Twa shades of yellow are emploved in shell painting :

Dl ¥ ellow ;
Bright ov "' Practice"' Yellow

Points and Caps.

Dienistes shell filled H.E.
Denotes that the shell is for practice purposes,

315, These are painted the same eolour as the body except —

Shrapnel shell
Shell filled Shellite ...
Shomlders of target Smoke Shell |

Bands round the Body of the Projectile.
316, Nofe.—Lyddite filled shell have only
Red vound head or shonlder
Red above the Drivisg Band
Wikite above Red filling band

Wiile {-dnch wide on the body

While I-inch wide ...

Grgen e Lreen and Black o Mhe
body or showlder ..

Twn Greet with Praofice Yellow
betwieen,

Practice Y ellaw

Taeo practice Yellow

Blne : s

Bive with T .WN.T. wloncilled heloit
Beened

Black sig-zar

filack it 2

White zig-rag broker in three places
with AR slencillad in ithe s,
ROPE ' below the AR demoles
e tvpe of filling

Shell Bases,

Red,
frreen.,
Dl {H.E) Yellow,

the red filling bamnd.

Shell filled with explosive,

Shell fitted with live tracer,

5AP o SAPC shell. Nofe—Early SAT, shell
have no White band,

Centre of gravity for 15-inch shell,

Position for grab on 16-inch shell,

Shell filled T.N.T. or Head fillsd T8 T. If a fraction
such as 937 is shown above the green band, i
denotes T.N.T./Beeswax ;  some shell mmy also
have BWX stencilled in line with the Iaction.

H.E. special hombardment Practice, TN, T, illing,

.

Practice Projectiles and Target Smaoke Shell.
Target ship practice,

Shell illed B DX BW.X.

Shell filled R.DUX T N, T,

Radar,
H.E. Twill shell,
AR shell,

317. These aro ].'Kli-l'lt'f"l‘l. the same eplour as the hlc‘ui}-'_ Fixed ammunition shell, filled L}-d.!ir R
the portion of the shell below the driving band and the base specially cleanssd and finally painted green

The colour of the Gasche® Cover Plade or Dise Tracer of hase fuzed shell and the Scrawd Kins,
which surrounds the cover plate, denote the fuze fittad —

SCREWED RING GASCHECK COVER PLATE OR DENQTES
DISC TRACER

Red ... e | Bed G Fuzes without delay action
White ., ] i . Fuze Nos, 15384, 159
White ... ces | Red with green bar . o o+ 158
Yellow iy | R e A [SSH W 343A, 36
Yellow ... . | Red with green bar [ S e
Blue e | Bl . A . 470 489
Bl - L «oo | Bed with green bar ... .. B | W 470
Red e || el with green har .., b o o, 501
Reid oo | Rl with Yellow bar H a2
Red . i e | Bod with White bar W . 58]

—
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STENCILLING. Plefe 14.

318, The [uilm-.inr_g gr_'twra] *.-.-'L{"J'Ii.'.:i]]j]:lp{ will b fotin] where 4|_]_|5_1|i_r.;j,'|_1]|_' on the cap, _-'.]||_',.|_1].:]£\-:|'. |::.nd::|'.'
ot base fdiaring hestiities cortain relosntions are wllowed] (—
(4} Calibre, with Hew, il applicable {not on 8-pdr. and Belaw),
(i) K or AKX and colour of dye.
(e} Hoor L or Weight, e.g., 35 Ib, {not on G-pdr. and below).
(it] The mark of the shell, i.e, type of shell, mark numeral, crh. {parra, 257), and T or
M.T. if tracer is fitted, 'With Fized Ammunition this is prefixed by the letters F.A.
{nst on Gepdr. and below).
EZ Ivon shefl {except OUF, 2-pdr, and below) which are fuzed, serial number of fuze,
Mark, date of filling, filled lot number and maker's initials, Projectiles 8-ineh and
above have these markings stencilled on the base as well as on the body,
[or) Gz o zhell fitted with a gaine with the Number and Mark of gaine, date of filling, filling
lot mumber, and manufacturer's initials.
[19r) Menogram of filling station.
(mi¥) Date of filling, month and year,
{ix} LG, or symbol as applicable on powder filled shell indicating nature of powder,
fx) EXFL, BAG (or PEL) om shell fitted with exploders with nators and cize. Lot aamhber
of exploder if of PP, or PLA, (picric powder or picrie acid),

(xf) On plagged shell for practice, the filling is indicated :
SALT ., e 1
P2 s bt vor Powder substitute.
[H:Z5:) .. HE. substitute,

{#df) W for Naval Service,

[waas] TOH0 or other fraction on Shell filled Shellite, T-N.T.(Beeswax denotes the compasition
of the filling.

{riv} SME BOX or "S5 " on GREEN DISC on H.E, Shell 6-inch and below denotes shell
fitted with smoke composition in box.

(v} U on oppesite sides of the head denotes fitted with Universal Cavity.

{xvd) I denotea Radar,

fxrif) L or 5 in the breaks of the zig-zag band denotes the wse of Long or Short band Radar,

319, The 1ni]m=."i::|g E]Jc‘l:iil.t FTru(‘i_r[i:ugs may be found —
= (1] 16 LE, on 3-nch 16 1b. projectiles,

(4] in three places, on all M-inch projectiles and above, indicates position of
£ centre of gravity ; 15-inch projectiles have the horizontal lines extended
b e ~ mound the body to assist in placing the grab; 16-inch projectiles have a
grab mark indicated in addition to the centre of gravity marking; the
grab marking consists of a l1<4nch white band broken in three places
equally spaced with the word GRAB stencilled in white in these spaces.

(sit) A o 3pdr, and G-pdr. indicates annealed shell,

(iw) ™ projectile prepared for tracer.
[2) T projectile fitted with night tracer.

{ud) ™ projectile fitted with Mark V or later tracer,

e
The symbals in (iv), (v) and (v} are applicable to shell fitted for or with Mo, 1 and 2
tracers.
{vif] £y projectile fitted with tracer.
(o] number of tracer,

+ mark of tracer,

A0, The following markings are applicable to shell Q.F, 2-pdr. fitted with Igniter or Tracer and
Igniter i~
i+ M shell fitted with Igniter No. 1 Mk, T (long thne to self-destruction),

[#5} AN, shell fitted with Ipniter No. 1 Mk. 11 (short time to seélf-destraction).
liti) ooy AN, chell fitted with Tracer and Igniter No. 7 Mk. IV {with long time to
self-destruction)

1) 7™y AN, chell fitted with Tracer and Igniter No. 7 Mk, I (with shart time to
seif-destruction).

(v) {:‘I? Projectiles O.F, 2-pdr, filled for dark ignition tracer.

421, Om Stay Shell 1—
() A red :tar on a white disc,
{1i] A green star onoa white dise denotes 5 97-inch Mark 117 parachote fAited.
{ieiy A letter and number or number below the disc denotes the star composition used.
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CH. XI, SECTION 83—TRACERS. IGKITERS. TRACERS AND IGNITERS.
TRACERS, SHELL. Fiaie 15,

322, The tracer is fitted into the base of a projectile and its composition flling borms with a
bright light to allow the flight to he ohaerved. i
Dark jgrnhion tracers with a trace which is not evident until the projectile fs some distarce from
the muzzle of the gun are in supply,
_ On firing shell fitted with a tracer the gases generated by the charge break duwn the brass sealing
dise of the tracer and ignite the 5.F. G2 powder. The tracer composition burns slowly during flight
and produces a light sufficiently bright to be used by day as well as by night.

323. The types of traces are —
(i) The External Tracer, which protrudes from the base of the shell and is only used with
Fixed Ammunition projectiles:
(if) The Fndermal Tracer, which is used with Separate Ammunition projectifes and in some
Fixed ammunition, (See afso Plate 3.}
(iit) The Flat Base Tracer, which is wsed with picrcing shell with large bhase fuzes, It is
also nsed with medium base fuzes in certain 5.25-inch shell and below.

Tracer, Shell, No. 1, Mark V1.

324, Tracer No, 1, Mark V1, is an external tracer whose cylindrical brass body is closed with a
brass cap. The body of the tracer is bored and screw-threaded externally at each end, at the front
to sorew imto the base of the shell, and at the rear to receive the cap. A hole is bored thraugh the
centre of the cap amd closed by a brags sealing disc 0.005-inch thick sweated lightly ower jt. Tha
filling consists of about 100 grains of composition 5. K247, which iz pressed into the tracer body,
At the cap énd and on top of the composition four grains of 3 K.247F composition are pressed with
four grains of 5.F.G.2 powder to serve as a priming composition. A space iz left bebween the priming
and the cap to form a gas chamber, This Tracer 14 used in Fixed Ammunition other than 2-pdr.

Mark ¥IA is now in supply. It s filled 5.R.372 and gives a bright white to red Tight an firing.
The burning time is somewkal shorter than with 5.B.247,

Tracer, Shell, No. 13.

325, Tracer No. 13 has been developed to supersede Tracer No. 1. It is made of steal, and its
filling consists of 34 grains of composition 3.K.372 primed with 12 grains of composition 5.5.389,
It 15 uzed with Fixed Ammunition except 2-pdr

Tracer, Shell, No. 2, Mark V.,

F26. No. 2, Mark V, 15 an internal tracer. The principal differences between thes and the No. 1,
Mark VI tracer are :(—

(i) The cap iz screw-threaded extermally and sepewe fnto the base of the shell.
(%) Both body and cap are made of stecl.
{grr} The filling 15 about 84 grains of composition,
Mark VA is now in supply. It is filled S K372 and gives o bright white to reéd light on firing
The burnimg time = somewhat shorter than with SR.247,

Tracer, Shell, No. 16,

FZ7. This tracer is an internal tracer for use with Separate or Fixed projectiles of all calibres
prepared for it. The tracer should not be removed from the shell exeept on special imstroctions,

Tracer, Shell, No. 8 and Ne. 9.

328, These steel flat hase tracers consist of a thick flanged dise. The disc has two dllings al
right angles mnto which the composition (5.R.247) and the poming composition are pressed. A thin
brass dise is inset in the rear of the tracer covering the tracer compesition, The tracer cosposition
channelz are plugged after flling. The tracer is secured over the base fuze by o screwed ring.  The
tracer base forms the gas check cover plate over the fuze.

The difference between the No, 8 and No. 9 tracers is that No. 8 has the Delay Setting ammange-
ment in the form of a removable screw in the base.

IGNITERS, SHELL.—TRACER AND IGNITER, SHELL

d2s. The [eniter is 4 device fitted in the base of 3-pde. H.E, shell to ensune seli-destruction of
the shell if the fuze is not operated by a gven time.

The Tracer and Tgniter 15 a similar device combining the functions of tracer and self<destruction,
and is fitted to 2pdr. HE. and 40 mm. H.E. shell.

Crutfits for 2-pdr. are fitted with Igniter No. 1 and Tracer and Igniter No. 7, and the pstoentage
i3 varied from time to time,




]
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Owtfits for 40 mm. H.E, shell are a M0 per cent, Tracer and Igniter, and cither Mo, 7 or No. 14 ]
may be fitted.
The design and filling cf cach device is such that, on firing, the composition is jgnited sither Ly

the fash produced when the anvil strikes the cap on the shock of discharge, or direct from the flas)
ol the E1l!‘di|1".

Knfter, Shell, No, 1. Flafe 15.

Jilfh Tgniter No. 1 comprises a body {containing the ignition amrangements comprising an anyil,
stirrup spring, cap-holder, cop and cap anvil), a pressed steel washey, a lead sealing dise, gunpoweer,
priming composition, igniting composition and 2 gunpowder pellet or loose punpowder.

Action,

S0, On the shisk of discharge the cap-holder sets back, strajghtens out the stirrup spring, and
Gtrties the cap on te the ceniral EJFIJjIILi.ﬂJJ on the inside of the anvil. The cap composition 1= fired |:-_\'
the blow between this central projection and the cap anvil,

The resulting flash passes through the hole in the cepholder to the gunpawder in e oppet
chiamber, The finng of the cap blows out the lead sealing disc and the fgnitory azsembly, it also jznites
the gunpowder, the priming composition, and the delay composition.  When the delay composiion
hias Luried for the prescribed period, its flame penctrates through the hole in the pressed washer and
ignites the gunpowder pellet or loose gunpowder.  The flash is thos passed to the shell filling and
explodes and destroys the shell 7-7) secs. after firing,

Tracer and Tgniter Shell, Nu. 7, Plate 15

352, Trocer and Igniter No. 7 is similar in construction to the Igniter Nei. 1. The upper chamber
im slightly larger i diameter and its method of functioning is more elaborate by the addition of the
Iracer composition. When the flame teaches the upper part of the (tacet composition it igites the
punpowider at the top ol the body which in torm ignites the punpowder pellet resulting in the explosion
and break up of the shell, The time of bumning is 7-T1 zecs,

Tracer and Igniter Shell, Noo 14 |

d¥. This Tracer and Igniter i8 an example of direct fgnition from the flash of the charge. A
heat relay unit is screwed on to the forward end of the body to improve the seli-destruction arrange-
ments, The tracer composition is retained at the rear ond on & celluloid disc, which protects the powder
but does not resist the flast from the charge, The time of buning is 12 secs, This Tracer and
Igniter has been developed jor the 40 mm. H.E, {Bofors) shell,

g54.
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CHAFTER XII
SHELL FUZES AND GAINES
SECTION I—GENERAL REMARES

J35, The detonation or explosion of the tarsting eharge of & shell is normally initiated by means
of a fuze. Except in Fuges Nos, 254 and 258 types, the detonation or explosion of a fuze 5 mitiated
by a pointed striker plercing a sensitive detonator,

TYPES OF FUZE
36, Fuzes are grouped into -—
(1) Percussion,
(#€) Time,
siree) Tome and Percussion,

CLASSIFICATION

337, Fures are classified © Detonating ™ or 7 Igniferous ' according 1o e type of explosive
hlling in their magazine,

The magarine of a Detonsting fuze is filled with C.E. or Pentolite ; these fuzes initfate detonation.

The magazine of an Tgnifrous fuze is filled with powder and this type of fuze initiates explosion
Igniferons fuzes cannot by themselves initiate detonation, and i detonation is requiced o saine is
fitted. All Time (except No, 211), Time and Percussion and certain Percussion DAL fumes are

ignifercus,

SAFETY ARRANGEMENTS

&8, Arrangements are enbodied in fuzes and gaines to ensure that they are safe :—

(#) During storage and transport,
{#f) On the shock of discharge from the gun.
{18) During fight.

382, This is a mechanicil event which is desipned to take place a5 the shell feaves the muzeds
of the gun, Before the fuze is armed it should not be capahle of being put into operation by any
rough usage or by any drop in any position which is likely to oceur in the service,

As a rule, the moving paits of a fuze are secarely locked together, and they can only be unlocked
and the fuze * armed * by the particular combination of forces to which the: fuze is subjected on
project on from a rifled gun. Mo other combination of forces will arm the fuze, and the sifety artange-
mints are in effect o combination lock to which firing from & rifled gun isthe key. Mechanical locking
and arming arrangements vatry with the type of fuze.

Marking on Fuozes.
339, All empty fuzes are stamped ;
(#) Mumber of fuse and mark.
(i} N for Naval Service,
(#77) Comtractor's initials or recognized frade mark,
() Date of manufacture.
(v} Lot numher of fuze,
When filled, the [ollowing information is added :—
(vf) Initials of contractor or filling station.
(i) Date of filling.
The colouring of the cover plate and screwed ring is given in Chapter X1 {para, 317}

DYNAMICAL FACTORS GOVERNING DESIGN
M0, Four dynamical factors are available for the purpess of anming or actuating fuzes, namely :
(#) The rapid acceleration of the shell in the haore,
(48} Pressure of the propellant gases on the base of the shell.
{f1d] The rotation of the shell,
(fe) The retardation due to impact.
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The Rapid Acceleration of the Shell in the Hore.

41, Under aeceleation anything loose inside o fuze tends to set-back and this tendency i userl
with devices such as inertia pellets, arming-sleeves and detents to actuate or to arm fuzes, Pellets
are small loose eylinders of metal (wsually) holding the detonator or the striker. The fores of
set-barck canses a lighting-pellet in a Time-Tuze to fiy back on to 4 needle and dgnite the tme ting
of the fuze, Premature set-back may be prevented by a spring in the form of a stirrup or a_helix,
Pellets are veed in Base fuzes to set-forvarnd on impact. [letents pre small bolts which fit lempitadinaily
in & Mge a3 part of the locking arrangement : they are kept in place Iy a spiral spring

sas Pressure,

842, In the older type of Base fuzed shell the pressure from the propellant gases s utilised to
crizh in @ pressure plade which is '|:|.=.|:|£|.|.|}" attached 10 a 5||:i:|'|l:{|l.'. Thi forward movement of the spindl:e
unlocks the moving parts amd arms the fuze,

In those modern sase fuzes with & Delay Fitting, pressure froiem thi [lrn'|||_-|_!:|||l fases operates
the pressure plate of tae fuze to bring the Delay Fitbing mbg operation

The Rotation of the Shell.
344, Centrifugal foree §s utilised to withdraw safety bolts, open shutlers, unwind Lupos, oF remove
COMPORCIES NeCassary (o nrm thie fuze

The Retardation due o Impact,

44, Tmpact may be nsed to function a fuze by (1) cousing pellets held back by creep springs
to * set-forward " owing to their own inertia, or (2} erushing-in some portion of the foee, The ' 5et-
forward 7 force due ta the cetardation of the shell caused by the resistance of the air must be
provvided for.

CH. XIT—SECTION 2—PERCUSSION FUZES
245, Poreussion fumes are classified —

11y Percussion, Direct Aetion or D
(2} Hase Pervission.

PERCUSSION, DIRE(T ACTION

846, Percussion, DA, fuzes are used with nose fuged HUE. shell intended to buest on impact,

A direct Blow en the nose of the fuze forees the striker into the detonator and the resulting flash
detomates the fuze magasine, These fuzes are usually fitted with a disrnptive detonator (see para.
465), During flight there is a tendency for the hammer or needls to set-back and as this might operats
the fue prematurely tae needle is held by a spring shearing wire or disc, or protected from air pressum
by fitting a light cover over it.

347, Saféty artanzements in these fizes protecl the head of the fuze prior to londing and seal
the flash of the detonator from the magazine of the fuze should the detonator ignite or detonate
prematurely,

Arrangements usvally consist of

i) A metal cap (to be removed before Ioading).

(#] A shutter which apens under the action of centrifugal force set up by the retation of
the proceetile; The shutter i held in position by a spring until the spring i overcom
by centrifugal force,

(i) In certun fuzes, (e, 45F and 44, 4 safety pin is passed throogh the shutter 1o secure
it; The safety pin is withdrawn before lading,

Fuze, Percussion, DAL, No. 45P (Powder Filledi. FPlate 16,

345, This fuze is for use with 12 pdr, to 6 inch H I, shell

The design and components of the Mark X fuze are shown in the illustrtion

Node,—This fuge and No, 44 are not interclangeable on account of the difference in the exploder
systems of the shell inmwhich they are fitted {(see alse para. 479).

Safety Arrangements,
348, The fupe embodies the following safety arrangements,

(1} The stee] banumier is protected by a bayoneted joisted cover and & safety cap. Itis
held clear of the detonator by a steel shearing pin

{€) The cencrifugally operated safety shutter is held by a spring and a safety pin in such a
position that it bloeke the fire channel betwesn the detonator and the magazine. A
hole cornects the space between the hammer and detonator with the space helow the
cap and provides a vent in case of accidental firing of the detonater,

{4 During light, the steel hamoer is held clear of the detonator by the shearing o,

o
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3 Hefore Loading,

350, Immediately before Inading the pin securing the cover is withdrawn to allow the cover and
salely cap to be removed,  The safety pin is attached to the safety cap by a becket and the removal
of the cap pulls ont the safety pin, In the event of the shell not being fired the zafely pin and the
cover with safety cap must be replaced and secured by the securing pin, If difficulty 1= enconuntered

1 in replacing the safety pin the fuze muost be returned to a Naval Armament Depot,

Aclion—On Firing,

451, The rotation of the projectile canses the safety shutter to swing against the pressare of ity
apring =0 thal 4 hole comes into line with the central fire channel and detonator,

Actson—n Tmpoct,

352 The steel hamnmer Is forced down it shears the shearing pin and the striker is driven into
the detomator, The resulting flash passes through the hole in the shutter and fices the fuze THARLEINE,

Fuze, Percussion, DAL, with Cap, No, 44, Flad: 16

353, In the varicus Marks this fuzc s used with &-pdr. to 15-inch H.E. shell,

The: disign and components of the Mark X fuze are shown in the illustration.

The safety cap is secured fo the body with a bavonet joint. The cap securing pin and safety pin
are coupled together and secured to the cap with a whipoord becket, The cap securing pin passes
thiough the cap to prevent it from belig turmed and accidentally removed. The safety pin passes
through the cap and into the body to the shutter space and prevents the shutter from Moving.
[Ste ot o para. 348

Safety Arrangamenss,
48, The fuze ¢mbodies the following safety arrangements —

tf) The striker needle is carried on a thin copper dise clesr of the detonator and is pro-
tected by the safety cap. |

1_ {i#) The centrifugally operated safety shutter is held by a spring and by the safety pin in
such a position that it blocks the fire channel between the detonator and the magagine :
the fire channel is filled with C.E.
[#) During flight, the needls is beld clear of the detonater by the needle disc,
' Before Loading, l
453, The cap securing pin and safety pin are withdrawn and the safety cap is removed. The [s
withdrawal of the safety pin frees the shutter. In the event of the shell not being fired the safety cap
i and pins must be replaced. 1f any Aifficulty is cxperienced the fuze should be carcfully temoved from
the shell and thrown overboard.
Action—On Firing. |
456, The rotation of the projectile causes the safety shutter to swing over against the pressure
of its spring so that a hole comes into line with the central fire channel @ the hole ts filled with C.E.
Action—n Tpact,
A7, The meedls disc s cewslead oowads and  che nesdle picroes the detonator,  The resulting -
flash passes through the shutter and the fire channel to the fuze magazine.
Fuze, Percussion, DLA., No. 118, Pl 16, '
358, This fuze is for wse with (—
- (1} &7=inch, 4-inch, 15-inch and 16-inch H.E. shell,
[f} B-inch (Mk, XII guns) Chemical Bursting shell.
The design and components of the feze are shown in the illustration,
The fuze is similar to No. 230, but, as it has a larger magazine it iz used without a gaine.
1
Fuze, Percussion, [LA,, No, 230, Plafe 16,
5%, This fuze is for use with :—
[{] Gaines Nos, Sor 10 in 3-inch 20 cwt. to Bdnch H.E. shell,
3 () Gaine No, 11 in 4.5-inch, 4.3-inch (Marks 12X, X1 and XII guns), 5.25-inch and 8inch

Chemical Bursting shall,
() 4.7-inch Target Smoke shell:
Thie design and components of the fuke are shown in the illostration,

For instructions for foeing and an-fuging shell, see fravas. 457, 450 and 4490,
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Safely Arrangements.
S60, The Duze embodics the following safety armngements (—

t#) The striker, protected by a safely cap and striker cover, Is held down before firmg
with its point ina hole in the shutter locking weight, in the position shown m the Plato.
The shutter is thus held and, in consequence, the detonator is prevented from coming
inla line with the striler and the fire channel. The stiker 5 held down by the striler
sleeve which bears against the collar on the striker, The striler sleeve is held down
by four loose s:pments fitted between it and the bottom of the gwde bush, The
segments are held in place by the arming sleeve which i= kept up by an arming spring.
The striker spring at the top of the striker is kopt in compression while the fuze is'in
the * nparmed * state,

(i} Accidental jgnifion of the detonstor will not jgnite the mepazine ag the detorator 18
not in line witk the fire channel, Should the detonator fire accidentally, the gases
generated will pass ap through the vent holes into the space round the arming spring.

{rar) During flight, tie striker s kept clear of the detenator by the striker spring. The
striker head is srotected from afr pressure by the stoker cover,

Befure Loading,

361, The safety cap is vemoved and the striker cover, which must on no account be tampered
with, is uneovered. In the event of the shell not being ficed the safety cap must be replaced, If in
the conrse of loading, the striker cover becomes dented or foreed inwards, the fuzed shell must bo
placed aside for un-fozing. The damaged fuze should he retumed to o Navel Armament Depot.

Action—{n Firing.
[ . 362, The acceeleration of the shell eagses the arming sleeve to sel back against its sprmg to a
position clear of the four scgments. Rotation of the projectile causes the sepments to be fung ot
{ of position. This allows the arker spring, which has been in compression, to force the stricer up,
| thereby withdrawing it clear af the shutter locking weight. Centrifugal foroe then swings the locking
weight and shutter, thos bringing the detonator into ling with the striker and flash channel. The
faze is now armed.

Action—Cn Topact,
363, The striker cover is crushed . The striker is driven down and its point pierces the
detonator. The resulting flash passes through the fire channel to the magaxine. v

Fuze, Percussion, DA, No. 360C,

364, This fuze is used, without a gaine, under the mazak or zing alloy cap of the 15-mch HE.
{B.N.F.) shell for hombardmeat purposes,

It i= similar to the No. 118 fuze except that :—
| [¥) The striker head is shaped differontly.
(éf) The fuxo is fitted with a steel safety cap on mannfacture | the cap is replacal by a
light watertight cover when the fuze 15 screwed into the shell.

Fuze, Percussion, ILA., No. 1. Plafe 17,
65, This fze 15 for wse with
(1) Z-pdr. L.V, S-pdr. and G-pdr, H.E. shell ‘.
{2] The "' K " device with G-inch CP.B.C. shell, and 8inch S5.A.P.C.

[t supersedes No. 131 and No. 240, The desipn and components of the fuze are shown in the
illustration,

Sufely Arrangenients.
366, The fuge embodies the following safety arranpements -—
() The contrifugalhy operated safety shuteer is held by a spring and a deteot in such a
position that it blocks the five channel between the detonator and the magnzine. '
(17} Dworing flight, the strength of the necdle disc keeps the needle clear of the detonator.

Action—Cn Firing.

367, The inertia of the detent canses §t to set back against its spring, thus frecing the shutter,
The rotation of the projectile causes the detent to topple dnd fock back pnder the shoulder of the
detent hale. The shutter swings open and its fire chanmel comes into line with the detonator and
with the fire channel of the magazine,

| Aetion—On Tmefiact.

368, The needle is forced into the detonator, The resulting flash passes along the fire channel
of the shutter to the fuze magazing

| "
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Fuze, Percussion, D.A., No, 243,

369, This fuze is used with Z-pdr, H.Y. HE. shell. It has now heen superseded by No. 246, to
which it is similar except that the latter embodies delay arrangements,

Fuze, Percussion, D.A., No. 246, Plais 17,

F70. This fuze supersedes Mo, 243 and i3 used with S-pdr, H.E. shell in multiple HLY. close
Fange equipments,

The design and components of the fuze are shown in the illustration,

Safety Arvangemenis.
471, The fuz= embodies the following safety arrangements -—
(i) The striker is held away fecan the detonator by half-collars, which are retiined in
position by the safety ferrule.
(i} The shutter blanks off the firing chamnel between the detonator and the magazine.

Aclion—n Firing,

372, The acczleration of the shell causes the arming ring to set back, This forees the safoty
ferrule aver the cetonator holder, thus releasing the half-collars, Centrifugal force then canses (he
half-collars to fly out leaving the striker supparted only by the sheer wire | and the shutter to swing
open against the pressure of ite spring,  The hole in the shutter is thus brought into line with the
detonator and the hole leading to the magazine. The fuze is now armed.

Adtivn—0m Inipact,

3724, The dise in the nose is crushed in and the striker is forced down, shearing the shear wire,
The point of the striker pierces the detonator and the resulting flash passes through the holes in the
shtter and baffie to the delay ring and thence to the sleeve and magazine. The delay arrests the fash
for a short time, cansing the shell to burst at from two to six feet beyond the point of impact,

Fuze, Percussion, DA, No. 248,

373. This fuze is for wse with “ K * device in shell 14-inch, 15-inch, 16-inch, A.P.C. or Practios
projectiles.  In addition, it may be fitted to " K * device shell approved to use Fuze No. 241, The
safety arrangements and action are similar to Fuze No. 241, but it has a weaker creep spring.

Fuze, Percussion, D.A., No, 251,

F74. This was the original Tuze for the 40 mm. H.E, shell (Bofors); it was superseded hy
No. 255 (described below) to which it is similar, except that the latter embodies delay arrangements,
The safety arrangements and action ore similar to those of Mo, 255

Fuze, Percussion, D.A., No. 255, Plais 17,

375. This fuze supersedes No. 251, and is used for Q.F, 40 mm, H.E, Shell {Bofors),
The design and components of the fuze are shown in the ilustration,

Action—0On Firing,

376, (i) The ferrule sets back on the shoek of discharge and takes the stirup spring with it,
When the spring load exceeds the *' set-back " force an the arming sleeve, the latter
moves forward uncovering the two balls which fly ostwards owing 1o centrifugal
foree, The striker and hammer are left free and are in the " armed *' position,

i7§) Om the shock of discharge the second ferrale alse seta back on to a lead waslor aml Gkes
its stirrup spring with it. The two parts of the shatter now separate and fly outwards
under centrifugal force ; this allows the detonator pellet, on the setion of the spring,
to move backwards and come into contact with the tace of the stemmed plug.  The
detmator pellet is locked in this position by aﬂ]:air of collars which, under centrifugsl
foree, fly ontwards into an annolar groove in the body.

Action—On Tipat.

77, The nose of the fuze is crushed in and the hammer drives the striker into the detonator.
The resulting flash ignites the delay composition, the lead azide and the C.E. in the detonator pellet ;
the delay composition gives a short delay. The CE. in the stemmed plug is ignited and detonates
the C.E. or Pentalite in the fuze magazine,

Fuze, Percussion, D.A., No. 259,

978, This fuge supersedes Mos. 251 and 255 for use ii OF. 40 mm, HE. Shell (Bofors), The
contour is similar to fuze No, 255, The internal mechanism is a modified and improved version of the
No. 246, and the safety arrangements and action are similar to No, 246,
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BASE PERCUSSION _J
378, Base percussion fuzes are supplied to ships Atted in shell.  These fuzes ame designed o the
tollowing sizes, as follows :
Hotchkiss ... v F-InCh +
Small oo 115-inch
Mediom .. .. .. 1Sinch ( uaeholes, '

Large v 2-imeh

Hase percussion fuzes come into action when the forward velocity of the shell receives o sudden
check instead of depending on a blow on the nose of the fuze, This involves the nse of 4 comparatively .
heavy inertia {percussion) pellet carrying a detonator (or needle) loosely enclosed in a chamber, and
capehe of moving forward, The inertin pellet is prevented from making contact with the needle . |
or detmator until the forces which come into play on firing uninck the mechanizm which immohilises
it. On impact the shell lases veloeity, bul the pellet, by resson ol i fnertia, continges on with
negligible loss of velocity and the detonator strikes the needle | the resulting flash ignites the magazine
af the fuze.  The inertia control action produces a slight delay in the fonctioning.

J80, Safety arrangements may consist of a shotter, centriingal bolts, detents or pressure plates, |

Prematurs. fpnition of the detonator during fiight due to the " creeping aetion " of the pellet |
umdler deceleration is avoided by interposing a light creep spring in front of the pellet, The pellet

must rompress the creep spring before the neadle can pierce the detonator and the strength of the |
creep spring is such that the pellet is retained on its scating vt the forward movement of the shell |
is sufficiently checked., The greater the degree of sensitivencss required in a faze, the lighter is the |
creep spring Atted. i
Delay Fitting. Plade 18,

31, Certain large basa l:lr_'rcussmn fuzes u‘u:\nrpulatl: an optional Delay fitting {e.z., Nos. 158 and
158 types), When the fitting is used o delay is obtained in the functioning of the fuze and; thus_ in
the bursting of the shell

Shell teng fuzes with a Delay Fitting are set Delay or Non-Dielay by means of a Setting Device
in the base cover plate of the shell or No, 8 Tracer, covering the fuee,

When set to Delay, pressure from the propellant gases & admitted to the pocket in the base
cover plate or No, 8 Tracer, The pressure acts on the copper gas check plate of the shell, which {orces
the pressure plate of the fuze forward, causing its tapered spindle to fit inte a recess in the open side
of the flash channel and the flash channel is thus blanked. When the parcussion arrangements of the
fuze fomction on impact, Gash from the fuze detonator passes through the unobstructed flash channel
to the Dielay Fitting which arrests it for a short time before it reaches the fuze magazine,

=

When set Nen-Delay, gas pressure is excluded from the pressure plate. On impact flash from the
detonator renches the ignition chamber by passing over the kead of the pressure plate in the cross
channzl and thus avoids the delay fitting,

2. The types of setting deviee are —

(1} A Setting Plug sn ihe base cover plate of the shell —The plug is tumed and set by Key |
No. 88. Dhrecting arrows are engraved on the cover plate to indicate the method of i
setting.

T set I (Defay) the plug s turned in the direction indicated by the arrow until it 15 flush with
the base cover plate and back against the stop screw.

To set te N.D. [Nﬂn-ﬂsh@] the plug is screwed hard bome o the direction indicated hg,- the {
arrow  When setting to N0, 1t is important that the setting plug is tumed as far as possible in the

direction indicated by the arrow, and that nuthmg ather than Key No. 88 is used 1 the process, t
Vhen shell with this type of Setting Device are embarked” the setting of the Flug should be 1
checked by visual examination. When set Delay the chamfer of the plog is hard back against the
stop srew. When set Non-Delay the plug intrudes about 1/80th inch into the cover plate and two
to three threads are visible.
The functioning of Non-Delay arrangements in the fuzes will be impaired if alterations to the
settings are made frequently, and these should be ordered as seldom as possible,
12} A special pas-sealing Copper Seren in the base covey plate or No, & Trager. The key slot
in the hend of the copper screw is in the form of 4 square recess, and Key No. 150 iz
specially. provided {0 ingert or remove the sorew. " For Delay Remove Screw ™ and a
JJ’jm:tlug arrow (corresponding to the rght-hand threaded screw) are engraved on the |
eover plate.
VWhen the requirement 5 Deley the screw i removed. |
Yhen the reguirement is Now-Delay the screw is left screwed HARD HOME, or is re-inserted. I
Screws removed for the Delay setting should be carefully poeserved for resinsertion when the re- |
fatrement s Now-Delay. ]
Fuze, Percussion, Base, Hotchliss, Mark IX. Plaie 15 E
. ESS.uTI!iE, fuze is used in J-pdr. and G-pdr. pointed steel powder filled shell and alse in 2-pdr,
L.P. shell. i
The design and components of the foee are shown in the illestration, h
8

M
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The percussion pellet comprises a brass oylinder flled with lead alloy in which the needle hobder
and the needle are embedded,  The needle holder and the pareussion pellet cannot move and the creep
speing i held in compression.

Safety Arrangements.
384, The fuze embodies the following safety arrangements ;—
(1} The needle holder is embedded firmly in the percpssion pellet and the point of the

needle is Ievel with the top of the pellet. In this position the point of the needle eannot
reach the detonator,

(2} After firing and during flight, the needles is kep: clear of the detonator by the creep spring.

Action—Chn Fiving,

345, The shock of discharge canses the percnssion pellet to el back over the nesdle holder,
The alloy at the bottom of the pellet enshions againat the hottom of the fuze and a portion of the
altyy 5 dowvetailed into the undercut recess.  This forms a weak conoection between the percussion
pellet and the body and assists in checking rebound which otherwise might cause prematute action,
The creep spring expands and assists in holding the pellet back, The fuze is now armed,

Adion—On Fmipact,

386. On impact the peroussion pellet sets forward and overcomes the connection formed by the
dovetailing of the alloy into the recess and the pressure exerted by the creep spring. Om -aettmg
forward the percussion pellet carries with it the needle holder, and in consequUence the needle
the dcz::lr..lnatnr The resulting flash passes through the flash hole in the cap and ignites the filli
the shell.

Note, —{}wmg to the small space available and becanse shell fuzed with different Lot Nos. may
be supplied in the same box, the Lot Nos. of these fuzes ere omitted from the mﬂ.rkln,q of both the
£hell and the boxes which are marked * fuzed " only,

Fuze, Base, Percussion;, Nos, 500, 501, (Plafe 18) 502, and 531,
387, These " Medium " sige detonating fuzes are all similar in design,

No. 501,
Na. 501 fuze, which is illustrated in the Plate, embod es the principles employved in all Mediom
base Tuzes, and it degign and components are typical of the series

This fuze is for use with 12-pdr. to 5.:25-inch 5.AP. shell and supersedes No, S00.

No, 502,
Ko, 502 fuze 15 similar (o No, 500, but has a weaker coeep spring.
Thiz faze is for use with 4.5-inch, 4.7-inch (62 b)) and 5.25inch S AP, shell.
The base of the fuze iz painted Yeflow.

Noo 551.
Mo, 551 Taze is similar to No, 501, but has a wealér creep spring.
This fuze iz for use with I5-inch C.P. shell and 15-inca H E., B.N.F. shell,
The Base of the fuze is painted Whils,
No. 551, Mark [T is in supply and has a large magazine.

Safety Arrangemenis.
388, The fuzes embody the Tollowing safety armngemamts (—

(i) The inertia pellet holding the detonator is prevented from moving forwatd on to the
needle by the upper and lower centrifugal bolts.  The wpper centrifugal bolt §s held in
position by the detent.

(ri} In the event of the detonator firing accidentally before the fuze is armed the flash will
not ignite the main filling as :—
fi) The flash hole in the inertia pellet is blanked by the masgking bole,
(h) The pellet seating on the base of the chamber forme a gastight joint,
{c} The sealing ball blanks off the flash hole in the body,

A¢iion—On Firing,

388, Acceleration of the projectile canses the detent too=¢t back against its spring ; centrifugal
force canses the detent to topple, locking itself back under the shoulder of the detent hale. The opper
centrifugal bolt, the lower centrifugal bolt, together with the masking belt and the sealing ball with
its retaining holt, Ay outwards. The pellet is now held away from the needle by the cresp spring only,
and the flash chamnel i clear with the exeeption of the septing at the bottom of the pellet. The fuze
is fully armed,
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Actiog—Tnpact,

3. The pellet i carried forward by its own inertia and, overcoming the creep SpTing, carries
the detonator on to the peedle. The coned fromt end of the pellet jams tightly in the narrowing
entrance of the needle cap and prevents the pellet rebounding:  The flash from the detonator passes
along the flash ehannel of the pelillet, past the masking bolt and into the bottom of the pellet chamber,
the flzsh then passes the ball through the cross channel to the perforated powder pellet, and ignites
the CE, filling in the fgnition chamber, The pressure and heat from the explosion of this pellet passes
to the C.E. in the vertical channel and the C.E. pellet in the magazine.

Fuze, Percussion, Base, Nos. 158, 346 and 480, Plade 15

B, These " Large ' size detonating fuzes are all similar in design.  Their main difference is the
strength of the creep spring ; fuzes used in the larger calibre shell have weaker creep springs, The
fures incorporate the optienal delay fitting whose satting devices are deseribed in para. 382,

Mo. 480,

Na. 480, which is flustrated in the Plate, embodies the principles emploved in all large base
fuzes and its design and components are typical of the series, No. 480 is used with &inch C.P.B.C.
ot C.P.C, shell and supersedes Nos. 479 and 4794,

No. 159.
Mo, 150 fuze is used with AP.C. shell 84inch and above and with 15-mch C.P.C. shell ; it super-
sedes Nos, 158 and 158A.

No. 36,
No. 8 fuze is used with 8-inch S.AP.C, shell ; it supersedes Nos. 345 and $H45A,

Safaly Arrangemenis,
#2. The fuzes embody the following safety arrangements —

{i) The inertia pellet holding the detonator is prevented from moving forward on to the
needle by upper and lower centrifugal bolts; the upper centrifugal bolt is held in
position by the detent,

(i#) In the event of the detonator firing accidentally before the fuze is armed the fash will
not ignite the main fifling as :—

{#] The flash hole in the inertia pellet is Blanked by the masking bolt,
[b) The pellet seating on the base of the chamber forms & gastight joint.
{#] The scaling ball blanks off the flash hole,

Aeteon—0On Faring,

3, Acceleration of the projectile canses the detent o st back againsk its spring | centrifugal
foree canses the detent to topple, locking itself back under the shoulder of the detent hole, The upper
centrifugal bolt, the lower centrifugal bolt, together with the masking holt and the sealing ball with
its rotaining belt, fly oubwards. The pellet is now held away fromm the nesdle by the ereep speing only
and the flash channcl is clear with the exception of the seating at the bottom of the pellet. The fuza
is folly armed.

Action—On Tmpacl-—=5Sef ~ Defay.'

584, The pellet is earred foraand by its own inertie and overcoming the creep spring, it drives
the datonator on to the needle. The coned front end of the graee pellet jams tightly in the narmowing
entrance of the needle cap and prevents the graze pellet rebounding, The flash from the detonator
passes glong the flash channel of the pellet and past the masking holt into the bottom df the pellet
chamber, along the open side of the cross channel to the delay fitting and thence to the perforated
powder pellet and the ignition chamber, The pressure and heat from the explosion of the powder
pellet passes thraugh the small hole in the screwed plug and brings abouf the detonation of the C.E,
in tha vertical channel and the C.E, pellet in the magazine,

Action—0m Tmpact—Sed *° Non-Delay,”
485, On impact flash from the detonator reaches the ignition chamber by passing over the head
of the pressure plate in the cross channel and thus avoids the delay fitting.

CH, XH—SECTION 3—TIME FUZES

996, Time fuzes (except Mo, 402) can be et to function at o predetermined time after firing,
These fures are classificd —

(1) Time Combaestion or Powder Burning Fuzes.
(2] Teme Mechanica! Fuzes,
With Time fuges the spaces between the nngs (fe, between the cap and top ring and between
the body and the bottom ring), set-screw holes, safety pin holss and the escape hole discs are covered

__.-._.—-_\-“.I
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. with " waterproof eomposition.” It s essential that waterproofing should not be destroyed, as it
enables the fuge to retain its serviceability.  Instrmuctions for dealing with any fuze whose water-
tightness may have been impaired are given in N.M. & E.R.

TIME COMDUSTION |
397, Time Combustion fuzes are illustrated in Plate 19, The fuzes consist essentially of a body

tontaining an ignitim arrangement, two rings (filled with fuze powder) surrounding a central stem

and a magazine below the rings. The arrangement for igniting the fuze powder consists of a pellet

which carries either a detonator or a needle. On firing, the pellet sets back and the needie pleroes the

detonator ; the resclting flash ignites the fuze powder whose time of burning will have been regulated

b the setting, When the correct length of fuze powder bas burned, & flash is conveyed to the fuze

magaxine. The explosion of the magazine canses the sheil to burst either by direct ignition of the

:sh{-?l filling or throvgh the mediom of & gaine,

B985, Salety armngements comprise i—

i} The nesdle and detonator are kept apart until the gon is fired. This is effected by
holding the needle pellet and the detonator holder apatt by a helical spring or a stisrup
spring. In some fuzes a safety pin, to be removed before firing, is also provided.

{17} While the fuze is set to ** SATFE " accidental ignition of the detonator will not ignite
the fige magazine, as the fire channel to the magazine js blanked by a solid portion
on the bottom (revolving) ring, [gnition of the detonator will ignite the top ring
which will hurn out without igniting the bottom ring.

Fuze Powders.

399, The compositions filled into the annoular grooves in the time rings are termed ™ Fuze
Powders." They are usually ordinary fine grain mmpowder pressed into the rings under certain
specified pressures to give a definite time of burning.

One fing is capable of being revolved on the fuze body so that the length of time of burning of
the fuze powder may be varied. By this means the fuze may be set to burn for a fixed time,

400, Several classes of fuze powders are uzed in Naval Service and are distinguished by names
indicative of the tire taken by such powders to burn through No, 80 fuze rings of by numbers,

401, Powders in use are -—
(i) 2z sevonds powder—TFor Hme rings of No, 80044 fuzes; also for the top rings of No.
192 No. P24 and No, 198 fuzes.
{#) ‘30 seconds pompder —For the time rings of Mo, 181 and for the top rings of No, 83 hees,
(18} R 2o2—This s a long burning powdes and is wsed for the bottom rings of No. 83,
No. 124 and No, 198 fozes.
{fv) S.R. o4 —This is a short burning powder of good vegularity and it used for filling. the
bettom rings of No. 400 fuzes (top ring has no filling).
(v} 5.R. zz7.—This iz @ 25 seconds powiler of good regularity and is vsed for Glling both
top and bottom rings of the latest Combustion type Time fuze,

402, Some fuzes [e.p., No. 93, whose lower ring is filled with TLUD. 202 eomposition) are distinguizhed
by having the lowerring colowred red.

With the exception of F.I). 202 compesitions, the slower burning powders are more difficult to
ignite than the faster buming pewders ; they are slso more liable to stop buming during flight,
especially when fired ot high angles.

Both the rotational velocity of the shell and the attenuated pressures experisneed at Tigh altitudes
affect the burning of fuze powders, The higher the spin and the greater the angle of elevation, the
longer is the time of burning obtained, Both of these canses have the effect of increasing the difficulty
of keeping the composition alight. Thus, it is necessary (especially for fuzes for the smaller guns and
l for high angle ammunition) to use (1} guick-bumning powders which contain a comparatively low

percentage of carbon in the charcoal used, or (2) & powder which is very hot burning. This is the
| present practice with No, 192 and No, 198 fuzes.
| Composition R[>, 202 {in which length of buming has been achieved at the expense of accuracy)
| is adversely affected by the barometric conditions met with at high altitndes. With modern powerful
f A.A. guns at high quadrant elevation an oceasional blind must therefore be expected,

——ww—rT

| Tensioning and Clamping,
[ 403, Tn most fuzes the cap is screwed down so that the torgue requited to move the time ring
lics within definite imits, and these fuges are known as * tensioned fuzes"
In & few older fuzes the rimgs are tightly clamped in pesition. Theése fuzes are known ‘as
JJ * clamping fuzes” To move and set the rings of clamping fuzes the top cap or nut must be eased up
the bottomn ring meved to the required setting and the top cap or nut screwed down tight, Fuses
No. 181 and No. 83 are clamping fuzes,
L The tensioning or clamping of the ring of Time [uzes ensures that the setting i not accidentally
altered, Tt also guards against any movement of the rings when votational velocity is imparted to
|
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the shell by the rifling of the gun. If heavy vibrition is experienced the setting of pre-set fuzes may
alter, If pre-setting is essential the setting of such fuzes is to be checked at frequent intervals, and
in any case after heavy vibration has ocourred,
404, The tensimning of the time rings of combustion time fuzes may alter owing to varying
climatic conditions :-
(i} With normally tensioned fuzes, the tensioning may: become either greater or logs,
(#¢) With R'Jil.ll'.l]:u’.'lﬂ. fuzes the tensioning muay decrease so that the time ring can be furned
by normal application of fuze setting key. Tf fuzes are fired with comparitively loose
time rings there will probably be irregular results or prematore bursts,

405, Where the tensicning is less than the standard laid down in the next paragraph, the lises
may be retensioned sn board a8 described below,

The standard of tensioiing to e maintained 5 —

(#) Fuzes as in para. 404 (i}—The time setting ring should require 4 firm pressure to set
when using the hand fuee setting key. It should not be possible to turn the time
setting ring with the finger and thumb,

{#) Fuzes as in para. 404 (i) —With clamped fuees it should not be possible to tum the
time setting ring with reasonable pressure using the hand fuze setting key.

TRPuctions foF (HEFeASHG Lension of fuzes, bara. gog [f) —
406, {f) Ease back the two small set sorews near the top a full turn each,

{#] Fit the key provided (key No. 133 for fuzes Nos, 198 and 400 ar key No, 141 for fuees
No, 401},

(##] Hold “he shell or fuze firmly and screw down the top of the fuze,

liw} Test the tension in accordance with the standard laid down anid adjust i NECEssaTy.
v} Screw up the set scrows,

(1r) Set fuze to " safe ™ or setting ordered,

(vii) Replace the waterproofing composition R.1.1154

Tustructions for dampring fuzes, para, gog (i) —
407, Similar action s taken when clamping fuzes to that laid down for increasing the tension,
excopt that the foze must be set to the correct setting before clamping hard doewn,

407, Ocecazional eheeks on the tensioning of the combustion time fuge should be taken when
carrying out inspections, It is not the policy to ease the tensioning of unclamped fuzes which are
apparently stiff, as the stiffness may be due to damp having penetrated or corrosion being present in
the time rings.  Easng of tension in stiff fuzes may lead to premature bursts,

Fuze Setting,

408, The amourt of fuze powder to be burned is regulated by the angle through which the
battom ring is turned.  Graduations are eut on the body of the faze to enable this angle to be read
off and an arrow or line & cut on the exterior of the movable ring, or vice versa, The graduations
ot the body are arbizrary divisions chosen to obtain the requisite degree of fineness of setting @ they
do not necessarily resresent minutes, degrees of arc or seconds of time,

409, Fuze scalesare Pﬂllli.ﬁhl"l'l to indicate the Hmes of I]ig]'lT. corresponding to the varons settings,

The movement of the bottom time ring may be {i) by hand, nsing the suitable settity key ¢ {i7)
by 2 hand setter ; (i) by a fuze setting machine, Skots are formed in, or studs project from, the
ring to enable i to e Luroed,

For hand setting with a key the position of the slots or studs is of little importance, &s the ring
is revolved until the graduation required appears opposite the armow.

With some types of hand setter or fuze setiing maching the position of the slots or stods must
be accurabe and care must be taken to avoid damaging or distorting them, On no account should
they be used for any purpose other than setting the ring withTthe approved key, setter or machine.

Escape Huoles.

410. In all Time fuzes (except No. 185) the time rings have mdial exhanst channels or cECApn
holes thtough which the gases generated may escape into the atmosphere. These vscape holes are
closed by escape hole dises,  An efficient seal i3 essential to prevent direct access of hurning gas at
high pressure from the gun [which would cause a prematere by flash over) and aban to prevent
muisture reaching the composifion during storage, Prematores are oceasionally experenced in sub-
calibre guns with No. 124 fuzes, when flash from chamber gazes enters the escape holes after the dises
have blown off but before the projectile is elear of the parent gun,

Fuze, Time, No. 125  Plate 19,

411. This fuze iz for nse with 2-pdr. to G-pdr. commaon nose fozed shell and has superseded Na.
124 ; 1t 15 smaller than bur similar in design and action (o No, 198,
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The flash channel between the detonator and the top ring is filled with mealed powder.  This
pives o slight delay in the liphting up of the top ring and & intended as a guarantee against the shell
bursting in the parent gun when used in sub-calibre guns,

The bottom ring has ratchet teeth around its periphery to engage the antomatic fuze setter, No
cover is fitted.

The desipgn and components of the fuze are chown in the lustration.

Safety Arrangoments.
412, The fuze embodies the following safety arrangementa ;—
[#]

The detonatar is carried ina pellet shich @5 beld elear of the striker nesdle by a stirrap
spring housed inside the sleeve, .

{ri) Accidental jgnition of the dotonator will not poate the magagine whille the Tese is set
" SAFE" as the flash holes in the rings are blanked in this position,

Brfore Fiving. y
413. The fuze 1= sct by tuming the bottom ring ontil the setting mark i in line with the e-
quiréd graduation on the upper ring,

Action—0On Finmng.
414. The imertia of the detonator pellet cavses it to st back on to the needle which pierces the
detonator, The resulting flash passes through the flash hole and ignites the composition in the top ring,

Action—Dhiring Flisht,

415, The fuze powder in the top ring bums round until it ignites the powder pellet in the cliannel
leading to the bottom ning. The fuee powder composition in the bottom ring 5 igmted and boms
until it ignites the powder pellet at the head of the channel leading to the magazine, Escape holes
are drilled in the Hime rings at the position where the train of powder is commenced. Each hole is
filled with a perforated powder pellet and closed by a brass disc, which is blown out and allows the pases
to escape as the powder burns.

Ackion—On Bursi.

415, The flash passes along the channel and ignites the powder in the magazine, The flash from
the magazine passes through the weakened portion in the contre of the closing plog and ignites the
explader,

Fuze, Time, No, 108, Flafz 19,

417, This igniferous time fuze is of 2-inch gauge and = tensioned.

The fixed upper time ring is graduated 0—22. The mevable lower time ring is engraved with the
setting mark.

Az an AA. fuze Moo 198 has been largely superseded by Nos, 206, 200 and 211 fuzes,
418 The fuze is for nse with :—

7] 12-pdr. to B-inch H.E. shell.
(6} 12-pdr. to d-inch Star shell (exeept d-fneh Mark XVI).
(18] 4-inch to 5.25-inch Smoke shell B.E.
{#) 5 2%inch and B-inch Chemical B.E.-shell.
(v 4-inch, 4.7-inch and 525inch Target Smaoke sheil,
{vi) 1Z-pdr. to 8-inch H.A. Practice projectiles.
(i) 12-pdr. Falling Target shell,
The design and components of the fuze are shown in the illostration,

The screwed watertight cover must be removed before fitting fuze to shell ; the cover may then
be temporardly replaced.

Safely Arvangements,
419, The fure embodies the following safety armangements -—
{#} The detonator in its holder 1= kept clear of the needle by a spring.

(i) Aceidental jgnition of the detonator will not ignite the magazine while the fuze is set
“RAFE Y as the flash holes in the rings are blanked.

Before Firing,
420, The eover is unscrewed and removed. The foze is set by turning the bottom ring antil its
setting mark is in lne with the required graduation on the top ring.

P
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Aetion—Cln Frring. f
| 421, The inertia of the detonator holder causes it to set back on to the needle which then pierces

the detonator. The resulting flash passes through two flash holes and jgnites the fuse powder in the
| top Ting.
|
|

Addion—During Flight,
422 The fuze povder in the top ring bums round oot it fgnites the powder pellet in the channel
leeding to the bottom ring. The fuze powder in the bottom ring is jgnited and burns until it ignites
| the pewider pellet at the head of the channel leading to the magazine, Escape holes are drilled in the
time rings at the position where the frain of powder i commenced. Each hole s filled with a perforated
powder pellet and elosed by a brass dise which is blown out and allows the gazes to escape as the powder
frns.

Adtion—COn Bursl.

423, Flash passes along the channel and ignites the powder in the magazine, The flash from the
magnrine passes through the weakened portion in the centre of the closing plug and ignites the explodar
ar detonates the gaine (where fitted),

The No. 188c iz similar to No, 198, except that part of the screw thread which holds the fuze in

{ the nose of the shell bas been removed. The cutaway of the thread allows the fuze to blow out easily.
No. 198 fuzes are used in certain HLA. Practice projectiles and these are stencilled appropriately,

Fuze, Time, No. 400,
424, This is a short hurning fuze for nse with -——
(#) 12-pdr. to I6-inch H.E. shell (with a gaina}.
{#t) &-inch and below (execept 3.7-inch) Shrapnel shell.
(tif) 12-pdr, to 8-inch H A, Practice projectiles.
The bady of the fuze and the safety arrangements are similar to those of No. 198, Mark IT
{Flate 19), Two additional flash channels are bored from the central space round the spring to the

oo time ring. The top time ding is empty, and flash from the detonator passes straight to the bottom
ring which is filled with S.R.5304 fuze powder.

The total time of burning of the fuse is O seconds.  To distinguish this fuze from the No. 198,
ite lewer ring is coloured with blue lacquer,

Fuze, Time, No. 402, Plade 19, 5

425, This fuze is for use with Shrapnel shell only in 12-pdr. H A and H.A T A, S-inch 20-cwt.
and 4-inch (Mark XIX) gons in DOEMS,, Fast Liners and Oflers. The fuze must nol be used with
HE. shell. The design and components of the fuze are shown in the illnstration, The time of burning
s fized so that the shell s exploded at 500-vards range and no fuze-setting is reguired.

Safety Arrangenienis,
126, The detonotor holder ic held pwoy from the strilier needle by the eprong.

Adtion—Ch Firing,
427, The detonator holder sets back against the spring and the needle pierces the detonator,

= I S | =

Adion—Dring Flight,
4258, The flash from the detonator passes through the flagh channel and jgnites the delay com-
position which causes a certain delay before igniting the powder pellet and magazine.

TIME, MECHANICAL

. 420, The mechanism of this type of Duee 13 designed to mnat a predetermined rate after the fuze
igarmed. As the rate is little affected by the rotutional velocity of the projectile in which it is fired,
thz time of munning or time of urst 45 practically constant in any type of gun, The design is capable
of being used in nearly all equipments, provided the time of flight is known, even though the range
tanle does not include a scale for the actual fuze. The mechanical tme fozes in supply are Nos, 206, |

07, 211 and 215; they differ only slightly in design.

Fuze Selting.

429, Time Mechanical Tuzes are intended to be set primarily by mechanical fuze setters, and the
graduations provide o secondary means of setting by cyve with a hand key.

Tl IJLHI_'\-' wrt L 1.riul_'l_' Y Euu]u.u.il_ﬂ e Lesid mJJ_-,,- Troan 00 Le 21 i. Tl lowesl :n.'l.lj'.uﬂ il which Lhiese
fuees will fumction is 007 ; with fuzes fitted with the muzzl: safety bridge piece settings less than this
will give hlinds,

Fuzes are set by mtating the dome in a clockwise direetion viewed from the point of the foze,

:
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430, The fuzes are issned set * safe ™ and must be in this condition before using the mechanical
setter. ’f a fuge is disturbed from the * saft ** setting, it most be carefully reset ™ safe "' befora it is
set by a mechamical setter, Small reverss settings to adjust over-get fuzes may be made, but main
setting must be in a clockwise direction enly.  Fuzes are not compromised by setting and may be
reset o number of times if required. If heavy vibration is experienced, the setting of pre-set Tuzes
may alter, If pre-setting is essential the setting of such fuzes is to be checked at frequent intervals,
and in any case after heavy vibration has ovcorred,

Although the most satisfactory setting is probably that done by the mechanical fuze setter, good
setting to the graduations by hand key is possible if care 15 excrciged. These graduations also form
a rough check for the mechanical setter, rticular care is required when setting with a hand key.
The key is marked with an arrow to indicate in which direction to rotate,

It iz important to ensure that the fuze i3 st set © safe " after the removal of the cover, especialls
when it has once been set,

431, The safety arrangements are similar to those in Percussion DA, uzes, and differ funda-
mentally from Combustion Time fuzes as no detonator is struck on firing the qun.

432,

433, Consideration has been given to the nse of time mechanical fuzes for bombardment, as this
would simplify drill, and the supply of fuzes to ships taking part in assaults. Trials have shown that
under easy conditions a time mechanical fuze will function on smpact, but at small angles of descent
or on soft ground there will probably be a high proportion of blinds. The shell burst is caused by the
crushing in of the head and nose, thus firing the detonator of the fuze or gaine, and this train of action
must cntail a longer delay than when a direct sction fuze is empleyed, whereas rapid inftiation {s most
desirable for bombardment shell,

434, Whenever possible, direel action fuzes should be used for bombarding, but when the guns
that are being nsed for bombardment must also be at immedinte readiness to repel aircraft, the use of
, time mechanical fuzes s acceptable unless a large proportion of the target is soft groand.

For fuging and unfozing shell, (see paras. 487 and 458).

Fugze, Time, No. 206,
435, This fuze iz for use with ;:—

(1) d-inch to S-inch H.E. shell (with No. @ or No, 10 gaine].
{if} 4-F-inch to 5.25-inch Star shell,
{iff) 5.25-inch and below Target Smoke shell,

(fe) 4-inch to 8-inch H.A. Practice projectiles.

Some difficulty may be experienced on removing fuzes supplied in the cylinders No, 202, Should
this accer and the fuze cover become unserewed from the fuge the fnze itself mnst be unscrewed
from the cylinder by means of the fuze fixing key.

The mechanism is similar to that of the No, 211 foze {(Plate 20}

On impact with thin steel plating fuze No. 206 with a No. 9. gaine will also detomate the shell.
At short ranges the gaine detonator will be actuated by the erushing in of the fuze hedy, even if the
[uzes are set " SAFE " : at lomger ranges or at oblique impact it is desirable that fuzes should be
sef to borat well beyond the target,

For instructions for fuzing and onfuzing shell, see para. 437,

Safety Arrangemenis,
435, The fuze embodies the following safety arrangements —

{f} The striker is kepl away from the detonator by 2 cam-shaped foot which rests on a
pillar, Should any fanlt in the mechanism allow the foot to come off the pillar before
the fure i= rotated, forther movement of the striker towards the detonator is arrestiad
by the centrifugal safety catch which engages the foot and becomes locked, Sub-
sequent rotation of the fuze will not free this lock, and a fuze fired in this condition
will e blind.

(it} During flight, the centrifugal safety catch opensand does not interfere with the striker
which is released after the passage of the “ SET ™ time,

{#ii) The glockwork mechamism canmol be staetn] wheo e fuee §s set " SAFE" as the
trigger safety catch prevents the trigger from seiting back and frecing the hand, As
long as the fure s set " SAFE "' the trigger safety catch is retained under the trigger
by a stud which projects from the inside of the dome.
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(i} No. sof Mark IT fuzes have been introduced into the service and have a device con=
sisting of a bridge piece which prevents the hand of the clockwork mechanism from
rising until the mechanism of the fuze has run approximately one second. This i

prevents premature bursts cccnrring just inside the muzzle of the gun,

Before Loading. i |

437, The watertight cap is unscrewer] and removed. The dome is set to the required fuze Eength,
Thiz operation shears the dome shearing pin and alio allows the trigger safety catch 1o come out
f-om underneath the trigger, L

Action—0n Firing,
438, (1} The locking ring scts back, shearing the small rivets by which it is held, and its bottom
edge s cul into by the locking pins in the base piece, As the locking ring is keyed to
the dome any further turning of the dome relitive to the base pices {5 prevented,

féf) The trigeer sets back and frees the hand thus allowing the mechanism o start. The
hand revolves anti-clockwize, and the hand spring continues (o force it dgainst the
nnderside of the hand race.

(i#i) The rotation of the projectile canses the sentrifugal safety cateh to swing out clear
of the cam on the striler.

Action—Ihering Flight and on Burst,

439 The hand revolves until it comes in line with the gate in the hand race. The hand spring
forees the hand through the gate and the end of the striker lever is released. This allows the striker
to turm 5o that its foot drops off the pillar. The striker spring forces the striker down so that its
point pierves the detonator, Flash from the detonator ignites the powder in the magazine.

p Fuze, Time, No. 207.
' 440, This fuze i for use with the same shell as No. 208 fuze and also with 4-inch, Mark XVT,

end 4.5-inch to 5.25-inch Star shell, and 4.5-inch and 4.7-inch Chemical BE, ]
The fuze was introduced as a strengthened form of Mo, 206, but is now being superseded by No. : i
211 for HE. shell.
The Safety Arraugements aml action are identical to those of No. 206, The Mark ITI design is
fitted with & bridge piece, which prevents the hand of the clockwork mechanism from rising until the
mechanism of the fuze has run approximately one second, This prevents premature bursts ocourning
ast ingide the muzzle of the gun.

Fuze, Time, No. 211. Plase 20,
441, The foze can be used with —

| (i} 4-inch to 8 inch H.E, shell.
(i) 5.25-inch and below Target Smoke shell,

This is a detonating fuze embodying 2 gaine ; it is superseding No. 206 fuge in all H.A. equip-
ments in which the combination of No. 28 fuze and No. 10 gaine iz approved,

The design and ¢omponents are shown in Plafe 20. The mechanism is hovsed lower in the
body than the No. 2068 fuze to improve the strength of the fuze and its ability to resist stresses on
firing.

For instructions for fuzing and unfuzing chell sée para. 487 and 488,

Safety Arvangémenis,
442, The fuze embodies the following safety amangements . —

{1) The striker is kept away from the detonator by a cam-shaped foot which rests dn a
pillar. Shoold any fault-in the mechanism allow the foot to come off the pillar before
the fuze is ratated, further movemeant of the striker towards the detonator is amested
by the eentrifugal safety catch which engages the foot and betomes locked, Subse-
quent tolation of the foze will not free thislock and a fuse fived in this condition would
be blind, r X

(it} During flight the centrifugal safety cateh opens and does not interfere with the striker,
which is released after the passage of the ™ set ™ time,

{fif) The centrifugally operated shutter blanks off the passage between the detomator and
the magazine. A detent holds the shutte: in the " SAFE "' position.

{#v) The hridge piece prevents the hand of the clockwork mechanism from rising until the
mechanism of the fuze has run for approximately one second, This prevents premature
bursts occurring inside the muzzle of the gun,

————————
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Before Loading. v
443, The watertight cap is unscrewed and removed, The fuze is set by turning the dome Lo the
reqrired foge setting ; this operation shears the dome shearing pin.

Action—0n Firing,
444, There are two series of actions, namely, those caused by set-back (which ocour simultanecusly}
and those caused by the rotation of the projectile,
In the first series '—
{i) The locking weights sct back and foree the ‘ocking pins into the space between the
dome and the Body, thus preventing any further refative movement between them,
{#) The trigger sets back and frees the hand, thes allowing the mechanism to start. The
hand revolves anti-clockwise and the hand spring continues to force # against the
underside of the hand race,
(¢t} The detent sets back against its spring and frees the shutter,

I llee secomid semies /—
{i} The centrifugal safety catch swings clear, allowing a free passage for the foot on the
striker when it drops off the pillar,
{if) The detent topples and locks fteall back under the shoulder of the detent hole.

{#f) As the shutter is no longer held by the detent it slides over against the pressure of the
shutter springs into the armed position.

Action—During Flight and on Birst,

445, The hand revolves until it comes into line with the gate in the hand race, The hand spring
forces the hamd through the gate and the end of the striker lever is released. This allows the striker
to turn so that its foot drops off the pillar, The striker spring forces the striker down and its point
pietces the detonator. Flash from the detonator ignites the C.E. in the stemmed channel in the shutter
and the magazine is detonated,

Fuze, Time, No. 215.
446, This fuze iz for use with 4.5-inch to 5.25-inch Star shell.

The safety arrangemenis and action are similar to those of Mo, 207, Mark T1T fuze, with a longer
time of running. (Maximum of 80 seconds.)

CH. XII-SECTION 4—TIME AND FERCUSSION FUZES

447, These are Time fuzes embodying a percussion mechanism which works on the inertia
prigciple,

The fuze will function on impact before the time mechanism is due to function or if the time
methanizm fails to function correctly.  These fuzes are obsolescent.

The safety arrangements are detailed in the deseription of the No, 83 fuae,

Fuze, Time, Percussion, No, 93, Mark I, FPlais 17,

448, This fuze is for use with finch to 15-inch Shrapnel shell, It is a clamping fuze and its design
and components are shown in the illustration,

Safely Arrangements.
448, The fuze embodies the following safety arrangemsnts ;—
Tinte Portion.—{f) The time pellet carrying the detonator is prevented from falling on the
needle by a stirrup spring and a safety pin,
(i) While the fuze is set to SAFE, accidental ignition of the detonator
will not ignite the magazine &5 the flash holes are blanked,

Percussion Portioe —The percussion detonator is prevented from moving forward on to the
percussion needle by a steel ball interposed between the top of the pellet and the top of the
recess in the body of the fuze, Tt i3 also retained by the stirrup spring taking under the brass
ferrale.

Before Loading

450, The satety pin is removed.  The cap is cased back (right-hand screw), the bottom ring is
set to the fuze setting ordered and the cap sérewed down again, No attempt should be made to
repiace the safety pin once it has been removed, and if not required for immediate use, the fuze must
b removed from the shell and thrown overboard.
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Action—{n Firing,
451, Time Portion.— The inertia of the time pellet cavses it to set back through the stirrup

spring on to the time needle, Flash from the detonator ignites the fuze powder in the top
ring and the powder burns as in the No. 198 fuze.

Pereussion Portion.—The inertia of the ferrole causes it to set back, straightening out the
arms of the stirrup spring and exposing the hole in the body in line with the stesl ball
Centrifugal force causes the ball to fly out into this hole. The fuze is now armed, the per-
cussion pellet being Beld back only by the ereep spring.

Action—On Burst or Tmpact,

452, Whet the fuze powder has burnt the flash passes down into and ignites the fuze magazine, If
the shell strikes an object before the time portion has functioned, the percussion detonator peflet
will set forward on to the percussion needle ; this will dgnite the detonator, and the resolting flash
will pass into and ignite the fuze magazine,

453,

CH, XII—SECTION 5—DRILL FUZES

Drill, Percussion, Direct Action, Fuzes.
454, No, 45P and No. 230 are in service. They are converted service fiuzes with all explosives
and ignition arrangements removed, or solid plugs shaped to represent service fuzes.

Drill Time Fuzes.

455, Thess consist of converted service fuzes with all explosives and ignition arrangements
removed, or of specially manufactured plugs contoured to represent service fuzes. They can be used
for fuge setting drill. Fuzes, dll, time, No, 208, Mark II, No. 207 and No. 211, Mark I1I, are pro-
vided with removable rings which can be replaced when worn,

Marking of Drill Fuzes .—
458, ) All fuze bodies are black,
[##) The caps of 45P drill fuses are red.
() The portions of time fuzes om which the graduations are engraved are left bright.
(fv) The word * DRILL * is stamped on them,

ANY FUZE WHICH IS NOT BLACK, OF WHICH DOQES NOT HAVE THE WORD
" DRILLY STAMPED UPON IT, SHOULD BE TREATED A5 LIVE.

CH. XTI—SECTION 6—GAINES

457, Gaines are used with igniferous fuzes (and occasionally with detonating fuzes) to produoce
detonation of the shell flling and are fitled in the shell directly below the fuze. They are actuated
by pressure from the explosion of the fuze magaxine and initiate the detonation wave which is con-
veyed through the exploder to the shell filling,

Gaines are fitted in all H.E. shell with 2-inch fuze holes, except shell for 3.7-inch howitzer and
shell using fuze No. 211, Gaires are also used in some Target Smoke and special Bombardment shell.
The letter & after a Mark indicates that a Lead Azide Detonator is fitted.

Gaine, No, 10. Plate 19,
458, This gaine is for use with —
(f} B-inch to 8inch, 14-inch, 15-inch (B.N.F.) and 16-inch H.E. shell.
(¢} 5.25-inch and below Target Smoke shell.

The desdgn and components of the gaine are shown in the illustration,

Safely Arrangemenis.
458, This gaine embodies the following safety armanpements :—

(] The detonator is not in line with the needle before firing. Shonld the needie be forced
back by any cause its point will take in a hole in the shutter, The shuotter is held in
itz safety position by a spring and a detent,

(1) Accidental ignition of the detonator will not fire the magazine as the detonator is oot
in line with the fire channel. Should the detonator fire accidentally, the gases generated
will pass down into the vent hole.

(¢78) Daring Hight, the needle is kept cléar of the detonator by the needle disc.
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Action—n Fiving.
460, The detent sets back against its spring and frees the shutter which moves, under the

influence of centrifugal force, until the detonator is in the centre line of the gaine between the needle
and the fire channel.

Acison—n Burst,

461. The gases prodiced by the ignition of the magazine of the fuge force the needie of the gaine
back on to the detonator. The detonator disrapts and starts the chain of detonation which passes
through the CE. in the fire channel into the magazine of the gaine.

Gaine, No. 9,

462, This gaine is similar to No. 100, except that it is manofactured in lead free material, and
therefore can be used in shefl filled with high explosive containing Pierde Acid.

Gaine, No. 11. Plate 19,
463, This gaine is for use with =—
() 12-padr. 12-cwt. and 3-inch H.E. shell,
() ‘:}fﬂ-}ﬂfh. 4.7-inch, 5.25-inch, G-inch (Mark XXIII guns) and B-inch Chemical Bursting

The design and components are shown in the lustration,

Safety Arrangement,
464, The centrifugally operated shutter blanks off the channel between the detonator and the
fire channel of the magasine.

Action—Om Firtng.

465. Centrifugal force causes the shutter to swing over against the pressure of its spring. The
stemmed channel in the shutter is thus brought into fine with the detonator and fire channel of the
magazine.

Action—On Burst,

468, The gases produced Dy (he jgnition of the fue magazine canse the detonator of the galne 1o
disrupt. The chain of detonation passes through the CE. in the shutter and the fire channel into the
magazine of the gaine,

CH. XII—5ECTION 7.—DETONATORS FOR FUZES AND GAINES

457, A " true " detonator is one which on initiation will transmit a wave of detonation to the
high explosive filling of a fuze or gaine.

The term ' detonator " has been used cather Ioesely and it became customary to refer to caps
filled with an igniferous composition as detonators,

Baoth true detonators and igniferous compesition Alled detonators are fitted in fozes nsed in Naval
service, and to avold confusion troe detonators will be referred to as "' Disruptive ™ detonators and
igniferous composition flled detonators as ** Igniferons ' detonators.

The greatest care is taken to ensure that detonators are correctly made, that they are clean and
that no loose fulminate or igniferous composition is on the exterior, In spite of precantions it is
possible that over-sensitive detonators may sometimes be passed into the service, and it is therefore
of the utmost importance that detomators or fuzes containing detonators should be very carefully
handled.

468. Fulminate of mercury and igniferous compositions are lisble to deteriorate and to become
unserviceable with time ; the rate of deterioration of igniferous compositions is very much less than
that of pure fulminate.

Mo age limit is placed on the life of detonators Alled with fgniferous compositions or on composite
detonators filled with jgniferous composition and lead azide. A life of ten years is placed on detonators
of pure fulminate. The speed of deterioration is increased with the temperature of storage.

DISRUPTIVE DETONATORS
468, Disruptive detonators are fitted in Percussion DA, and Time Mo, 211 fuzes and in all gaines,
The container i5 of copper and the filling consists of (i) a top layer of * A" mixture amd a bottom
1ayer of lead azide, or (i) a charge of pure fulminate of mercury.
Dietonators filled in the first manner have the letter " Z ' suffixed to their nomenclature,

Dizruptive detonators are initiated by o divect blow froot @ sharp hard oeedbe which causes a
molecular disruption and a wave of detonation is propagated to the fuze magarine,
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470, The several types of disruptive detonator used are @
g=grain detonafor  [(filled fulminate of No, 18 fuze
mercury) now superseded for carrent No. 18P fuze
filling by the S-grain “ £ Ma. 194 foze
No. 45P fuze (Marks 11, VII/TI, VII****/[]
X1 )
Mo, 130 fuze

4-prain detonator (filled CE. and lead Na. 11 gaine (Mark T1ZY)

azide)
S-grain detowaior  [filled fulminate of Mo, H4 fuze (all marks up to and including
mercury) now superseded for curment Mark X)

No. 45P foze (Marks VLT, VILI**, X

No, 8 gaine {all marks up to and including
Mark V)

No. 44 fuge {all marks above Mark X)

Mo, 450 fuge (Marks VII*es=Z ], VIII**Z,
XZ, XIETL

Mo, 117 fuze

Na, 114 fuze

Mo, 230 fure

No, Z230P fuze

No. 240 fuze

No. 241 and 248 fuize

No. 360 fuze

No, 360 C [uze

No, 211 fuze, No, 720 fuze

No. 8 guine {all marks above Mark IV)

No, 8and 10 gd.ll"lt'_'

Mo, 11 gaine (Mark I)

S-mrain detonalor (filled A S A No. T30 fure (magazine detonator) as alter-

native to the S-grain " & '

filling by the S-grain "' Z"

Sgrain " £ delonator (filled compo-
sition " A ' and Tead azide)

ti-grain detenafor (filled CE, and lead
- aEide)

To-grain detonator (filled fulminate of
MHETCUry)

28-grain £ 7 detonator (Alled compo-

No, 254 fuze (Marks 1T and TV}

No, 253 Tuze (Mark I)

No. 2 paine [both detonator and gaine are
aban escent)

Tuze Bomb Hydrostatic No, 1

gitfon “ A " and lead azide)

IGNIFEROUS DETONATORS
471 Ignifervus detonators ignite gunpowder by fash and their usual function is to ignite the
powder filling of a fuze magazine.
These-detcnators contain one of two types of flling according to their service —
(A} Detonatoss for Base fuzes, the percussion part of Time and Percussion fuees and Nos.
243 and 246 fuzes are filled entively with A mdatoce. Tl Cype ol [lliug s also gsed i
Fuzes Nos, 206 and 207,
[B) Special detonators for Time and the Hme part of Time and Percosslon fuzes, flled
approximately half and half with B mixture and a powder pellet.
472 A and B compositions are mixtures of the following substances (—
B MIXTURE
11 per eont, by weight.
82.5 per cent. by weight.
35.5 per cent, by weight.

A MIKTURE
B parts hy weight
6 parts by weight.
4 parts by weight,

Fulminate of Meveiry
Chilorale af fofash e
Antrmony sulphide

Igniferous Detonators, Filled * A © Mixture.

478, These detonators are made in three sizes—3, 2 and L7 grain, They are designed to be
struck by a needle on the top and are fitted in the following [iees —

Frgradn delonalor All medinm and large base percussion fuzes,
No. 208 f”“ﬂx'rimu ingchamical [use.
N, 207 fuze |

2-prain delomalor Fuze, pereussion, base, Hotehkiss,
I.7-prain defonaier |, Nao. 81 fuze -Lﬂ"imn arkl [wrru_e.-;.inn [uzes—percission arrange:
No, O3 fuzga | ment)

No. 243 fuze | . .
i With larger hol t :
No. 246 fuze | it larger hole in the detonator
N, 720 fuze  With lasger hole in the detonator for percussion
] arranpement.

R

e
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Igniferous Detonators, Filled ¥ B "' Mixture and Powder.,

474. This type of detonator is used in the time arrangement in Time, Time and Percussion and
fuze No. 720, Marks I to [T1.  These detonators are more squarely shaped than the plain feniferouns
detonators and are designed to be struck by o needle an the bottam,

The detonators fitted to the different types of Time fuse differ sliphtly in filling and construction,
but are all made an the above lines.

As an example, the weights of explosive filling in the detonator for foze No, 198 are —
! 1.1 grains detonating compostbon © B
141 graine of punpowder,

CH. X1--SECTION 8.—MISCELLANEQUS

Fallures and Accidents with Fuzes.

475. " Blinds " or " Prematures " may occur with any type of fuze, They may alse occur
through a fanlt in the shell or itz filling quite ppart from the misbehavionr of the fuzo.

With percnssion mechanizms a blind usually indicates that the main detonator of the fuze has
failed to fre.  With time mechanisms it may mean that {1} the detonator of the igniting arangenent
has failed to function, or (2) the time tings have failed to ignite, or (3) the time ring having ignited,
the fuze powder has failed to continue burning or to convey the flash to the magazine. The net
resull s the same in all cages—the Tuze does not function,

Blinds in fuzes may be due to any one of a large number of canses or even to a combination of
causes which it is impossible to determine without investization. One of the non-technical reasons
muy be the failure to remove the safety pin orfand safety cap.

i The term " premature " applied to a fuze indicates that some partion of the fuze has functioned
socmer than was intended, with the result that the shell filling iz exploded prematurely.

476, By reason of the Safety Arrangements in fuzes 3 premature action of the fure detonator
will ot always result in the premature explosion of the shell. In fuges, however, where thers ic
nithing to prevent the flash from the detonator reaching the fuze magazine the premature action of
the detonator will result in the immediate explosion of the fuze. A premature fgnition of a fuee

. detonator may resull in a shell bursting when the gun is fed and before the shell has had time to
resich the muzele, A similar aceident may occur owing Lo a defective shell or filling,

It is important when reporting prematures to take great care to ensure that full fetilars of
the shell, the fuge and the charge used in the gun are reported to the Admiralty ; this will enable [
the matter to be fully investigated and avoid suspicion heing thrown on the fuge or on the shell when
the other is really responsible for the accident.

Prematures in fozes moy be doe to a large number of canscs, and it 3s impossible without thorough
investigation fo determine the eause of any one accidental explosion.

Firing through Muzzle Covers,

477. Base fuzed shell are not lisble to premature if fired theough a muzzle cover, even if the cover
is coated with fce.  Nose fuzed shell may premature if fieed theongh a muzele cover; and if they do
not they will probably be blind.

AT8. For Guns, 2-pdr. fo 12-pdy. inelusive—When muzele covers of any nature are in place, whether
or not they are likely to be couted with ice, the first round fired showld be a practice projectile or a I
base fuzed shell.

478, For Guns, 3-tnch and ahove —

i#} When ciroumstances are such that throughont the whole period during which the guns
are likely to remain loaded, formation of ice & not liable to occur, all shell, whetler
base fuged or with direct action fuzes (including K deviee shell) orf Hme fuzes, may be
fired through muzzle covers if conditions make it desirable to keep covers in place,
The exceptions to the above are fuzes Nos. 44 and 43P,  Shell fuzed with these fuzes
are not to be fired through covers, and when they are in use and it is necessary to keep
covers in place, the frst round must e a practice projectile or a base fuzed shell,

(i) When ice is liable to form, base fuged shell and K deviee shell may still.be fired through
the covers, but shell fuzed 10 A, or thase fitted with time Tuzes should not be fired,
A practice projectile. (or @ base fuzed shell, sccording to circumstances) should be the
first round fred.

Note —Cartridge, Q.F. 40 mm. Practice {weighted and pl shell) must be used for 40 nom,
f Baofors guns and not Cartridges OF, 40 mm, Projectile Practics {fuzed and filled 5.R.274).

f
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Care of Fuges,

480, Instructions for the care of fuses supplied seperately in tin cylinders are set out in the
NN & ERx.

Should the watertightnoess of Tuees supplied in their component shell be compromised in any way
(e, !l}' romoving the pin or by setting of o time ting) that fuee, if not immaediately fied, should by
regarded as unft for service, and the complele round retirmed to & Naval Armament Depot at the
earliest opportunity,

Meial Fuze Covers,

481, Metal fuee covers have proved superior to rubber covers,

Metal covers are not to be removid antil abselutely neassary, due regard being paid (o operational
and weather conditions,

I the event of fuze fmilures the rootine report (Form No, S.1148(7) ) is to state the period of
time between the removal of the Tuge cover and fiving, topether with any remorks us to weather con-
ditions, elo., to which the shell may have been exposed belore and during that period, amd which
may be helplul in determining the eanse of the failure,

Kit Plasters.,

482, Kit plasters form a method of wiaterproofing and o means ol protection for fuges of shell
in rzady-use racks in exposed positions, Instructions for vse are contained in .M. & E.R.

The plasters consist essentially of a conical eanvas eap soaked in kit composition and placed
over the noye of the fuzed shell, They can be rendily removed by the beckets without the use of o
key or other instrument, Kit plasters are supplied for No 44 fuzes,

483, The melhod lo be wused when fitting a plasler 15 :—

{i) Remave any grease from the nose of the fuee,
(67) Heat the composition in my cedinary gluepob, It shouled remadn at full heat for about
15 minutes before it is used,
{fi1) Men handling Lllcfnstm should rub a little mineral grease over their hands to prevent
the composition adhering.
{iv) Place a paper cover (supplied with the plaster) over the nose of the fuze to prevent the
composition adhering to the fuze,
(vj Hp the plaster into the composition and keep it there for one minute, so that it may
he well saturated.

(wi) Lift the plaster from the composition and allow it to cool until the composition is no
longer runny.

(wid) Two men should each take hold of two loops and pull the plaster quickly over the
nose of the shell, seams out. The seams should then be pressed down with a suitable
picoe of wood.

{viif) Finally, dip the nose of shell 4.7-inch and below into the hot composition till the com-
pesition just covers the junction between the bottom of the plaster and the shell, With

ahiell above 4.Tdnch, apply a cont of compesition with a brush, Scrape off any com-
position which runs down on to the body of the shell when it is stosd on ik base.

(ix}) To facilitate removal of the plaster, a becket of spun yarm should be rove through all
four Joops of the plaster. A tug on this bockel will pull all four loops at once,

CH. XII—-SECTION 9—FUZING AND UNFUZING SHELL
GENERAL,

484, Regulutions concerning the safety precautions 9 be observed while fusing and unfuzing
ghell are set out in N.M.E R,

Shell G-pdr, and below and all shell for submarines ars supplied fuzed,

As u wartime measure HE, shell 5.25-inch and below fitted with Fuzes No, 206 or No, 207 are
stppliod fuzed,

In ships other than DJEM.S,, Fast Liners and Auxiliay Vesscls, H.E, shell for use with Time
Combustion fuzes are supplied plugged, with gaines in position (if fitted). Certain H.E. shell for use
with Percussion, 13,A., Fuzes, are also issned plugged,

For DVEM.S, Fast Liners and Auxiliory Vessels, shel below G-inch are supplied Tuzed ; Ginch
shiell are jssuod plugged and are fuzed on board with nssistunce-from Naval Armament Supply personnel,

All components that screw into the base of a shell (fe., base fures, tracers)y have left-hand screw-
threads, Nose fuzes have right-hand screw-threads.
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INSTRUCTIONS TO FUZE —GENERAL.
485. (s} Ease the " grub ™ or fixing screw in the mose of the shell right back to ensure that it

clears the threads of the plug. The screw recess will be found full of luting.

i#) Unscrew the plug from the fuze hole and remove the plug and washer. Washers which

are sometimes fitted round the head of a No. 8 paine should not be removed, I the
plag cannot be unscrewed with the service fuze key, the shell is to be landed at the
first opportunity at a Naval Armament Depot,

(e} Wipe the threads of the fuze hole to ensure that no explosive is left on them,

fiv)

()

(i)

(w2

{udis)
(1)

Coat the threads of the fuze with Mark V liting, taking care that no luting is applied
to the bottom of the fuze, Place a fillet of Mark VI luting or R.D. 12054 under the
washer, No lubricant other than Mark ¥V luting is to be used ; it is to be applied with
a new brush, Mark VI luting is tacky and should be applied with a wooden spatula.
See that the gaine is screwed home. With a No, 8 gaine this iz done by feeling with
the fngers that the head of the gaine is below the sorrounding washer (care being taken
that the pressure plate of the gaine is not touched) ; with other gaines it 15 done by
feeling that the gaine itself is not loose.  [f the gaine is not screwed home the shell is
to be returned to o Noval Avmament Thepot,

it washers to the fuzes as follows :—
Mos, 44 and 45P—no washers.

Percussion, VA, Time, Time and Percossion—a copper asbestos washer unless a
washer has already been fitted.

{} Insert the fuse and screw home, using oo mone foroe than can be applied by hand
with the service fuze key. The washer must be kept central so that no part of it
protrudes beyond the side.

(&) Fuzes fitting .5, fuee holes (Lo, Nos, 44 and 43P fuzes) are screwed in by their
caps, which are slotted across or provided with & square recess in the top. The
cap turns the fuze by the body pins, on to which the cap fits with a bayonet joint,
It is not always possible, because of the taper of the G.5. hole, to screw the fuze
far enough in for the underside of the bead to bear on the bottom of the recess in
the nose bush and a slight protrusion of the fuze is to be accepted ; a fillet of
Mark VI luting is applied in the recess in the shell under the head of the fuze. Tt
is eszential with fuzes having a screw-cown watertight safety cap and tightening
plug (¢.g., No. 45F fuzes) that the tightening plug should be in the screwed down
positinn when the fuze is in the shell,

{£) Fuszes fitting Z-inch holes are screwed in by the body,  The fitting key takes into a
groove of hole in the body. Thus, in Tome fuzes with watertight covers the cover

mmst be removed before screwing in the fuze,

() Time and Time-and-Percussion fuzes must be set SAFE before they dre inserted,

Screw the grub serew firmly home. Fill up ite recess with Iuting, Mark VI
FProtect the head of the [wze from damp.  This is applicable only to Noo 44 aml carlier

marks of No, 48P, which have no watertight cap and have not already been water-
proofed in depat.

The procedure is —

{4} Untie the knot in the becket of the safety pin. The becket is rove through the
crown of the safety cap. No, 44 fuges, Marks X and later, do not have a becket.

{#) Remove the securing pin or pins, In No, 44 fuges, Mark X and later, this also
removes the safety pin.

(g} Remove the safety cap carefully so as to avoid any strain on the becket of the
safety pim,

{d) Examine the Pettman cement over the head of the fuze to see that it is sound and
in good condition ; if it is not in good condition the luting may work down into
the fuze and saturate the detonator. Fuges which are not in good condition should
be returned to 4 Naval Armament Depet.

(¢) Coat the top portion of the fuze with Mark IV luting, placiog a thick Iayer over
the head of the fuze. In applying lutisg to the head of a No. 44 fuze care must
be taken to avoid depressing the needle dise as this will fire the detonator, '

(f} Reeve the becket of the safety pin through the erown of the safety cap.
(2] Beplace the safety eap

(k) Replace the securing pin or pins and open out the split ends. In fuzes No. 44,
Mark X and later, replace the safety pm; i any dificulty s encountered in so
doing the fuze should be removed and reurmed to a Naval Armament Depot unless
it is likely to be fired in the near future,
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(1] He-knot the becket of the safety pin,

Naie—In future manufacture the luting may be applied to the head of the fuze at
the fuze-filling factory, No further waterproofing on board will be necessary
with these fnzes

ix] With DA fuzes stencdl the word " FUZED " an the shell with the special vermilion
paint,

INSTRUCTIONS TO UNFUZE - GENERAL,
488, Unfuzing shell is carried out by reversing the operations just described :—

(¢} Emse the prub screw right back.

{15 Unserew the Toze with the service fuze key (nsing no more force than can be applied
by hand). If the fuge cannot be removed by this means, the fuzed shell must be re-
turned to & Naval Armament Depot-at the irst opportunity,

(#17] Examine the [uze to see that no part of it remains m the shell. 1} a portion remains
in the shell, the shall is fo he handled with care, kept in the horizontal position and
lowered overboard in deep water, The remainder of the fuse should be handled with
care and thrown overhoard at onee, In oo cirenmstances should any attempt be made
to remove & portion of a fuze remaining in 4 shell on board H. M. Ships.

{iv) Insert the plug, with leather washer under the flange, and follpw a procedure similar
o that in (344), {iv] and {v) of para, ¢85 The threads of the plug must be wiped clean
before applying the luting. Screw up the grub screw and fll jts recess with Inting
Mark VI, Care s to be taken that the cotrect type of plug s placed in the shell.

() Strike through the word * FUZET} " with vermilion paint,

{vd) Replace the Tuzc in a tin cylinder and seal it

TIME MECHANICAL FUZES AND FUZE NO. 230

487, Shuoll supplicd fuzed with No. 206, 207 or 211 fuzes may mlsn be nsed with Fuze Mo, 230
over Gaine No. 9 or 10 and vice verse.  When a No. 211 foze is fitted on board in place of any other
fuze and gaine, the “ G9 " or ** G.10" marking on the shell shoold be erased or barred out and if &
MNo. 211 fuze is being replaced by other fuze and gaine, the " G8 " or ' G110 " as applicable, should
be added by stencil to denoto the presence of a gaine,

To Fuze with Fuze No. 211,

488, Easc the grub serew fully back and remove the pleg (with leather washer] by means of
Key No, 48, Mark I, or a suitable screw driver, faking care that the companents of the exploder system
are not spilled from the shell. To ensure that all the components are in plage a ' gauge," depth of
cavity, filled HLE. shell, No. 7 is supplied.  The gavge should be applied to the shell cavity, using the
longer end of the gauge which is marked * NOT GO The bottom of the gauge will rest, without
pressiire, on the exploder in thi cavity and the Hange should be just clear of the nose of the hell, If
the gauge, without undue pressure, touches the nose of the shell on both sides the shell shonld be
re-plugged afl returmed to o Naval Armament Depot at the first opportunity.

If the gauging s correct screw in the fuze (which has a copper asbestos washer secured to it)
wsing Key No, 89, Mark [T [Schedule of keys, page 131). Screw the grub screw firmly home and
fill the recess with luting, Mark VI

To Fuze with Fuze No, 230 over Gaine No. 9 or 10.

488, Ease the grub serew illy back and remoye the plug Mo, 20 (with leather washer) or fuze
Mo, Y11, taking care that the components of the exploder system are not spiiled from the shell. Gauge
the cavity with gauge Ko, 7 as described above for N, 211, Insert gaine No. 9 or 0 by meane of
Key No, 689, Mark II.  The gaive, when screwed down, need not make metal-to-metal contact with
the seating in the shell, but should give firm compression to the exploder system. Undue foree is
nat to be nsed.  Apply gange No. 7 to the fuze hole using the end matked ™ GO after insertion of
gaine.  The flange should moke metal-to-metal contact with the nose of the shell. If gauging is
correct, insart Fuze Neo 280, using Key No, 121, Mark 1 (taking care that the copper asbestos washer,
which i provided with the fuze, is im place). Screw the grob screw firmly home. Fill the recess with
luting, Mark VL

To Remove Fuze No. 230 and Gaing No. 9 or 10,

450, Ense the grub serew fully back and unscrew Fuze No, 280 (with the C. & A. wagher) and un-
screw the paine, nsing the same implements as those for (uzing described above. No unduoe force
should be used. The shell can then be Tuzed with Fuze Noo 211 or plugged with Plug No, 205 the
precations and gauging as set out in para, 458 being observed.

FUZES IN 14-INCH, 15-INCH AND 16-INCH, H.E. SHELL. Fig: 5

491. These shell, when prepared for time fuzes; are marked with the word “ TIME " in two
places on the nose, Lf 15-nch FLE. shell bave ane alloy caps in place, the caps should be removed
and left off after fuzing.  The approved luting is Mark VIE or VTIm.
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f To remove Time Combustion Fuzes in 14-inch and T-inch FLE, Shell and Fuze with Fuze No. 118,
493, (a) Slack back the fixing scrow,
' (8 Remove the time fuze with key No.o 88 and replace in its tape-bandesd evlinder.

(¢} Remowve the gaine No, 9 or 10 with key No 69 and place similarly in its eylinder.

() Insert exploder, 3 op, CF, pellet, with lifling bamd.

{#) Using gange No. 9 test the depth of cavity, and if cortect, insert two tracing cloth discs
om top of the exploder. Gavge Mo, 9isa ¥ Not Go ¥ gauge, and when used, the bottom
of the gange will rest, without pressure, on the exploder, 3 oz, C.E. pellet, in the cavity

} and the fange shoold be just clear of the nose of the shell, - Shonld the cavity be of
incorrect depth, the shell must be returned to the nearest Naval Armament Depot,

(fy Insert fuge No. 118 with copper-asbestos washer under flange with Keys No, 118 or
| No. 121, using luting where and as described on the Diagram,

(g} Tighten the fixing serew and cover with lutimg as called for on the Disgram.

(4 At this stage the stencilling of the word " Time ™ {0 two places shoiild be Carred through
but not obliterated, in order that it may be known that this sliell can be explodered to
tuke n gaine and thme fuze,

To remove Fuze No, 118 in 14-inch and 16-inch H.E. Shell and Fuze with a Time Combustion Fuze.
483, () Slack back the fixing scrow

1 (# Remowve the fuzge No, 118 with Keyvs No, 103 or No, 121 and replace [ (ts tape-banidisd
evlinder,

(¢} Remowve the two tracing ¢loth discs and 1t out the exploder, 3 oz, CE, pellet, using a
hook made of brass wire, In order fo ensire that all componeits are in place and suit-
able for receiving u slight compression upon the insertion of No. $ or 10 gaine, & gauge,
depth of cavity flled TLE. shell No. 7, is sapplied,  Apply this gauge (o the shell cavity
nsing the Ionger end of the gavge marked ** Not Go.”  The bottom of the gauge will
rest, without pressure, cn the explodering umit in the cavity and the flange shonld be
just clear of the nose of the shell, T0 the gauge, without undue pressure touches the

| nage of the shell on both sides, the shell shecld e replugged and rturned to an Armament
1 Depot at the firsst opportunity,

() 1 the googing is corvect insert gaine No, 8 or 10 with Key No, 88,
" {e] Apply gange No. 7 to the fuze hole, nsing the end marked ' Go after insertion of gaine.”

The flange should make metal to metal contact with the nose of the shell. If incorrect,
(he ghell should be returned, plogged with plug fuge hole 2nch No, 11 to the nearest
Naval Armament Depot, On no aceount slould plug fuze hole S-inel N, 13 be inserted,
If the depth is correct insert fuse No. 400, placing a copper-asbestos washer under the
flange, or fuze No. 401, which has a copoer-asbestos washer secured to it, with Key
No. 89, uging luting where and as deseribed on the Diagram,
i (g) Tighten the fixing screw and cover with loting as culled for on the Diagram,
' () The word TIME should be re-stencilled on the shell.

To remove a Time Combustion Fuze in 15-inch HLE., BN.F. Shell and Fusze with Fuze No, 360,

diM, (a) Skack back the fixing screw. |

(4] Remove the time fuee with key No, 88 and repliace in its tape-banded ovlinder,

(e} Remowve the gaine Noo # or 10 with key No. 80 and ploce stmilady in it eylinder.

{ef) Remove the two tracing cloth discs, lift ovt the exploder, 28 dram C1Z pellet, together
with the three glazeboard discs placed at the onderside between the pelleét and lifting
band, using a hook made of brass wire,

ofi] Insert exploder, Soe TNT, pellet, with lifting band, followed by two (racing cloth

disea.

{f) Using gange No. 8 test the depth of cavitv, Gauge No, 8 is a ** NOT GO " gauge, and
when nsed the bottom of the pawpe will rest, without pressure, on the tracing cloth
dises in the cavity and the fange should be just clear of nose of shell, Should the cavity
be of incorrect depth, the shell should be returned to the nearest Naval Armament Depot.
Insert fuze No. 380 with a copper washer imder the flange with keys No, 113 ar No, 121,
using luting spavingly on the threads, and alsa on the copperssbestos washor to made
an effective seal. At this stage fuze No, 360 should have the safety vap removed and
the watertight cover in place,

Nofe.—In the svent of the shell being required for use agninst targets which the
common pointed shell were designed to attack, o specinl steel nose pug will be supplied
to replace the No. 360 fuze.

(i) Tighten the fixing screw and cover with luting,

() Assemble the gine alloy eap, using luting sparingly on the thread and also on the flange.

(4} At this stage the stencilling of the word “ TIME * in two places on the head should he
batted through bitt not cbliterated, in order that it may be known that this shell can

' be explodered to take a gaine and time fuze,

Lf

)
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To remove Fuze No. 360 in 15-inch H.E., BN F, Shell and Fuze with Time Combustion Fuze.

495, (a) Hemove zinc aloy cap,
(8 Slack back fixmp screw.

(c) Remove fuze No, 360 with keys, No. 113 or No. 121, and replace in its tape-banded
cylinder,

(d) Remove the two tracing cloth dises and lift ont the exploder, 5§ oz, T.N.T. pellet, using
a hool made of brass wire:

{¢) Ingert exploder, 25 dr. C.B. pellet, with three glazeboard discs between the lifting band
and bottom of the expleder and follow by the insertion of two tracing cloth discs. To
ensnre that all compenents are in place and saitable for receiving a slight compression
upon the insertion of Mo, 9 or 10 gaine, a gauge depth of cavity filled H.E. shell No, 7 is
supplied.

Apply the gauge to the shell cavity, vsing the longer end of the geuge marked
"NOT GO The bottom of the gange will rest, without pressure, on the explodering
unit in the cavity, and the flange should be just clear of the end of the nose of the shell.
If the gauge without undue pressure touches the nose of the shell on both sides, the
shell should be re-plugged and returned to an Armament Depot at the first opportunity,

(f) If the gauging is correct. insert gaine No. 9 or 10 with key No. 69.

() Apply gaoge Heo 7 to tie fuee hole, using (e eod eebed GO after insertion of the

gaine,” The fange should make metal-to-metal comtact with the nose of the shell. I

imcorrect, the shell should be returned plugged with plug fuze hole, 2-mch No. 11, to

the nearest Naval Armament Depot. On oo account should plug fuze hole, 2-inch, No.

13 be inserted,

[f the depth is correct, insert fuze No. 400, placing a copper-asbestos washer under flange,

or fuze No. 401 which has a copper asbestos washer secured to it, using luting sparingly

on the threads and alse on the copper-ashestos washer to make an effzctive seal,
Note.—0n no aceount should an altempt be made to replace a zine alloy cap on a
shell that has time faze in place.

() Tighten the fixing screw and cover with Iuting,

(%) The ward “ TIME " should be re-steneilled on the shell,

H.E. SHELL WITH A UNIVERSAL CAVITY 4-INCH TO 16-INCH.

4954, Shell fitted with a standard size of universal depth of cavity have been recently introduced
to permit an fxchange of fuzmg arrangements to he carried ont on board. 3

A list of shell g0 fitted with the appropriate fuzes and their exploder units are set out in the
Addendum to-this Handbook., These shell will have the letter * U " stencilled on opposite sides of
the head-as a means of identification.

Shell which have tracer fitted are not tq be fitted with Fuzes Marks 56 and 60, When Fuzes
Marks 56 or 80 are being fitted LUTING must not he nsed on the threads of fuze, fuze hobe, gorew,
or screw hole | thess must

(1) be wiped. clean of Toting
and
{1 be dry hefore fsecbian of the foee and ek seeea
Luting is to be used only on the underside of the copper-nsbestos jointing washer under the fuze and
for filling the recess over the grub screw when the sorew is home,

Fuzes together with their appropriste explodes units ave packed in metal eylinders and are supplied
ready for insertion into the shell cavity. A lifting band is fAtted to the exploder unit and enables it
to be lifted as a whole. It must be nsed when the exploder unit is withdrawn from or inserted in
the shell or cylinder. .

To Exchange Fuzing Arrangements.

Ease the grub screw filly hr‘mk, ungerew and romove the plug or fuse, or fuze and gaine (ae
applicable) from the shell.  Withdraw the exploder unit from the shell. These arrangements should
then be placed in the appropriate metal eylinder, which shoold be marked suitably with a label for
identification purposes and dosed.  When placing a gaine in its cylinder care must be taken to ensure
that the plastic washer of the evlinder s positionad below the plastic adapter with the gaing intruding.
The gaine must be screwed nto the adapter and the sheulder below the thread on the gaine must be
flush with the top face of the washer when the washer and the adapter are in contact.  This ensures
that the zaine will not exert any undue pressure on the exploder unit or permit play between the
bottom of the gaine and the exploder unit.

Remove the [uze, or fige and gaine required, and the exploder unit and the packing from the
cvlinder, Insert the exploder unit inte the empty cavity of the shell, felt end first, followed by two
tracing cloth discs.  When a gaine is being fitted it must be screwed home on 1o its seating with
Key Ko, B9, Mark 11, to ensare the correct compression of the exploder unit. Check this by applving
Gauge No. 7 to the fuze hoe, using the end marked " GO " after insertion of gaine, The flange of
the gange should make metzl-to-metal contact with the nose of the shell, Screw the fuze home with
its appropriate key and screw the grub serew firmly home.

]
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4503, FUZES AND GAINES IN USE IN THE NAVAL SERVICE
{ TYTE AND
| SERVICE N TAHA. FLATE PROJECTILES IM GIN EEMARKS
OF FUIE L WHICH UsED
Percussion,  Direct
Action.
194 -- - H.E, Apdr. - and | CKEM.
G-pdr,
45F 345 1fi H.E. 2pdr, to | For anti-shipuse against
Ganch thin plates
H“ 357 Ti H.E. 3pdr. te | For bombardmens
| " - 15-inch
1% - Smoke Shell B-inch
[ Smoke Shell B-inch
| (A0 O Fuze Mo, 118
Chemical Bursting | 8-imch |
| without o Craine Marlk X1} -
| 118 I35 I H.E. Shell " with- | 37-inc h, |
out Gaine 14-inch
| to
| 16-trich
Chemical Bursting | B-inch,
| without a Gaine Marle X1
| 23 250 i3 H.E. Shell with | 8inch andd
| (aine below
1 -- = Target Smoke 4. F-inch
| = Chemical Bursting | 4.5-inch fo
; with Game Ne. 11| B-inch,
except G-
I inch Mark
X1
JE0C 264 = H.E., BN.F. 15-inch
(without Gaine|
e ] — -- H.E Zopde, LV, | QCEM.
241 L Fird H.E. Z-pdr, LY. | Supersedes Nos, 131 and
S-pdr. and 2y
G-pudr,
"R device Pro- | G-inch and | GLF.M
jectiles Hinch
243 - HE. 2-pedr, H.V, -
246 e iy HE. Zulr. HUV, | Superseding No. 243
245 L] — TR device Pro- | 8-inch to Modified No. 241 to
jectiles 16-inch allow nze with reduced
charges as well as full
charges
251 174 H.E 40 mm. Bo- | Superseded by Mo, 255
fors
| (Britizh)
Ll V] = Incendinry N, British @nd American o
Hizpano | manufacture O.F ML
253 i - HE. and HLE,/T | 20 mm. British and American
Hispano | manofacture
254 shr - HE., HE/I, and | %) mm.
H:EJLT, Oerlikon
1 mm,
Hispano
255 : 3 Ty HE. 410 mm Supersedes No. 251
Bofors l-
258 &6 . H.E./I. and 200 mm. British manufacture
| H.E T, Derliloom anly
58 378 H.E. 40 mm
Bofars
Percussion, Base,
Hotchkiss 387 Fi Steel Shell Fpdr. and
] Ge-puelr
C.P, Shell I Z-pelr, .
Percussion, Base, I
Small
» =3 = — S.AF, Zepelr,
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1
TYPE AND
SERVIEE MO, PARA. | FLATE | PROTECTHES IN GUN BEMARKS
OF FUZE O, WHICH USED
Percussion,  Base,
Medium.
12 — — C.P. Shell
12F cxs - . P. Shell 12-pidr, to | Lead-free metal, Weak
4.7-inch ened creep spring
12F.H. - C.P. Shell
12W.F, = C.P. Shell
12F : — o | AP 4. 7-amch Lead-free metal, For
Spircial and below | use under base covel
plates. Weakened
CIEED Sprin
S i e BAP. 12.pdr, te | Supersedes Noo 12F
5.25-inch Special
S0 38206 T8 SATR. ].'é— _ to | Supersedes No, 500
595-inch
AL 8 (i) — | AP 4.5-inch, Weakened creep spring
4.7-nch
(82 1b.)
and 5.25-
aal C.P i Weakened
A TETh B ’ cakened creep sprin
L HE, BNF. f15-ineh g
Percussion,  Base,
Large.
150 = = C.B.C, filled pow- | G-inch and
der above
15 — CPC, filled pow- | G-inch and
cr abowe
15 without delay = — L‘I:]I'.i_',. filled pow- | B-inch Obanléscent
er
150 =1 — APC: CPC.:|6-inch anrd
C.PB.L filled | abowe
shellite
158 - — C.P.C.filled T.N.T. | 15-inch
AP.C. filled
THN.T. 14-inch,
15:nch Supersedes Mo, 16D
and
1584 — — AP.C. Alled 1G-inch
sheellite
159 Far (it - CPC AlledTN.T. | 15-inch
Supersedes Nos, 158
AP.C. filled B-inch and and 1584
T.N.T. or shellite | abowve
35 —_ — 5.AP.C. Gllzd #-inch Fy
TMT ; 7
L H3A — | = |sAPcoamd | Sinch - Rugemedel No. 150
shellite ?
36 297 i) - 5.4 P.C.fllad B-inch Supersedes Nos, 345 and
T.N.T, or shellite i 3454
9 -- — CIPBLC.; CEPC. | 6-inch
8 or 5.AP. filled
TMN.T;
439 A iy CPBC: CPC |6inch q Supersedes No, 161
or SAP. flled
shellite ¢
480 A9 i) I8 CEPBLC 1 CFL. | Sanch Saperseding  Nos, 479
or BATP. filled and 4794
TON.T, or shellite
[ Time, Combustion
E a0j44 — - H.E. (16 Ik} 3-inch Obsolescent
20 ewt.
| 124 CH.E. O.F .M.
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TYPE AND
SEHVICE NO. PARA. PLATE FPROJECTILES IK GUN REMARES 0 1 |
OF FUZE N WHICH USED
Timne, Combustion-
emidd.
125 4rr 7] C.N.F. Zpdr., 8- | Supersedes No. 124
pir, and | Mean Time set full 16,9
B-pdr, seconds
1585 — Target Smoke d-inch Ohsolescent
(12} Tha.) 20 ewt.,
b I7 Ig H.E. will gaine [2-pdr. to | Mean Time set foll 45
4 ®anch seeonds
Star Shell 4-inch and
Dl
Smoke Shell BLE, | 4inch  to
5.25-inch
Chemiical B.E. 5.85-inch
| and B-inch
Target Smoke | d-inch, 4.7-
with gaine inch  and
5.25-inch
H.A. Practice Pro- | 12-pdr. to
jeetilas B inch
Falling Tatge! | 12-pdr,
Shell
4D g — HE. Shell with | 12-pdr. to | Mean Time set full 9.7
gaine 16-inch seconds
Shrapnel Shell 4-irich and
below (ex-
cept  H.7-
inch) |
H.A. Practice Pro- | 12-pdr.  fo |
jectiles S-inch
40 = T HE. Shell with | 12pdr., 3= | Mean Time set full—
paline inch, 4 | -Mark I, 16.7 seconds
ingh, 14- | Mark IT, 17.55 seconds
meh, 15-
inch  and
16-imch
Shrapnel Shell #inch and |
below. {ex-
cept H.7- [ [Obzolescent, Being
inch) used 85 A temporary
Farger Smcke Shel | 5, 25-inch measure  for  profecs
with gaine and below tiles mentioned
H.A. Practice Pro- | 12-pdr.
jectiles S-inch
Falling Targe: | 4-inch
Shell Marks WV
and - XVI,
4.5-inch
and  5.25-
I inch
402 | 427 i Shrapnel Shell d4-inch and | Intended to function at
| below (ex- | 500 yards range
cept 3.7-
inch)
Time, Mechanical,
MG #33 — H.E. with goine doinch  to | Maximum dme of run-
Sanch ning—43 seconds

Star Shell

Target Smoke
Shedl

H.A. Practice Pro-
jectiles

4. 5inch to
5.25-1mch
5.25qinch
and below
4=inrth  to
S-inch
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TrPE AND
SERVICE N, PARA. FLATE EROJECTILES IN GIUN REMARKS
OF FUIE Ko, WHICH USED
Time, Mechanical —
cowld,
207 g4 - H.E. with gains diich to & | Maximum time of run-
inch ning—43 secands
Star Shell 4inch
Mark XVI,
4 5-inch to
S.25-inch
Chemical B.E. 4.5-inch and
4 F-inch
Target Smaolke 5.25-inch
Shell | and below
H.A. Practice Pro- | 4-inch to 8-
y jectiles inch
211 FET, 20 HE. without a | 4inch to 8 | Combined Iuze and
gaine ineh Lrining
Target Smoke | 3.25-inch | Maximum time of run-
Shell withont a | and below | ning—43 seconds
gaine
215 440 — Star Shell . 4.5-1neh, | Maximum timeé of rmn-
5.85-inch | ning—80 seconds
(in Crufsers|
and abayve)
Time and Percussion .
a0 — - Shrapnel Shell 3. 7-inch
s PFL] 1y | Shrapnel Shell -inch  to
15-inch
Gaines
Moo 2 — - Tarpet Smnks 3-inch Obsolescent
(12§ Tba.) ) vt
No, 8 = = H.E. S;Lr:;:' to §- Used in comjunction
Taret Sioks L End - Elth1 No. 230 or Time
47-inch i
No, 8 262 H.E, 3-inch to Superseding No, 8, Can
B-inch. Be used with shell fill-
ld-inch, ings containing Pieric
15-inrh Ar]
{BN.F.)
and 16-inch
Target Smoko 5.25-inch
Shell | and below
N, 10 455 M HE. 4inch to | Superseding No. 8, Can-
B-inch. not be wsed with shell
T4-inch, fillings containing Pic-
15anch Tic Acid
{B.N.F.)
snd 16-inch
Target Smoke 5.25-inch
Shell | and below
Ne. 11 47 9 H.E. 1%-pdr. and
S-inch
Chemical Bursting | 4.5-inch
Shell to 8-inch
(except
G-inch

Marle X11)




CHAPTER XIII
SMALL ARMS AMMUNITION
SECTION 1—GENERAL EEMARKS

505, Small Arms Ammunition is nsed with rifles, machine goms, machine carhines, sub-machine
guns, rovolvers and plstols,

The term " Small Arme Cortridges ™' includes the complete round —-cartridge case, percassion
cap, propallnnt charge and bullet,

All Small Arms cartridges, with the exception of the Cartridge, Aiming Rifie 1-inch Electric, are
fired by percussion, and the resulting flash ignites the propellant charge.

Ammunition of British design for rifles, machine guns and machine carbines of the calibies
030 inch, 792 min,, 9-mm,, L5-4neh (Vickers and Browning), and (.585-inch s dealt with in Sections I
and 2 of this Chapter. Ammunition of British design for sevolves and pistols of the calibres 0.455-
inch and 0.380-inch, iz dealt with in Secfion 3, and American Smiall Anns ammunition in supply, other
than Ourlikon, in Seation 4,

Ammunition with special foatures js deseribed for —20-mm, guns in Chapler XTIV for L-inch

Almmg Rifle and 0.22-<inch Miniature Rifle m Chapier XV and for riftes fitted with Grenade Discharger
in Chapter XVITI,

CARTRIDGE CASE,

506, Cases [except Drill and Dummy) are of solid drawn beass,  Their design is on similar lines
to that of the 0.F, case for a gun, except that a Cap Chimber and Anvil are recessed in the hass
instend of o primer,  Twao fite boles are drilled theough the bottom of this recess,  The case is tapored
Irom hase to shoulder and has & bottle-neck noar the month to secure the bullet,

807, There are two types of case |

{fh Hemoned —A dm or fange 18 formed roand the base to position the cartridge and assist
its extraction. All (.303-inch cartridges are rimmed.

(#rh Rermiless.—A groove is eut round near the base to assfst extraction. The case is positioned
by its shoulder seating on tho " load ™ or forward tapered end al the chiamber,  All
rille and machine gun cartridges except 0.80-inch are rimioss,

The copper or brass percussion cap is partly filled with Cap Composition. It is pressed into the
cap chamber, with the composition hard against the Anvil, and is secured by stabbing or ringing,
It must At tightly all round so that there can be no eseaps of gas between the cap and  the case on
firingg, Yarnigh is applied betwesn the cap and the case to make the joint water and gas tight,

A_hr-r:',wax mixture may be filled into tho cannelure of the bullet to render the ammunition
waterbight, An altermative and more modern method i Lo vamish the neck of the case Internally or
the bullet externally before inserting it in the case,

PROPELLANT CHARGE,
SO8, This s packed in the cartridge caise,
The chief propellants are —
(i) Cordite M.1.T,
(1] Meemite.—The neonibes are nitrocelluloss {nwd:-u., usually In the form of graphited

flukes, composed of gelatinised nitrocellulise with diphenylamine ag stabiliser and
coated with a moderant,

With a cordite charge a glazed board or strawhoard dise is inserted between the bullet and the
charge. Its function is to control the pases ot the momenl of discharge, lessen barre]l wear and thus
imerease the accurney of the flight of the bullet,

THE BULLET.

5%, This has a cylindrical body, an pgival head and o flat or boat-tailed base (except Tracer,
whizh hove open bases), Tt is composite and has an envelope, o core and/or a filling, Bullets may be
reinforced by the addition of one or two seeves between the envelope and the eore or filling. :

Envelopes are, of -—

i} Copro-nickel (sitver colour) ;
(i) Gilding metal (eopper calour) ;
(i) Sult stel, conted with one of these substarces externally and/or internally,

Dinctile materials are used so that on engaging the rifling there is neither (oo much strain on the bullet
nor undue wear on the rifling.
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The features of the core andfor filling vary with the type of cariridge.

. Normally, one or two cannelures are cat in the body of the bullet near the base, and the bullet
is sweured in the cartridge case by indenting and/or coning the case into the cannelure,

510, A bullet differs from a projectile or shell in that having v diiviug Deand i s made to sogage
the rifling of the rifle or gun by :—

(1] ' Set up " {ie., expansion of the hase of the bullet).
(#) Being slightly larger in dizmeter than the bore of the fle or gun,

The trajectory or line of fight of a bullet is influenced by gravity and air resistance, amnd the
extent of the resistance depends on such factors as angle of elevation, muzzle velocity, rotation, wieight,
shape, ete. -

The weight and muzzle velocity of bullets of the varions types of cartridge of the same calibre
vary, and when mixed types are fired from a belt or magazine the bullets will nob Wllow the same
line of flight. To ensure accurate shooting with mixed types of cartridges, modern eartridges are
" matched " so that at o given range all bullets will reacy the same point or target.  Matching is
effectzd by adjusting the weight or shape of the bullets or the quantity of the propellant charge.

MARKINGS AND MEANS OF IDENTIFICATION. Plate 21,

311, Types of cartridges may be identified by :—
{7} The colonr of the varnished. ring or annolus,  Some types O cartridge have the tips
of the bullets coloured in addition, and the colour of the tip thns provides the means
of identification and NOT the colour of the annulos,

(5} Ench type of cartridge cxecpt Ball has n code letter stamped o the base of (e s
preceding the mark numeral,

(1) The mark numeral is stamped on the base of the case.

312, Code.
SERIAL CARTRIDGES COTE COLOUR OF ANNULUS
NO. LETTER
1 Ball Nt | Purple
2 Practice F Furple
3 Anunur-l’ien:ing (AR w Green
4 Semi-Ammour-Piercing (5. AF.) F Lrrecn
5 Tracer i Red
6 Incendiary i3] Blue
7 Proot | 0 Yellow
A Blank ur Bulleted Blank P =L Nil
k3] Torill D Wil
10 Dummy U Nil
11 Observing O Black
12 LEaplusive K Black
13 Grenade Discharger H Colourless
14 Smoke Generator Discharger E Coloutless
15 Self destroying ¥ According to rules set out below

513, Incendiary cartridges and special tracer for use by aireraft have the tips of the bullets
coloured as a means of identification ;—

Short Tange day tracer e White
Short tange night tracer .. s rmay
Ineendiary Blue

A colour-varnished annulus of the appropriate code colour 15 also vsed,

Where a cartridge possesses more than one charactenstic [eg, SAF. tracer] and therefore
comes under two or more serial numbers, all the relevant code letters will be used, The sequence of
the code letters and the colour of the annulus is governed by the following order of precedence ;—

Q00 K W.F.B G, Y, P
Thus, 5 AP, tracer, serial Nos. 4 and 5, has code letters FG in this order, and the annulus eolour is
green, since Foprécedes G.
I the propellant is other than cordite, a letter is stamped on the cartridge case to denote the
natire of the propellant :—
T Black Puwile,
i v Nitroeeellulose or Ballistite,
§14. The following particolars are stamped on the base of 3 cartridge case —
(¢} The manulacturer's mitials or trade mark
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(6] Year of mamufacture (wsually only the last two figures).

iiif) The distinguishing letter or letters denoting the type of cartridge.

(iv) The mark numeral of the cartodge followed, whers necessary, by the letter denoting
e mumture ol Che poogeellaal. - 1

CH, XIIT-SECTION &—TYPES OF CARTRIDGE, Plafe 21,

515, The cartridge case, percussion cap and propellant deseribed in Seelion roare typical for
small Arms ammunition of British design for rfles, machine puns, machine carbines and sub-machine
guns.

The present types of cartridge are =—

Ball, Armour-Piercing (A.P.), Semi-Armonr-Plercing (3.A.P.), Tracer, S.A.P, Tracer, Incendiary,
Prosf, Blank, Drill, Dommy and Observing,

The components for a type of cartridge are similar in its varous calibres, differing only in see
or amount.

Carlridge, S.A. Ball." Plade 21,

316, No Code Letter, Annulus Colour—Purple.

The cartridge is supplied for all calibres except (L5-inch Browning for use against persomnel,

The bullet envelope is of cupro-nickel, gilding metal, or steel coated with cupro-nickel or gilding
metal.  Iis core is lead antimony with an aluminium, plastic or fibre tip, or mild steel with a lead
antimony tip. The tp may be adjosted 1o the corréet weight for the required ballistics and balances
the bullet to ensure accnracy in flight. The S<mm. bullet has no tip.

Note /—American (L3-inch Browning is in supply, Cartridges for Vickers and Browning 0.50-inch

mitching guns are not imterchangeable ; they differ in length and other dimensions.

Cartridge, 5.A. Armour-Piercing., Plade 21, N
al7. Code letter W. Annulus Colour—Green. '
Lartridges are in supply in the following calibres :—
7.92mm. 0.303-inch, (.5-inch [Vickers), and {,55-inch.

The bullet is specially meinforced €o attack armour plate. It has an envelope of cupro-nickel,
gilding metal, or steel coated with cupro-nickel or gilding metal, a sleeve of lead antimony and a
core of hard steel.  The perforating power of the bullet is dependent on the striking mergy of the
core and the angle at which it stokes the plate.  On impact with armour plate the core will perforate
and the envelope and sleeve will flatten cut and support the point of the core during the first instant
of prnctration, acting as a lubricant to assist its passage through the plate,

Cartridge, 5.A. Semi-Armour-Piercing,

518, Code Letter Fo Annulus Colour—Green,

The cartridge is in supply only for the 0.5-inch Viekers iwachine gun. It is similar to A.P., except
that the core of s bollet is of mild steel,

Cartridge, 5.A. Tracer. Plate 21. 3
al9. Code Letter G.  Annulos Colour—Red.
Cartridges are in supply in the following calibres (—
- 7.82-mm., (L308-inch, 0.5-mnch (Browning) and 0.55-inck,
Tractrs are sometimes roferred to as ' Ball Tracer " to distinguish theém from 5 AP, Tracer.
This type of cartridge enables the bne of flight of the bullet to be observed to assist in correction
of am. g
The bullet consists of an envelope, a core, a filling and a washer. The envelope is of cupro-nickel,
pilding metal or steel coated with cupro-nickel or gilding metal, The core consista of & front section
of lead antimony and a rear section is a solid drawn copper eylinder.  Priming and tracer compo- !
sitios are filled into the rear section and its base is sealed with a brass washer with a central hole,
On firing, the heat from the propellant gases igniles the priming and tracer compositions which burn
with a bright light and allows the flight of the bullet to be observed.

Dark ignition tracers with a trace which is not evident until the projectile is some distance from
the muzzle of the gun are in supply for certain calibres,

The ohject of this type of tracer is to minimize blinding at night and to prevent the gunlayer
being confused by the trace just outside the mnzzle. To some extent they also avoid disclosing the
position of the gun.

520, The tracer bullet is of lighter weight than Ball or A.P. and, by reason ef the buring away |
of the tracer composition, 1ts weight decreases during flight.  In consequence and as a result of the

e e et
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! effect produced by the bumning tracer composition being forced out of the rear of the bullet, the tri-
jectorics of tracer buflets differ from those of other bullets, Tracer cartridges are matched-up with
cther types of cartridgs, but they are naturally less destructive than Ball or AP., and are liable to
foal the barrel. This latter disahility is overcome hy mixing the varions types of cartridge in the belts
md_r_nagaz[nes. The length of trace {f.e., time of burning) i3 regulated by adjusting the tracer com-

\ posttion,

Cartridge, 5.A. Semi-Armour-Piercing Tracer,
521, Code Letter FG. Annulus Colour—Green.

b This cartridge is in supply only for the 0.5-inch Vidkers machine gun, It iz similar to Tracer,
except that the front section of the core of the bullet iz of mild steel.

Cartridge, 5.A. Incendiary. Plafe 21
522 Code Letter B, Annnlug Colour—Blue.

Cartridges are in supply in the following eslibres —

7892-mm., 0.303-inch, 0,5inch (Vickers and Browning),

The cartridge is used primarily to attack aircraft, The sensitivity and incendiary effect of the
bullet is such that it will perforate the skin of an afreraft without igmition and penetrate its self-
sealing tank and igmite the petrol.

The bullet consists of an envelape, sleeves, base discs and a filling of Incendiary composition,

The early marks of 0.30inch were filled with white phosphorus ¢ these are now obeolescent,

Cartridge, S.A. Proof.
523, Code Letter Q. Annulis Colour—TYellow.
Cartridges are in sapply in the following calibres :—
7.92-mm., 0,33-inch, $mm,, 0.5-inch (Vickers).and 155-inch.
This is 4 Ball cartridge with an increased propellant charge which gives a higher pressure, It is
T med for proving guns,

Cartridge, S.A. Blank.

324, Code Letter L. Annulus Colonr—Nil,

The cariridge is special to 0.308-inch calibre. [t bas no bullet and its main purpose is to make a
foud report.

The propellant charge consists of 10 grains of sliced cordite Mark T Size 2, or 15 grains of nitro-
cellulose. A strawboard wad is fixed above the charge in the neck of the case which is ¢losed by necking
aud erimping.

, Cases manufactured for other types of cartridge may be used for Blank and markings other than
the correct ones may be found ; for example, o rejected Ball case may be used and the Ball mark
nmeral remaines.

Cariridge, 35.A. Drill. Plade 21,
525. Code Letter I, Annulus Colowr—Nil.

Cartridges are in supply in the following calibres :— z
78%-mm., 0303 inch, 8-mm., (L5-inch (Vickers), and 0.55-inch.

These cartricges are wsed for training purposes ; they may alse be included at the end of belts
of cartridges for machine pune to remind the gpn's erew to reload. The original type of case is
chromium-plate with three vertical grooves which are painted red, There is no propellant charge or
perenssion cap.  The recess forming the cap chamber is peinted red and left empty,

Since the commencement of hostilities ancther type of case has been introduced. This case is
an ordinary brass service case with four holes bored in the side and the recess forming the cap chamber
iz left empty.

Cartridge, 5.A, Dummy.
583, Code Letter U, Annulus Colour—Mil,
: Cartridges are i supply in the following calibres —
7.9%-mm., (.303-inch, %-mm., (.5-inch (Vickers), and (L55-inch.
The cartridge is used by inspecting officers and in depots and is not m supply to ships. It is
similar to Dwill, but haz a plain case ; the bullet is of gilding metal. The weight and balance of the
cartridge are the same as those of Ball.

] Cartridge, 5.A. Observing.
527, Code Letter O Annulos Colonr—~RBlack,

The cartridge is in supply onoly for 0.303-inch calibre. The bullet makes a small puff of smoke
on impact. The cartrdge is used for Craining purposes to assist in observation of firing.
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The copro-nickel envelope has a hole Bored in the nose which is closed with a plug of fusible |

metal, Phosphorus and powdered sluminiom are filld into the envelope which has a lead core. The
base is soldéred, (The tips of the bullets are vamished black.) This cartridge is obsolescent.

Cartridge, 5.4, Rifle Grenade, Ballistite, Mark 1Z,
528, Code Letter H.  Amnolos—colourless,  The front half of case is black.
These cartridges are used with (1) Rifles Gtted with Dischargers, and (2} Bombs, B.L. HE, !
4-inch, Mortar 100 Ib, Mark 1. They wre biank cartridges with a change of approximately 30 grains of
ballistite. Ballistite is a mixture of soluble nitrocellulose and nitroglyeering, and is rather more
powerful than cordite ; it is mestly used as a sporting powder, The mouth of the case i closed with ¥
n glazed hoard cop and &5 not crimped.
Note—These cartridges. must NOT be nsed with (1) a rodded grenade, eg, Rifle M.L.E., as
the ignition of the ballistite is much toe rapid and dangerous pressures would be produced ; NOR
with {2} Smoke Float, B.L, 4-inch Mortar, Marks 11 and 171

Cartridge, 5.4, Rifle Grenade, 0.303-inch. Cordite.

529, Code Letter H, Annulus—colonrless, The case i8 black all over,

These cartridges are used with (1) Rifies M.LE. {line throwing), and {2) Smoke Floats, B.L.
4-inch Mortar, Marks II and III. They are blank certridges with approximately 43 grains of Cordite
M.}, The mouth of the case is closed with a glazed board cup and is not crimped.

Note—These eartridges must NOT be used wilh (1) Rifles fitted with a discharger as the pro-
pellant does not barn rapidly enough to ensure complete jgnition ; NOR with (2) Bomb, B.L. H.E.
4-inch Mortar 10 Ib., Mark 1.

CH. XII—SECTION 3.—REVOLVER AND PISTOL AMMUNITION

Flafe 12,
GENERAL.
f#h, Each of the many designs of Revolver and Pistol requires special ammunition, bat the
variations ame, in the main, minor ones. The cartridees are composite and have the same main parts {

as the rifle cartridge, The case may be rimmed, rimless or semi-rimless and have one or more fire
holes, The method of fgnition 35 the same as for the rifle cartridge.
531, The types of cartridge are
Ball, Proof, Blank and Drll.
The markings and method of identification (except Proof) are the same as the corresponding
type of rifle cartridge. i
The ammunition described may be considered typical of the present supply. |

PISTOL, REVOLVER, No. 1. 0.455-inch,

|

Carfridge, 5.A., Ball.

532 No Code Letter. Annnlus Colour—Purple.

The solid drawn brass case is nmmed and has o cap chamber and anvil recessed in the base.
Two fire holes arv‘drilled through the bottom of the recess. The brass or copper cap is filled with cap
composition amd secured by ringing. The charge iz cordite or nitrecellulose,

The bullet has o eopro-nicke] envelope and o lad antimony core. The canneluee is filled with
beeswax mixture and the bullet is secored by rolling the mouth of the case; it may be further
secured by indenting the case into the cannelure.
Cartridge, 5.A., Proof,

533, Code Letter 3. Annulus Colour—Yellow, The case is 4 reddish copper.

The case and cap are the same as for Ball, The charge of cordite or nitrocellulose is loaded to
give o pressure of ¥ tons

The bullet is of lead antimony and has thies canpelurss, It is secured by coning the mowth of
the case and rolling the case into the top cannelure,
Cartridge, S.A., Blank,

53, Code Letter L. Annulus Colour—MNil. ’

The caze and cap are the same as for Ball,
The charge consists of approximately 8 grams of guopowder. Two felt wads are placed above
the charge and the mouth of the case is erimped to retain the wads and the charge.

Cartridge, S.A., Drill.

&35. Code Letter I Annulus Coloor—DNil. '
The white metal or brass case 1s rimmed and bas three vertical grooves painted red. The cap
chamber recess is filled with o red fibre pad sseuted by three stabs. .
The bullet is of lead antimony and has three cannelures. 1t is secured by coning the mouth of
the case and rolling the case into the top cannelure

“
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{ FISTOL, REVOLVER, No. 2. (.380-inch.
Cartridge, 5.A., Ball.
G338, No Code Letter.  Annolus Colour—Purple,
The caze is rimmed with the base of the tim bevelled off. The bullet has a cupro-nickel orgilding
metal envelope and a lead antimony core, It has two cannelures, the lower being filled with beeswax
| mixturs, The bullet is secured by coning the mouth of the case mto the upper cannelure and ralling
the case into the lower one. |

Cartridges, S.A., Proof and Drill are similar to corresponding types in (1455-inch calibre,

) : Cﬁfﬂ#& §.A., Blank has o churge of approximately 5.5-grains of gunpowder which is covered
W oA felt wad.

PISTOL, 0.4535-inch.
Cartridge, 5.A., Ball,
537, No Code Letter.  Annulus Colour—FPurgple. |
Ammunition of this calibre is similar to that for the Pistol Revalver No. 1 with the following
varstions —
; t'"}f«' casze is semi-rimless (4.6, it has a groove oot round its base above the fm) and has three
ire holss,
The bullet has a copper, nickel plated envelope with a lead antimony core, It has one cannislure
a] is secured by coning the mouth of the case into the cannelure,
538, Cartridges, S.A., Proof, Blank and Drill, differ from Pistol Revolver No, 1 ammunition in ‘

that the cases are semi=rimless and {exrept Dheill) have thres fire holes,

CH. X11—SECTION 4 —AMERICAN SMALL ARMS AMMUNITION

St small Arms Ammunition of American design and manufacture is in supply for what may
be considersd essentially. American calibres of Small Arms, namely, Rifle and Machine Gun
0.30-inch ; Thomson Sub-Machine gun, and Smith and Wesson revolver (.45inch @ and Browning

1 Machine gun 0.5-inch. Ammnunitich is alsy in sepply for the S-mm, carbine,
Cartridges are similar to British ammunition except :—
f4] Cases are of the rimless type. The anvil is a separate unit and is fitted in the pereussion
cap (termed ' primer ”) before the latter is inserted into the case, Rifle and Machine
pun cartridges have one fire hole,
| {#i] The propellant charge is nitrocellulose powder. [
{#i] The bullet envelope {termed * jacket *'| 1§ of gilding metal and is copper coloured,
The base of the bullet may be boat-tailed or fat (except Tracer which is open), The
bullet is secured in the case by erimping the mouth of the case into the canelure or
' where there is no cannehore (e.g., 048-inch) by coning.
(i) Markings and Means of Identification —The means of identification is by vamish colour
marking the tips of the jaclets, The American code of colours is the same as the
Britigh code. with the exception of A.P., which may be either hlack or grosn.  The
colour-varnished annnlos indicates that waterproof varnish Bas been applied. The
code letter systom is not nsed.

340, The baze of the cartridge may be stamped with the initials of the manufacturer, year of
manufacture and calibre, but there is no uniform standard,  British manufactured amiounifion for
American calibres has the tips of the jackets coloured and base markings in addition,

small Arms cartridges of American calibres will not lbad into British weapons of approximately
the same calibre. For example, the base of the 0.30-inch cartridee (rimless) {5 saller than that of a
0.306-ich cartridge (rimmed} but the diameter of its case is larger and is too big for a 0.303-inch
ride, gun or links belt. Similarly, U.5-inch Vickers and Browning cartridges are not interchangeahle
ag they differ in length and in other dimensions as stated above, II

541, TABLE OOF AMERICAN CARTRIDGES
£ CARTRIDGES CALTBRES COLOUR OF “TEP
Ball O.a0-inch ; S-mm, ; C45<inch and 0.5-inch Nil
AR, (.30-inch and (0.5-inch Black or green
Tracer 0.50-inch and {1.5-inch Red y l
Tracer with dark ignition | O.5-inch Orange
Tracer (short range day) | O-Finch White
Iocendiary {.30-inch and U.5-inch Blae
Dhimmy (Dhill) | 0.30-nech, 0A45-4nch and (.3-inch Nil
AP, Ficendiary | 0.5-inch Silver

S42-5144,
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CHAPTER X1V
SAA {conl ] — 1-INCH AIMING RIFLE AND MINIATURE RIFLE CARTRIDGES

1-INCH AIMING RIFLE CARTRIDGES, Plais 22

50 The l-inch Aiming Rifle Cartridge comes within the definition of Small Arms Ammunition,
but il differs from type by having a primer, electric or percossion, instead of the usmal peTCTESion
cap. Tt is supplied in bulk, 96 rounds in a box, AS A, GS, W4,

Cartridge, Aiming Rifle, 1-inch Electric, Mark II.

851, The cartridge comprses a cartridge case, primer, charge and bullet,

The solid drawn brass case s nmmed but is without the wsnal pronounced bottle-neck to receive
and sscure the bullet. Tt is lacquered internally with the exception of the threads of the primer hole
and 1aat portion which supports the bullet. The base of the ease is marked with the manofacturer's
initials or trade mark, the letter ¥, and the mark numeral of the cartridge.

The brass primer comprises a body and magazine in a single unit. It is screwed into the prime
hiole ind the joint i made tight with a fibre washer, A brass contact pin, insulated from the body
by ebonite bushes, is fitted at the base, One end of the bridge wire s soldered to the point of the
contact pin and the other to the body. The recess iz flled with puncotton dust so as to surrsond the
wire bridge. The 1:]1.:1.1;9: i its LLLuE.u.Jllr 1% HLI.I.I.EJI.I'WI.]!'I G20 am] e |||<'|_|-_:_1|_zi;u|_' is closesd by a .l_;la_?‘_l-
board cup shellacked in position.

On firing, electric corrent is passed from the contact pin. The bridge wire gets hot and the gun-
cotton dust and the magazines are in turn fgnited.  The resuting flagh ignites the cordite change.

The charge consists of about 160 grains of cordite, Mark I, size 3,

The lead-antimony alloy bullet weighs approximately 10z, [ts two cannelures are filled with
beeswax mixture. The rear end of the bullet is redueced in divmeter and a copper cup is pressed on
firmly and turmed in on the bullet

Cartridge, Aiming Rifle, 1-inch Percussion, Mark 111

. The cartridge is similar to Electric, Mark IT, but is £ited with a peroussion primer.

The percussion primer has an anvil and magazing formed fnternally, The magazine i fillad with
i gunpowder pellet.

Un firing, Nash from the cap igoites the megazine and the resulting flash ignites the propellant
charge, Gun pressure i prevented from blowing back by the soft copper cap sealing in the hody.

MINIATURE RIFLE CARTRIDGES.

0.22-inch Ammunition,

oxk,  The nomenclature of ammunition of this calibee is © Cartridge, Rim Flre, 0,.22<nch, Mark 1,"
and the present Service type of cartridge is known as ' Non-Rusting."™

The term * Rim-Fire "' denotes a cartridge without & percussion eap.  The fold of the rim of the
case 15 hollow and 15 charged with cap composition.

Cartridges are supplied in cardboard boxes of 100 ; 100 boxes am packed in a quarter M.L. case,

The cartridge comprises the case, charge and bullet.

The case is of copper zine alloy, solid drawn.

The charge is weually black powder. Cordite, neonite or sther nitrocelluloss powders may, how-
ever, be used according to the particular manufacturer’s practice.

The bullet is made of soft lead. Tt is rounded at the head and has three shallow cannelures, usually
lubricated with beeswax mixture. It is secured in the case by coning, necking or crimping.

A54-555.
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CHAFTER XV
S.AA (vont }—20 mm. CARTRIDGES
SECTION 1—GENERAL

SE0. 20 mome. ammmunition & insupply for —
(#] Oerlikon and Polsten guns,
() The Hispano gun,
Derlikon and Hispano ammunition are not interchangeable, The base of the Oerlikon case is

of less diameter than its body, whereas the dimensions of the base and body of the Hizpano case ane 1
almost identical )

The cartridges for each gun have similar components and comprisé—case, PerCussion cap, pro
pellant charge and a shell or projectile,

The cases are rimless and their brass percussion caps are secured by ringing.

The steel chall are fitted with a copper doving band and, except Semi-Armour-Piercing which

are closed with steel nose plugs, o percossion DLA, fuze is screwed in. A canmelure is cut helow the
driving band and the shell or projectile iz secured in the case by indenting,

Practice projectiles are not fitted with a Tuze,

SECTION 2—OERLIKGON |
BRITISH OERLIKON, [Plate &5
561, The designs and components of typical ammunition are shown in the ilbestration. s
The fuze ftted is No. 254 or No. 258, Each is a Percossion, Direct Action fuze having no moving |
parts o the crushing of the fuze on impact actuates the detonator, At action ranges the fuze will
perforate the skin of an aireraft without functioning, but it will operate on impact with wing spars,
petral tanks or other heavy structures. At very short ranges the fuze will function on impact with
the skin of an aircraft.  The No, 258 is the more sensitive fuze and is in supply for HE. [T and HE. /[T |

| for Naval Service.

The propeflant charge is nitro-cellulose, Bake or chopped tube.

The shell filling 15 C.E. or TN.T. C.E. i5 ohsolete for future manufacture, ;
|
|

|' The outside of the shell below the driving band is vamished to render the joint between shell
| and case watertight.
All future Qerlikon tracer of British manufacture will have Dark Ignition.  (See para. 518.)

- .|-‘_' a

Markings and Meane of Ldentification, _
562, The types of ammunition are identified by the colour marking on the shell or projectile, {
The fuze can be identified :—No, 254 is painted the same colour as the shell. No. 258 15 not painted
except for a blue spot on the nose.
The Lot Number of the shell ar projectile, the contractor’s initials and, if applicable, the Tetlérs
101, (indicating dark fgnition tracer) are stamped on the side of the shell o projectile; Projectiles ]
[or Dl {except Drill, Marks I and 11} have no stamped markings, l
The base of the cartridge case is stamped as {ollows -—
(¢} Imitials or trade mark of the mamnufacturer of the case, |
() Oe ke, Oerlikon).
(1i1) The letter * £ (denoting neonite filling).
(i) Year of manufacture of case, e.g., '44. :
Node,~Oerlikon ammunition of ' new ' British manufacture will be stamped with details of the
lot number and type of ammunition on the cartridge case just in front of the base groove, 1t will be
showi thus (—

. E—

8, 167/H.E.[LT.
These details should be quoted in all reports dealing with defective ammunition,

Types of Ammunition. Flafe 23,
562 (@) The present types of ammunition and the colour markings are —

Practice ... ... Lead Grey,
Practice Tracer ... .. Light Green,
H.E. Incendiary .. Sipmal Red.

H.E. Incendiary Tracer... o ... DBoght Greéen.
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SAPMHES, | i oo Bed with white tip.

H.E. - e Buff,

H.E; Tracer ;i Light Blue,

Proal a7 b i oo Lend Groy with red band round the body.
DPheill, Mark 1 . o vor Black with DRILL fn White Letbers.
Drill, Marke 11 ... v Woodl, unoainbed.

Projectile, Practice. Colour-—Lead Grey.

563, The steel projeetile §s hollowed to make the weight corrvet and the noge is pointed to give
the required Dadlistios | the base is closed with o steel disc,

Projectile, Practice Tracer. Colour—Light Cereen,

4. The projectile is similar to Practice, bul for the purpose of ballistic matehing the nose is
lesn painted, Tho body is partly filled with trcer compogltion. On firing, heat from the propellani
goses gnites the tracer composition which burns for approximately 3§ seconds,

« Bhell, H.E., Incendiary, (H.E.T). Colour—5Signal Red,
55, The filling L‘UJJI][i'l'iH‘h an inerement of Incendiary composition with T.NT, superimpaosed
aind pressed in ;o wasced lasting cloth dise separates the TN, T, filling from the fneendinry composition,
On irn|;1act. the fuse deotonates the TN.T, ﬁ“iﬂg and the detanation :igui‘tr\_-: the inccnd:iar:,.' Coam-
positicn,
| Tae inclusion of incondiary composition results in an extremely high termperatore on detonation,
| and this i very effective for igniting petrol,

+ Shell, HE., Incendiary, Tracer. (H.E./L/T.) Colour—Bright Green,

6. The shell 1s open at both ends and s divided into two compartments. The {orward com-
partment is flled with an increment of Incendiary composition with T E\]I superimposed and pressed
in; o waxed lasting cloth soparates the T.N.T, from the neendiary composition.  The rear coms-
partment is flled with tracer composition. A thin brass closing dise fits over the tracer composition
and is retuined in position by a steel washer which is secured into the base of the shell,

On firing, heat from the propellant gases melts the centre of the closing disc and ignites the
trncer composition which burns for approximately 3] secontds. On fmpact, the fuze detonates the
TN.T, filling and the dotonation ignites the incendiney comaosition,

| Shell, Semi-Armour-Piercing H.E./I. (S AP /HE 1) Coloar—HRed with White tip.

567, This shell is similar to the H.E[T bot o detonator {5 superimposed on the filling and the
hpnel of the shell iv closed with a steel nose plag, Tho shell i detonated on impaet with armour plate
or heavy metal strueture and the incendiary composition is [gnifed,

Shell, HE. (H.E)) Colour—Buf,
568. The shell = similar (o the HE/T except for the Alling, which is entirely high explosive,
This type of ammunition is now obsolescent,

"

Shell, H.E. Tracer (H.E./T.) Colowr—Light Blue,

569, The shell is similur to the HE LT except for the filling, which is entirely high explosive,
This type of ammunition 8 now obsolescent,

Cartridge, Drill, Mark 1. Colour—Black with DRILL in White,
570 This eartridge and CARTRIDGE, DRILL, MARK 11 (described below) are supplied for
magazing loading practice and must not be loaded into the gun,  The projectile is of cast iron,
The base of the cnse is stamped 3
(1) e,
() Letter © I " (denoting © Dall ), and 1 N (denoting Mark 1—Naval),
{ie) Date of filling barred out.
Ther cap b8 remaoved and o red ponulus bs patneed

Cartridge, Dvill, Mark 11, No colour marking,
71, The hardwood cartridge ia stamped —
(i) Oe,
(f) Letter * D" and 11 N,
{fid) Contracton’s initinls or recognised trade mark
ll';':n Year of manufacture, e.g,, 44

P
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CH, XV—SECTION 3.
Clearing Charge.
572, The cleating charge comprises a shortened service cartridge case with a fall charge. The
propellant is retained by a glazed board cup.
A one-round magazine is supplied to facilitate the use of clearing charges,
The magazine 15 smitable for any mark of guon.

AMERICAN OERLIKON. Plate 23,
873 HE,, HEJI and H.E/T ammunition of American L]:::e_ign.unrl manufactire are in supply.
The caze and shell are similar to those of Britizh design,

The foze, Mo, 28, {3 a Percussion, LA, fuze which is an adaptation of the British No. 254 and
functions in a similar manner. The propellant chirge i graphite tubular neonite. The high explosive
filling is either C.E. or Pentalite. Pentolite iz now obsolete for future manufacture.

574 The types of ammunition and the filling are distinguizhed by the colour marking on the
hell,

The base of the case is stamped —
() Contractor's initials or teade mark,
{11} Year of manofacture,
(#4d] 20 mym.— Mark IT.
375, The following particulars are, marked or the side of the case in indelible blue ink -—
(¢] Imitials of filler,
(ir} Lot Number in $-inch letters.
576, The present types of ammunition in supply, their ilhng and colour markings are 2 —

AL ey e e White,

5 e «.  Pentolite e Yellow,
HET. . ; - A o it a ... Light Grey.
HE:T: .. : .. Pentolite o <o Dark Blue,
HEL .. e B cee Rod,
EEL .- ... Pentolite - ... Pink

SECTION 3—HISPAND

577, A typical ronnd 15 shown, for comparison with Oerlikon, in the illnstration. {Plale 23

The fuzefitted is No, 253, A modified Oecrlikon fuze, No, 254 Mark IV, i approved as an
alternative.

The propellant charge is nitro-cellulose powcer. The high explosive filling is CE.

Markings and means of [dentification,

578, The types of ammunition are identified by the calour markings on the shell or projectiles,

The base of the case is stamped = —
{#) Manufacturer's initials or trade mark,

{it) Year of manufacture,
{#ee) 20 mm.
Th.r.? colour of the annulns 5 purple for all types of ammunition except Dummy, which is
uneoloured,
The markings stamped on the side of the shell are -—
(#) Lot Number and last two figures of the year of flling.
(##) Filling eontractor’s initials or trade mark.
(##) Mark of complete round and type of propellant,

Types of Ammunition,

578, The present types of ammunition in supply and the eolour markings on the shell of pro-
jectiles are :—

Ball ... £ o v Black or blued.,
Tracer .o Black with T in Ked, or red band.
APST. (Day) r»  Black body, white tip dand white

band.

———
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APST. (Hight) ... v Black body, white tip and green
band,
HE.IL—Top half of body wie - B,
Lower half of body e Red.
Nose of fuze a5 v Green or Red.
AP ... .. - Black with white tip.
SACP. Incendiary ... . ..o Bed with white tip.
Dummy .., Black or bloed.

Nede,—MNa red band is 'p:l.int:l.‘:] on shell to denobe that |'_]:|r_';," are fillad,
H.E. and Incendiary are obeslescent,

The above ammunition s similar to the corresponding British types of Oerlikon ammunition
descrbed earlier in thiz Chapter, except the following :—

Cartradge, S.A., Ball. Colour—Rlack or blued.

380 The projectile is hollow and a metal closing disc in the base prevents the entry of gases
into the projectile,

Cartridge, 5.A., Armour-Piercing (A.P.), Colonr—Black with White tip,

581, This ammunition i for use against armoured fighting vehicles and armour protection in
airuralt

The projectile, which has oo filling, is of armour-piereing steel and its pointed tip is fitted with
a monlded plastic cap. The length of the cartridge is the same as Ball, and the ammuonition can be
uged 1 all types of magazine and in belis. Later marks are without a cap and have either an inert
filling or & spigoted base plug.

Cartridge, 5.A., Armour-Piercing Tracer (A.P./T.|. Calour—Blick body, white tip and white or green
band above the doving band,

HBla. The projectile is of armour-piercing steel and is uncapped, There are alternative fillinge
for Day and Night tracets.

Cartridge, S.A,, Semi-Armour-Piercing Incendiary (S.AP.1). Colour—Red with White tip,

582, This ammunition has been developed for the ignition of aircraft petrol tanks protected by
armonr plate, -

The shell is an H.E, shell body filled with incendiary ccmposition, or alternatively, filled with
incendiary composition and having a detonator superimposed.  The head is closed with a steel nose
plug.

Un impact with armour plate or heavy metal structure the shell breake up and the incendiary
composition 1s ignited, The perforating power is less than thal of AT

Cartridge, 5.A., Dummy. Colour—Black or blued,

3, The cartridge comprises o standard case with three holes drilled in the side about thros
inches from the base n wooden distanes piece, and a ' hall ™ projectile secured by swealing and
roiling.

584580,
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CHAPTER XVI
ROCKET-PROJECTED DEVICES

SECTION 1—FROJECTILES

ROCKETS “ U " (UNROTATING).

S, These projectiles consist of a cordite rocket or Tail, Fropelling, with a shell screwed into
the head, They are lnched from the rails of a projector instead of being fired from the conven-
tional gun, and are not rotated.  Unlike the ammunition of 4 gun, the change forms an integral part
of the projectile and teavels with it in flight until consumed.

591. The origlnal nomenclature was Reocket, Unrotating, Projectile (UL}, but with the extension
of the nse of rocket projection, this was changed to Rocket " L (U denoting Unrotating).

Some of the advantages and disadvantages of rocket projection of shell are:—

Adrantages,

{f) The capacity of the shell of a Rocket ™ U " i5 greater than that of a shell of similar
calibre fired from a rifled gun.

(i) Lower acceleration obwdates the necessity for strength against préessure and set-hack.

(i) Projectors are light and simplo,

[i7) Absence of * deck thrust " on launching,

(¥} Absence of pun weer.

(vd) Ease and rapidity of manufacture 45 o pomplete nnit, e, projector and projectile o
other deviee,

Disadvaniages,
(i] Less acouracy,
(i) Lower aversge and striking velocity.
fire) Slower Ioading.
Lack of accoracy is partly compensated by using multiple projéctors which fire salvoes varying
up to M rounds, and thus it need not be o disadvantage as a shot gun effect is obfained,

Rockets, * 1,'" 2-inch, Plafe 24,

592, The Z«inch rocket ' U " i an anti-atroraft device.

Oty one type of shell is fitted to these rockets, namely, the HE. shell,

The main components of & round are Tawdl, Propefling, Tail Fing, Shell and Fose. These garts are
sapplied geparately {or sssembly on board and are-assembled in the following order :—

(1] Tail Fins to Tail, Propailing,
(i) Shell to Tail, Propelling.

{i#i]) Fuze to Shell,

Dismantling is done in the reverse order.

594, The Tad, Propalling, 15 o welded steel tube with a shell ring scured into the head by stods.
Below the shell ning the Head Obturator, a cupped disc of thin shell steel, seals the head end of the
Tail, Propelling, against leakage of gases. The venturi (nozzle) is welded into the other end of the
Tail, Propelling. The bag of silica gel in the ventur is for desiccating purposes. The bottom
obturator prevents any leakage of gas past the ventor. . The charge of cordite 5.1, s castellated at
the Bead @ it rests in the tube and is supportéd at the tail by a grid. A magmesiom composition igniter
incorporating an electric puffer is fitted in the castellation of the charge,

Electric leads from the igniter pass throogh the annulus of the cordite to four brass con-
tacts: near the tail orifice, The contacts (two positive and two negative) are wired o that proper
gemtact is made with the knife-edges of the mounting, irrespective of the angle at which the round is
loadied.

The tail orifice is sealed by 2 tinned plate closing disc secured in pogition by R.I). Cement No, 1.
The Tail, Propelling, will not self-propel.  If there should be accidental ignition of the cordite with

a round in an unassembled state, the Head Chiurator (which is without the support of the base of
a shell) will blow oot and the products of combustion will escapé from both ends of the tube.

M, Tadl Fins (1), of steel plate, are inserted into slots in the tube ;| they are driven back by
means of & wooden hammer and latched in position.

585, The Skhell 12 of the High Explosive tvpe filled with Swozs. of T.N.T. It i3 screw-threaded
near the hase to screw into the shell ring of the Tail, Propelling.  On firing, the shell gives support o
the Head Obtumtor.
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596, The Fuze, No. 720, is & wind vane arming, direct action type which arms at a distance of
approximately 75 feel from the projector,  The self-destruction device operates at a short ramge of
4,500 feet (4§ seconds) ; no shutter is incorporated.  An internal and an external detent prevent
the wind vane rotating until the round is fired, The externzl detent s visible and houses into a-slat
cut mto the skirt of the wind vane cap. Un finng, acceleration causes both detents to set back.

The wind vanes of the fuze are then free to rotate ;| approximately five complete turns of the
wind vane in an anti-clockwise direction (looked at from the nose) will put the fuze inte a direct action
functioning condition at the same time releasing the time striler, and the fuze will detonate 44 seconds
later. Additional safety is provided by a safety split pin which is passed through the skirt of the wind
vane cap and fuze body. The safety pin prevents rotation of the wind vane cap in either direction
and must be removed before loading, The pin is secured in position by means of wire which takes
round the body of the fuze and i zealed with a lead seal,

The fuze is not watertight and must be protected feom the weather by applications of Grepse No. 0,
in azcordance with the instractions,

Action,

597, The rocket is launched by electric current initiating the electric puffer. The magnesinm
composition igniter and the condite charge are dgnited.  The pressure of gas set up by the burning
cordite disperses through the venturi and provides the fmpetns to the rocket.  The cordite burns for
approximately 8 second, during which period the rocket is accelerating.

SECTION 2—ILLTUMINANTS
Z-inth Rocket Flare, Plade 24

S8, The Hocket Flare is launched from a special Projector which is attached to 2 gunshield, at
an devation of 3. It is set to burst at 5,00 yards at an approximate height of 2000 feet @ the
flare burns for 70 seconds.

The handbook, B.R.Q.E.j Handbonk _,I"l'.lf the a-imeh Rogkel Flare, should be consulted fog peneral

instmctions, maintenpnee and detail,

589 The round is supplied for assembly on board and comprises the following main parts— Tail,
Propelling, Flare Head and Fins (4).

The arder of assembly is :—

{f) Fins to Tail, Propelling.
[#} Flare Head to Tail, Propelling.

800, The Tuail, Propelfing, is similar to the Tail, Propelling, of a Zinch Rocket “* U," except
that the Head Obturator ic not perforated. The fing are identical to those of the Rocket " 11"

G0l. Tie Flare Head Container is a tinned plate cylinder with two cannelures near the base.  The
canitter, containing the illuminating flare candle with a parachute assembly attached, is inserted in
the Container, The Ballistic Cap fits on the forward end of the Container, to which it is secored with
adhesive tape.  The Base Socket is secured into the other end of the Container by indenting the
cannelures ; it containg the Thermal Ejector which screws into the shell ring of the Tail, Propelling.
The Thermal Ejector consists of o steel base plate with a septum of acenrately machined thickness
in the centre.

The lowet end of a piece of Bickiord's Fugze {‘priinury delay) eut to burn approximately 22 seconds
makzs intimate contact with 23 graine of LLD.N.R. {lead-dinitro-resoreinate) which is stemmed into
the septum recess. The upper end of the Bickford's Fuse projects into the magazine which confains
approximately 40 grains of G2 grnpowder (primary ejection charge). A short piece of Bickiord's
Fuze {secondary delay) cut to bum for 3 seconds projects from the base end of the canister @ the
lower emd is in close proximity to the primary ejection charge, and the upper end projects into a
magizine contaiming 40 grains of G.12 gunpowder (secondary ejection charge).

AcHion,

602. On launching the rocket, heat from the eordite propellant is transmitted through the Head
Obturator and thin septum of the Thermal Ejector and igniles the LN R,, which, in turn, ignites
the lower end of the Bickford's Fuze (primary delay), After 8, 18 or 22 seconds (depending on the
mark used) the primary ejection charge is ignited, and the cenister is cjected from the container in a
forward direction.

The Bickford's Fuze (secondary delay) is initinted by the flash from the primary ejection churge.
Theee seconds later the secondary ejection charge is fgniled and its action ignites the candle and
gjects the parachute, cable and candle in a forward direction from the canister,  The parachute opens
when ejected from the canister and the lighted candle is suspended in mid-air, The purpose of the
secondary delay is to allow tho velocity of the canister to fall to a speed at which it 15 safe 1o eject
the fare and the parachute assembly without break-up.

Rocket, Numinating, 9-ibs. {Snowflake|,

G03. This store is an illuminant and s nsed in locating enemy snhmarines

The cylindrical 2-fmeh Powder-filled steel rocked is similar to Apparatus A1, Type I in addition,
it is fitted with tuil fins (4], The Parachule Head contains a parachute with a star and igniting arrange-
men:s.  The rocket is launched from a Projector Type A or B of Appamatus A.D. Type I, using the
appropriate 60 grain cartridge.
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Action,
G4, When the rocket reaches the vertex of its flight, aboat 1,500 feet or more, the burster is

ignited by the bierning rocket composition. Tt action ignites the star amd expels the parachute and

Iighted star from the rocket head, The parachute opens our and the burning star is suspended from
it ; the star burns for aboot &) seconds.

SECTION 3—AFPPARATUS, AIR DEFENCE (A.AD.)

Apparatus AD., Type D. Flate 25,
(Parachute and Cable—FP.AC.)

G05. This device suspends a cable from a parachute above the firing ship.  The cable iz rendered
lethal on the impact of an attacking aircraft, and aircraft st cither keep at a height which precludes
accarate hombing or change conrse.

The Handbook should be consulted for general instructions, mamtenance and detail,

The Mark I[N consists of the following main component parts—Rocket with Parachute Head,
Main Container, Main Cable and Lower Parachute Assembly, The assembled ammunition is termod
" Apparatus AD. Type I " it s fired from a * Projector AA.D. Type I (Abbreviation TNALL),

G606, The Rocket 15 a powder-filled 2-inch stee] rocket with a tin parachute head attached. A
#8-inch diameter parachute and a small gonpowder burster are packed in the parachute head. The
painted canvas cover attached to the parachute head fits over the eutside of the muzzle of the projector
and prevents access of water into the barrel, Two stirmps and a bridle are attached to the rocket ;
the bridle has about five feet of cable which is covered with asbestos at the rocket end and fitted with
a spliced eye for shackling to the Main Cable, Before securing the roclket tail to the Main Container
the lid of the Container is removed and the top Toop of the K.B. Cable is sccurcd by ito swivel to the
rociet's wire tail ; a short portion of the wire tail is coiled down into the Main Container. The lid
is jamumed on 2o az to nip the rocket tail, and it is rotained in place until it is dislodged by the pull
of the rocket,

607, The Main Condainer 1= a cylindrical iron box which has two concentric compartments,
The outer compartment contains the Main Cable and the inner contains the Lower Parachute Assembly,
The lid iz detachable. The Main Container i= lashed to the deck,

B8, The Main Cable consists of 400 [eet of K.B. 1D wire with a loop at each end and a swivel
on gach Jpop. One swivel is attached to the wire tail of the rocket bridle and the other to the Lower
Pamchute Aszembly,

609, The Lower Parachute Assembly comprises a 38inch diameter parachute ond a small trail

parachute. The larger parachute is packed in canvas and bundled and the small trail parachute is
attached.

Action,

10, The 8l-grain gunpowder cartridge ejects the rocket from the Projector and also ignites the
rocket composition. When the rocket reaches o height of approximately 530 foet, the bumning rocket
compesition ignites and explodes the gunpowder charge in the parachute head amnd the upper parachito
is gected, Ak this stage the lower parachute assembly will be approximately 150 feet above the sea,
the lower parachute will still be bundisd, but the trail parachute will be open. The lower parachute
remains in its bundle untl the fmpact of an areraft with the cable. On impact the trail parachute
pulls the ripoord and releases the lower parachute which opens and renders the cable ™ lethal™

Apoaratus, AD. Type J. FPlate 25

B11. The objects and means of operation of this deviee are similar to those of the A.A.D. Type I,
Type J Mark I ejects a 600 ft. 2} ton cable,

The Handbook B.R.203/4e, Hamidbook for the Apparatius Type J, should be consulted for general
instructions, maintenance and detail.

The Apparatus is supplied in three main component perts, (7) the Tail, Propelling, () the Head
Canieter and Thermal Fuze, and (57} the Main Conftainer.

The round is assembled on fssue to ships. The fully assembled round (including the Tail,
Propelling) 1s “ Apparatus A, Type J." The Apparatus is Jaunched from a ' Projector A.AD.
Type J."

612 The Tail, Propelling, is similar to the Tail, Progelling, of a 2-inch Rocket "' U," except
that :—
(¢} The head obturator is not perforated,
{#) There are no fins or fin slots.
[##i} A short stirrap is welded to the exterior of the base of the tube,
{iv) The venturi is elosed with a tinned plate losing dise. The fexible rubber pigtail
containing the firing leads is passed through the elosing dise ; contact studs are omitted.

G138 The Fead Canisier and Thermal Fuze—The Head Canister is of tinned plate and contatns
a €2-inch parachute; it is made integral with the cast iror ejector cup by soldering. The lower cir-
cumference of the Head Conister rests inside the ejector cup on a piston or diaphragm. The base of
the ejector cip is screwed into the shell ring of the Tail, Prapelling. Provision is made in its base for
the Thermal Fuze which is a separate unit.
1
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614, The Thermal Fuze consists of a steel base plate in the centre of which is & thin septum of
pocrrately machined thickness. The lower end of a piece of Bickford's Fuze (cat to burn approxi-
matsly 44 seconds) makes intimate contact with the LDUNE, (lead-dinitro-recorcinate) stemmed
into the septum recess. The upper end of the Bickford's Fuze projects into the magazine which
confaing approximately 100 grains of G A2 gunpowder, On assembling the Head Canister to the
Tadl, Propelling, the hase of the Thermal Fuze 15 m close contact with the Head Obturator. On firing,
heat i= trangmitted through the Head Obturator and septom and ignites the LDONR., which in turn
ignites the lower end of the Bickford's Fuze, After 44 seconds the Bickford's Fuze ignites the .12
punpowder in- the magazine and sufficient pressure 15 produced to shear the soldered connection
between the Head Canister and the Ejector Cup, By means of the force exerted by the Ejector Cop
Pistan the Head Canister is forced up freeing the G2-inch pamchute, which is connected by its shrouds
to the Ejector Cup.

615, The Maiw Container for the Matl T Apparatos is a sealed eylindrical iron box with two
eoncentric compartments ; it has a heavy non-watertight cover for transit purposes. The Main
Comcainer is clamped to-the Projector. A 600-foot length of 28-ton multi-strand cable i3 coiled in the
cuter compartment, One end of the cable is secured to the swivel in the sealed lid of the Container,
being secured to the stirmup of the rocket by a pin. The other end of the cable s secured by a awivel
to the bundled lower parachute which is contained in a tinoed-plate canister in the inner compart-
ment. The lower parachute with its shrouds i€ packed in a canvas bundle, The bundle is closed by
ring; through which is passed a cord attached {0 the Trail Pamchute, The Trail Parachute is 20-inches
in diameter. It is contained in the tinned-plate canister and opens after leaving the Main Container.

Action,

616, The Parachute Head is blown off and the upper parachute ejected, At this stage the lower
parschute and the trnl parachute have been bifted approcamately 200-teet above the sea. The com-
ponents suspended from- the 82-inch top parachute are in the following order \—Ejector Cup—Spent
Roczet Tail and Stirrup—800-feet of Cable—Lower Parachute in Bundle—Trail Parachute,

The Jower parachute remams bundled until the impact of an aircraft with the cable, On impact
the tradl parachute puolls the shipeord and releases the lower parachute. The lower parachute opens
imtmediately and renders the cable “lethal.”  The upper and lower parachutes are the same size and
both exert an equal pull on the aircraft, 1

Mark T4 Afparatus.

617. The Head Canister, Thermal Fuze and Tail, Propelling, are similar to those of Mark 1. The
Main Container is not sealed by & tinned-plate closing disc, It is fitted with a beavy non-watertight
cover for tramsit purposes which need not be anshipped before firing.  The inner canister is watertight,
and 1ts lid, secured by soldening, is ripped off on unspooling the cable, Dirain holes are fitted in the
bottom of the Main Container.

Mark IT A pparaius.

GI8, This differs from Marks T and LA in that the central guide tube {s conical and the length of
cable is approximately §23-feet. This type of the central gnide tobe enables the rocket to reach a
heigat of 1,100-feet {against S00-feet) and the Thermal Fuze delay is increased (o approximately
Bi seconds.

Apparatus A.D., Type L. Mark I

619, The object of this device is to lay a cortain of aerial mines suspended from pacachutes in
the path of low fiving or dive-hombing airerafi.

T!]l'.'_ HEII!'IIJl]I.ILIk. HR%. The a-inch Em’kﬂ, F.AM., Mark V7] fnnni:'nﬁl shiould be consulted for
general instroctions, maintenance and detail.

Ammunition is assembled on issue to ships and comprises the Tail, Propelling and the Canister

Assembly, The fully assembled round is termed * Apparatus A.D., Type L The Apparatus is
launched from a 2-inch Rocket F.AM., Mark V, Mounting,

620. The Tail, Propelling, is a modification of the Tail, Propelling, of the 2-inch Rocket " U."
The contact studs are omitted. The two trunnions are welded on to the tube to accommodate the
stirmip. The plug screwed into the shell ring closes the head of the tube ; if the plug is removed the
rocket is non-self-propulsive in the event of accidental ignition, A 12-inch steel stirrup is attached
to the trunnions on the rocket tail, One end of an 18-inch steel connecting rod is secured to the stirrop
and the other to a link on the Top Condcal Candster, Electric leads pass from the fgniter to a flexible
cab tyre cable which in turn passes through a mechanically-jointed weak link to a moulded rubber
socket on the mounting.

821 The Canister Assembly comprises the Top Conical Canister and the Lower Canister. The
eanisters are joined by the overlap of the sleeve of the Top Canister. The joint is made watertight by
a rubber ving and a mixture of luting,

522, The Top Concal Cenister is of hight gauge stecl or tinned plate and contains :—

{f) The 45-inch diameter parachete to carry down the spent rocket tube,
(#%) B-lest Main Support Parachute,
vide) Beinch Bomb Steady Parachute and Weak Link,

_—
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[#v] Upper Explosive Link in bomb housing,

(v} Three retaining cords which are controlled by the explosive link and hold these parts
in position in the eanister. '

{e] The Bomb. The bomb has a light case and a filling of approximately 8-0z. of poured
TH.T. The detonator is held in a shutter kept out of line with the striker by a clock
gpring. Under sufficient wind pressure the wind vane moves the shutter and brings
the detonator in line with the striker. On impact with an aireraft the firing pin is
forced in by the universal striker ring and the detonator, being in line with the siriker,
is fired by percussion. The bomb can be armed and unarmed by large variations in
air speed and no cell-destruction device is fitted.

623. The Lower Canister is also of light gauge steel or tinned plate, and is mounted on a base
plate, It contains —

fi] A eentral tube to assist unspooling the wiro.,

() 1,000 feel of 19 swe. plano wire coiled in o moetal sheath, One end of the wire i3
secured by a swivel o the head of the bomb ; the other end passes through the split
in the central tube and iz seeured to the spring wire shock absorber.

(i} The drag parachute assembly with a 32-inch parachute in a bag is seeured to the shoek
absorber.  The four retaining cords which are controllied by a lower explosive link
prevent the parachute opening on the initial snateh at pick op.

(#e) The electric leads [or igniting the delay fuzes leave the base of the canister in a short
fexible cab-fyre cable and plug into the lower socket of the mounting. The electric
cirenit for the three fuzes initiating respectively the rocket, the upper explosive link
and the lower explosive link is arranged in " Seres " so that faflure of one fuze will
wsually prevent the other two being initiated.

Action,

24, On launching, the rocket and the delay fuzes in the upper and lower explosive links of the
Canister Aﬁ-?"'lht'_'r' are 1hiHated F\imul.tanmuﬁl}: The rocket takes up the top conical canigter and the
wire in the lower canister is unspooled.  When the wire i fully nnspooled the drag parachite assembly
is picked op, the snatch tension being kept within safe limits by the long shock absorber. The top
conical canister reaches approximately 2,000 feet before the upper and lower explosive links are
operated,  On the operation of the upper explosive link the bomb and parachutes are pulled out,
The -] jockel support parachote is connected to the 6-Teet Main Support Parachute by a weak
thread which breakes when the rocket parachute is fully pulled out. The operation of th Iower explosive
link removes the constraint from the drag parachute bag and leaves the parachute free to pull ot
on the impact of an nireraft with the wire, The bomb will not arm until an aircraft strikes the wiee,

Om impact, the drag parachute apens and the weak link securing the 6-fest Main Support Parachute
will part. The bomb is then pulled down on to the wing of the airerait by the drag parachute, The
bomb is armed by rotation of the wind vane due to its velocity through the air on the way, It is
steadied in flight by the 8-inch Bomb Steady Parachute which acts as a drogune.

Mark 1T Apparatus. Plafe 26,
625. The Mark IT Apparatos is identical to Mark T Apparatus, except that
({] The piano wire coil'is 1,300 feet in length.

{#] Mo shock absorber is fitted,

[##) Ome side of the slot in the central tube-is flared slightly to assist unspooling,

(i) The lower canister is marked with a vertical black line to indicate the position of the
slat in the central tobe. The canister should be loaded into the projector with this
black line amay from the projector mils, fe, clearly visible to the loading numbers
when facing the front of the projector.

628, The method of functioning is identical with the Mark [, The height attained at aeparaticn
i5 little less than that of the Mark I {about 100-feet), but the srea covered, 1,900-fest to dfeet, is
5l per cent. greater. Under adverse conditions the effective operational time, ., before the drag
parachute hits the water, is reduced to a minimum of 20 seconds from the operation of the top explosive
link.

G27-820,
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GRENADES
HAND GRENADES.

Crennde No. 36M. Plale 27,

630, Grenade No, 38M (known s the Mill's bomb) is an snti-persennel bomb with a danger
wone on detonation of approximately 400 yards,  The grenade has & casl iron body which is filled
with high explosive,

The body is oval and its exterior is grooved to provide a grip to the hand and also to assist
fragmentiation, The centre plece is serowed into the bass and retained by the Base Phog,

The high explosive filling, Baratol A080, §s filled into the body thraogh the Filling Hale in the
shoulder, The Filling Hole is closed by o scrow-threadod plug,  The bulk of the main filling bs
separated from the detonator of the Igniting Set by an afr gap interposed by the Striker Chamber,
and this disadvantage results in uneven fragmentation.

@31, The Centre Piece ia of aluminium or tinned brass and comprises two adjacent chambers,
The smaller chamber meecives the detonator and i empty antil the grenpde |s primed.. The larger
or Striker Chumber is posttioned in the centre of the body and contudns the Striker and Striker Spring |
the hrad of the Striker protrudes through the circular hols at the top ; the opening in the base receives
the cartridge end of the Tgniting Set.

The steel Striler is fanged at the bage to sent the spring.  1s Griog leee, shaped for dm=fiving, is
notehed to allow the escape of gna through the fAange. The steiker shaft passes through the hody
it is notched at the top to recetve the Steiker Lever, The Striker Spring is compressed between the top
of the chamber and the flange of the Striker.

The Striker Lever is n ourved steel lever pivoted on s fuleram formed on the body of the gronade,
It fite closely to the hody and iz retained in position by m split pin passing over it and through the
fulerum bracket, The short end of the lever fits into a noteh on the Steiker and holds it up against
the action of the compressed spring.

The screw-threaded Base Plug seals the base of the gronade,

The Tgniting Sel comprisés a Detonator, Safety Fee, 0,22-inch Rim-Fire, Cap and o gine alloy
Cap Chamber.  The Cap sits in tho Cap Chamber with ene end of the Fuge attached.  The Fuse s
formed into o Usshaps to suft the Centre Pisce into which the St fits, and its other end is erimped
into the Detonator,

632, There are two types of [gniting Set ; these wary only in the time of burning of the Tuze.
The Set in present supply hos o T-geconds [uge which is eoloured vellow, The other Set hasa 4-seconds
fuge ; it i colovred white and hag o rabber Band roand it which shoeld not be removed as (€ is o means
o identification at night.

Note—Bofore priming (inserting the detonator) all signs of waterproofing and/for grease are to
be removied from atound the striker outside the body and under the striker lever.  The striker shoubd
then be tested for fresdom in accordance with B, 787,

In future 36M gronades will be fsued (o ships with the striker waterproofed by lghtly nfnplyiug
grease,  This shonld e removed before prming, but the mechanism necel not e steipped i the
striker 15 fres,

Action.,

633, In proparation for action, the Base g s unserowed and the Tgniting Set earcfully insertod ;
the Base Plug s thon replaced and sorewed folly home. 1o preparmation for immedinte use, the Salety
Fin is withdrawn and the Striker Lever held down by hard. After the grenade is thrown the expansion
of the Striker Spring forces the Striker Lever away from the body ; the leser pivots oo the fulerum
and 18 thrown clear. The action of the Spring canses the Stoker to impinge on and five the Cap,
The resulting fash ignites the Fuee which burns for 7 seconds or 4 seconds (a5 applicable) before
igniting the detonator, which then detonates the main Alling,  Care 18 fo be fakem that primed prosades
are wnprinied hefore vefwrn fo store or package.

34, Marking.—The hody is varmished, A ring of red crosses is painted on the shoulder to denote
that the grenade s filled. A green band is pamnted at the lower end to dencte the type of filling.

635, Paching —Grenades are packed 12 in o woeded box marked © Hand Grenadss, 7 seconds ™
i:ﬂlr 4 woconds,” if applicable], A bose plog key and tih containing 12 fgniter sets is paucked in ench
HEX.

Grenade No, 68, Mark I, Plafe 27,

838, This gronade is « IiHh[ ]II'l'q_'Llpulu!IuH Humd Grenade with o danger zone of .|F|||n|xm:.:1|!|-|.?:
41 yurds,

The bakelite body is in two parls, which are screwed togother, A band i3 milled round the
exterior to provide a geip to the band. The head of the bocy is recessed and screw-threaded to receive
the Mechanism Holder which contains the Striker Mechanism, A Safety Cap with milled exterior
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fits ower the Mechanism Holder and {s screwed to it} a strip of adhesive tape is stuck obliguely across
the joint of the Body and Safety Cap to prevent the latter inscrewing prematurely,

The Filling Plug and the Base Plug with a small rubber plug are fitted in the lower part of the
| body. The Boze Plog closcs the base of the Tretonator Slaeve which is a bakelised e Lualirs IJI_I.'SE“HIJ':!I.I
in the centre of the Body, The Sleeve contains a No. 46 Detonator and is immediately below the
FPerenssion Cap of the Striker Mechanism,

4 high explosive main filling of Amatol 80/%), Lyddite, or Baratol 20080, is flled into the Pady
through the Filling Hale,

837, The Striker Mechanism comprizes the Striker, Striker Spring, Percussion Cap, Cap Pellet,
Lead Ball, Closing Cap and Safety Bolt with Safety Tape attached ! the other end of the Safety Tape
carties a lead weight. The Safety Bolt passes throogh hales in the Striker and Mechanism Holder
and holds the Striker i position. The Safety Tape is wound round the Machanism Holder in a pre-
paced we and id finally housed beneath the Safety Cap 1o keep the Safety Bolt in position. When
the Safety Cap is in position the Striker cannot move forward against the Perenssion Cap.

Action,

i 638, In preparation for action the Base Plug is unscrewed and the Detonator Sleeve examined
for obstriction, rough edges, cracks, ete, The Detonater is carefully inserted, open end first, the Base
Pluog is replaced and screwed fully home, Tn preparation for immediate use the steip of adhesive tape
: is pulled from the Safety Cap and the Cap is removed ; affer removal, the Safety Tape must be held
ol in position by the forefinger and thumbluntl the grenade is thrown,  After the prenade is thrown
the Lead Weight attached to the Safety Tape causes the Tepe to unwind and pull out the Safety Bolt,
The Striker is then free to function ithe Percussion Cap nnder the action of the lead ball which has an
“all-ways ' action on impact. On impact, the Steikec iuq.v.i.uEt-_- ey el fimes g Canpr sl Lhe Masly

ignites the detonator, which detonates the main filling. E
" 638, Marking.—A ring of red crosses is painted on the upper body to denate that the grenade is |
illsd. The lower body is painted to denote the type of filling, as follows — . |
Amatol 803 | o JHinch preen band.
o Lyddite - Yinch green band with * Lyd.” stencilled on the band in i-inch
white letters,
: Baratal 20,80 .- }nch green band with ** Bar, 20/B0 " stencilled on the band in

{-inch black letters.

640, Packing,—Each package contains 34 unprimed grenades and 2 eylinders of 17 detonators
N, 46.

RIFLE GRENADE.

| 4. Rifle Grenades are fired from rifles fitted with [isshargers. The Grenade in supply in Naval
| Service is the No, 36M fitted with a Gas-Check Plate,

The Gas-Check Plate is a circular steel plate (2i-inches in diameter) with a small screw in s centre
to screw into the bettom of the Base Plug, The Plale is a siding fit in the Discharger and rests on an
annular shoulder formed in the metal of the cup.

Discharger No. 1, Mark 1, iz pead with the No. 1 ritle. The barrel of the Discharger is oylindrical
(with an inside diatmeter of 2§ inches) and is threaded internally to receive the Locking Base, Near
the lower end 2 slot forming a gas port is closed by a sliding shutter which can be clamped in position
by a Clamping Nut. The locking base is threaded on the outside to fit the barral angtha.n a central
hole threaded to receive the adjusting serew, the top of which is slotted to take the point of the
bayonet. Below are two claw levers which engage in the dotted sides of the nosecap of the rifle.

B42. Carirsdge 5.4, o.303-inch. Ballistite, H Mark 12 i used to eject the grenade,  (Para. 528.)
L Action,
643, The grenade is primed and placed in the Discharger ; the Split Pin is withdrawn and the

gremade is pushed fully home and the rifle fired.  On the grenade being ejected from the Discharger
the Safety Lever is released and the action of the grenade is the same as when hand-thrown,

G644, Marking —The grenades are marked similarly to the Hand Grenade No, 360,
645. Packing—Box (.5 Mark [I1 or G596,

1 12 grenades,

" 12 Igniting Sets in a tinned plate cylinder,
i 14 Cartridges ballistite in a tin-plate box,

n 12 gas-check plates,

i 1 Key.

i CRTEETR
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CHAPTER XVITI
HOLMAN PROJECTORS. B.L. 4-INCH MORTAR

PROJECTILE, ILLUMINATING,

Projectile, Tuminating, Mo, 1.

630, The store is vsed as an illuminant. This particular design is fired only from Halman Pro-
jectors, Marks ITA or 115, No, 1 Air or No. 1 Steam is stencilled on the bady. The Projectile has
a cylindrical body of tin plate which contains a cotton sarachute, flare unit and an ignition and
tjection charge of gunpowder. The flare unit is attached o the Parachute and is positioned with the
igiition charge at the forward end next to the Striker mechaniem ; the Parachute is below this
asmembly and nearer the tail, The cast-iron conjeal nose containing the Striker mechanism e fixed
sczurely to the front of the body ; the tail, with four fing i lightly attached to the rear ond,

651, The Strker mechanism cotnprises the striker, striker cover, 410 cartridge and a lemgth of
Safety Fuze ; the operating unit consists of a striler, a shear wire and a Safety Pin, The Safely Pin
is withdrawn before loading.

Ak,

B52. On firing, the stiker sets back, breaks the shess wire and impinges on the cartridge cap,
The flush ignites the Safety Fuze and after a period of delay the sunpawder ejection charge is ignited,
The reculting cxplosion ignites the flare, blows off e Gl aod vjects the parachuie and flare, The
flare burns at a high temperature. The parachute and flar are ejected approximately 7 seconds after
firing, and the fame burns fora minimum of 30 seconds, At 45° elevation this represents a height of
FE5/4H) feet at a range of 330/360 yards,

Projectile, Tuminating, No, 2,  Plafe 25

B53. These are fired only from the cartddge-operated Projector, at present the Holman Pro-
jector, Mark IT1,  The Projectile is similar to the ** No. 1, except that a pas-cheek is attached by 4
tulip spring to the tail. ' No. 2 Cordite " is stencilled on the hody.,

In operation, the gas-check separates from the Projectile when the Projectils leayes the muzzle
of the Projector. The parachuie and flare are ejected approximately 11 seconds after firing, and the
flare burns for a minimum of 30 seconds, At 35" elevation this represents a height of 400/525 feet at
a range of TAH0E0 vards,

Holman Cartridge. 1.

654. The Cartridge for the Projector, Mark 111, has a brass bound case. The mouth of the case
is closed by a celluloid cup, A protecting cap is fitted over the cup and must be removed hefore loading.
The charge of 16 grammes of Cordite W.ALT. is initiated by an igniter containing 20 grains of gun-
powder T.5.2; a celluloid cup separates the jgniter from the charge. The igniter is initiated by a
peccussion cap filled with cap compaosition.

Cartridges are supplied in tin-plate boxes of 20,

BOME, 10-Tb. UNDERWATER No. 1, MARK I, WITH GAS CHECK. Dlai 25,

655. This high explosive bomb is for use against the two-man submarine. 1t is fired from Holman
Projectors, Mark ITI or may be thrown by hand.

The design and components of the bomb ate shown in the illusteation.

The bomb consists of a lghtly built, welded cylinder fitted with a tail © 1 nose adapter is threaded 1
[t the fuze, which functions under hydrostatic pressure after being projected into water. It has
a fixed seiting which operates at a depth of 20 feet. The filling is approximately 4§ [bs. of T.N.T,
Action,

G56. Remove the safety pin and adhesive tape covering the holes in the eap of the fuze. When
the fuze enters the water h}’dlﬂstﬂlit pressure acts, 1.]'IIEI1.15|'I the holes in the cap, on the mabber dia-
plizagm and also on the rubber shutter bellows. The fuze is armed by the shutter being forced over
against the shutter spring, bringing the detonator in line with the siriker. On reaching the proper
depth the hydrostatic pressure operates the rubber diaphragm and forces the siriker head and the
striker down wmntil the levers are in @ horizontal position, thus compressing the striker =prings. |
Immediately on passing the dead centre the striker springs re-assert themselves, driving the striker
inty the detonator and firing the fuze, and the main filling i detonated.

-
SMOKE FLOAT, B.L., 4-INCH MORTAR. MARKS I1 OR LI, Pl 20, !
! 657. The desigm and components are shown in the flustration.  The main component parts aré— |
baka wood cylindrical float, metal container, celluloid container and metal protecting cup.
The cylindrical float has i central steel smoke emission tube whicl is attached 1o the id of the
J melal container and secured by the split Lip of the tube being turned over on to a steel washer, The

—
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float is bound with fabric tape, Later marks may be of other material, but this will not affect the
cperation of the store,

' The metal container halds the smoke composition. 1t has a perforated central steel tube wrapped
in primed muslin with a layer of priming compozition between the muslin and the smoke composition,
The celluloid container, with the propellant charge of Ballistite, is cemented to the container,
The metal cup is fitted to protect the charge and mmst be removed before the round is Inaded,
A Cartridge 5.A. Rifle Grenade 0.303-inch cordite E is used as the primary charge to fire the
mortar (para. 325). The ballistite charge of the Smoke Float is the secondary charge.

{ The range al full levation of 3H° is approximately 550 yvards. Should the minimun range, about |
| 8 yards, be required, remove the ballistite charge, elevate the mortar to extreme E‘].E"I.".il.‘t.i'l:ll! and Are

with the primary cartridge only, [
|

_Over land the range can be increased by approximately 200 yards if the Smoke Float is fired
without its balsa wood ficat. To remove the hard grey paper disc from the top of the float, prise np
the serrations of the central tube with a fat chisel and 1 pair of pliers. Take off the steel washer
and pull the balsa wood cylinder from the central tube,  n this condition the float is leaded as usnal,
.6, with smoke box to the rear,

Actisn.

658, The flash from the primary cartridge ignites the ballistite charge of the smoke float and the
float is ejected from the mortar. At the same time flash passes up the igniter tube of the smoke con-
tainer and ignites the priming and smoke compositions.

EOMB BL. HE., 4-INCH MORTAR, 10-lb. MARK 1, Plate 29.

658, The main component parts of the bomb are—Foze No. 152 or a plug, Bady with nose and
taill adapters, and Tadl.

Fuge No. rz2.—This 1s a Peroussion T A, fuze whose design and components are shown o the
illustration.

Safety arrangements ;—

1 (1) A safety cap is fitted which must be removed before firing.

(#) The detent holds the ball o such a position as to keep the striker down, The strker
| point engages in the side of the shutter, thus keeping the detonator, which is held in
. the shutter, out of line with the flazsh channel in the magazing.

B0, O firing, the detent =ets back against the deteat spring allowing the ball alsos to set back
into 2 pocket., This allows the striker, under the action of the striker spring, to move forward and
the striker point disengages from the shutter.  The shutter moves over, under the action of its spring,

_I ; and the detonator comes into line with the strker and the flash channel of the magazine.  The fuze
} is then fully armed. On impact the eap is erushed in deving the striker inte the detonator and the
rzsulting flash detonates the magazineg,

661, Body,—The steel body is filled with approsimataly 2 lbs, of TR.T. A cavity is moulded in
the head of the filling into which is fitted a paper tube. The latter contains the CE. exploder and
receives the lower part of the body of the fuze.  The head is closed with the nose adapter, mto which
thee fuze or a plog is serewed. The hottom is closed with a tail adapter which s serew threaded in
two gauges, one to secure it into the bomb and the other to receive the tail.

682, Tail—The Tail comprises a perforated steel tobe with four fins, each of which has two
lightening holes, The tail holds the propellant cartridges and alse keeps the bomb steady in fight.
The tube contmins & cartridge in a celluloid container, a dosing plug having an open flash hole and a
hardwood plug to Al ap the surplos space.  The fins are arranged so that one pair of opposite fing
contains spring retaining clips ; these grip the barrel and position the bomb on loading. Two aug-
menting cartridges, cach in a cellnloid container, are fitted opposite to one another in the angles formed
1 Ly pairs of adjacent fing, and are held in position by a length of spring wire which has a hook at each
end. The wire is threaded through the rear lightening hele of each fin and hooked to form a ring.

The tabric cover fitted over the tail protects the cartridge from the weather, and is seoured with
tape at its mouth,

Action.
683. The cartridge nsed to fire the mortar is a Rifle Grenade (0L303-inch Ballistite H Mark IZ.
On firing, flash from this cartridge passes through the flash hole in the tail plug and ignites the primary
cartridge in the perforated tail tube which in turn ignites the augmenting cartridges i the fins by
way of the perforations. The resulting pressure projects the bomb.
| Note.—In future, to avoid damage to the angmenting cartridges during transport, boembs will be
supplied without their augmenting cartridges fitted. Ten angmenting cartridges (in two cardboard
¥ tubes) will be packed in each box of five bombs,
To prepare a bomb for firing, fit two angmenting cartridges to each bomb and remove the instroe-

tiom label, If the bombs are not Ared, then, before they are landed, remove the augmenting cartridges,
return them to their tube dand replace the instruction label,

' BE4-G60.
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CHAPTER XIX
PYROTECHNICS

670, Pyrotechnics are uzed in Naval Service for the following puarposes '—
Stgnalling and Navigation,

Hlumination,

Recognition and [dentification.

Targets for Close Range A.A, Weapons,

[izplay,

Pyrotechnics for use in aireraft ame desonbed in At Poblications.

SIGNALLING AND NAVIGATION.

Rocket, Signal, 1-Ib., Service. Plafe 3.

671, The design and components of the rocket are shown in detail in the illustration. The long
stick 5 attached to the case to keep the axis of the recket paraliel to its trajectory | the metal socket
is glued to the outside of the case and is also bound with twine or glued tape

The rocket may be fred from o Machine, Rocket, Signal or a Rocket, Upright, Firing,

The upper cylinder, of rolled paper, containg 28 white stars. A small charge of rocket composition
ot sulphurless mealed powder §s inserted between the elay plug and the adjacent tier of stars to assist
lighting-up and ejection.  The head of the upper cyvlinder iz closed with o paper disc, which is covered
with @ millboard come ;. the other end is secured to the case and the joint is sealed with paper strips.

The case, of rolled paper, i3 choled near the base to form a vent, [t is threaded internally below
the chole to roceive the plug ; if closed by 4 millboard disc it is left plain.  The charge of nocket
compasition is flled so as to leave n cavity.

Action,

672, When the wooden plug is removed the vent 1s exposed and the Rocket is ready to be pro-
jected,  Chy firing, combustion of the powder priming in the cholet ignites the Rocket composition,
The fgnition 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., When the greater part of the Rocketl com-
position has burned, combuostion spreads through the eavity and the priming hole in the cay filling
to the Rocket composition in the upper eylinder and the stars are ignited and sjected, Ejection takes
place at a height of about 800 feet, and the stars burn for appeoximately five seconds.

The Rocket is painted drab, A white instructional Jabel is secured round the case.

G673, Marking—The following information is stencilled o the upper cylinder and stamped on
the plup —

Contractor's initials or trade mark.
Drate of manufacture,
Lot No.

When fired from a Machine, Rocket, Signal, the rocket is ignited by a Friction Tuobe (see
paragrapl B7), When fired from an Upright, Firing Koclket, the vent of the Rocket s jgnited with
@ portiire,

Packiug, ~—Each rocket is packed in a tin cylinder, the cylnders are sapplied in wooden packages,

The womden screw plug in the vent prevents seli-propulsion in the event of aceidental ignition ;
a rocket so fitted will burst on ignition.  The weoden plug must be removed when the rocket is required
for use. As a wartime expédient the wooden plog has been replaced by a cardboard disc zecored by
a paper seal, Should the paper seal be broken, the rocket must be re-sealed in its tin and kept in
a dry place on deck for * first uee ' ; it muost not be re-stowed in a magazine, When preparing

a rocket for use in " Uprights,” the paper seal should not be-broken until it is intended to fire the
rocket.

Rocket, Signal, 1-1b., Red or Green.

€74, The action of these rockets is similar to the I-lb. Service Rocket, and they are fired from
a Rocket, Upright, Firing. The uwpper cylinder is larger than that of the Service Rocket and has a
rount cap.  The stars are packed with and ignited by guick-mateh which serves to open the head
and szatter the stars. A snlphorless mealed powder is sprinkled ameongst the stars to assist ignition.,

The rockel case is painted a drab colour and the apper cylinder the colour of the stars it contains.
The tumber of stars differs for the various marks of cach colear.

Cartridges, Signal, 1-inch and 1j-inch. Plate 30,
€75, These cartridges are fired from a Pistol Signal, 1-inch or 13-mch.
Each cartridge contains a single star, Red, Green or While,

i
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For identification a paper label is attached to the closing disc and on it is printed the colour of
the particular star ; an appropriately cofoured band is alse on the body near the month, Formerly,
for identification at night, the dms of cases were milled all pound for a Red star, plain for & {areen star,
and milled half way round for a White star.

On Cartridges, Signal, I-inch only these means of identification are being superseded by an
enbossed impression on a metal disc at the mouth, A cross represents a Red star, a triangle a Green
star and 4 circle a White star ; cartridges so0 marked have no paper label affixed to the closing disc,

Cartridges are packed in brown paper packets in metal lined cases labelled te indicate the colonr
of the stars,

l-inch are packed 4 in o wrapper ; 120 cartridges in 2 § M.L. case,

1-inch are packed 2 in & wrapper ; 686 cartridges in a } ML, caze,

The 1-inch and the 1}-inch cariridges are similar in design, although there are variations in
construction for the different colours in each size.

The Cartridge, Signal, 1-inch, Red deseribed helow, may be taken as typical

Cartridge, Signal, T-inch. Red, Mark XIV.T. Plafe 30,

B76, The case is of was-impregnated paper and contaiis the propellant charge, a star with igniter
pellet, a supporting felt washer for the star, and paper and millboard elosing discs.

Aidron.

‘On firing, the propellant ignites and ejects the star, which burns brightly.

Where conditions permit, the pictol should be lashed o a support above tha heads of persons n
the vicinfty and fired by using & lanyvard, When this s not possible, the pistol should Te held at
full arm's length ahove the head of the firer, who should kezp his head down ; alternatively, the pistol
may be fired from a clamp, as illustrated in 0.1.540, Vissal Material Handbeok,

In all conditions of firing personnel should stand well clear,

#77. This flare has a rolled paper body with a handle of wood or rolled paper. The body is
clarged with flare composition topped with priming and mateh compogition. Above the match
composition are a millboard washer, a disc and a “ tear-off * tipe, which are covered by a brown
peper dise.  If the handle s of wood, a leatherboard eup is fitted at its base ; the cup is coated
with strileer composition and secured by a lead capsule and a " tear-off * tape. If the handle is of
peper, & wooden plug covered with strker composition 15 inserted in the base.

Artion,

678. Remove the leatherboard cup (by pulling off its * tear-off " tape) or the wooden plug,
widchever is fitted,  Pull off the ' tear-off ' tape at the head, Ruob the leatherboard cup or wocden
plug against the match compaosition in the head and the Flare composition will become ignited | the
action is similar to striking a match against its box. The burning Flare must be held at full arm's
length above the head,

Flame, Float, Delay. Mark 1. Plate 31,
678, The Flame Float is used for navigational purposss by Aircraft Carriers.

There is a delay of approximately 15 minutes between the time of igniting the safety fuze and the
ipnition of the Flame Signal. The Flame Sipnal will burn for approximately 6 minutes after its
ignition. ;

The body, of steel, s cylindrical, and hos two chambers. The upper i3 a buoyaney chamber;
the lower recelves the base plate which holids the firing mechanism and a steel container fill=d with
flame producing composition (amerphous phosphorus), The central tube passes from the lower chamber
through the buoyancy chamber ; the chamber is scaled with a thin lead tin-foil disc ; the disc is
copable of rupture under the gas pressure generated by the Float.

The firing mechanism comprises a striker, spring, cut-down 8 mm. cariridge case and 4 length
of No. 18 safety [uze. The fuze ensures a delay between the time of firing and the ignition of the Flame
Signal. The striker is pee-cocked and held by a hand-operated forked plate placed beneath its head,
Accidental removal of this plate is prevented by a safety cover which s serewed over the striker
mounting.

Achion.

#80, Puncture the white disc on the side of the fost with the plercing tool provided, Unscrew
the safety cover and pull the Ioop of the pull-off forked place,  This releases the striker which fires the
certridge cap and ignites the sifety fuze, After the requisite delay the fuze ignites the priming and
the flame prodocing composition in the container and a flame signal i emitted from the central tube.

The Float should be thrown overboard after any desred ‘interval of time less than 15 minutes,
after that it will start flaming.
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ILLUMINATION,
Rocket;, 1-Ib. Magnesium Star,

681, This rocket has n paper body with magnesium stars packed into the head, It is fired by a
pull-ofi friction arrangement which fgnites a Bickford delwy fuze.  As this type of ignition is liable
to fuilure o portire or other means of dgniting the rockot should always be avallable, Exposure (o
wel will ijuickly render these roclkets useless and the mumber kopt for !lr||1ij.'-||'i|' shoiuld e restricted
to ope, if practicable ; and this should be kept as dry as possible,  After exposure to the wenther for
a woek roclets shonld be regarded as unserviceable and thrown overboard or retormed to o Depot for
destruction, Present supplies are in non-wittertighit packages @ care to keep them dry is therefore
VETY NOOOSsary.

The rocket is fred from n Recket, Upright, Firing,

2-inch H,u::!w{ Flare,
BE2. Sae E'Mﬁfﬂ XV R ieket=-Projected Devices, e, SHR,

Rocket, Hluminating, 9-tbs, (Snowilake )
B84, See Chapter XV, Rocket-Projected Devices, frara, B8,

Projectiles, Iluminating, Nos, 1 and 2,
B84, Sad Chapler X111, Holmon Projectors, para, G50,

RECOGNITION AND IDENTIFICATION,
Submarine Smoke Candles,

85, Smoke Candles are discliarged froom the signal ejector of o submerged submaring,  The
action of sea water on caleium phosphide genorates flame and smolee, and thess aro emitted from
the mouth of a central tube when the candle reaches the surface,

O thee eandle being projected the base plate remaing in the sjector and may be gsed again

886, Burning is usoally in two periods |
(i) a poriod of efficient burning when the smoke is emitted in considerablo volimw and
density ;
(&) a period of inefficient burning when a thin wisp of sroke is etmitted,

After the period of afficiont burning the flane and smoke become greatly reduend owing to the
ncticn of the water admitted whils the candle is rising to the serfnee, Tf the wave action s such as to
canse intermittent entry of additions] water while the candle is Aoating, the fame and smoke will be
stimatated. In very calm water this will not ocour and the candle will burn very fechly for some time.

Candie, Smoke, White, Mark 1. Made 81,

BH7. This eandle i [or use in shallow water. The Hi-plate body has twoe compirtments, the
smoke generating chamber contyining caleivm phosphide and the booyancy chamber, The ceniral
smoke cmission tube passes from the smoke penerating chamber through the buoyancy chamber and
i3 sealed with o plug, A safety pin ia fitted through the central tube and plug. The base plate is
supplicd sepurately and is attached to the plug by o securing pin immediately before loading, When
the base plate i attached the safety pin s withdrown and the candls is loaded mto the sjectaor tulbss,
The design and components are shown in detail in the illustration,

If the candle is removed from the ejector instead of being fired the safety pin must be réplaced
at omee ;. care must be taken not to separate the candle and the base plate undess the safety pin is in
posiiion.

Actien.

3. L firing, the base plate and the plug remain in the ejector.  After leaving the ejector the
candle turns upside down and rises to the surface. The severance of the plog from the central tube
allows sea water to enter the tube and reach the caleium phosphide.  Flame and smoke are generated
and e emitted from the mouth of the tube when the candle reaches the surface

TARGETS FOR CLOSE RANGE AA. WEAPONS,
Rocket, Target, Practice, 1-Ib.,, Marks I* and II. Plafe 31, :

685, This rocket provides o target for Oring practice for close range A A weapons, It houses
i pacachute (dyed blood red) to which a stabllising welght of clay or glass is attached, The head is
closed by a wooden conical cap. The chole end of the rocket is closed by a paper dise pasted over
the end of the body.

The igniting arrangement consists of a piece of No, 11 safety fuze, one end of which passes
through the side of the body into the choke.  The end of the fuze 8 dgnited by the match attached,
for convenience of operation, (o the body,

The rocket is fived from a Machine Rocket, Signal or a Rockot, Uprght, Firing, On reaching Lhe
vertex of its flight & small powder burster expels the parachute and its weighl,
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ILLUMINATION.
Rocket, 1-1h. Magnesium Star. ] LI
G81. This rocket has a paper body with magnesium stars pached :I'!'I:-.l.' !In-.]-.-_'urli{. '..-!-1:;-5- ]JI:..d;:-;![-f:-
ol Priebinn arcanmement which ignites 3 Bickford delay fuze As this IH"-ﬁrh:’_’z:I”_ i i
Page 102, After paragraph 684 fnsert new paragraphs BR5-638 attached —
RESTRICTED |
RECOGNITION AND IDENTIFICATION SIGNALS
Grenade, Signal, No. 65
885A. The Grenade No, 85 is a recognition signal which can be fired— |
(#) from the upper deck of surface graft and surfaced submarines—from a pistol, grenade, i
2-inch (this is a pistol, signal, 1}-inch, modified by fitting a discharger cap) |

(b from submerged submarines—ihe grenade is loaded into a floaf, signal, submerged, and fired
y trom the underwater signal clector, On reaching the surface the bursting charge of the
foat is exploded and the grenade is ignited and projected into the air.
B55. To ensure cotrect insertion into the discharger cup of the pistol or the grenade eup of the
float, the top end is marked * Loap iwTo DISCHARGER THIS END UPWARDS " and a circle is embossed
for purposes of identification at night.

Action

686, The flash on discharge of the pistol or from the bursting churge of the float, signal, stibmerged,
ignites the priming and flare compositions, The burning grenade can be projected to a height of 150 teat,

Instructions and Notes concerning the use of Grenads, No. 65, in the Pistol, Grenade, 2§ inch (—

887, (&) The pistol must be secured st 70 degress elevation in a guick-acking bracket or latch
gecuring to the ship's structure,  The pistol must never befired by hand

(i) Break the breech of the pistol, insert a cartridge and close the breech, .

{c) Remove the rubber cover from the pistol and insert the grenade (legend up) in the discharges ]
cup and replace the rubber cover, )

(e} Do not cock the pistol until necessary,

(¢} The rubber cover should always be in place over the mouth of the discharger cup whenever the

istol is shipped (whether it be loaded or not) to exclude water, Firing with a flonded pistol may

wurst the pistol or cause the failure or prematore of the signal.

({} the pistol can be fired safely with the rubber cover on and it is preferable to do this rather
than to remave the cover and risk rain or spray

{g) I there is no time to unload the pistol before diving, the cartridge and grenade are to be thrown

overboard after surfacing. I
{¥) The pistal should be eleaned after every 20 round: to remove gunpowder residue from hehind |

the extractor, boiling the parts in fresh water if necessary |this should normally be done in depot ship), |
[} The rubber cover should be replaced by a new one whenever it shows signs of deterforation, |

wear or stretehiing.

Flare, Identification |
B88A. This is an identification siznal for use between submarines and aireraft.  The body is made i

of eteal and contains a flave candle, Two brackets are filted to the exterlor so that the flare may be |

attached to & ship's structure for firing.  The head is closed by a diaphragm and the hase by a closing
cup. The firing mechanism, which is screwed into the sideof the head and parallel to the body, consists
of a striker, clutch, spring, 0-410-in. cartridge cap, gunpowder pellet and a diring lanyard. A safety pin
with a short lanyard attached passes through the firing mechanism and s secured by a copper wire,

Action

GSSE. When the fAare is secured for firing, the safety pin is removed by pulling its lanyard and
breaking the copper wire, The firing [:m}'.‘urr_t is then ]Ju]jl:d. and the spring is compressed ; when the
5];rjnr___r is fully compressed the clutch opens and releases the striker which flies forward under the action
of the spring and fires the cartridge cap, The flash from the cap ignites the gunpowder pellet | the
flash from the punpowder peflet passes down the tube and ignites the flare candle. The pressur
generated blows ofi the ssaling dise in the head of the flare and the fare burns and gives the pre-amanged
signal, The flare candles are varions colours and are identified by the type number which is stencilled
on the hody of the flare.

(7. 8290) 54 —Awmendment No, 24)
AF.O. PADE/S5 Amendment No. 24
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Gk The difference between the Mark 1T and the Mack I* rocket is that the Mark 11 has & cotton
perachute whereas the Mark I® has a paper one,

! Mark II and Mark I*® rockets are interchangeahle.
M INITIATORS,
i 691, The following are used as initiators lor varous types of pyrotechnics :—
Portfires.
| Oiek-matoh.
£ Slow-rmateh,

Light, Shaort G.5.
Friction Tuhes,

Portfire,

892 A Portfire is wsed for dgniting porposes;. It consists of a evlinder, 8}inches long and
einchi in diameter, made of stout hrown paper pasted, rolled and terned in at one end to form a |
hottom, A holder is supplicd.  The cylinder is filled with portiire compesition in the form ef pellets,
A stnall hole is bored in the top pellet and primed with mealed powder, A portfive may be lit by a
slow-match or by any other handy means, and as a ruls cannot be extinguished by water, It will
burn for about 8 minutes, To put it out, cut off the buming end,

Quick=-Match,

B3, This is used particularly as a priming. It is made of cotton wick soaked in o mixed solution
of mealed powder and gum and dusted over with mealed powder before it is quite dry.  When nat
enclosed it burns at the rate of one yard in 15 to 35 secends, When enclosed it burns almest instan-
tanepusly,

Slow-Match,

654, This is used for keeping a light going in conditions where matehes cannot be used. Tt is
made of Eﬂ: hemp slightly twisted and boiled in a ey of water and wet ashes, It may alse be
miade by bod

iling in a solution of 8 ozs, of saltpetre to 1 gallon of water. It bums at the rate of one
yerd in eight hours.. Abent four yards of it go to the pound, and it should be demanded by weight,

Light, Short, G.5.

695, This light is used for igniting purposes. Tt consists of a paper eylinder containing a column
of light-giving composition. The top of the composition is covered with a primed cambric cotton
dise, smeared with igniting composition, covered and protected by a millboard dise and o paper cap
on which is glued a piece of tape for stripping purposes. At the bottom of the composition is a plug
of clay. A beechwood handle is inserted into the bottor of the eylinder and bears against the clay
plag. The handle &= secured to the cylinder by shellac and is recessed at the Jower end and fitted
o with a wooden plug. The top end of the wooden plug is coated with igniting composition, The light
burns for about 2 minutes. The cylinder is painted drab with ' Light, Shert, G.5.."' and the Mark is
stencilled in white on the side,

— — -

Adtion.

B9, To ignite the light, tear off the dicc and pull out the plug. Draw the primed end of the plug
lightly actoss the prepared surluce, holding the light so that it points away from the body, On no
account-is the propared surface to be struck with the phlg.

Friction Tube.

BY97. Friction Tubes are wsed to ignite rockets fired from a Machine, Rocket, Signal, The
Friction Tube has a cylindrical body of solid drawn copper, About j-inch below the head a bulge in
the side of the tube, with a small hole opposite, forms & seating for the crown of a nib piece.  The
nib piece has a small fire-hole in its underside and is soldered in. The tube is filled with G.20 powder
from nib piece to mouth and is closed with a cork plug.  The friction bar, whichi fits into the nib piece,
is ronghened at the sides, slightly twisted at the ends and smeared with a priming compesition, The
| nib picce is pressed on tor the sides of the ficlion bar and the joint is sealed witl shellac varnish, The i
{ projecting part of the friction bar has an eye into which the hook of the rocket machine or a lanyard |
15 fitted.

f Actiom, . l
B8, The lanyard is stretehed and then pulled shagply to withdraw the friction bar,  The re-
sulting flash ignites the priming composition which in tum fgnites the G.20 powder and the tube is
firzd.

FIREWORKS BOXES,
629, Signal Rockets, I-Ib. Service, Portlires, Short Lights and Bed Flares, are supplied to ships
! packed in Fireworks Boxes, large and small,  Rockegs, b, Red and Green, Flares, Green and Cart-
ridges, Signal, I-inch, are supplied in sepamate container,

.
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Fireworks boxes contain the fallowing stores :—
Sfoves Large Hox Small Box
Lights, short : A b
Portfires, common ba i, 20 1
Rockets, Sipnal, 1-Ih. {Service) i S | 12
Flares, Signal, Red ... i ¥ A H 4

 Fireworks are stowed in their packages in the firework magazine or firework tank, whichever is
fitted.  They may also be stowed in shell rooms provided no other explosive except Classification
Group Vois stevved  theroin,
U, The [ollowing firework boxes are fitted on deck or ebkewhers and are replenished from the
firework magazing or tank
(#] Might signal hox,
{i4) Sea boat box.
[#f1] Boats magazines.

Night Signal Box,
FCL These hoxes are packed with fireworks for signalling, and contain :—
3 signal rockets in tin evlinders,
24 friction tubes,
2 short lights,
1 pistol, signal, 1-inch.
15 l-inch signal cartridges, 8 of each calour
The boxes are provided with a lock and key and are to be placed where they are readily accessible
a8 they may be required at o moment’s notice.  The rocket machine rigged with & rocket and stick
in it redy for use and some spare sticks ame always to be kept cloge to the box, Two boxes are
supplied to fag ships, one to other ships.

Sea Beat Box.
02, One box is supplied for cach sea boat and contains —
4 short lights, "
1 pistol, signal, l-inch,
24 l-inch signal cartridges, 6 green, 6 med and 12 white.
The Gunner is Lo report to the Captain on proceeding to sea that a properly equipped Sea Boat's

box is in each sea hoat, Every evening at sca he will satisfy himself that it is there and report
accordingly.

Boat's Magazines,
703, These boxes are packed with o ready wse supply of ammunition and fireworks in case of
prolonged duty in a boat armed with (.F, or machine guns or rifles only.
There are two types in the service, namely -—
{#) A Boat's Magazine which contains :—
24 rounds of pistol ammumition,
1 leather pouch (cases, cartridge, 204 rounds, pistol),
1 strap for ditto,
1 key for metal-lined case,
1-1b, slow-match,
2 portfires,
Z'1-b. signal rockets.
These magazines will cnly be supplied until stocks are extinusted, when they will be superseded
by Gig's Magarines for all serviees,
[17) A Gig's Magazine contains :
96 rounds of pistol ammunition in a pouch with a strap.
1 signal rocket,
1 portfive.
1-1b. slow-match,
1 key for metal-lined easc

TO4-T08n

=




e —

CHAPTER XX
LINE-CAREYING ROCKETS AND LINE-THROWING GUNS

LINE-CARRYING ROCKETS.
Rocket, Line-Carrying, Schermuly, 2.0b,  Plate 31

T10, This rocket is vaed for coveyving o line and & fired from o Pistol, Rooket, Line-Carrying
Schermuly, The pistol enrtridge containg 18 grains of G20 powder (Cartridge, Rocket, Line-Carrying,
schermuly).  Om fiving, the cartridge sgnites the rocket composition and ejects the rocket from the
muzele of the pistol,

The rocket {8 of steel with o lne attached to e tefl.  [te design and components are shown in
tan ilustration,

The steel rod, 17-inches long, is secured to the outside of the tube by riveting or stabbing. A
soecial §-inch or j-inch line is attached to the rear end of the rod.

Separate boxes ame provided for fsinch wnd §=inch lnes, Care must be taken toosee that the hox
naed 44 the correct one for the line belng stowed in it

Instructions for Use.
711, (i) See that the line is properly coiled down lor renning,
[#] Maleo the inboard end fust in the ship,
[i1d) Take the free end and bend it on to the epe of the bail wire of the rocket,

(7] Grasp the pistol with the left hand by the ™ barrel handle ™ and hold it horizontally
in fropt of the body, muzzle to the front and the breech open,

(v] Take the rocket in the vight hand and ploee it home io the muzzle of the pistol,
(] Insert a cartridge with the rght hand and close the breech by bringing the plstol grip
up to the bureel,
(1] Elevate the Eistu:rl to an angle of 30", hold it firmly, close to the body, with the left
hand at the barrel handle and the right hand at the pistol grip,
fwiif} Cock the piatol witl the thumb of the rght hand, It is then ready for firing,
(ix) See that the range ls clear and that the line is clear outside the left arm.
(#) Hold the pistol at an elevation of N and fire it.
With no wind the range using n §-inch line is approximately 200 yards ; using a -inch line it is
150 wards,
Focket, Line-Carrying, Schermuly, 1-1b,
712, This rocket is similar to but smaller than the 2 Ib; rocket. With no wind it has a tange of
115 vards with a §-inch line and 7 yards with a §-inch line,

Rocket, Line=Carrying, Schermuly, 6-1b,

T12a, This rocket has o {-inch line and a range of 300350 yards. 1t {8 for supply to Commissinned
fescue Tugs, A special Schermuly Plstol 8-Ib. and cartvidges are supplied.

LINE-THROWING GUNS,
713, The two types of Hoe-throwing gun in the Servics are the Line-Thrower, Shoulder, Coston
{which fs obsolescent) and the Kifle, M.LE, D308inch, long),

Line-Thrower, Shoulder, Coston.

714, The Coston gun has a short barrel and the projectile is loaded into the minesle A special
Ereech-loading blank cartridge is supplied for the gun ({Cartridge, 5.A. Remington, UM.C., 5070,
Hank). The projectile consists of u round mild steol bar with a line attached, Detailed instroctions
for nssembling, loading and firing are issoed with each gun and must be followed, Briefly summarised,
these are i—

(8) Coil down the line free for running in the box provided or in a Clarkson's case,
{i#) Attach the line to the projectile, 1 o wire tail is not provided, the line should be wetted
within throe feet of the projectile to present its boing burned by the Oush of the gun,

{ifi] Load the projectile into the muzale of the gun,
{7) Load the blank cartridge into the breech,

() Rest the butt of the gun on the deck or against & stanchion at an elevation of abont
20 andl dive it

(i) The chamber and empty cartridge cass should be inspected after each round. If
the cartridge case is split any piece of brass remaining in the chamber should e
reémoved.,
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Rifle, M.L.E. (0.303-inch, long).
715. This rifle has superseded the Coston Gun, The projactile is loaded into the muzzle and a
Cartridge 5.A. Rifle Grenade, (L308-inch Cordite H, is naed to fire the projectile,

Ratailed instructions for assembling, Ioading and firing are issued with each rifle and must be
followed,  Briefly summarized, these are :—
(i) Attach the line to the projectile and coil it down as for the Cogion g,
[#) Lizad the projectile up to its collar in the muzee of the rifie.
(16¢) Load the blank cartridge into the bresch,
{iv) Fire the rifle from the shoulder at an elevation of about 20°. ©n firing, the face shonld
be kept clear of the stoek ; the trigger should be pulled with the tip of the finger and

the part of the hand betwesn the ficst finger and thumb should be kept well clear of
the bolt.

(v} IT a missfire occurs the tifie should be nnloaded, The bore should then be examined
to see that it is clear and o that the ffle is ready for reloading and firing agaie.  This
will safeguard against the possibility of there having beena ™ pufi shot."”

TIG-T15
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CHAPTER XXI
ATRCRAFT BOMBS AND THEIR COMPONENTS

GENERAL REMARKS.

7203, This chapter deals briefly with aircrafl bombs and their components. Air Publications and
Maval Magarine and Explosive Regulations must be consulted before any attempt is made to fuze
or uniuze a bomb. -

The regnlations to be observed on board ship with regard to aircraft bombs, and their com-
ponents, and the responsitilies of the Gunnery Officer and A Gunnery OMoer are set out in the
MNaval Magazine and Explosive Regulations.

FACTORS INFLUENCING DESIGN.

The shape of aircraft bombs is determined to a great extent by the need to achieve steadiness
in flight, Bombs are not required to withstand stresses such ag are sat up on the discharge of a shell
from a gun and their walls are not made of =o thick metal, They have a larger capdcity than a shell
of the same weight designed for a similar purpose, but they have less penetrative power,

EXPLODER SYSTEM.

721, The ' relay ' system—detonator, exploder and main filling—is fitted for the detonation of
H.E. bombs. The detonator is fitted in conjunction with a pistol or is contained in & fuze which is in
tefect a combined pistol ad delosgate, Tha: L'Jt]:.lhll.!l:.: {CE, w T.H.T.) is fitted in a |.'|-.'u.|CI.‘l in the
main filling.

The detonator or fuge can be arranged to give a delay, if required, between the time the bomb
strikes the (arget and the detonation of the main filling. It is convenient to describe a bomb as
* fuzed "' to denote that it is ftted ready for vuse, whether the actual arrangements consist of a fuze
or of a pistol and detonator,

FUZES FOR H.E. BOMBS, Plafe 53,

722, Fuzes embody Safety Armangements, Initiating Detonators, Delay Increments and charges

* kemown as ' Magazines!" When a bomb is released from an aireraft the vanes are freed hy the

remaval of some form of device and their rotation ™ arms " the fuze. When handling fuzes care mgst

be taken to ensere that they are not accidentally brought to the * armed ™ or dangerous condition,

Bombs returned from a flight may have a fuze which has become armed and special precautions are
always necessary.

PISTOLS FOR H.E. BOMBS.

723, In the majority of H.E. bombs a system of simplified fuzing has been adopted, and the
mechanical and explogive parts of the fuze are provided and inserted in the bomb as separate com-
ponents, e, the pistol is purcly mechanical and the detonator contains the delay increments and
magazine, With both tail and nose pistels it is impoctant to ensufe that the safety arrangements are
correctly in position when fitted.

Tail Pistols, Plade 33,

724, The tail pistol consists of o pistol body and a striker held in position by a creep spring,
When in the " safe " position the striker is also retained by an arming nut screwed on to its rear end.
On release of the bomb the nut is screwed off the striker by the forked connecting rod and arming
vanes forming part of the tail unit. When the nut is unserewed the striker is retained by the creep
spring and the pistol is then * armed.” On deceleration of the bomb due to impact, the striker will
fly forwand against the weight of the spring on to the detonator.  Typical examples of tail pistols are
‘the No. 30, which has a peinted striker and the Ne. 28, which bas a blunt striker with 2 small point.
Each is wed with its own special type of detonator,

Nose Pisiols.,

725. The nose pistol consists of a pistol body and a striker held in position by a shear wire, The
forward end of the striker has a "' mushroom ' head which, on impact, drives the striker to the rear,
breaking the shear wire, The mushroom head is protected by a cap. In some types of pistol the arming
vane of the cap screws off on release of the bomb, and in other types 1t is released by other means,

SAFETY ARRANGEMENTS OF FUZES AND PISTOLS,

726, Fuzes arul Pistols have armanpements desipned to render the bomb harmless in the event
* of a crash landing, accidental dropping or jettisoning over friendly territory.  An arming vane (whose
action in [uges is to release a shutter and bring the detonator into line with the striker) is usually
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emploved for this purpose, but {uzing attachments may be fitted in some small bombs,  Tn addition
to these arrangments a Shearing Wire or & Creep Spring is usunally fitted,

727, The fellowing devices may be fitted to prevent the arming vane revolving before the bomb
i ridensed —

{1} A Transit Pin which |5 romoved before Lhe aireraft takes off ar, alternatively, a Safety
Fork which may, or may not, be removed before the aireraft takes off, depending on
the type of bomb carrier.

(i) A wire rove through the arming vane and kept in position by spring clips (or; in older
designs, a stop attached to a clip which fits aver the arming spindle). The wire {or
clip} is commected to the bomb carrier, and the means of releasing the bomb provides
for withdrmwal, unless it {s requived 1o drogp the bamb " safe,”

Fuging Attachments. With some small bombs (not fited with arming vanes) attachments nre
fitted to the bomb carrier to keep the bomb in a safe condition while it is on the carrier, As soon
as the hbomb is released it becomes *“Hyve." Such bombs cannot be jettisoned * safe™

Shearing Wirves and Creepp Springs,  In addition to the arming vane the striker is held off the
detomator by 6 shearing wire or & ereep spring whose stiength is designed to sult operational vse
but provides some safety if the bomb is aocidentally dropped a few feet.

DETONATORS FOR H.E. BOMEBS,
728, A bombs detonator contains n small amount of very violent high explosive which bs initinted
Ty the striker on the pistol mpinging on a percussion e
The two main types. are
(1) ' Semaiteve ' anitable for use with o sharp pointed striker, il
(2 Al V—for use with pistols having a bl striker,

The external dimensions of each type are the same Excepl in " instantaneous detoni tors,'" @ column
of delay composition of a guitable burning length is insertec between the cap of the detonator and the
*initiater * or madn filling of the detonator, Detonators have the length of delay written in the head
and ench type has o distinguishing colour band.  Weights of explosive are given in Notes on Naval
Gups and Armament Stores

Detonator-Birster,

79 This is a special detonator for vse in practice bombz. In addition to acting as an initiator
it corrits o charge powerful enoagh to open the bomb case

BOMB TAILS.

740, Tails for bombs of 1Ekbs, and heavier are supplied 25 separate components ; they are not
nssembled to hombs until reguired for service, Tails ars designed to be readily attached to the bomb
by turmbnekle clips ; these IL']||:|h. must be fustoned to provent the tail becoming displaved. Talls used
in exjunction with pistols have neming vanes which arg lreed by the withdrawal of n spring safety
ellp when the bomb s released, The vanes revolve the arming spindle at whose inner end |s a fork,
which engajges a second fork on the arming outl of the pistal,

Tails ueed in conjunction with fuzes do not require arming vanes as these are components of the
fuze,

TYFES OF BOMBS,
781, Bombs may be classified broadly in the [ollowing groups :——

(1) Semi-arpout-piercing (S.AF) or armoue-piercing (AP
1) Goneral Parpose (G

H.E, Bomhs (8 Medium Copneity (ML)
4 Anti-submarine (A5,
(5) Anti-personnel.
(5] Ineendiary.
{7) Practice.
(& Drill,

SAP, (Plae 32 and AP, Bombs, Examples 250-lbs, and 500-Ibs, 5.A.P,

732 S.AP. bombs are designed for attack on armour plite of ships or on other highly resistant
tarpets, They are made of good quality steel, heat treated to give a hard penetrative paint and have
Iu|||4'|| I..l.-..l,"*\.. T||r 1h.||.|:u' i1 ﬁ!l’r'.l[liHHr'l] te oller low resistance {o nli-F flow -|[|-'I L ""'1'-'”-“I ||iﬂ1'| --'ll‘ik'mFI
veloeity, Their capacity is about 18 per cent. The dumage cansed will be due to fragmentation rther
than blast. Detonation is initiated by o pistol and detomator or by a fuze in the tall. The fuee or
detonator embodics 4 delay sufficient to allow perforation of an armonred deck before detanation,

Armour-Fiercing bombs ane similar to S.AP, bombs, but have more heavily boill heads and a
eelutivoly smaller eapuoity,

General Purpose Bombs, Example 250-1bs. G.P.

743, These bombs are used for attack on o varlety of targets against which the perforating
guilities of S,AP, bombs are not essential, They have a thinndr body than the 5.AT, bomb and o
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capacity of approximately 25 per cent.  The blast effect is greater than with 3.A.P., but tlie main
damage is caused by fragmentation. A pistol and detonator is inserted in either the nose or the
tail of the bomb. A nose pistol muost funeHon before it is broken or crushed by impact, and for this
reason an instantancous detonator is fitted with it. This arrangement reduces the crater effect, When
& delay is required the suitable detomator should be nsed along with a tail pistal,

Medium Capacity Bombs, Example, 500-Ths, M.C.  Plate 32,

7. These bombs have a greater capacity than G.P. bombs, and consequently have an increased
blast effect and produce smaller fragments, Their pistol and detonator arrangements are similar to
those of G.F. hombs,

'] Anti-Submarine Bambs, Example, 100-Ths. A.S.

733, These are special-piurpose bombs as their name implies, bt they may be suitable for other
targets if a greater blast effect than that given by G.P. bombs is required Depending on type, either
a nose fuze or a tail pistol and detsnator may he emplayod

Anti-Personnel Bombs,

736, These are small bombs of 20-1bs, to 40-1bs, designed to give a large nimber of small fragments
on detonation. The 40-1b, G P, bomb is cuitable for this purpase @ it is fitted with a nose pistel and
detonator only, but in other respects is similar to the larger G.P. bombs, A parachute attachment
may be fitted.

Incendiary Bombs,

747. The main filling of these hombs is incendiary. In the 25-1b, Incendiary bomb the pistal
is built into the bomb at the tail end. Other types have a nose fuze,

PRACTICE BOMBS. Flafe 32,

738, These are small bombs fabout 10-Tbe). They have a east-iron or plastic moolded noss
sefewed to a container filled with either 4 smioke compesition for day practice or a flash or flare com-
position for night practice. Night practice bombs are supplied filled. Day practice bombs may be
supplied withont the smoke filling, which is issued separately. The bomb is filled locally before use.
The pistol is built into the bomb, and on impact the striker shears o wire and fires 2 detonator-humster.

Drill Bombs,

739, Any of the above types of homb are supplied for instructional and drill purposes and differ
only Irom service bombs in that their filling is inert,

Markings on Aireraft Bombs,
740, Stencil markings on the bomb give the following information —

(i} Nomenclatnre and mark,

(4] Gross weight.

(i) Where filled and date of flling,

{iv} Lot Number,

(v} Date and place of last examination.

()} Design nomber of method of filling of Bomb (where applicable), |

741, Colour markings are used as follows ;—
it} H.E, bombs are coloured green [earlier bombs were yellow),
() A red band near the nose indicateés that the bomb is filled,
(i) A white ring adjacent to the red identifies an 5.AP, bomb,
(#2) Two white fings, one either side of the red, denotes AP,
(v) A plain green band denotes & TN.T, filling—" T.K.T." is stencilled on or near the band.
(w} A L;lri.liwnw.-d green band, with a fraction below, denotes an amatol filling of high
Brade,
- (wi) A plain green band, with a numeral above and a fraction below, denotes an amatol
] filling of low grade.
(vdid) Incendiary bombs are painted a dull red.
iix) Practice bombs are painted white ; two green bands denote a smoke composition filling
and two black bands a flash composition.
[ (=) Drill bambs are painted black with a yellow band,

Note~—The new avatem of colour marking, common to all Services, to denote the explosive filling
will be found in B.R, 1302,

T42-T44,
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CHAPTER XXI1
AMMUNITION PACKAGES
SECTION 1.—GENERAL REMARKS

45, Iar the purpose of this chapter Ammunition Packages are grouped as follows =—
i1} Packages stowed on board with their ammunition feg., Cases for cartridges, B.L. 0
QLF, Cartridge and Ammunition bexes),
(2) Packages for the transport of ammunition (which are not stowed in the ship).

The weight, dimensions and contents of the varions packages are included in * Notes on Nawval
Cetens and Armament Stores.”

746. Packages containing ammunition must be handled with great eare, and the instructions in
the N.M. & E_Rs. carefully observed. Rough usage of packages may result in —
(7} Damage to the contents, This may canse missfires, hang-fires or prematires.
i) Loss of air-tightness,  This will canse a loss of eficiency,
[i7d] Jammng of lids of cases, This will canse loss of time and possibly a reduction in the
rate of fire in action,

T47. Ammunition ﬁckagc-ﬁ miugt not be raised or lowered quickly.  Ample time should be allowed,
Embarking and disembarking ammunition should never he treated as an evolution or as a matter
of competition between ships. If a package catches or jams m such a way that damage may be
cavsed to it or its handles the package should be set azide and carefully examined ; if there is damage
or suspicion of damage, the package must be returned to an Armament Depot for test,

Care must be taken to prevent water getting into packages, particularly packages of aluminium-
siticon or galvanised iron ; filled packages should not be exposed to heavy rain.

Packages are rendercd weather-tight and air-tight by the use of luting, dermatine rings or
rubber rings.

Luting i5 a thick paste which does not dry easily ; it is placed between metal surfaces or in channels
to forin an air-Gght joinl. Tt is also used to render metal or tin lined cases and cartridge and
ammunition boxes water-tight, [1f possible, Infing should be examimed at intervals of six months
fo test ifs efficiency ¢ lids of packapes are not to be removed specially for this purpose.

Derinatine is g rubber composition : when a ring of dérmatine is pressed into the groove around
the lid or opening of certain cases it forms an airtight seating for a flange.

748, The sealing devices of packages must be examined on embarkation and packages with
broken tapes or seals are to be retumed to the Naval Armament Depot with a report of the ciroam-
stances, When returning fills] ammunition packages those with broken seals are to be kept separate
and the Armament Bepot informed.

CH. XXII—SECTION 2—PACKAGES STOWED ON BOARD WITH THEIR

AMMUNITION
CASES,

748, Cartridges, B.L., ame packed in eylindrical or rectangular flashproof cases of aluminiom
alloy, steel or brass, The cases are stowed to permit easy access, e, so that the contents can be
withdrawn without moving the case in its stowage, The abbreviated nomenelature denotes the shape,
e, CE—Cylindcical “ E," " RN."—Rectangular " N."' Cases are usually sealed by affixing
bwio station monogram labels over the joint of lid and body i some cases have sealing Lalhe!:‘, Iﬁxeﬂ
over the ends of tapes. " C.E.." first supplies of * C.F." and " RN."" cases have their own individual
sealing arrangements, .

Caser and certain cartridge and ammunition boxes require metal keys to open and close them,
The keys vary in shape according to the type of id ; they are nsually hung in a convenient position
in the magazine, A list of keys is set out in paragrafph 772, with llustrations in the Schedule of Keys
on page 131

CASES, POWDER, CYLINDRICAL. [Flaie 34,

750, Fractional chasges for B.L. 14-inch, 15-inch and 16-inch guns are packed in eylindrical
cases with the ijgnitered end of the Cartridge, B.L, towards the lid.  The cases are of sheet brass or
steel, jointed with tivets or welded and strengthened by circular bands,  The lid is secured by frathers
wr lugs taking under recesses in the rim of the case ; it is rendered aE—tL?hl Ty @ rubber or dermatine
ving. The bottom af the rase s strengthened.  Cylindrical casts should never be rolled along the
dreck.
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“CE"M Case. FPluis 34

751, This case holds three 18 charges for & BLL, 18-inch gun. The case is of brass and strong
end tings improve the flashtightness, Tt has three handles, Cardboard liners provide further anti-
flush protection and facilitate the withdrawal of cartridges, (To assist withdrawal the lifting band
of the secand cartridge is attached to that of the third.) The lid is sccured by a locking ring whose
six lugs drop into grooves in the end ring, A screwed ring revilves inside the locking ring.

Sealing is efiected by two lead alloy seals each passing through a hole in the end ring of the case.
The head of the seal bears the monogram of the closing station ; the other end is riveted into a
comntersunk recess in the end ring and impressed with the monogram of the station, The air testing
plug is covered with & small brass dice bearing the monosram of the closing station and 15 soldered in
position.

752, To ofen. —"ﬁh:p the “ Key, Case, Magazine, No. 1" over the bar running rlﬂmr*tn(:[ﬂ}
across the scréwed ring and turmn in an anti-clockwise direction until the logs in the lncking ring are
in line with the slots in the end ring of the cage, Remove the lid. 10 the locking ring is not maved
when the spring cateh iz in contact wiath s stop, the catch ghould be withdrawn and rotation continoad
until it is again in contact with its stop, when a further attempt to move the locking ring hanld he
made. If the lid is difficult to withdraw when the logs on the Incking ring are in line with the slots
in the end ring the " lever opening, C.IE. case " should be used to prise the lid and fres the dermatine
ring from the joint face,

753, To close.—Place the spring catch anti-clockwise to its skop. Insert the Hd into the end ring
of the case, ship the key and tiirm in & ¢ chockwize direction until the locking ring reaches the hmit of
its travel, Withdraw the spring catch and continue the rotation antil the Tid i hard down, The
spring catch should be depressed apain if more than one revolution is needod tooclose the case,

“M* Case. Plafe 34,

754, This case holds two } charges for a B.L. 15-inch gun,  The case s of brass or steel and has
a handle of copper wire covered with leather ; later Marks have a metal handie.  Strengthened end
rings improve the flashtightness ; cardboard bners provide further anti-flash protection and  facili-
tate the withdrawal of cartridges. Cases were originally designed with a lid at each end, but were
L converted by having one end permanently closed ; this end is painted blue. The st screw in the
end ring at the lid end can be screwed home to prevent the bid falling off during transport.  This
screw s removed before opening the case and most be readily accessible ; doring hostilitizs, all the
screws should be removed.  There are two small holes in the cose and one in the lid and the scaling
label ig secured by tapes.

755, To open—Remove the set screw (if fitted), Ship the * Key, Case, Powder, Cylindrical
'L'and ‘M'Ko.4dordor"M"No. 6" {as supplisd) and tum in an anti-clockwise direction until
the lugs on the locking ring are visible in the slots in the end ring of the case. Remowve the Lid. If
Key No. 6 15 supplied the id can be lifted clear with it, A lever s provided to assist opening.

756. To elose—Place the lid in the mouth of the case so that the lugs on the locking ring enter
the inclined grooves in the case. Turn the Iid in a clockwise dircction nsing the Key provided, odue
force should nol be nsed, but an airtight jeint is essential. The lid is prevented from turming by
screwing home the set screw.

“ LF" Case. Plale 34, |

757, This case holds two ¢ charges for a B.L. 14-inch gun. The case is of brass or steel with a I
solid bottom. It has only one handle.  First supplies have a brass body with strengthening bands
modern cases have clreamferential ecrrugations, All “ C.F." cases have two locating bands to
engage the wrigele bars of the mugazine stowage. The case is sealed by affixing two linen station
monogram sealing labels an oppostte sides over the junction of hd and end ring.

T58. Ta open.—Remove the locking pin by pulling the togzle. Ship the ' Key, Case, Magazine,
Mo, 4" and turn the locking ring in an anti-cleckwise direction, When the lugs on the locking ring
are visible in the slots in the end ring of the ease, the lid with the locking ring attached will be held
on the key by the two spring catches and can be withdrawn from the case, [

759, To close,~The lines on the locking ring and the lid should be opposite before the lid is
shipped on the case. Ship the key on the lid and insert the lugs of the locking ring into the slots in
the end ring of the case. Make sure that the slot for the locking pin is opposite the holes in the end
ring when the lid iz fitted. Turn the locking ring in a clockwize direction ontil the lid is secared,
J Before unshipping the key make sure that the locking pin can be inserted in one or other of the holes
in the end ring and, if necessary, adjust the position of the locking ring, Unship the key and insert
the locking pin, open out the ends of the split pin (locking pin} so that the pin is held in positien,
Stick a piece of adbesive tape over the wire to keep the toggle in position

RECTANGULAR CASES. Plafe 34,

760, Charges for B.1. guns &inch and below and Charges, Aircraft, {.d.tn‘[.rult are supplied in
rectangular cases of aluminiom alloy or sheet brass, carrugated or indented to give strength. The
ends are solid and are secured to the body by varous means, Wood linings are fitted in some old
type cages to prevent irmepnlar fittings in the ends of the cases juring the cartridges. Woed o cod-
board packing pieces in the shape of stools, cylinders, ete., may be supplied for convemionce uf -
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packing and unstowing or for ensuring firm stowage. Packing pieces of cardboard are coverad with
u preservative, uspally bakelite varmish, Wooden packing pieces are mildrew proofed.

The opening for the lid may be in the centre of or in a corner of one end.  Cases are stowed to
permmit sasy access, ¢.6., o that the contents can be withdrawn without moving the cass in its stowape.

“RM." Case. Plafe 34.

761, This case holds five § or ten § charges for the B.L. Sinch gun, 1t i3 of aluminium alloy and
bress with riveted joints. The ld, which Lifts in one piece, comprises two parts, namely, the id proper
and the lecking handle {a star shaped picce of metal whose ends take in inclined recesses Tound  the
lid opening). The two bronze handles are on the top of th: case.

T62. To ppen.—Ship the Key, Case, Mapazine, No. 3, and turn the locking ring in an anti-clockwise
direction umtil the lugs on the locking ring are free of the grooves in the body.  Remove the lid.

763, To elose—Insert the lid. Revolve the locking Fandle in a clockwise dircetion, wsing the
key, until the lid is felt to be hard down,

‘R.NST Case.  Plale M,

T4, This case halds five cartridges packed in cardboard containers for B.L. G-inch, Mark XXII1
guns. [t is of aluminium alloy and the ends are welded (o the body, The two metal handles are
reessed o the top, The locking device 15 a brass cover plate or locking ring with four lugs,

63, Toopen.—5hip the Key, Case, Magazine, No. 2, and turn the locking ring in an anti-clockwise
dirsction until the lugs on the locking ring are free of the grooves in the body.  Kemove the lid,

766, To close—Insert the lid. Revolve the locking tiag until the lugs are home in the grooves
il the op of e case, Toserh the ey and tom clockwis aotil the lid is Dard down.

“ R Case (Cartndges for 8inch guns),
“RH." Case (Cartridges for G-inch, Marks XXIT and XXII* guns,) Plafe 34,

767, The locking arrangements of thess cases are sinular.

T apien,—5Ship the Key, Case, Magazine, No, 1, and turn the locking ring in an anfi-clockwise
dirzetion until the lugs on the locking ring are free of the grosves in the body. Remowve the Lid.

T68. To close—Insert the lid, Ship the key and turn in a clockwise direetion | the lugs on the
locking ring must be carred home to the ends of the grooves in the top of the case.  When home,
the label recesses on top of the case and on the locking rmg will be approximately in line.  The turning
movement must be continued until the lid is felt to be hard down.

al TI‘" i w" :PME NIM:I i s'l" L1} Ril ..m (s c L1 cm-

768, These cases hold cortridges for BL, 4-inch, 4.7-iach or G«inch guns.  The cases are similar
and ate typical of the older cases still in the service. The corrugated brass sides are riveted to flanges
an the top and bottom. The Bid is secured by a locking ring and is operated by a key,  (Ses
paragraph 772). The cases are sealed with linen menograin sealing labels,

70, To open—5hip the key and turn the locking ring in an anti-clockwise direction until the
Ings on the locking ring are free of the grooves in the body Kemove the lid,

Fl. To close—Ship the lid and locking ring so that the arrows on the locking ring and on the
body of the case are opposite. Insert the lugs of the locking ring into the grooves i the body. Ship
the key and turmn the locking ring in a clockwise direction until the lid is home in the case.

| T2 LizstT or Kovs
' Key, Casa, Powder, Rectangular, Nou 5. ... . oee YW Case,
W4 _{" R " ITEEV.
W " " 3 v T T=1IT,
0 Marks ITI-1V, VI-VIL
Mo 8 5" Marks IV-V,
" 1] LH 1] I:,I LAL]

“T " Marks V-¥1.
“ W™ Marks III-TV,
ir L] L ¥ ND.. 2 LR Il i s H -r : }Ill'l'k ]"VI

/ 0" Mark V.
Key, Cass, Powder, Cylindrical, M. No. 6

i 4 v BRI NES s s e LY Madks T T TR VI
M™ Case,
EEL o i Lo&M. No. 4 ... do,
T i i L. No. 2 L Mark I
PR it i L. No. 1 LT Mark T,
Key, Case, Magazine, No. 4 "R Casag;
I £ Nao 4 “R.M." Cases, y
o = No. 2 " RN and Catapulf Cases, L d
i G & Nool HCE"™ " R.H," and = R
W 5k o No. 1 5pecial da,
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BOXES FOR (.F. AMMUNITION,

775, Boxes {ur (L.F, separate loading cartridge cases are called * Cartridge Boxes,” and hoxes
for CLF. fixed ammunition are called " Ammunition Boxes.” The boxes are rectangolar and are of
wornl, almninium alloy or steel,  They have varioss methods of Incking,  These and other boxes are
marked with a code letter to identify the comtents; the number after the code letter demotes the
seties in the class, The eode of letters 15 as follows —

R TS N e R T

e o, 0.F. cartridge cases and 0.F. fixed ammunition.
B i b s e b BOMbE Bl AeeRESOEIR.

e svimedi b s e sk e sy Grenades and: accessories:

H oot ompll Arms Ammunition: (AS.A),

M n e L e L e e e

i (L Tubes, Vent,

Tte letter and & number are branded or engraved on each end of the box,

CARTRIDGE BOXES.

774, Al eartridge boxes (except C.185) are of teak or other hardwood and are lined with tinned
coaper or tinned plate. Strengthening bands are fitted as necessary. The handles are of galvanised
iron, steel wirte rope or grommets with leather or canvas grips.  The lid of the older type of box is
secured by a locking plate which engages four metal bolts; the plate has an eccentric action and is
operated by a rectangular key.  The modern box lid is fastened hy eateh levers which are held doam
by split ping or by & hasp secured with a turn buckle.  Lids are rendered watertight by filling Toting
into the recess around the top of the lining.

Box, Cartridge, C.23 Mark TI. Plate 35.

775, This box haolds six cartridges for Q.F. 4-inch, Marks V-V** guns. 1t is of hardwood and has
a metal lining. It is fitbed with two wire handles. The 1id is secured by four catch levers which are
held down by split pins.

Box, Cartridge, C.185. Plete 35,

776, This box holds foor cartridges for QUF. 4.7-inch suns. Tt is of galvanised steel and its lid
serews down on to d rubber of dermatine joint. The two wire handles are at the sides, Three steel
digphragms rotain the cartridges in place and a stop (which fits over the bases of the cartridges)
privents lengthwise movement. Tape is threaded theough the handle and round the centre pin of
the lifting plate and knotted, A linen sealing label is affixed aver the knot and the ends of the tape.

¥V, To open,—Turn the handle in the centre of the lid anti-cleckwise and remove the lid
Remove thieartridge stop by unscrewing the wing nut in the centre ; use Key, Box, Cartridge, No, 2,
if secossary.  Withdraw the cartridges from the box.

Tl To goge—Insert the four cartridges in the box and assemble the cartridge stop on the
cettre spindle.  Tighton up the wing nut, nging Koy Mo, & Assemble the lid and tighten up on the
handle i @ clockwise direction,

AMMUNITION BOXES.

778, Al Ammunition boxes (except C.190) are of teak or hardwood and are lined with tinmed
copper of tinned plate, The handles ame of stecl or wire rope with leather grips, The lids are scoured
by catch levers held in place by split pins.

Ammunition Box C.163. (Plate 35, CI63C, C.273,

780, Each of these boxes hilds two rounds of (.F, 4. 7-nch ammunition. They are of hardwond,
The lid is secured by two hinges and is fastened by catch levers held down by split ping. A frame
with diaphragms and suitable packing pieces is fitted inside to prevent movement of the rounds,
Instructions for replacing fired cartridge cases are on the inside of the lid of the box. C.163C and
C.H3 boxes differ from C.163 only in that they are longer in order to accommodate rounds fitted
with No. 211 fuze. The COIG3C box 1s a converted €163,

Ammunition Box C190, Flae 35,

781. This box holds ¥} rounds for Q.F, Z-pdr,, Mark VIIT and XIV guns f packed in bulk (the
rounds stowing heads and tails) or 28 rounds belted in two articulated belts, The belted rounds will
only stow properly in one way, f.e,, the way in which they are packed on issue.  If unloaded and not
used they mmust be stowed in the same way or the hox will be strained on closing. The box is of
galvamised steel.  The lid is the complete top of the box, and it hinges on and is fastensd by two
hasps, The loaded box should be kept upright as otherwise the weight of the ammunition may break
the internal watertight seal.

Linen monogram sealing labels are affixed over the hasps,
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Ammunition Boxes C.216 and C.2Z19.
782, Ammunition Q.F, 40 mm. (Bafors) is packed in boxes C.216 and C2189. Each i a rectan-
gular steel box with a hinged lid which is fastened by two spring clips. A plece of tarred string is

passed through the loop of each clip, knotted on each side, passed through a hole in the stud and
secured.

The C.218 bk holds 24 rounds in & chargers.. The C.219 box holds 24 roumds, each in s cardboard
container.

CASES, POWDER, METAL OR TIN-LINED.

783, Thess packages are used for small combustible stores and for boat work. They are of wood
and are lined with tinned copper or tinped plate, The lids of the older cases are secured by two screw
bolta which are withdrawn by & special key, Lids of the later marks are secured by a hrass catch
which engages into a slot in the side of the ease. There are three sizes of metal and tin hned cases
Whole, Half and Quarter. The following types of ammunition may be contained in these cases i—
Whole Cage :—C.118 (Plade 35) and CI122,

7680 rounds 0.30%-nch ofle, blank
10 ronnds 4.7-inch B.L. or O.F. blanlk,
130 rounds 4-inch (L.F. blank charges.
96 rounds 3.7-inch QL.F. blank changes.
Half Case :—C.11% | Plate 35) and C.123.
3,400 rounds 0.303<inch rifle, hlank.
§ rounds 3-pdr. QLF., blank, charges 110z,
&7 rounds G-pdr, O.F., blank, charjges T5-mz.
30 rovinds 12-pdr,, 12-cwt, hlank charges.
20 rounds G-pdr, (LF., blank cartridges,
25 pounds F-pdr, OLF., blank cartridges,
30 roonds $-inch H.A., blank charges or 4-inch blank reduced charges,
3 belts Maxim, filled.
1688 rounds cartridges, signal, 1§-inch.
A remnd s eariridges, sipnal, Tdnch.
Quarter Case;—CJ121 (Flafe 35) and C.124.
1,200 ronmds 0.303-inch rifle, ball, for boats.
B rownds 0.308-inch rifle, ball, in chargers.
1,450 poonds 0303 anch rifle, blank.
10,000 rounds (.22-inch R.F,
66 rounds cartridges, signal, 13-inch,
120 rounds cartridges, signal, 1-inch.
10 pounds cartridges, safety fuze.

SMALL ARMS AMMUNITION BOXES [A.5.A.).

784. Small Arms Ammunition is provided in various types of wooden boxes which have a tinned
plate lining ar tinned plate containers. The lining is liable to deteriorate, and the oldest ammunition
in the ship must be used firsst. Linings of all boxes passed up for firing practice shonld be lifted out
and examined. 1f a lining is defective boxes of the same date are to be examined and, if necessary,
the ammunition is to be exchanged at the first opportonity. Exposire to damp may cause dis-
calotation of corrgsion of Small Arms cartridge cases in chargers | discoloration does not aficcl the
serviceability of the ammunition, but where there is marked corresion, the ammunition shonbd be
rolurned at an early opportunity,

The following may be considered typical of A.S.A. boxes generally,

Box A5.A. G5, H4. Plae 35,

TH5, This is a * Whole ¥ AS A, box, The sliding lid fs attached to the box with whipeord and is
frstencd with a split pin, The short length of twisted copper wire attached to the split pin lies in a
groave and the seal label is superimposed. A loop of leather i attached to the wire behind the seal ;
the end of the wire iz secured to the lid and the label must be broken before the hox can beopened.
Galvanised icon wire handles with leather grips are fitted at each end, The lining i= of tinned plate
with a rip off soldered lid ; if the box is opeéned it cannot be made watertight again except by soldering
the lid.

786, The following ammunition may be contained in this type of box —
270 rounds 0,5-inch M.G. ammunition in cartomns.
85 rounds 1-inch AR, .
S0 rounds cartridges, S A, ball, 0.303-inch in chargers.
S50 rounds cartridges, S A, ball, 03 -inch in handaliers
1,000 rounds cartridges, 5.A., ball, 0.308-inch, in cartons,
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A.BA, Box, Half, Naval, H.3. PFlafe 35
787, This iz a * Hall ¥ ASA. box. It is smaller but of similar constrocton to the * Whale
At box. It has a galvanised ivon wire handle ab one end. The 1id i3 secured with o brass split
pin which has a T-shaped handle attached, To open—withdraw the split pin, slide back the lid and tear
off the cover of the lining,
788, The following amnwunition may be contained in this type of box —
B8 rounds 0.455-inch revolver.
360 rounds 0.308-inch, ball, in chargers,
500 rounds 0.303-nch, ball, for maxim gun, in cartons.
480 remnds 0.303inch, ball, for Lewis gun, in cartons,
SO0 rounds 0,303-inch, rifle, blank.
350 rounds 0.303-inch, ball, inm Bandoliers.
SN rounds (L30G-nch, tracer
Box Ammuniton, S5.A., H.24, [Plare 35,

789, This box contains three tin-plate hoxes, each of which holds 100 rounds of 0.5-inch cartridges
in an articolated belt. The box has two galvanised fron wire handles ; it is closed with two hasps.

Box A.5.A. H.33. Plafe 35.

790, This is a special box for 20 mm, British Oerlikon ammunition and it holds 306 rounds in
bulk with suitable packing pieves. Tt has o screw-on id.  The lining is of zine or tinned plate with
a rip off soldered lid.

Boxes, U.5. Derlikon.
791, There are two types of American manufactured box for American manufactured  Ocerlikon

Ammunition, One type, a wooden box similar to Box 4.5.A. H.83, holds 300 rounds, The ether type,
a steel box somewhat similar to C,216, holds 180 rounds.

Painting of Packages,
792, All packages for gun ammunition, - fireworks, torpedo, mining and depth charge explosive
components, except those specified in peragraphs 793 and 794 below, are painted 2 STONE colour.

7893, Packages painted the following colours contain stores as shown =—

GREEN = _. .. Target smoke ammunition.

GREEN (stain} ... v ASAL bundled, belted, or in cartons or Signal cartridges.
BROWN ... -. o PALF, stores for LA A,

BROWN {stain) ... . ASA in chargers,

RED .. Blank gun ammunition,

RED . Lases, transport, detonator and explosive.

BLACK v Drill and dummy ammmunition.

YELLOW .. T ... Bombs.

GREY .. Floats, lachrymatory, and generators,
7, The lollowing packages are not painted externally or intermally apart from  special
miarkings —
= Cases, magazine, made of aluminium-silicon alloy.
Cases, wond, packing,
Boxes, projectile.
Packages of galvanised stesl.
The following packages are not painted internally :—
Cases, magazine
Cases, powder, cylindrical, and rectangular,
Cases, cordite,
Cases made of galvanised steel,

Special Markings on Packages,
785, The following markings will be found ;—

Two REp Banps v All packages containing explosives except those
painted RED.

Dank Broe Bawps .. . Packages for non-explosive Naval armamont
stores, inchuding drill and dummy ammunition

- beoxes,

Pracrice (Bricat) YeErLow Bawns ... 0LF, target smoke ammunition hoxes,

Two LicnT BLvE Banns voo  Boxes, cartridge, atrcraft, catapult,

HY. . Paclages for 0 F, Zpdr. High Velocity Ammuni-
trom.

Waire Cross ... .. Packages containing a full charge of Flashiess
cordite (not Star shell charges),

GREEN BaAR ... Packages containing American Propellant,

Brack oR WHITE " Z1G. ZAG ... +i.  Packages containing H.E. (Radar) Shell.
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6. To assist rapid identification of the TYPE of projectile contained, all packages {or FIXED
AMMUNITION are marked with a coloured bar ; the bar is painted on the centre cross batten of the
lid or on the side bearing the fabel and on packages for dinch and under, where practicable, at an
angle to an edge.  The colours are as follows —

Licur BLue o H A Practice
Duir Yetoow .. we Common, H.E.
Pracrice (Bricar) Yeroow .. e Praotice
Rip wo  Shrapnel Not applicable to Wartime
Warme .. . TR & 1 packages,
Brack (broken bar] .. . pie endl [
Brack ... SR B
Other Markings,

. Containers, filled with explosives, which are remoyed from packages during use and handling
in H.M, ships will have the word © Explosive " overprinted inted on the label and will not have red
bands {vide paragraph 785). Cardboard containers for cartridess, B.L_, and Charges, Aircraft, Cata-
pult are painted with two red bands and will bearan N 13 label,

Wooden packages of new manufacture for fireworls will be fireproafed and the letters * BB,
cit ot branded on each end.

Oner end of * M " cases is painted blue to indicate that this end is permanently elosed, as stated
above,

Markings on A.5.A, Boxes,
748, Small Arms ammunition in changers s packed in brown-stained boxes ; ammunition in
bundles, cartons or belts is packed in green-stained baxes:

A definite indication of the type of ammunition packed and its Mark can only be obtained from
the lJabels ; for classification labels are printed in the following distinetive eolonrs ;—

Croup V1 {except blank) vio Lareenon white ground.
Blank = v Rid on blue ground.
Group 1X... oo Blue on white ground.
Group XII 4 .vi Brown on white gronnd,
Dl or dummy .- Hlack on cerfse griund.

Incendiary ammunition, .. R star on white ground.

7. Each type of small arms cartridge up to and including 0.5-inch is identified by a symbol,
The symbol is printed on the label in the proper gronp coloar and is overprinted in black with the
ende letier and, where necessary, the Irette indicating the nature of the propellant.  The symibols
are displayed on large distinguishing labels, one on vach side of the box. The labels also contain
the fellowing information —

The number of rounds,

Nomenclature,

Method of packing,

Drile and dresproction: mark (for new type baxes),

A small distinguishing label is also afficed at cach end of the box. On these are printed the symbaol
and {mcept ball and signal) the characteristic name, 7o, tracer, AIIIT-PieTTing, efc,

S0, To facilitate Identification in the dark of 0.303inch charger packed ammunition and of
(H0-in, ammunition packed in other than the sormal method (e.g., ball and tracer helted together)
raized metal letters are affixed to the end of A 5A, boxes =0 packed,

The identifieation letters will be:—

CC ... charger packed.
X .. any other unusual packing.

This will be additional to the method at present in foree for identifying ammmition in the dark
i —

Belt packed—A “ V"' shaped wood piece at each end,
Carton packed—0One batten at each end,
Bandulier packed—No battens at end.

CH. XXII—SECTION 3 —PACKAGES FOR THE TRANSPORT OF AMMUNITION
(WHICH ARE NOT STOWED IN THE SHIP)

BOX, AMMUNITION, Q.F,, 4-INCH, MARK XVI* GUNS.
Ammenition Box €222, Flate 45,

01, This box holds two rounds of 4-inch, Mark XVI* fixed ammunition: [t is of steel and
consiss of two halves in which cradles to support the rounds are secureds 1t is jointed longitudinally
and the joint is made by a rubber gasker. The package is sccured by three wing nuts, the centre nut
boing drilled and sealed by -a wire scal.  The wine is threaded through the hole in the small bracket
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and the wing nut and the ends of the wire are sealed with a lead dise which is impressed with the
Station Marogram of the Naval Armament Depot which sealed the package. Two wooden packing
pieces are fitted, ane ot each end of the box, The packing pieees cnsure that the tapes of eartridge
clips are not caught in the joint of the box and the clips pulled off. Packing pieces must always be
kept in place during handling and transport and the tape tucked down before closing the package.

To Open,
802 To prevent damage to the packing pieces the package should be opened as follows —

Slack buck and remove the three wing nuts, Key, Box, Ammnition, No. 3, shoald be used if
necessary, Remowve the lid by lifting both handles simultanecusly ; lifting one handle only wil split
the pucking pivces. Kemove the packing pieces and the rounds and then replace the packing pieces
in the hax.

To Close.

BlZa. Flace the rounds in the cradle, Fit the packing pieces i place, making sure that the tapes
on the clips are well tucked down. Fit the lid of the box and serew down evenly on each wing nut.
Koy, Box, Ammunition, No. 3, shonld b nred as necessary,

Ammunition Box C,290,

BKY, This box holds two rounds of QO.F, dinch, Mark XVI*, fixed ammunition, Tt is of steel, and
is of similar shupe to the C.222, which it supersedes,

The lid is at the end and is secured by four bolts | these are tightened or released by a ' high
speed,'” or brace Lype spanner,

Container, Ammunition, Q.F., 4,5-inch Gun, C.217. Plae 35,

BO4. This container holds one ronnd of 4. 54nch fixed ammunition, 1t is of rolled paper and its
i is secured by a webbing harness and quick release buckle sealing eyelets are provided in the
buckle and wouring straps, The container is sealed by a wire threaded through the evelets and secored
by a lead dise.

Containers, Cartridge, Q.F., 5.25-inch Gun, C.227. Plaiz 35
4.9-inch Mark XI Gun, C.228,
4.5-inch Gun, C.279,

805, These containers sch hold ane cartridge of QO.F, sepurate armmunition, They are of rolled
paper and are similar in design to the contuiner C.217,

CH. XXII—SECTION 4.—LLABELS,

HOE. AL packages containing Government explosives have o Station label or lead seal and o
comhbined Group and Government Explosive label. Usnally they have also o Contents label affixed
tv them,

Station Label,  Dyagram 5,

807, This white linen label has two parallel black stripes with the Station monogram betwoen
them. Two of these labels are placed on each package by the packing or repacking station to
indicate where the package was sealed, The labels are affixed to cover the joint between the ld and
the body, over n hisp or the knot of the sealing tapes ; so long as both labels are intact the contents
may be accepted as correct,

Group and Government Explosive Label, [Marrams 1, 2and 3,

808, The siee of puckages used for the public conveyance of explosives is limited by the Board
of Trade, but the limitations do not apply to packages containing Government Atmmunition Stores,
These packages have Group and Government Explosive labels to indicate that they conlam Govern-

ment explosves of the Group number specified in N.M. & E.R's, The Group number is in the centre
of the label

Sometimes Group Stowage ashore and afioat are not identical, and in this event a Composite
lahwl is affixed, (Diagram ). The explosive is classified for general purposes under the Group number
which [orms the numerntor and for the gpecial parpose of stowage in HM. Ships under the Group
number which forms the denominatoer,

Contents Lahel. Diagram 4.

808. A Contents Lubel is uffixed to Q.F, Cartridge and Ammunition boxes und to most packages
contuining swores filled with explosive giving full particulurs of the contonts, 1t is Pt i the most
convenient place for reading, stowage achore and afloat being taken into consideration.

B10-814,

— _..,r-_E- g
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CHAPTER XXIII
AMMUNITION EMBARKATION AND SUPPLY

EMBARKATION OF AMMUNITION,

B15. Ammusition is a5 a rule embarked from lighters but i certain conditions embarkation may
be carried out with the ship alongside a jetty.
Embarkation involyves :—
- {1) Lifting the ammunition on board and
(2] Striking it down to magazines and shell rooms,

Huoisting inboard is nsinlly hy an ammunition derrick or a general service derrick.  Aircraft
cranes are also wsed for hoisting in the smaller packapes. In small ships, shell may be embarked
through side seuttles and packages embarkerd through wooden chutes,

Hodsting Inboard.
816, Arrangements for hoisting inboard include :—
(2] Screw-grabs for shell above G-inch calibro.
{fr) Seale-boards for shell of G-inch calibre and under and for O.F, ammunition in con-
tainers. Scale boards are wooden trays slung from the four corners by wire ropes lad

to a central fdng, Various sizes are used accarding ta the masximnm load which ean ba
lifted by the derrck or crane,

(#4) Special elings of varions kinds for cordite cases and for the larger boxes,
(fn) Steel cargo nets for the smaller packages.
(v} Webhing straps or two-leggd slings for pom-pom and similar boxes,
After the ammunition has been placed on deck it is struck down a line of hatches to the magazines

or shell rooms.  An additional ug-urzration may be necessary, for example, boxed Q.F. ammunition to
be stowed in bottle racks must first be unboxed.

Main armament ammunition for capital ships requires spedial arrangements for striking down.
Shell or cordite cases are lowered inboard and placed on a transporting teolley or oo o " perambu-
lator ' which is wheeled along the deck to the embarking hateh, The perambulator is placed over the
open hatch and the shell or the cordite case lifted by a fixed davit ; the perambulator is removed
and the shell or the cordite case is struck down,

317, Arrangements for striking down include =—
[} Screw prabs for horizontal handling of 15-inch shell in older battleships,
(i) Six-legged slings for 15-inch eordite cases in older battleships,
(#if) Combined slings and screw grabs for main armament shell and cordite in Nelsow,
Rodwey and later battleships,
(#2) Mechanical endless chain or wire hoists in reverse and operated by hand,
[v) Various types of slings, bags or strops for other ammunition rounds or boxes,
(vi} Carriers, hand, for 4.7-inch shell.
fvii) ' Cruets " or carriers, ammunition, guadruple, and quadruple shell bars, [Sea fura. B28),
(vidg) Carriers, ammunition, single or double,  (See para 826.)
818, Typival ammunitioning arrangements, e.g., for a modern croiser of the Fiji Class, are as
We —
Six-inch shell are hoisted inboard by ammunition derricks and strack down in bags by whip

and power hollard through-a run of hatches direct to shell room. Cordite cases are hoisted inboard
and struck down in slings in o similar manner.

Fixed ammunition for the 4-inch guns is hoisted in by the aircraft crane and struck down by means
of the endless chain hoists (made reversible for this purpose) or in cruets through hatches by _whip
and power bollard, -

Boxes of pom-pom and small arms ammunition are hoisted in with the ammunition derrick and
struck dewn by power or hand-operated whips throngh hatches and seuttles to the magazines,

AMMUNITION SUPPLY.
818, The supply route from magazine or shell room to the gun is uswally broken and transport
is in ome oT more stages in a horizontal or vertical direction.
Means of horizonial transport include -—
Trotleys of barrows,
Overhead rails fitted with travelling grabs which may be moved by hand or by power.
Conveyors, hand or power operated.
Hand-throngh seuttles.
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Means of verlical franspor! inclade (—

Hand-ups and Vauwghan chutes, se, steeply inclined chutea pasaing through the decks up
wwhich the ammunition = ]:m:.!'l.cd ]:':,r hand. Fa# 1.5 ineh hxad ammuanition power npcm*td
hand-ups are nsed,

Whips. Ammunition may be hoisted through one or wore deckes cither by hand or by means
of an electric bollard.

Huoists forming part of the gan mounting,

Endless wire hoists.

Endless cham hoists,

Endless whips.

820, In capital ships overhead rails are Atted in the shell rooms for conveying main armament
shell from the bins to the heist in hydraulically- Uﬂ:ratud grabs, opecial facilities are also provided
for conveying cordite charges to the scuttle. ing (reorge Voand Nelson classes inelined chutes
with shaped wooden rollers are fitted, and in @uﬂm Elizabeth and Roval Sovareign clazses special trolleys
carry four charges.

821, Ammumition for O0.F, guns 4-inch, and 4.5anch, and [or 4.5-anch guns other than those w
turrets 15 supplicd direct from the magazine to the deck below the gun or to a compartment on the
gun deck. The rounds are transferred [rom the top of the hoist by way of ™ hand-ups ** and ' shell
chutes " to the gun deck and into the ready-use lockers,

822. In small ships where ammunition has only a short joumey to the gun deck, an endless whip
is fitted which extends from the deck of the magazine to the deck hicad st the top of the hoist, The
whip has two hooks arranged so that one travels up when the other is on ite way down ; two rounds
at a time can be howsted umng cither bags or 3|Ir5;11_ CHATTICES,

823. Difficulty in arranging a rapid sepply of ammunition to close-range armament may arise
through :—
{#] Inconvenient location of the magazines in relation to the guns. In allocating space
such items as main machinery and main and sseondary armament ammuonition take
precedence.

(11} The necessity for stowing more than one type of ammonition in the same magnzine,

[#1) Ammuniticn being packed in boxes, Boxes must e hoisted singly by whip (usually
worked by an electric bollard).

To overcome this delay a proportion of ammuniticn is stowed unboxed in Ready-Use Lockers
and in boxes in Ready-Use Magazines andfor Magazine Lockers. (Paras, 867 and 868.]

B2, Altermative supply arrangements vary according to the ship and to the restrictions imposed
by considerations of weight and means of operation. In large ships, where the primary method of
supply is by power, the secondary supply armangements are through a line of hatches using a single
whip with bags or carriers hoisted by a bollard hoist (where possible) of by hand. In small ships the
eecondary supply arrangements are often the main route of suppy for pom-pom and other ammunition
for close range weapons.

AMMUNITION SUPPLY APPLIANCES.

825. Various appliances and devices are used for the supgly and safe transport of ammunition
[rom magazines anrd shell Tonms to gun positions. A list ol the orincipal deviees is set out helow with
briel remarks on the purpose for which they are used. The appliances nsed to supply gons mounted
in turrels are not incloded as detailed dr:.l_nphﬂns of these ar given int the wvarious En mﬂu.nthu‘-;
bandhooks,
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AFFLIANCE

DESCRIFTION

Pusrose poB WHILH USED

Power operated :—
Erredger hoist

Chain  hoists

less wire hoists

Motor bollard hoist
[déuble or single

drum)

Mechanical hand-up

(E.C.

hoists) and End-

o | Horizonially placed buckets attiched
to motor-driven endless chains
Ammunition hoistéd  vertically by

“heads " attached to  motor-

driven endlezs chams
single whip with—

(1) shell or cartrdge bags

(e} Carriers, ammunition, single,
donthle and gquadreple

{ide) Carrers, shell, hand, and car-
riers, shell, quadrople

trr| Shings (for boxed ammunition|

Chute with motor-driven  sprocket

wheel and belt, Angle of chute 45

Hoisting B.1L. 6-inch shell and cordite
(in Clarkson's cases)

Hoisting (3.F, fixed ammunition, C.F.
c:ahrgjridges [separate], OUF. 4.7-inch
Site

Variows, including the following —
B.L. and Q.F. shell and cartridges
CLE, fixed ammunition
O.F, Z-pdr. and 5.A. ammunition

in boxes

Supplying (1.F. 4.5-inch fixed ammu-
nition

APProy.
Mechanical conveyor | Horigontal chote with motor-drven | For transporting (.F. d-inch or 4.5-
belt inch ammunition
Hand operated - —
Hand-up chutes Chute with cam and handworked | Supplying Q.F. 4.7-inch shell to gun

Hand conveyor

Ammunition
up

Vanghan chute

Carrier hand-up

Endless whip

Hand-up platforms

Hand-down

Miller's flaps

Hand-through sup-

ply sciittles

hiamd-

wire hanl up, fitted between decks,
Angle of chaote 457 approx.

Chute, generally portable, fitted at a
convenient inclination determined
by the maximum supply height
and minimum delivery height per-
missible

Chute itted between decks. Kounds
are pushed vp by hand, Angle of
chute 457 [approx.)

Chute and hand worked pulley,
Angle of chute 45° fapprox.)

Whip with o carrier at one end and o
balance weight at the sther

Endless whip with hooks attached,
and sheaves &t top and bottom of
huist (diwmeter of sheave, 7 inches)

Bult-up or hanging  platforms,
nsually fitted with back rest and
body belt for the satety ol the
operator in oo seaway

Sloping chute with spring buffer at
the lower end

.o | Hinged half plates or gratings (Aaps)
fitted with return springs. Uscally
a togele or lead ball on the whip
opens the flaps ; when the ammu-
miticn. which 15 being hoisted has
passed through, the springs doso
EJI'._ nd.].l’b. _EI] EJIHL’IJJ\"JL[E\- are IIIMII.‘.'
for pinning the flap: in the open
pasition

| Shmttered  openings in bulkbead
through which ammunition i3
passed and placed on a tray (wheno
htted) on the receiving side

positions, Mot considered prac-
ticable for a weight heavier than
B2 Ihs.

For sapplying 4.5-inch ammunition to
gun casemates in positions where a
fixed mechanical convevor wonld
b unsnitable

Supplying (LF. 4-inch fixed ammu-
nition suitable for deck heighis of
-4t

Supplymg 0.F, fixed ammunition, In
gome gases the chute has been
adapted for nse in hoisting O.F,
E-Ins)r, ammunition in boxes

Huoisting €.F, 4-inch or 4.5-inch fixed
ammunition from & lower o a&n
UPpET MAgaing

Suitable for hoisting shell and cart-
ridges in bags or a round of CLF,
fised ammiunition in & carrer, am-
mumnition, singls

For posittons where owing to re-
stricted space il would not be
pogsible to L & chote hanhd-up

For supplying ammunition from an
upper to a lower megazine or shell-
TOOm

Fitted in ammunition trunks whero
there is & possibility of rounds fall-
ing down the trank whenunhooking,
They are not fitted where LF,
mrT'rr;!H_r'.‘a or fuped shell are hoisted
unless provision is made to provent
e lti.i.l.lh L1.lu|i|||.; ieta comtact switli,
and damaging, the ammunition

Fitted where necessary through bulk-
heads of shelters and deck houses
to gun positions  in destroyers
and sloops,  Used alss in some
magazines where a bulkhead divides
the fmagasines inté two scparato
COMpArtments

: . " - >
Note—{i} Where exposed to the weather, coamings and watertight covers are fitted Lo the
openings in the deck through which chutes are worked, The covers should be o fitted that they can
b plased in position, i required, while the chute is rigged.
(i) In general, the cigites ane portabls and sitable stowage is to be provided for them

when nnngged,
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CARRIERS, AMMUNITION AND SHELL.
Carriers, Ammunition.
B26. The designs in general service hold the following quantities of ammunition :—
Single type—0One round of fixed ammunition.
Dipuble types—Two rounds of fixed ammunition.
Fueadruple dypes—i(¥) Four rounds of fixed ammunition.
(1i) Four QL.F. cartridges.
(37r) Two QF, cartridges and two projectiles,

The quadraple type is commonly known as an ammunition * cruet.” The double and quadruple
types have fittings for guide and hoisting wires and armangements for retaining the ammunition. The
- artridges rest on rubber pads.

827, There are three designs of quadrple carder for fixed ammunition and cartridges :—

() The * alfromnd "' type ; Rounds are loaded into and removed from either side, This
design cannot conveniently be used where space s restricted on one or two sides and is
thercfore being superseded.

(i) The " cme-way ™ type: Hounds are loaded into and unloaded from one side only,
(#ii} The ' straighi-Hrough '" type: Rounds are Joaded into and unloaded from either one
or two sides.
The guide wires of (#) and (#) may be so arranged that the carrler in transit revolves through an
~angle up to a maximum of 90° in arder that the rounds may be unloaded where required if restriction

- of space will not permit the orthodox arrangement. The double and guadruple carriers are hoisted
by & whip and bollard and the hoist is usnally tronked up.

Carriers, Shell.
828, Two designs of carriers have been introduced into the servies '—
(1) Carriers, Shell, Hand, Sigel, for Q.F,, 4. 7-inch and Q.F,, 45-inch (separate loading) guns,

The carrier consists of a tapered stecl ring with a wire handle ; the handle is seeured
to the ring by a handle clip. The carrier is used in place of & bag or strop for hooking
to the hoist whip ot ta a Carrier, Shell, Quadmple, With the exception of ships fitted
with endless chain hoists the carriers are on the shell in stowage, thus aveiding the use
of rope grommets.
Carriers, Shell, Quadrwple, O.F., 4 T-inch, Marks TX-IX* XII and XI1* guns

The carrier consists of a cross bar, with an eyebolt for Ufting, fitted with goide tubes
at each end ; on the under side are four hooks for heidsting pmjm:tilﬂs- in Carriers, Shell,
Hand., The carrier is hoisted on guide wires by a whip and bollard and the hoist s
usnally trunked up.

|2

Bands, Lifting, B.L., 6-inch Projectiles.
829, These are similar to Carriers, Shell, Hand. They are supplied to ships mounting B.L.., G-inch,
- Mark XXIII guns (except those fitted with shding shell stowage) for removing projectiles {rom the
* upper tiers of the shell bays,

HE,
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CHAPTER XXI1V

MAGAZINES AND SHELL ROOMS

GENERAL REMARKS.

B35. Explosives carried in HM. Ships are classified into Groups according to their general
characteristics. A Group is identified by a number and has its own particular conditions of storage,
i, in Magazine, Shel Room, Weather Deck, etc, ‘Where pessible, each Group i te be stowed in a
separate compartment, and if this accommodation is not available the Groups must be stowed in
accordance with the mgulations in .M. & ER,

Magazines and Shell Rooms in H.M. Ships are given the maximum immunity against penetration
by chell and bombs by siting the compartments below the waterline where practicable and as low as
possible in the ship, and by armour protection,

836, In addition, arrangements are required ' —
(f} To prevent flash from shell or bombs reaching the Magazine,

(i} To prevent the propagation of cordite fires outside the Magazine, 1., through the
train of ammunition from gun to magazine,

(¢} To provide suitable venting to Mapazines and Handing Rooms.
(7] To flood the contents of the Magazine,

(v] To spray the contents of the Magazine,

(7] To drench the contents of turret hoists and Handing Rooms,

FROTECTION ACAINST FLASH OR PROPAGATION OF CORDITE FIRES.
837, Protection against flash entering o Magazine is genetally made in the form of 1—

i) Flashtight arrangements in the gunhouse, working chamber and trunk of turtet
mounlings,

() Regulations limiting (f] the number of charges in the hoists and waiting positions in
course of supply, and (7] the number of cases in the Magasdne from which the lids may
be: removed,

(###) Handing Rooms for B.L. ammunition at the bottom of the trunk or hoist separated
from the Magarine by flashiight bulkheads. There may be an additional Handing
Roorm st the top of the heist {eg., 8-inch hoists in Roval Sovereicn Claszs).

{iv) In (1F. Magazines with hoists in the magazine the delivery end of the heist may be
either at the deck below the mounting or in a fashtight compartment on the gun deck.
Endless Chain (E.C.) hoists for Separate Ammunition are fashtizht, but those for
Fixed Ammunition are not fashtght. :
In some small ships where consideration of weight precludes the fitting of elaborate fashtight
arrungements, ammurition may be hoisted by whip and electrical ballard wp an open trunk from
Magazine or Handing Room to the deck below the pun deck.

838, In power-werked monntings leather aprons protect the Handing Room from flash passing
down the gap between the revolving trunk and the fixed structure of the ship. The deors through
which ammunition is loaded into the cages of hojsts are flashtight and flash can enter only at the
moment when the charge is passing into the cape, Access doors, which open cutwards from the
Magazine, are fitted in bulkheads dividing the Magazine from the Handing Room, These doors would
not prevent the entry of flash on the explosion of a charge in the Handing Room and a protective door
of thin plating (also epening outwards from the Magazine) i= fitfed on the outer side ol the access
door. The protective door is larger than the access door and can be opened clear of the latter, In
action the access and protective doors should be kept closed.

838, Charges are passed from Magazine to Handing Room through a fashtight senttle in the
bulkhead. Generally, the armangement consists of a cylindrical revolving drum fitted in a ficed casing ;
the drum is recessed to take a charge. The fived casing is fitted into an opening in the builkhead, one
opeiing of the casing facing the Magazine and the other opening facing the Handing Foom,

When the recess i the drum faces the Magazine the charge (including its container, wrapper or
Clarkson's case, if wsed) may be inserted. The drum of the scuttle is turned by hand until the recess
faces the Handing Roem into which the charge is withdrawn on to a tray, As the drom movolves, its
surface completely closes one opening in the casing before the recessed portion reaches the other
opening. The clearance between the drum and the casing is very small, and the passage of flzsh between
Hamding Room and Magazine is obstructed in all positions of the drum.

With flashtight seuttles for charges B-inch and below the axis of the motating drum s usually
vertieal ;. with sewttles for heavier charges it is usually horizontal, the charges rolling cut n to a tray
in the Handing Room. When the souttle is not in use the watertightness of the bulkhesd is maintained
by fitting a W.T. door over the opening on the Handing Room side.
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840, Tn King George V Class 14-inch cordite charges are passed from Magazine to Handing Room
through a tube fitted at each end with fAashtight covers ; the covers are so arranged that only one
end of the tube can be opened at a time,

Where Clarkson's cases are used in supply from Magazine to gun separate return tubses are fitted
down which the emply cazes are dropped from the pun decks. Usually the fall of the cases is broken
by fitting a canvas sleeve which can be triced up. In some ships the return tubes are led direct into
‘Handing Hpoms, care being taken to keep the opening some distance from the Magazine hatch | a
seuttle worked by a pedal is fitted on the gun deck and so arranged that it remains closed when not
actually in use.

Shell must be protected from a direct hit, but there is little danger of their being ignited by flash,

VENTING ARRANGEMENTS.

B41. If o certain quantity of cordite is burned in' a closed compartment, ¢.g., a Magazine, & rapid
rse of pressure results, and in consequence the rate of burning is accelerated and the pressure may
become 3o high that sealed cordite cases in the compartment will collapse, their contents beoome
ignited and eventually the whole compartment will be blown up.

Experiments and trials in the venting of Magarines have been carried out. Valuable informalion
has been obtained from a methodical system of reduced scale venting trials which have been verified
by full seale trinls. The aim of (he investigations was to discover o simple method of Emiting the
pressure reached in Magagines by ascertaining the necessary venting area and vemting pressire,

The main factors affecting the problem are \—

(] The quantity of cordite lirmed,
{#1] The pressure at which the vent operates.
{111} The area ol the venting aperture.

Other factors of lesser importance are :—

{f) Whether the vent is into the open air or into another compartment,
(5] The valume of uneccupied space in the compartment.
{itt) The degree of exposure of the cordite,

(fv} The size of the cordite sticks.

Formula for Adequate Venting Area,

842, The venting pressure has the most direct bearing on the maximum pressure reached. The
first requirement for safe venting is a low venting pressure ; this in itsell may not he enough and a
seeond requinement is a sufficlently large area of vent, A detafled analysis of the trial data indicates
that an adequete venting ares is given by :

A = ; Wea

where A is the area of vent in square feet and W is the weight of cordite in pounds, A venting ares
of this amannt nader nenal magazine or handing room conditions will prevent the maximuom pressure
exceeding about 35 to 40 Ths. per square inch, provided the vents operate at about 25 to 30 |bs. per
square inch. Magazine structures appear capable of withstanding this pressure momentarily without
sarions injury, but the vents will necessarily reduce the efficiency of the watertight sabdivisioi,

Conclusions from Trials,
844, The principal lessons leamnt from the trials were -—
{¢) The contents of a Magazine should by protected so that fragments or flash canno
penetrate to the Magazine. ;

{#i) The amount of cordite exposed bare should be kept to a minfmum.

{i#) A strengthened venting case is required for ships not protected as in (7).

{iv} Venting armangemerits should be provided in Magazines and Handing Rooms of ships
not protected as i (4.

{v} Protected charges give a marked degree of additional safety,

{wf} Venting plates should preferably be in single units of sufficient size to provide the
venting area equired.  They shonld be sited so that the pressure cannot be deflected
fram them by obsticles, ete. Venting should be through the roof of the compartment
wherever possible, .

Present Arrangements,

Bidd, The present position of magazine venting is that since. the iotroduction of Cordite 5.0
{anil the increased care in its manufactore, mspection and tests) the risk of spontaneous ignition to
& point at which it becomes dangerons is negligible.  The arrangements fitted arc therefore intended
primarily, if not entirely Tas precautions and safeguards under action conditions and are designed
accordingly. The venting of Magasines into Handing Rooms is considened wioogg policy, because
with such an arrangement the exposed cordite in the Handing Rooms will become ignited and the
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vents betwesn the Magazine and Handing Room now being open the pressure and flash in the
Magazine will be actually increased so that the Magazine is practically certain to explode. Venting
from o Magazine must therefnre be direct to compartments above and =o to the open air

On this hypothesis the following is the practice in oparation :—

Cuprilal Ships.

845, The quantity of exposed cordite in the Main Armament Megazine in action conditions is
such that if it booomes ignited the rse of pressure will be more than the existing condite cases can
stand unless the venting area iz very large, Even with perfectly free venting it is not certain that
the whole Magazine will not be blown np,  The provision of large venting dreas is directly opposed
to the ponciple of peoviding the Magagine with the masimom protection apainst shell bombs,
splinters and flash, and it is therefore the accepted policy not to vent the Magazines but to position
them and provide them with the maximum armour protection.

Handing Eooms are in a different category becanse there is only a limited amount of cordite in
them at any time, and venting can he arranged withont prejudice to armowr protection,  Vent plates
are fitted in the roofs of Handing Rooms and over to give venting up throogh the barbette.

Craisers

#46. The quantity of exposed cordite in G-inch and 8-inch Magazines is considerably less than
in a battleship’s Main Armament Magazine and the cordite cases arve relatively stronger. It has
therefors been found possible to arrange for efficient venting direct to the open air. If the Magazine
Hatches and those hatches immediately over are secured by only two clips (fe, one on each of the
gides next to the bhinge) the batch wili vent before the pressure becomes explosive and the area is
sufficient to prevent a dangernus rise of presswure, even if all the exposed cordite became ignited.
Hatches thus sccured ard alse sufficiently tight against flash fiom above.  Samilarly. the manholes
over Handing Rooms should hasve only the clip opposite the hinge engaged.

Destriveers, ele.

847, In small and lightly constructed vessels of the destroyer tvpe the Magarine structure will
winally disrupt and vont belore a dangerous pressure is péached,  In the action state the hatches
t0 MEAgAzines are inosome cases necessarily. opem ) at other times watertightness is consdered of
major importance,  Furthermore, the Magazines are sometimes stowed with Fixed OLF. Ammunition,
shown by trial and war experience to be relatively safe.  Thus, in these ships oo venting arrangements
Are prT\'idfd and when not open for access, passage of ammunition, ete., hatches shonld be fully
EACUTE,

Summary.

848, Instroctions and requirements for the venting of Magazines are now summarised in
Handbook of Damage Condrod @ these metructions apply to all Magazines B-inch and below, ncluding
Magazines G-inch and below in Roval Soversien C}Ess. They do not apply to other Capital Ships.
The instructions are that certain doors and hatches may be required to act as vents to Magazines.
Diowors in this category should be partially chipped. Hatches below the deck immediately sbove the
deep waterling should be partially clipped and those higher up should be closed but not elippsed,
The hatches in questicn should be thase in the most direct line above Magazines, [In partial clipping
the two clips nearest the hinged side (but not on the hinged side) should be used.

In certain modern crisers the Main Armament Magazines communicate divect with fae turret
structures, As there isa sufficient vent up the turret structures it s unnecessary to leave the Magazine
hatches in the venting condition and they should therefore be fully clipped and secured.

Muodified locking srrangements have been introduced consisting of a lock to secure ane of the two
clips which ere ' on " in the venting state | this does not retard venting of the hateh ttself,

TG OBTAIN THE MAXIMUM BENEFIT FROM THE YARIOUS SAFETY DEVYVICES
NOW FITTED IN THE MAGAZINES ANDY HANDING ROOMS OF H.M. SHIPS, IT IS ESSEN-
TIAL THAT THE QUANTITY OF CORDITE EXPOSED BE KEPT TO THE ABSOLUTE
MINTMLUIM,

FLOODING ARRANGEMENTS.

848, Arrangemenis are fitted to Magazines and Shell Rooms so that each can be flonded from the
sea, The system is ngulated by o seacock and a flooding valve, both of which must be opened to
admit water to the compartment,

Cmie or more flooding valves are fitted to each Magazine and Shell Room. Where the ssacock is
used solely for flooding o gronp of Magazines and Shell Rooms, one food-valve only is reqaived for
each eompartment in 1he group, and is fitted to the flooding branch close to the compartment. I the
handwheel working the seacock and the handwheol working the fiooding valve can be operated from
the same position both are kept closed until required.  Altermatively, if the handwheels are some
distance apart the seacock iz opened before the ship goes into action, Where the seacock is used for
other purposes additional valves are fitted to solate cach group of flooding branches from the seacock.

Hecent policy for new constroction omits direct floeding to Small Arms, Pyrotechnic, Pom Pom,
Sub-Calibre and smaller magazines ; reliance is placed solely on the spraying arrangements referred
fo in frra. 853,
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Gearing for Operation of Flooding System.

B850 Seacocks and Hooding valves are worked by rod gearing from various sperating positions,
Former policy in construction provided thess positions :—

(i} In the Handing Room or where there was no Handing Room the outside entrance of
the Magazine.

{rs} In the fonding cabinet or Aonding locker in a position easy of acoess and, il possible,
with protection,

[fii} An intermediate position.
Typical arrangements are shown in Plake 37 (King George V Class) and Plele 36 (H.M.5. Newcastls).

851, The present policy is to fit rod gearing under peotection whenever possible and the various
sperating positions are :—

({) In the Handing Room.
{7} Above the Magazine and under protection,

(76} In & position separated from the Magazine in o fore and aft direction and in o different
W.T. division of the ship.

Typical arra ts are shown in Plate 96 (Fiji Class), It will be seen from the plate that,
conlrary to normal practice, the Shell Rooms are flooded from the fire main @ this = because they
are situated above the waterling and therefore cannot be flooded from the sea,

Under normal conditions the handwheels at the upper positions are pifined and the conpling
in the lower position kept connegted and locked to the shaft. In action the upper position is to he
unpinned and the lock at the lower position removed ; the cotter, however, is not to be withdrawn,
but the pin provided is to be inserted in place of the lock to prevent the cotter working out. Flooding
can then he effected from either position,  The upper rod gearing can be instantly uncoupled if this
ig found necessary through damage or other canses, but until the necessity arises it should remain
in gear,

852, In some older ships instead of the normal handwheel at the upper position a deck plate is
fittedl at which the gear rod terminates in a squared head for operation by a large T spanner. This
arrangement is now obsolescent and 15 only retained where it would he inconvenient to incorporate
the up-to-date arrangements. b

The locking arrangements of the ?ﬂem are designed to gunard against mistakes, Lengths of
shafting can be disconnected elsewhere by removing tapered pins. The flooding valves can then be
operated by any form of pipe wrench that would grip the lower part of the rod gear,

An autometic air escape valve is fitted to the crown of cach Magazine and Shell Room to allow
the air to escape when flocding. A pipe is led from this valve to a pasition well above the walerline.
Where the hefght of the waterline above the compartment is insufficient to operate the ajr escape
valve a simple exhaust pipe is led to the open.

An adapter is supplied for Aooding when in dey dock. 1t is fitted externally to the scacock and
conneeted to the shore water mains by hoses ; the valves for flooding are worked as though the ship
was afloat:

Suction Pumps are now fitted generally to Magazines and Shell Rooms.  In some older ships only
Shell Rooms are so fitted and Magazines, if flooded, must be cleared of water by means of portable
pumps,

SPRAYING ARRANGEMENTS.

853, Arrangements age fitted in the Magarines of dll Capital Ships and Cruisers for spraying the
ammunition stowage with water. Supply s from the fire main service directly over the Magazine
ang s fndependent of the Flooding System.  Shell Rooms have no spraying arrangements,

A screw=down valve (Jocked ** upen ™) is fitbed in each branch pipe neir (o Wee fre spain, A secowl
valve called & ** spraying valve ” is fitted in the branch near to or inside the Magazine. Each walwve
is operated by rod gear and handwhesd. A mud box i ftted in the brasch on the fire main service
side of the spraying valve, Inside the Magarine perforated copper pipes with branches and sprinklers

“are arranged 50 that the fronts and ops of all cases can be sprayed. A lead is also arranped to the
condite scuttle for spraying a charge in dlhe seuttle and for this purpose a sprinkler is fitted on each
side of the balklead separating Magnzine and Handing Koom.

Sprinklers may be detached for cleaning, A drain hole with a Saveall is fitted at the lowest point
??f l:!'l; Fr;-l}’ pipe Between the spraying valve and the sprinklers for the purpose of detecting leakage
in e 2

To provide a ready supply of water in & Magasioe a branch is led off the Sprayving Serviees above

the sprayving valve, Tt is controfled by a screw=down valve in the Magazine and is fitted to take o hose,
This arrangement also provides a test for the system as far as the spraying valve,
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Gearing for Operation of 3praying System.
8534, Spraying valves are operated by rod gearing from any of the following positions :—
() An upper position, usually the fiooding cabinet or locker,
{fi} A position just outside the entrance to the Magazine and close 1o the valve.
(¢} In the Magezine.

Prisent policy is to provide an operating position for each spraying valve separated fram the
Magazine in a fore and aft direction and in a different W.T. division of the ship.

Typical arrangements for existing ships are shown in Plate 37 [ King George V' Class) and Plaie 4]
[for H.M.S. Newcastle). Modified arrangements fitted in more recent ships in accordance with war
experience are shown in Plafe 36 (Fifi Class).

The valve wheel in the cabinet is locked by a pin; the rod gear can be disconnected only in the
Magazine or Handing Room.  When the locking pin is in place the valve can be operated anly by
unldeking and entering the cabinet, Magazine or Handing Room: In action the cabinet is unlocked
and the pin removed so ttat the spraying gear can be operated from any position.  The couplings in
the Magazine and Handing Room {where fitted) allow the valve to be opened from these positions if
damage to the upper position has jammed the gear. This arrangement also allows personnel in the
Magazine or Handing Room to disconnect the upper rod gear and close the spraying valve should it
have been opened from-the outside by mistake or unneccssarily.

The spraying system [s partly above armour protection and may therefore be put ont of action,
In some chips an upper and a lower fire main are fitted, the lower main being below armour, Spraying
cannot be carried out direct from the sea because Magazines, ae a rule, are not sited far enough below
the waterline to allow of & sufficient pressure of water,

When in dry dock a hese is conngeted from the ship's fire main to a shore main for spraying.

]
DRENCHING ARRANGEMENTS.

855, A drenching system is fitted to deal with the drenching of exposed charges in the working
chamber and Handing Room. Drenching is supplied from the pressure main in 14-inch and 15-inch
ships which use water as the pressure medium, Ships with il as the pressure medium have a special
lead off the fire main.

CH, XXIV—SECTION 2 —MAGAZINE STOWAGE

MAGAZINE STOWACGE.

856. The following are the methods of stowing ammunition in Magazines -—

Cylindrical metal magazine cases are stacked in tiers, and arranged so that the strengthening
bands of the upper cases rest on the bands of those belaw. Cases are stowed at an angle of approxi-
mately 5° ta the deck, being inclined downwards towards the gangway to [acilitate the removal of
charges, Horzental movement is prevented by " waved batlens * which are sepnred above each
speomel Hier of cases, Those battens are metal strips and fit between the strengthening bands of the
adjacent tiers of cases. Plate 38 shows stowage in tiers in 14-inch Magazines of King George 1 Class.

0.F, stowage may be arranged in nests consisting of cylindrical containers known as " bottle
racks " which are built isto a specially construeted fixed framework. (Plate 39). No batlens are
required with bottle tack stowage as a special clip is fitted which presses against the base of the
cartridge case and retainsit in the rack ; the clip is easily moved by special tools when extracting the
cartridpe or round from the container. An improved design of spring-loaded retaining clip is now
being fitted,

Whiere froe access to all racks i= not possible, “ rolling stowage *' may be fitted. This form of
stowage consists of bottle racks built in & frame mounted on rollers and fitied with a steadying roller
at the top; the frames cecupy approximately half the gangway space. When the rounds have been
removed {rom the frames and from the fixed bottle racks not blocked by the frames, the empty frames
may be moved to give access to the remaining bottle racks.

857, With bulk stowage, f.e,, ammunition in cases and boxes, vertical wooden battens are fitted
at the front, side and rear to prevent movement. The front and side battens are portable but the rear
ones are fixed, The tope of the battens are seeured by keep-pins, epring clips or other approved means.
Piate 38

With eases and boxes which remain stowed while the ammunition is withdrawn, ¢.g., Cartridges,
BL. and some Q.F. ammonition, portable battens are fitted at the junction of the cases so {hat the
lids may be readily aceessble.

For other stowage the frant hattens are fitted at the middle of each tier of boxes so that only
one tier or row of hoxes s freed at a Hme, When this method is applied to high stowages of small
boxes it hae the disadvaitage that in heavy weather the portable battens may equire shoring in
place, and when removed may expose a dangerously high tier ; in these circumstances an arrangement
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of fixed vertical front battens and portable horizontal battens are provided., These vertical battens
{made of channel or T-bar) divide the stowage into bays, two boxes in width, The removal of a
haorizontal batten frees fwo or four boxes according to the depth of the stowage,

The stowage fitted in any magazine is not to be altered without special authority.

SHELL ROOM STOWAGE.
858, Generally, shell are stowed horizontally in bins,

The driving bands of shell are normally protected by rope grommets, These are removed just
bufore the ghell is passed np o the gun.  With the exception of ships fitted with Endless Chain hoists,
Cartiers, Shell, Hand, Steel are used in the place of rope grommets on shell for some marks of Q.F.
4.7-inch guns,

A special form of stowage known as " sliding shell stowage,” was fitted in the 5.25-inch and B-inch
Shell Rooms of some recent cruisers and in this shell are stowed vertically in trays in three tiers. The
middle tray is unloaded first and when clearsd the upper tray is lowered ; finally the lower tray is
ruised to provide casier handling of the shell. Sea expericnce has exposed certain disadvantages in
this type of stowage and it has been abandoned in the latest construction in favour of the normal
bin stowage.

CH, XXIV—_SECTION 3 —VENTILATING

MAGAZINES.

859. Arrangements are provided for renewing the air in Magazines and the régulations for
ventilating are set out in N.M. & E.R.

The usual arrangement is & Supply Lrunk (fitted with an electric fan) and an Exhaust trunk.
Formerly, cooling arrangements were also fitted in Magazines of Capital Ships and Cruisers. Since
the intreduetion of the modem propellant it has become unnecessary to cool charges except those
in a " hot " Magazine (i.c., & Magazine adjacent to a hot compartment such as a machinery space).

Bare charges of Cordite S.C. have a tendency to give off toxic fumes which are increased by
humidity and heat and may cause rapid exhaustion of nel under extreme tropical conditions,
To protect personnel from these effects modern Capital Ships are fitted with an Air Conditioning
Plant to supply air which is partially dried and cooled to the Magazine,

830, The Air Conditioning Plant treats air drawn (1) from the open, or (2) from the Magazine
itsclf, i.e., when the plant is operated on " closed circuit” Plafe 40 shows typical ventilating
arrangements.

Static Debumidifiers G 1, AT
861, Static debumidifiers, Type “ B " (FPattern No. 8939) are to be mnstalled as necessa
reduce fh_c humidity in Lhilz magazines and thereby assist in mantaining the contents in a dry :{att:
Dehurmnidifiers should be installed on a scale of one per 600 cubic feet of magazine space. i
In order to achieve maximum efficiency from the dehnmidifiers, it is desirable that hatches to
magazines shonld be I:Irﬂ!:lptd whilst inspections are in progress. Loose water on the deck or in buckets,
derived from the periodic tests of spraying or flooding or from any other source, should be removed
completely. Dehumidification is best accomplished by preventing ingress of water or moist air and
not b fregeuEnt reactivation of units.
ach dehumidifier is fitted with a sighting port, the space under which is filled with indi
g. This gel is nonmally blue when dry, but tumns pink when saturated with moisture, '[‘henﬁumht]:
reactvating s:atlaato:; dehumidifiers is laid down in N.M.E.R., Article 170, clause (6)
To reactivate, the dehumidifiers are placed in an armature baking oven e
at 250° F.  Gallev ovens must not be wsed. SRS e el
(v, $488(50—Amendment No, 52.)
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CHAPTER XXV
WEATHER DECK MAGAZINES AND LOCKERS

865, These types of stowage may be gronped as follows ;—
(1} Experimental explosives magazines,
(2) Eeady-use magazines,
(d) Headv-use lockers and racks,
(4] Miscellaneons explosives lockers.
(8] Weather deck magazimes.

EXPERIMENTAL EXPLOSIVES MAGAZINES.

B6E. These magarines are fitted exclusively in aireradt carriers for the stowage of varons explosive
aireraft stores which, until their characteristics have been determined by experence at sea, are not
classified as helonging to any particalar Explosive Groip,

READY-USE MAGAZINES.

867, As a mle, ready-use magazines are compartments fitted for the stowage of ammunition for
multi-barrelled guns ; they are usoally fitted with protective plating. On buolkheads exposed to the
direct rays of the sun they are lapged internally with Z-inch thick asbestos, Vent plates are ftted in
spitable bulkhesds and sre provided with a special pabber joint which sambinss watertightness with
ease of venting, Flooding arrangements (and sometimes spraying arrangements) are provded, supply
being from the ship's fire main service.

The objects of the ready-use magazine are to provide a rapid and continuons supply 1o ready-use
lockers#fd to cconomise in the number of personnel required for ammunition supply.

The compartments stow as much ammunition as is considered adeqguate for an action, and they
should be replenished from the between-deck magazines during a lull.

READY-USE AMMUNITION LOCKERS AND RACKS.

868, Steel locker: and racks are fitfed to provide stowage at gun positions (other than torrets or
between deck mountings) for a ready-use supply of ammunition. The lockers are flashtight and
watertight and are designed to stow unboxed ammunition, é.e., Fixed roonds, OLF. Cartridges and
Cartridges, B.L. in Clarkson's cases. Lockers ar tacks for ammmunition in cases or boxes may still be
found, but they are Deing replaced by those mentioned above,

Ready Use Lockers for close range armament uvsoally stow linked or belted ammunition or
magarine droms,

It was formerly the genoral prn.r.tir:*. to stow shell in racks at the gun positions with the resalt
that, especially in smaller vessels, shell were exposed to the weather. Fuees were this rendered
unserviceahle and in Arctic conditions shell were frozen in (heir racks and were useless a5 a ready
uee supply.  Watertight lockers now replace shell racks for 4.7-inch shell and below, 0 desteayers
and smaller vessels. ;

The Iockers now fitted are wsually of f-inch plating, Trial and experience have established that
these Jockers will vent before the contents explode.  Light type lockers have no protective value
against shell five or air attack and they are enclosed within the protective sereen of Lhe gan wherever
practicable.

MISCELLANEOUS EXPLOSIVE LOCKERS.

859, Lockers are provided for explosives which, on account of their Group classification, are not
to be stowed below the weather deck or with other explosives, They are nsually of bght plating
and watertight and in certain instances are fitted with Hooding arrangements.

Typicel examples are :—

Target Smoke Shell.
Smoke Floats,

Smioke Grenades,
Bombs, Incendiary,
Bombs, Practice; Smoke.
Rockets 1"

WEATHER DECK MAGAZINES,

B70. Weather Dick Magazines are fitted for the stowage of explosives and pyrotechnic stores
which, according to the Begulations, must not be stowed between decks.

BY1-874.
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CHAPTER XXVI
TARGET AMMUNITION

FALLING TARCET SHELL

875, This is a close range anti-aircraft turget.

Externally, the shell resemble novmal service bace ejection star shell. They are fn supply for
12-pdr., 4-inch, Marks V and XVT, 4.5-inch and 5.25-inch guns.

They can be used both as a visual and a Radar target in calibres 4inch to 5.254nch, The

Tracer should be visible in bright sunshine. The Radar target is provided by the Reflector unit,
The 12-pdr, can, however, be used as i visual target only,

d-inch, 4.5-inch and 5.25-inch, =

878, These shell arg Atted with a time fuze No, 401, below which are a Lo, (512 gunpowider)
burster and & reflector unit.  The reflector unit consists of three dipole steel tubes filled, hall with
tacer composition and half with Jead to increase the rate of fall, The tubes are linked in series by a
flexible wire to a central column ; the column head has a copper dise obturator at its top end 1o
usgist efection.

877. The fuze initiates the burster. The resulting explosion ignites the tracer composition in the
reflector unit and blows off the base of the shell. The refloctor unit is ejected and the tracer gom-
position burns while it is falling,

The nommal buming fme is 65 seconds,

12-pdr.

878, This shell has a fuze No. 198, a 2 dr. {G.12 gunpowder) burster, and a long steel star case
filled with star composition,

879, The fuze initiates the burster, The resulting explosion ignites the star composition and
Hlows off the base of the chell, The burning star iz ajected,

HACK FIRING TARGET SHELL

880, This new type of unrotated shell is intended for practice firings with radar installativns
and to a limited degree simulates a dive bombing attack ; it gives radar indication which can be
recorded on the installation,

The shell are in calibres deinch, 4.5-inch and 5.25-inch and can be identified by the marking,
viz. : Black body, a vellow zig-zag band broken with the letters B.E. ; and the word " FLARE ™
stencilled in white,

Special reduced charges omdy must be used with these projectiles. The cartridges can be dis-

tinguished by the mouth of the caze being closed with a leatherboard eup and the base stencilled
BE., T.G.T.

881, The shell consists of a cylinder fitted with an adapter on {0 which screws, &t one end, a
A removable-flat ended head, and at the other end, a fabricated tail, The overall length is approximately
' five feet, On the tail drum, four small loading stops are fitted to take up against the shot seating of
the gun chamber,

The shell, whose time fuze No. 30C is fitted in the adapter under the head, has a powder burster,
a cordite ejection charge in a celluloid container, and a pressure plate (floating piston).  Below this
the target flare (which contains the rocket) Is contained in splt supports, the rocket tail tube being
forward of the flare. Fixed to the tocket tail is a wire mesh radar aerial secured to three arms which
when frée from the split supports are actuated by three springs thereby spreading the wire mesh,

882. (1) Before the projectile is loaded into the gun, the set screw in the head is to beslacked back

i sufficiently to allow the head to be unscrewed and removed, the fuze is to be set and the head screwed
| back in place, particular care being taken that the set screw is screwed hard home:
1 (2] The vent screw, to which a label is attached, must next be removed from the head, The

hoad of this screw is sufficiently prowd of the main diameter to preclode final loading, and its removal
is also necessary to ensure correct functioning of the fuze by allowing the escape of the gases from
1l the butning of the fuze powder time rings.

(3} The projectile must be handled and loaded carefully into the chamber and pughed home
with the appropriate rammer until the stops on the tail engage the shot seating ; no undue Iotce
should be applied.

i The fuze setting and angle of elevation for a particular practice will be determined by the
azpropriate trajectory charts.
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B83. The functioning <f the fuze magazine ignites the powder burster and cordite ejection charge,
and in turn the rocket tail, cordite and target Aare are ignited.

The target Hare is ejected under action of the pressure plate ; the split supports, driven to the
rear, shear the threads seouring the fabricated tail which falls away, as do the split supporis.

The burming. target flire speeds towards the firing ship, the radar aerial being extended under
action of the springs.

ROCKET GLIDER TARGET

884, The target is a model glider with a wing span of 45 inches, and is used on a shore range,
It was originally designed for firing practice with Thompeon sub-machine guns.

835 The equipment consists of {1) A Model glider with a rocket motor, and [2) u special
lwunehing catapull,

The fuselage, wings, tailplané and fins of the glider are covered by a strong outer skin of special
material ; its tailplane mmmnting is hinged =o that it can be adjusted for trim, The rocket metor,
fitted in the underside of the fuseluge, consists of a rocket tube, adapter and striker subrassembly
wentird, percussion cap and a cordite charge.

The eatapult performs the following action :—
{1) The rocket motor is initisted by its firing mechanism.

(2) Impetus from the elastic cords launches the glider. Once launched, the means of
sustained propulsion is provided by the rocket motor,

BRITISH 2-INCH. ROCKET, TARGET

886, This rocket provides a moving target whose speed is from 250 to 400 knots. The range is
approximately 5,000 yards, The means of launching the rocket are ;—
(1} On board ship.—From a Modified profector, which has a heavy wooden eross as a base.
(2] Om shore—From an Unmodified projector, which is secured by pressing the feet and
spade into the ground.
The Target Handbook should be referred to for general instructions, maintenance and detzil,

587, A round consists of the following main parts -—Propelling unit, Target Head and Fins (4),
The order of assembly 18—

(1) Fins to Propeling Unit.
(2) Target Head to Propelling Unit.
Insmantling is done in the reverse order.
THE PROPELLING UNIT is a shortened 2-inch Rocket U, The tube is 2j-inches in diameter
and 20}-mches in length,
THE TARGET HEAD is a body tube with a weight and a ballistic cap attached to the forsard

end and a socket containing the detonator and the fgniter at the rear end.  Two candles, each with a

priming composition are contained in the body. There are four vent holes in the casing for each conedle
and for protection the holes are covered by lassolastic strips.

888, After lounching, the pressure of gas developed by the cordite in the rocket operates a
reversible diaphragm and stnker, and the detonator is exploded. This ignites priming compositions
and in tumn the candles are ignited. (A burster ensures the satisfactory ignition of the forward prining
composition.) The candles bumn simultaneously, the lassalastic strips are burnt off and the gases and
flames pscape through the vent holes. The flaming rocket travels at a high velocity to the end of itsTun,

ROCKET TARGET, PRACTICE, 11b, S:e Para. 6585,




KEYS FOR FUZES AND PRIMERS

CRRRS MODGD M T A4 OF

[T







Key
Key
Key
ey
Key
Key

) §

SCHEDULE OF IMPLEMENTS AND KEYS

SHEET 1
Mo, 80
Ho; 121, Mark TN -
Mo, 69, Mark LI
Mo. 115, Mark I1T .
Mo. 153, Mark 11
Ho. 52 toh

Key No. 100 ; 7
Key MNo. 68
ey No. 128
SHEET 2
Ring, inserting and removing lid, 5.25-i., Mark
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i
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o Revolver Mo, 1 [,..artndhu [ .|'|. o s
o SR ik ) ... 588 Q
' 0,455 nch ’ & e 587 QLF. Cartridges P
Pate Tpniter .. = e 192 A.m.:m.an[.wpella.nta for i 38
Tartfires [0 H.‘.a.nk i b LT, A0
Penwdler Burnig Fuzes (see alo Time Comimstion w 1o be made 11p on board ' .. R
Fuawes) M riit b 1] Hu:su'n'l‘m'dmrm i oy " L
FPractice, ..‘l.J:lLraJ!l Huml:ua i 1 e 708 Charges for i xe A - -
Lochers for “ e BEE Clearing Charges i s e TR
Practice Projectiles ... fa o i vee A Dl £ " P
Primers, CLF. L..J.rl:rl.ﬁgrs = - e i 2 Fixedl Kok nleaen H= It . UG -
Electric ... L bad : 204 Flashless Charges - = .. 158
Percassion : . 5 Lids I ki .- 108
Elettrie and Pereision FTH 5 L Malklng::m file. .r e AEE
Markings ... wi, A8 Markings stampesd on cases e ; 4]
Projectile, Tk ununaung No. 1 e : e B3 Markings stencilled on base of cases .- o 1B
i W Ko, 2 - GB3 Redare:d s o e 1G8
* Grenude, Signal, No. 65 - = = o .. GRe™

o . Flarve, Identification : ¥a i




O.F, Cartridpes—cont,
Bafety (lipa
Separute .
Epecial Gnnnrry Sehioal ﬂ.halg@a
Star Shell
Tinfoil in
ik Match ..

RILX.. - oor
RIvX. 'B WLl
RIDLRTHT,
Ready Use Lockers and Facks
1o Magaaines

Teeelneed Charge firtngs =
Redaced Cha.rgc-a for B.L. guns

Tahle of Approved Charges .,
Reduoced Charpes for QUF. Cartridges

" Gia

Instructions fo convert 5.28-inch Urﬁ'ldgrs

Removable Igniter Covers ...

Rewolver and Pistol Cartridges. 5, AL

Heturny Tubes for Clarksan's Cases

Rifle Grepades 4

Cartridges, 5.4, (RHE-inch,

Ballistite H, Mh. IZ
Comdite, M, I1

Rife BLL.F. Line-Throwing. .,

Rim-Fire Cartridge, SA., 0, EE-:m:h I'rl'h: I

Bocket Flare, 2-inch |
Hlaminating. o [k, E‘sﬂnwnukcl

o 1 ks, .Ha.hllesmm Siar ¥
Red, Green
Signal ...
Target Pra.cime Iib.
Glider Target
Lanch Targat. Hi El‘iil
T:E?ent parachute

U Bineh Vot [
Loclkers. for i
Relling Stowags

SALP, At Bombs
s Cartridge 3 A, 414 o)
i | 1.1 ' =
S.0GF G Shell 0
S5A P Tracer Larludgo SA.
Schermuly Lime-Carrving Rocket, H!;
i no G,
Imstructions for s
Shall [iee afio Projectiles)
Fillings, Method of Glling
Shell Fuges (gas aleo Fuzes) ...
Shall Rooms, ll'"lmding
Ventifating -
ihuﬂ!be L
Mathod of 'Ellhru_:.r With ..
Shot ... 4
Sheapriel Shell
Silk Clevth for Cartrac]ge Lﬁgs
Signal Compositions
Bipnal Cartridyes
Slow Match

Small Arms Ammunition i::e atsn Ea-rtnd‘l_.EB. 5.4, ]

Smoke Compitions ...
Caleium Phosphide -
Carbon Tetrachboride wmpnsluana
Yooyl ...
He \;s.c.hi-o'rnd:l‘hnhe i clmplmtl{m
While Phosphorus

Swmioke Float, B.L., 4anch Morar, DI]:&. ]I B.L'ld. IH

Lockers for
Bmoke Grenades,
Smoke Shell, B.E. :
Smaoka Shell, B.E., with a '! Tma I"I:I:l:!
Smoke Shell with a I Fuge

Lacleers l'rlt

Special Gunnery School Charges for B.L, g g-ung

o DOUF. Cartridpes .
:;Pmymg A.rrnll.ﬁements. Maguzines
Sitar Shell (see alse l'rl:ler'L'lE-:'i'l
;R
Charge 'H T 1
%a.rr_rl-'lgcu

[

AL (R W, BRI LPER) L. T/ET. & B $Ep

Para,

166
151
151
171
157
ik ]

135

Para.
Stiations Labwls e i . BT
Sribmrire- Sl BT e
‘alllp!m lems G‘lmlnm|rr e e kit
Super Charges... 143
T
Tl aof :
Fractional Charges. Reduoed C hi,rur'x l,|{ul[r_-r3c 135
Fumges. ., 4 + 4481
High f..ss[ﬂusnr{-u 5 A5
‘Tail Pistals, Aircraft, Bl:m[‘m i T
Tails, Aircraft, Bombs . 740
Target Ship Practics Projectiles .. A
TFargel Smake Shell ., : W WK
v Logkeis o .. Jh bl Ba
Tear O Dhacy 125
Tetryl . RO
Tiie and Baconmbon P [ms-‘ atso F uzmj w47
Time Combustion Fusaes (ge alan Fozes) R 1
Time Compositions :F-um Powders) A
Tirne Mechanleal Fuzes (see also Fuzes) 15
Tinfoil in Carfridges, B.L, ... 1
o otk F. Cartridges ... N 19l
I Henswiin Y i 76, B4
Block. Method of filling o
Crystals ok o A ¢
. Pouped, Method of l’IImn 262{al
Tracer, Cariridges, 5.A. o & 3 h)
Traser(s), Shell 322
No, 1, Mk VT .., a4
Mo 2 Mk VI a4 326
No 8 and No, B 328
No. 14 .5 33
No 18 .., 323
Travoers and ]'|.1n1trr-1 "-uhu].l o aza
No, F s
o Ol Packugos, Ax I ﬂ:‘
Transport Packages [a-.te C ug;t:s ! l111n1|nll'lnr| o B
I‘ubcupl':m rthon T
Tabe Grmoop ... - i i Ll
Tuabe, Cardboand Frutc-:huu e T
Tnbes, Vent .. y } 25
Lrrili i o ik G 218
Markings on ! e g2l
Means of Tdentification i T
ioch ... et Lo vae B
Semnch ; g v be i | [
1-inch ; .. e 210
Packing ... P L 252
Stowape ... e fivi o]
L&}
Unfuring Shell,  General Tnstroctioms ]
Fuzsd with Mo, 211 i F wr 4ET
No. Z30 and G:u:nl: Hu ‘tl ar 'Il.l i)
14 and 1t|-.n|.<~h H E. fuzed with Trme Combs-
titn !
- " A, 453
15-ch H.E, I'u.bl.l'l '-lr11|'| Time Combuastion .. 484
i i ’ Ll v DS
Lipriversanl Cavity L 185
I‘F
Vaughan Chite .. . . b e BES
Wantilnting Magazines " s ars e BEHC
i Shell Rooma .. e B
Venting, Magasines and Handing Rooma At
w
Wads, Felt ... - 158
Weatlser Deck "-{aga.:mea a.n-:]. Lmlr:ﬂ . —_— ]
Experimental Explosive Magazines . G
Mismallaneous Explosive Lockers .. BEY
Re.ad:,--uu: Taowoleers afd Hacks.. . Fal .« BBY
. Mapgazines. .., v HIED
‘ri-enl:lm rI-"Ll. Magariises |
b
Zoneg, Thanger ... 12




CARTRIDGE, B.L. 14 INCH, 84 LB. 8 OZ. A
SILK CLOTH. Y4 CHARGE.FILLED.TYPICAL

PLAN OF BASE

HNON-REMOVABLE IGNITER COVER TINFOIL _u“.w._ﬂml/a rSILKE CLOTH DIsC
ke o
GNITER 8 Nt .S TINFOIL DISES
[ IGNITER B.L. 14 INCH. NOLT
e i e /" [[CONCENTRATED IGNITER)] Nt /
EE—
7 a,./,r 1 :
‘ —_—
z = ]
= |
Tl I|'|—
i /]
H.
e
m 1
S !
-3 .“
< - {
(i
_ e
1
e
. IE !
——— = 1
Y CUNErH N = — — = . —— | i

LEMNGTH 2525 [MCHES LENGTH F4-75 INCHES

FOR CARTRIDGES WITHOUT IGNITERS

LIFTIMNG BAND

LIFTING BAND
1% L s

I e 2 .
1 = =l
4 o = % m
o I = 5
S = gl
CARTI= m = T < bt sE =2 o
B4t m N o= = ol - Sol s
r m _f.rrm-|.|-llnl
_ i) MARKING ON FRONT OF CARTRIDGE
| i,
= RN € 235G

MARKING ON BASE

PLAN OF COVER
ELEVATION SHOWING MARKING ON BACK OF CARTRIDGE



CARTRIDGE FOR GF .%Hanm..ﬁm



Q.F 4.7 IN. SEPARATE AMMUNITION
FILLED N.F.O/S

IGMITER ST

| | cosome LALS0 MDY L2, D 1T

FILLED N.H.

WHITE WETAL LiG.—]

25,73 AND 401

¥ CETNGUISHING LETTER OF CORDE MSsURACTURER  [ES
4 (0T NUMBER OF CORDITE

 MAEM OF CARTERDGE

B pONOGAEN OF FISM DR STATION FILLWG
#HRaTE OF FILLING (MOWTH AND YEAR)

SAFETY. CLIF N8 32
PLAN OF BASES SHOWING MARKINGS

QF. 47 |N. SEPARATE AMMUNITION Q.F. 4-5 IN. FIXED AMMUNITION

PLATE ¥

QF 45 IN. FIXED AMMUNITION
FILLED N.H.

FILLED CORDITE NFQ/S

IGHITER & I
N WOASTED u...unﬂ..rf
TIRICIL SHEET —

WRAFPED ADUND COSTETE

CORDITE—

ELECTRIC PRINER..__|
NCLI7 OR 17T
{wmERTED WiTH LU

...........




CARTRIDGE, CATAPULT, AIRCRAFT, B INCH AND ._.nmvo_-m REFORMING, CARTRIDGE CASE g PLATE 4

=

1L
CLAMP, BASE , SPANNER

PRl




FLATE §

TUBES, VENT

NCOTTON DUST

BRIDCE CUNPOWODER
PLYG _ MACAZINE

EBONITE
INSULATING CUP

ELECTRIC -5 INCH

CONTACT
MARK X PIECE : PLUG
*ﬁzmmzc.._.mlﬁhﬂ.umﬂ
WIRE copPER’ K ERFORATED PELLET
GRS POLE RIDCE - »
WIRE
VULCANISED GUNPOWDER
FAPER WASHER M INTERSTICES
UNPOWDER
MAGAZINE
BUSH

ELECTRIC S5 INCH

MARK YO _ CONTACT PIECE
EBONITE

INSULATING CUP

Jéoeren | PERFORATED PELLET
BRIDGE PLUG' POLE 'BRIDGE WIRE

SHEAR WIRE GUNPOWDER ACAZINE
_ GAP HOLDER _

PERCUSSION -5 INCH

i—PELLET

STRIKER — FILLING
MARK X1 o
_ STRIKER SLEEVE —
_ RFORATED
_ PERCUSSION n_..mx H FLASH HOLES .w.m__._.ﬂ
NVIL
nz.:_nq PIECE OPPER POLE
EBONITE ; NPOWDER G.20
FBONITE | _ncz.ne_.ﬁz u.._u._.\\n_._z_...oinmm G.7 U

......

_.l\ PLUGC BRIDGE WIRE
E

¥ CONTRACTOR'S INITIALS OR TRADE MARK e,

~LOT NUMBER | COPPER WIRE

_“m JACCEPTAMNCE MARK

ELECTRIC. FINCH, MARK I¥ soaip s




PRIMER, PERCUSSION, Q.F. CARTRIDGES

ND.27 MARK T Q. F,
scale H

-umaunuu_.—mm_ﬂz

¥ CONTRACTOR'S (MITIALS OR TRADE MARK
“+ LOT HUMBER

=0 YEAR OF MANUFACTURE

4 MONOGRAM OF FILLING STATION

S DATE OF FILLING
() acceeTance MaRx

2 POUNDER

PRIMER, ELECTRIC, Q. F. CARTRIDGES

NO.I3 MARK I' AnND II
SCALE __,wﬂ

CEHTRAL
IMSULATED

.//.. FIRE HOLES

EBONITE PERFORATED PAPER
INSLIL AT ING PELLET ENVELOPE
cueP

OF

PER FOLE

PRIMER., PERCUSSION, Q.F. CARTRIDGES NO. 9 MARK II

scaLE ¥

Eﬂ.ﬂﬂ_.:m .m__...ru-._ —.E_lmm,_,f.
1

o = _
Fd L—.] H‘ -
i) lu\ SHELLACKED PAPER EMVELOPE
LHPOWDER CHA

PERCUSSION NO. 14 MARK T
. scaLe Ma
ﬁ.ﬁ“.m ¥ \nn_..nr SHELLACKED PAPER ENVELOPE
WIRE

,.__I =1 L WA AZINE
— = ! NOME
T ..ﬁ“uh.mv.,

..[1.___ pas a.'.n.nl\ [

S "
L—1 I |
POWDER
MACAZINE A

ERFORATED PELLET




4-7 IN G F MARKS [E[X %0 anD a0

AATRICGE CASE

PAPER AING
bl cearemvnon
i cue i

.

MILLBOARD _——

e PEACUSSION, _um._'j
|

4 IN.OF MARKS ¥ THY, KU1 AND XV GLUNS
REDUCED MARK I

ARTRIDGE, BL r
CASE, EMPTY ||

-METAL SLEEVE

..-.\... Fat :
[ = Llua_.n_.._.ﬂ HESR IFOLHD

CHARGE

|
R —— U F L +_Ez
|

BASE OF CARTRIDGE

BLANK CARTRIDGES

3 PDR QF

37 INLO.F.HOWITZEER MaRK TL

e

12 POR R CWT

— .,I.. I m —I|.n_..m.._.muun.m CASE

LEATHEREOMAD CTulP PRESSED KT
CASE AWD SECURED wITH 3 DARS oF
SHELL AC OM TOP EDGE

FELT wal

— CHMARGE

POCHET CHCKED OVER NECE OF
DOME WITH DRAMSTSING

IGRITER CHOMED WITH SK, SEWIHG, 8O

~ IGMTER FLLED B% DR, MEW BLANK
FG.G.02,G 20. OR AF.G! POWDER AND
SECURED T3 DOME WITH DLk, SEWIKNG, kO]

caLico &
PAPER, DORE

PERCUSS|ION PRIMER MOL26

—DOME STITCHED 10 BAG WITH SILK,
\ SEWING. ND

—TAPE  LOOP

CHARGE, 15 OZ
BLANK L O k12
M IH SILY CLOTH
OR CREAMW SEBRGE
AND SHALLOON BAG

| LID, GLAZEDBOARD
|

| CARTRIDGE CasE

J_. “r.—

X

FRIMER, PERCUSSION,
O F CARTRIDGES, MO,
[REERTED WiTH LUTING]

//f,.
CHARGE To BE SECURED TO
BOTTOM OF CASE WITH
SHELLAC IN FOUR PLACES




SHELL BL. ARMOUR PIERCING. WITH CAP SHELL BL. SEMIARMOUR PIERCING, WITH CAP ,.:
15 INCH 8 INCH GUN K MARK IB N.T.




COMMONPOINTED WIth BALLISTIC CAP e SAR D INCH A M SHELL, QF SAP 47 INCH. HEAVY ™%°
6 ICH GUN MARK XXXY BQ MARK YA

G ANA ML (A

]

|
ol
il

]




FL 8L HIGH EXPLOSIVE 8 INCH SHELL BL HIGH EXPLOSIVE. SHELL BL.OR QF HIGH EXPLOSIVE.  mur s
6 INCH GUN. MK. XIT AQ.NT 47 INCH HEAVY MARK YII A




SHELL,QE HIGH EXPLOSIVE, SHELL,GF, HIGH EXPLOSIVE, SHELL.QF.HIGH EXPLOSIVE.
2PDR HV 2PDR HV

SHELL FHLED SOXSTNT HAVE A SLUE BAMD WITH TMT STEMCHALD BELOW BAND g . o
MONOGRAM OF Fifid ATION
=/~ DATL OF FILLING ([MONTH & TEAR)




SHELL.QF STAR. 4 INCH, FA, 35LB. MARK IB SHELL. Q.F SMOKE. B.E. 47 INCH, HEAVY SHELL QF SHRAPNEL et
MARK IA 12 PDR. MARK XIT

/TUZE LTI U

/A sTIRBED A AiE Dosc
TENED IRON DISC F h v
'] ._. i

¢ KDFFTA ASBESTOS WASHER

£ J PepER e
"/ ADRATER PLUG WITH LEATHER WASHER

.rr./q

BLRSTER CHARIE W
< BWALLODH  fuag

FELT WASHER
5 - i WOOD  BLOCK
] &/ AESTER CWaRGE

| MILLECWRD WadHERS
ARPER WS
AR CEJENT

L A AAEMING  COWMPORETION
= J ul SFQ 2

i INCHER

| -~PAPER CYLINDER
| COMPOSITION. & It 863
Il | —-COmMPOSITIoN S0 34
Ul | s case
Sl | muncern wasHER

B PR A BTEEL CONTAMIR
4 o
| SMILLBGSRD  CUPPDD
WS R m s
. — PRBNG COMPOSITION L
. PALL, DEARERG  SWAVEL L8757 -

— 2
5 CHES

—STELL - SUFFORTS
~ PARACHUTE

' AR E 8.3._.52
[ = ik PEA AW
FiLLpal ST4TION
| - LATE OF PG FiLL g HiJn_..l!.
i i, SEMES MUWILE OF
3_ FILLED LaT L] DATE OF LG
L | SERML MAEER
L | .; CLATEDBOARD TLE | @F FILLID LOT

MILLBOARD WASHER

k. — i & .|- ==
LEAD WATHER
= SHEARING PN
=3
TWATRG EH

% -MiLLBOARY becy

v L MOIE—FOR OUD AR
FF o AP N0 I8 TOF rm avem 1 ARiP s




CLD METHOD

COLOURING OF PROJECTILES

PRESENT METHOD m

HE SPECIAL H.E. BADAR HLE. H.E. FILLED SHRAPHEL SMOKE BE. SMOKE
BOMBARDMENT FILLED T.HT FILLED THY. n._Hx..___rn..z.d CANDLE BURST NG
PRACTICE WITH WI'H WITH
SMOKE BOX SMOKE BOX SMDKE B
CLD METHOD )
T -
70 .
T0
FRESENT METHOD ) ’
S0MEL CRBC OR CRC ——
SHELL HAVE A t
OREEN & BLACK BAND
oW BODY OR CAP !kl
SAPC, SHELL HAVE
A WHITE BAND ABOVE
T4E RED BaMD
ﬁm_”m_”. __..m“nhm.ﬂnwuﬁ: 5AP ARC ORCFRBLC. APC OR CPRBC. CPRLC. TARGET HA, PRACTICE STAR PRACTICE
ML PARACHUTE FILLED TMT oR CRCOR SARC) FILLED SMOKE PROUJECTILE

FILLED SHELLITE

FUZE MARKINGS ON BASE paE i3

SCREWED R™G AND GASCHECK
COVER PLATE FOR FUZE MY Sas
CR WY 158

SCREWED RING AND QASCHECK
COVER PLATE FOR FIFZE H™58

GREEN BAR ALSO APPLIES WHEN
FUZES M%345 DR NT4TE ARE FITTED

SCREWED RMG AND TRACEF
SHELL N® B8 FOR FUZE M348
O NT 3454

SCREWED RING AND GASCHICK
COVER PLATE FOR FUZE MNfIS8

OR |86 A
F | N OF FOZE |
RING HTTED
WHITE 158 ISAA OR 159
TELLOW 345 M54 ORIAE
BLUL 479 4704 OR 480

SCREWED RING AND GASCHECK
COVER PLATE FOR FUZE W*502

[W¥ OF FUIT |
FITTED

58|
500 0R 501
802




PLATE 14

STENCILLING ON SHELL
PRESENT METHOD

CALIBRE OF GUN

MARK O SHELL

FILLING CONTRACTORS MITIALS

DATE OF FILLING SHELL

PICRIC ACID EXPLODER 3% OZ
\\\E_.I!H__nnmﬂ.ﬂnn
MAKERS INITIALS & MARK OF FUZE
LOT MUMBER L DATE OF FILLING FUZE
SEFMAL MUMBER OF FUZE

ﬂ!ﬂﬂu%;;;
AMD MARK OF TRACER

EEE.#WEE%

TYPICAL BASE FUZED SHELL

ARC. CPC OR CPRC FILLED SHELLITE

RED BAMD FOR 1_.mrnu SHELL
PROJECTILES ﬂ_ﬂmu..«mﬂ_.r TRACERS —

BRE STENCILLED AS FOLLOWS.
™ WHEN PREPARED FOR TRACER
T\ WEN FITTED WiTH

TYPICAL NOSE FUZED SHELL
HE FLLED THT




FLATE 15

TRACER SHELL NI MARK WMIA EXTERNAL IGNITER SHELL N21 MARK |
{SCALE APPEOMIMATILY ¥s ) |SCALE ASFROKIMATELY “f2)
STIRRUP SPRING DELAY COMPOSITION
ANVIL | cap HoLDER i)
LEAD: WASHER
SEALING -y
L DISC - T
“ " B PAPER
_ ____w...v ¢ £ DRSS
METAL 006 CAP ANVIL < / ;....m. 4 m,wmﬂ NDER
rA A Lt TRACER COMPOSITION BUNFONOEH CoMPOSITION
METAL CAP | PRIMING
COMPOSITION
—GUNPOWDER

TRACER AND IGNITER SHELL
N®7 MARK IV INTERNAL

(SCALE APPROMIMATELY %3]

TRACER SHELL N®2 MARK YA INTERNAL STIRALP SPRING TRACER

[SCALE APPROKIMATILY %a) ANVL | CAP COMPOSITION SCREWED

CAR-— r4i¥l —e
7 B
CAP ANV \
BRASS DISC __ TRACER COMPOSITION : 5 Fot PRIMING  GUNPOWDER
e COMPOSITION

PRIMING COMPOSITION

TRACER SHELL N°8 MARK I

[SCALE APPROMIMATELY 34}

BRASS SEALING DISC
COMPOSTE (RED DENOTES FILLED)
PELLET

{5 /.

COPPER NON-DELAY
LT B R SET SCREW

CONTRACTORS INITIALS OR RECOGNSED TRADE MARK
IDATE OF MANUFAC TURE MOHTH AND YEAR

&4 DATECFFILLING MONTH AND YEAR

| MONDGRAM OF FILLING STATION

& | FILLED LOT NUMBER

FLAT BASE TRACER
TRAC FACES OF PLUGS AND SEALING DISC
COMPOSITION PAINTED RED AFTER FILLING




FUZE PERCUSSION

DA NO. 44 MARK X WITH CAP

SAFITY PIN__

HoLDER — DETOMATOR SAFETY FIN
& — —
— nn“m_m_:qouw\ [ .M".mh nn_:.,.zzn_.
e e Uikariis S
—E, tth!.—._h.u RTINS
SFRING PIN TeAhES oL
B L STOF Pil
HINCE PN S

FUZE PERCUSSION

....“__.nu...
SECTION AT c-C

LA NO 45 P MARK T WITH CAP

LG

TIGHTENING

LT o hnm
COVER — ﬁ.hl.Wm,.v.a.]Hwa.ﬂd.
sarery can - L | il

CAP SECURING

SECKET
RUBBER
WASHER
VENT HOLE—

T ATETY
SHEARING WIRE el
WolbER—  §[ersl§ —DITONATOR
=L
SHUTTER HINGE &' L G DETONATOR PLUG

PiH. —

B AFETY
GUN IOWBER — i Seiieiln
SPRING PIN
MAGAIINE FILLED HNGE PIN

CUN POWDER —

S _...__u.n.|||" BASE PLUC

SECUMNG CORD

SHUTTER 3PMING

SCALE:

HATE
FUZE PERCUSSION FUZE PERCUSSION
DA NOIIB MARKIL OA MNDZI0 MARK Y
SAFETY CAP. _u..ﬂm-znm_ COVER
b )
—r STRIKER HEAD.
STRIKER Hiab__[] | ;
i< -ETRIKER COVER STRINER u_-z_.._nff.
STHEER 457 NG e L R CAP SPRIMNG
car wisren o ; CAP WASHER—_ mm.
GUIDE : =l STHIMER
EET SCREW BECURING u
BUsH CUIDE GUEH — 1 ol
SEGMENTS . AMING 1
ETHIKER | 5 E ARMING SLEEVE— i T SECMENTE
SLEEVE . .l
STRINER I e iy :
pry | LPRING ¥ ~ARMING SPRING
COLLAR- | STRIKER SLEEVE - i COLLAR
VENT HOLES EMT HOLES
BODY
Enx_ﬁ?-..lin LOCKING NEICHT.
WEIGHT F —DETOMATOR

FRILL SIZE

SET SCRIW
FIRE CHAMMEL SECURING
FILLED €. E MACAZINE .

MAGATINE FILLED
GE PELLEY

SHUTTER-.._
STOR PIM
HINGE PiN-—__ A
DETOMATOR
LOCHING R
WEICHT —

DISTANCE PINS

SHUTTER SPRING—

INVERTED PLAN




FUZE, PERCUSSION
DA, MO 241 MARK T

MACAZINE

s ef@

HALF
COLLAR

SAFETY
FERRULE

DE
SHUTTER 3PRING

SHUTTER-

WENT WASHER:
DELAY COMPOMITION

LEAD AZIDE— |

FUZE, PERCUSSION
D.A. MNO. 246 MARK L

FUZE , PERCUSSION
D A NO. 255 MARK T

ARMING RING
DETONATOR HOLODER
FIRING CHAMMEL

ETONATDR
PLUC

—SLEEVD

Fn.]FﬂJ

| &
iy |

e %

THUTTER PLAAG
FTLE
LAY RING

C.E PELLET.
OR PENTOLITE _(

SCALE 7

FUZE, IME AND PERCUSSION

10.93 MARK T G

WOSE END VIEW

B8P saFETY PIn

PERCUSSION
HELDLE

PLUG

TIWE PELLET WITH
STIRFUF SPRING

TIME MEEDLE
TIME HEEDLE 4§
: PERCUSIION

ATIRAUR SPRING

CREEP SPRIMG

=

PELLET vFr:.:.lL\\. ﬂ WMAGATIND
SCREW PLUG
FLASH HOGLE BASE PLUG
FERCUSSION PELLET
SCALE m.p
MARKING
NUMBER AM[ WMARK OF FUZE AN LETTER W'

A DATE OF MANUFACTURE (MONTH AND YEARY
& LOT HUMBER
@ MoNOCRAM OF FILLING STATIGN QR IMITIALS OF FilM FILLG

._-ﬁn__z..._...ﬂﬂos,m___:.:Ennnmnbnz_unﬂqzkunx;u
¥ DATE OF FILLING [MONTH AND ¥EAR )




FUZE, PERCUSSION
BASE, HOTCHKISS
MARK X

DETOMATOR

T PELLET

— BODY

SCALE ¥

HEEDLE {STEEL}
CREEFP SPRING
MEEDLE HOLDER

T PERCUSSION

FUZL.PERCUSSION, BASE, LARGE
N® 480 MARK I

FUZE,PERCUSSION, BASE. MEDIUM
Ne 501 MARK I

1 MAGAZINE
|E.ﬂ.}_H_ZN PELLET CE,

COVER

—MWEEDLE

HEEDLE CAP

DETONATOR —___ CREEP SPRING

CREEP SPRING

INERTIA
RERRER _——UPPER CENTRIFUGAL
i C.E. DETEMT
bRt : — STEMMED
PLUG —— - DETENT
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