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CHAPTER 1V

THE MANUFACTURE OF H.E. SHELL
15. Matvrinls

Tho steel for 1he shell body is chosen from the range of steels yiven in
specitication 8.T.A /6%, and its composition depends on the mechumcal pro-
perties tequired for the shell in question.  Luch steel is given o code reference
number of the torm 88/AL18 ; the last letler indicating the treatmenl {which
may be one of five Lypes) ta he given (o the billet or bar, and the numbey ¢or-
responding to the miniovum yield in (onsfsq. inch.

Groups A, B, and C, are supplicd in the ™ us rolled ™ condition for forging,
or “ us golled * ar © normalized * for machining, and for selid proof shot for
9 2.inch guns and above, Normalizing is carricd out by heating to 850-950°C
and then cooling in air, and is obligatory for the heavy proot shot. Groups D
and E gre low temperature annéaled, cold drawn bars for machining, group E
heing free-cutting steels.  Lead bearing sieels are restricted lo groups Cund R
burs under 2-inch diumeter, and the maximum amount allowed of phosphorus
is 006 per cenl., chromium 0-30 per cent., nickel 0 -50 per cont, und ¢opper
030 per cenl. ; 025 per cenl. silicon is specified as the maximurn far groups
C and L, and 035 per cent. for the others.  Group A steels have yiclds of 19,
20 and 21, and group [ of 24, 27, 30 and 32 tonsfaq. inch ; stoel with yicld
strength corresponding te those of Group B arg availuble in the other groups.
The remaining propertics of a few typical ones with their chemical compositions
arc given in (he following table ——

B |
Tensile propestics Composition i Examples
Code VlLinmiale
Yield | tensile | Tonga-| o Munga- | Molyh- Sulnh Maturces of
tops/ |stremgth| tion | SEPON | ges denurn | MU shich for
sy, in. | toas o T -u Ta “ u which wsed
54, In,
3.5.A 19 19 35048 15 400500 oo | L, 06 mAx| La-pr
REA U 20 40,50 13 SA40f 50, T8 00 .- 5 max,| 5 '5{-811[.']1.] y
-1k 3.
55R 30 30 4160 12 A0 -40 | 12041 65 1 15/ 30 |06 max,| 17-pr.HE,
BR.B. 27 124 40f55 15 35/ A5 | /1 40 - 6 maea| 3 -7-in,
Mk. & pun,
55,13, 24 24 wise | 1z | -22p32t oOyi-an| .. |36 max) 40 mm,
5.5 27 27 33450 2 22/ -12 | -0 1 A0 o O e 20 mo

It will almost certainly be necessary to harden wnd temper bodies for some
shell in fulure Lo obtain the greater strength required for thin walls and high
H.E. capacily,

Alihough most shell are made from steel, Tn a few cases it is possible to
design shelt for munufacture in cast iron, provided Lhe chamber pressure is nol
very high. An example of this is one type of B.L. 5 -3-inch 100-4b. shell thatl 1s
fired at o maximuam presaure of 17 tons/sq. inch,  Pure, close-praingi cast ot
is used with a maximum phosphorus conlent of 0-75 per cent,, and the shell
affer machining must not show any leakiape with an inlernal hydrauiic pressure

* Fteal spocifications for armament production haye bocn correlated and gystenalised inta
o sits for the Mimistry of Supply, These specifieations are identified by the letiors 5.T.A,
followed by a nwnbey,

+ Epenial design requirenichizs.
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characteristic of he delivery, I the delivery passes proof, the remzinder ol
the amminilion i3 then subjected (o a 100 per cent. inspection.  Auntomadic
" machines gange and weigh the cartridges, and any cartridges which zue oo
Lizht or too heavy, too long or too short, or too big to fit the chanler of the
weapon, are rejected,  Rounds which are correct 1 these respects are then
exiunined visually to see that they are free feom daosge or defects which could
not Tie detected by the autlamatic machines.
Defects in small arm ammunifon,

The {ollowing are seme of the defects or fuilures which may be met with in
proel o insprection of smadl wem ammemtion ;—
Proof defects.

Cap. -Misfires ; Luilure of the cap (o dgnite (he charge ; hang-fires ; picreed
g escupe O pas around the ooy cafe ozt of case,

Case.—Bitrat cnses ; atretelwal metal; separated cases (e, part of the cage
is left in the chamber atter extraction) ; splits at the neck | cuses hard to
cxtract from the chamber atter firing,

Bullet.—-Stripping of the cnvelope and laeal-up on firing ; failure to take
the rifling ;  excessive metallic fonling ; inaccuracy duc to lack of
aymmel ry ; bilbats striking the targst broadside on (B.5.Chs), or slightly
out of true (lippers).

fnspeciion defects,

Cartridges Tong or shart, heavy or light, high or low diamcter: thin or
defective heads ; sealy, scorved, or split cascs ; defective or Teoses huidlets |
defective caps: no caps: incorrect markmg caps 1ol ringed In or
incorrectly varnished ; cocentrie cap cliaonhers.

L]

CHAFTER II--DETAILS

1. Ammunltion for -303-inch Weapons.

(@) Cartridge, 5.A., Ball, -303-inch, Mk V11

The case is ricamed and iz made of solid drawn brass,  Its muake-up {olbows
the principles laid down in para. 5.

The cap, made of copper zine alluy, conlaing abont sic-tenths of a grain of
cap cumposition, pressed inlo the cap, covered with a disc of varnished lead-
tinfoil and (hen wonished over 1he dise. The charge is about 364 grns of
Cardite M_1XT. or C.ID.T, 52, or, in the Mk, Vllz, about 41 grains of niteos
cellulosa powder {N.C.(Z} 3).

There ds & strawboard wad Letween the chavge and the tullet.  The bullet
welghs 174 grains,  The cnvelope may e made of cupro nickel, gilding metal,
ot el steed conled wills cnpea nickel or gilding metal.

Other defnils of the bullet are given in pare. 4 {g). The Lgllel i3 sernred
into the case by pressing the case with a conc-shaped die oo to the parallet
portion of the bullet, and by throe ninely-degres indants into the cannclure,
The: weaght of the comnplete ronnd is abont 386 grains.

(&) Carlridge, 5.4, Mall, 303-énch, Mk VIII:,

The cap and case are as for the Mk, VII Cartndge, )

The charge is abont 38} grains of nitrocellulese powder (neonite).  There is
10 wand,

The hullet, which i streamnlined, has 2 gitding metal envelope, and a core
of lead-antimony, 80/10. 1t has a flat-frontcd cannclure, into which the mouth
of the case is indented with four ninety-degree indents,

This ammuniticn is intended for use with maching guns, and, owing to the
deleterious cffects upon barrel weare prodiced by Giving Mk VIII bullets through

mn
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1o allow Lhe gases from the burning safety fuze to cscape beyond the flangs
and s remove eXcessive pressure, which would alter the rate of buming of
the safety fuze. The stem of the striker i sareonnded by a spring which
rests on the Qange at the striker head, and which is vnder compression, pressing
"Lhe striker downwands.  The other end of the striler stem 15 slotled mnn one
side, and while the spring is compreszed this purt of ihe striker projects from
the top of the grenade,  The end ol the striker lever fits into the slot and
prevents the striker from wing (orced down on to the nm-ire cap. The
siriker Tever is mids of mst-proofed steel. It has two trunniong projecting
from it, which pivof on a fulerum formed on the grenade ody. Lt is curved
to allow it to fit closely to the gresude body, and is retained in pusition by «
retalning pin (commonly referred to as the safety pin), passing oved it and
thteugh two holes in the fulernm bracket,

As there are three holea through the body wall, it is diMeull to ensure com-
plete watertizhtness under normal conditions of atorage in the feld. It is
therefore necessary - to wse o non-hygroacopic filling, and morcover, a filling
which, sven 1f it does get wet, will not attack the metals with which it is In
contact. Baratel satisfies these conditioms, aand il 0% stemned in to the
capacity of the grenade, no fixed weight being specified Watcrproofing
composition is pressed in around the striker where it protrudes [rom e
prepude as o lurther protection against moisture cotening the grenade. There
are four Marks of igniter sct in wse with (his grenade.  The Mark L, which
is obsolescent, comprises u rim five cartyidge, seated in & zine alloy chamber,
A Tengtlt of safety [uze with a burning time of about scven seconds, hag one
ead attached to the rim-fire cartridge, and the other end enmped into a No. 6
detonater (copper-cased) containing fulminale composition.  The safety fuze
is bent into a U-shape o fit the centee-plece.  The Mark L1 igniter zot diffors
from the Mark TT in having an aluminium-cased detonator containing A.5.A.
and CUHE. 1t alao has a seven-scconds delay.

The Mark V igniter set uses the sime detonator as the Mark III, but the
safety fuze, Nou, 17, burns {or fone seconda only.

The Mark VTT igniter set. burna for four seeonds also, but differs fram the

Miurle Voin uaing safety fuze Noo 20 to overcome bibiminons exndation In hot
storage, a defect lable to oceur with the Mok V.

The Marks If and IIT igniter sets are nsed for grenades which are to be
fired from a rifle or projecior, while ihe Mark V igniter st is for hand grenades
only. The distingnishing featores of the vanous Marks of igler seld may he
sinouized as follows — -

Mark II .. TYellow safety fuze ; copper detonator with the closed
end convex.,

Mark L1l .. Yecluw sulety Mese ) alaminium detonator with the
closed end concave.

Mirk'V ., White safetv fuze; alumindumo detonator with ihe
closed cnd concave; rubiber hand one-eighth of an
inch wide arcind the safety fuze at the bend ;o in later
1wsies, o paper band has been used instead.

Mark V11 .. Lxternal appearance agd wlentification as for Mark V.
Orpinally knowsn fs (e Mark V1, but the nomenclatwre
wus clanged as a Mark VI already cxists to un Indian

. elesign.

Weight. of Mllad grenade—approx. 1 lb, 114 oz,

Avtion. ~To prepare the grenade for use, the base plog s unserewe] and The
igniter set inserted.  The base plug is theu replaced and serewed fully home.

Befaro throwing, the retaining in is withdrawn, the striker lever being held
down by the Tand holding the grenade.  On throwing, the lever is relegsed

7
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