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3. THE CARTRIDGE With fixed Q.F. cases, the projectile is secured to the
cartridge case by forcing the metal of the case near its
mouth into one or more circular grooves round the wall
of the projectile in rear of the driving band. These grooves

3.1 THE CARTRIDGE CASE are known as “Cannelures”, and the forcing of the
cartridge case into them is known as “Indenting” In
some instances, the lip of the cartridge case is also rolled
37INCH Q.F. CASE. FIG. 4. intge groove on the projectile made to receive it. This is
wn as ““Coning”.

Cartridge cases for separate loading may differ some-
t the mouth according to the method used for
he case for the retention and protection of the
ropellant. The cartridge may have a cannelure formed
a short distance from the mouth to provide a seating
for the lid. The lid, either of white metal or plastic
material, is held in position either by bending over tangs
formed in the mouth of the case or by coning the front
of the case over the top of the lid. Where white metal lids
are used, the metal acts as a decoppering agent and no foil

is therefore necessary.
It is important that thy

gint between the projectile or
ould be both water-tight and
air-tight. This is ac assembling with wet cement
or luting betweeN@the in wall of the case and the
outside of the profQtile or \@l. Wet cement (e.g., R.D.

bsequent/Wdries afid hardens, giving a com-

asefpare lacquered internally to prevent
veen metal and propellant.

FLANGE.

after storage for some time. A crack near the base may be
the means of putting the gun out of action and the daily
check of ready-use cases is therefore most important and
necessary. Short cracks near the mouth can be accegted as
they cause little harm, but cracks elsewhere j e case
should entail rejection. If a cracked case § d and
fired, the propellant gases surge throu; and
erode the gun so severely that if a goo i
quently loaded and fired it mageggllapse at t
through lack of support. A Y
again, every effort should . made tem all traces of

- i in the fired cases
g (see para. 9.622).

PRIMER HOLE.

The metallic cartridge ca 15 th@ distinguishing
feature of a Q.F. gun, its chief fu
the means of obturation.

Brass is the usual metal employed but steel cases can
also be used.

Cartridge cases follow a common design in the
British service. The brass types are in one piece, solid
drawn from a flat metal disc by a series of drawing and
annealing operations British steel cases are generally
built up, the main components being the base and body.

The head of the Lartrxdge case is enlarged to form
flange to position the case in loading and to provi
means of extraction after firing; it is bored centr
usually threaded to take the primer. The body is tapere
slightly to facilitate loading and extraction whilst the
mouth is reduced in thickness to assist expansion when

sWire used in Q.F. guns to initiate the pro-
ant charge.

They may be either percussion or electric and both
contain three main elements; the cap, gas check and
magazine in the case of percussion primers, and the

the propellant explodes in order to prevent gas escape. bridge, gas seal and magazine for electric primers.

When ballistic considerations require the chamber of The igniferous initiator in the cap of the percussion
a gun firing fixed Q.F. ammunition to be of considerably primer and the gunpowder in the magazines of all primers,
larger diameter than the bore, the case is necked towards if allowed to become affected by damp, will cause misfires

the mouth. and hangfires.



With some primers and propellants an igniter is also
used to reinforce the flash from the primer and ensure
efficient ignition.

Primers can be repaired and used again.

Primers should invariably be removed from the
cartridge case should it ever be necessary to use force to
get the case into the breech of the gun. This particularly
applies to any form of hammering, as not only might the
primer cap be struck by accident but the shock might well
damage it. The primer can be replaced once the case is
fully home.

3.22 Percussion

["PRIMER PERCUSSION No. |

| GUNPOWDER_

| FIRE HOLE

3.221 Description
3.2211 Cap

This consists of a small copper shell contagai
1 grain of cap composition, covered with a tin
assembled with a fillet of waterproofingy
primer, with the open end close

more certainty in action, but ex
primers containing this compositidare rammed home by
a power rammer and subsequently” unloaded there is a
serious risk that they will function prematurely when next
rammed into the gun. In fact, a primer containing D.C.A.
must NOT be power rammed a second time, but should be
removed when the round is unloaded and replaced by a
new primer. (Primers containing D.C.A.(“A” composition)
ate not specifically marked but all primers containing Q.F.
composition subsequent to August 1940, have the letter
“Q” stamped on the base. Some of the packages fg
the ““Q” primers also had the letter “Q” stamped o
ends, but this has since been discontinued.)

The cap composition is initiated by the cap being
driven down on to the striker by the striker of the breech
mechanism.

3.2212 Gas Check

The obturation or prevention of gas escape through or
e primer is of great importance as gas wash may

earward escape of gas through the primer is pre-
by a copper ball or cone which is contained in a
ecess in the anvil and retained by a plug. This
ecess 15 connected by fire holes in the anvil to the cap

d by fire holes in the plug to the magazine. This
arrangement permits the flash from the cap to pass to the
magazine, but the ball or cone is forced back on to a seating
by the explosion of the primer magazine and thus seals
the fire holes in the anvil.

3.2213 Magazine

The magazine may
primer or it may be
the primer. Its 1

formed in the body of the
rate component screwed on to
vary within wide limits. It
G.12.

d 4 Prevents escape of the powder, the liner being
also varnished with shellac varnish as a protection against
damp. Some of these magazines have a fire hole at the
forward end and to prevent accidental perforation of the
liner by the propellant, this hole is covered by ggwhite
metal “dome”, the white metal of which a
decoppering agent.

Cts as a

3.222 Action

The striker of the firigg
the cap (or cap holder)
the anvil. The flamg

o ‘ o
ii its seating preventing internal gas

hrough the closing disc or fire holes

and plug, past
in the magazi
or coge back

e breech block, where it is supported and
es tovprevent gas escape.



3.23 Electric

PRIMER ELECTRIC Nec. 17

MAGAZINE FIRE HOLE

DOME

GUNCOTTON DUST
COVER

FIG. 6

. BRIDGE BODY EBONITE CUP

VWWAW AL N

=)
&

UT 415 GRAINS

GUNPOWADER PELLET

/

BRIDGE PLUG
CONTACT PIECE

INSULATED

N

The bridge consists of a short length of iridio plati-
num wire, both ends of which are secured to the bridge
plug, one to a copper wire running down the insulate
centre of the body to a contact piece and the other to
earthed pole piece.

Guncotton dust surrounds the bridge, a
forated powder pellet is held to the p
cover.

a per-
by a \@rewed

3.2312 Gas Seal

Obturation through the pr
copper bridge plug which is shape ar to wedge in
the correspondingly shaped opening ¥ the body. It is also
provided with a gas check lip at the front to act as an
obturator.

3.2313 Magazine

The separate magazine contains gunpowder (G.12)
and is provided with a number of fire holes or vents. The

gazine losed with a white metal
event intNggion of %tick propellant. There is
pnt escap¥gpf the powder.

\ g

g pin of the breech mechanism makes con-
act with the contact piece, and when a firing current is
passed through the insulated copper wire the bridge fuses,
ignites the guncotton yarn, the pellet and gunpowder in
the magazine. The explosion of the primer m i

front vent of the
dome

Action

outwards at the front gas check lip to preye
escape. The flame from the magazine
pellant charge.

3.3 THE IGNITER

This congjg
powder. It is p
certaingartridges
charge.

assists the ignition of the propellant
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3.4 THE PROPELLANT CHARGE

PROPELLANT CHARGE. FIG. 7,

DECOPPERING AGENT. CHA“RGE.

PRIMER,

4.12 Base
ds or The bases of practice projectiles and shrapnel shell
as grains. are usually plain.

ied in bundles with With H.E. shell a rolled steel plate is used as a
raid, and arranged protection against propellant gases reacting on the H.E.

See Appendix E.

ere is consideiable free space in the
round, the propellant may be confined
copper although various

shellacked into position and supported by a distance piece el as well as sintered iron are also

(e.g., a cardboard tube) between the cap and the base of
the projectile. Ing &nd serves the purpose of sealing the

es behind the projectile, imparting a spin

3.5 THE DECOPPERING CHARGE hat comues throughout the flight of the shell and of
Tinfoil or leadfoil is incorporated in the centring the projectile in the bore of the gun.
necessary, to counteract coppering of the bo i The rotation or spinning of the shell enables an

elongated projectile to be used.
The centring is seldom well done except i
of projectiles with forward as well as rear
More than one driving band is o r high
white i velocity guns and the functions of sea

decoppering charges, containing an €
may be used for cleaning a bad

Where white metal
loading Q.F. cartridge cases, t

acts as a decoppering agent and@no foil is necessary. centring are variously shared by the ban to
Similarly the white metal domes of some primers assist the design.

the decoppering action although additional tin or lead foil 4.14 Head

is still required in these cases. The head i

of the projeq
shoulder to

4. THE PROJECTILE

4.1 GENERAL
4.11 Body

The bodies of all projectile are manufactu
steel or iron, the type of which depends upon the use

1945, if the CRH exceeded two, it was indi-
ted by the addition of a letter to the mark of the
jectile according to the following code:

which the projectile is put. CRH Code letter
The external contour of the projectile is mainly From 2 to 4 X A
cylindrical, but may be tapered (streamlined) at the rear » 206 B
and is provided with an ogival or radiused head to reduce » 6108 C
air resistance in flight. The cylindrical portion is provided s S0 IO : . D
with a circumferential groove or grooves to accommodate The radius referred to above includes the fuze and/or

the driving band or bands. ballistic cap when fitted.



4.2 THE SHELL
4.21 High Explosive

I5

H.E SHELL.

WASHER GLAZEDBOARD DISCS.

BEESWAX.

FIG. 8.

T.N.T.

DRIVING BAND.

C.E. PELLET EXPLODER.

FELT DISC.

BOX TH DI3

SMOK

BASE PLATE.

The high explosive shell is forged to form a\Qvity for
the explosive, the mouth being screwe

The interior is varnished, thagexpl
pressed into position, a centy
a smoke box or explode 1
filling is topped with a waterpro

The smoke box contains red Y@osphorus and gives
off a white puff of smoke to indicat€® the point of burst.
Many shell are not fitted with a smoke box as the distinc-
tive black smoke produced as the result of the detonation
of the T.N.T. or R.D.X. filling is sufficient. A distinctive
red burst can be obtained by the introduction of a red dye
in the H.E. filling, such shell, however because of the
reduction in the H.E. content are only semi-lethal.

Shell fuzed with percussion or proximity fuzes for
use in the A.A. role are also fitted with a self-destroyin

element designed to burst the shell after a given time of
flight. This is essential in order to avoid functioning on

missed. The self-destruction element is in
a secondary fuze and may be electri

after a fixed time of flight.
When the fuze or gaij
up the detonating g

the gxploder picks
Elpell®t or magazine,
filling. When the
e shell is generally

ods of Filling are shown in



4.22 Shrapnel
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SHRAPNEL SHELL.
SOCKET.
FUZE.
A
SHERY

FIG. 9.
CENTRAL TUBE, BURSTING CHARGE.
@) s el # ”, / —
7, P & g o ek .
= L/ % » L/ s
” D D D # .
’ ’ P DEN s .
< 7 - » D
" @/ ol » s, ’ P A
VENED sl # ¢ ¥, o 4 v
BULLETS. ST DisC. /
DRIVING BAND.

Shrapnel shell have a separate head attached by
short screw thread or by set screws and twisting pins an
an internal fillet of solder. A recess in the ba

with a tin cup charged with gunpowder, g

the shell is filled with lead aMoy
The fuze hole bush is threaded

The explosion of the fuze sends a flame down the

e gunpowder charge which explodes. The
eel disc 1s forced forward, carrying the bullets, resin,
central tube, head of shell, with fuze hole bush and fuze,
clear of the shell body. The components are thus separated
and follow generally the path of the trajectory. The bygllets,

fails to burst in the air there is little ris
bursting on graze.
Shrapnel is not at presg
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4.23 Practice Projectiles

PRACTICE PROJECTILE,/T., Q.F, 40 mm. FIG. 10.

FUZE. PAPER DISC. PAPER TUBE. FELT WASHER.

\

visible flash.

‘FThe term to designate these practice
rojectiles for the larger calibres normally shell is misleading 1 st dangerous, as the shell
consist of an¥mpty “ H.E.” shell, filled H.E.S. except for may, W g er either in the fuze, shell or
a cavity beneath the fuze which is filled by a powder tr
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4.3 SHOT

SHOT, A.P. QF, 37 INCH GUN MARK 3T FIG. 11

METHOD OF FILLING TRACER CAVITY TYPE L.54.

. / A

Sl

g T DAE

BRASS CUP. STEEL DIAMOND WASHER,

4.31 General
The term “shot” applies to
explosive as the main filling or bu

4.32 Piercing
4.321 General

These are provided for use in the secondary anti-tank
or anti-ship role.

Penetration of armour by shot causes damage in 4.324
proportion to the remaining forward and rotational i
velocity of the shot and the confinement of space beyond
the armour of the target. Additional damage is also
inflicted by the projection of the “plug” of armour ah
of the shot, occasional break-up of the shot durin, -
tration, flaking of the armour and by concussion.

Most shot are fitted with tracers.

increased toughness to the body and req@ce the
incidence of break up.

4.323 S.A.P. (Semi Armoug

S.A.P. shot are not §
suitable for use agajast t
targets.

are only
portions of

Piercing, Capped)
.P. shot fitted with a penetrative cap
whose function is to assist the point

cap increases the maximum penetrative
e of the shot considerably.

45325 A.P.C.B.C. (Armour Piercing, Capped, Ballistic

4.322 A.P. (Armour Piercing) Cap)

A.P. shot are of forged steel and pointed, the radius A.P.C.B.C. shot are A.P.C. shot fitted with a bal-
of the head being usually less than two calibres as a more listic cap. This latter is a light hollow pointed cap fitted
pointed head tends to break upon impact. The head is over the penetrative cap. It increases the radius of the
hardened to penetrate the target but the hardness de- head and allows a better shaped penetrative cap to be used

creases progressively towards the base in order to allow without any loss of ballistics.



4.33 Practice
This is similar to S.A.P. shot but of a lower grade

steel.

4.34 Proof

This consists of a solid cylinder of steel, fitted with
the standard driving band. It is used for proof of guns and
mountings and is designed to withstand the high chamber
pressures used at gun proof.

4.35 Paper
This usually consists of two or more portions. They
are made of paper cylinders, dosed at the

Paper shot are used at pro
late firing stresses.

5 iIE » TIRACERS AND

IGNITERS

5.1 GENE
5.11 General

Fuzes, gaines, tracers and igniters are conveniently
considered together as the components of the projectile
that between them ensure the initiation of the bursty
charge at the desired time and place, and, in the case
ory.

tracers, provide a visible indication of the traj

5.12 Explosive Devices
5.121 General

Explosives forming the
components of the proje
either a detonator shell, magazine

The explosive may be loose, pN@sed 2 sifu, or in the
form of pellets. In this latter form a’separate container is
not always necessary.

5.122 Pellets
These are formed of pre-pressed explosive, both
C.E. and powder pellets being used.

19

Powder pellets are sometimes perforated, in which
case they serve to reinforce flash, or they may be solid
and in this form constitute a delay.

DETONATOR

DETONATING COMPOSITION,
BRASS WASHER. ~

FIG. 12

BRASS DISC.

BRASS DISC. !
BRASS WASHER. DETONATING COMPOSITION.

LEAD
AZIDE

5.123 Detonators and Caps

These are either igniferous or disruptive according to
whether they are required to ignite powder or detonate
C.E. respectively.
Small igniferous ators are also termed “Caps”.

onsist of small copper cups

kng over the lip of the cup.
x&»sivc.

This can be formed either in the body of the fuze,
gaine, primer, etc., or can be a separate container secured
to the body.

It may be either igniferous or detonating
to whether it is filled with powder to prod
with C.E. to detonate an H.E. charge regge

5.125 Channels

These connecting lin pntain lo8qge powder,
compressed powder, pelle of powd§@or ., or may be
empty and merely, ‘ f flaSh direction.

used to ensure
train.

MAGAZINE.

POWDER PELLETS.

MAGAZINE RING.

[ 295

POWDER. ——g—; T
. | P

BASE PLUG.

FIG. 13,

SHUTTER.

MAGAZINE.

STEMMED C.E.

C.E. PELLET.
BOTTOM CAP,




20

5.13 Mechanical Devices
5.131 General

The ultimate object of the mechanical devices is to
ensure that the detonator is struck at the desired instant.

Premature action is prevented by various forms of
holding and locking devices, and as a further safety
measure, masking devices can be incorporated to block the
detonating train to an H.E. bursting charge.

A component is said to be “armed” when it is in
such a condition that there is nothing to prevent initiatio
of the bursting charge, either on a disturbance of the
existing state of motion or rest (e.g., impact of a pe
fuze or movement of a blind) or on thg
(normally or prematurely) of a time or prdii

Although freedom from premzgsiige

muzzle, the projectile ed on approaching

the target.
The variou ices 1 evescribed according
to their gginci olding, masking and

rces used to operate them.

All components of fuzes, gaines, tracers, etc., are
either fixed relatively to the projectile or are free to move
within certain limits. The movement of the free compg

arising from acceleration, deceleration and spi
it is also affected by ““side-slap™ to an gxtent
mainly upon the state of wear of the g}

Some or all of these forg

The acceleration of the proje

and fixed compo-
nents tends to leave the free components behind. If the

113

acceleration is moderate, the loose parts ““creep back”,
and if violent, ‘““set back™. Conversely, deceleration
causes ‘““creep forward” and ‘““set forward”.

Violent acceleration occurs at the instant of firing the
gun, and comparatively moderate acceleration with the
subsequent forcing of the projectile up the bore of the gun.

Moderate deceleration continues from the moment
the projectile leaves the muzzle until it becomes violen
impact. Violent and momentary deceleration alsg s
with a worn Q.F. gun with appreciable free run-dp w
the driving band first takes up the rifling.

5.1323 Spin
Centrifugal force, resulting from the rotation of the
shell, acts in a plane at right angles to the line of flight to

force the free components outwards from the centre of the
shell.

the centre.

mounted in front of the striker and us
the striker on to the detonator.

Centrifugal force is not normally intended to be
effective until the shell has left the bore of the gun as the
free components are expected to be held in their original
positions by frictional forces proportional to the set back
forces in the gun.

5.1324 Side-Slap
orces acting in a plane roughly at right angles to the
s of the bore dre also set up owing to inadequate
ing of the projectile. This causes the shoulder of the
ile to hit against the bore of the gun. These forces,
, are only appreciable with a well worn gun, and
this case, the excessive hammering is known as “‘side-
slap”.

5.133 Firing Devices
5.1331 Striker, Firing Pin or Needle and Anvil
A striker, firing pin or needle is a rod of metal with

a pointed end to impinge on the detonator. The American
term “firing pin” is syno
distinction between a
only, the needle bei

ous with “striker” and the
er and needle is that of size
ler.

ith a nipple projecting from

An anvil is a

y impact with a striker or
ay be forced on to the detonator
he gpetonator (in a weighted holder or
a striker (Fig. 14) or anvil (Fig. 32).

d detonator are kept apart by a holding
Additional and interlocking holding devices can

Igaaation of a d

also be incorporated.

5.1332 Hammer
See Fig. 15.
This is usually a rod with an enlar

The hammer is often ugg

redgeed by having
e head above the

333 Striker Spring

See Fig. 21.

The striker spring consists of a spiral spring sur-
rounding the striker and used to drive the striker down
on to the detonator when released by a trigger. This spring
is kept in compression until released and must not be
confused with the striker spring used as a holding device

(see para. 5.1342).



FUZE No. 199 (ACTION ON SHOCK OF DISCHARGE) FIG. 14,
MECHANISM HOLE PLUG.

DETONATOR HOLDER.

\ DETONATOR .

FLASH

AR/

v

HEARAA

i

iR STy

N

<A SPRIN
= . _
i EEDLE

ON FIRING.

segments, etc., are retained under
e striker WY an arming sleeve. Movement of
ve Bhe to, say, creep forward, uncovers the
ch are then free to fly out under centrifugal

5.134 Holding Devices
5.1341 Shear Wire
This simple device consists of a short length of w
inserted in radial holes in register in two@concentri 5.1344 Stirrup Spring
sleeves. If sufficient force is available the wNQ will be This consists of a thin metal cylinder with Iugs

sheared and the sleeves freed. turned over at each end and in opposite directiogs. The
lugs can be used to lock two concentric sleey gether
5.1342 Striker Spring and and rest at opposite ends of each sleeve. O sleeves

The striker spring
rounding the striker to keep the
detonator until overcome by a supSgor force (e.g., impact
with the target). sleeve to be freed under ag

is fixed and the other kept against a lu,
lugs are designed to be straightened o

The same function is performed by a corrugated 5.1345 Ferrule
spring disc in the centre of which is fixed a needle. Tlics io it

[ARMING SLEEVE, CENTRIFUGAL BALLS AND FERRULE. FIG. 15
_HAMMER
HEAD
FERRULE

STIRRUP
s SPRING

ARMING
SPRING

orm of latch, consisting of a small metal
lock working in a hole usually in the fuze
ody and covering a spiral spring under compression. The
ring is used to keep the detent in a hole in a moving
component and thus lock it. The detent spring may be
designed to be overcome by any of the forces described
(para. 5.132) to withdraw the detent and thus unlock the
Shetie moving part. : .

NORMAL ; DURING FLIGHT ‘ A secgnq hole can be_arranggq in the moving part so
as to lock it in an alternative position.
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5.135 Masking Devices or Shutters

SHUTTER FIG. 16

IGHT,

CKIaG

FEnt Py of sliding or rotating blocks The shutter opens centrifugal force. During the

of h the shut or safe position block the passage of the sigll'up tN\@\bore of the gun, centrifugal

ing t§the magazine to provide safety from force has also to rcomeNiction between the shutter

premature g. In some cases the shutter consists of a and fuze body due ¥@set-ba f the former, and, under

number of shiding leaves. ide ons, thiNgpay be sufficient to prevent the
In the open or armed position, the detonator is sh un&'l ti¥e shell leaves the muzzle.

connected to the magazine by channels in the shutter. In
some cases, the striker and detonator are above the shu
and the shutter channels filled with C.E. In other cas
the striker only is above the shutter, the detoggtor bein
housed in the shutter and therefore only under striker
in the armed position.

Shutters are kept in the clg
either operating directly or t

- es of typical assemblies of strikers, detonators
and associated holding devices with current nomen-
clatures are given on the next page. They are classified
according to the force used to operate the striker and
examples are given of components embodying jcular

assemblies.
O 5

R
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Force Striker Detonator Holding Device Component
Set back on firing | Fixed Needle fixed to Needle Moving Detonator in | Spring between Needle Pellet | Fuzes
the gun Pellet Detonator Holder and detonator holder 199
‘ 223
Fixed Needle Moving Detonator in | Stirrup Spring Fuze
Pellet 80/44
Fixed Needle Plug Movi ator at- | Stirrup Spring
Fixed Anwvil ap | Stirrup Spring T&I
12
Action of striker | Moving Striker. (Coll ixc%)(’t nator Cam of striker rests on pillar Fuzes
Spring of striker t¢ ta] and centrifugal safety catch. 206
spring. ¢ Sh Rotation of striker cam off 207
on Pil en pillar prevented by Striker 208
Lever being locked by Hand 234
Centre
Collar near = Fixed Detonator Collar of striker rests on one Fuze
Top of toe of centrifyigal safety plate, 214
ins Striker Spring the othe being held by
ttom rests on Safety ifugal Firing Arm.
Jring arm to free
revented by
h both Timing
ck Pin
Mowing Striker. (Top of striker | Fixed Deton er engaged by one Fuze
slotted to admit toe of Striker tnc‘f striker bolt. Striker 209

Bolt) Bolt Spring rotates bolt to
free striker as soon as a
second toe of bolt can slip
into slot in Bottom Crown on
rotation of latter

Explosion of fuze | Moving Needle T P ator fixed to | Needle held in corrugated
magazine flanged f¢ entrifugal shutter spring disc

Direct Impact with | Movy Fixed Detonator Striker secured by shearipg
target | bored foX@Rhearin, wire and locked by cen
for CentrifuS@ Half-Collars)

Striker moving in Guide Bush. | Detonator fixed in cen-| Striker
Striker Springbetweenstriker trifugal shutter S
head and top of guide bush.
Arming Sleeve and Arming
Spring between bottom of
guide bush and fuze body

Direct Impact with | Moving Hammer and Needle | Fixed Dé oy

#
s

&

o |
=]

(o

=]

o

o

o,
o

o]

B

=]

o

T

S

o)

w

uz
target via Hammer (upper end of needle flanged alls kept in holes in Striker 223
to accommodate centrifugal Guide by Arming Sleeve and 250
balls) Stirrup Spring retaining the 251
arming sleeve 255

Set Forward on im- | Fixed Needle MoW@e Inertia Pellet | Detent operated by setback and Fuzes
pact with target B conYaining Deto- holding Centrifugal Bolt in 501
nator inertia pellet, latter also held 502

by Creep Spring




5.2 FUZES
5.21 General

The fuze, in conjunction with the explodering system,
ensures the correct functioning of the bursting charge, either
after a set time (Time), on nearing the target (Proximity)
or on impact with the target (Percussion).

Although particular types of fuzes are considered
separately, one or more types may be combined into a
single fuze (e.g., Time and Percussion).

Fuzes are normally placed either in the nose or bas
of the shell.

With nose fuzes, the fuze body is shaped
to conform to the shell contour and with
body is cylindrical for entry into the shell gt

For tim®fuzes, the fuze body also contains the time
element, and for proximity fuzes, the proximity element.

5.22 Time Fuzes
5.221 General
Time fuzes are set for time before loadin

by means of a fuze key or fuze setting
tions are provided to enable the

or mechanical type.

The bottom portion of the A o
a platform upon which the movinqQeart rotates for setting
the time of functioning. With Britis¥ fuzes, the fixed part
1s either graduated in arbitrary fuze lengths for reading
against an indicator on the moving part, or else the moving
portion is made to operate a fuze length indicator on the
fixed part. In addition, both fixed and moving parts
generally have slots for the engagement by the pawls of
fuze keys or the older fuze setting machines. Such slots
are not required by the latest fuze setting machines which
grip the fuze by means of knife rings.

The moving portion must be tight enough to pr
movement in handling, transport, loading and fiyg
yet sufficiently loose to permit setting by the fuze key
fuze setting machine. The maintenance of the corre
stiffness or tension is important.

5.222 Combustion

These fuzes embody a train of compressed powder
which burns through until the time as set has expired.
The flash then fires a magazine.
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COMBUSTION TIME FUZE RINGS. FIG. I7.

CLOTH WASHER.

BOTTOM RING. FUZE POWDER.

FUZE POWDER,

e fuze body, and the
ree’’ to rotate on the stem. The under
ks is grooved for almost the entire

e powder groove to pick up the flash from the detonator,
- channel containing a perforated powder pellet to
acilitate this function. A second channel to the outside
of the ring forms a gas escape, being fitted with a small
closing disc to provide a watertight cover, and a per-
forated powder pellet to blow the disc clear when ignited.

The lower ring differs only in having a vertical
channel (instead of a radial channel) to pick up the flame
from the powder grooves in the upper ring.
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i r 1 The interior of the fuze body is usually bored out
FUZE No. 199. » FIG. 12 from both top and bottom to leave a diaphragm, the upper
% boring accommodating the “clock” and the bottom
forming a magazine and containing the detonator.

The Thiel and Junghans clocks are secured to the
diaphragm by screws inserted from underneath and
enclgsed by a dome which is in turn retained by a screwed
r or sleeve which engages the interior threads of the
. The dome is covered by a ballistic cap, or both
and cap may be combined. The bottom of the dome
SPRING. | is flaNled, and between this flange and the bottom of the

sleeve W a wire tensioning ring. The tension is varied by

justment of the sleeve and the fuze set by rotation of the
¢ dome.

The Tavaro clock is enclosed in a cylinder secured to
the inside of the body. The top of the cylinder has four
RING saw cuts to enable the cylinder to grip the top of the clock
frame, and this device, combined with the pressure of the
moving cap on the securing washer above the cylinder and
clock frame, provides the tegsion. The top of the clock is
covered by a fixed cap sggffed to the body, and above this
is the moving cap fi i

——BASE PLUG. | The clock o
and will be consid\ged in
R Framg ive, Gear\@rain,

covER:

PLUG.~

DETONATOR.

»’
~——— NEEDLE.
— WOOD RING. |

y similar to an alarm clock,
il under the headings of

The central stem or body contains the detonator, 5.
needle and magazine.
Cloth washers are placed below the two rings

ensure a tight joint. ;
Both rings are secured by a cap which is sced on to Th; plates form platforms. upon which are moun.ted the
ings to various components and in which holes are drilled as

the stem of the fuze and bears down op to thi 3 :
secure the necessary tension. bearings for the shafts or arbors of the various wheels.
The plates are identified either by being ered
y “outwards” from the drive, or from the or by
5.223 Mechanical being described as “bottom”, ““train”, ¢ top”’,

5.2231 General etc.
These fuzes depend for their ion on a clockwork

ccured by bolts, dowels and distance pieces.

mechanism consisting of a train of wheels, driven either 5.2233 Drive
by a spring or by centrifugal weights, and controlled by an 5.22331 General ®
2
S AR The drive eNQe P, centrifugal or a

At the end of the time as set, the mechanism releases
a lever which allows a striker to be driven on to a detonator
to fire a magazine.

The following are typical mechanisms:

combination o

onsisting of a coiled steel spring is

Type Drive rrel” or flat round box, and mounted on
Thiel Spring wound up during manu- The outer end of the spring is secured to the barrel
(German) facture 208, 211 ar® the inner end to the centre or barrel arbor.
- 3 - With the Thiel clock, the spring is wound up during
Junghans Spring assisted centrifugal | 214 manufacture by rotation of the barrel by a winding key
(German) = weights engaging teeth on the periphery-of the barrel.
e Sori iall d o With the Tavaro mechanism the spring is further
4 o AP i nretis i I R wound by rotation of the barrel arbor when setting the
(Swiss) fuze setting foise:




FUZE 208.

LOCKIWG WEIGHT—
SCREWED COLLAR——
SHEARING PIN. -——
LOCKING PIN.

TRIGGER— _
HAND—
LEVER

STRIKER—
SHUTTER SPRINGS
SHUTTER b
BODY
SECURING RING-
MAGAZINE—
C.E. PELLET.-
BOTTOM CAP

NTRIFUGAL SAFETY

ATCH

DETONATOR
DETONATER

SHUTTER.

STEMMED C.E.

C.E. PELLET E——

SHUTTER
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TRIGGER
HAND

'LEVER

3rd PINION
3rd WHEEL

STRI

FUZE NO. 209

PALLET ARM
AXLE
WEIGHT
HAIR SPRING
FERRULE
RACKET

WHEEL

TOP CROWN

PIN FOR STRIKER _
BOLT SPRING

SPRING FOR
STRIKER BOIT

FUZES NO. 207 & 208 CLOCKWORK MECHANISMS OF TIME FUZES

MUZZLE SAFETY DEVICE
BRIDGE (208 FUZE ONLY)

STRIKER SPRING

FIRST INTERMEDIATE

FIG. 20.

+ FUZE NO. 214
FUZE AT SAFE

HAND RACE

DOME. KEYED TO, CENTRE ARBOR

HAND

& SAFETY PLATE
s?BNG No. 5 PINION :

BARREL

AIN SPRING STRIKER

[ AND SPRING
SAFETY LEVER GEAR SEGMENTS =
CLICK AXIS PIN_ g 2 SET BACK PIN \
S —
5 AND SPRING DETONATOR

....... f CLICK SPRING

CENTRE WHEEL
ARBOR WHEEL

4th PINION
4th WHEEL

PALLET HOLDER

VERY SHORT FUZE DETONATING

CENTRIFUGAL SAFETY CATCH

ESCAPEM EEL g 522333 Centrifugal
With the Junghans clock, a pair of tooth: adrants
or gear segments with integral weights nd of
PEMETS WHEEL No. | the teeth, are mounted eccentrically on i and
in mesh with a central pinion. The gea re

assembled with the weighted p towards centre of

0 mount§ on each

stafing the clock.

Phts are forced out-

e S Wamgfstcd by th.e.sprmgs,
s and thus the central pinion.

gear wheels to give the required step up

BARREL A drive to the escapement forms the gear

WHEEL wheels) and the smaller ones pinions.

JJ . Pairs of wheels and pinions are generally mounted
together on the same arbor.

J BOTTOM CROWN The larger wheels are termed gear wheels (or just

TN CR PINION FOR BOTTOM The ends of the arbpr, usually red'uced.in diameter
8 ekl CROWN WHEEL and coned, are termed pivots. Holes drilled in the plates

CENTRIFUGAL BOLT e i form bearings for these pivots. 5
As with the plates, the wheels and pinions are

identified either by being numbered or named according

<«<—— STRIKER . .
to their function.
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TIME FUZE MECHANISM. FIG. 21.

WING WCTION OF PALLET AND HAIR SPRING.

5.2235 Esca ent

This is the controlling mechanism by means of
which the power of the drive is allowed to drip away—or
escape—in a steady stream.

It comprises the escape wheel, pallet and hairspri

1 byghe disengagement of the second pad.
esulting Meries of impulses is transmitted to the

ined at a rate determined by the weight and length (or

5.22351 Escape Wheel moment) of the balance arm and the bending or torsional

A wheel with specially shaped teetgafor eng¥qement properties of the hairspring.
with the pallet pads (see below) and the t

gear train.

5.2236 Timing
As with an ordinary clock, the fuze me

5.22352 Pallet or Balance Arm

This consists of a straight sted@bar with widened or
weighted ends, termed the “Pallet A¥n”, at the centre of
which and at an angle to it, are two short arms with the
ends turned up or down. These short arms are termed
“Pallet Pads” (or sometimes just “pallets”) and engage
the teeth of the ’scape wheel one at a time.

The pallet is mounted on a Pallet Arbor.

The pallet performs the same function as the balance
wheel of a watch.

of running is affe

This ““spin effe @
o

orrectly adjusted, the time taken for
rom the instant of firing the gun

5.22353 Hairspring

A thin spring, either held loosely between
supports or coiled with one end only fixed. The centre
a straight spring or the free end of a coiled spring is
connected to the pallet arbor.

y the positioning of a “ plate”. This plate incorporates
lot” into which an “arm” is designed to slip at the
end of the time as set. Either the plate is rotated by the
clock against a fixed arm, or vice versa.

This rotation is started by the firing of the gun and

5.22354 Action the slipping of the arm into the slot actuates the firing
Vibration of the hairspring and pallet disengages one mechanism.
of the pads from the ’scape wheel. In doing so, the pad The sequence of this action and the operation of the

receives an impulse or kick from the escape tooth as it safety and other devices is shown in the following table:
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Instant Operation Detail

Before firing . ‘ . |. Setting The time of running is set on the fuze by rotating the dome or cap to
position an internal circular ‘“plate” relative to the centre arbor

Firing of gun . . Locking of fuze setting | Set-back or centrifugal action fixes the ““plate” in the position set
Unlocking of clock Set-back or centrifugal action

Shell travelling up bore | Clock jambed s and bearings due to set-back probably prevents clock

Friction on
of gun i

Shell leaves muzzle of = Shutter armed

gun —
Striker armed 3 ifuga¥@llevice withdrawn from striker

Clock freed ackﬁeascs and the escapement starts. Centre arbor rotates either
b ““ pYate”’ against the “arm” or vice versa

e ‘“arm” prevented from slipping into the “slot” when the plate
position corresponds to zero setting by a muzzle safety device

Shell still near muzzle of | Muzz
gun

Expiration of time as de- The “arm” slips into the “slot” in the “plate” to trigger the striker

termined by se

FIG. 22
CAP.
SCREWED COLLAR>
No. 214 IL. .
(ENGRAVED &
LQ G
rd
T ' e PLATES. <
2223 24 25 26 21 8 BODY. ‘: ?
3 DETONATOR.
STEMMED C.E. N e
SHUTTER- . =
\‘
I
SHUTTER SPRING. ‘ v\ii
MAGAZINE SEGRING RS
R e
oy
MAGAZINE: t : H.E. PELLET.
BOTTOM CAP -




5.2237 Detailed Nomenclature and Functioning

The “plate”, “slot” and “arm” referred to in the
previous paragraph take various forms with different
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clocks. The nomenclature and functioning of these key
components in the three typical mechanisms is shown in
the following table:

Mechanism Thiel Junghans Tavaro
Fuze 206, 207, 208, 211 214 209
“Plate” Hand Race. A race-way formed as = Timing Disc, ctionally held to | Bottom Crown. Geared to Centre
an integral part of the dome r. Above this and Arbor and to moving Cap
dome is a Hammer
(ng Pin, the latter
ned lug on the
“8lot” . Silhouette of hand cut slot cut in from the | Bevelled slot cut in rim of bottom
surface of hand rac ri ry of timing disc crown
“Arm” Hand. Slotted # ger of Firing Arm Lever. Kept | “Follower” toe of Striker Bolt.

Kept bearing on the inside of the
rim of the bottom crown by the
striker bolt spring

bearing on the periphery of the
timing disc by centrifugal force
acting on a weight on the other
end of the lever

dge. Covers the
settings to prevent
slot

nterr

ifugal Bolt. Has a raised and
bevelled step which occupies slot
bottom crown at short settings
prevents entry of toe of
er bolt

Safety Disc. Secured to the centre
arbor with a projecting leaf tg
mask the slot at short settings

5.2238 Detailed Sequence of Action

The complete sequence of action of the three typical fuze mg

Operation Thiel Clock

Tavaro Clock

Hand race of dome rotated against
friction between dome and b
as maintained by pressure
sleeve on tensioning riae. Han
held by lug of trigger'

Setting .

Cap rotated against friction on
securing washer between fixed
cap and top of clock frame and
between top of cylinder and
clock frame. Rotation

winds up mainsprin
bottom crown. A
has turned thre
of setting, the
centrifugal bolt
the ¢

ensioning ring. Centre arbor
eld by locking of pallet arm by
safety lever and timing disc held
by setting pin

the

Fuzes 206 and 207. Splined Locking
Ring inside the dome sets back
to shear the wire rivets in the
side and be impaled on Locking
Pins in the body to lock the dome
and thus the hand race

Fuzes 208 and 211. A Locking
Weight inside the dome and
above the hand race sets back to
shear the Shear Wires and drive
Locking Pins into recesses in the
body and thus lock the dome to
the body

Locking of
Setting

king Levers engaged
¢ inside fixed cap to
lock noving cap and thus the
bottom crown

No positive locking device.
liance is placed on fricts
tween timing disc and
arbor after freeing of timing
from setting pin

Unlocking the
clock

The Trigger sets back and releases
the hand. Trigger kept back by
Trigger Locking Bolt

The timing disc is released from | No positive unlocking action at this
setting pin by the hammer set- stage
ting back and flattening the
upturned lug of the timing disc.
The timing disc is now free to
rotate with the centre arbor
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Tavaro Clock

| The leaves of the shutter open by

centrifugal force to open the
passage between striker and
detonator. Should the striker be
prematurely released, the striker
will lock the shutter leaves per-
manently in the closed position

Operation Thiel Clock Junghans Clock
Opening of Shutter swings open by centrifugal | Shutter swings open by centrifugal
Shutter | force and thus connects deto- force and thus connects deto-
nator and magazine. (Similar nator and magazine
action also occurs with the gaine
shutter used with Fuzes 206 and
207)
Arming of Centrifugal Safety Catch swings ops back and no |
Striker out to withdraw toe of catch s rotation of firing
from cam of striker
Freeing of Escapement started by vibration of s clear of the
Clock shell and the centre arbor rot: arm and in

the hand

wesva flick to the pallet
m start the escapement.
he centre arbor turns the tim-
ng disc

The Stop Levers fly outwards and

release the pallet arm and thus
allow the centre arbor to rotate
the bottom crown back towards
the zero position

flight

e. (Fuzes
t settings

Arm of firing lever prevented from |

entering slot of timing disc by
projecting leaf of safety disc at
settings below 1.32 (1.67 secs.)

“Follower” toe of striker 'bolt pre-

vented from entering slot in
bottom crown by step of centri-
fygal bolt occupying slot at set-
gs below 1.25 (1.25 secs.)

r rotating clear of the muzzle
fety bridge the hand bears on
e under surface of the hand

Finger of firing arm bears ongh
periphery of the timing dis¥gs
it rotates

lower” toe of striker bolt
s on inner surface of bottom

cr as it turns. Centrifugal

bol

race ept clear of the slot by
centrifugal force
Release of Hand spring forces hand up Striker bolt spring makes the

through slot of hand race to re-
lease the lever and allow the
striker spring to rotate the
striker cam off the pillar agd
force the striker down on to
detonator

striker

5.23 Proximity or Variable Time

5.231 General

Proximity or ‘Variable Time” fuzes are operated by
the reflection of wireless waves from the target. These
waves are transmitted from the fuze and the reflected
waves from the target interfere with the direct waves to
give a beat which is utilized to trigger the firing mechanism
of the fuze.

The distance from a standard size and nature of
target at which these fuzes will operate is predetermi
The size and nature of the actual target being
affect its powers of reflection and impose small variatio
on this predetermined distance.

Safety devices are included as for other types of
fuzes. These may be either electrical or mechanical.

A self-destruction device is included in fuzes for use
in the A.A. role to prevent functioning of the fuze on
nearing the ground should it not have been operated by
the target.

“follower” toe of the striker bolt
slip into slot in bottom crown to
withdraw the other toe from slot
in striker to allow striker to be
driven down on to the detonator.

afety plate to swing clear |
triker. The spring can |
e the striker down on

5.232 Elements

The V.T. fuze is esseg elf-cont¥@ed battery
wireless transmitter and byjlt-1% aerial. It
consists of an osci plifier an ﬁrié circuit and is

e fuze or a half loop of wire fixed
the nose. The two types of fuzes are

322 Battery

This is a reserve type of primary battery with the
electrolyte contained in a glass ampoule which is broken
by set-back on firing the gun. It gives high tension supply
for the plates and low tension for heating the filaments of
the valves and negative bias for the grid of the thyratron
in the firing circuit.
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This consists of a grid condenser, thyratron or gas
filled triode valve, firing condenser and electric detonator,
together with a spin switch and unshorter switch.

The grid of the thyratron is negatively biased and
receives the amplified signals from the amplifier. The
plate or output circuit is completed through the firing
condenser in series with the detonator. The unshorter
shunts the detonator and the spin switch shunts
whole of the output.

The grid and firing condensers are charged by the
through resistances. When a strong enough signal
sjed on the grid, the bias is destroyed and the
yratron triggered, allowing plate current to flow and
e firing condenser to discharge through the detonator
@ and thus initiate the magazine.

BLOCK DIAGRAM OF V.T. FUZE. FIG. 23

MONITOR

FRONT CASE batt

SLEEVE

5.23251 Unshorter Switch

This consists of a metal cup, the top of which is
fitted with a central insulated contact stud. The bottom of
the cup is made porous. The cup is contained in a steel
s shell, the bottom of whic s a sump beneath the cup.
CHA The cup is fill th mercury and the switch is

TTERY

SHELL

REAR
FITTING of the fuze.

Before firing,

nator. A few seconds after firing,
ion forc® the mercury into the sump to
th®ircuit and thus give Delayed Arming.

GAINE

B

This consists of a metal reed contact operated by
centrifugal force. The contact opens soon after firing and
with A.A. fuzes it is also designed to close again when the

5.2323 Oscillator

sends out waves of radio frequency 4
again after reflection from the et.
the two waves produce le
frequency.

handling by discharging the firing co,
should the battery be accidently activat
In flight, if the thyratron is not oper

5.2324 Amplifier

This amplifies the signals from the oscillator and
passes them on to the firing circuit. Pentode valves are
employed for A.A. fuzes to give high sensitivity. For
fuzes for use in the ground role, triodes are used.

a shutter assembly over a C.E.

5.2325 Firing Circuit
tters are mounted one above the

FIRING CIRCUIT OF V.T. FUZE FIRING
CONDENSER

SPIN
SWITCH |/

THYRATRON

33 Safety Devices

331 Before Firing
The battery is not activated until the gun fires.
The spin switch is closed and shorts the firing con-
denser.
The unshorter switch shorts the electric detonator.
The shutter prevents 2 flash from the electric deto-
nator from initiating the magazine.

ﬂ

FROM
AMPLIFIER

YOL1VYNO13d
21412373

—

H.T

GB 1 3

HOLIMS
YILYOHSNN
=y
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5.2332 After Firing externally at the top to enter the base ring. The interior
The unshorter switch provides delayed arming and has a left-hand thread to take a holding ring to support the
muzzle safety. battery and rear fitting and also to take the top of the gaine.
The battery is not fully, activated until about half a The front case contains the aerial and monitor and
second after firing. the sleeve houses the battery and rear fitting with the

gaine screwed into the base.
Some types of fuze have a heavy coating of wax on
side which should not be removed.

5.2333 In Flight
The spin switch gives self-destruction should the
fuze not be operated by the target.

5.2334 Disposal of Blinds
The active life of the battery is no more than about
two minutes.

Characteristics
es are generally designed within fairly narrow
imits aWording to their particular role, and are often
cific to particular guns.

VT FUZE ASSEMBLY. FIG.. ® Fuzes for use in the A.A. rolc' have an arming time
of about 1} seconds and the spin switch gives self-

destruction. The time to self-destruction is predetermined
and limits the minimum Q.E. below which the fuze
should not be used when firing over friendly territory.
These fuzes function within sixty feet of an aircraft target.
Fuzes for use in the ground role are less sensitive,

N have an arming time of five seconds and the spin
/ ; switch does not give s truction. These fuzes function
/BASE PLATE - : . at about fifty-fiveegg ry land when fired in the
lower register and feet in the upper register.

“UFN

~RESERVE_

/

- BATTERY \_

SHUTTERS g

GAINE.

R e

5.234 Assembly
Sub-assemblies of the components consist of the
monitor or bundle, reserve battery, rear fitting and gaine.
The monitor comprises the oscillator, amplifier and
firing circuit except for the spin switch, unshorter switc
and electric detonator embodied in the rear fitting,
gaine contains the shutter and magazine assembly.
The fuze body or container consists of a plastic fron
case moulded on to a metal base ring or threaded insert
into which a sleeve or can is secured from underneath.
The base ring is threaded externally for screwing into
the fuze hole of the shell and has two parallel slots for
engagement by the key for inserting and removing the fuze.
The cylindrical steel sleeve is of smaller diameter to
enter the fuze hole of the shell. It is screw-threaded
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5.236 Service Fuzes | FUZE, PERCUSSION, D.A., No. |17 MARK 8.
Fuzes now in the service were all made in the United PLAN VIEW OF SHUTTER. (SAFETY CAP.

States and the only British A.A. gun for which they are
approved is the 3.7-inch Marks 1 to 3.

5.2361 Nemenclature

All fuzes carry the U.S. Navy designation of Mark 45.

In the development stage, each type of fuze was given

a “T” number. This is followed by an “E” number to

designate the model. A final letter may also be use

to indicate a minor modification. This is the system used to

describe these fuzes in the British service. An example of
a complete nomenclature is:

T.149 E.IA

STRIKER
HEAD.

STRIKER
SPRING.

ARMING SLEEVE.
| SEGMENTS.—

ARMING SPRING.—
An oblique stroke, STRIKER SLEEVE—
to denote a minor | STRIKER.————
BODY.—

LOCKING WEIG

Es of fuze approved for use with the
3 guns are described below.

5.2362 T.97

This fuze is for use in the ground role only. It can be
distinguished from the A.A. fuzes by having a truncated
nose.

& FIG. 27,

HAMMER. FIG. 28.

5.2363 T.98 (M.9%4)
This is the standard A.A. fuze with a conto odelled
on that of the British No. 208 mechanighl time Ngke.
It has a mean time to self-deggruct
seconds and a minimum safe

HOUSING.

ARMING SLEEVE.

FERRULE:

STIRRUP SPRING:

5.2364 T.149 (M.95)
This varies from the T.98 fuz that the mean SERIKER GUIDE;
time to self-destruction is about seconds and the DETONATOR:
minimum safe Q.E. is reduced to fifteen degrees. LEAD AZIDE -
DETONATOR
5.24 Percussion Fuzes PELLET. ﬁ‘
5.241 General SHUTTER,  aib e T
Percussion fuzes are of various types according to the PART 1. : g ”:v.‘ B~ SHUTTER, PART I,
speed of action required. Generally speaking, the Direct PAPER
Action fuze has the fastest action, followed closely by the
Graze fuze and finally by the Delay Action Graze fuz
The essential elements of percussion fuzes ar
firing mechanisms accompanied by the holding a:
devices. These have already been described in detail
para. 5.I.
A self-destruction device is necessary for shell fitted
with percussion fuzes when used in the A.A. role to

PE‘ET PRING,
HALF COLLAR,

.

STIRRUP SPRING ,

2 RULEY g PR
B\ v < AS ™ | EAD WASHER .

STEMMED PLUG.
[TEMMED C.E:

AGAZINE;

CE PELLET

prevent functioning of the fuze on impact with the ground 5.242 Direct Action (D.A.) Fuzes
should the target be missed. Such a device may be These fuzes depend for their action on the driving
embodied in the fuze as a time element or be entirely of a striker on to a detonator by direct action on impact

separate as with a shell igniter (para 5.42). with the target.



be moved by a crane or derrick, as in loading and unload-
ing ships, they should zof be placed in nets or slung by the
handles. The correct procedure is to use ammunition
trays or ccale-boards, on which they can be carefully
stacked and secured.

Should packages be badly damaged, they and their
contents should be set aside for technical examination;
a procedure which must also be adopted if the package is
dropped, whether any damage is apparent or not.

V.T. fuzes and auxiliary detonators are invariably,
bulk packed and should not be removed from their
respectlve package until just before fuzmg the shell pnor

will be removed from shell and replaced b
transporting and storing. The auxils

left-handed plugs and both fuze\gy
then replaced in their garticular

dry, not exposed to direct
cted from extremes and particularly
ges of temperature.

9.2222 Damp

The handling or movement of packages in wet
weather should be avoided whenever possible. When thi
must be done, every precaution should be taken to a
rain, snow, etc., reaching the packages.

The erection of a tarpaulin or corrugatedgyon screen

uncovering of the vehicle or stack
unloading proceeds, will usualls affo
tection.

Covered vehicles sho

Packages suspected of con
opened, the contents and packages
the whole repacked.

Wet primers are a fruitful source of misfires or hang-
fires.

9.2223 Sun

Any kind of protective covering that may be available
should be used to protect the packages against sunlight in
transport and in the dump.

9.2224 Temperature Variations

As extreme temperatures may affect the efficiency
the ammunition, though not its safety, every possibl
effort should be made to obtain uniform temperature by
night and day. Such conditions are only possible in the
field by the use of underground or semi-underground
storage. The advantages of below ground storage are so
many that the co-operation of the R.E. should be sought
where necessary.
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9.223 Stacking
9.2231 Packages

Packages should be stacked on some form of support
which keeps them at least three inches clear of the ground,
one end of every package being exposed to the air.

Both wood and steel packages can be stacked to a
helght of 11 feet, although a stack of five or six feet
the best limit to work to in the field. With small
ps, a height of two or three feet may be found
ent.
en above ground, storage has to be adopted, the
jon stacks should be covered with tarpaulins,
orrugated iron sheets or any other form of improvised

ver which may be obtainable. The cover should be
about 12 inches above the top of the stack to provide
adequate ventilation. If the ventilation is inadequate,
sweating may result. Additional ventilation may be pro-
vided during the day by raising the cover at the shady end
of the stack.

If only a limited quantity of portable covers such as
tarpaulins are available, rotection of ammunition must
have prior claim. Ta ns should be protected from
damage by the s of packages.

9.2232 Loose She'

ith grummets should usually be
ed on the basrn wood dunnage. If piled or stacked

ower tier should rest on suitable
of the ground. The pile may be four feet

Alternate layers of shell should be placed head to
base, special care being taken to avoid damage to driving
bands.

Shell may be placed alongside cartndges
may be kept separate, the latter probably bgg
arrangement.

Some form of covering should be arr

the sun.

9.22322 Plugged

plugged shell and
as long as they are

nlight or extremes of temperature, fuzed
req®re more careful treatment and should be well
Wotected. Oily rags must not be used on fuzed shell as the
may creep into the fuze and render the explosive
unserviceable.

9.3 PREPARATION
9.31 General

A certain amount of ammunition will have to be got
ready at each gun for instant use. The quantity prepared
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should be kept as low as possible consistent with opera-
tional requirements because exposed rounds are much
more liable to deterioration than those in packages.

The preparation of ready-use ammunition calls for
great care to ensure that it is really ready for use and that
all components are in a completely serviceable condition.

The following procedure should be adhered to as
closely as possible:

Select oprly sound, clean and dry packages, and
if possible, all from the same batch.

Open the packages methodically and carefully,
taking care not to damage the content

If the ready-use ammunition is
racks, recesses, etc., out of the pac|

9.32 Primer
The primer should not project beyond the surface o
the case. If it does, it should be screwed home with
primer key, but if this is not possible, the primer shou
be removed, another inserted and screwed ho:

“Luting, thick, Mk. 4” will be used.
The primer should always

it may lie slightly below
0.015-inch, 7.e., about the thickn

The cap of the primer must be clean and free from
grit.

9.321 “Q? Primers (except for 40 m/m. ammunition)

Not more than the threads of the primer should be
filled with luting, any excess being wiped off before
inserting into the case. After insertion, also, any excess
should be removed.

9.322 “A” Primers and all primers for 40 m/m. am
tion

Luting should be applied liberally in order to give
cushioning effect, especially with power ramming, any
excess of luting being wiped off the surface after insertion.

9.33 Cartridge Case
9.331 General

The case should be dry, clean, free from rust marks,
cracks, dents or fluting.

9.3311 Cracks and Fluting

Straight cracks not exceeding } inch in length at the
mouth of the case can be ignored, but cracks or fluting
elsewhere render the case unserviceable and the cartridge
should be returned to R.A.O.C., marking the package
“Cracked cartridge case”.

Dents
Slightly dented cases may be accepted if they gauge
gun. (See below.)

Rust marks from steel packages, if slight, can usually
removed by a lightly oiled rag, care being taken to keep
the oil from reaching the primer or propellant and to wipe
over the case with a dry rag afterwards.
Badly rusted cases should not be used but should be
cleaned as far as possible, repacked, and if practicable
returned to R.A.O.C.

9.3314 Gauging

Cartridges, both
except those for the @
gauged in the
mechamsm shoul

and separate loading, but
MkKk.6 gun, may be chamber
go fully home. The breech
sed, however, unless the

should be loaded by hand when gauging
ramming gear should 7of be used.

Frequent gauging should be avoided as it tends to
weaken the cartridge case/projectile joint.

Any cartridge failing to gauge should be repacked and
returned to R.A.O.C. and the package suitably ma ;

9.332 Fixed Ammunition

There should be no movement be
the projectile. Slight looseness is not ha
that the cartridge will gauge 4o
cases should be replaced i
pending their return to

These should be dry, clean, well painted, free from
t and have undamaged driving bands.

Rust can be removed by using a fine grade of emery
cloth or a scratch card.

Unpainted surfaces of 6-pr. projectiles and upwards
may be coated with warm “boiled linseed oil, lead free”,
using a brush, and allowed to dry. One coat is sufficient
and should be applied to the unpainted parts only, other-
wise the projectile may become “high to Gauge”.
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Projectiles smaller than 6-pr. should have the bare
places coated with “lead free mineral jelly” and not
linseed oil.

Capped projectiles should have the caps firmly
attached and not deformed.

9.35 Fuzes
9.351 General

Projectiles designed for base fuzes are issued complete
with fuze.

Shell for nose fuzes may be issued fitte
a plug or fuze. It is most important that the
screwed fully home into the shell a e
SCrew.

uze it must be
seriously affect the

If a washer is fitted benea
properly centred as any
ballistics.

trusion v

plug is removed and the
onatorvinserted immediately prior to

9.352 Suitability of Fuze

The suitability of a fuze for any particular shell is
governed by the extent of the fuze intrusion into the she
cavity as well as by the explodering system essential to
particular fuze/shell combination. These details are shown

in the Method of Filling (M. of F.) drawings &qhe pro-
md@ods of

jectile. Appendix H gives particulars of sgavice
FIG. 33

Fuze
22drmCE Ne |l
Exploder Gaine
26drmCE 26drm CE 26drmCE
Exploder Exploder Exploder
g Smoke box—Smoke box_—
or IN.T. or TN.T.
Exploder. Exploder.
199, 206 208
Fuze II7 Fuzes 207,209 Fuzes 2II
278,230, 214.

TYPICAL EXPLODER SYSTEMS FOR
D.A & TIME FUZES.
(M.of £ 8029, 12056 & 1426l.)

filling, and Fig. 33 shows typical explodering systems for
Time and D.A. fuzes.

Provided that the use of these fuzes is approved for
any particular gun, the following assemblies of fuzes and
other components, as stated, are interchangeable:

Guns for which fuze

Assembly is approved
FJ
Component Calibre Mark
Jo. | Mark
117 | 10-15% 22 dm. C.E. Ex- | 5-25-in. i<l
ploder* 3+7-in. Ito3
199 | All No. 11 Gaine 37-in. 1itols
207 | All No. 11 Gaine 37-in. Ito3
208 | 1 to 4 | None 5°25-in. ol
gri7-nl il 1, 2,2.86F
208 | 5 & 6 | None 3+7-in. 6
214 | 1 None 3+7-in. I1.to\3
223 | All No. 11 G 3+7-in. 1 to'g
251 | All None 40 m/m. All
255 | All Noge 4om/m. All
*Mk. must NO'T\@e used With REDUCED charge.

+¥

nufacture only for Mk. 6 gun.

The greater intrusion of V.T. fuzes, with their
accompanying auxiliary detonators necessitates special
methods of filling. The following diagram shows typical
explodering for V.T., Time and Percussion fuzes:

197
Fuzes 208  Fuzes T. 98 Fuze II7
214 T.149

TYPICAL EXPLODER SYSTEMS FOR
V.T..TIME anpo D.A. FUZES.

(M.of F. 18831 and D2(L)555/GT/230)
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With these methods of filling, assemblies are inter-
changeable as follows:

Assembly Guns for which fuze
is approved
Fuze
- Component Calibre Mark
No. | Mark
208 1t03 | 4% oz. CE. Ex- | 37-in Ito 3
ploder *

T.oy 1Al None 3+7-in. I to 3
T.g8 | All None 3+7-in 103
T.149 | All None 3+7-in 2
)i 1oto 15| 4% oz. C.E. Ex- 3+7-1

ploder,* plus
C.E. Pellet

* For Practice Projectiles,d
of wooden blocks with a gentral fld

g or re-fuzing projectiles
ervision and should be undertaken
proaching as closely as possible to

for the Army Ordnance Services, Part 6, Supply of
Ammunition in the Field, paras. 120 to 139 inclusive.
In particular, the operation will be carried out under
cover, and no fires, naked lights, lighters, matches
smoking materials will be allowed in the vicinity.

are carried out must be quite dry to
entering the shell when opened

worked upon
rations must

tion, and only one shell at
during breaking down and assem
be carried out ‘“‘under precautions”.

In all shell operations, cleanliness and careful handling
are most important and it is essential that no dirt, dust,
grit or extraneous matter be allowed to enter the shell, or
come in contact with any components. Before the removal
of any components, therefore the exterior of the shell must
be thoroughly cleaned and the components stored in
perfectly clean packages until required again.

If the round is complete, it is essential that the pro-
jectile is firmly held and the cartridge case well supporte
lest the projectile be loosened in the case.

Cartridge clips should always be put on to pro
primers.

To sum up, therefore, although re-fuzing is normally
a laboratory job, if the three basic principles of

DRYNESS
CLEANLINESS
CARE
are observed, it can be carried out by battery personnel in
a satisfactory manner.

9.3532 Tools Required

The correct implements should invariably be used in
order to minimize damage to ammunition and danger to
personnel. The following tools should be available:

Tool

Ch

Use

Cartridge Protection of primers of Q.F. am-

munition.
{ey No. 119" Inserting and Removing Nos. 199 and
207 fuzes.
r No. 12 Inserting and Removing No. 117 fuze.
7 No. 175 Inserting and Removing Nos. 208,
214, T.97, T.98 and T.149 fuzes.
ze Key No. 222 Inserting and Removing Plugs. Re-

moving plug from base of Nos.
T.97, T.98 and T.149 fuzes.

Inserting and Removing Fuze No. 208
made after 1945.

Removing No. 11 Gaine.

Extracting Exploders.

Fuze Key No.

Gaine Key No. 69

Hook, extracting
exploders Mk. 2

Improvised Scraper
or length of wire

Clearing shell cavity.

of non-ferrous
material

Wrench, Rock: shell when inserting or re-
“U”, 3-in. Mk. fuzes.

3/16-in. Drill with
adjyg collar

seating for point of fixing

/ing stores should also be available:

Vocab. Remarks

Section

Item

Cement R.D. No. 1 U

To cover recess of
fixing fuze af]

or 1A, lead free

Composition R.D. L
1154

n

:xploder (including
e bottom exploder or
smoke box, according to
design)should be covered
by two of these discs,
shiny sides together. The
discs act as bearings
when the fuze is screwed
home and prevent move-
ment of the exploder.

Disc, Tracing (§
1+78-in. diam.

Luting, thin, Mk. 5, U ‘ To coat threads of fuze
lead free before insertion and to
coat threads of fixing

screw before insertion.
Naphtha U | For dissolving R.D. cement

when removing set screw
fixing fuze.
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CARTRIDGES
40 m.M. GUN

(Where more than one item is shown below. these are alternatives)

Propellant Projectile
M. of F. Des. No. CIA/A. 347 ——|—— —
Brass with Foil
Charge Mark Case |Primer—™M8M8M ———————— Fuze | Tracer
Mark | No. Weight @lcd Method of Filling No.
Nature and Size |——— Wiark Design No.

DD/L /11606 335 No. 11
DD/L/13674

DD/L./142%9 255 No. 14

DD/L/11606 255 No. 11

DD/L/19674 Zce No. 14

DD/L/12409

DD/L/12409

4

F g1 I 18 WT 120-040 9 o o i iy DD/L/1
g WMT 124—040

F 6T Y 12 WT 120-040 9 13568 251 No. 11
2 WMT 124-040
4

I 7 | I 18 WT 120-040 DD/L/14479 251 No. 11
1 WMT 120-

F 8T ® 12 WT 120-040 DD/L/14479 251 No. 11
2 . WMT 124-040
4

E 9T 18 FNH/P o22 I1 | 12 6 DD/L/14479 251 No. 11
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CARTRIDGES
40 m.M. GUN
(Where more than one item is shown below, these are alternatives)

Propellant Projectile
M. of F. Des. No. CIA/A. 347 |—— e =
Brass with Foil
Charge Mark Case |Primer— — Fuze | Tracer
Mark | No. Weight | Eilled Method of Filling No.
Nature and Size — ark Design No.
0Z. "
i Practic o 3
F 10T o 12 FNH/P o22 DD/L/14479 28| ‘No. 11
3
B o Pl il R i R R
I* DD/L

No filling

No filling

DD/L/13074
DD/L/161478

4 DD/L/14
DD/L

e R T & Sl e

F 4T B 12 WMT 211-100 I1 4 3

Cavity
3
4 474
R/L/1450/GF /121
F il by I 18 WMT 211 DD/L /13074 [ ‘ Cavity
¥ DD/L/14187
2 DD/L/16147
D2/L/1450/GF/121 ‘
F 2l 12 WMT 211-100 | 11 | 4 2T DD/L/13074 w | Cavity
21 i 4T DD/L/14187 ‘
3 DD/L/16147
4 D2z/L/1450/GF/121 | [
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CARTRIDGES
40 M.M. GUN
(Where more than one item is shown below, these are

alternatives)

Propellant

M. of F. Des. No. CIA/A 347

Projectile

Brass with Foil
Charge | Mark @ Case |Primer———— _ "Lype Plug | Tracer
Mark No. Filled | Method of Filling
Nature and size Mark Design No.
F 1T I 18 Practice | 4T DD/L/14107 Rep. | No. 11
Projectile Fuze
251 No. 12
Practice | 4T DD/L/14107 Rep No. 11
Projectile Fuze
251 No. 12
FNH/P o22 it | 12 | Practice | 4T No. 11
Projectile
No. 12
WT 120-040 gt oLt Pre 4T No. 11
P, 2
2 WMT 124-040 251 No. 12
p *
4
E 571 g 12 NH o235 Practice | 47T DD/L/14107 Rep. | No. 11
Projectile Fuze
251 No. 12
1t | 12 | Practice | 4T DD/L/14107
Projectile
F 7a I 18 WMT 211-100 I1 2 | Practice | 6T DD Cavity
Shot
I’l‘
2 L/ 198 121
F 8T g 12 WMT 211-100 I1 2 | Praggice | 6T OD/L /14218 Cavity
Shi
2 D/L/16197
3 D2/L/1450/GF/121
4
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AprpPENDIX F

PRIMER AND IGNITER DETAILS

Primer

Filling Gun and Propellant
Charge

!d or “I‘idL"L*
’lug Recess

Obturation Maga- C;
zine
Number | Mark | Type
G.a
Cone | Cap | Bridge | Powde
Ball | Plug | Holder | Plug

Q.F. | Gun-
Lompo | cotton | 5°25-in. | 3+7-in. | 3-7-in. |40 m/m.
Dust | Mk. 2 | Mk. 6 | Mks. 1-3

ot o1 gr
373 1-2 R
4373 12 R
4373% 12 F R
4373 12 I R
373 12 I R
164 13 FR
164 %2 FR
164 12 FR
64 o-8 F
F
F

NOTES: No. 12 Primerd
No. 18 Primer
P (Percyggsion),

> 3 and 4, 40 m/m. cases
or Mks. 1* and 2 with Adapter
Full Charge), R (Reduced Charge)

Jlectric),

Igniter

Propellant Charge Gun
Number
37 10 NH os0 Full ‘
39 20 N/S 164—048 Full
61 85 N/P/S 263-066 5-25-in. Mk. 2
74 10 N o453 3-7-in. Mks. 1—3
89 10 NH os0 3+7-in. Mks. 1-3

NOTES: T )
1 dram 34 grains (gr)

7
5'34 grains (gr)

2
I
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ArpenDIX G
EMPTY COMPONENTS
CARTRIDGE CASES

Gun Mark Primer
~ of Gauge Remarks
Calibre Mk. Case (ins.)

Ik. 2 Whitemetal lid which is secured by turning over

Orthodox brass case. Take;

5°25-in. 2 2 1%
|

2® cannelure below lid

3 ufacture

3/1 outh not tanged. Modified cannelure forms seating for

h is secured by coning the mouth of the case over the rim
3+7-in. 6 I
Orthodox brass case

3+7-in.

Orthodox brass case. Takes No. 18 Primer only

40 m/m

Mk. 1 case converted by enlarging primer hc > take on Adapter for No. 12
Primer. Takes either No. 18 Primer or A with No. 12 Primer
As for Mk. 1* but of new manufacture
Canadian manufacture. Similg Mk. 1 & prime® hole takes No. 12 Primer
4 063 ‘
Gun
SR A Y el B Type Mk. Remarks
Calibre Mk.
5°25-in. 2 H.E. Shel 8 c.r.h. 2-in. fuze hole gauge single driving ba o design
No. DD/L/7025/3. Interior lip below fu threads

as seating for No. 11 Gaine

)2/1./3065/GE/380 | Similar to Mk. 3, except for straight throd
take V.T. fuzes, smaller bg
to give more concentric

Practice 4 D2/L/3311/GE /447
Projectile
3+7-in. 6 H.E. Shell 4 DD/L/16262
4/1 D2/L/3064 -
. fuzes; smaller base-plate and closer tolerances
to give more concentric fuze hole
Practice 2 Dz/L/3310/GE]| Similar to Mk. 4/1 H.E. shell, but without base plate
Projectile |
3+7-in. 1-3 H.E. Shell iy DD/L/7212A 8 c.r.h. 2-in. fuze hole gauge. Single driving band to design

No. DD/L/T 6278A/1. Interior lip below fuze hole
threads as seating for No. 11 Gaine

***% | DD/L/18653 Similar to Mk. 1, but interior lip turned down sufficiently
to permit entry of V.T. fuzes
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PROJECTILES

Gun \ ‘
Type Mk. Design No. Remarks

Calibre J Mk.

H.E. Shell 5 D2/L/999/GE/230 Similar to Mk. 1**¥¥ but with straight through fuze hole
and alternative smaller base plate

5/1 | D2/L/3585/GE/230 | Similgr to Mk. 5, but with small base plate; two driving
d ribs instead of three and closer tolerances to give
ore concentric fuze hole

to Mk. 5/1 H.E. Shell, but without base plate

Practice I D2/L/3309/GE/7
Projectile |
S.AP.Shot | 1T || D eel. 1—4 c.r.h. Base recessed for tracer cavity and steel

closing disc

Similar to Mk. 1T, except that base not prepared for steel
closing disc

DD/L/14105 Similar to Mk. 2T, except for slightly larger diameter
tracer hole

DD/L/11434A | Steel. 1-4 c.r.h. Base recesggd for tracer hole and steel
closing disc

DD/L/13999 | As for Mk. 2T, b

DD/L/13999

AP.CB.C. | 1 | D2/L/1604/GE/446 | Steg

Shot
Practice il | ar to S.A.P. Shot Mk. 1T
Shot —

Steel. Similar to Mk. 1T

Similar to Mk. 1'T, except for slightly larger diam. tracer
hole

Similar to Mk. 2T, except for slightly larger tracer

hole

som/m. | All | HE. Shell

1-2-in. fuze hole gauge. Copper driving
No. DD/L/gos1/1. Internal tracer socket i

L/10495

4T | DD/L/10495 Similar to Mk. 2T, except f \ i'¥ng metal
and modified tracer _hole

ST G530

Mk. 4T, except for modified tracer

[ 6T '| T4G453x
[ ng band

7T | CIA(A)2284 Qv odified to take British fuze and tracer.

S.AP. Shot | = DD/L/11025 1. Truncated nose and recessed base

2T | DD/L/11025B | Similar to Mk. 1, except for tracer hole in base being
modified to take steel closing disc

3T | DD/E{r3ss2 | Similar to Mk. 1, but with pointed nose and modified
tracer hole

4T | DD/L/14106 Similar to Mk. 3T, but tracer hole not prepared for steel
closing disc
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PROJECTILES

Gun’

_—— Type Mk. Design No. Remarks
Calibre Mk.

A.P. Shot 2T | DD/L/13672 Steel. Pointed nose. Base recessed for tracer and steel
closing disc

ar to Mk. 2'T, but tracer hole not prepared for steel
sing disc

1. Similar to Mk. 2T, except for shorter tracer

el body with penetrative cap

Shot

DD/L/15819

DD/L/g776A Flathead. Representing H.E. Mk. 4T

DD/L/16117 Representing A.P.

DD/L /20035 Representing H.E. Cy 1 Base

3 DD/L/11012 Solid cast iron. Rep i E. Mk. 2T. Pointed
Proof Shot

V) DD/L/11012 Holl ting H.E. Mk. 4T with T & I.

8 DD/L/11917 ni

9 DD/L/20503 nilar to

above. Representing H.E. Mk. 4T with T. and I.
No. 14
10 akelite

Paper Shot

Rolled paper cylinder with ramming stop near,
Filled steel shot

b/1./19968/1

Shell, Proof
of Fuzes
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AppPENDIX |

SUMMARY OF FUZES, TRACERS AND IGNITERS

FUZE GUN FUZE DETAILS
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T. and 1. No. 11 *

T. and I. No. 12 *

'T. and I. No. 14 * A 16
Integral . X : : DD/L/13074 . * 5 ”
Integral . ; ! ! DD/L /14187 * * ; ”
Integral = . : : : DD/L /14218 " . 5 7
Integral . i ; : DD/L/16147 . s 7
Integral . : . DD/L/16341 - 5 ”
Integral . : ? ; DD/L/17228 . 5 "
Integral . : > 3 D2/L/1450/GF 5 ”
Integral . ; ; ] D2/L/1451/GF 5 7
Integral . : D2/L/1452/GF 5 7
Integral . : : [.G. 4045 * 5 7
Integral . : ; [.G. 4046 * 5 ”
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APPENDIX ]
IMUNITION PACKAGES
COMPLETE PACKAGES

Outer Package

Inner Package

No. | Mk. Contents Type No. Mk. Type No. | Mk. Remarks
5 1 1 rd. 37" Mks. 1-3 Gun | Container | C.333 With positioning Ring
26 5 |9 rds. 40-m.m. Gun, Box Container | 226 I With fitments
H.E., A.P. or Practice
26 I1 21 No. 208 Fuzes wlinders | 208F 2 Do.
26 12 9 Paper Shot 40 m.m. Containers | 271 I Do.
26 13 9 40 m.m. Ctge I Containers | 272 I Do.
paper shot
26 14 I Cylinders | 208F 2 Do.
Box C.284 I With lifting band and fit-
ments
Box C.284 1/1 Do.
37" Mks. 1-3 Gun Box Ci233 2 Containers
DEeraiLs oF COMPONENTS
Type No Shape Material of ? Contents

Container 6 Open-ended cylinder
e it 23 Do.
Cylinder . 199F Closed cylinder
Do. 208F Do.
Container 226 Cylinder with Metal
end caps
Po. . 248 Do.
Cylinder . 36 Cylinder with
Box B.167A Rec ilar
De. i, Ciox3 Do.
Do, C.216 Do.
Do C.219 Do.
Cylinder . C.227 Cylinder with lid
Box Ci235 Rectangular
Cylinder . C.268 Cylinder with double
lid
Hamper C.280 Rectangular
Box C.284 Do.
Do C.297 Do.
ol C.300 Do.
Cylinder . C.322 Cylinder
Container Ol Do.
Cylinder . M.104 Do.
Box — Rectangular

‘ X 40 m/m. Gun Round

1 X 3+7-in. Mks. 1-3 Gun Round
o 1 X Fuze No. 199 or 223
S 1 X Fuze No. 208
Yes 1 X 40 m/m. Gun Round
Yes Do.
No 1 X 5-25-in. Mk. 2 Gun Cartrid
e No 9 X 40 m/m. Gun Ro ‘ontainer
No. 226
OR
21 Fuzes No. 2 ders
No. 208E
Do. No 7 -3 Gun
Do. No b Round®n Chargers
Do. No i Rounds in Con-
Rolled paper with No . 2 Gun Cartridge

metal end pieces
3.7-in. Mks. 1-3 Gun Rounds in
“ontainers No. 23

I 3-7-in. Mks. 1—-3 Gun Round in
rolled paper liners
24 40 m/m. Gun Rounds in six

chargers of four

1 X 3-7-in. Mk. 6 Gun Round

24 40 m/m. Gun Rounds in Con-
tainers No. 6

o
J

2 2 3-7-in. Mks. 1-3 Gun Rounds
Steel Yes I 5-25-in. Mk. 2 Gun Cartridge
Do. Yes I 3-7-in. Mks. 1-3 Gun Round
Do. No 12 Fuzes No. 199 or 223 in Cylinders
No. 199F
Do. Yes 12 T.98 or T.149 Fuzes in sealed

metal cylinders and Key for inserting
or removing fuze
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AppPeEnDIX K
WEIGHT AND STOWAGE DIMENSIONS

CARTRIDGES

Gun Cartridge

Charge

D iectile y o
Projectile Approx. Weight | Overall Length

Calibre | Mark (1bs.) (ins.)
5-25-in 2 111 48 31°3
educed 37 31°3

Paper Shot 41 31°3

3+7-in. 6 HE. $ I‘jull 623 492
H<E Full 60% 462

3+7-in. 1-3 ce Projectile, fuzed Full 503 428
Do. Reduced 45% 42-8

tice Projectile, plugged Full 483 390

3 AWP. Shot Full 503 364

Full 50% 370

Reduced 45% 370

40 Tn/m. All and Practice Projectile, fuzed Full 43 176
A.P., S.A.P. and Practice Shot Full 5% 75
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F. 117
FUZE, PERCUSSION, D.A., No. 117

The body is bored from both top and bottom to leave
a diaphragm with a hole in the centre for the point of the
striker. An annular recess at the top of this hole houses
the lower end of the arming spring to prevent it being

Type Direct Action trapped under the flange of the striker spindle. Two other

Giins Q.F. 3-7-in. Marks 13 holes, diz_imetrically opposite, act as vents to relieve

Q.F. 5-25-in. Mark 2 pressyre in the lower compartment should a detonator

n the shock of discharge. One of these holes is

Fuze Matk . ..« | ailiso Laniiae ieeg g EG ediately over the detonator when the shutter is in the
Charges for which the parti- ‘ clo or safe pOSlUOI,l' ; :

cular amark iof  fuzel 18 ’ upper boring contains most of the striker

approved FR|FR|FR FE FR ssemb¥y and is screw-threaded at the top to take the

ide bush. The lower boring contains the shutter

Projectils @ assembly and magazine _and is screw.-threaded at t.he

i bottom to take the magazine. Recesses in the under side

Fuze Key on of the diaphragm receive a hinge pin for the shutter and

; another for the locking weight in addition to one for a

brass stop pin with fibre sleeve or a fibre stop pin. To

Description prevent the mag?zine frorp fouling the shutter.l?y beigg

Mark 8 Fi ¢ A R screwed too far in, two digjgnce pieces are positioned in

the shutter recess.

General

The condlsts principally of a body, guide bush,
striker assenWly, striker cap, safety cap, detonator and
shutter assembly and magazine with bottom cap.

The exterior of the body is cylindrical at the base and
screw-threaded to enter the shell whilst the upper part j
conical. The interior is formed into two compartme
separated by a diaphragm.

The guide bush screws into the top of th
supports the striker assembly consistigg of
striker spring, striker sleeve and segm
and arming spring. The he
above the guide bush and §
while the point of the striker pr
diaphragm. The safety cap fits
gives additional protection during
It is removed before firing.

The detonator and shutter assembly is immediately
under the diaphragm and consists of the shutter with
detonator, locking weight and shutter spring. Under this
is the magazine which screws into the bottom of the body.
It contains C.E. and is closed by the bottom cap.

The shutter assembly prevents a prematurely-fired
detonator from initiating the magazine and also, in con-
junction with the striker assembly, prevents the deto
from being struck until the shell is clear of the

theWtriker cap and
ndling and storing.

Body

This is of brass and the lower portion is screw-
threaded externally to the 2-inch fuze hole gauge. The
upper conical portion has a flat top, a lateral threaded hole
in the side for a set screw to secure the guide bush, and
two key holes to take the No. 121 fuze key for inserting
or removing the fuze. A lateral threaded hole in the lower
threaded portion is for a set screw to secure the magazine.

Guide Bush

The brass bush\\ forme¥pwith a coned flange in the
y it the coMgur of the body with the edge of
ed. It is"screw-threaded externally above
e the safety cap and below the flange to
obody. It is secured by a set screw.

Mred through the centre to form a guide for the

striker. The upper end of the boring is enlarged to form a
seating for the striker spring and cover, an annular recess
at the bottom of the seating taking the turned out base of
the cover. The lower end of the boring is fo

ith a
recess
leeve.

countersunk edge to bear against the se;
in the under-surface forms a seating for

Striker Assembly

spring \ader com-
the@uide bush and
central hole in the

€ and four segments are assembled
pindle with the segments above the
it and the countersunk portion of

this position by the arming spring.

Set back of the arming sleeve on firing compresses
e arming spring and frees the segments which then fall
away or are displaced by centrifugal force. The striker
spring is now able to carry the striker forward until the
striker sleeve reaches the guide bush and the striker point
is withdrawn from and thus frees the locking weight. In
the fully armed position after leaving the muzzle, the
detonator comes under the striker which is then kept off
it by the striker spring assisted by creep forward. On



impact, the striker cover is crushed and the striker driven
down on to the detonator.

Striker

The aluminium alloy striker has a separate mush-
room shaped head secured by a split pin.

The striker spindle is circular in section, having a
point at its lower end, above which is a flange to take the
lower end of the striker sleeve. The upper end is reduced
in diameter to fit the head and bored to take the split pin.

The striker head is bored centrally to fit the striker
and radially for the split pin.

When assembled with the sleeve and segg
is a small clearance between the bottom of t
the seating for the arming spring in d
This is to allow the striker to set
relieve the pressure on the segme:
away.

Striker Spring
This j

ion steel wire and is
ssion between the striker

the spring ies the striker forward to withdraw the
point from the recess in the locking weight.

Striker Sleeve

This cylindrical steel sleeve fits over the strik
spindle, bearing against the upper face of the flange on thi
striker. The upper end is chamfered to bear agginst the
lower countersunk edge of the segments.

Segments

The four brass segme
cylinder around the striker%spin
the segments are chamfered whil
countersunk, viewing the segments€\gy a cylinder. They
are assembled between the guide bush and striker sleeve
and keep the striker spring under compression until
released by set back and centrifugal force, thus keeping
the point of the striker in the recess in the locking weight.

Arming Sleeve

This 1s a hollow brass cylinder with the upper and
lower edges turned over to form bearing surfaces for the
arming spring and guide bush. The arming sleeve g
assembled over the segments and above the armin
which keeps it up in position until it is forced down
set back on firing.

Arming Spring

This is a spiral of circular section steel wire and is
assembled over the striker sleeve between the arming
sleeve and the bottom of the recess in the upper surface
of the body diaphragm.

Set back of the arming sleeve on acceleration com-
presses the spring. After the segments have fallen away
and acceleration has ceased at the muzzle, the spring re-
asserts itself and restores the sleeve to its original position.

Striker Cover

This brass dome-shaped cover fits over the striker
d is secured by the bottom ridged edge being
g into an annular groove at the base of the upper

cover prevents air resistance during flight from
e striker head to cause premature action of the
=

The cover must not be removed when preparing the

2 fuze for loading. The words “DO NOT REMOVE” are

embossed on the top.

Safety Cap

This black-painted steel dome-shaped cap has a flat
steel spring riveted into an oblique slot in the side. The
free end of the spring eng n the milling on the guide
bush and retains the osition. The cap has a milled
ring around its @gcumfeMiuce and is screw-threaded
internally at the lo end attachment to the guide
bush.

must be oved before firing, but NOT

uncls—n th (g.2.). Up to the end of 1942,
1974, was attached to the safety cap and

IMPORTANT

WHEN PREPARING THIS FUZE FOR FIRING
THE BLACK STEEL SAFETY CAP ONLY IS
TO BE UNSCREWED AND REMOVED

Detonator and Shutter Assembly
This consists of the shutter with de tor, 100KIng
weight and shutter spring. It is assembled uiger the DRy

t a&d gned to
eir Winge pins on
The detonator is

aging a recess in the side of the shutter while the
loWing weight is kept in position both by the shutter
spring and by the striker point engaging the top recess.
On release of the striker, the locking weight is freed
and as soon as set back ceases on deceleration after leaving
the muzzle, it swings out under centrifugal force. In doing
so, its toe starts the shutter turning towards the armed
position. It then continues to turn gently under centrifugal
force until it comes up against the stop pin with the
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detonator under the striker. The gentle rotation of the bottom part is reduced in diameter for the bottom cap.

shutter is designed to avoid any shock to the detonator and It is secured in the body by a set screw at the side.

the stop pin is of fibre or fibre covered for the same The magazine is bored from the base in two dia-

reason. meters, the larger bore containing a C.E. pellet which is
assembled with the hard end nearest to the bottom cap,

Shutter a paper disc being shellacked to the top surface. The

bore terminates in a diaphragm from o0-003 to
of an inch thick and is filled with stemmed C.E.

The shutter which may be of brass or mazak with a
brass inset, is bored through its centre for its hinge pin
and has a recess in the top of one end for the detonator.
The other end is enlarged to form a weight to operate
under centrifugal force.

A recess machined in the side forms a worg
for the toe of the locking weight which lockg
starts it rotating to the armed posigan o
muzzle.

The shutter is designed td
shell is spun between, 1800 a
minute.

Cap
is may be of brass, aluminium alloy or steel and is
crew-tMreaded internally to suit the magazine. It screws
nd r the bottom of the magazine and retains the C.E.
@ pellet. After filling the cap is crimped in two or more
places to prevent it unscrewing.

@ This Mark 15 (not illustrated)

o revolutions a This is similar to the Mark 8 except that:
The striker and striker head are of steel.
The striker cover is thicker and the striker head

at res
leaving

alloy shell containing two
composition and three grains of lead
azide, all y a brass disc and brass washer,
secured by t\@ning over five tabs on the shell. It is placed
in its recess 1n the shutter, followed by a glazeboard
washer and a brass washer, the whole being retained by
spinning over the edge of the recess.

s f@m the Mark 8 in the following

er striker cover and smaller diameter
striker head.

Steel striker, striker head, guide bush, magazine
and body.

Mark 12 (not illustrated)

Locking Weight
This is an arc-shaped fitment of brass
located above the magazine and belo

end is formed with a toe, is maciig This differs from the Mark 8 in the follovg pects:
working surface in the rec®ss iNgghe sid Thicker striker cover and sygaller eter
The upper surface of the toe is re¥ggsed ti i striker head.
of the striker. Steel striker and striker head.

In the safe position the shutter spring keeps the toe Only one distance C WM he magM@ne recess.
engaging the recess in the side of the shutter and assists Mark 11 (ot illustrged) DY
in preventing it opening. The striker point is also in the Siliees ollowing respects:
recess in the top of the locking weight and thus prevents h K e et

the shutter opening whilst the fuze is at rest and until
acceleration has ceased in the gun.

Shutter Spring brass only and of a slightly different

This is a spiral steel spring with two free ends. Iig
assembled on the hinge pin of the locking weight,
bearing against the edge of the fuze body recess dnd
other engaging the forked end of the locking weight.

It keeps the toe of the locking weight engaged in the
recess in the side of the shutter until overcome by centri-
fugal force, acting on both locking weight and shutter.

rk 10 (not illustrated)
This differs from the Mark 8 in the following respects:
Thicker striker cover and smaller diameter
striker head.
Steel striker and striker head.

Mark 4 (not illustrated) (NOT to be used with A.A.

Magazine ammunition)
This is of brass or mazak. The main upper portion is This is the same as the Mark 8 except that the striker,
screw-threaded externally to suit the body whilst the striker head, guide bush, magazine and body are of steel.



83

Mark 3A (not illustrated) (NOT to be used with A.A.
ammunition)
This is the same as the Mark 8 except that the striker
and striker head are made of steel.

Mark 3 (not illustrated) (NOT to be used with A.A.
ammunition)
This differs from the Mark 8 in the following respects:
Striker and striker head of steel.
A single distance piece in the magazine recess.

Mark 2 (not illustrated) (NOT to be used with A.A.
ammunition)
This differs from the Mark 8 in the follo,
Steel striker and striker head.
Only one distance piece 4
Shutter of brass only ¢g
design.

Action
On Firing
and compressing the
gments. This movement,
ight set-back of the striker, releases

S¢€

the segments which either fall clear or are displaced by
centrifugal force.

On leaving the Bore

The striker spring reasserts itself and forces the
striker and striker sleeve forward until the sleeve meets
the guide bush and the striker point is withdrawn from
cking weight. This allows the locking weight to
lve by centrifugal force and in doing so its toe starts
the shutter into the armed position. The shutter
es to revolve gently by centrifugal force until it
he stop pin and the detonator comes under the

The striker is now fully armed, the striker point being
held clear of the detonator by the striker spring assisted by
creep forward.

On Impact

The striker cover is forced on to the striker head and
the striker forced down for its point to pierce the deto-
nator. The resulting det ng wave passes through the
magazine diaphragm C.E. in the magazine channel

and magazine. \
2



F. 208

FUZE, TIME, No. 208
Particulars

Type s : . | Mechanical, Thiel Movement

Time of Running . | 43 .seconds maximum

Fuze Mark . i I 2 3 4

w
(=)

Guns for which the
particular mark of
fuze is approved

3+7-in. Mks. 1 to 3

37-in. Mk. 6 (Fuzes |3-7-in. Mk. 6
made by R.O.F. (B)
only

5-25-in. Mk. 2

PrOJectlles

H.E. shell

‘ Inserting and | Impleme
Fuze | Removing 23 and
Keys

lements, \@munition, Key No.

consists of a body containing a clockwork
mechanism (“Clock”) or movement with striker, deto-
nator, shutter and magazine and covered by a dome and
cap.

The exterior of the body is threaded at the botto;
screw into the nose of the shell, a copper
washer being put between fuze and shell to
tight joint.

The top of the body is enla ed
form to the shell contour,
by the top part of the do

The interior of the body
The upper part contains the mOment; a recess in the
underside of the platform takes detonator, and the
bottom part contains the shutter and magazine.

The dome covers the top of the clock and can be
rotated in the fuze body. The dome is retained by a
screwed collar which bears down on to a spring tensioning

ring over a flange at the foot of the dome. Adjustment of

the screwed collar varies the stiffness or “tension” of the
fuze.

Inside the dome at the top is a locking weight. Set-
back of the weight on firing drives in locking pins t
the dome to the body and lock the dome as se
the locking weight is a platform or hand race, across w
a shaped slot is cut. Rotation of the dome positions t
slot and thereby sets the fuze.

The mechanism rotates a spring-loaded hand beneath
the hand race.

The clock is driven by a mainspring and controlled
by an escapement through a train of gear wheels.

The movement is started by the firing of the gun, the
hand being released for rotation by the set-back of a

magazine securing ring. In the threaded po
hole, closed by a plug, to give access to
in the clock, and above this, three eq
screws to hold the movement to the bod

trigger. A muzzle safety bridge prevents the hand from
rising until 0-72 seconds after firing. Thereafter the hand
bears on the under surface of the hand race until, at the
end of the time as set, it has rotated until it is coincident
with the slot in the hand race into which it rises.

The hand is mounted on a hollow hand centre, the
f which engages a tip on the end of a lever fixed to
top of the striker. A cam on the striker rests on a
r and the rising of the hand releases the lever which
a striker spring to rotate the cam off the pillar and
e striker down on to the detonator and thus initiate
the m¥gazine. The striker is prevented from reaching the

etonator before the shell leaves the muzzle by a centri-
fugal safety catch.

A shear wire between the body and dome prevents
the dome being moved accidentally before loading; the
tensioning ring prevents accidental movement of the dome
during loading; the shutter stops a prematurely fired
detonator from initiating the magazine; the trigger
prevents the hand rotatin, til the gun is fired ; the centri-
fugal safety catch sto ¢ striker reaching the detonator
before the shell rea muzzle and the muzzle safety
bridge prevents ing until the shell is well clear
of the muzzle.

hand

br#®, the lower part being cylindrical and
enlarged over a ﬂange and coned ata radius

shell for the 3-7-in. MKks. I to 3 guns.
The lower half of the bottom part is plain and the

upper half is screw-threaded to the 2-in. fuze hole gauge.

On the plain portion is a hole for a set-screw fo

Under the flange is a gblique h\ge for a’grub

Pher key can be used for inserting or
(The recess was introduced in 1945
pbe omitted in future manufacture.)

At the bottom is a radial hole for a shear wire, the
er end of the wire engaging a recess in the flange of the
dome when the fuze is set to SAFE on assembly.

The top of the coned surface is graduated for nearly
the whole circumference in quarter divisions from £ to
281, each whole division or ““fuze length** being numbered
from 1 to 28. A safety mark filled in with red paint and
with the word SAFE engraved below, is on the un-
graduated portion.



85

The interior of the upper part of the body forms a
bearing for the dome and is screw-threaded to take the
screwed collar to secure it.

The internal platform is formed by recessing from
both top and bottom. The clock rests on top of the plat-
form, being positioned from underneath by two dowel pins
nearly diametrically opposite, and secured by three
equidistant screws inserted from underneath.

Near the circumference of the platform is a hole for
a detonator holder and underneath an eccentric counter-
bore for the flange of the holder with two screw holes for
fixing it.

The bottom part of the body contains
which is positioned by two dowel pins to §
form. It is screw-threaded internally, kd
securing ring.

Movement

inium alloy dome is cylindrical in shape
with a flange at the base to take the tensioning ring. The
top part is coned to conform to the fuze contour.

A small recess in the side of the flange registers
a radial hole in the fuze body when the fuze is set
SAFE. During assembly the shear wire is inse
the dome at SAFE. It is sheared on setting the

On the coned portion are tw
loaded plungers of pawl type fuze
ing line is engraved for reading the
fuze number (208) and mark, manufacturer’s initials and
date of manufacture are stamped on the other side. At a
slightly higher level and to one side is stamped the
mechanism number.

The interior of the dome is recessed from both top
and bottom toform a platform and hand race near the lower
end. The lower and smaller recess covers the top of the
clock and the upper recess houses the locking weight.

The lower surface of the platform forms a race
for the hand of the clock and a diagonal slot sha
silhouette of the hand allows the hand to pass through
the end of the time as set. A small hole through the hand-
race gives access to the trigger for arming it when testing.

Above the hand-race is the locking weight consisting
of one large disc with three smaller ones fixed to it under-
neath by four screws. The large disc is fixed by three
copper shearing pins to the wall of the dome. The small
discs project partly beyond the edge of the large disc and

the projecting portions are accommodated in slots cut in
the inside wall of the dome. Vertical holes from each of
these slots to the bottom of the dome take three locking
pins. On firing, the shearing pins are sheared as the locking
weight sets back on to the locking pins and drives them
downwards. The pointed ends of the pins are thus wedged
between the dome and recesses in the body, locking dome
dy firmly together. This action prevents any altera-
of fuze setting after firing.

he top of the dome is screw-threaded internally to
cap and a small hole in the side takes a set-screw

1t.

rewed Collar

This cylindrical brass sleeve is threaded on the outside
to engage the threads on the inside of the fuze body. The
top is coned to conform to the fuze contour and four equi-
distant slots in the coned portion are for a tool used for
assembly and for adjusting the collar.

The collar is assembled round the dome and screwed
down on to corrugated spring wire tensioning ring
above the flange at e of the dome. Adjustment of
the collar varies e of the dome on the body.
This pressure or adjusted during assembly
to resist a torque 5 inch-ounces which is

This ballistic cap of aluminium alloy or plastic
material is screwed into the upper end of the dome and

secured by a set-screw. Two holes diametrically osite
are for an assembly tool. (They should 7o, sed for
inserting or removing the fuze.)
Detonator Holder

This cylindrical brass j gs an ecCq@tric flange
at the base for two fixing pternglly Whe top is

recessed to take thees s is bored to

pped with two grains of D.C. “A” mixture.
e filling 1s covered and pressed in by a brass washer and
and secured by turning over lugs on the top of the
shell.

Magazine

This is of brass and is screw-threaded externally at
the bottom to take a bottom cap. It is bored from the
underside to form a chamber to take a C.E. pellet, the
pellet being held in by the bottom cap over a cloth washer.



A collar is formed towards the top of the magazine,
the under-surface of which forms a bearing for the
magazine securing ring. The top forms a platform for the
shutter assembly.

A diagonal slot across the top accommodates the
sliding shutter. Two dowel pins in recesses form pivots for
the shutter springs and position the magazine to the fuze
body platform.

A small channel, off centre, with a diaphragm left at
the top, leads from the shutter slot to the chamber. It is
filled with stemmed C.E.

The magazine is held in position by zine
securing ring.

Bottom Cap

loy or steel, and
the magazine. It
hne and retains the
e, the cap is crimped

This may be of brass, alu

G

At one end is a diagonal channel filled with C.E.
Small holes in the sides of a recess at the other end of the

the closed or safe position. In this position
channel is clear of both the detonator an
channels and the detonator is blocked
the shutter.

When the shell is in fli
the shell exceeds 4,500 r.p $.,
the springs and pulls the shutter
armed position. In this position detonator, shutter
channel and magazine channel are all in line.

Magazine Securing Ring

This is a brass collar screw-threaded on the outside
to enter the fuze body from underneath. It surrounds the
magazine and secures it by bearing on the under-surface
of the collar formed on the upper part of the magazine.
The ring is secured by a set-screw inserted from the side
of the plain portion on the bottom of the fuze b
Four slots at the bottom are for an assembly tool.

Mark 1 (not illustrated)

This is similar to the Mark 3, except that the pivots
of the third, fourth and ’scape wheels are of smaller
diameter. The pinions are also smaller and the gear ratio
consequently slightly different.

There is no hole in the fuze body to take No. 223 fuze
key.

Marks 2 and 4

These marks were allotted for fuzes identical to the
Marks 1 and 3 fuzes respectively, except that the body and
certain other components were to have been made of steel
instead of brass. They were never put into production.

Mark 5 (not illustrated)

he fuze body is identical with the Mark 3, the only
rence being in the fitting of the No. 3 mechanism with
DMQumin third, fourth and ’scape wheels instead of
his mechanism is specifically regulated to suit the
of the 3-7-in. Mk. 6 gun.

ark 6 (not illustrated)

The fuze body is identical with the Mark 3, the only
difference being in the fitting of the No. 4 mechanism
which has brass third, fourth and ’scape wheels as for the
No. 2 mechanism in the Mark 3 fuze, but is fitted with a
wider and stronger mamsprmg The mechanism is speci-
fically regulated for the balligtics of the 3-7-in. Mk. 6 gun.

Action

Before Firing
The setting

positioz e hand-

ins and driving the locking pins downwards to lock the
dome to the body and thus prevent any alteration of fuze
setting.

The trigger sets back and frees the hand rotatignally.

On leaving the Bore
The clock starts and the hand begs
The centrifugal safety catch flies o

the striker supported only by its cam restin;

thé muzzle, 0-72
£ the muzzle safety

e detonator. The resulting detonating wave passes
ough the C.E. in the shutter, the diaphragm above the
magazine channel and the C.E. in the magazine channel
and initiates the magazine and thus the main shell filling.

Safety Arrangements
Shear Wire

With the shear wire intact and in position as issued,
accidental movement of the dome away from SAFE is
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A small channel, off centre, with a diaphragm left at
the top, leads from the shutter slot to the chamber. It is
filled with stemmed C.E.

The magazine is held in position by a magazine
securing ring.

Bottom Cap

This is of zinc alloy and is screw-threaded internally
to suit the magazine threads. It screws over the bottom of
the magazine and retains the C.E. pellet. After filling the
magazine, the cap is crimped in two or more places to
prevent it unscrewing.

Shutter

with C.E. Small holes in the sid
end of the shutter take
which pivot on the m:
shutter at the ¢

Meel shutter springs
pins and keep the

is blocked by the solid

is in flight and the speed of rotation
r.pMn., centrifugal force overcomes the
springs and ‘Wulls the shutter outwards to the open or
armed position. In this position the detonator, shutter
channel and magazine channel are all in line.

Magazine Securing Ring

This is a zinc alloy collar screw-threaded on th
outside to enter the fuze body from below. It
the magazine and secures it by bearing
side of the collar on the upper part of
ring is secured by a set-screw iy
plain portion on the botto
may be omitted and the ring sec
the set-screw hole. Four slots at
assembly tool.

Alternative Designs (Not allocated distinctive marks)
1. Dome Assembly

This consists of a dome and top cap. The dome covers
the clock and has an internal platform to carry the hammer
spring and setting pin.

Dome

This is an aluminium forging, is cylindrical in sha
with a flange at the foot to take the tensioning rin
top part is coned to conform to the shell contour,
screw-threaded internally to take the top cap with a small
hole in the side for a set-screw to secure it.

On the coned portion are two recesses for the spring-
loaded plungers of pawl type fuze keys; a vertical indicat-
ing line is engraved on one side for reading the fuze setting
and on the other side is stamped the fuze number (214),
manufacturer’s initials and date of manufacture.

The interior of the dome is bored from both top and
bottom to leave a ring-shaped platform at the centre.
The lower part covers the top of the clock and the plat-
form has two screwed holes on one side for screws to
fasten the hammer spring, and, diametrically opposite,
a screwed hole for the setting pin.

The dome is assembled on a washer inserted in the
g surface inside the enlarged upper portion of the
body. It is held in position by the screwed collar.

is a hollow aluminium forging, the base of
hich is screw-threaded externally to enter the top of the
me to which it is secured by a set-screw. Two recesses
at the base of the coned portion are for an assembly tool.

Hammer Spring
This is secured to the internal platform in the dome
by two securing screws.

2. Dome Assembly
This is a single al

bination dome and

dome and top ca

tum forging forming a com-
is similar to the assembled

body already described in that
is’ prepared to take an alternative
l'Qolder.

screwed hole on either side for the detonator holding
screws, while the under-surface is recessed to take the
flange of the holder.

Detonator Holder

This consists of a cylindrical brass
opposite flanges at the base for the
Internally the top is recessed to take the de

Action (Mark 1)
Before Firing

uze rotates the dome and setting
he timing disc.

s set-back and flatten the bent-up lug of
sc and thus free it.

The set-back pin drops down through its retaining
spr?hg and ceases to act as a stop to the pin protruding
from the shaft of the firing arm and frees the firing arm.

On leaving the Bore

The safety lever of the escapement rotates centri-
fugally to release and help to start the escapement
oscillating.



The centrifugal gear segments start to drive the clock
to keep the escapement going and rotate the timing disc.

The shutter is pulled outwards to bring its fire channel
in line with both detonator and magazine channels.

After 1-67 seconds the firing slot of the timing disc
has rotated clear of the safety disc.

At the end of the Time as Set

The timing disc has rotated to bring the firing slot
up to the finger of the firing arm. The finger slips into th
slot and in doing so, rotates the firing arm and shaft. This
releases the smker safety plate and allows the striker sprmg

Safety Arrangements
Tensioning Ring

by rotation of the shell.

96
Set Back Pin

This stops the firing arm rotating before the gun is
fired.

Shutter
This prevents a prematurely fired detonator from

afety Plate

This stops the striker from reaching the detonator
should the firing arm be rotated before the shell reaches
the muzzle.

Safety Lever

This locks the escapement and prevents the ‘clock
starting until the shell is clear of the muzzle.

Safety Disc

This preve the Qg arm rotating until 167
seconds after firin{@by whid@time the shell is well clear
of the muzzle. This\gevice ofrates if the fuze is set too

sho

2
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— Mk. 1 (illustrated)
l TRACER AND IGNITER, SHELL, H|
l
J
|
|
|
\
|
\
|

N ‘ This differs from the Mk. 2 in the shape of the
No. 14 MARK I. ‘ ;

= ‘ smaller forward compartment and the closing of the
i tracer compartment by a celluloid disc and screwed ring.
PAPER DISC. ‘ The filling is similar to the Mk. 2.

(All Mks.)

On firing, the propellant gases force in the closing cup

and \@pite the priming composition which in turn ignites

the tr\@er composition. Should the shell not function by

TRACER . "
.A. ac®on, the tracer composition burns through to the

Ti
LML powder which ignites and explodes the shell filling.

RESTRICTED

C7941 8039/27210 16,000 11/49 C.P.Ltd. Gp.9.8.2.
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ApPPENDIX H—-contd.
METHODS OF FILLING

(Where more than one item is shown bel

v, these are alternatives)

o ~ Exploders
| S I'racer and [gniter s ¥ ‘ p
| Projectile or Igniter Pellet Main Filling Smoke Box Flash — _ G -
or Pellet Pellet Main Supplementary o ;
! Method of Filling op- (Bottom) (Top) Gaine | Fuze Iljlug
Gun Filled Empty Design Number : Weight Weight ing X HERIT Tl e ] ¢ 3 : No. Huzlc
e A Nature Type Nature | Nature * Weight e Weight pha Weight | D Weight | ole
' Container | Nature it iz oo > ‘ |
Nature | Mk.| Nature |Mk. oz. | dr. oz. | dr. | oz. | dr. oz. | dr. |
| H.E. 2 HE 2 | DD/L/19675 T. and I. C.E. 3 e
i . i T.N.T 3 | 255
v | s . By oy i iy
Practice 2T { HE 2 DD/L /12409 T anmd-I. I 4 L 251 .7
Projectile 4 55
Practice e i Wil Bl 22 2 DD/L/13568 T. and 1. I 8 s ‘ 251 Mk. 7
Projectile 4 55
Practice 6 H.E. 2 DD/L/14479 . and 1. 251 M
Projectile 1 4 | | 255
e i i ‘ |
el ek e
Practice 9 | HE. 2 | DD/L/17062 T. and I. | ;;; ME.. 5
Projectile 4 |
| S.A.P. 1 | S.AP. 1 | No filling |
Shot Shot ‘ \ all,
- :e Y Yt _m———NV—_--_-n—— s \
S.A.P. 2T S AP 2T | DD/L/x30741 Integral | Cavity
g Shot Shot DD/L/16147Bt Tracer ‘ !
] } e i
g S.A.P. 3T | SAP. 3T | DD/L/13074t Integral | Cavity
- Shot | Shot DD/L/16147Bt Tracer
S.AP T AR 4T | DD/L/14187} Integral | Cavity |
Shot Shot DD/L/16147AT Tracer
Dz2/L/1450/GF /121
A.P. Shot 2T | A.P. Shot | 2T | DD/L/130741 Integral | Cavity ‘
DD/L/16147Bt Tracer \
|
A.P.Shot | 4T | ALP. Shot | 4T | DD/L/141871 Integral | Cavity |
DD/L/16147A%t Tracer ‘
Dz/L/1450/GF /121
A.P. Shot | 6T | A.P. Shot | 6T | I1.G.4045 Integral | Cavity
‘ (Canada) Tracer 3
‘ 0 | Re
Practice AT BE 2 | DD/L/14107 T. and I.| No. 11 H.E.S | il
I L i. 251
Projectile ‘ No. 12 }
{Rep.Shot) *
| ML PR |
Practice 4T | Practice 4T | 1.G.4046 Integral | Cavity |
Shot | Shot (Canada) Tracer
| Practice 6T | Practice 6T | DD/L/14218% Integral | Cavity
Shot Shot DD/L/16147A%t Tracer

D2/L/1450/GF /121

* Design weight for filling, plus

exploder

T Obsolescent





