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Preface

The Handbook of Current British Band. Service Fuzes has been compiled by the Inspectorate of

Fort 1 deals with the principles used in the design of fuzes, the general aspects of various 
types of fuzes and other miscellaneous information of a general nature. A ohart giving 
technical data is attached ss an annexure.

Part 2 has been divided into sections, each seotion dealing with one type of fuze e.g. 
Percussion D.A., Percussion D.A. and Graze; Mine A. Be. Within each section the detailed 
descriptions of the individual fuzes are attached as annexures for ease of insertion of additional 
fuzes or deletion of fuzes which may become obsolete.

Descriptions of "Drill", "Inert* or "Imitation" fuses have not been included in all oases.

The information detailed in this publication is based on a series of notes, compiled from 
various sources, by one of the technical officers of this Inspectorate, and any suggestions, errors 
of a technical nature or ommissions should be notified to the Director, Inspectorate of Armaments, 
Red Barracks, Woolwich, S.E.18,
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Section t 

PRINCIPLES

INTRODUCTION

1 . In general, a fuse acts In conjunction with an exploding system, to ensure the correct 
functi>ning of the bursting charge in a projectile, bomb, mine, grenade or rocket.

By far the greatest variety of fuses are to be found in projectiles fired from artillery 
weapons. These may be classified in a number of ways, thus:-

( i )  "Time" - to function after a predetermined time; these are subdivided intb 
"mechanical" and "combustion" aocording to the method of operation.

( i i )  "Proximity" - to function on nearing the target.

( i i i )  "Percussion Erase" - to function on appreciable deceleration'.

( It) "Percussion Direct Aotion" -  to function on impact.

(b) Aooording to position in the projeotile

( l )  "Nose" - shaped to oonform to the shell contour at the nose.

( i i )  "Base” - cylindrical in shape, for entry into the base of the shell cavity.

Nose fuzes have a right-hand and base fuzes a left-hand screw thread, to avoid the 
possibility of their becoming unscrewed by rotational acceleration in the bore. An exception 
to this rule is provided by nose fuses in some mortars and bomb throwers. Here, rotational 
affeots are negligible, and the use of a left-hand thread prevents the fuss from being 
unscrewed with the protecting cap (whioh has a right-hand thread).

(o) According to filling
( i )  "Igniferoua" fuses have a magazine filled  with gunpower, to give a flash; these 

fuses are not usually employed in H.E. shell unless the filling is provided with a 
piorlo powder exploder.

( i i )  "Detonating" fuses have a magazine filled  with a pellet of C.E. A small ohaimel, 
filled  with lightly stemmed C.E., eonneots from the detonator to the magazine, so 
that when the detonator is fixed, this continuous ooluon of explosive builds up a 
detonating Impulse.

Although particular types of fuses are oonsidered separately, one or more types may be 
combined into a single fuse, e.g. "Time and Percussion", "Direct Action and Erase", etc,

PUZB POWDERS

2. Puze powders as a whole are very sensitive to moisture, whioh in quite small quantities alters 
their rate of burning very considerably.

(a) 22 sec, and iO sec. Powders
These oonaiat of 75 per cent potassium nitrate, ^6 per cent charcoal and 9 per cent 
sulphur. They are made with specially selected oharcoal and under very carefully 
controlled conditions so as to produce powders whioh burn regularly and at the desired

(b) SR227 and 227A
These are very similar to gunpowder, their composition being 72 per cent potassium nitrate, 
21 per oent charcoal and 7 per cent sulphur, SR227 is used in the rings and SR227A in 
the form of pellets in combustion time fuzes.
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(o) RD 202
Elis is a slagless powder, so called to distinguish i t  from other fuse powders wtdoh, like 
gunpowder, yield on burning a large quantity of solid residue. It oontaino 74.2 per osnt 
ammonium perchlorate, 23.0 per cent charcoal and 2,8 per cent starch. It  gives very long 
tines of turning, and is used in the time rings of certain combustion time fuses.

FORCES

J. general. - i l l  components a t fuses are either fixed relatively to the fuse or are free to move 
within certain limits. The movement of the free components, controlled or restrained as necessary by 
friction and/or springs, depends principally upon the forces arising from acceleration, deceleration 
and spin, although it  is also affected by "side-slap" to an extent depending mainly upon the state of 
wear of the guns.

Some or a ll of these forces are utilised to ensure correct operation as well as in various 
safety devices.

4. Nose fuses

(a) Nose fuzes of the direct action type are normally “armed" by:- 

( l )  Set-back force or
( i i )  Centrifugal force or
( i i i )  4 combination of both.

(b) Set back force acts on the free or movable parts of the fuze at the instant of firing. 
Centrifugal force is intended to be effective only when deceleration occurs on the 
projectile leaving the bore, when the free or moving parts are forced outwards by spin.
While passing through the bore the moving parts are expeoted to remain in their original 
positions hy friction as a result of set-baok.

(o) The majority of fuzes incorporate shutters which move into the "armed* position hy the 
influence of centrifugal force. Such shutters are usually designed to remain in the 
"unarmed* or safe position until the shell is spinning between a specific number of 
revolutions per minute (r.p.m,), the maiher of revolutions varying in different fuzes to 
meet the requirements of the equipments for which they are approved. Springs assembled 
either under compression or expansion may be used to assist or restrain the centrifugal 
force.

(d) Locking devioes may also be incorporated to secure the movable components in the "armed" 
position after centrifugal force becomes effective.
In certain new fuzes a delayed arming shutter actuated by oentrlfugal force is incorporated 
in the design. See para. 4 (o) ( i i i ) .

(e) The "time* element of time (combustion and mechanical) fuzes, is initiated at the instant 
of firing by set-baok (.that is, the effect of inertia).

5. Base fuzes
(a) Base fuzes of the direct action type are normally "armed" in a manner similar 

described in (b) above.
(b) 4 "delay" action, which becomes effeotive after impact, may be incorporated.
(e) 4 rotary moving component or shutter which functions after set-beck but prior

oentrlfugal force becoming effeotive may also be incorporated in the design, 
may incorporate a delayed arming mechanism.

6. deceleration and Deceleration 
The acceleration of the projectile and fixed components tends to leave the free moving components

behind. I f  the acceleration ia moderate, the loose parts "creep back" and i f  violent, "set-baok". 
Conversely, deceleration causes "creep forward" and "set forward". Violent acceleration ooours at 
the instant of firing the gun, and comparatively moderate acceleration with the subsequent forcing of 
the projectile along the bore of the gun. Moderate deceleration continues from the moment the 
projectile leaves the muzzle until it  beoomes violent on impact. Violent and momentary 
deceleration also occurs with a worn gun with appreciable free run-up when the driving band first 
takes up the rifling.

to that 

to
Later designs
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Centrifugal force, resulting fron 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 fuze.

Centrifugal force is not normally intended to be effective until the shell has le ft the bore of 
the gun as the free components are expected to be held in their original positions by frictional 
forces proportioned to the set-hack forces in the gun,

6. Side-slap
forces acting in ft plane roughly at right angles to the axis of the bore are also set up owing 

to inadequate centring of the projectile. This causes the- shoulder of the projectile to hit against 
the bore of the gun.

These forces, however, are only appreciable with a well worn gun, and in this case, the 
excessive hammering, is known as "side-slap", With the more modern high velocity guns this tendency 
is restricted, i f  not eliminated, hy the fitting of double driving bands to the projectile,

MECHANICAL DEVICES

9. general
All fuzes embody devices to ensure

(a) Safety in handling, both before and during loading,

(b) Bare and muzzle safety immediately after firing,

(o) Arming after leaving the muzzle.

(d) firing of fuze magazine and initiation of the bursting charge in the shell.

The above devices are housed in the fuze body. for time fuzes, the fuze body also 
contains the time element, for proximity fuzes, the proximity element, and may also 
incorporate a self-destruction element.

10. Arming of the fuze, this is a mechanical event which is designed to take place as the shell is 
fired (i.e. time fuzes) or after the shell leaves the muzzle of the gun (i.e, percussion fuzes).
Before the fuze is "armed* it  should not be capable of being put into operation by any conceivable 
rough usage, or by any drop in any position which is likely to ooour in the Service. Generally 
speaking, the moving parts of a fuze are securely looked together by a number of devices, and the 
particular combination of forces which the fuse undergoes when being projected from a gun is used to 
unlock them. Any other combination of farces would not have the required effect. It is in fact a 
form Of combination look in which firing from a rifled weapon is the key.

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 looking devices, and, 
as a further safety measure, masking devices can be incorporated to block the detonating train tb an 
H.E. bursting charge.

A component is said to be "anted" when it  is in such a condition that there is nothing to 
prevent initiation of the bursting charge, either on a disturbance of the existing state of motion or 
rest (e.g. impact of a percussion fuze or movement of a blind) or on the functioning (normally or 
prematurely) of a time device.

Although freedom from premature action is essential for both safety and operational reasons 
and embraces handling, loading and projection until well dear of the muzzle, the projectile must be 
fully armed on approaching the target.

The various devices in use are described according to their principal functions of holding, 
masking and firing, bearing in mind the forces used to operate them as previously described.

11. Holding devices

(a) Shear wire (fig . 1) This simple device consists of a short length of wire inserted in a 
radial hole in the striker the ends registering in two holes in the fuze head, 
alternatively the ends may be turned over around the stem of the striker, (see Fig. 3).
I f  sufficient force is applied the wire will be sheared and the striker freed.

(b) Striker spring and Soring disc (Fig, 1) The striker spring consists of a spiral spring 
surrounding the striker to keep the striker separated from the detonator until overcome by 
a superior force (e.g. impact with the target).
The same function is performed by a corrugated spring disc in the centre of which is 
fixed a needle.



(c) Striker cup The striker cup consists of an inverted cup shaped metal component with a 
hole drilled centrally in the base through which the stem of the striker passes, the 
flanged head of the striker resting on the base of the oup. I f  sufficient foroe is 
applied on impact, the oup mill collapse and the striker mill be forced down on to the 
detonator,

(d) Centrifugal halls. Segments, etc, and Armine sleeves (Fig, 2) This combination depends 
for operation on two forces operating at right angles.
A number of balls, segments, eto., are retained under a flange of the striker by an 
arming sleeve. Movement of the detent on firing and of the arming sleeve due to oreep 
forward, uncovers the balls, eto. which are then free to move outwards under centrifugal 
foroe to free the striker.

(e) Stirrup spring (fig . 2) This consists of a thin metal cylinder with lugs turned over at 
each end and in opposite directions. The lugs can be used to look two concentric sleeves 
together and rest at opposite ends of each sleeve. One of the sleeves is fixed and the 
other kept against a lug by a spring. Toe lugs are designed to be straightened out ty 
one of the forces described (para. } )  and thus allow the moving sleeve to be freed under 
action of the spring,

( f )  ferrule (See Fig, 2) This is simply a aleeve or collar and is usually used to denote 
the- outer or holding sleeve used in conjunction with a stirrup spring to hold the 
moving (c.g. aiming) sleeve or ring.

(g) Patent (Fig, 2) This is a form of plunger, consisting of a small metal cylinder or 
block working in a hole or recess usually in the fuse body and resting on a spiral 
spring under part compression. The spring is used to keep the detent in a safe 
position in or behind a moving component and thus lock it .  The detent spring may be 
designed to be overcome by any of the forces described in para, j  to permit the detent 
being withdrawn and thus unlock or free the moving part.

SHEAR W IRE STRIKER SPRING



HOLDING DEVICES
FIG.2

SEGMENTS CENTRIFUGAL BALLS

UNARMED

STIRRUP SPRING AND FERRULE DETENT

unarmed on firing detent engaged DETENT DISENGAGED



12« Masking Devices

(a) General - la the open or "armed" position, the detonator is connected to the magazine by 
channels in the shutter and top portion of the magazine body. In some oases, the striker 
and detonator are above the shutter and the shutter channels are filled  with C.E, In 
other cases, the striker only is above the shutter, the detonator being housed in the 
shutter and therefore only positioned under the striker in the "armed" position.
Shutters are so designed that a solid part of the shutter when in the "unarmed1' position 
is interposed between the detonator, and magazine. They are kept in the "unarmed" or 
closed position by a spring, either operating directly or through an interlocking device. 
The shutter moves to the "armed" or open poaltion under centrifugal force. During the 
passage of the shell up the bore of the gun, centrifugal force has also to overcome 
friction between the shutter and platform of the fuse body due to set-back of the former, 
and, under ideal conditions, this may be sufficient to prevent the shutter arming until 
the shell leaves the muzzle.

(•>) Mon-delay arming or masking shutters (Figs. 3 * 4 )  These consist essentially of sliding 
or rotating blocks of metal, which, in the shut or safe position block the channel leading 
to the magazine to provide aafety from premature firing. In some oases it may take the 
form of an interrupter (or baffle) which masks the flash channel and is controlled by an 
optional selector which is set prior to loading*

(e) Belayed arming shutter (Fig. 4) This consists of a rotary type shutter containing a 
detonator assembled in a oireular shaped shutter housing. The shutter is held in the 
"unarmed" poaition by means of a apring-loaded safety plunger which engages in a looking 
plate. On apin, the aafety plunger disengages by centrifugal force and the shutter then 
rotates until the detonator is in a central position over the striker hole. The looking 
plate which fits  into a slot made across the fsoe of the shutter, moves out and engages 
in a recess made in the outer side of the shutter housing, thua locking the shutter in the 
open position. The delay is obtained by means of a pallet and pinion mechanism positioned 
beneath the shutter and this oscillates a segment by means of an escape wheel and pinion 
which retards the opening of the shutter.

SLIDING SHUTTER

SHUTTER UNARMED SHUTTER ARMED

ROTATING SHUTTER

(4



MASKING DEVICES

DELAY OR. NON-DELAY 
MASKING SHUTTER

DETONATOR SELECTOR

Top view shows selector at DELAY setting. 
Lower view (section turned 90”) shows flash 
path on impact.

Flash path to magazine

Top view shows selector at SUPER QUICK 
setting. Lower view shows masking shutter 
moved outwards by centrifugal force during 
flight also the flash path on impact

FIG.4

DELAYED ARMING SHUTTER
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13. Firing Devices

(«) striker, Firing pin (or needle) and Anvil (Fig, 5) A striker, firing pin or needle is a 
rod of steel with a pointed end to impinge on the detonator.
The American term "firing pin" is synonymous with "striker* and the distinction between a 
striker and needle is that of sise only, the needle being smaller.
An anvil is a steel blook with a nipple or boss projecting from the centre.
Initiation of a detonator is by impact with a striker or anvil nipple, The striker may 
be forced on to the detonator or the detonator (in a weighted holder of "pellet") on to a 
striker or anvil.
Striker and detonator are kept apart by a holding devioe. Additional and inter-locking 
devices can alao be incorporated.

(b) Hammer (Fig. 6) This is usually a rod with enlarged heed and is mounted in front of 
the striker and used to "hammer" the striker on to the detonator.
The hammer is often used with very sensitive fuses designed to function on striking 
on aircraft fabric or skin.
The sensitivity of the fuse can be reduced by having a thin diaphragm formed in the fuse 
head above the hammer. The ahape of the hammer head and thickness of the diaphragm is 
somewhat critical. I f  such a fuse is too sensitive it may function on impact with rain-

In some cases, the hammer and striker are combined in one piece and the combined hammer and 
striker is then termed as "hammer". ^

(°) striker spring (See Pig.5 ) The striker spring oonsists of a spiral spring surrounding
the striker, one end of which seats on a flange formed on the stem of the striker, and 
is used to drive the striker down on to the detonator when released by a trigger. The 
spring is kept in compression until released and must not be confused with the striker 
spring used as a holding device (see para. 11 (b)).

(d) Inertia pellet (Fig. 6) This is a metal weight, usually cylindrical in shape and can be 
used to house a detonator and carry it  on to a striker or anvil. Alternatively, it  can 
be fitted with a striker, in which oase the pellet moves forward for the pointed shank to 
impinge on a fined detonator.

STRIKER

FIRING DEVICES 

ANVIL

FIG.5

FIRING PIN OR NEEDLE



0ther Tuj° Components

(a) Pellets
These are formed of pre-presaed explosive, both C.S. and gunpowder pellets being used. 
Powder pellets are sometimes perforated, in which case they serve to reinforce flash, or 
they may be solid and in this fora constitute & delay.

(b) Detonators (Pig. 7)
These are either igniferous or disruptive according to whether they are required to ignite 
powder or detonate C.E. respectively.
Detonators consist of small copper cups or shells containing the explosive, closed hy a 
thin metal disc and a brass washer secured usually by turning over the lip or lugs 
formed on the mouth of the cup. In more recent designs of fuses, lugless detonators may 
be assembled therein.
Certain detonator copper alloy cups are tinned whilst others may be made of aluminium. 
Detonators are normally initiated by the needle point of the striker piercing the 
detonator i.e. by friction, but occasions ooour where they may be initiated by a flash 
from another source, e,g. a powder pellet or another detonator. Caps (in the ease of 
primers and tracer igniters) on the other hand are initiated hy the rounded end of a 
striker being driven on to the base of the oap and causing the composition to be "nipped* 
between two metal surfaces, i.e. the base uf the cap and rounded end or boss of an anvil.
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(c) Magazine (Mg, 8)
This can be formed either in the body of the fuse, or can be a separate container secured 
in or to the body.
It may be either igniferoua or detonating according to whether it  is filled  with gunpowder 
to produce a flash or with C.E. or pentolite to detonate an H.B. charge.

(d) Channels (fig . 8)
These connecting links say contain loose mealed powder, oompreaaed powder, pellets of 
powder or C.E., or may be empty and merely serve the purpose of flash direction.
Channels filled  C.E. or similar high explosive are used to ensure substantial continuity 
of the detonating train,

(e) Caps
These may be of two kinds, an inner one (normally known aa a striker cover) to proteot and 
prevent interference with the head of the striker, to act aa a windshield and also to 
prevent moisture, grit, eto. entering the nose of the fuse. This is not removable. The 
other is an outer or "safety cap" designed to proteot the nose of the fuse in transit and 
handling but intended to be removed at the time of loading the projectile in the gun,

(f ) Washers (for use between fuse and projectile)
On 8th November, 1955 approval was accorded for Mo. 221B Ilk. 5 and No. 390 Mka. 1 and 2A 
fuses manufactured with bodies without stepped shoulders to have a brass or tinned plate 
2.3 inch diameter washer (Ql/38) fitted uMer the flange of the fuse body, at the time of 
production. This is to prevent the Sana, securing fuse cover being pinched between the 
flange and the lip of the projectile which would otherwise make removal of the band

15. Delay in fuses may be fixed or optional and may he attained in two ways

(a) The imposition of a baffle in a flash channel to force the flash to follow a tortuous path.

(b) A layer of solid pyrotechnic material which must be burnt through to allow the flash to



Having regard to the characteristics of detonation, i t  will be evident that delay can o 
obtained in the ignifercus train of a fuse and not in the disruptive train. Consequently a 

‘—  ̂ disruptive fuse can normally only have delay incorporated i f  the early part of the explosive train
is igniferous.

Systems (a) and (b) above may be employed together.

CJRB AM> PRESERVATION

16. Fuses deteriorate quiokly when exposed to the atmosphere; it  is important, therefore, that 
only such as are required for immediate use should be uncovered or removed from their hermetically 
sealed cylinders.

With effect from September, 1950, to improve the protection of fuses from atmospheric 
conditions and water, approval was accorded for anodised surfaces exposed after assembly to be 
coated with Varnish RD 1177, care being taken to avoid applying any varnish to the plastic noses of 
V.T. and C.V.T. fuses.

All openings in fuses are treated with composition to prevent the entry of moisture and under 
normal conditions, fuzes should remain waterproof,

17. Time, and Time and Percussion fuzes of the combustion type are treated with waterproofing 
composition (i.e . Hark 9 luting) over the escape holes in the time rings, set screw recesses and 
also in the spaces between the cap, time rings and body. The threads of the base plug are treated

These fuzes are further protected by metal or tinned-plate covers which form an integral part 
■of the fuze and are scoured in position by a band secured by wire or similar means. The covers 
should never be twisted by hand to ascertain i f  they are tight, they should only be tqsted by 
pulling. When issued separately, fuzes are packed in containers or cylinders which are hermetically 
sealed. From the foregoing it  will be seen that fuzes are adequately protected and should remain 
serviceable so long as the fuze seal remains unbroken and the container or cylinder in good 
condition.

18. The waterproofing of the time ring is broken when a fuse is set, or by loss of tension and 
unless i t  is restored at once the fuze may rapidly become unserviceable. The time ring may be 
moved accidentally by the turning of a loose fuze cover, or by vibration when travelling i f  the 
time rings have become loose due to loss of tension.

Whilst the fuze cover, is in position on the shell it  must be assumed that the fuze is 
serviceable and usually the fuze will be found to be set at SAFE when the cover is removed.

19. "Tensioning" is the means by which relative movement between the time rings and the fuze body 
is prevented and the flame from the composition in the time rings of powder filled  fuzes is confined. 
It also provides a seal against the entry of the flash of any propellant gases that may pass over 
the shell. Loss of tension may therefore lead to a "flash-over" or a premature in powder train 
fuzes. Further, i f  the time rings are loose in powder filled  fuzes they may move relative to one 
another and ao alter the setting; thus leading to a blind, a burst out of the calculated position 
or possibly a premature. Fuzes that have lost their tension, or have loose time rings, must not 
therefore be used.

20. Loss of tension with consequent movement of time rings is a defect seldom found, but every 
effort should be made to detect such defects when fuzes are_ uncovered. When a fuze is uncovered 
and found to be set at other than the SAFE position it  is a" clear indication of loss of tension and 
it  should be replaced as soon as possible. I f  this cannot be done, it  should be set aside far 
examination by an I .0.0. after it  has been re-set at SAFE and had the waterproofing restored,

21. Except in great emergency, fuzes should not be pre-set unless some means of waterproofing is 
instantly available. When fuzes have to be pre-set it  is imperative that the waterproofing seal, 
broken by the operation of setting, should be restored immediately the setting of each individual 
fuze is completed.

22. All uncovered fuzes, whether set at SAFE or not, should be treated with approved luting.
The composition should be worked by hand into the grooves above and below the movable time ring. 
Surplus composition must be scraped off with a suitable chisel-shaped tool of wood or non-ferrous 
metal. None should be le ft in the setting slots, nether should there be a heavy deposit on the 
escape-hole discs of the time rings. The surface of the fuze must be le ft clean with the 
graduations clearly visible. This operation must he repeated every time the time ring ie moved 
and will be facilitated i f  the composition is slightly warmed.

'—. This waterproofing procedure will not repair a damp fuze, but it  will ensure that a dry fuze
remains serviceable.



PART I 

Section 2
TYPES OF FUZES

TIME FUSBS

1, General Tine Puses are set for time before loading by rotation of & moving portion of the 
fuse against the fixed fuse body by means of a fuse key, fuse setter or fuse setting machine. 
Graduations are provided to enable the setting to be set by hand. In some latter designs, however, 
the graduations are omitted because the fuses are always set by mechanical fuse Better,

The time element may be either of the combustion or mechanioal type.
The bottom portion of the fuse body generally forms a platform upon which the moving part 

rotates for setting the time of functioning. With British fuses, the fixed part is either graduated 
in arbitrary fuse lengths for reading against an indicator on the moving part, or else the moving 
portion is made to operate a fuse length indicator on the fixed part. Id addition, both fixed and 
moving parts have slots for the engagement by the pawls of fuse keys or the older fuse setting 
machines. These slots are also used for setting the fuse at "SAFE". The latest fuse setting 
machines grip the fuse by means of knife rings.

The moving portion must be tight enough to prevent movement in handling, transport, loading 
and firing, and yet sufficiently loose to permit setting by the fuse key, fuse setter or fuse 
setting machine. The maintenance of the correct stiffness or tension is important.

"lime" refers to the length of time from the instant of firing the weapon to the Instant of 
functioning of the fuze.

2. Mechanical This type of fuse normally has a fully wound-up clock-work meohanism retained by 
a trigger, which is released by the "set-baok" on acceleration, after which the mechanism works 
until the movement of its parts releases a striker which is driven on to the detonator by a spring. 
The time between the starting of the mechanism and the release of the striker can be varied by the 
"setting" of the fuse. In modern designs a direct action percussion head may also be fitted. In 
certain fuzes, however, the time meohanism may be functioned by centrifugal force.

5* Combustion In the combustion type of fuse the detonator, in a suitable holier, is supported 
on a stirrup or coiled spring sufficiently weak to allow the holder to "set-back" on acceleration, 
bringing the detonator on to a needle. The resultant flash ignites a gunpowder pellet which, in 
turn, ignites the composition in the time ring(s).

These fuses embody a train of compreased powder which burns through until the time as set has 
expired. The flash then fires a magazine, The powder is generally contained in circumferential 
grooves in adjacent time rings, the powder burning in one ring until i t  can ignite the powder in the 
other, depending upon the relative position of the two rings as determined by the setting. Two 
rings are usually employed, the upper ring being fixed by pinning to the stem of the fuze body, and 
the other movable, or "free" to rotate on the stem. The under surface of both rings is grooved 
for almost the entire circumference, the grooves being charged with fuze powder under compression.
The upper ring has a radial channel from one and of the powder groove to pick up the flash from the 
detonator, the channel containing a perforated powder pellet to facilitate 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 perforated 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.

Cloth washers are placed below the two rings to ensure a tight joint. Both rings are 
secured by a cap which is screwed on to the stem of the fuse and hears down on to the rings to 
secure the necessary tension.

The central stem or body contains the detonator, needle and magazine,

PERCUSSION FUZES
4. General Percussion fuzes are of various types according to the speed of action required. 

Generally speaking, the Direct Action fuze has the fastest action, followed closely by the Graze 
fuze and finally by the Delay Action Graze fuze.

The essential elements of percussion fuzes arc the firing mechanisms accompanied by the 
holding and safety devices. These have already been described in detail in Section 1,

A self-destruotion device is necessary for shell fitted with percussion fuzes when used in the 
A.A. role to prevent functioning of the fuse on impact with the ground should the fuze not 
function at the target. Such a device may he embodied in the fuze as a time element.

The term "delay" when used in conjunction with percussion fuzes refers to the action at the 
instant of impact.

w *

20



5. Direct Action (D.A.) Fuses These fuses may be of the igniferous or detonating types, the 
mechanists consisting of a needle supported on a thin metal disc, or a hammer or striker supported 
on a shearing wire or coiled spring, exposed to a direct blow on impact with the target; its 
sensitivity depending on the strength of disc, shearing wire or coiled spring. It  may be provided 
with a safety pin or tape, arming sleeve and segments retaining the striker in a safe position, and 
also usually a shutter,

D.A, fuses filled  C.E. are instantaneous in their action while D.A. fuses filled  gunpowder 
have a slight delayed action.

6. Direct action impact (D.A.I.) Fuses These fuzes may be of the igniferous or detonating types, 
they differ mainly from the D.A. in being less sensitive. The mechanism usually consists of a 
steel hammer supported on a atout shearing pin; a shutter is also usually embodied.

7. graze fuzes The interior mechanism of graze fuzes is so arranged that whan the shell is 
ohecked in flight or receives an appreciable deceleration, a movable part, usually called the graze, 
or Inertia pellet can move forward to carry the detonator on to the needle (or vice versa). A 
creep spring keeps the two apart until this deceleration is experienced. As the movement of the 
inertia pellet or weighted needle gives rise to an "air gap" the fuse detonator is of the flash type.

graze fuzes have a small inherent delay.

TOPS AMD PERCUSS 10 tt OTZBS

3. These are time fuzes in which a percussion mechanism is embodied,

' BASE fuzes

9. These fuzes usually depend on a detonator in an inertia pellet being driven on to a fixed 
needle (or vioe versa) by the sudden retarding of the projectile at the moment of impact. A delay 
may be incorporated. Later designs normally incorporate a delayed arming mechanism.

PROxarn or variable time fv ,i.) fuzes

10. These are automatic time fuses that require no time setting. They are designed to detonate 
the shell at the optimum lethal distance from the target, provided that, in the oase of A.A. targets 
the trajectory passes sufficiently dose. The present day artillery V.T. fuse in service use is 
essentially a combined self-powered radio transmitting and receiving unit. In flight, the armed 
fuze transmits radio waves, Unlike radar devices, the waves are sent continuously and are non- 
direotional. The radio waves fronts which are reflected back to tha fuze, from any suitable 
reflecting surface, e.g. the ground or an aircraft, Interact with the transmitted waves. Wien this 
inter-action of transmitted and reflected waves, resulting in ripples or beats, reaches a 
predetermined intensity, an electronic switch is tripped which permits an electric oharge in the 
firing capacitor (condenser) to flow through an electric firing squib, detonating the filling in the 
projectile.

The major differences are in the matohing of the radio to the shell, in optimising the 
sensitivity to the target ( ground or a ir ), in the arming delay and in the self destruction features

Safety devioes are included as for other types of fuzes. These may be either electrical or 
mechanioal. The fuzes are completely bore and muzzle safe,

ELECTRIC EPEES

11 . These are usually functioned by means of a current passing through slsotrio lsads connected to 
a battery. The instant of actuation is therefore controlled and often from a distance. The ends 
of the connecting wires are usually hared and t hey may or may not be fitted with nipples. Where
wires are of an unequal length, this is to minimise the risk of a short circuit when connecting up.

Electric fuzes either singly or in series are often used as a primary ignitory component in a 
sub-assembled store.

COBTACT EUZES

12. This term is usually associated with fuzes actuated by direot application of pressure such as 
fuzes for A, TK, mines.
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PART I

Section 3

IDENTIFICATION OF FUZES
IDENTIFICATION OF FUZES

NOltfflCLATURB OF FUZES (ALLOTMENT OF NUMBERS)

umbering of fuzes according to their design was introduced many years ago, 
the groups provided by the originators were not sufficiently extensive to 

cope with the great expansion of fuze design, various oases of apparently inconsistent numbering will 
be met with. In later practice, however, the system will be found to be applied more consistently

K«e mechanical fuzes of 2 i h gauge begin with Hi

Small peroussion fuzes, i.e„, of gauge smaller than G.S. 1 inch begin with Ho. 130 

Fuzes, TAP,  of 2 inch gauge begin with Ho. 80

Fuzes, TAP,  of S.S. 1 inch gauge begin with Ho. 50

Tine fuzes of 2 inch gauge were introduced with Ho. 30, although congestions subsequently 
necessitated the use of numbers 28 and 29 for this type of fuze.

6.5, gauge time fuzes of more modem description are numbered upwards from Ho. 25, although 
eerlier patterns of this class of fuze bore even earlier numbers.

5.5. Gauge percussion fuzes of the F.A. and D.A.I. types begin with Ho. 1 and continue after 
Ho. 19, owing to congestion, with Ho. 44

2. The remaining nose and base percussion groups bear various numbers out of the general order: 
this was the result of the lack of numbers available.

Ir. certain cases (viz. Hos. 65A, 80, BOB, 83 , 88) time and peroussion fuzes had their number 
advanced by 100, i.e., becoming 165A, 180, etc., upon conversion to time fuzes only. This indicated 
that the peroussion portion had been rendered inoperative by removal or other means.

Fuzes bearing fractional numbers, such as 80/44, also had their percussion portion rendered 
inoperative in a similar manner to Hos. 180, 188, eto., but different therefrom in having the first 
two graduations on the ring obliterated.

The fractional number given to these fuses was originally used to denote the fact that they 
were time fuzes of the type designated by the number but adapted for use with a modified Ho. 44 fuze 
used as a gaine.

5. FUZES OF NEff EFSI&N WILL, IRRESPECTIVE OF THEIR SIZE, TYPE OH CLAS3XFICATX0H, HE INTRODUCED BY 
MODEL number followed by the letter A and a number, e.g., L3A1 instead of a serial number and mark 
formerly used for identification. New patterns of existing fuzes will, however, continue to be

introduced and identified by an advance of the Hark.
Ir. the oase of proximity fuzes a final letter may be used 

models of the same fuze e.g., L7A1C.
> indicate frequency changes in

4. Certain Naval and Air Service fuzes were allotted numbers under the odd numerical system 
referred to above, but details of such fuzes are not included in this publication.

IPBHTTFICATIOH LETTERS

5. The following general indications in nomenclature and stamping of fuzes were used in the past, 
and fuzes so marked may still be met with. This system of identification has, however, now been 
dispensed with.

"A" after Hk. of fuze Indicates fuzes similar to the previous converted Hark but of 
new manufacture.

"A" after Ho. of fuze Indicates a Picric Powder Ftellet in lieu of a C.B. Pellet is 
assembled in the central magazine.
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"B" after Mo. of fuze ... 

"B" after Kk. of fuze ...

BC" after No. of fuze ... 

"D" after No. of fuze ... 

"D" after Mk. of fuze ...

”E" after the No. of fuze

"B" after the Mk. of fu 

”M" after the Mk. of fu

"P° after the Mo. of fu 

"Ft. SFL" after the Mk. 

“S" after the Mk. Of fu

. Kk, of fu

• after the Mk. of fuze

Indicates the substitution of a weaker detent spring in place 
of the normal one for which the fuse was originally designed.

Indicates a fuze fitted with a one piece striker instead of 
a striker with separate head.

Indicates a converted fuze.

Indicates fuse incorporates a delay.

Indicates a fuze with a brass disc inserted above the detonator 
in the detonator plug.

Indicates the incorporation of a safety shutter, e.g., the 
No. 106B is fitted with a safety shutter whilst the No. 106 
is without one.

Indicates the incorporation of a stronger creep spring, e.g., 
No. 119B Mk. 1B,

Indicates modification of the original design.

Indicates a Naval Servioe fuze (stocks of which may be found 
in the Land Servioe).

Indicates a powder filled  magazine.

Indicates it  is manufactured from Lead free material.

Indicates a fuze fitted with a steel instead of an aluminium 
hammer head.

Indicates a fuze which has had its percussion detonator 
removed and has been converted to function as "Time1' only.

Indioatea a fuze fitted with a Lead Azide detonator.
(Biis marking has now been dispensed with effect from October 
19V> W.O.L.C. B3973 refers).

Indicates conversion.

were stamped in Roman numerals. Since this date arabic
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A* Initiating composition 'A4 mixture

L, Initiating coapositicn 'L* mixture

exploding (CS)

DETONATOR CHART

IUSU0IOBKL MTONAICE BRAUIO !K>.
2/1 ^

«X 155 a?

Puio, Kim, Ar.ti-TajJt So.I. 2"1 5*7 ge. "AS* luglee* tinned copper alloy cup «3t 124 A?

*“8* ».*. *>.H7 15, 17, 17/1. ) i7̂/ 3, 17A.J 5 gr *A21 copper alloy oup
5*5 fP* ’L*’ Ingle ae tinned oopper alloy cup

« 37 A? 
QX 124 A?

S t  s r « ? r  D-i- ■* Upper:- 5*7 gr. 'U» luglaaa tinned copper alloy oup
Jute, flBreuaaion, O.A. Nio.1611/2, 3̂V1 Md ) 3/2 )

5 gr. 'AS' oopper alloy oup2.8 gr. *Al* lugleaa tinned copper alloy cup2.6 gr. ’LZ‘ luglew tinned copper alloy cup
QX 57 A?
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PART 2, SECTION

c Introduction

PERCUSSION FUZES

1. The fuzes described in this Section are essentially unrotated rocket fuses of the base 
percussion detonating type with non-delay action on impact. A detailed description of the "action" 
for each individual fuse included will be found in the particular Annexure and the illustrations 
incorporated therein*



FlfZE, PHtCPSSIOH. L5. U.K.. MtOh

PART I, SECTION I
ANNEXURE □

1. Particulars

(a) Type Persuasion, base

0>) Weapon Launcher, Rocket, 3.5 in. C.K., 1120 Hark 2

(c) Projectile H.E.A.T.

DESCRIPTION -  HARK 1 FUZE {Fig. 1 )

&ENERAL

2. Hie L5, tJ.K., MVlk Mark 1 fuse is a base percussion detonating type functioning with non-delay 
action on impaot. It consists principally of a body, plug, magazine, sealing disc, plunger, creep 
spring, actuating sleeve, set-back sleeve, striker, detonator, stop screw, locking pin and spring, 
ejection pin and safety band.

3. Body. - The body is made of aluminium alloy anodised all over. It is cylindrical in shape, 
formed plain, with an external diameter of 2 inches. Internally, a shoulder is formed towards the 
rear of the body on which seats an aluminium disc, and beyond the shoulder the body is sorew-threaded 
to receive a body closing adapter on to which is screwed the rooket motor. The front portion of the 
body is threaded internally at the mouth to accept a plug into which is screwed the magazine. In the 
side of the body a slot is cut for the ejection pin and adjacent to it  a hole is drilled and threaded 
for a stop sorew. Opposite to the slot for the ejection pin, a recess is made to house the locking 
pin and spring which are retained in the recess by a small screwed plug.

k. Plug. - This plug is made cf aluminium alloy anodised all over. It is cylindrical in shape and 
threaded externally to 1.5 inch diameter (20 UNS-2A) partially to screw into the front of the body and 
partially to engage in the screw-threads formed in the rocket head. Internally, it is recessed on 
two diameters, the larger being sorew-threaded to accept the magazine, the smeller housing the 
detonator. A circumferential recess is formed around the face of the rear of the plug and two key 
holes are drilled in the front to facilitate assembly. A paper diso is inserted between the plug 
and the magazine, being secured to the face of the plug by shellac.

5. Magazine. - Made of aluminium alloy anodised all over, the magazine is cup-shaped and threaded 
externally to sorew into the plug. Internally,,i t  houses the pre-preesed C.E. pellet. Two flats 
are formed on the base to facilitate assembly into the plug.

6. Sealing disc. -  This is a dished diso of aluminium alloy anodised all over. It is assembled 
into the rear of the body, the rim being flattened by pressing it  on to the shoulder formed in the 
body.

7, Plunger. - Made of brass, sine plated all over, the plunger is oone shaped with a flange 
formed at the rear. It is housed inside the body, the flange resting against the inner side of the 
shoulder formed towards the rear of the body.

8, Creep spring. - This is a cylindrical coiled tinned steel wire spring, formed with 2.1/2 
effective coils of 0.02 inch diameter wire, one coil at each end being close coiled and ground square 
with the axis of the spring. It is assembled around the actuating sleeve.

5. Actuating sleeve. - The actuating sleeve is made of steel, zinc plated all over. It is 
cylindrical in shape and formed with a small external flange at the rear. About the centre, a 
longitudinal slot is formed and three slots are out in the forward end. It is assembled around the 
plunger.

10. Set-back sleeve. - The set-back sleeve is made of steel, zinc plated all over. It is 
cylindrical in shape and a longitudinal and radial slot are cut in ona side. It is assembled over 
and around the actuating sleeve.

11. striker. - The striker consists of a zinc-plated steel pin formed with a needle point, above 
which is a flange and a shank; a flat double phosphor-bronze spring and a steel triangular shaped 
plate lever formed with a lug each side. The pin is riveted to the centre of the apex of the 
lever and to one end of the spring.

12. Detonator. - This is a 8.6 grain "A2Y" (copper alloy eup) detonator, and it  is assembled with 
the open end towards the striker, behind a glazed board washer in a hole formed in the centre of the 
Plug.
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13. Stop screw. - The screw is Bade of steel, sino plated all over, the head "being formed with a 
screwdriver slot. It is assembled in the side of the body and acts as a guide for the set-baek 
sleeve and a stop for the actuating sleeve.

14. Looking pin and spring. - The looking pin is made of brass, sine plated all over and formed 
with a flange around the centre. It is assembled in the side of the fuse body, followed by a small 
cylindrical coiled steel wire spring, and is retained in the fuse body by a small screwed plug.

15= Election pin. -  The ejection pin is made of a tael, sine plated all over. It is formed from 
square bar, with a number of steps or keyways, A dome shaped cup is welded to the outer and and 
houses one end of a coiled steel wire ejection spring when the pin is assembled in the fuse. The 
ejection pin passes through the fuze body and is held in position by the safety band whioh 
encircles the body. This pin prevents any movement of the internal parts during storage, transit 
and handling; i t  also masks the detonator from the striker, thus precluding any accidental function­
ing.

16. Safety band. - The safety band is made of steel sino plated all over. It is formed from flat 
spring strip, hinged in the centre, the ends being fitted with a loop and engaging lever for securing 
purposes. The band is painted green and printed in red on one side are the words "SAFETY BAND - 
NOT TO BE REMOVED UNTIL ROCKET HEAD HAS BEEN LOADED INTO LAUNCHER". On the side opposite to the 
legend is a raised boss around the underside of which is fitted a neoprene washer, whioh is retained 
by lugs being turned over on to the outer edges.

SAFETY A3RAHSEMEKTS

17. “Hie ejeotion pin, whioh is held in position by a hinged safety band prevents any movement of 
the internal parts during storage and handling and, in addition, masks the 8.6 grain "AZY" 
detonator from the striker.

ACTION (FIC. 2)

18. The safety band is not removed until just prior to the rooket head being finally pushed home
into the launcher, and under the influence of its spring the ejection pin moves out from the "safe"
position to look in the set-back sleeve. The fuse cannot arm when the ejeotion pin is in either
of the two positions. As the rooket enters the launcher, the ejeotion pin is depressed by the bore 
of the launcher into the intermediate position. The set-back sleeve is then free to move on 
firing. It will be noted that at this moment the fuse is s till safe since the ejeotion pin prevents 
movement of the aotuating sleeve and firing pin. I f  it  becomes necessary to remove the rocket from 
the launcher, the ejeotion pin w ill move outwards and re-engage the set-back sleeve thus returning 
the fuse to its looked position. The safety band should then be replaced thereby returning the 
ejeotion pin to the original safe position.

19. When the rooket is fired. - The force of set-back opposing the action of the creep spring
moves the set-back sleeve to its rearward position where it  is held by the looking pin.

20. When the rocket leaves the mussle of the launoher. - The ejeotion pin is thrown clear of the
fuse and the fuze is fully armed.

21. During flight. - The set-back sleeve and the aotuating sleeve are prevented from rotating by 
the stop screw which passes through a slot provided in both sleeves. The striker spring also 
prevents the striker point from impinging on the detonator, and the creep spring retards the forward 
movement of the plunger and actuating sleeve. The strength of the creep spring is strong enough to 
retard the plunger and aotuating sleeve and to prevent the fuse from firing should the rooket 
strike a light object such as light brush or undergrowth.

22. Upon imnaot (or graze with a heavy object). - the inertia plunger and aotuating sleeve over­
come the force of the creep spring and movs forward. The aotuating sleeve aided by the weight of 
the plunger bears on the lugs of the triangular frame on which the striker is mounted. The striker 
spring is depressed and the striker forced on to the detonator which, in turn, detonates the C.E. 
pellet in the magazine and the filling in the rooket head.

MIRK 1 (Obsolescent) WOLC - § 05462, C91A5

23. As described in paras, 2 to 22 Inclusive.
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FUZE DRILL L5

(» ) Type

(t>) Weapon 

(o) Projectile

(a) use
DESCRIPTION - Mark 1

Drill, inert, base

Launcher, Rocket, 3,5 inch U.K. M2Q Mark 2

Socket, 3,5 inch Drill, L1A1

To represent Puses I>5 U.K, Ift-Ot- Mark 1 and L16.

CENERAL

2. This is an inert fuse comprising an aluminium alloy body with a projecting pin to represent the 
ejection pin on operational fuses. A safety hand is fitted to enable the correct loading drill to 
be carried out.

3, A hole is drilled longitudinally through the centre of the body with another drilled at right 
angles to it.

U. The fuse is coloured black with markings in white.

SUMMARY OP DIFFERENCES
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1, Particulars

(a) TST®

(b) Weapon

(o) Frojeotile 

(d) Use

DESCRIPTION - Mark 2 (Pig. 1 )

Practice, inert, base

Launcher, Rocket, 3.5 inch U.K. M20 Mark 2 

Socket, Practice, 3-5 inch U.K. M29 Mark 2 

To represent Fuses 15 U.K. M404 Mark 1 and L16

FUZE HtACTICB L5

2. The L5 Mark 2 practice fuse is an inert fuse comprising an aluminium body with steel ejection 
pin and is fitted with a safety band. It incorporates the mechanical details to make loading 
procedure and the action, up to the time the rocket leaves the launcher, similar to the operational 
fuse.

3. The exterior surface of the fuse is coloured light blue and markings are in white.

4. Body. - Made of aluminium alloy and cylindrical in shape, at the front it is threaded externally,
on a reduced diameter, to take the practice head and, at the rear, threaded internally to take the 
body closing cap of the motor. From the rear a central longitudinal boring is made to accept the 
setback pin whilst another is made at right angles to this boring near the front end do take the 
ejection pin. A smaller diameter hole, to form the housing for a detent ana spring, is made 
diametrically opposite the housing for the ejection pin and approximately in the centre of the body.

5. Ejection pin. - Of round section end with a domed top welded in place, a portion approximately
one half inch long near the bottom of the pin is reduced in diameter. It is assembled into the body

H-'  with the ejection pin spring between the domed top and a recess formed on the circumference of the
body by counterboring.

6. Setback pin. - A pin of circular section which is slotted at the forward end to allow the
passage oftbe reduced diameter portion of the ejection pin. This slot is eounterbored from the top 
to the diameter of the main portion of the ejection pin. A small portion near the centre of the pin
is reduced in diameter. It is held in place in the central boring in the body by a spring and screw.

7. Safety band. - As used on the L5 U.K. M404 Mk.1 and L16A1 fuses.

ACTION (FIG, 2)

B. The safety band is removed just prior to the rocket being finally pushed home in the launcher.
The ejection pin moves out under the influence of its spiring but is retained in the fuse by the 
setback pin. When the rocket is pushed home the ejection pin is depressed by the bore of the launcher 
bearing on the domed head. In this position the smaller diameter portion of the ejection pin is in 
line with the slot in the setback pin.

9. When the rocket is fired the force of setback overcomes the setback spring and the setback pin 
moves to the rear releasing the ejection pin. The setback pin is held in this rearward position by

10. When the rooket leaves the launcher the ejection pin moves out under the influence of its spring 
and is thrown clear of the fuze.

SUMMARY OF DIFFERENCES

MARX 2 FUZE V»LC-§ C 5434

11. As described in paras. 2 to 10 inclusive.
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FUZE. PERCUSSION, L1fi

Percussion, "base

(b) Weapon Launcher, Rocket, 3.5 inch U.K., 1120 Mark 2

(c) Projectile H.E.A.T.

SESCRIFTIOH - MODEL A1 (Fig.1 )

GEIERAL

2. The L16a1 fuse is a base percussion detonating type functioning with non-delay action on impact. 
It consists principally of a body, plug, magazine, sealing disc, plunger, creep spring, actuating 
sleeve, set-back sleeve, striker, shutter assembly, detonator, stop screw, locking pin and spring, 
ejection pin and safety band.

5* Body. - The body is made of aluminium alloy, anodised all over. It is cylindrical in shape, 
formed plain, with an external diameter of 2 inches. Internally, a shoulder is formed towards the 
rear of the body on which seats an aluminium disc, and beyond the shoulder the body is screw-threaded 
to receive a body closing adapter on to which is screwed the rocket motor. The front portion of the 
body is threaded internally at the mouth to accept a plug into which is screwed the magazine. In the 
side of the body a slot is out for the ejection pin and adjacent tc i t  a hole is drilled and threaded 
for a stop screw. Opposite to the slot for the ejection pin, a recess is made to house the locking 
pin and spring which are retained in the recess by a small screwed plug. Adjacent to the locking pin, 
another pin is inserted through the side of the fuse body to locate the shutter assembly and prevent 
it  rotating.

A. Plug. -  The plug is made of aluminium alloy anodised all over. It is cylindrical in shape and 
threaded externally to 1.5 inch diameter (20 UNS-2A) partially to screw into the front of the body and 
partially to engage in the screw-threads formed in the rocket head. Internally, it  is recessed on 
two diameters, the larger being screw-threaded to accept the magazine; the smaller, leaving a thin 
diaphragm of metal between the base of the recess and the outer surface at the base of the plug, is 
filled  with loose O.E. stemmed in. Two key holes are drilled in front to facilitate assembly.

5. Magazine. -  Made of aluminium alloy anodised all over, the magazine is cup shaped and threaded 
externally to screw into the plug. Internally, it  houses the prepressed C.E. pellet. Two flats 
are formed on the base to facilitate assembly into the plug.

6. Sealing disc. -  This is a dished disc of aluminium alloy anodised all over. It is assembled 
into the rear of the body, the rim being flattened by pressing it  on to the shoulder formed in the 
body.

7. Plunger. - Made of brass, zinc plated all over, the plunger is cone shaped with a flange formed 
at the rear. It is housed inside the body, the flange resting against the inner side of the 
shoulder formed towards the rear of the body.

8. Creep spring. - This is a cylindrical coiled tinned steel wire spring, formed with 2.1/2 
effective coils of 0.02 inch diameter wire, one coil at each end being close coiled and square with 
the axis of the spring. It is assembled around the actuating sleeve.

9. Actuating sleeve. - The actuating sleeve is made of steel, zinc plated all over. It is 
cylindrical in shape and formed with a small external flange at the rear. About the centre, a 
longitudinal slot is formed and three slots are cut in the forward end. It is assembled around the

10. Set-back sleeve. - The set-back sleeve is made of steel, sine plated all over. It is 
cylindrical in shape and a longitudinal and radial slot are out in one aide. It i3 assembled over 
and around the ectuating sleeve.

11. Striker. - The striker consists of a zinc-plated steel pin formed with a needle point, above 
which is a flans* and. a shank; a flat double phosphor-bronze spring and a steel triangular shaped 
plate lever formed with a lug at each side. The pin ia riveted to the centre of the apex of the 
lever and to one end of the spring.

1. Particulars 

(a) Typ«
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12, Shutter assembly. -  This comprises a Shutter plate, shutter, shutter spring, shutter retaining 
spring, shutter spring pin, shutter hinge pin, and shutter retaining spring pin. The shutter plate 
is a flat circular disc, with a slot formed on the outside to f i t  over a locating pin inserted 
through the side of the fuse body adjacent to the looking pin. The end of this pin positions the 
plate and prevents it  rotating. The front surface of the plate is cut away and shaped to act as
a guide for the shutter and around the periphery a slot is made to accommodate the retaining spring. 
The shutter hinge pin, shutter spring pin and shutter retaining spring pin are also assembled in the 
front surface of the plate. The rear surface of the plate is recessed leaving a small portion of 
metal to act as a stop to the shutter when in the "armed" position. The shutter which is a flat, 
irregular shaped component has a hole drilled through the centre, the rear portion of the hole being 
enlarged to house the detonator. On one side, near the detonator recess, are two small pins.
These pins hear against the side of the ejection pin which, when ejected, allows the shutter, under 
the influence of the shutter spring, to swing into the "armed* position thereby bringing the 
detonator into alignment over the point of the striker. The shutter is assembled over the hinge 
pin on which it  pivots and is  moved into the armed position, when the ejection pin is ejected, by 
a double armed spring which is assembled under tension over a pin positioned to one side of the 
shutter plate, one arm of the spring bearing against the side of the shutter, the other bearing 
against the side of the shutter plate. When in the armed, poaition a shoulder on the shutter 
locks behind a turned over projection on the free end of the shutter retaining spring.

13. Detonator. - Elis is a 2,8 grain ”AZ" lugless (tinned copper alloy cup) detonator, and is 
assembled with the open end towards the striker. It is assembled in a recess formed in the shutter 
and is held in position by a retaining washer which is aeoured by burring over an upstand formed 
around the recess,

1A. Stop screw. - The screw is made of steel, sine plated all over, the head being formed with a 
screwdriver slot. I t  is assembled in the side of the body and acta as a guide for the set-back 
sleeve and a atop for the actuating sleeve.

15. Locking pin and spring. - The locking pin is made of brass, sine plated all over and formed 
with a flange around the centre. It is assembled in the side of the fuse body, followed by a small 
cylindrical coiled steel wire spring, and ia retained in the fuse body by a small screwed plug.

16. Ejection pin. - The ejection pin is made of steel, sine plated all over. It is formed from 
square bar, with a number of steps or keywaya. A dome shaped cup is welded to the outer end and 
houses one end of a coiled steel wire ejection spring when the pin ia assembled in the fuse. The 
ejection pin passes through the fuse body and is held in position by the safety band which encircles 
the body. This pin prevents any movement of the internal parts during storage, transit and 
handling, it  also retains the shutter in the "unarmed" position, thus precluding any accidental 
functioning,

17. Safety band. - The safety band is made of steel, sine plated all over. It is formed from 
flat steel strip, hinged in the centre, the ends being fitted with an eyelet and an engaging lever 
for securing purposes. The band is varnished over the sine plating and printed in red on one side 
are the words "SAFETY BAND - NOT TO BE REMOVED UNTIL ROCKET HEAD HAS BE® LOADED INTO LAUNCHER."
On the aide opposite to this legend is a raised boss around the underside of which is fitted a 
hard rubber washer, which is retained by lugs being turned over onto its outer edges. Earlier 
patterns had a loop instead of an eyelet and were painted green.

SAFETY ARRANGEMENTS

18. These are:-

(a) The safety band which secures the ejection pin in position.

(b) The ejection pin, which is held in position during transit and storage by the safety 
band, passes between the striker and fuse shutter, preventing contact between them.
The ejection pin also keeps the shutter in the unarmed position until after firing.

( 0) The shutter is made with two metal stops which hear against the side of the ejection pin 
and keep the shutter in the unarmed position until the pin is ejected. In the unarmed 
position, the detonator is held away from the striker and is out of alignment with the 
C.E. channel in the plug of the fuse.
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ACTION (PIS. 2)

19. The safety band is not removed until just prior to the rocket head being finally pushed home 
into the launcher, and under the influence of its spring the ejection pin moves out from the safe to 
the locked position. The fuse cannot arm when the ejection pin moves out from the safe to the 
locked position, nor can the fuze arm when the ejection pin is in either of these two positions.
As the rocket enters the launcher, the ejection pin is depressed by the bore of the launcher into the 
intermediate position. The set-back sleeve is then free to move on firing. It will be noted 
that, at this moment, the fuse is s till safe since the ejection pin prevents movement of the 
actuating sleeve, firing pin and the shutter. I f  it  becomes necessary to remove the rocket from 
the launcher, the ejection pin will move outwards, under the influence of its spring, and re-engage 
the set-back sleeve thus returning the fuse to its looked position. The safety band should then he 
replaced thereby returning the ejection pin to its original safe position.

20. When the rocket is fired. - The force of set-baok opposing the strength of the creep spring 
moves the set-baok sleeve to its rearward position where it is retained by the locking pin.

21. When the rocket leaves the muzzle of the launcher. - the ejection pin is thrown clear of the 
fuze, the shutter revolves under the influence of its spiring, and becomes locked in the armed 
position by a shoulder on the shutter becoming looked behind a projection on the end of the 
shutter retaining spring. The fuss is thus fully armed.

22. During flight. - the set-baok sleeve and the actuating sleeve are prevented from rotating by 
the stop screw which passes through a slot provided in both sleeves. The striker spring also 
prevents the striker from impinging on the detonator, and the creep spring retards the forward 
movement of the plunger and actuating sleeve. The strength of the creep spring is Strong enough 
to retard the plunger and actuating sleeve and to prevent the fuse from firing should the rocket 
strike a light object suoh as light brush or undergrowth.

23. Upon impact (or graze with a heavy object) . - the inertia plunger and actuating sleeve 
overcome the1 strength of the creep spring and move forward. The actuating sleeve aided by the 
weight of the plunger bears on the lugs of the triangular frame on which the striker is mounted.
The striker spring is depressed and the striker point forced on to the detonator which, in turn, 
detonates the C.E, pellet in the magusine and the filling in the rocket head.

MODEL A1 WOLC - § I.Arm. Approval K 593

24. As described in paras. 2 to 23.
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Introduction

PERCUSSION, DA., FUZES

1. Percussion fuses are of various types according to the speed of action required. Generally 
speaking, the Direct Action fuse has the fastest action, followed closely by the Grace Action fuse 
and finally by the Delay Action Grass fuse. Direct Action (D.A.) fuses may be of the igniferous
or detonating types, the meohanism consisting of a needle supported on a thin netal disc, or a hammer 
or striker supported on a shearing wire or coiled spring, exposed to a direct blow on impact with the 
target; its sensitivity depending on the strength of disc, shearing wire or coiled spring. I t  may 
he provided with a safety pin, arming sleeve and segments retaining the striker in the "unarmed" 
position and also usually a shutter which nay or may not be retained in the "unarmed" position by a 
detent whioh seta-back on firing. D.A. fuses filled  C.E, are instantaneous in their action, while 
D.A. fuses filled  gunpowder have a slight delayed action.

2. Percussion fuzes are normally shaped to conform to the projectile contour and have a right hand 
aorewvthread to avoid the possibility of their becoming unscrewed from the projectile by rotational 
acceleration in the bore. An exception to this rule oocurs, however, in nose fuses used in Hortars 
and Bomb Throwers whioh have a le ft hand thread to prevent unsorewing of the fuse from the projectile 
when the safety cap is removed. The threaded portion screwed into the projectile nay be of 
different lengths, diameters and numbers of threads per inch, while the depth of intrusion of the 
fuze body into the projectile may also vary between different fuzes depending upon the calibre of the 
projectile for which approved.

3. Arming and safety deTioea. - Rose fuzes of the direct action type for artillery equipments are 
normally "armed" hy;~

(a) Set-back force or

(b) Centrifugal force or 

(o) a combination of both

Set-back force acts on the free or movable parts of the fuze at the instant of firing. Centrifugal 
force is intended to he effective only when deceleration oocurs on the projectile leaving the bore, 
when the free or moving parts are forced outwards by spin. While passing through the bore the 
moving parts are expected to remain in their original positions by friction as a result of set-back. 
The majority of fuzes incorporate shutters whioh move into the "armed" position by the influence of 
centrifugal force. Such shutters are usually designed to remain in the "unarmed" position by a 
detent until fired and until the projectile is spinning between a specific number of revolutions per 
minute (r.p.m.), the number of revolutions varying in different fuzes to meet the requirements of the 
equipments for wbieh they are approved. Springs assembled either under compression or tension nay 
be used to assist or restrain the centrifugal force. Locking devices may also bo incorporated to 
aecure the movable components in the "armed" position after centrifugal fonoe becomes effective. In 
certain new fuzes a gaine whioh may or may not incorporate delayed arming shutter actuated by 
centrifugal force is incorporated in the design. D.A. percussion fuzes for mortar, bombs; grenades 
and rockets are normally "armed” by set-back force only,

A. functional differences. - Instances may arise where different marks of the same fuze are 
restricted to use in different equipments, for example, aee Annexures in respect of Rob, 162 and 255

73
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{* ) ?frps

(b) Guns

roza, PHttctrssioir. dusct actxok. ho. 117

(o) Projectiles 

DBSCRIPTXOM. - Mark 20 Puzo (Pig.1 )

2. The 117 is a direct action peroussion detonating type for use with streamline shell when an 
Instantaneous effect Is desired. I t  consists principally of a body, magazine with cap, shutter, 
detonator, locking weight, guide bush, peroussion and arming arrangements, striker cover and safety

3. Body (QX 1293) -  Of brass, the upper part of the body is cone shaped, the larger diameter forming 
a flange. Below the flange the body is screw threaded to a 2 inch diameter (14. threads per inch, 
right hand) to suit the fuze hole of the shell. Two key holes are drilled just above the flange to 
facilitate the assembly and removal of the fuse from the shell, and a third hole la drilled and tapped 
near the top of the body to take a screw which secures the guide hush to the body. Below the flange 
two holes are drilled and tapped, one to take the magasine seouring and the other to provide a 
shutter gauging hole. The latter hole is closed by a sorew ooated with a suitable cement, after the 
assembly of the fuse components. Internally, the body is bored from the top and bottom to form two 
main cavities separated by a platform.

(a) Upper cavity. - The top of the cavity la sorew threaded to receive the guide bush. The 
base end is oone shaped to obviate the possibility of the bottom coils of the arming spring 
feeing trapped under the flange of the striker spindle. The cavity bouses the percussion 
and arming arrangements and its base provides a seating for the arming spring.

(b) Platform. -  The underside of the platform is provided with a hinge pin for the shutter, a 
hinge pin for the looking weight, a stop pin and, two distant pins whioh prevent the 
magazine from fouling the abutter through being screwed in too far. The top pin may be 
made of fibre or, of brass and fitted with a fibre sleeve. Three boles are drilled through 
the platform, the centre hole housing the point of the striker. The other holes act as 
vents to relieve pressure in the lower cavity should the detonator fire  prematurely in 
handling or transit, or on shook of discharge. One of these holes is positioned directly 
over the detonator when the shutter is in the unarmed position.

(o) Lower oavlty. - The oavlty is bored in two diameters. The smaller boring, whioh is at 
the top, is plain and houses ths shutter and looking weight. The larger boring is screw 
threaded to accomodate the magazine.

4. Magazine (QX 1539). - Made of brass the magazine is screw threaded at the top to f i t  into the 
base end of the body. The lower part, of smaller diameter, is also sorew threaded for the attachment 
of the bottom oap. Internally, the magasine is bored from the base, the boring terminating in a 
small blind hole counter-bored in the centre leaving a diaphragm of metal. This hole la filled  with 
looee C.E, stemmed in, whioh is sealed by a paper disc shellacked to the top of the main boring.
The bore aooamodates a C.E. pellet whioh is assembled and sealed with a box cloth disc. The pellet 
is retained in position by a brass oap whioh is screwed on to the base of the magazine. The cap la 
prevented from unscrewing by being crimped in two or more equi-spaeed places on its rim. To 
facilitate the assembly of the magazine to the body, the magazine has two key holes drilled into the 
underside of the flange. The magazine is retained in position by a set sorew which sorews into the 
side of the body.

5. Shutter (qi 248). - Of irregular shape, the brass abutter la positioned between the upper face 
of the magazine and the underside of the body platform. It  Is drilled in the centre to receive a 
hinge pin and is prepared with a reoess, which aooomodates the detonator. The inner curve of the 
periphery forma a working surface for the toe of the looking weight.

Fere. Direot action

qjf. 25 Pr. gun 
B.L, 5-9 in. gun 
B.Ii. 7.2 in. howr.
B.L. 9.2 in. gun Mke 10, 10v, 10* (CA.)
HE shell, Smoke and Chemical bursting shell.
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6. Shutter spring (QX 1462). - Thin is a steel spring made up of 3.1/4 coils of tinned 0.024 inoh 
diameter (.23 SWQ) steel wire. It holds the locking weight in such a position that it  prevents the 
shutter from revolving and placing the detonator in the arsed, position until the fuse is spinning 
between 2200 and 3000 revolutions per minute. This may also be known as the looking weight spring.

7* Detonator. - The detonator oonprises 3*5 grains *LZ* composition in a lugless tinned oopper alloy

8. Locking weight (QX 253) .  - Kidney shaped, the looking weight is made of brass. It is located 
between the upper face of the magasine and the underside of the body platform, and is adjacent to the 
shutter. One end is slotted to receive the shutter spring and drilled to reoeive a hinge pin) the 
other end is formed with a toe and a recess. Bie toe, under the influence of the shutter spring, 
bears against the inner curve of the periphery of the shutter and retaining it  in the unarmed position, 
thus .masking the diaphragm at the top Of the magasine.

9. Culde bush (QX 1666). - Of brass, the guide bush is formed with a bevelled flange about its 
centre, the periphery of which is serrated. Above and below the flange the bush is screw threaded 
externally, the top threads receiving the safety cap and the bottom threads screwing into the top of 
the fuse body to which it  is looked by a set screw. Internally, a hole is drilled longitudinally 
through the centre to provide a striker guide. The top end of the hole is enlarged to form a seating 
for the striker spring, the base of the enlargement being recessed to accommodate the rim of the 
striker cover. The lower end Is formed with a chamfer to take the four segments and a reoess under 
the flange is bored to form a seating for the arming sleeve. The Joint between guide bush and fuse 
body is waterproofed by an approved composition.

10. Percussion and arming arrangement. - These arrangements comprise a striker, striker spring, 
striker sleeve, segments, arming sleeve and arming spring

(a) Striker (QX 1453). - The striker is of steel and is in two parts, striker and head, whioh 
are secured together by a split pin. The striker is a metal rod, circular in section, 
having a point at its lower end. Above the point a flange is formed against which bears 
the lower end of the striker sleeve. When assembled with its sleeve and segments there is 
a small clearance between the base t£ the flange and the arming springs seating at the 
base of the upper cavity.

(b) Striker spring (QI 1462), -  Of spring steel and ef circular section, the spring ie assembled 
between the striker head and the top face of the guide buah where it  is held under initial 
compression. When the segments fa ll away and release the striker the spring reasserts 
itself and withdraws the point of the striker from its reoess in the looking weight.

(c) Striker sleeve {QX 1667). - Made of brass, the sleeve fits  over the striker spindle. The 
lower end is seated on the flange of the striker and the other end is chamfered to bear 
against the segments,

(d) Segments (QI 1668). -  Assembled in sets of four, the brass segments form a sleeve about the 
striker spindle and are positioned between the bose of the guide bush and the upper end of 
the striker sleeve. They maintain the striker spring under initial compression until 
caused to fa ll from position by the setting baok of the arming sleeve and centrifugal force 
during the acceleration of the shell.

(e) Arming sleeve (QX 244). -  Cff brass, the sleeve is flanged at both ends and la located 
between the guide bush and the arming spring upon which it  rests. Until being set back by 
the acceleration of the shell in the bore of the gun, the sleeve fits  over the segments and 
retains them in position.

(f ) Arming spring (QX 245).  - Made of steel, the spring is assembled over the striker sleeve, 
its top end bearing against the arming sleeve and its lower end seated on the base of the 
upper cavity of the body. The spring retains the arming sleeve in position around the 
segments until the sleeve sets back and allows the segments to fa ll away from the striker 
spindle.

11. Striker cover (QI 235). - The brass cover is assembled over the striker head and is retained in 
position by its open end being forced into the reoess at the base of the top enlargement of the guide 
bush. The oover prevents the pressure of air from acting on the striker head during flight, obviating 
the possibility of the striker aoting prematurely. The oover must not be removed or interfered with 
in any wav when preparing the fuse prior to loading the shell Into the weapon.
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12. Safety cap. - Made in Zinc Baas Alloy or Steel the o&p is lacquered or coloured black externally. 
It is formed with a Billed ring around ite cirouaferenos and an oblique slot for nearly the whole of 
its length. A flat spiring is riveted in the top of the slot and is so shaped that it  engages with 
the serrations on the guide hush, thereby retaining the oap in position. Internally, the cap ia 
screw threaded at the nouth for attachment to the guide bush.

SAFETY ABBAK&EMMT3

15. The safety arrangements are

(a) The safety cap, which must be removed before firing. The oap proteots the striker cover 
from accidental damage during storage and transit.

(b) The striker cover, which mist MOT be removed. The cover protects the striker head from 
air resistance during flight and prevents foreign matter being trapped under the striker 
head and around the striker spring.

(c) The four brass segments, which are assembled between the guide bush and striker sleeve are 
retained in position by the arming sleeve. Whilst in position they hold the striker 
sleeve down onto tha flange of the striker and thus return the striker point in the recess 
in the looking weight.

(d) The shutter is held in the unarmed position by the locking weight which, in turn, is 
prevented from rotating by the point of the striker. The shutter spring holds the locking 
weight in contact with the shutter.

(e) When the shutter is held by the looking weight in the unarmed position the detonator le out * 
of alignment and, i f  fired prematurely, cannot communicate with the stemmed C.E. ohannel in 
the magasine.

( f )  To obviate shock to the detonator when the shutter revolves to the armed position, the 
shutter ie so shaped that this movement is made in a comparatively gentle manner. In 
addition, the stop pin is made either of fibre, or brass fitted with a fibre sleeve, to 
oushion the effeot,

(g) The two holes bored in the body platform eot as vent holes to relieve pressure in the shutter 
recess should the detonator fire  prematurely. One of these holes is sited above the 
detonator when the shutter is in the unarmed position.

SlAMIMAnQN BEFORE mane

14. The safely oap should be removed and the striker cover tested by applying a direct pull to ensure 
that it  iB firmly secure] it  should be examined to ascertain that i t  is not damaged, distorted or 
punctured. After testing and examination, the safety oap must be replaced. I f  the striker cover 
is in any way defective the safety oap must be replaced, and the fuse must NOT he loaded.

FKBPARATIOH FOR FIBIM&

PART 2, SECTION 2 « ■
ANNEXURE g j ]

15. The safety oap must remain screwed to the fuse until immediately before loading, It  will

action (p is . 1 )

1b. On firing, - The acceleration of the shell in the bore of the gun causes the arming sleeve to 
set back and compress the arming spring between itself and the base of the upper cavity of the body. 
This movement uncovers the segments and, combined with the slight set book of the striker, releases 
the four segments and permits them to fa ll clear. Should acceleration not displace the segments 
they will be positively displaced by centrifugal force.

17. During fligh t. - As deceleration sets in the striker spring, whieh is assembled under 
compression, reasserts itself against the striker head, foroing the striker and striker sleeve forward 
until the sleeve meets the end of the boss of the guide bush, thereby withdrawing the point of the 
striker from its recess in the locking weight. This frees the locking weight which revolves on its 
hinge pin under the action of oentrifugal force and, through the medium of its toe, starts the shutter 
revolving on its hinge pin to the armed position. The shutter is so shaped that centrifugal foroe 
can only cause i t  to revolve gently, the locking weight supplying the initial foroe. The shutter 
continues to revolve until it  reaches the stop pin which locates the detonator under the striker 
point. In this way shook to the detonator is avoided when the shutter moves to the armed position. 
The fuse is now fully armed, the striker point being held clear of the detonator by the striker 
spring. 78
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18, On Impact. -  Bis striker cover is forced on to the striker head, thereby farcing the striker 
inwards to compress the striker spring and permit the point of the striker to pierce the detonator. 
The resultant detonating wave passes through the magazine diaphragm to the stemmed C.E. which, in 
turn, detonates the C.E. pellet in the magazine and the bursting oharge in the shell.

drain mans - summary of pitfbrhjcbs
MARK 10 70ZB (Obsolescent) WOLC -  g CJ881, C$008

19. The detailed variations of the mark 10 fuse are;-

(a) Body. - The body of this fuze ie not provided with a shutter gauging hole. (QX 258)

(b) Magazine. - The magazine (QZ 239) is provided with two key slots in the base and is fitted 
with a brass or steel bottom oap.

(0) Shutter spring. - Die spring comprises three oolls of 0.02 inch diameter steel wire.
(W 2W)

(d) Detonator. - Die detonator comprises 5 grains of "AS" composition in a copper allay cup,

(e) Safety oap. - The oap may be made of brass, malleable oast iron, steel or zinc,base alloy.

( f )  Suida bush (QX 241) striker eleeve (01 243) and striker segments ((JX 246) and striker 
(QX 24.0) are fitted to this fuze.

WOLC - g C6622, C7414

20. The detailed variations of the mark 15 fuze are:-

(a) Body. - The body of this fuze is not provided with a shutter gauging hole. (OX 258)

(b) Magazine. -  The magazine (OX 239) ie provided with two key slots in the base and is fitted
with a steel bottom oap.

(c) Shutter spring. - The spring comprises three coils of 0.02 inch diameter steel wire. (OX 249)

(d) Detonator. - The detonator comprises 5 grains of “AS* composition in a copper alloy cup.

(e) Safety can. - The cap may be made of malleable cast iron, steel or sine base alloy.

(f )  Quids bush (01 241) ,  striker sleeve (OX 243) striker segments (OX 246) and striker (OX 240) 
are fitted to this fuze.

MARK 17 ?CZB (Obsolescent) WOLC - § 06622, 07414

21. The detailed variations of the mark 17 fuze are

(a) Body. - The body of this fuse is not provided with a shutter gauging hole. (OX 258)

(b) Magazine. - The magazine (OX 239) is provided with two key slots in the base and is fitted
with a steel bottom oap,

( 0) Shutter spring. - The spring comprises three coils of 0.02 inch diameter steel wire. (QX 249)

(d) Detonator. - The detonator comprises 5.7 grains of "AZ" oompoaition in a luglesa tinned 
copper alloy cup,

(e) Safety can. - The cap may be made of malleable oast iron, steel or sine base alloy.

( f )  Quids bush (41 241},  striker sleeve (QZ 243), striker segments ((JX 246), and striker (QX 240) 
are fitted to this fuze.
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WOLC - | C7414, C908J

22. The detailed variations o: ■ w

) Shutter spring. ■ 
(«X 249)

Hie spring comprises three coils of 0,02 inch diameter steel airs

(d) Safety cap. - The cap may he made of malleable oast iron, steel or sine base alloy.

X 240} a 

E (Obsolescent}

23. A modified mark 15 fuse, the detailed variations of the mark 17/2 fuse are:-

tw key slots in the base and is fitted

(d) Safety can. - The cap may be made of malleable Oi

MARK 17/3 FUZE (Obsolescent) WOLC - g C7414, 05083

24. A modified mark 17 fuse, the detailed variations of the mark 17/3 fuse ares-

(a) Magazine. - The magazine (QX 235) is provided with two key slots in the ba 
with a steel bottom cap.

(h) Shutter spring. -  The spring comprises three coils of 0.02 inch diameter s'

(d) Safety cap. -  The cap may be made of malleable cast iron, steel

MARK 17/4 FUZE (Obsolescent} WOLC - 8 C7414, C9083

25. A modified eis>ty mark 16 fuse (now obsolete), the detailed variations of the mark 17/4 fuse are;- 

provided with two hey slots in the base and is fitted

(b) Shutter spring. - The spring comprises e coils of 0.02 r steel w

copper alloy cup 

(d) Safety cap. -  The cap may he made of malleable

r comprises 5.7 grains of "AZ" composition in a lugless tinned



MARS 17/5 7VZS

26. The detailed variations of the aark 17/5 fuse are:-

PART 2. SECTION 2
ANNEXURE□

WOLC - g C9931

(b) Shutter spring, -  The spring comprises three soils of 0 h diameter steel wire (QX 249)

ator. - The detonator comprises 5-7 grains of "AZ* composition in a lugless 
r alloy cup.

(d) Safety Cap. -  The oap nay be of malleable east iron, steel or sine base alloy.

(0) The introductit
(<JI 1668) was _________„ ____
[QI 241),  striker sleeve (<JI 243) 
(91 240) is fitted.

guide bush ((JI 1666), striker sleeve (QI 1667) and striker segments 
24th July, 1959, for use with this fuse in lieu of guide bush 
“  segments (QX 246), which are now obsolescent. Striker

MARK IS TUZB (Never introduced into Service)
27. The mark 10 fuse is similar to the Mark 17/1 fuse but has the 

walls of the shutter reoess, the centre hole of the body platform, t.™ „„„ . 
the projecting surfaces of the distances, hinge and atop pins, tin plated.

MARK 19 mm (Obsolescent)

20. The detailed variations of the mark 19 fuse are;-
-  I  0 9629, c 9865

comprises 5.7 grains of "AZ" composition i:

(b) Safety cap, -  The oap is made of sino base alloy, o

(0) M s  fuse is fitted with a new pattern striker (<JX 1459) and striker spring (91 1462). The 
introduction of a new guide bush (QX 1666), striker sleeve (tJJC 1667) and striker segments 

«-«vod on 24th July, 1959, for use with this fuse in lieu of guide bush 
'nT ------ *1 (91 246), which are now obsolescent.

W0IC 3 C 9865
29* This fuse is described in pares* 3
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PART 1. SECTION i l l
A N N EXU R EU

1. Particulara:-

(a) I*pe

(b) Mortar

(c) Projectile

DESCRIPTION - Mark 4 Tuae (Kg.

Direct action, percussion, nose.

2 Inch mortar and Bomb Thrower. 

H.B. booh.

2. The No. 161 fuse is a direct action percussion type, the body of which has a left-hand fuze-hole 
thread to prevent the fuse from unsorewing from the bomb when the safety cap is removed. The fuse 
consists principally of a body, striker, striker spring, detent, detent spring, retaining ball, shutter, 
shutter spring, hinge pin, detonator, septum, steel disc, magazine, cap, safety cap and safety pin with 
securing band.

3. Bcd-V. - Of sine base alley, the body is formed externally with a flange above which it  is screw- 
threaded to accept a safety cap. These threads are surmounted by a plain portion which is reduced in 
diameter and formed with a cannelure which retains a brass cap. Below the flange the body is  threaded 
to a 1,77 inch diameter (20 threads per inch L.H,} to screw into the nose of the bomb. Beneath 
these threads the body is reduced in diameter and is plain, i  hole is drilled in the' flange for the 
use of a tommy bar which assembling the fuse to the bomb, and a shutter gauging hole, cloaed by a
grub screw, is drilled through the lower threads. Internally, the body is formed with a number of 
reoesses to house the components. The largest of these recesses, at the base of the body, is 
partially screw-threaded to accept the magazine,

4. Striker. - Of steel and zino plated all over, the striker is farmed with a stem which tapers to 
a point at one end and is surmounted at the other end hy a head. The head is mushroom shaped, with 
a neck which is recessed to accommodate a steel ball,

5. Striker spring. - Made if steel, the striker spring is of the coiled type and. 1s assembled,
under compression, on the stem of the striker, holding i t  in the armed position when the detent sets
back and the ball rolls out of the recess in the neck of the striker. The spring is treated with 
Oil 01-10.
6. Detent. - Made of brass, the detent is formed with a short hollow stem and a cylindrical head 

which is ohamfered at the top. It is retained in poeltion by a detent spring fitted over the stem 
and a detent stop, screwed to the body and resting against the top surface of the head. The detent 
retains the striker in the unarmed position by looking the ball in the striker recess until set 
back causes the detent to move against its spring and unmask the oblique channel in the body.

7. Detent spring. - A cylindrical steel spring of 24 coils, the detent spring is assembled below 
the head, of the detent under initial compression. The spring is treated with Oil 01-10.

8. Ball. - Of non-corrosive steel and 0.25 inches in diameter, the steel ball rests in the reoess
of tbe striker end against the bead of the detent. In conjunction with the detent, the ball retains
the striker in the unarmed position. The ball is not treated with a lubricant or preservative.

3. Shutter. - The shutter ie a plate of zino based alloy, its contour roughly conforming to that
made by the driving chain on a bioyole. A bole for a hinge pin is drilled at the small end which
is recessed in the side to receive one lag of a spring; the large end of the shutter is recessed to
receive a detonator. The abutter Is held in the unarmed position by the point of the striker,
against which it  is pressed by the spring.

10. Rhutter spring. - Of steel, this is a coiled torsion spring formed with tm legs, the coils 
pivoting about the shutter hinge pin. One leg is engaged in the side recess of the shutter whilst 
the other bears against the wall of the fuze body. When assembled, the spring is under compression 
and upon the striker being raised, it  reasserts itse lf and forces the shutter to the armed position.
The spring is treated with oil 01-10.

11. Hinge pin. -  Made of steel anl tinned to prevent the formation of copper azide; the hinge pin 
is knurled at the end which is forced into a hole prepared in the body of the fuze. The pin 
functions as a pivot about which the shutter rotates, and serves as an anchor for the shutter spring.
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12. Detonator. This la a 2.6 gr lugless (tinned copper alloy cup) detonator.

disc.
13. Septum. - A tinned-plate disc, the septum rates the shutter and striker point

14-. Mac. - Pitted above the magazine, the tine plated steel disc is provided with a channel which 
is filled  with stemmed C.B, The filling , zditoh is retained in position by paper discs shellacked 
to the top and bottom surfaoes of the disc, is located beneath the striker point from which it  is 
separated by the septum.

15. Magazine, - Of sine-alloy, the magazine is screw-threaded externally for its reception in the 
base of the body. It is reoessed from the top to accommodate a C.B. pellet and two key slots are 
formed in the base to take an assembly tod. The screw-threads are coated with an approved cement, 
and the magazine is retained in position by spinning over, or crimping the base in three equidistant

16. Cap. - Cup shaped and made of brass, the oap is fitted over the nose of the fuze, its mouth 
being pressed into the cannelure formed in the upper part of the body.

17. Safety cap. - The brass oap is protected by a lino alloy, oup shaped safety oap wbioh is threaded 
internally to screw on to the body. The periphery is knurled to facilitate assembly and removal,
and on the top appears a directional arrow and the legend "REMOVE BEFORE FIRING."

1®* Safety pin with securing band. - Of solid steel, sine plated all over the pin is formed with an 
enlarged head above which it is reduced in diameter to form a rivet for a tin plated or zinc plated 
brass tag. The pin is inserted in a hole drilled below the cannelure in the fuze body, and ia 
positioned between the detent and ball. It prevents the movement of the ball should the detent 
momentarily set back on impact when dropped from an aircraft. The head of the pin ia sealed in the 
fuze body with an approved oement. A length of 1/2 inch wide white waterproof adhesive tape, attached 
to a slot in the tag, is wound over the junction of the asfety cap and the body, leaving the tommy hole 
clear. On the tape the legend "REMOVE SAFETY PIN BEFORE FIR HE’  is printed In black.

SAFETY ARRANGEMENTS

19. The safety arrangements are:-

(a) The safety oap, which must be removed before firing, protects the brass oap and striker, 
preventing damage during transit and storage.

(h) The detent and ball retain the striker in the unarmed position.

(e) The shutter la held in the unarmed position by the striker.

(d) The asfety pin, to which is attached an adhesive tape hand, marked "REMOVE SAFETY PIN 
BEFORE FIRING", retains the ball in position, thus preventing arming should the detent 
set bank before the fuze is prepared for firing,

PREPARATION for loading
20. Dnwimd the adhesive tape, remove the safety oap and then remove the safety pin.

ACTION (FIG. 1 )

21. On firing. - The shook of discharge causes the detent to set back, compressing its spring and 
unmasking the oblique channel in the body. At the same time, the striker sets back on its spring 
releasing the ball which travels to the outer end of the oblique channel. The shutter is retained 
in the unarmed position by the point of the striker.

22. During flight. - The detent spring reasserts itself and returns the detent to its original 
position, thereby preventing the ball from moving baek towards the striker. The striker spring 
reasserts itself, forcing the striker to, and retaining it  in, the armed position. This action 
frees the shutter which, under the influence of its spring, moves to the armed position. In this 
position the detonator in the shutter ia in line with the stemmed C.E. in the disc below the septum.

23. On impact. - The oap is crushed on to the head of the striker which is forced into the 
detonator. The resulting detonating wave passes through the septum to the stemmed C.E. in the 
disc, and from thence to the magazine and the bursting oharge in the bomb.
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MARK 1/1 m X  (obsolescent) W01C - § C4316, C5AS8, 09565, X2096

2U, The detailed variations of the mark 1/1 fuse ore:-

(a) Body. - The body of this fuse is not provided with a shutter gauging hole,

(b) Striker. - An alternative striker nay be used which has a sine alloy head and a steel 
stem, the whole being iino plated all over.

(0) Striker spring. -  In this fuse the striker spring is treated with lanolins.

(d) Potent spring. -  The spring is treated with lanolins.

(e) hall - -  The ball is made of steel and is treated with lanolins

( f ) Shutter. - A brass shutter may be used as an alternative to one made of lino baaed alloy.

(g) Shutter spring. - The spring is treated with lanoline.

(h) Hinge pin. - The hinge pin is not tinned.

(3) Detonator. - The detonator comprises 5 grains of *AZ* composition in a copper alloy oup.

(k) Disc. - The fuse may be fitted with alternative discs made of sino alloy or,of brass 
coated with lacquer*

(1) Safety cap. - A steel safety cap may be used with this fuse in lieu of one made of sinn

25. The detailed variations of the mark 1 /2  fuse are

(a) Striker spring. - The spring ie treated with lanoline.

(b) Detent spring. -  This spring is treated with lanoline.

(e) Shutter spring. - This spring ia treated with lanoline.

(d) Hinge pin. - The hinge pin is not tinned,

(e) Ball. - hade of steel and treated with lanoline.

(f ) Detonator. - The detonator comprises 2.6 grains of *AZ* composition in a lugless tinned 
copper alley oup.

MARX 2 m S

26. The mark 2 fuse is of Tndd nw design ^  is not used in British Service.

HARK 3 fUZS (obsolescent) VOLC - g CT62k, 09565, K2096

27. The detailed variations of the mark 3 fuse are:-

(a) Striker spring. - This spring is treated with lanoline.

(b) Shutter spring. - This spring is treated with lanoline,

(c) Ball. - hade of steel and treated with lanoline.

(a) Detonator. - The detonator comprises 2.0 grains of "AZ" composition in a lugless tinned

sllqy.

MARK 1/2 ?UZB (obsolescent) WCLC - g C6417, C95S5, H2096
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I (obsolescent) WOLC - g C8738, N1911, C9565, H2096

Hw detailed variations of the nark j /1 fuie are:- 

(») Bell, - The ball is nade of steel and treated with o il 01-10.

(b) Detonator. - The detonator oonprises 2,8 groins of ’ AZ" composition in a lugless tinned 
copper alloy oup.

kiEK 3/2 FUZE (obsolescent) WOK - g C8739, H1911

29. The detailed variations of the mark 3/2 fuse are:-

(a) Detonator. - The detonator comprises 2.8 grains of "AZ" composition in a lugless tinned 
copper alloy oup,

MASK U TPZB
30. As described In paras. 2 to 23 inclusive.

w
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TOZB. PgRCT33I0H. D.A. Mo. 162

1. Particulars

(a) Type

(b) Mortars Mark 4 3 in and 81 am Mortars (See note (a )) 
4.2 in Mortar (See note (h))

Direct Action, percussion, nose.

(o) Projectiles H.H. and smoke W.P,

DESCRIPTION - MAME,8 (Pig. 1 )

2, Oils is a direct action detonating fuse and consists principally of a body, striker with 
spring, retaining ball and safety pin; shutter with spring, hinge pin, detonator, detent with spring, 
steel disc, septum, magasine, cap and safety cap.
NOTE; The main difference between marks of fuses approved for use in M.L, 3 inch Mortars and 

those approved for use in M.L. 4.2 inch Mortars is that the detent of fuses used in the 
latter are made of aluminium instead of brass.

3. Body (QX 1505) - Shis is zinc-base alloy and at its upper part has a cannelure formed to 
accommodate the cap and below this it  is screw-threaded externally for engagement of'the safety oap,
A tommy hole is formed through the threads for fixing purposes. Below the threads for the safety oap 
a flange is formed helow which the body is screw-threaded 14 threads per inch (R.H.) to 1.375 inch 
diameter to suit the fuze hole of the bomb, after which the remainder of the body is formed plain. 
Internally, i t  is formed with a number of reoesses to house the integral parts of the fuse. An 
inspection hole is formed at the base of the recess for the detent and spring. Internally, in the 
upper part of the body, an oblique channel, tapered at the base, is formed to accommodate the ball.
A tapped hole, for use in assembly and at inspection, is formed in the lower portion leading into 
the shutter reoeas. Before issue the outer end of this hole is sealed with an aluminium cup which 
is in turn sealed with an approved cement.
4. Striker - This is of all steel the lower end being formed pointed to pierce the detonator, and.

the upper end having a circular flat head slightly below whidh is formed a coned flanged portion to
accommodate the retaining ball when the fuze is unarmed. It is zinc-plated all over.

5. Striker spring - Shis is of coiled steel wire, the last coil at each end being laid flat. I t
is assembled, under compression, beneath the flange on the striker and raises the striker in the
armed position when the detent sets hack and the hall drops into the oblique reoess in the fuze body.

6. Detent (QI 1507) - This consists of a short brass rod, the top end of which is chamfered, 
whilst the lower end is machined to a spherical form of a slightly reduced diameter. The lower end 
fits  into the top of the detent spring and is retained in the body of the fuse by the oap.

7. Detent soring - This is a cylindrical coiled steel wire spring and is assembled under initial 
compression below the detent*

8. Shutter (QI 1123) - Made of zinc base alloy the shutter is pear-shaped and pivots on a tin­
plated brass hinge pin, the large end being recessed to accommodate the detonator which is retained 
in position by a washer and secured by turning over a burr formed on the shutter.

9. Shutter soring -  This is a 0oiled steel wire torsion spring having two legs, one of which 
engages in the recess in the side of the shutter, the other hearing against the side of the fuze body. 
When the point of the striker is raised by the action of the striker spring, the shutter spring oauses 
the shutter to rotate to the armed position so that the detonator is positioned direotly under the 
point of the striker.

10. Detonator - This is a 2.8 gr "AZ" lugless (tinned copper alloy cup) detonator.

11. Magazine -  This is of zinc-alloy, cup-shaped and screw-threaded externally to suit the lower 
end of the fuze body, two key slots being formed on the base to take an assembly tool.

12. Ball - This is a 0.1875 inch ball of non-corrosive material. It is assembled partly in the 
oblique channel formed near the head of the fuze body and partly above the chamfer formed on the 
flange of the striker stem. In the unarmed position i t  is retained by the detent and the safety
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13. Safety pin (QI 81 a) - This is made in three pieces, s pin and a collar which is sweated to the 
clip. The pin portion is inserted in a hole drilled below the cannelure formed in the fuse body the 
clip attached thereto fitting over the top of the cap. The pin is positioned between the detent and 
ball and prevents the ball moving should the detent momentarily set bach on impact when dropped from 
aircraft. The clip which fits  over the cap bears the legend "REMOVE PM BEFORE FIRING". The head 
of the pin is sealed in the fuse body with Mk. 8 luting.

lith a small recess out in the side to position it  when

15. Pise -  This is a oiroular disc of either steel (zinc-plated} ( 
in the side to position i t  when assembled above the magazine. A hoi 
and filled  with C.E. stemmed in, the composition being retained by pi 
and bottom surfaces. The hole filled  C.E. is positioned beneath th< 
from i t  by the thin tinned plate septum.

r brass with a small recess cut 
s is drilled through the disc 
per disos shellacked to both top 
striker point and is separated

1fi. Ca£ - This is of brass, cup-shaped, and fits over the nose of the fuse. It  is secured try 
pressing the metal at the mouth into the cannelure formed in the head of the fuze.

17- Safety oap - This is cup-shaped, the sides being knurled to facilitate assembly and removal.
It  fits  over the top of the fuse. A directional arrow and the worda "REMOVE BEFORE FmrNG" appear 
on the top. After assembly, a band of adhesive tape is wound around the safety cap overlapping the 
joint between it  and the fuze body, i t  being so affixed that the tommy hole is le ft clear.

SAFETY ARRANGEMENTS:-
18. These are;

(a) The safety cap, which is removed before firing, protects the striker cover (oap) and striker 
thus preventing damage during transit and storage.

(b) The detent and ball retain the striker in the unarmed position.
(c) The shutter is held in the unarmed position by the point of the striker,
(d) The Safely Pin, to which is attached a clip marked "REMOVE PIN BEFORE FIRING" retains the ball 

in position thus preventing arming should the detent set back before the fuze is prepared for 
firing.

preparation for firing

19. Before loading unwind the adhesive tape, remove the safety cap -ud then remove the safety pin, 
NOTE: I f  the tag breaks off leaving the safety pin in the fuze the following action will be taken:-

(a) During training - the pin will be withdrawn, by the use of pliers, and the bomb will be fired 
I f  It proves impossible to withdraw the pin the bomb will be set aside for destruction,

(b) During operations - the pin will be withdrawn, by the use of pliers, and the boob will be 
fired. I f  it  proves impossible to withdraw the pin the bomb will be fired with the pin in 
position. I f  neither of the above courses is possible the boob will be set aside for 
destruction.

ON NO ACCOUNT WILL FUZES BE RE-PINNED OR THE BOMBS REPACKED.

SO, On firing - The shock of discharge causes the detent to set back, compressing!ts spring and 
unmasking the oblique channel. At the same time the striker also sets back, compressing its spring 
and releasing the ball which travels down the oblique channel and wedges in the tapered end.

21. During flight -  On deceleration oecuring the detent spring re-asserts itself and the detent is 
pushed upwards blocking the oblique channel and preventing the ball returning to the striker. The 
striker spring also re-asserts itself and the striker, now no longer retained in the unarmed position 
by the ball, is pushed upwards to allow the shutter to rotate under the pressure of the shutter spring 
until it  bears against a flat portion formed in the shutter recess.

In this position the detonator is immediately below the point of the striker and above the 
stemmed CE in the disc below the septum. The fuze is armed.

22. On impact - The cap is crushed the striker being forced into the detonator. The detonator 
fires and the resulting detonation wave passes to the charge in the bomb through the septum to the 
stemmed CE and the CE pellet in the magazine.
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23. MASK 1/2 FUZE (Obsolescent) TOLC - i  C4232, C54S8, C8080

33ie differences to be found in this mark of fuse are:-

(&) Body (QX 534) - body used has no inspection holes for detent and shutter and the 
oblique channel is not tapered at the base.

(b) Detent (QX 349) - The detent is formed with a flat lower end which rests on the detent 
spring.

(o) Shutter (QX 345 or 346) - Of sine alloy (<JX 345) or brass (OX 346) the shutter differs 
from that used in the mark 8 fuse only in that the recess for the detonator is of a 
larger diameter. The shutter hinge pin is not tin-plated.

(d) Detonator - A 5 gr ' AZ' (oopper alloy cup) detonator is fitted.

(e) Ball - Kot made of non-corrosive material.

( f )  Safety pin (QX 23A) - Made in only two pieces, the pin being riveted to the clip. Sealed 
in the fuse body with Mark 6 luting.

(g) Pi30 - A sine alloy disc may be used,
92
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24. MARK 3 FUZE (Obsolescent) WOLC - S C6419, C808O.

The main differences from the Hark 8 fuse are:-

(s) Body {QX 334) - The body has no inspection holes for detent and shutter and the oblique 
channel is not tapered at the base.

(t ) Detent (QX 1114) - Of aluminium in lieu of brass and formed with a flat lower end.

to) Shutter (QI 345 or 346) - Of sine alloy (QX 345) or brass (QX 346) the shutter differs only
in that the recess for the detonator is of a larger diaaeter. The shutter hinge pin is

(d) Detonator -1 5  gr ’AX' (copper alloy oup) detonator is fitted.

(e) Ball - Mot made of non-oorrosive material.

( f )  3afety Pin (QX 23A) - Mad# in only two pieces, the pin being riveted to the clip.

(g) Disc -  A sino alloy disc only is fitted to this mark.

25. MARX 3/1 THZB (obsolescent) WOLC - I  C6419, C8O0O.

The mark 3/1 fuse differs in the following ways:-

(a) Body (Q3t 334) - The body has no inspection holes for detent and shutter and the oblique 
channel is not tapered at the base.

(b) Detent (QI 1114) -  Of aluminium in lieu of brass and formed with a flat lower end,

(o) Shutter (QX 345 or 346) - Of sino alloy (OX 345) or brass (QX 346) the shutter differs
from that used in the mark 8 fuse only in that the recess for the detonator is of a 
larger diameter. The shutter hinge pin is not tin-plated

(a) Detonator - A 5.7 gr 'AX' lugless (tinned copper alloy oup) detonator is fitted.

(e) Ball -  Rot made of non-corrosive material.

( f )  Safety pin (QX 2JA) -  Made in only two pieces, the pin being riveted to the dip.

(g) Disc - A sino alloy disc only is fitted to this mark.

26. MARX 3/2 FVZB (Obsolescent) WOLC - S 06419, 08080.

The differences between this mark and the mark 8 fuse are:-

(a) Body (QX 1116) - In this type of body the oblique channel is not tapered at the base. No 
aluminium sealing cup is fitted.

(b) Detent (QI 1114) - Of aluminium in lieu of brass and formed with a flat lower end*

(0) Shutter (QX 345 or 346) -  Of sine alloy (QX 345) or brass (QX 346) the shutter differs 
only in that the recess for the detonator is of a larger diameter. The shutter hinge 
pin is not tin-plated.

(1) Detonator - A 5.7 gr 'AX* lugless (tinned copper alloy cup) detonator is fitted.

(e) Ball - Not made of non-corrosive material.

( f )  Safety pin (QX 23 A) - Hade in only two pieces, the pin being riveted to the clip.

27. MARX 3/3 70ZS WOLC - I  06419, C8080.

The differences to be found in this mark of fuse are:-

(a) Body (QX 1116) - In this type of body the oblique channel is not tapered at the base.
No aluminium sealing oup ia fitted.
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(o) Shutter (QI 1123) - The shutter hinge pin is not tin-plated.

(t )  Detent (QX 1111a) - Of aluminium in lieu of brass and formed flat lower end.

(d) Ball - Sot made of non-corrosive material.

28. MARK k FUZE (Obsolescent) TOLC - 8 C7753, 08080, 03850

The differences in this fuse are

(a) Body (<J2 1116) - The oblique channel is not tapered at the base. So aluminium seeling 
cup is fitted,

(b) Detent (<JX }k$) - The detent is fonaed flat at the lower end.

(o) Ball - Not mads of non-corrosive material.

29. The ball, detent spring, shutter spring and striker spring are lanoline treated.

30. MARK 5 F1ZB TOLC - 8 C7753, 08080

The differences in this fuse are:-

(a) Body (QX 1116) - The oblique channel is not tapered at the base. No aluminium sealing ' 
cup is fitted.

(b) Detent (QX 111k) -  Of aluminium in lieu of brass and formed with a flat lower end.

(o) Ball - Not made of non-corroaiye material.

31. The ball, detent spring, shutter spring and. striker spring are lanoline treated.

32. BARK 5/1 FUZE TOLC - 8 C8738

The differences from the Mark 8 fuze are:-

(a) Body (QX 1116} - The oblique channel is not tapered at the base. No aluminium sealing 
cup is fitted.

(b) Detent (QX 111k) - Of aluminium in lieu of brass and formed with a flat lower end.

(0) Ball - Not made of non-oorrosiye material.

33. The ball, detent spring, shutter spring and striker spring are treated with o il {JX-10. The 
change to oil from lanoline was made in order not to impair correct functioning at extremes of 
temperature.

3k. MARK 7 FUZE (Obsolescent) TOLC - § 9A88

There is only one difference between the mark 7 and mark 8 fuses;- 

(a) Detent (<JX 163?) - Made of aluminium in lieu of brass

35. MARK 6 TOZB (Obsolescent) TOLC - 8 87k0

As described in paras 2 to 20 Inclusive. 

36. MARK 9 TOE TOLC - I  9848

differences between the mark 9 and mark 8 fuzest-

(a) Detent (QX 1637) - Made of aluminium in lieu of brass.

(b) Detonator - A 2.6 gr 'LB1 lugless (tinned copper alloy cup) detonator is fitted.
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a
35. MARE 10 TOZg TOLC - § C □there i «  only one difference between the Berk 10 end eark 8 fuses;-

(» ) Detonator - A 2.6 gr 'LZ' lugless (tinned, copper alloy oup) detonator is fitted.

ROTES!(c) the following Barks of fuses can only be used with the 3 in and 81 m nortars:- 

Marka 1/2, A, 8 and 10.

(b) the following Barks of fuses oaa only be used with the t.2 in. nortart- 

Marks 3, 3/1, J/2, 3/3, 5, 5/1, 7 and 9.

Marks of fuses to be used with the 4.2 in mortar oan be identified by the walls of 
the cap and the external surface of the safety cap which are coloured BLUE.

O '
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1, Particulars 

(a) Type Direct action, percussion, nose.
Hks. 1 to 4 incorporate a slight delay. 
Me. 5 has no delay.

(b) Suns Mks. 1, 1A, 2 and 4 for Q.f. 40 mm. gun 
Mea. 2 and 4 for Q.y. 4ty70 mm. gun 
Hk. 5 for (J.P. 2 pr. Mes, 9A and 10A gun

(c) Projectiles H.S. Shell and Practice Projectiles 
Me. 1A for H.S. shell only.

BB3CRIPTI0M Hark V (Pig. 1 )

V.

2. Ella is a direct action detonating fuze and consists of a head containing a striker and 
detonator and a body containing a detonator pellet bousing, abutter, steamed plug and magasine.

®c" n,'ld ™ t0 a st*1* 0B the toP of tile tody and the nagaaine ia screwed into the bottom 
of the body. The nose of the head ia flat and the lower part of the body is threaded externally 

to JO ax. (1,196 inch) dia, (14 threads per inch) to enter the fuse hole of the shell. The 
rest of both bead and body is shaped externally to oonform to the shell contour. The head ia bored
out to leave only a thin diaphragm at the nose. The upper part houses the firing derioe and the 
lower threaded part takes the striker guide, detonator plug and stem of the body. The body contains 
the detonator pellet housing inside the aten; below this is the shutter and the lower threaded part 
takes the stemmed plug and magasine. The detonator pellet contains lead aside in the middle and 
C.I. at the bottoms the stemmed plug contains C.I. and the magazine a C.E. pellet. The shutter 
prevents a prematurely fired, detonator initiating the magazine and the striker holding devices 
prevent the detonator being struck until the shell is dear of the mussle.

3* 2**d -  The aluminium alloy head has a flat nose and ia shaped externally to oonform to the
contour of the shell. It ia bored from the lower end in four diameters leaving a solid diaphragm 
O.QW of an lnoh thick at the noee. Under the diaphragm is a hammer; immediately below, in a 
larger bore, is most of the striker assembly, and in the large threaded bore at the bottom is the 
1™ -  — -<* - ----------- ■*-------------“ ■ ‘ ’-a striker guide is a detonator plug containing the

-  The aluminium alloy body is shaped externally to conform to the shell contour and has 
two key slots for inserting or removing the fuse. The top is formed into a platform to support the 
head and a threaded stem at the centre to enter the head. The bottom is threaded to a gauge of 
1.196 of an iaoh to enter the shell. The interior is bored in four diameters. The upper and
smallest bore inside the stem is coned at the top to facilitate the passage of the detonator flaw 
and contains the detonator pellet, pellet spring and looking segments. At the bottom of this bore 
is an annulas recess to receive the locking segments in the armed position. The centre bore 
contains the shutter assembly end the largest bore at the bottom ia threaded to take the stemmed 
Plug, and below this, the top part of the magazine.

5. Striker assembly - This consists of the hammer and striker, striker guide, centrifugal balls 
and the arming unit comprising the anting sleeve and arming spring, stirrup spring and striker 
ferrule contained in an arming unit housing. The hammer rests on top of the striker in the top part 
of the striker guide. Two balls project from radial holes in the striker guide into a groove round 
the stem of the striker, being retained in this unarmed position by the arming sleeve surrounding the 
striker guide. Around the sleeve is the arming spring held in compression by the upper lugs of the 
stirrup spring hearing on top of the sleeve. The lower lugs of the stirrup spring engage under the 
bottom of the ferrule. Set hack of the striker ferrule on firing straightens out the lugs of the 
striker stirrup spring to free the srming sleeve.
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6. Hammer -  This is of aluminium alloy shaped to form s stea and head, The hammer rests on top 
of the striker inside the striker guide with the head just under the diaphragm in the fuse head.

7. Striker - The steel striker has a circumferential groove near its upper end to receive the
centrifugal halls that project from the striker guide in the unarmed position and prevent the striker 
from reaching the detonator. The lower end is pointed for piercing the detonator,

8. Centrifugal halls -  Two steel balls look the striker in the unarmed position by projecting from 
radial holes in the striker guide into a groove in the striker, being held in by the arming sleeve 
surrounding the striker.

9. Striker guide -  Made of brass (tinned) is in two diameters, the larger diameter is threaded to 
screw into the top of the lower bore of the fuse head. The upper diameter forms a stem to support 
the arming unit housing. It is bored centrally to take the hammer and striker and has two radial 
holes for the centrifugal balls. The lower surfaoe is recessed for the detonator and has a 
transverse slot for the use of an assembly tool,

10. Arming_unit -  This consists of the arming sleeve and spring, stirrup spring and ferrule held 
together by the arming unit housing. I t  is assembled as a complete unit,

11. Arming sleeve -  This cylindrical steel sleeve fits  over the stem of the striker guide. A 
flange at the top retains the arming spring and in the unarmed position receives the upper lugs of 
the stirrup spring which keep the sleeve down with the arming spring in compression and thus holds 
the balls in the radial holes in the striker guide. The aiming sleeve is freed by the straightening 
of the lugs of the stirrup spring by set back of the ferrule in firing.

12. Arming soring -  The coiled spiral steel arming spring fits over the arming sleeve and in the 
unarmed position is compressed between the flange of the arming sleeve and the bottom part of the 
arming unit housing. The arming spring forces the sleeve forward to free the balls as soon as set­
back forces cease.

13. Striker atim-np nprlng - Hie cylindricsl phosphor-bronze stirrup spring has lugs on its lower 
and upper edges. In the unarmed position, the lower lugs f i t  under the striker ferrule and the 
upper lugs over the arming sleeve to hold it  down. Set-back of the striker ferrule straightens the 
lugs and frees the arming sleeve.

14. Striker ferrule - The top of the cylindrical brass ferrule engages a flange at the top of the 
arming unit housing and the bottom is chamfered to take the turned-up lower lugs of the striker 
stirrup spring. On firing, the ferrule sets back and straightens out the lugs of the stirrup spring.

15. Arming unit housing - This consists of a brass sleeve formed with a flange at the top and 
bottom which fora a seating for the ferrule arming sleeve and arming spring.

16. Detonator and Shutter assembly - This consists of the detonator and detonator plug, detonator 
pellet housing, looking segments, pellet spring and the two parts of the shutter. Immediately 
beneath the striker is the detonator in its plug, and beneath this is the detonator pellet which, in 
the unarmed position, rests on top of the shutter. Surrounding the top half of the pellet is the 
pellet spring which is kept in compression between the bottom of the detonator plug and the two looking 
segments on a shoulder of the pellet housing. The two parts of the shutter f i t  on top of the spigot 
of the stemmed plug in the unarmed position and are enclosed by the top of a shutter ferrule, the 
bottom of which rests on the lower lugs of a shutter stirrup spring. The top lugs of the stirrup 
spring rest on top of the spigot of the stemmed plug. Set-back of the shutter ferrule on firing 
straightens out the lugs of the shutter stirrup spring and frees the two parts of the shutter, and 
also, at this stage, assists the pellet spring in keeping the detonator pellet pressed down on to the 
shutter to prevent it  opening. On acceleration ceasing, set-back also ceases, and centrifugal foroe 
causes the two shutter parts to f ly  outwards. Elis allows the pellet spring to foroe the detonator 
pellet down on to the stemmed plug. As soon as this happens, centrifugal foroe slso causes the two 
locking segzents to enter their recesses in the body to prevent any subsequent creep forward of the 
pellet during flight, look the shutter in the armed position and ensures a continuous explosive 
channel to the magazine.

17. Detonator - A 1.7 grain 'B' lugless (tinned copper alloy oup) detonator is used. It  is 
housed in the centre recess in the top of the detonator plug immediately underneath the striker.

18. Detonator plug -  Made of brass (tinned) the plug screws into the lower part of the fuze head 
beneath the striker guide. The upper surface is slightly recessed and the centre Is further recessed 
to take the detonator. Three vertical fire holes displaced from the centre act as a baffle to the
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flame from the detonator in phasing to the detonator pellet. The recess in the face also provides 
for the flash from the detonator reaching all three channels.

19. Detonator pellet housing - This is of aluminium alloy and. is oylindrioal in shape. Externally 
it  is formed with a flange on which rest the two halves of the looking segments, and above this, the 
pellet spring. The lower part of the central channel is stemmed with C.E. and above this with lead 
aside. The upper part of the channel is filled  with delay composition (ED 1305 and ED 1337). The 
pellet fits  in the upper bore of the body under the detonator plug and in the unarmed position the 
pellet spring keeps it  down on top of the shutter. In the fully armed position the shutter parts 
have spun dear and the pellet is thus in contact with the stemmed plug to form a continuous exploslvs

20. locking segments - The brass half-segments are shaped like two halves of a flat washer and in 
the unarmed position f i t  on the flange of the detonator pellet under the pellet spring. In the 
armed position, directly the pellet sets baok they f ly  outwards into a reoess in the body and prevent 
any subsequent forward movement of the pellet.

21. Pellet soring -  This coiled spiral steel spring fits  around the top of the detcnator pellet 
above the looking segments, with the top hearing on the underside of the detonator plug. In the un­
armed position i t  is kept in compression by the pdlet being supported by the Bhutter. When the 
shutter flies outwards the spring forces the pellet down on to the atemaad plug.

22. Shutter: - This is of brass and is in two parts. Part 2 is in the shape of a segment of a
circle with a small flange at the top to limit the upward movement of the shutter ferrule. Part.1 
is in the form of a disc with a flat formed on one side and nestles under Part 2, In the unarmed
position the two parts are held together by the ferrule and this prevents any flash passing through
to the fire channel in the stemmed plug.

23• Shutter stirrup soring - The cylindrical phosphor-bronze stirrup spring has lugs on the upper 
and lower edges. In the unarmed position, the lower lugs f i t  under the shutter ferrule and the 
upper lugs over the top of the stemmed plug. Set-back of the ferrule on firing straightens the lugs.

2V. Shutter ferrule - The top of the oylindrioal brass ferrule engages under a flange on the 
shutter (Part 2) andthe bottom is chamfered to take the turned-up lower lugs of the stirrup spring.

25. Stemmed plug - This ia of brass and screw threaded externally to enter the lower bore of the
fuse body. The upper side has a dished recess and at the bottom of this is fitted a lead washer.
The centre forms a pintle which supports the shutter parts. The upper edge of the pintle is
slightly cut away to take the upper lugs of the shutter stirrup spring. Two key-holes in the under 
surface are for inserting the plug. The plug has a central fire  channel filled  with C.E. stemmed in.
Paper discs are secured by shellac to both top and bottom of the plug.

26. lead washer -  This fits  at the bottom of the dished reoeas in the stemmed plug and receives 
the shutter ferrule and stirrup spring when they set hack on firing.

27. Magaslne - This is a cylindrical brass container formed in two diameters externally, the upper 
and larger one being screw-threaded to enter the bottom of the fuse body under the stemmed plug.
T5>e smaller diameter is plain and when assembled, protrudes below the bottom of the fuse. The 
magazine contains a pre-pressed C.E. pellet.

SAFETY ARRANGEMENTS

26. The safety arrangements are :-

(a) The fuse head diaphragm protects the hammer from accidental damage.

*b) The fuse cannot arm until the two ferrules set-back of firing to release the arming sleeve 
and shutter respectively,

(o) The striker is retained in the safe position by two steel balls which project from two 
radial holes in the striker guide into a groove in the striker. The steel balls are in 
turn retained by the arming sleeve.

(d) The shutter, when in the unarmed position, masks 
C.E. channel above the magazine.

off the detonator pellet from the stemmed.
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29. Perforation of the diaphragm may cause a premature and all fuses should he examined and any 
with perforated diaphragms should be segregated and HOT fired.

ACTIOH (Pig, i )

30. On firing -  The striker and shutter ferrules set back, overcoming their stirrup springs and 
releasing the arsing sleeve and shutter respectively. The arming sleeve sets back retaining the 
balls and looking the striker, and the detonator pellet holder also sets back against the shutter, 
retaining it  in the unarmed position.

31. Paring flight -  The arming sleeve is forced forward by its spring, unmasking the two holes in 
the striker guide and thus releasing the two steel halls which fly outwards. The striker is then free 
to move downwards on impact. The two parts of the shutter move outwards allowing the detonator 
holder spring to foree the pellet holder down on to the stemmed plug. The detonator pellet holder
is locked in position by the two halves of the locking segment which fly  outwards into the ■■n.ii.i.

32. On impact - The diaphragm is crushed, the hammer is forced in and the striker is driven into 
the detonator. The flash from the detonator is baffled by the detonator plug and its displaced fire 
holes so allowing a normal ignition of the delay filling, lead aside and C.E. filling of the detonator 
pellet. The resultant detonation fractures the thin diaphragm of the pellet holder to detonate the 
C.B. stemming in the plug and, in turn, the C.E. pellet in the magazine and thence the shell filling.

OTHER MARKS - SUMMARY 0? DIFFERENCES 

I (Obsolescent) TOLC-B B847S, 07608, C8265
33. The variations in this fuse are:-

(a) diaphragm - This is 0.025 ins thick.

(b) Homer - Made of plastio.

(o) Detonator - 1.7 grain 'B' or 'B1* copper alloy cup.

(d) Detonator plug - Hae a single central fire ohannel only.

(e) Shutter -  A different shutter is fitted to the fuze. Made of brass in two parts, 
Part 1 is in the shape of a segment of a circle with a small flange at the top to 
limit the upward movement of the abutter ferrule. Part 2 is an elongated "B" shape 
and nestles in Bart 1. The upper aide of part 2 is cut away to form a slot which is 
opposite the central boring in the detonator pellet. In the unarmed position the 
two parts are held together by a ferrule to prevent any flash passing through to the 
stemmed plug below.

MOLC-i B9204, 07608, C8265, C99QO

34. This fuse varies from the Mk A fuse in the following;-

(a) Diaphragm - This is 0.025 ins thick.

(b) Hammer - Hade of plastio.

(o) Detonator - A 1.7 grain 'A1 detonator may be fitted as an alternative to the 
1.7 grain *B' detonator.

(d) Detonator pellet - HO delay filling. Some slight delay is given, however, by the shape 
of the detonator plug and the baffling effeot of the three displaced film channels.

(e) Shutter -  The shutter is the same as that fitted to the Mark 1 fuze.

MASK 2 ?t)ZB (Obsolescent) TOLC-S CM70, 07608, C8175

35, (a) Detonator - A 1.7 grain 'B* (copper allay cup) detonator is fitted.

(b) Detonator Pellet -  Composition RD 1337 was authorised as an alternative to composition 
RD 1305 from 21st July, 1955.



MARK k FUZE

36. Aa described in perse 2 to 32.

37. The mark 5 I'd*® is similar t

WOLC-g C760S, 08263 

VOlC-i C8264

.125 inch diameter hole drilled.

(b) Detonator pellet - NO delay filling is used*

E:- Consequent on (a) and (b) above there ia NO delay incorporated in this eark of fuse*
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1 • Particulars

(a) Type

(b) Weapon

(c) Projectile

HBSCRIFHOK - Model A3 Fuse (Pig. 1

Direct action, and grace percussion, nose 

Launcher fitted to r ifle .

No, St H.B. Energa Grenade

2. The fuse is designed to give direct and grass action and consists principally of a body, cap, 
striker, and striker head and spring, arming sleeve and spring, detonator carrier, detonator assembly 
balls and washers, A safety clip, in the form of a circlip is fitted,

3. Body. - Of aluminium alloy thisis cup-shaped, a hole being formed in the base for the pellet 
holder. Externally the front portion is coned and then formed parallel and milled for use as a 
finger grip when assembling the fuse to the grenade. Below the milled portion it  is reduced in 
diameter and threaded, to enter the grenade, and below the threaded portion i t  is formed plain. 
Internally, it  is threaded at the front to take a cap. Two slots diametrically opposed, are cut 
into the parallel portion of the body to take the ends of the safety clip.

4. Cap. - Externally this is cone-shaped and threaded at the base to screw into the body. 
Internally, i t  is formed on two diameters, the rear and larger diameter accommodating-the front 
portion of the arming sleeve and the forward and smaller diameter, the flange on the striker. A 
hole is drilled in the head forming a guide for the upper part of the striker. It is made of 
aluminium alloy.

5. Striker. -  ThiB is in the form of an aluminium alloy rod. The head is conical in shape,
below which it  is formed with a flange to f i t  and seat inside the top of the cap. A hole is drilled 
in the conical portion of the striker to aooept the striker head. The rear portion of the striker 
is reduced in diameter for a short distance to partially house the steel ball3. The faces of this
housing nearest to the balls are chamfered. A sharp nsedls point is formed at the lower end of the 
etriker which is reduoed in diameter to f i t  into the striker spring.

6. Striker Head. - This is in the fora of a short rod of tungsten carbide the outer end being 
serrated. It is fitted into the hole drilled in the top of the coned portion of the striker which 
is stabbed on the outside in three places to secure it .

7. Detonator Carrier. - Hade of nickel plated brass, ths top of the carrier is a sliding f i t  
within the arming sleeve. A flange at the bottom is s similar f i t  within the fuse body. An 
underout groove is millsd around the centre into which the lugs of the arming sleeve are forced when 
the sleeve sets baok. Immediately behind this groove the diameter ie slightly increased to take the 
arming spring.

Internally the carrier is bored fro* the top to fora a holder for the striker spring and to act 
as a striker guide, the top edge being chamfered to form a partial housing for the six steel balls.
A platform is positioned approximately half way down the carrier, below which the carrier is threaded 
Internally to take the detonator assembly. The platform has a oentral hole to allow passage of the 
striker point*

8. Striker Spring. - This is a cylindrical coiled cadmium plated steel wire spring. It is 
assembled around the needle portion of the striker, being positioned between the rear flange of the 
etriker and the platform of the detonator carrier.

____________  his is flanged towards the rear to f i t  the interior of the fuse body and has
four lugs at the rear which are forced into a groove round the outside of the detonator carrier when 
the sleeve sets-back. An annular slot is out into the flange to accept the ends of the safety clip. 
It is made of nickel plated brass.

10. Arming Spring. - This is a cylindrical coiled oadsdum plated steel wire spring. It  surrounds 
the rear of the detonator carrier, the bottom coil bearing on its flange at the rear, and the top 
coil bearing against the flange of the arming sleeve.
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11 • Detonator Assembly. - Screwed into the base of the detonator oarrier, the assembly consists oft-

(a) Cover0 - This is in the font of a hollow tube, threads being formed externally at the open 
end to f i t  the threads of the detonator holder.

(b) Bolder. - In inverted oup-shaped metal holder with a central hole bored in the base i t  is 
inserted open end first into the cover to hold in plaoe the detonator filling. lo ensure
a tight f i t  five external pips are made in the sldea of the holder to grip the inside of the

(o) Paper diec. - This is Inserted between the filling and the base of the holder, being used 
to seal the hole In its base.

W  Pilling. - A fulminate of meroury based composition ie used being partly stemmed and 
partly in pellet farm,

12. Safety clip. - This is in the form of a eirellp made of nickel plated spring steel. The 
enlarged ends f i t  through the slots in the fuse body and engage in the annular slot in the arming 
sleeve. in instructional label is attached.

13. Protecting Can. - This is nade of rubber with stiffening ribs on the outer surface. It is 
intended for placing over the fuse when assembled to the grenade as a means of protection.

It muet be removed before firing.

3AFBTT najunannam
14. These are:-

(a) The safety clip keeps the arming sleeve in the safe position,

(b) The six steel balls, kept in position by the arming sleeve, prevent the striker moving 
down on the detonator or the striker guide carrying the detonator assembly onto the striker.

(o) The arming sleeve is kept in the safe position by the arming spring when the safety clip ie 
removed.

V mPARATIOB POR FfflrKC

15* (a) Hie protecting cap is removed.

(b) The safety clip is removed.

m ° *  (p is-1 )

16, On firing. - The sudden acceleration causes the striker to set back locking the steel halls 
between the striker and the chamfered end of the detonator oarrier and the erming sleeve to set-back 
against its spring. This foroea the lugs into the groove of the striker guide looking together 
sleeve, spring and oarrier. When the striker spring overcomes the effect of set-baok the balls are 
freed and only the light striker spring keeps the striker point from the detonator. The fuse is

17. On impact. - The hard serrated head of the striker digs into the target driving the point of 
the striker into the detonator,

13. On grume. - Sudden deceleration causes the detonator carrier, non looked to the arming sleeve 
and spring to aot as an inertia pellet and move forward against the striker spring and fire  the 
detonator on the point of the striker.

stnouBT o? pnrsm cB S

iZ POZB (Obsolescent) WOLC - I  07754, 09891•

19. The i Z fuse differs in the following particulars.

(a) Body. -  Bo slots are out far the safety slip.

safety olip.
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(o) Safety clip. - No safety d ip  is fitted, to this node! of fuse. 

NOTE This fuse was originally known as the Mark 2 fuse.

3 FQHS MOLC - § C98S1

20. As described in paras. 2 to 18 inclusive.

7USB PERCUSSION DA. ■ DRILL L18

MODEL A1 WLC- C 775<*.

1. This drill fuze is in faot an swpty L9A.2 fuse used for drill purposes. Whan fitted to the 
grenade no identifying narks to show that i t  is not a lire  fuse are visible.

2. This fuse oan only be identified as drill by the faot that two holes diametrically opposite are 
bored through the pellet holder.

4
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ypgg, PERCUSSION, D.A., 117

1. Particulars

(*) Type 
(b) (June 

(o) Projectile

Direct action, percussion, nose.

H.B. shell.

DESCRIFTIOK - Model M2 (Fig. 1)

SENKRAL

2. The 1,1 y fuze is a direct action percussion detonating type for use with shell having a 1.6 inch 
diameter fuse-hole (14 threads per inch, right hand). It consists principally of a body, fairing, 
shutter, shutter spring, detonator holder, detonator plug, detonator, needle assembly, detent, detent 
spring and bottom cap.

3, Body. - Of brass, the body is formed with an external cone shaped flange at the top. A key 
hole is drilled in the side of the flange to suit the key provided for inserting and removing the fuse 
from the shell. Externally, under the flange, there is an undercut beneath which are sorew threads 
for a distance of 0.35 inch to a 1.6 inch diameter, (14 threads per inoh, right hand). Under these 
threads the diameter of the body ia reduced to 1.26 inches and further reduced and screw threaded to
a 1.0 Inch diameter at the base for the acceptance of the bottom cap. Internally, the body is 
bored from top and bottom to form two main cavities separated by a platform. Adjacent to the lower 
cavity, which is offset, is a hole which oonneots with the upper cavity and accommodates the detent, 
detent spring and detent plug. The hole is sorew threaded at the base to accommodate the plug.
Prior to assembling the bottom cap to the body a boxcloth disc is inserted in the base of the oap.

(a) Upper cavity. - The top of the cavity is screw threaded for the attachment of the feiring. 
Beneath the threads a shoulder is formed upon whioh seats the detonator holder, complete 
with detonator plug eM detonator. It also houses the needle assembly and the shutter 
with its spring, which pivots on the top surface of the platform.

(b) Platform. -  Projecting from the top surface of the platform is the shutter hinge pin.
In the centre a blind hole is drilled from the underside to form a flash channel, leaving 
a thin diaphragm of metal at the top of the hole. The flash channel is filled  with

(o) Lower cavity. - Forming a magazine, the lower cavity is filled  with a 0.555 inch 
diameter pre-pressed C.E, pellet, 1.05 inches long, on top of which is a paper disc.

4. Fairing. - The fairing is a trass collar forming the domed exterior of the upper part of the 
fuze. The lower part of the fairing ia sorew threaded externally to sorew into the top of the fuse 
body to which i t  is secured by a set sorew. A tommy hole ia bored in the side to facilitate 
assembly to the fuze the centre hole being recessed to f i t  over the needle disc.

5. Shutter. - Of bronse or rolled brass, the shutter is a flat, smooth pieoe of metal of irregular 
shape provided with three vertical holea of different diameters. Connected to the largest hole ia 
a slot which accommodates one arm of the shutter spring. The shutter is secured through the second 
hole by a hinge pin on which it  pivots, and the third and smallest hole is filled  with loose C.E. 
which is stemmed in. A paper tablet is secured by shellac to each the top and bottom surfaces
of the shutter, covering the hole filled  with C.E. Retained in the unarmed position by the spring,



the shutter rests against a stop pin and is further secured in this position by the detent, the stem 
of which bears against a recess faraed in the side of the shutter.

6, Shutter spring. - Fomed with two arms, the spring is made of tinned steel piano wire and its 
coils f i t  over a stud on the metal platform of the body. One arm fits  into the slot formed in the 
side of the shutter snd the other arm bears against the wall of the fuse body. The spring ensures 
that the shutter masks the hole in the lower part of the fuse body until the detent sets back and 
the shutter is swung open by centrifugal force when spin is between 1WO rpm and 2000 pm.

7. Detonator holder. - Hade of brass, tinned, the holder is formed with an external flange to seat 
on the shoulder in the upper cavity of the body. Internally the holier is bored to two main diameters, 
the upper being the greater and forming a continuation of the central hole in the fairing, thus 
providing the required clearance for the needle disc to function on impaot. The lower boring is screw- 
threaded to take the detonator plug, and the base of the holder is drilled from the top to form a
fire channel, a thin diaphragm of metal being le ft to act as a closing disc. Two holes are drilled 
into the lower face of the base, one to accommodate the upper end of the detent and the other to 
looate the holder on the shutter hinge pin.

8. Detonator plug. - Screw threaded externally, the brass, tinned detonator plug screws into the 
detonator holder and is bored and recessed internally from the base. The recess houses the 
detonator and the central hole above it  allows the needle to pass through to pisree the detonator 
on impact.

9. Detonator. -  A 5.7 grain AS detonator, i t  consists of a lugless tinned copper alloy oup filled  
with 5.0 grains of lead azide, pressed in, followed hy 2.7 grains of ’A1 mixture pressed in on top.
Over the filling are positioned a paper disc and a tinned brass washer, in that order, the whole 
being secured by spinning over the lip of the oup. It is then waterproofed by a drop of varnish 
K.D.1177 placed centrally on the brass washer and the complete detonator dipped in shellac varnish 
and allowed to dry.

The assembly comprises a disc and needle

(a) Disc. -  Of copper, the disc is a cup shaped diaphragm and has a hole in the centre for the 
insertion of a needle. The outer rim is formed with a flange to f i t  over the top of the 
detonator holder and upon which the fairing seats, holding the disc in position.

(b) Needle. - Of stainless steel, the needle hes a flat ciroular head. It is secured to the 
disc, point downwards, by being pressed in.

11. Detent. - Assembled in the fuse from the base of the body, the detent is a brass pin with a 
cone shaped head at the lower end whioh seats on the detent spring.

12, Detent spring. -  The detent spring (1 lb, 12 os.) is a cylindrical spring of 22 working 
coils. It ie 1.27 inches long and is made of 0.164 inch diameter tinned steel wire.

13. Detent plug. - Screwed in the base of the hole housing the detent and its spring, this brass 
plug retains the spring. It  has a screwdriver slot in the head to facilitate its insertion or 
removal from the fuse body.

14. Bottom can. -  Cun shaped. the brass cap is threaded internally to sorew on to and seal the 
magasine chamber of the fuse body and the hole accommodating the detent and detent spring. The cap 
is retained in position hy stabbing the joint between the body and the cap in three places. A box- 
cloth disc is inserted between the body and the oap.

SAFETY AKFUNSBMHiTS

15. The safety arrangements incorporated in the 117 fuse are as followst-

(a) The shutter is retained in the unarmed position by the shutter spring and by the spring 
loaded detent until the gun has been fired.

(b) In the unarmed position the shutter masks off the 
thst above the magazine.

C.E. stemming below the detonator from
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FIG. I
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ACTIQH (FIS. 2)

16. On firing. - The acceleration of the shell in the bore of the gun causes the detent to set 
back and free the shutter which, however, continues to be retained in its original position by the 
shutter spring and by friction.

17. During flight. -  The rotation of the shell causes the shutter to swing outwards under 
centrifugal force, compressing the spring and bringing the flash hole in the shutter in line with the 
flash channel in the fuze body.

18. On impact. -  The needle assembly is crushed in causing the needle to pierce the detonator.
The resultant detonation passes to the stemmed C.E. in the needle holder and shutter, and the stemmed 
C.E. in the platform of the body, detonating the C.E. pellet in the lower cavity of the body, thereby 
causing the detonation of the bursting charge in the shell.
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SUMMARY 0? DgraSHCBS

MODEL A1 fUZB (Obsolescent) (Pig , 3 ) WOLO - | C7908. BP3S753

19. Ibis model is a Haval Service H2 Mk. 2 fuse fitted with an adapter to f i t  a 1.6 inch fuse hole.

20. Hie differences from the Model A2 fuse are

(a) Body. - Of brass, the body is formed with an external cone shaped flange at the top. In 
the side of the flange a hole is drilled to facilitate the assembly of the body to the 
adapter by means of a key. Externally, below the flange, it  is screw threaded to a 1.2 
inch diameter, followed by a plain portion of smaller diameter and finally, is screw 
threaded at the bottom for the acceptance of the bottom cap. Internally, the body is 
bored from the top and bottom to form two main cavities separated by a platform. Adjacent 
to the lower cavity, which is offset, is a hole which oonneots with the upper cavity and 
accommodates the detent and spring.

(1) Upper oavlty. -  Eie top of this cavity is screw threaded for the attachment of the 
fairing. Beneath the threads a shoulder ie formed upon which rests the detonator 
holder, complete with detonator plug and detonator. It also houses the needle 
assembly and the shutter with its spring, whioh pivots on the top surface of the 
platform.

( i i )  Platform. -  Projecting from the top surface of the platform is the shatter hinge pin. 
In the centre a blind hole is drilled from the underside to form s flash channel, 
leaving a thin diaphragm of metal at the top of the hole. The flash channel is 
filled  with C.E. which is stemmed in,

( i i i )  Lower oavlty. - forming a magazine, the lower cavity is filled  with a 0.595 inch 
diameter pre-pressed C.E, pellet, 0.715 inch long.

FIG.3

FUZE PERCUSSION, D.A.. L I7AI

FAIRING - --NEEDLE

C.E. PELLET­ TRACING CLOTH WASHERS
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(b) Detent spring. - The detent aprlng (1 lb. 5 M .) 1« «  cylindrical spring of 22 working 
coils. I t  is 1.25 inches long and is mads of 0.014 inch diameter steel wire.

(e) Adapter. - Cylindrical in shape and made of braes, the adapter is forced with an external 
core shaped flange. A key hole ie drilled in the side of the flange to suit the key 
provided for inserting and removing the adapter from the shell. Externally, under the 
flange, there ia an undercut beneath which are screw threads for a distance of 0.35 inoh to 
a 1,6 inch disaster, 14 Threads par inch, right hand. The lower part of the adapter is 
screw threaded at the top for the acceptance cf the fuse. Prior to being screwed on to 
the fuse body a 5.9 grain C.E. pro-pressed pellet, covered with a fe lt waeher and two 
tracer oloth washers, is assembled in the base of the adapter, the internal threads of whieh 
are ooated with an approved cement.

(d) Action on impact. - The needle assembly is crushed in causing the needle to pierce the 
detonator. The resultant detonation passes to the stemmed C.E. in the needle holder and 
shutter, the stemmed C.E. and C.E. pellet in the fuse body, detonating the C.E. pellet in the 
base of the adaptor which, in turn, detonates the bursting oharge in the shell.

model A2 rnzE wolc - g dp 39755

21. As described in paras. 2 to 18 inclusive.

22. Approval was given on 1?th January, 1961 for the L17A2 fuse to be modified by the removal of the 
stemmed C.E* from the fire  channel in the detonator holder. This was to increase safety and obviate 
the possibility of failures.

MODEL A3 PPZB WOLC - g IA Approval K 1781

23. Similar to the model 12 but fitted with a 5.5 gr. "LZ" detonator in lieu of a 5.7 gr. *AZ* 
detonator.

24. This fuse may have paper discs on the upper and lower faces of the shutter to cover the stemming 
in place of the larger paper tablets.

25. The paper disc at the bottom of the detonator plug cavity in the detonator holder is not fitted.

" v *
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Introduction

PERCUSSION, DA., 4 GRAZE FUZES

1. Percu3:!i on fuzes ore of various types according to the speed of action required. Generally 
speaking, the Direct Aotion fuze has the fastest action, followed olosely by the Grass Action fuse and 
finally by the Delay Action Graze fuse. Direct Action (D.A.) fuses Bay be of the igniferous or 
detonating types, the mechanism consisting of a needle supported on a thin Metal disc, or a hammer or 
striker aupported on a shearing wire or coiled apring, exposed to a direct blow on inpact with the 
target; its sensitivity depending on the strength of disc, shearing wire or coiled spring. It Bay 
he provided with a safety pin, arming aleeve and segments or halla retaining the striker in the 
"unarmed" position and also usually a shutter which may or nay not be retained in the "unarmed" 
position by a detent which seta-back on firing, D.A, fuzes filled  C.E. are instantaneous in their 
aotion, while D.A. fuzes filled  gunpowder have a slight delayed aotion,

2. Graze action fuzes. - The interior mechanism of Graze Action fuzes is so arranged that when the 
shell is checked in flight or receives an appreciable deceleration, a movable part, usually called 
the graze or inertia pellet, can move forward to oarry the detonator on to the needle (or vice versa). 
A creep spring keeps the two apart until this deceleration is experienced. As the movement of the 
inertia pellet or weighted needle gives rise to an "air gap" the fuze detonator is of the flash type. 
Graze action fuses have a small inherent delay in functioning.

3. Percussion D.A, and Graze fuzes. - These are Direct Action percussion fuzes in which a Graze 
mechanism is additionally embodied. A selector which may be set "Super-quick" or "Delay* prior to 
loading may also be incorporated in the design. The term "delay" in this context refers to the 
action at the instant of impact.

4. Percussion D.A. and Graze nose fuzes are normally shaped .to conform to the shell contour and 
have a right hand screw-thread to avoid the possibility of their becoming unscrewed from the shell by 
rotational acceleration in the bore. The threaded portion screwed into the shell may be of different 
lengths, diameters and numbers of threads per inch and the depth of intrusion of the body of the fuze 
into the shell may vary between different fuzes depending upon the calibre of the shell for which 
approved.

5. Aiming and safety devices. -  Nose fuses of the direct aotion percussion and graze type are 
normally "armed" by:-

(a) Set-hack force or

(b) Centrifugal force or 

(o) a combination of both

Set-back force acts on the free or movable parts of the fuze at the instant of firing. Centrifugal 
force is intended to be effective only when deceleration occurs on the projectile leaving the bore, 
when the free or movable parts are forced outwards by spin. While passing through the bore the 
moving parts are expected to remain in their original positions by friction as a result of set-baok. 
The majority of fuzea incorporate shutters which move into the "armed" position by the influence of 
centrifugal force. Such shutters are usually designed to remain in the "unarmed" position by a 
detent until fired and until the shell is spinning between a specific number of revolutions per 
minute (r.p.m.), the number of revolutions varying in different fuzes to meet the requirements of 
the equipments for which they are approved. Springs assembled either under compression or tension 
may be used to assist or restrain the influence of the centrifugal force. locking devices may also 
be incorporated to secure the movable components in the "armed" position after centrifugal force 
becomes effective. In certain new fuzes a delayed arming shutter mechanism actuated by centrifugal 
force is incorporated in the design.
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FUZE. HBRCUS3I0H. DIRECT ACTION AW) GRAZE. Ho. 119B
Particulars. 

(a) Type, - Direct action percussion and graze, nose

(b) Guns. Q.F, 25 pdr. (May be used with all charges except Charge 1) B.L, 9.2 inch Marks 10, 10V and 10* (C.A.)Mot to be used int- B.L. 5.5 inch gun
B.L. 7.2 inch howr.

(c) Projectile. - H.B. shell 
DESCRIPTION. - Mark 17 fuse (Pig. 1 )

2. The No. 119B fuse is a direct action percussion and graze detonating fuze. It consists principally of a body, inertia pellet assembly, detonator holder, detent and detent spring, centrifugal bolt and bolt hole plug, striker assembly, striker cover, safety cap, detonators, shutter assembly and magazine with oap. The No. 119B fuze is distinguishable from the Mo. 117
i:: . . v ' ■ ' ’_______  ■ ■ - hg the

3. Body. - Of brass, the upper part of the body is cone shaped, the larger diameter forming a 
flange below which it  is reduced in diameter and screw-threaded to a 2 inch diameter ( 1A threads per 
inch right hand) to suit the fuze-hole of the shell. The upper conical portion has a flat top and 
is screw-threaded to accept the safety oap. Two key holes are drilled just above the flange to 
facilitate the assembly and removal of the fuze from the shell, and higher up a lateral threaded 
hole is formed in the side to accept the centrifugal bolt behind which is inserted a screwed plug to 
seal the orifice. In the threaded portion below the flange a hole is drilled and tapped to accept 
a pin for securing the magazine after assembly. Internally, the body is bored from the top and 
bottom to form two main cavities separated by a thick partition of metal,

(a) Upper oavity - A hole is drilled through the centre of the body to act as a guide for
the stem of the striker, A recess at the top makes a seating for the striker spring which 
is assembled under the head of the striker. A small undercut or groove ia also formed in 
this recess to accept the flange formed on the striker cover,

(b) Partition -  A central bore drilled up from the bottom of the partition houses the inertia
pellet sleeve, detonator (top), detonator plug and the creep spring which is assembled 
over the needle shank of the striker ana rests on top of the detonator plug. The rear 
of this central bore is slightly enlarged and tapped. This recess accommodates a 
spacing washer which is retained in position by the detonator holder which also houses 
the bottom detonator. On three sides, set at 90°to each other, three off-centre holes
are drilled in the body to act as vents to relieve pressure in the middle portion of the 
body should the detonator(s) fire prematurely. On the fourth side another smaller 
diameter hole is drilled to house the detent and detent spring.

(o) Lower cavity - The lower bore, of lerger diameter, is sorew-threaded for about two thirds 
of its depth from the base to accept the magazine and the striker shutter assembly which is 
housed in a recess formed in the top surface of the magazine.

A, Inertia pellet assembly. - This comprises an inertia pellet sleeve, detonator plug, detonator 
and oreep spring.

(a) Inertia pellet sleeve - Made of brass, the sleeve is cylindrical and is bored internally 
to accommodate at the rear a 5.7 grain AZ detonator and above this on a slightly larger 
diameter i t  is screw-threaded to accept the detonator plug. The top portion is recessed 
and the rim is chamfered to f i t  over the wider end of the spiral creep spring on assembly.

(b) Detonator Plug - Made of brass, the plug is cylindrical, the top portion being of 
slightly larger diameter and threaded to sorew into the inertia pellet sleeve,

(c) Detonator - This is a 5.7 grain AZ lugless (tinned copper alloy cup) detonator and is 
assembled in the base of the inertia pellet sleeve.
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(a) Creep spring - This is a coil shaped cone of 27 SWS (0-016,-) diameter steel wire assembled 
under light compression between the top of the detonator plug and under the flange formed 
above the needle shank of the striker.

5* Detonator-holder. - Made of brass, the holder is circular and formed with a flange at the base 
above which is threaded externally to screw into the fuse body. Internally it  is recessed to house 
the lower 5.7 grain AZ lugless (tinned oopper alloy oup) detonator.

6* Detent. - This is a metal rod with a rounded knob formed at one end, the knob being loosely 
enclosed by a cylindrical weight. The stem of the detent is assembled behind the centrifugal bolt 
and prevents the bolt moving outwards until after the fuse is fired.

7. Detent spring, - This is a spiral of approx. 16 coils of 0.02 inch diameter spring steel wire 
and is assembled below the detent. Set-back of the detent on acceleration compresses the spring 
and the stem of the detent becomes looked under the shoulder formed in the detent hole in the fuse 
body.

3* Centrifugal bolt. - This is of steel, formed cylindrical with an undercut formed on the rim of 
its inner face. It  is inserted in the hole in the side of the fuze body, the undercut portion 
fitting under a flange formed on the stem of the striker. This locks the striker in the "safe" 
position and the bolt is retained in this position by the stem of the detent until the detent sets 
back on firing.

9* Bolt hole plug. - This is of brass with the heed portion being screw-threaded. A screwdriver 
slot is made in the rear face to facilitate insertion. After the centrifugal bolt and detent are 
aasembled the plug is screwed home thus sealing the centrifugal bolt hole,

10. Striker assembly. -  This consists of the striker, striker head, retaining pin and striker 
springs-

(a) Striker - The steel striker has a separate mushroom shaped steel head secured by a split 
pin. The striker spindle is circular in section, having a sharp point formed at its 
lower end above which a shaped flange is formed to make a seating against the top of the 
partition in the body of the fuze. Above the flange the stem of the striker is of 
increased diameter, the upper end being reduced in diameter to f i t  the head and bored to 
take a split pin. The striker head is bored centrally to f i t  onto the top of the striker 
and radially for the split pin.

(b) Striker soring - This is a spiral of approx. 6 coils of ,048 inch diameter steel wire which is assembled under initial compression between the striker head and the upper surface 
of the fuze body.

11. Method of assembly of Striker and Inertia pellet assemblies, etc. - The striker is assembled 
from the lower part of the body. The striker spring is then assembled and compressed and retained 
in this position by fitting on the striker head which is secured to the top of the striker by a 
retaining (i.e. split) pin. The centrifugal bolt is then assembled, the undercut portion around 
the face fitting under the flange formed on the stem of the striker. The detent and detent spring 
are then assembled and the centrifugal bolt hole plug inserted in the side of the body. The creep 
spring is then assembled over the needle shank of the striker from the rear end of the body, 
followed by the inertia sleeve in the base of which is assembled the top detonator and above which 
is screwed in the detonator plug. The base of the creep spring seats on top of the detonator plug. . 
The creep spring, inertia pellet assembly and spacing washer are then secured in position by the 
screwing home of the detonator holder in the centre of which is housed the bottom detonator.

12. Striker oover. - The striker cover is of brass, oup shaped, flat on top, with a ridged edge 
at its mouth, and has 6 equally spaced radial saw-outs ,3 inch in depth made around the rim. It  
fits  over the striker head and is secured by the bottom ridged edge being sprung into an annular 
undercut or groove at the bottom of the recess formed in the top of the fuze body. The oover 
prevents air resistance during flight from acting on the striker head to cause premature action of 
the striker. This cover mu3t not be removed when preparing and inspecting fuses for loading.
13. Safety cab. - The safety cap is made of steel, and externally it  is lacquered or coloured

blook. It  is formed with a milled ring around its circumference and an oblique elot on one side 
for nearly the whole of its length. A flat spring is riveted in the top of the alot and the end 
is so shaped that i t  engages with serrations formed around the top of the fuze body, thereby 
retaining the cap in position. Internally,the cap is threaded at the mouth to f i t  over the threads 
formed on top of"the fuze body. On assembly the cap seats on a natural rubber washer which is 
placed at the bottom of the threads formed on top of the fuze body. The cap may be removed before 
firing, h'.it "C.r t:uv v. c-



14. Detonators. -
(a) Upper - This is a 5.7 Brain A2 lugless (tinned oopper alloy cup) detonator (OX 124 /IP) and is assembled in the base of the inertia pellet sleeve.
(b) Loser. - This also is a 5.7 grain AZ. lugless (tinned copper alloy oup) detonator. Previous to July 1953 the detonator was manufactured to (QX 124 AT; but after this date detonators manufactured to (QX 171 AP) were assembled.

15. Shutter assembly. - This comprises a brass sliding block, a steel locking pin, a steel wire shutter spring, a steel wire catch spring and a shutter locking catch. When the shell leaves the muzzle the shutter locking catch spins outwards under centrifugal force permitting the shutter blook to compress the shutter spring and to slide outwards in the "armed" position where it is retained by the looking pin.
16. Magazine. - Made of brass, the main upper portion is screw-threaded externally to suit the body, whilst the bottom part is reduced in diameter and screw-threaded to accept the oap. After assembly, it is secured in the body by a pin inserted through the side of the fuze. The magazineis bored from the base in two diameters, the larger bore containing a C.E. pellet which is assembled with the hard end nearest to the bottom oap. The smaller centre bore terminates in a diaphragm 
from 0.003 to 0.008 of an inch thick and is filled with loose C.E. stemmed in... A reoess is formed in the upper face to house the shutter assembly.

17. Magazine cap. - The cap may be made of brass, steel or sine base alloy. It is sorew-threaded internally to suit the base of the magazine and retains the C.E. pellet in position, 'After filling, the cap is screwed home and is crimped in two or more equi-distant spaced places to prevent it unscrewing.
SAPBfff ARRAN SEMKhTS
18. These are:-

(a) A safety oap which protects the striker cover and striker head from accidental damage,
(b) A striker cover which protects the striker head from air resistance during flight and which must not be removed,
(c) Centrifugal bolt, which is retained by a detent, and holds the striker by a flange and thus prevents the whole striker moving backwards.

(d) The creep spring which keeps the striker and inertia pellet apart.
(e) The shutter which is retained in the unarmed position by the shutter looking catch,
(f) The shutter, when in the unarmed position, which prevents the mein (i.e. lower) detonator firing the magazine, if accidentally detonated, by the interpolation of the solid partof the shutter between the two.

EXAMINATION BEFORE ETRINS
19. The safety oap should be removed and the striker cover tested by applying a direct pull to ensure that it is firmly secure} it should be examined to ascertain that it is not damaged, distorted or punctured. After testing and examination, the safety cap must be replaced. If the striker cover is in any way defective the safety oap must be replaced, and the fuze must HOT be loaded.
PREPARATION EOH PIRIHO
20. The steel oap must not be removed from the fuze until the shell to which it is fitted, is prepared for loading. It may then be removed, or allowed to remain in position, the decision depending upon the nature of the target about to be engaged.

The brass striker oover under the oap is never to be removed.
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AGTIOW PIG. 1

21. On firing. - Due to acceleration of the projectile, the striker and detent set back compressing 
the creep and detent springs respectively, until the shaped portion under the surface of the flange 
formed around the striker engages a similarly shaped portion of the centrifugal bolt, thus preventing 
Its movement and the stem of the detent sets back and ia retained under the shoulder in the detent 
bore, The shutter remains in the unarmed position, due to friction caused by set back, thus 
ensuring safety in the bore should either of the detonators funotion prematurely.

22. During flight. - When acceleration ceases the striker moves forward under the action of the 
striker spring helped by the creep spring, and centrifugal force now causes the looking catch to 
awing outwards to release the shutter, further rotation of the projectile causes the shutter and 
the released centrifugal bolt to move outwards, the former bringing a channel, filled  with stemmed 
C.E. into alignment with the detonators in the fuze. When the shutter arrives in this position 
centrifugal force causes the looking pin in the side of the shutter to come out of its recess and 
catch behind a lug in the magazine, so retaining the shutter in the armed position. The sleeve 
now has a tendency to creep forward due to acceleration, but this tendency is resisted and checked 
by the creep spring,

23. On impact (cap o ff ). - The fuse usually functions by direot action, the striker being driven 
inwards and its point piercing the detonator in the sleeve. The resulting flash causes the lower 
detonator to function and a detonating wave passes via the atemmed C.E. in the channels of the 
shutter and magazine to the C.B. pellet in the latter and thence to the bursting charge in the• h.VT

If ,  due to the small angle of arrival or other causes, the striker is not driven in, the fuse 
will function by graze action, as described below.

2b. On lapaot (cap on). - Against light cover the striker is rendered inoperative by the presence 
of the cap, and the fuze will function by graze action. When this happens the sleeve with its 
detonator moves forward on to the point of the striker, immediately the projectile is retarded, 
and the detonator is fired.

Except for a slight delay that is inherent in fuzes functioned by graze action, all subsequent 
events are as previously described.

OTHER MARES - SUMMARY OF DIFPERKNCBS

«ARK 17 ruZB WOLC - Sc.6622

25. This fuze is described in paras. 2 to 18 inclusive.
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1. Particulars

(a) Sees

(o) Projectile

7UZB. PERCPSSION, D.A. AM GRAZE N0.A10

Direct action percussion and graze,
with optional delay., nose.

Q.?. 76 mm. gun ‘
Provided the fuzes have been 

) modified by removal of the
Q.P. 20 pr, gun ') masking shutter (See paras.

H.E. shell

31 and 32).

pmcHipnow

GENERAL - Marie 2/1 Euze (Tig. 1 )

2. This is a direct action ana graze detonating fuze with optional delay and consists principally 
of a body, magazine, flash regulator (consisting of the mashing shutter housing and delay holder), 
percussion mechanism, inertia pellet, shutter, optional delay seleotor, striker coyer and nose cap.

J. Body.(ox 78 A ). -  This is manufactured from brass ana is screw-threaded externally at both ends; 
one end to 1.6 inch diameter (14 threads per inch, right hand) to suit the shell fuse-hole, the other 
end to receive a nose oap.

I t  ia bored, recessed and screw-threaded internally leaving a platform. The lower portion 
acoomnodatee the magazine, delay holder and masking shutter housing, whilst the upper portion 
accommodates the percussion mechanism and inertia pellet. A hole is bored from the outside of the 
body into this lower portion to take the masking shutter seleotor.
4, Nose oap. - Externally this is formed conical in shape with a parallel portion towards the 

head which is flat.
Internally it  is formed on two diameters, the lower portion being threaded to screw on to the 

top of the fuse body, the upper recess fitting over the striker cover.

5. MagasIne (QX 1093). - Made of sino base alloy (passivated) the magazine is recessed at the top 
to accommodate the shutter, and sorew-threaded externally to suit the fuse body and also to receive 
a closing oap. A recess is bored in the base to house a 60 grain C.E. pellet, a smaller hole being 
borsd in the recess leaving a thin diaphragm of metal between the shutter reoess and bottom portion 
of the magazine. This smaller reoess is filled  with loose C.E. stemmed in.

A hole 1b bored in the top surfaoe of the diaphragm to aooommodate the pin on which the shutter 
revolves. A hole is also drilled through the side of the top portion of the magazine to take a pin 
over which the safety plunger spring seats.

A grub sorew inserted through the side of the fuze body engages with the threads of the magazine 
and prevents it  unscrewing once the magazine has been screwed home.

6. Percussion mechanism. - This oonsists of a Striker, Striker sleeve, Detent, Detent Spring,
Aiming Sleeve, Striker Cover, Shear Eire, Washers and Balls,

7. Striker. - Made of steel, sino plated, the striker oonsists of a cylindrical rod formed with a 
needle point at the lower end above whioh it  is formed parallel for a abort distance and is then 
undercut and chamfered to make a seating for the two steel balls assembled to retain the etriker 
sleeve. Above this undercut the stem Is again formed parallel and then the diameter is increased 
to form a flange. Above this flange the stem is reduced in diameter for a short distance, a 
second but smaller flange is then formed and above this the head of the etriker, the top being 
rounded.

A hole is drilled through the striker head through whioh passes the shear wire, the ends being 
turned anti-olodkwise to secure it  in position,

8. Striker sleeve. - Made of steel, zinc plated, the sleeve is in the form of a cylindrical tube, 
the exterior being of two diameters. Two holes diametrically opposite are drilled through the 
smaller diameter In which are fitted the two balls which secure the striker in the safe or unarmed 
position.

9. Arming sleeve. - This is a cylindrical sleeve with two holes diametrically opposite drilled 
through the upper end in which are fitted two balls set under the lower flange of the striker.
It fits  over the striker sleeve and retains the two halls securing the striker in position



10, Detent. - This ie cylindrical and of two diameters, the tor 
shaped. It  slides over the arming sleeve and keeps in position 
lower flange formed on the strik— ■ ■ - -
as a seating or bearing surface

portion being enlarged and cup
- , -------- ihe two halls situated under the

striker. A washer, assembled under the top portion of the detent, aots 
•fans fen the top ooil of the detent spring.

- This is a cylindrical spring of stsel wire, 
ie bottom ooil resting on a washer assembled 01 

e washer placed under the top
is assembled over the detent 

an one flange of the striker sleeve 
portion of the detent.

^  iS ft?s“ “bled 0Ter Wl'  head of 1119 atriJcer- » •  °P™ «d  ia formed in a flange the edges of which are turned down, the shoulders of which rest on the washer cover A
washer is assembled under the washer cover, and the edge of the flange of the striker cover is 
turned over thus securing the three components together.
m str ^ er oovorseats in the top of the fuse body end is seoured by turning over a lip formed

*  0? «>e striker cover. A f i l le t  of cement is appli, ' ' 'prior to the lip being turned over. * *a applied to the joint,

internally it  is bored to three dlametc. 
detonator, while the two larger recesses accommodate

On grass the inertia pellet is oarried forward for 
the striker.

base alloy, externally this is cylindrical in shape while
iW'w lower and small recess accommodates a 1.7 grain ", 

lower portion of the striker meoh&nlsm, 
the detonator t o impinge on the point of .

15* Masking shutter housing. - This ie assembled below the platform in the fuse body and houses the 
masking Setter (<jX 1128) into which the selector engages. Plash channels are formed in the housing 
to allow the flash to reach the dele■» hnide.. ^h the delay holder.

16. Selector. - This consists of a cylindrical body formed with a flange, the interior being hored 
out to take a spring, the outer end being dosed by a screwed plug. The inner end is slotted, to 
allow the masking shutter to move outwards from its recess in the housing. The selector ia 
inserted from the side of the fuse body and retained in position by a screwed nut. A s 

n tk. *>—J »e *V„ selector to permit i t  being set to delay i f  required.slot is formed in the head o

17. Delay holder. - This is ass 
through to form a flash channel h

s shutter when the fuse is set DKDAt". Two holes drilled'through on either side ofthe^ 
_<M‘ **“ ----- fl in the base of the holder which is filled  with

ambled beneath the masking shutter housing. The oentre is bored 
e upper and lower detonators. The channel is closed by

central flash c ____
about one grain of mealed gunpowder*

hllfl 10 » ) .  - Made of aluminium alloy (anodised) the shutter is of the rotary type and
the Ln 1Ugl*e:  1 -8 -zn detonator (QX 120 AP) . I t  is assembled in the recesTfoSed in
the top of the magazine. The shutter is hela in the "unarmed" position by means of a spring-loaded 

which engages in a looking plate. On spin, the safety plunger disengages by 
f th!  *h“tter.“ alited by a weight set in the opposite end to thfdetester, 

v?nWi *5* ie*®nator is in a oentral position under the flash channel in the delay holder.
TOie looking plate, which fits  into a slot made across the face of the shutter, mov 
in a recess made in the side of the magazine, thus locking the shutter in tl

e delay holder, 
es out and engages 

e armed position.
SAPETT ARBAKCaiBMTS

(b) The striker and inertia pellet are retained in the safe position by the upper and lower 
steel balls in oonjunotion with the striker sleeve, arming sleeve and detent* The 
striker is also retained by a brass shear wire which passes through a hole drilled in 
the striker head.

(o) The shutter is held in the unarmed position by the safety plunger.

detonator and delay pellet from
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20. Before firing the selector is set at either SQ (super quick or direct action) or D (delay) 
according to which action is required,

ACTION (PIG. 1) '

21. On firing■ - The detent sets back against its spring, thus allowing the top set of steel balls 
to more partially out of the arming sleeve into the cup recess at the top of the detent, so locking 
the detent to the anting sleeve.

The shutter is held in the unarmed position by means of the safety plunger and by friction.

22. During flight. - The detent spring reasserts itself and the detent and arming sleeve move 
forward to the top of the striker assembly bore. The lower balls then fa ll clear of the
striker sleeve into the inertia pellet recess. The striker mechanism is then in the armed position, 
the striker being supported by the shear wire which rests on the washer oover. The detent spring 
then acts as a creep spring and prevents forward movement of the inertia pellet. The safety 
plunger in the top of the magazine moves outwards, overcoming its spring and allowing tha shutter to 
rotate until i t  reaches the stop formed in the magazine. When In this position the locking plate 
slides into the recess in the magazine, locking the shutter in the armed position. The detonator 
in the shutter is than positioned directly below the central flash channel and above the stemmed 
C.E. channel in the magazine*

23. On Impact

(a) Direct action. - The nose cap and striker cover are crushed and the striker is driven in, 
breaking the shear wire and piercing the inertia pellet detonator.

(b) Graze action. - The nose cap, oover plate and shear wire remain intact and the inertia 
pellet moves forward, compressing the detent spring and carrying the inertia pellet 
detonator onto the point of the striker,

2k. Selector System

(a) Super quick. - When the seleotor is set at "S.Q." the masking shutter overcomes its spring 
during flight and moves into the slot in the selector, thus clearing the central flash 
channel and permitting the flash from the inertia pellet detonator to oommunioate 
directly with the detonator in the shutter. The resultant detonation initiates the 
stemmed C.E. channel and, in turn, the C.E. pellet in the magasine.

(*>) Sslaz* - Wien set at "D" the seleotor is turned through ?0o s0 that its two lugs are
positioned at right-angles to ana against the face of the masking shutter, thus preventing 
i t  from moving outwards. This diverts the flash from the inertia pellet detonator through 
the two flash holes in the masking shutter housing to ignite the mealed powder delay pellet 
whioh, after a delay of 0.07 seconds, initiates the detonator in the shutter. Subsequent 
action is then as described in (a) above.

OTHER WARES - SUMMARY 0? DIFFERENCES

MARK 1 FP2E (obsolescent) WOLC. § C4680, Cfi740

25. The variations to be found in the Mk. 1 fuse are:-

( fl) Body. - The older type of body whioh incorporates a shorter masking shutter (QZ. 1128)

(b) Magasine. - The diaphragm is thinner than that found in the Mk. 2/1 fuze; radius on
shutter and tolerances on diameter of hinge pin different. Secured by oopper pin instead

(e) Shutter. - Pitted with 1.8 gr. "ZT* (oopper alloy oup) detonator.

12s



MAKE 1/2 7UZ2 (obsolescent)

26. This fuse has the following differences

(a) Body. -  The older type of body which incorporates

> 1 3
TTOLC. | C536J, C6740.

Shorter masking shutter (QX 1128) is

(b) Magazine (QX 1077). - Has a slightly different design to that used in Uk. 2/\ fuse.
Secured by a copper pin instead of a grub screw.

(o) Shutter. - Slightly different design to that fitted to hark 2/1 fuze; radius on shutter 
reoess and tolerance on diameter of hinge pin. Fitted with 1.8 gr. *ZT" (copper alloy 
cup) detonator.

MAHE 1/i FPZE f obsolescent  ̂ TTOLC. § C58O9, C6740.

27. The Mark 1/3 fuse differs in:-

(a) Body. - The older type of body whloh incorporates a shorter masking shutter (QX 1128) is

(b) Shutter. - Fitted with a 1.8 gr. "ZT" (copper alloy cup) detonator.

MARK 2 FUZE (obsolescent') TTOLC. § 06739, C67W.

28. There is only one variation from the Mark 2/1 fuze:-

(a) Shutter. - Fitted with 1.8 gr. "ST" ( copper alloy cup) detonator.

mark 2/1 FOSS WOLC. g 07257.

25. Described in paras. 2 to 24 inclusive.

HOTS. Prior to 13th September 1956 the total length of the slot in the masking shutter housing 
was 0.293 inch and the depth, from the centre line of the component, was 0.113 inch.
After this date the dimensions were amended to 0.313 inoh and 0.133 inch respectively.

HASH 2/2 FUZE TTOLC. g C7825.

30. This is a Mark 2/\ fuse modified to improve functioning. Variations are;-

(a) Body. - A new design body (QX 100 A) is used.

(b) Masking shutter. -  A new design (QX 1371) is used in which the length is increased from
0.032 inch to 0.330 inoh.

(o) Selector. - A new design (QX 1373) is used in whloh the length from under the flange to the 
and of the slot is reduced from 0.110 inch to 0.090 inch.

RaiOVAh OF MASKING SHUTTER

31. In Deoember 1959 approval was given for the modification, as required, of Harks, 1, 1/2, 1/3,
2, 2/\ and 2/2 fuses as follows:-

Marks 1, 1/2 and 1/3 removal of spring (QX 536) and masking shutter (QX 534)
Harks 2 and 2/  ̂ removal of spring (QX 536) and masking shutter (QX 1128)
Marks 2/2 removal of spring (QX 536) and masking shutter (QX 1371)

32. After modification these fuzes will he marked with a STAR 1/4 inoh in diameter stamped 
immediately after the mark of fuze.

122
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PART 2, SECTION

Introduction

PERCUSSION. BASE FUZES

1. Base detonating percussion fuses usually depend on a detonator in an inertia pellet being 
driven on to a fixed needle (or vice versa) by the sudden retarding of the projectile at the moment 
of impact, A "delay* action, which becomes effective after impact, may be incorporated. ®ie 
mechanism usually incorporates a shutter which may, or may not, be retained in the "unarmed" position 
by a detent which sets-bsck on firing or by a plunger which moves outwards under the influence of 
centrifugal force,

2, Base fuses are cylindrical in shape for entry into the base of the shell cavity and have a le ft 
hand screw-thread to avoid the possibility of their becoming unscrewed from the shell by rotational 
acceleration in the bore. The threaded portion screwed into the base of the shell may be of 
different lengths and numbers of threads per inoh, mhioh tha depth of intrusion into the shell may 
vary between different fuses depending upon the calibre of the shell for whioh approved,

J. Arming and safety devices. -  Base fuses of the percussion type are normally armed hy:-

(a) Set-back force or

(b) Centrifugal force or

(c) a combination of both

Set-back force acts on the free or movable parts of the fuse at the instant of firing. Centrifugal 
foroe is intended to be effective only when deceleration occurs on the projectile leaving the bore, 
when the free or moving parts are forced outwards by spin, While passing through the bore the 
moving parts are expected to remain in their original positions by friction as a result of set-back. 
The majority of fuses incorporate a shutter whioh moves into the "armed" position by the influence of 
centrifugal force. Such shutters are usually designed to remain in the "unarmed" position until the 
shell is spinning at a specific number of revolutions, being retained by a spring plunger whioh moves 
outwards under the influence of centrifugal force, or by a detent. The number of revolutions 
required varies in different fuses to meet the requirements of the equipments for which they are 
designed or approved. Springs assembled either under compression or tension may be used to assist 
or restrain the centrifugal force. Locking devices may also be incorporated to secure the movable 
components in the "armed" position after centrifugal force becomes effective. In certain new fuses 
a delayed arming mechanism actuated by centrifugal force is incorporated in the design, and provides 
bore and mussle safety to oover a specified minimum distance from the gun at which arming of t he fuse
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1. Particulars

(a) Type

(b) Guns

(c) Projectile

FUSE. PERCUSSION. MSB. MEDIUM, WO. 303

Medium

)

2. This is a base detonating fuse and consists principally of a body, magazine, stemmed plug, rotor 
plug, rotor assembly, arrester pin, detent and detent spring, striker and striker spring, centrifugal 
plunger, collar, shear wire and base plug.

J. Body. - This is of aluminium. Externally it  is formed with an enlarged portion at the base 
above which it  is sorew-threaded to 1.6 diam. (12 threads per inch, le ft hand) to suit the fuse-hole 
in the base of the shell. Above the threaded portion it  is of slightly reduced diameter and formed 
plain, and at the top i t  is further reduced in diameter, an undercut being made above which it  is 
screw-threaded to accept a cap which forms the magasine.

Two flats are formed on the sides of the enlarged portion to facilitate assembly or removal 
from the shell.

From the base a hole is bored in the centre of the body to house the striker and striker spring, 
whilst off centre three holes are bored) one to house the detent and detent spring, the other two 
being to lighten the body and also to act as vents to relieve the pressure should the detonator be 
fired prematurely. A hole is also drilled in the centre of the top and screw-threaded to take the 
arrester pin. Below the stemmed plug a larger hole is drilled through the side of the body to house 
the rotor assembly which after insertion is retained in position and sealed by screwing home the rotor 
plug. This horizontal hole also connects with one of the vent holes bored from the base of the body. 
Another bole is bored through the aide of the enlarged portion of the body at the base to accept the 
two centrifugal plungers which are retained in position by screwed plugs.

Two blue bands are painted around the base portion of the fuse.

V. Magasine. - This consists of a oup shaped flat-bottom cap, threaded internally at the mouth to 
screw on to the top of the fuze body. A hole is also formed in the top, being closed by a brass 
septum, beneath which is inserted a box cloth washer. A C.E. pellet weighing approximately 1 os. 
is assembled in the magasine.

5. Stemmed Plug. - This is of metal, screw-threaded externally and with a hole drilled through the 
centre leaving a thin diaphragm of metal at the base. This recess is filled with C.E. stemmed in 
and retained in position by a paper disc shellacked to the top surface of the plug. The plug la 
screwed into the hole formed in the centre of the top of the body.

6. Rotor Plug. - This is of metal, sorew-threaded externally, with a screwdriver slot cut across 
the base. Internally i t  is recessed to f i t  over the end of the rotor assembly. It  is assembled
in the side of the body behind the rotor assembly.

7. Arrester Pin. -  This is of metal, formed with a cylindrical shank and an enlarged sorew-threaded 
head. It screws into the hole formed off centre in the top of the body, the shank or stem emerging 
through the bottom of the hole acts as a stop or arrester when the detent sets back and the rotor 
assembly revolves under the influence of the rotor spring.

8. Rotor Assembly. - This consists of a cylindrical housing, consisting of a rotor, rotor spring, 
detonator plug and 1*7 grain ”A" (copper alloy shell) detonator, distance piece, and a lead 
azide/C.E. sleeve. A bole is bored in the side of the rotor to acoommodate the lead aside sleeve 
above which is inserted the distance piece and detonator housed in the detonator plug. One end of 
the rotor is closed and formed with a spigot or boss over which is assembled a cylindrical coiled 
rotor spring. Slots are out in the sides of the open end of the rotor, the end of the detent 
engaging in the smaller slot, the other which is wider acting as a stop when i t  comes into contact 
with the stem of the arrester pin when the rotor revolves.

9. Detent. - This is of steel and oonsists of a rod with a cylindrical flanged head, a collar 
being formed about the centre of the rod to act as a guide.

It  is inserted from the base of the body and seats on the detent spring. The stem of the 
detent engages in a slot in the rotor assembly and retains it  in the unarmed position until the shell 
is fired.
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FUZE. PERCUSSION, BASE, MEDIUM. No.303 MARK I

1°- Detent Spring. -  This is a cylindrical coiled steel wire spring which is positioned behind the

11. Striker. - This is of steel, in the fora of a rod with a needle point at the front. At the 
lower portion of the rod two collars are formed which act as centring bands, the portion between the 
collars forming a recess into which the centrifugal plungers engage. A small spigot is formed at 
the rear of the striker and a small hole to accept a copper shear wire is drilled through it .

12. Striker Swing. - This is a cylindrical coiled steel wire spring which is assembled over the 
stem of the striker, the top coil resting below an undercut formed in the top of the channel of the

13. Centrifugal Plungers. -  These consist of a short stem with an enlarged cylindrical head. A 
recess formed in the top of the head makes a seating for the coiled spring. The plungers are inserted 
through the side of the body, the holes being closed by screwed plugs. The stems of the plungers 
engage in the recess between the two collars formed on the striker and prevent the striker moving forward 
until the plungers are withdrawn by centrifugal force.

1A. Collar. - This is inserted over the spigot formed at the rear of the striker being secured by 
the Shear wire which is Inserted in holes drilled through the collar and spigot. In flight the 
shear wire in the collar prevents the striker moving forward after the plunger is disengaged by

15. Base Plug. - This is in the form of a solid screw-threaded disc. Two grooves are formed on its 
inne, face, thus connecting the two vents drilled in the body.

Two holes diametrically opposite are formed on the outer surface of the base for the assembly
tool.

SAFETY ARBAKSatENTS

16. These are:-

(a) The stem of the detent engages in a slot in the rotor assembly and retains i t  in the 
unarmed position until fired.



PART 2, SECTION 4
ANNEXURE□

(b) The rotor assembly, when in the unarmed position, masks off the detonator and ZY filled 
sleeve from the striker and stemmed C.B. plug respectively.

(o) She stems of the two centrifugal plungers engage in a recess formed in the striker and 
prevent the striker from moving forward until fired.

(d) The collar, in conjunction with the shear wire, prevents the striker moving forward during 
flight after the centrifugal plungers have been disengaged.

ACTION

17. On firing, - The detent sets back, overcoming its spring, and disengages from the recess in the 
rotor assembly. The rotor assembly and the two centrifugal plungers set back and are retained by 
fr lotion.

18. During flight. - The rotor assembly rotates under the influence of its spring until the side of 
the detent slot engages with the arrester pin. In this position the detonator is loeated immediately 
above the striker channel and the ZY sleeve is brought into alignment with the stemmed C.E. channel 
leading to the magasine. The centrifugal plungers retaining the striker overcome their springs and 
fly  outwards, but the striker is prevented from moving forward by the shear wire inserted through 
the collar and rear end of the striker. The striker spring also assists in holding the striker 
clear of the detonator.

19. On impact. - The 3hear wire is broken, the striker moves forward compressing the striker spring 
and the point of the striker pierces the detonator. The resultant flash initiates the ZY sleeve 
whioh, in turn, detonates the C.E. channel in the plug and the C.E. pellet in the magazine, and 
thenoe the filling in the shell.

SUMMARY OP DIFFERENCES
MARK 1 RUZB 7 0W s.t fS EOLC-8 I  .Arm. Approvals 1/18856, I/19155, L/19495, K.1J65

20. As described in paras. 2 to 19 inclusive.

21. Only a small number of this fuse have been produced.



(a) Type

(b) Guns
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Percussion, base, medium 

Q.F. 25 pr. gun

(e) Projectile

DESCRIPTION - Marie 1 Fuse (Fig. 1 )

H.E.S.H. See note (a)

2. The L10 base medium percussion fuse is a graze action detonating type which incorporates a 
delayed arming shutter. It consists principally of a body, magazine and oap, striker assembly and 
cover, oreep spring and delayed arming shutter Mo, 1 containing a 2,8 grain ”AZ" detonator.

3. Body. - Made of aluminium-alloy-anodised, the body is cylindrical in shape with a wide flange 
formed at the base above which it  is screw-threaded externally to 1.8 inch diameter 12 DNS threads 
per inch 2A le ft hand to suit the fuze-hole of the shell for approximately a quarter of its length, 
the remainder of the body being le ft plain. A hole is drilled in the centre of. the base and screw- 
threaded to accept a tracer adapter (120 mm shell only). Two key holes, diametrically opposite, 
are also formed in the base to enable the fuze to be inserted or removed from the shell. The base 
of the body and flange is coated with varnish R.D. No. 1177 after empty and filled  details are 
stamped on the base. Internally, the body is bored to three diameters, the smaller at the base
to accommodate the striker assembly, the second shorter but slightly larger in diameter and screw- 
threaded to take the striker cover, whilst the third and largest is screw-threaded at the mouth.
This recess accommodates the delayed arming shutter above which the magazine is screwed home.

4. Magazine■ - Made of aluminium alloy-anodised, the magazine is cup-shaped and screw-threaded 
externally for about two thirds of its length, the remaining portion being le ft plain. Two key 
slots are formed on its outer rim to facilitate assembly. Internally, a small recess is drilled
in the bottom, leaving a thin diaphragm of metal between the recess and the outer surface of the base 
of the magazine. This small recess in the bottom of the magazine is filled  with C.E. stemmed in, 
whilst a prepressed pellet of C.E. is inserted in the larger recess. The threads of the magazine 
are coated with composition ED 1285 or 1285 A and it  is then screwed into the open end of the fuze 
body, the base of the magazine resting above the delayed arming shutter. The outer end of the 
magazine protrudes outside the body of the fuze and is closed by a magazine cap.

5 . Magazine cap. - Made of aluminium-alloy-anodised all over, the cap is cup-shaped, the inner 
rim being screw-threaded to engage over the mouth of the magazine.

6. Striker assembly. - This consists of a holder, needle striker and plug.

(a) Striker holder. - The weighted cylindrical holder is made of steel-eleotro-plated with 
zina. It is formed in two diameters with a small recess formed in the base and a hole 
bored through the centre to house the needle striker.

(b) Needle striker. - Made of steel-eleetro plated with zinc, the needle striker is formed 
with a stem with a sharp point and a flanged head.

(c) Plug. - This is a flat disc of brass formed with a hole through the centre.

The stem of the needle striker protrudes through the hole bored in the striker holder. The 
needle striker is retained in the holder by the brass plug which is assembled behind its flanged head 
and which is secured by spinning over a lip formed on the base of the holder. After turning over the 
lip the needle striker must be free to move sidewaye in the hole in the striker holder. The striker 
assembly is inserted into the fuze body together with the oreep spring and is retained in position by 
screwing home the striker cover.

7. Striker cover. - The striker cover is made of aluminium alloy-anodised all over and is in the 
form of a diso, the outer rim of which is screw-threaded. The underside is recessed to make a 
seating for the top of the creep spring. A Small hole is also drilled in the centre through which 
the point of the striker emerges, when the striker holder sets forward on impact or graze.
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8. Creep spring. - Made of steel, tinned and electro-plated with sine wire, the cylindrical coiled 
spring has 4 effective coils of ,040 inch diameter, with one coil at each end being closo coiled and 
ground square with the axis of the spring. It  is assembled around the top portion of the striker 
holder and prevents the holder creeping forward whilst the shell is in flight. I t  is retained in 
position by the striker cover.

3* lolayed arming shutter Wo, 1. - The assembly comprises four main components, an aluminium 
alloy circular shaped shutter body, the escapement, a steel eleotro-plated with sine safety plunger 
with spring and an aluminium alloy anodised rotary type shutter containing a 2,8 grain "AZ" lugless 
(tinned oopper alloy cup) detonator. The shutter is held in the tmarmed" position by means of a 
spring loaded safety plunger which engages in a looking plate. The safety plunger is retained in 
a recess formed in one side of the shutter body by a plunger retaining strip. On spin, the safety 
plunger overcoming its spring, disengages from the recess in the end of the looking plate, by the 
influence of oentrifugal force, and the lead weighted biased shutter rotates until the detonator in 
i t  is in a central position over the striker hose. The plunger retaining strip, which engages in 
a slot cut in the side of the plunger, retains the plunger in its recess in the shutter body and 
prevents it from moving into the shutter housing when the plunger spring reasserts itself, thus 
obviating the possibility of the shutter and delayed arming meohaniam being fouled by the plunger. 
The locking plate, which fits into a slot made across the face of the shutter, moves out and when 
the shutter reaches the fully "armed” position engages in a recess made in the outer side of the 
shutter body, thus looking the shutter in the "armed" position. The delay is obtained by means 
of a pallet and escape wheel mechanism positioned beneath the shutter. The escape wheel is fitted 
with a pinion which is in mesh with a segment on the side of the shutter. The pallet acts as a 
pendulum and engages successive teeth in the escape wheel to retard the rotary movement of the 
shutter. The approximate time of arming is .06 second from the time the shutter commences to 
open which occurs when the shell is spinning at 5,900 revolutions per minute. A cover-plate which 
is made of aluminium alloy, is assembled on to the base of the shutter body and is retained in 
position by securing screws. It  is prepsred to accept the pivot pins of the shutter and escape 
wheel. The Shutter body is fitted in the fuse body below the magasine whioh, when assembled, holds 
it  in position. It is also secured by a screw inserted through the side of the fuse body. The 
threads and slotted head of the screw are coated with composition RD 1285 or RD 1285 A at the timeOf ASRMhMv.

SAFETY ARRANGEMENTS

10. These are:-

(a) The shutter is retained in the unarmed position by the spring loaded safety plunger 
whioh engages in a shutter locking plate.

(b) When the shutter is in the unarmed position, its detonator is screened off from the 
striker and from the stemmed C.B. channel leading to the C.E. pellet in the magasine.

(o) The shutter is designed so as to provide a slight delay before it  reaches the armed 
position. The appropriate time of operation is 0.06 seconds at 5,900 revolutions per

(d) The oreep spring prevents the striker holder and striker from moving forward during flight. 

ACTION (FIS. 1)

11. On firing. - The shutter and striker needle holder set back and are retained in the unarmed 
position by friction.

12. During flight. - The safety plunger overcomes its spring and moves outward to release the 
shutter. The plunger retaining strip, whioh engages in a slot out in the side of the plunger, 
retains the latter and prevents it  from leaving its recess in the shutter housing when the plunger 
spring re-asserts itself, thus obviating the possibility of the shutter and delayed arming mechanism 
being fouled by the plunger. The shutter begins to rotate until its detonator reaches a central 
position directly in alignment with the striker needle and the stemmed C.E, leading to the C.E. 
pellet in the magasine. The delay is obtained by means of a pallet and escape wheel mechanism 
positioned beneath the shutter. The escape wheel is fitted with a pinion which is in mesh with a 
segment on the side of the shutter. The pallet acts as a pendulum and engages successive teeth 
in the escape wheel to retard the rotary movement of the shutter. When the shutter reaches the 
fully armed position, it  is locked by the looking plate whioh moves outwards along its slot in the 
top faoe of the shutter to engage in a recess in the shutter housing.
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FIG. I
FUZE. PERCUSSION, BASE, MEDIUM, No. L10, MARK I

UNARMED



13* On impact or graze, - The momentum of the striker holder overcomes the creep spring and carries 
the striker forward for the point to pierce the detonator. The resultant detonating wave is 
transmitted through the steamed CJS. in the magazine channel, to the C,B, pellet in the magazine and 
thence on to detonate the bursting charge in the shell.

SUMMARY OP DIFFERENCES

HARK 1 FUSS (obsolescent) TOLC - g f ^lrntr Appwjaals ](/g28, k/457

14. Described in paras. 2 to 1I inclusive.

MOTE (a) HESH LJA1 and L3A2 only.
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1. Particulars

W  Tn*

(b) Suns 

(o) Projectile

PEaCRXFTIOW Model A2 (Fig. 1)

FOZB. PERCUSSION. BA3B- MEDIUM■ L1*i

Percussion, base, medium 

120 mm. L1 TK gun 

H.B.S.H. L2A2 and L2A3

2. The L15 base medium percussion fuse is a graze action detonating type which incorporates a 
delayed arming shutter and a striker locking assembly. It  consists principally of a body, striker 
assembly, creep spring, striker looking segment assembly, delayed arming shutter Ho.3 containing a 
2.3 grain "A21 detonator, magazine and cap.

3. Body. - The body is made of aluminium alloy, anodised all over. I t  is cylindrical in shape 
with a wide flange formed at the base above which i t  is threaded externally to 1.80 inch diameter 
(12 DNS threads per inch 2A le ft hand) for approximately a quarter of its length to screw into the 
base of the shell. Above the threaded portion the remainder of the body is le ft plain. A hole is 
drilled in the centre of the base and screw-threaded to accept a tracer-adapter (120 mm. J1 TKshell 
only). Two key holes, diametrically opposite, are also formed in the bsse to enable the fuze to be 
inserted or removed from the shell. Internally, the body is bored from the top in four diameters, 
the smaller at the base to accommodate the striker assembly and creep spring, the second and third 
which are slightly larger in diameter accommodates the striker locking segment assembly, whilst the 
fourth and largest is screw-threaded at the mouth. This larger recess accommodates the delayed 
arming shutter assembly above which the magazine is assembled. The base and the flange of the body 
is coated with varnish after the markings have been stamped on,

k. Striker assembly, - Biia consists of a brass electro-tinned cylindrical body, with a flange at 
the base above which it  is formed on three decreasing diameters, a recess being formed in the top of 
the smallest diameter to accept the base portion of the electro-plated tin or zinc coated steel needle, 
the stem of which on assembly in the fuze protrudes through the centre of the two striker locking 
segments. The needle, the base of which is flanged, is retsined in the recess in the top of the striker 
body by a tin coated brass washer which is secured by spinning over the lip of the recess. Eie 
needle is free to move sideways in the recess. The striker assembly is inserted into the cavity in 
the base of the fuse body together with the creep spring which is assembled around the larger diameter 
of the striker body, the bottom coil resting on the flange. The creep spring is retained under 
initial compression by the top coil seating in a recess and bearing against the base of the striker 
locking segment holder.

5. Creep soring. - This is a cylindrical coiled tinned steel wire spring, with four effective coils 
of .t>56 inch diameter wire, one coil at each end being close coiled and ground square with the axis 
of the spring. It  is assembled round the larger diameter of the striker body and prevents the 
assembled striker creeping forward when the looking segments open under the influence of centrifugal 
foroe and the shell is in flight.

6. . Striker locking segment assembly, - This is assembled in the fuze body, the lower portion fitting 
over the top of the striker. It is retained in position by a screw Inserted through the side of the 
fuze body, the shank of which bears on the striker locking segment cover. The striker locking segment 
assembly comprises a holder, two electro-tin plated steel pins, two springs, two segments, a washer and

(a) Holder. - The holder is made of aluminium alloy and is cylindrical in shape. Externally, i t  
is formed on two diameters, the larger being at the top. The bottom portion of the larger 
diameter is chamfered to bleed with the smaller. The bottom of the smaller diameter is also 
chamfered. Internally, from the base i t  ia bored*out in two diameters, whilst a recess is 
formed in the top face to house the two looking segments, leaving a platform of metal between 
the top and bottom. A hole, the lower edge of which is chamfered, is drilled through the 
centre of the platform to permit the stem of the striker to pass through. In the Vase of the 
recess in the top of the holder, near the periphery, two holes diametrically opposite are 
drilled to accept the steel pins over which are assembled the coiled springs and the segments. 
When assembled, the tops of the two pins protrude above the top surface of the holder.



PART 2, SECTION 4!
ANNEXURE

perfectly flat irregular aro- 
One end is in the form of a toe which is machined to act as a working 
ro segments are assembled in the unarmed or locked position, the other end 

weight which, under the influence of centrifugal force, overcomes the 
two segments to open outwards. Two holes are drilled near the toe, 
the pin on which the segment pivots, the smaller accommodating the

closed or unarmed position the top portion of

surface when the ( 
is wider and acts as a 
springs and allows the 
the larger to f i t  over
turned up end of the segment spring. ---------------------------- „ «  „ul>
the striker bears against the underside of the closed segments, and thus the striker 
prevented from moving forward until the segments are opened by centrifugal force.

Segment springs. - These springs are made of 0.022 inch diameter tinned steel wire, with 6.2 
close wound coils, the end3 of the wire being bent up at right angles to the coils. These 
are assembled over the pivot pins and beneath the segments, the lower end of the spring 
fitting into a small hole drilled in the holder adjaoent to the pin, whilst the upper end of 
the anrinw -?« Wn*.,* o ovn.n hole frilled in the segment.e spring is located i

(d) Washer* - The washer is made of aluminium alloy and is in the form of a flat disc with a 
hole formed in the centre, and two slots, diametrically opposite, near the periphery.
is assembled on top of the holder, the protruding ends of the pivot pins being located i 
the slots, and the pivot of the striker needle protruding through the centre hole.

(e) Cover. - The cover is made of aluminium alloy, formed with a large hole in the centre. 
*Ke holder and retains the washer in position above the segments.

e bottom edge around the external chamfered portionn position by spinning t]

a safety plunger with spring and a rotary type shutter containing a 2.8 grain "AZ" lugless (tinned 
copper alloy cup) detonator assembled in a circular-shaped shutter body. The shutter is held in the 
unarmed position by means of a spring-loaded safety plunger which engages in a locking plate. The 

safety plunger is retained in a recess in the side of the shutter body by a plunger retaining strip. 
On spin, the safety plunger overcomes its spring and disengages from the recess in the end of the 
locking plate under the influence of centrifugal force and the lead weighted biased shutter rotates 
until the detonator is in a central position over the striker hole. The plunger retaining strip, 

h envjureft a slot cut in the side of the plunger, retains the plunger in i t 3 reoess in the
shutter b<

The locking plate, which fits  into a slot made across the face of the shutter, moves out and 
engages in a recess made in the outer side of the shutter body, thus looking the shutter in the

e delay is obtained by means of a psllet snd pinion mechanism positioned beneath 
a segment t,y means of a 'scape wheel and pinion which retards the

when the shell is spinning between 7,000 and 
e time of opening is between 0.020 and 0.055 seconds when the 

evolutions^per minute. The E.A. shutter assembly is assembled in the

" position.
the shutter and this oscillates 
opening of the shutter. The shutter c 
8,500 revolution 
shell is spinning at 9,000 m
fuse body below the magasine. It  is located and prevented from revolving by"a screw inserted 
through the side of the fuse body which enters a slot formed in the side of the shutter body. It 
is further secured by a screw inserted through the side of the fuse body, the stem of which enters 
a hole drilled in the shutter body. Hie threads of both screws are coated with cement, the

•s stabbed after screwing hone. The slotted end of the screws is then coated

8. Magazine. - The magazine is made of aluminium alloy anodised all o' 
screw-threaded externally commencing at the mouth for shout two thirds a
portion being slightly reduced in diameter and le ft plain. Two key slots are formed in the oi 
rim to facilitate assembly. Internally, the magazine is bored out to take a prepressed pellet of 
C.E, and a small recess which is filled  with loose C.S. stemmed in is drilled in the centre of the 
bottom leaving a thin diaphragm of metal between the reoess and the outer surface at the base of the 

The magazine Is screwed into the open end of the fuze body, the base of the magazine
arming shutter assembly. The outer end of the magazine protrudes above 
is closed by a magazine cap.

=a£. - X is made of aluminium alloy, anodised all over. It is cup-shaped 
ew over the mouth of the magazine, the threads being coated with 
ssembly.
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ACTION O' No 3 DELAYED ARMING SHUTTER SEGMENTS ARMEO



SAFETY ARRANGEMENTS 

10. These are:-

PART 2. SECTION 4 V S
ANNEXURE§S

(a) The rotating delayed arming shutter which is retained in the safe or unarmed position by the 
spring loaded safety plunger which engages in the safety looking plate. This provides bore 
am muzzle safety to cover a specified minimu* distance from the gun,

(b) When the shutter is in the unarmed position, its detonator is screened off from the striker 
and from the stemmed C.B, channel leading to the C.E. pellet in the body of the magazine.

(o) The shutter

e striker to move forward during flight, due t

s and striker set back are retained in the

12. Jurlnfi flight. - The segments in the striker locking assembly move outwards against their springs 
leaving a clear passage for the striker to move forward. The safety plunger overcomes its spring and 
moves outwards to release the shutter. The shutter begins to rotate until its detonator reaches a 
central position directly in alignment with the striker needle and the stemmed C.E, channel leading 
to the magazine. The delay is obtained by means of a pallet and escape wheel mechanism positioned 
beneath the shutter. The escape wheel is fitted with a pinion which is in mesh with a segment on the
side of the shutter. The pallet acts as a pendulum and engages successive teeth in the escape wheel
to retard the rotary movement of the shutter. When the shutter reaches the fully armed position, it  
is locked by the locking plate which moves outwards along its slot in the top face of the shutter to 
engage in a recess in the shutter housing.

,p* % Impact or graze. - The momentum of the striker holder overcomes the creep spring and carries 
the striker needle forward to pierce the detonator. The resultant detonating wave is transmitted 

+he magazine channel to the C.E. pellet in tl

SUMMARY OP DIFFERENCES

A1 Fuse (obsolescent)

14. As described in paras. 2 to 1J.

15.

WOLC g I,Arm, Approvals K/586, K/6W>, X/B70

A limited number only of these fuses stamped L15A1 were produced and these were manufactured 
prior to the drawings being sealed. The under-flange of the striker and forward and rear edges of 

embly were MOT chamfered.
J t i e

WOLC § Ir tom. Appixrva4*-«/?6ep-1i/t568

e larger diameter of the striker ass. 

A2 Fuse (obsolescent)

16. As described in paras. 2 to 13,

d rear edges of the larger diameter o;

w -



Particular 3: -

PART 2,

P02B. PERCUSSION. BASE. MEDIUM L19

(a) £*£6 Percn., Base, Medium, with delayed arming shutter 

<3.7. £5 pr. gun(b) Suns

(c) Projectiles H.E.S.R. shell (and Prac- S.H,) See Notes (a) and (b)

DESCRIPTION - Model A1 (Fig. 1 )

GENERAL

2. The L 19 base, medium, percussion fuse is a grass action detonating type which incorporates a 
delayed arming shutter and a striker looking assembly. It  consists principally of a body, magasine 
and cap, striker assembly, creep spring, striker looking segment, locking ring, and delayed arming 
shutter Ho. 3 series containing a £.3 grain "A7" detonator.

3* Body- - Xade of Aluminium alloy - anodised all over, the body is cylindrical in shape with a 
wide flange formed at the base above which it  is screw-threaded externally to 1,80 dia.J2 UMS. -2A 
(L.H.) gauge for approximately a quarter of its length, the remainder of the body being'left plain. 
A hole is drilled in the centre of the base and screw-threaded to aocept a tracer-adapter. ®io key 
holes diagonally opposite are also formed in the base to enable the fuze to be inserted or removed 
from the shell. Internally, the body is bored from the top in four diameters, the smaller at the 
base to accommodate the striker and creep spring, the second and third, which are slightly larger in 
diameter, accommodates the striker locking segment, whilst the fourth end largest is screw-threaded 
at the mouth. This larger recess accommodates the delayed arming shutter above which the base 
portion of magasine is screwed home. The base and flange of the body is coated with varnish after 
the marking has been stamped on. Two screw threaded holes are formed in the body, the lower is for 
the alignment screw for the delayed arming shutter and the upper is for shutter gauging.

4. Striker. - The striker consists of a brass electro-tinned cylindrical body, with a flange at 
the base above which i t  is formed on three decreasing diameters, a reoess being formed in the top 
of the smallest diameter for the electro-plated tin or sine coated steel needle, the stem of whioh 
protrudes through the centre of the striker looking segment. The needle, the base of whioh is 
flanged, is retained in the recess in the top of the body by a tin coated brass washer whioh ia 
secured by spinning over a lip at the top of the recess. The needle is free to move sideways in 
its recess.

The striker is inserted into the cavity in the base of the fuse body together with the creep 
spring which is assembled around the larger diameter of the striker body, the bottom coil resting 
on the flange. The creep spring is retained under initial compression by the top coil seating in 
a reoess and bearing against the base of the striker looking segment assembly.

5. Creep spring. -  The creep spring is a cylindrical coiled tinned steel wire spring, with five 
effective coils of .043 dia. (18 SWG) wire, one coil at each end being dose coiled and ground 
square with the axis of the spring. It  is assembled round the larger diameter of the striker body 
and prevents the assembled striker creeping forward when the shell is in flight.

6. Striker, looking segment assembly. -  This is assembled in the fuse body, the lower portion 
fitting over the top of the striker. I t  is retained in position by the delayed arming shutter and 
the magasine.

The striker looking segment assembly comprises a holder, two electro tin plated steel pins, 
two springs, two segments, a washer and a cover.

(a) Segment holder. - The segment holder is of aluminium alloy, cylindrical in shape.- 
Bxtemally it  is formed in two diameters, the larger being at the top. The bottom 
portion of the larger diameter is chamfered to blend with the smaller. The bottom of 
the smaller diameter is also chamfered. Internally, from the base i t  is bored out in 
two diameters, whilst a recess is formed in the top face to house the two locking 
segments, leaving a platform of metal between the top and bottom. A hole is drilled 
through the centre of the platform to permit the striker to pass through. In the base 
of this reoess, near the periphery, two holes diametrically opposite are drilled to acoept 
the steel pivot pins over whioh are assembled the coiled torsion springs and the segments, 
this assembly being contained by the Washer and Cover, When assembled, the tops of the 
two pins protrude above the top surface of the holier.
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(b) Segments. - The segments are Bade of aluminium alloy, and are perfectly flat irregular arc- 
shaped fitments. One end ia in the fora of a toe which is machined to act as a working 
surface when the two segments are assembled in the unarmed, or locked position, the other 
end is wider and acts as a weight whioh, under the influence of centrifugal foroe, over­
comes the springs and allows the two segments to open out. Two holes are drilled near 
the toe, the larger to f i t  over the pin on whioh the segment pivote, the smaller 
aoooBodating the turned up end of the segment spring. In the closed or unarmed position 
the top portion of the striker bears against the underside of the closed segments, and thus 
the striker is prevented from moving forward until the eegaents are opened by centrifugal 
force, whilst the needle of the striker assembly protrudes through the hole formed by the 
two semi-circular slots one in each segment, through the washer and cover and into the 
pivot tube of the Shutter delayed arming.

(c) Segment spring. -  The segment springs are made of .024 (23 S.W.G.) tinned steel wire, with 
5.2 close wound coils, the ends of the wire being bent up at right angles to the coils. 
These are assembled over the pivot pins and underneath the segments, the lower end of the 
spring fitting into a small hole drilled in the holder adjacent to the pin, whilst the 
upper end of the spring is located in a small hole drilled in the segment.

(d) Washer. - Made of aluminium alloy-anodised, the washer is in the form of a fla t disc with a 
hole formed in the centre, and two slots diametrically opposite near the periphery. It
is assembled on top of the holder, the protruding ends of the pivot pins being located in 
the slots, and the point of the striker needle protruding through the central hole.

(e) Cover. -  me cover is made of aluminium alloy, formed with a large hole in the centre. It  
fits  over the top of the holder and retains the washer in position above the segments.
I t  is secured in position try spinning or pressing the bottom edge over around the external 
Chamfer of the larger diameter portion of the segment holder,

7. Locking ring. - Made of aluminium alloy - anodised all over, the ring is cylindrical in shape, 
formed plain on the outside and screw-threaded internally. Two slots, diametrically opposed, are 
cut across the mouth to facilitate assembly. I t  is screwed onto the upper part of the magazine, 
looking against the top of the body.

8. Delayed arming shutter Mo.3 series. - This consists of four main components, the body, the 
escapement, a safety plunger with spring and a shutter containing a 2.8 grain "AZ" lugless (tinned 
copper alloy cup) detonator assembled in a circular shaped shutter body over which fits  a cover 
plate. The shutter is held in the "unarmed" position by means of the spring-loaded aluminium alloy 
safety plunger whioh engages in one end of a looking plate. The safety plunger is retained in a 
reoeas in the side of the shutter body by a plunger retaining strip. On spin, the safety plunger 
overcomes its spring and disengages from the recess in the end of the looking plate by centrifugal 
force and the lead weighted biased shutter rotates until the detonator is in a central position over 
the striker hole. The plunger retaining strip, whioh engages in a slot cut in the side of the 
plunger, retains the plunger in its recess in the shutter body. The looking plate, which fits  
into a slot made across the face of the shutter, moves out and engages in a recess made in the 
outer side of the shutter body, thus looking the shutter in the "armed" position. The delay Is 
obtained by means of a pallet and pinion mechanism positioned beneath the shutter and this oscillates 
a segment by means of a "scape wheel and pinion whioh retards the opening of the shutter. The 
shutter commences to open when the shell is spinning between 7,0QC and 8,500 revolutions per minute. 
The time of opening is between 0.020 and 0.055 seconds when the shell is spinning at 9,000 
revolutions per minute.

The closed (lower) face of the Shutter, Delayed Arming rests on the Holder, Segment, When 
the magazine is screwed home, it damps both the Shutter, Delayed Arming and Holder segment, in 
position with the creep spring located between the striker flange and the face of the larger recess 
in the holder. The correct position of the Shutter, Delayed Arming is controlled by the engagement 
of a screw with the vertical slot in the body. The fuse body and the Shutter, Delayed Arming body 
are provided with safety gauging holes which are in alignment in the assembled fuse and through 
which the "SAFE" position of the shutter is gauged at the filling stage. After gauging the hole is 
closed by a screw. The threads of this screw are coated with cement and the thread is stabbed 
after screwing home, and the slotted end of the screw is then coated with cement.



u

FUZE, PERCUSSION. BASE, MEDIUM, LI9A I

magazine cap

-C.E, PELLET

LOCKING RING'

MAGAZINE

DELAYED ARMING 
SHUTTER-^

COVER.

SEGMENT

SPRING (TORSION)

SEGMENT HOLDER-

STRIKER.

-DETONATOR
SHUTTER-

SAFETY PLUNGER

PALLET -

ALIGNMENT SCREW



PART 2, SECTION 4
ANNEXURE□

9. Magazine, - The magazine is made of aluminium alloy - anodised all over. I t  is cup shaped and 
sorew-threaded externally except for an undercut at each end. Two key slots are formed in the outer 
rim to facilitate assembly. Internally, the magazine is bored out to take a prepressed pellet of 
C.E. and a small recess which is filled  with loose C.E. stemmed in is drilled in the centre at the 
bottom, leaving a thin diaphragm of metal between the recess and the outer surface at the base of the 
magazine. The magazine is screwed into the open end of the fuse body, the base of the magazine 
resting on_ the delayed arming shutter. The outer end of the magazine protrudes above the body of 
the fuse, i t  is locked into the body by the looking ring and is closed by the magazine cap.

10. Magazine cap. - Made of aluminium alloy - anodised all over, the magazine cap is oup-shaped 
with an internal thread to screw over the mouth of the magazine, the threads being coated with
HD 1286 prior to assembly. A box-oloth disc is attached to the inner surface by shellac adhesive.
I t  is then secured by the outer rim being crimped in three or more equi-spaced positions.

SAFETY ARRANGEMENTS

(a) The rotating delayed arming shutter which is retained in the safe or unarmed position by 
the spring loaded Bafety plunger whioh engages in the safety looking plate. This provides 
bore and muzzle safely to oover a specified minimum distance from the gun when arming

(b) When the shutter is in the unarmed position, its detonator is screened off from the
striker and from the stemmed C.E. channel leading to the C.E. pellet in the body of the

(o) The shutter is designed so as to provide a slight delay before it  reaches the armed
position, the approximate time of operation is 0.02 to 0.055 seconds at 9,000 revolutions

(a) The Striker looking segments prevent the striker from moving forward before firing, and 
hold the striker in the "SAFE" position in transit, handling and loading.

(n) The oreep spring prevents the tendency of the striker to move forward during flight, due 
to deceleration after leaving the muzzle.

ACTION (PE. 2)

1 2. On firing. - The shutter, striker looking segments ana striker set back and are retained in 
the unarmed position by friction.

13* paring flight. - The segments in the striker looking assembly move outwards against their 
springs leaving a clear passage for the striker to move forward. The safety plunger overcomes 
its spring and moves outwards to release the shutter. The shutter begins to rotate until its 
detonator reaches a central position directly in alignment with the striker needle and the stemmed 
C.E. ohannel leading to the magazine. The delay is obtained by means of a pallet and escape 
wheel mechanism positioned beneath the shutter. The escape wheel is fitted with a pinion 
whioh is in mesh with a segment on the side of the shutter. The pallet acts as a pendulum and 
engages successive teeth in the escape wheel to retard the rotary movement of the shutter. When 
the shutter reaches the fully armed position, it  is locked by the looking plate which moves outwards 
along its slot in the top face of the shutter to engage in a recess in the shutter housing.

J_4* Or. impact or graze. - The mementum of the striker holder overcomes the oreep spring and carries 
the striker needle forward to pierce the detonator. The resultant detonating wave is transmitted 
through the stemmed' C.E. in the magazine ohannel to the C.E. pellet in the magazine and thence to 
the bursting charge in the shell.

SUMMARY OF DIFFERENCES

MODEL A1 FUZE (Obsolescent) WOLC-I C 9808 ,3<y/

15. The model A1 is fitted with Shutter, delayed arming Ho. 3.

152
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ACTION OF LI9A I FUZE FIG.2

SEGMENTS HELD OPEN AND STRIKER 
IN FIRED POSITION

SHUTTER LOCKED IN THE 
UNARMED POSITION

SHUTTER RELEASED AND ROTATING 
TOWARDS THE ARMED POSITION

SHUTTER LOCKED IN THE FULLY | 
ARMED POSITION



MODEL A2 FUZE (Obsolescent) W)IC-§ C 9806

16. The model A2 Is fitted with Shutter, delayed arsing No. 3A. This differs from the No.3 
in that it  incorporates a redesigned cover plate (<JI 75 SA) in lieu of (QX 573).

MODEL A3 FUZE (Obsolescent) TOLC- § C 9808 C.9991

17. The model A3 is fitted with Shutter, delayed arming No. 3B which is similar to the No. 3A 
shutter except that i t  incorporates certain components manufactured from corrosive resisting 
stainless steel in lieu of steel.

MODEL AA TOZE ( OAWec c£nb> flOLC-l C.9991 ■ 7> A 7/

18. This model is fitted with Shutter, delayed arming No. 3C, 3C/1 or 3C/2.

19. All these shutters differ from the No.3, 3A and 3B in that they incorporate a 2.6 gr. LZ 
detonator in lieu of a 2.8 gr. "AZ" detonator.

20. In addition the shutters differ in the following way:- 

(a) No. 3C - same body as No, 3B, i.e. dismast,

Arndt l/Feb/1970

MODEL A5 FUZE WOLC D271

21. This model is fitted with Shutter, delayed, arming, No 6 or 6/1.

22. The body of the No 6 shutter is die-cast whereas that of the No 6/1 shutter is manu­
factured from bar.

23. The Nos 6 and 6/1 shutters differ from the Nos 3C, 3C/1 and 3C/2 shutters mainly 
in certain manufacturing details.

NOTE 1.

a. 105 mm Tk -  Round, HESH, L35A1 Only.

b. 120 mm Tk, L I -  Shell, HESH, L18A3, L20A1 and Prac SH, L30A1
only.

NOTE 2.

With effect from September, 1969 the nomenclature of the Shutters, Delayed Arming, 
Nos 6 and 6/1 referred to in this Annexure will be amended to read as shown below:

Delayed Arming Unit, No 6 
Delayed Arming Unit, No 6/1

PART 2, SECTION 4 § ^
annexureU I
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PDZE. mCDSSION. BASE. MEDIUM L2A

Particulars 

(a) Sffie Peron,, Base, Medium, with delayed arming shutter

(b) Suns
165 mm. LJJA1

(c) Projectile H.E.S.K. shell

DESCRIPTION - MODEL A1 (Pi*. 1J

CKNBRAL
2. The L24 base, medium, percussion fuse is a graze action detonating type which incorporates a 

delayed aiming shutter and a striker looking assembly. It consists principally of a body, magazine 
and cap, striker assembly, creep spring, striker looking segment, locking ring, and delayed arming 
shutter No.4. series containing a 2.8 grain "AZ" detonator,

NOTE The L24 fuse differs from the L19 fuse in only two features

(a) Striker locking segment assembly is fitted with weaker torsion springs than those used in

(b) Delayed arming 3hutter Mo, k is designed to arm at a lower rate of spin) a stainless 
steel safety plunger and a weaker plunger spring than that used in the delayed -arming 
shutter No, J being used.

J. Body. - Hade of Aluminium alloy - anodised all oyer, the body is cylindrical in shape with a 
wide flange formed at the base above which it  is screw-threaded externally to 1.80 aia. 12 DN3.-2A 
(tp.H.) gauge for approximately a quarter of its length, the remainder of the body being le ft plain.
A hole is drilled in the centre of the base and screw-threaded to accept a tracer-adapter. Bra key 
holes diagonally opposite are also formed in the base to enable the fuse to be inserted or removed 
from the shell. Internally, the body is bored from the top in four diameters, the smaller at the 
base to accommodate the striker and creep spring, the seoond and third, which are slightly larger in 
diameter, accommodates the striker looking segment, whilst the fourth and largest is screw-threaded 
at the mouth. 33iis larger recess accommodates the delayed arming shutter above which the base 
portion of msgasine is screwed home. The base and flange of the body is coated with varnish after 
the marking has been stamped on. Two screw threaded holes are formed in the body, the loner is for 
the delayed arming shutter alignment screw and the upper for shutter gauging.

A. Striker. - The striker consists of a brass electro-tinned cylindrical body, with a flange at 
the base above which i t  is formed on three decreasing dimeters, a recess being formed in the top of 
the smallest diameter for the electro-plated tin or zinc coated steel needle, the stem of which 
protrudes through the centre of the striker locking segment, Bie needle, the base of which is 
flanged, is retained in the recess in the top of the body by a tin coated brass washer which is 
secured by spinning over a lip  at the top of the recess. The needle is free to move sideways in

The striker is inserted into the cavity in the base of the fuse body together with the creep 
epring which is assembled around the larger diameter of the etriker body, the bottom ceil resting 
on the flange. The creep spring is retained under initial compression by the top ooil seating in a 
recess and bearing against the base of the striker locking segment assembly,

5. Creep spring. - Bie creep spring is a cylindrical coiled tinned steel wire spring, with five 
effective coils of ,0A8 dia. (18 SWC) wire, one coil at each end being close coiled and ground square 
with the axis of the spring. It  is assembled round the larger diameter of the striker body and 
prevents the assembled striker creeping forward when the shell is in flight.

6. Striker locking segment assembly. - This is assembled in the fuse body, the lower portion 
fitting over the top of the striker. I t  is retained in position try the delayed arming shutter and 
the magazine.

The striker locking segment assembly comprises a holder, two 
springs, two segments, a washer and a cover.

electro tin plated steel pins, two
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(» ) Segment holier. - The segment holder is of aluminium alloy, cylindrical in shape.
Bsteraaliy it  is formed in two diameters, the larger being at the top. The bottom portion 
of the larger diameter is chamfered to bland with the smaller. The bottom of the smaller 
diameter is also chamfered. Internally, from the base it is bored out in two diameters, 
whilst a recess is formed in the top face to house the two looking segments, leaving a 
platform of metal between the top and bottom. A hole is drilled through the centre of the 
platform to permit the striker to pasB through. In the base of this reoess near ths 
periphery, two holes diametrically opposite are drilled to aocept the steel pivot pins 
over Which are assembled the coiled torsion springs and the segments, this assembly being 
contained by the Washer and Cover. When assembled, the tops of the two pins protrude 
above the top surface of the holder.

(b) Segments. -  The segments are made of aluminium alloy, and are perfectly flat irregular aro- 
sbaped fitments. One end is in the form of a toe which.is maohinad to act as a working 
surface when the two segments are assembled in the unarmed or locked position, the other 
end is wider and aots as a weight which, under the influence of centrifugal force, over­
comes the springs and allows the two segments to open wit. Two holes are drilled near 
the toe, the larger to f it  over the pin on which the segment pivots, the smaller 
accomodating the turned up end of the segment spring. In the closed or unarmed position 
the top portion of the striker bears against the underside of the closed segments, and tlais 
the striker is prevented from moving forward until the segments are opened by oentrifugal 
force, whilst the needle of the striker assembly protrudes through the hole formed by the 
two semi-ciroular slots one in each segment, through the washer and cover and into the 
pavot tube of the abutter delayed arming.

(c) Segment spring. - The segment springs are made of .018 (26 S.W.E.)- tinned steel wire, with 
6.1 close wound ooxls, the ends of the wire being bent up at right angles to the ooils. 
These are assembled over the pivot pins and underneath the segments, the lower end of the 
spring fitting into a snail hole drilled in the bolder adjacent to the pin. whilst the 
upper end of the spring is located in a small hole drilled in the segnent*

(4) Washer. - Hade of aluminium alloy-anodised, the washer is in the form of a flat disc with a 
hole formed in the centre, and two slots diametrically opposite near the periphery. It  is 
assembled on top of the holder, the protruding ends of the pivot pins being located in the 
slots, and the point of the striker needle protruding through the oentral hole.

(e) Cover. - The cover is made of aluminium alley, formed with a large hole in the centre. I t  
fits  over the top of the holder, and retains the washer in position above the segments.
It  is secured in position by spinning or pressing the bottom edge over around the external 
chamfer of the larger diameter portion of the segment holder.

7. Leaking ring. -  Hade of aluminium alley - anodised all over, the ring is cylindrical in shape, 
formed plain on the outside and screw-threaded internally. Two slots, diametrically opposed, are cut 
across the mouth to facilitate assembly. It  is screwed onto the upper part of the magazine looking 
against the top of the body.

- This consists of four nS* grayed arming shutter Mo.  ̂ series. - This consists of four main components, the body, the 
escapement, a safety plunger with spring and a shutter containing a 2.8 grain "AZ" lugless (tinned 
copper alloy cup) detonator assembled in a circular shaped shutter body over which fits  a cover 
plate. The shutter is held in the "unarmed" position by means of the spring-loaded stainless steel 
safety plunger which engages in one end of a locking plate. The safety plunger is retained in a 
recess in the side of the shutter body by a plunger retaining strip. On spin, the safety plunger ore' 
comes its spring and disengages from the recess in the end of the looking plate by oentrifugal force 
and the lead weighted biased shutter rotates until the detonator is in a central position over the 

r hole. The plunger retaining strip, which engages in a slot out in the aide of the plunger, 
s the plunger in its recess in the abutter hndv. Th* innHns nietm >v,4av, 4. 4. - ■

made across the face of the shutter, moves out a 
shutter body, thus looking the shutter in the "a
pallet and pinion mechanism positioned beneath the shutter and this oscillates a 
a 1 scape wheel and pinion which retards the opening of the shutter. The Shutter a 
when the shell is spinning between 5,700 and t,500 revolutions per minute. The time of opening"is 
between O.OA5 and O.O75 seconds when the shell is spinning at 5,900 revolutions per minute.

The closed (lower) face of the Shutter, Delayed Arming rests on the Holder, Segment. When the 
magazine is screwed heme, it  olamps both the Shutter, Delayed Arming and Holder segment, in position 
with the oreep spring located between the striker flange and the face of the larger recess in the 
holder. The correct position of the Shutter, Delayed Arming is controlled by the engagement of a

striker hole. The plunger retaining strip, which engages in a slot ®_. ____ ____ _ ^
retains the plunger in its reoess in the shutter body. The looking piste, which fits*into a*slot*’

----— --------------, moves out and engages in a recess made in the outer side of the
shutter body, thus looking the shutter in the "armed" position. The delay is obtained by means of a

ent by means of

IS*



PART 2, SECTION 41
ANNEXURE

FUZE, PERCUSSION, BASE. MEDIUM, L24AI

DELAYED ARMING 
SHUTTER—

COVER.

SPRING (TORSION)

S EGMENT HOLDER -

BODY,
DELAYED ARMING SHUTTER

GAUGING HOLE 
SCREW

■SEGMENT

SAFETY PLUNGER
LOCKING PLATE

PALLET

ALIGNMENT SCREW



sore* with the vertical slot in the body. The fuse boiy and the Shutter, Belayed Arming body are 
provided with safety gauging holes which are in alignment in the assembled fuse and through which the 
"SAFE" position of the shutter is gauged at the filling stage. After gauging the hole is closed by 
a sorew. The threads of this screw are coated with cement, and the thread is stabbed after screwing 
home, and the slotted end of the sorew is then coated with cement.

9. Magazine. - The magazine is made of aluminium alloy - anodised all over. I t  is cup-shaped and 
screw-threaded externally except for an undercut at each end. Two key slots are formed in the outer 
rim to facilitate assembly. Internally, the magazine is bored out to take a prepressed, pellet of C.B. 
and a small recess which is filled  with loose C.E. stemmed in is drilled in the centre at the bottom, 
leaving a thin diaphragm of metal between the recess and the outer surface at the base of the magazine. 
The magazine is screwed into the open end of the fuze body, the base of the magazine resting on the 
delayed arming shutter. The outer end of the magazine protrudes above the body of the fuze, i t  is 
looked into the body by the looking ring and is dosed by the magazine cap.

10. Magazine cap. -  Made of aluminium alloy - anodised all over, the magazine oap is cup-shaped with 
an internal thread to sorew over the mouth of the magazine, the threads being coated with HD 1286 
prior to assembly. A box-cloth disc 1b attached to the inner surface by shellac adhesive. I t  is 
then secured by the outer rim being crimped in three or more equi-spaced positions,

SAFETY AKUMSBtENTS

PART 2. SECTION 4 M
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(a) The rotating delayed arming shutter which is retained in the safe or unarmed position by 
the spring loaded safety plunger which engages in the safety locking plate. This provides 
bore and muzzle safety to cover a specified minimum distance from the gun when arming

(b) When the shutter is in the unarmed position, its detonator is screened off from the
striker and from the stemmed C.E. channel leading to the C.B. pellet in the body of the 
magazine.

(o) The shutter is designed so as to provide a slight delay before i t  reaches the armed position. 
The approximate time of operation is  0.065 to 0.075 seconds at 5,900 revolutions per minute.

(d) The striker looking segments prevent the striker from moving forward before firing, and hold the striker in the “SAFE” position in transit, handling and loading.
(e) The creep spring prevents the tendency of the striker to move forward during flight, due to deceleration after leaving the muzzle.

ACTION <?K. 2)

12. On firing. -  The shutter, striker looking segments and striker set back and are retained in the 
unarmed position by friction.

13. During fligh t. - The segments in the striker looking assembly move outwards against their 
springs leaving a clear passage for the striker to move forward. The safety plunger overcomes its 
spring and moves outwardB to release the shutter. The plunger retaining strip, which engages in
a slot cut in the side of the plunder, retains the latter and prevente it  leaving its recess in the 
shutter housing when the plunger spring reasserts itself. The shutter begins to rotate until its 
detonator reaches a central position directly in alignment with the striker needle and the stemmed 
C.E. channel leading to the magazine. The delay is obtained by means of a pellet and escape wheel 
mechanism positioned beneath the shutter. The escape wheel is fitted with a pinion which is in 
mesh with a segment on the side of the shutter. The pallet acts as a pendulum and engages 
successive teeth in the escape wheel to retard the rotary movement of the shutter. When the 
shutter reaches the fully armed position, i t  is locked by the looking plate which moves outwards 
along its slot in the top face of the shutter to engage in a recess in the shutter housing.

14. On impact or graze. -  The momentum of the striker holder overcomes the creep spring and carries 
the striker needle forward to pierce the detonator. The resultant detonating wave is transmitted 
through the stemmed C.E. in the magazine channel to the C.E. pellet in the magazine and thence to 
the bursting charge in the shell.

is$
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MODEL A.1 FUZE (Obsolescent) WOLC § 6z9»9a C ??-Wi ,CftU

15* The model A1 is fitted with Shutter, delayed arming No. 4*

MODEL A2 PPZB TOLC I  C.9992

16. This model la fitted with shutter, delayed arming No. 4A or 44/1.

17. Both these shutters differ from the No. 4 in that they incorporate a 2.6 gr 'LZ' detonator 
in lieu of a 2.8 gr 'AZ' detonator.

18. In addition the shutters differ in the following way:-

(a) No. 4A -  die oast, body as for No. 4 but with larger diameter shutter gauging hole,

UNDER para 18(b) add;

“NOTE;
With effect from September, 1969 the nomenclature of the Shutters, 
Delayed Arming, Nos 4A and 4A/1 referred to In this Annexure will 
be amended as shown below:

Delayed Arming Unit, No 4A 
Delayed Arming Unit, No 4A/1’
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PTJZE, PERCUSSION. BASK- MEDIUM L2Q
1. Particulars:-

(a) Type Peron., Base, Medium, with delated arming shutter

(b) Buna

(e) Projectiles

DESCRIPTION - Model A1 (Pig, 1 }

120 mm. TK, gun 
105 mm. HOW. 110
H.S.S.H. shell (and Prac. S.H.). See Notes (a) (b) and (c)

2. The L29 base, medium, percussion fuze is a graze action detonating type which incorporates a 
delayed arming shutter and a striker looking assembly. It consists principally of a body, magazine 
and cap, striker assembly, creep spring, striker locking segment, locking ring, and delayed arming 
shutter No. 3 series containing a 2.8 grain "AZ" detonator.

3. Body. -  Made of Aluminium alloy - anodised all over, the body is cylindrical in shape with a 
wide flange formed at the base. It is screw-threaded externally to 2.0 dia. 12 DNS. -  2A (L.H.) 
gauge for approximately a quarter of its length from the top, the remainder of the body being left 
plain. A hole is drilled in the centre of the base and screw-threaded to accept a tracer-adapter. 
Two key holes diagonally opposite are also formed in the base to enable the fuze to be inserted or 
removed from the shell. Internally, the body is bored from the top in four diameters, the smaller 
at the base to accommodate the striker and oreep spring, the second and third, which are slightly 
larger in diameter, accommodates the striker locking segment, whilst the fourth and largest is screw- 
threaded at the mouth. This larger recess accommodates the delayed arming shutter above which the 
base portion of magazine is screwed home. The base and flange of the body is coated with varnish 
after the marking has been stamped on. Two screw threaded holes are formed in the body, the lower 
is for the alignment screw for the delayed arming shutter and the upper for shutter gauging.

h. Striker. - The striker consists of a brass electro-tinned cylindrical body, with a flange at 
the base above which it  is formed on three decreasing diameters, a recess being formed in the top 
of the smallest diameter for the eleotro-plated tin or zinc coated steel needle, the stem of whioh 
protrudes through the centre of the striker looking segment. The needle, the base of which is 
flanged, is retained in the recess in the top of the body by a tin coated brass washer whioh is 
secured by spinning over a lip at the top of the recess. The needle i 3 free to move sideways in 
its recess.

The striker is inserted into the cavity in the base of the fuze body together with the creep 
spring which is assembled around the larger diameter of the striker body, the bottom coil resting 
on the flange. The oreep spring is retained under initial compression by the top coil seating in 
a recess and bearing against the base of the striker looking segment assembly.

5. Creep spring. - The oreep spring is a cylindrical coiled tinned steel wire spring, with five 
effective coils of .048 dia. (18 SWG) wire, one coil at each end being close coiled and ground 
square with the axis of the spring. It is assembled round the larger diameter of the striker body 
and prevents the assembled striker creeping forward when the shell is in flight.

1st tCrubw Au. aoAvw Awv.^
6, Striker locking segment assembly. - This is assembled in file fuze body, the lower portion 

fitting over the top of the striker. It is retained in position by the delayed arming shutter and 
the magazine.

The striker looking segment assembly comprises a holder, two electro tin plated steel pins, 
two springs, two segments, a washer and s cover.

(a) Segment holder. - The segment holder is of aluminium alley, cylindrical in shape. 
Externally it  is formed in two diameters, the larger being at the top. The bottom
portion of the larger diameter is chamfered to blend with the smaller. The bottom of
the smaller diameter is also chamfered. Internally, from the base i t  is bored out in 
two diameters, whilst a recess is formed in the top face to house the two looking 
segments, leaving a platform of metal between the top and bottom, A hole is drilled 
through the centre of the platform to permit the striker to pass through. In the base 
of this recess, near the periphery, two holes diametrically opposite are drilled to 
accept the steel pivot pins over which are assembled the coiled torsion springs and the 
segments, this assembly being contained by the Masher and Cover. When assembled, the 
tops of the two pins protrude above the top surface of the holder.
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position.

(o) Segment spring - The segment springs are made of .024. (23 S.W.&.J tinned steel wire, with 
5.2 close wound coils, the ends of the wire being bent up at right angles to the coils.
These are assembled over the pivot pins and underneath the segments, the lower end of the 
spring fitting into a small hole drilled in the holder adjacent to the pin, whilst the 
upper end of the spring is located in a small hole drilled in the segment.

(d) Washer. - Made of aluminium allpy-anodised, the washer is in the form of a flat diso with a 
hole formed in the centre, and two slots diametrically opposite near the periphery. It
is assembled on top of the holder, the protruding ends of the pivot pins being located in 
the slots, snd the point of the striker needle protruding through the central hole.

(e) Cover. -  The cover is made of aluminium alley, formed with a large hole in the oentre. . I t  » 
fits  over the top of the holder and retains the washer in position above the segments.
It  is secured in position by spinning or pressing the bottom edge over the external 
chamfer of the larger diameter portion of the segment holder.

7. Locking ring. - Made of aluminium alloy -  anodised all over, the ring is cylindrical in shape, 
formed plain on the outside and is screw-thread internally. Two slots, diametrically opposed, are 
cut across the mouth to facilitate assembly. I t  is screwed onto the upper part of the magazine, 
looking against the top of the body.

e- Delayed arming shutter Mo. 3E. - This oonsists of four main components, the body, the escape­
ment, a safety plunger with spring and a shutter containing a 2.8 grain *AZ” lugless (tinned copper 
alloy cup) detonator assembled in a oircular shaped shutter body over which fits  a cover plate.
The shutter is held in the "unarmed" position by means of the spring-loaded aluminium alloy safety 
plunger which engages in one end of a locking plate. The safety plunger is retained in a recess in 
the side of the shutter body by a plunger retaining strip. On spin, the safety plunger overcomes its 
spring and disengages from the recess in the end of the locking plate by centrifugal force and the 
lead weighted biased shutter rotates until the detonator is in a central position over the striker 
hole. The plunger retaining strip, which engages in a slot out in the side of the plunger, retains 
the plunger in its recess in the shutter body. The looking plate, which fits into a slot made 
across the face of the shutter, moves out and engages in a reoess made in the outer side of the 
shutter body, thus locking the shutter in the "armed” position. The delay is obtained by means of 
a pallet and pinion mechanism positioned beneath the shutter and this oscillates a segment by means 
of a 'scape wheel and pinion which retards the opening of the shutter. The Shutter commences to 
open when the shell is spinning between 7,000 and 8,500 revolutions per minute. The time of opening 
is between 0.02 and 0.055 seconds when the shell is spinning at 9,000 revolutions per minute.

The closed (lower) face of the Shutter, Delayed inning rests on the Holder, Segment. When 
the magazine is screwed home, it  clamps both the Shutter, Delayed Arming and Holder segment, in 
position with the creep spring located between the striker flange and the face of the larger reoess 
in the holder. The oorreet position of the Shutter, Delayed Arming is controlled by the engagement 
of a screw with the vertical slot in the body. The fuse body and the Shutter, Delayed Arming body 
are provided with safety gauging holes which are in alignment in the assembled fuze and through 
which the "SAKE" position of the shutter is gauged at the filling stage. After gauging the hole is 
closed by a screw. The threads of this sorew are coated with cement, and the thread is stabbed 
after screwing home, and the slotted end of the screw is then coated with cement.

9. Magazine. - The magazine is made of aluminium alley - anodised all over. I t  is cup-shaped and 
sorew-threaded externally except for an undercut at each end. Two key slots are formed in the outer 
rim to facilitate assembly. Internally, the magazine is bored out to take a prepressed pellet of 
C.E. and a small recess which is filled  with loose C.E. steamed in is drilled in the centre at the 
bottom, leaving a thin diaphragm of metal between the reoess and the outer surface at the base of the 
magazine. The magazine is screwed into the open end of the fuse body, the base of the magazine 
resting on the delayed arming shutter. The outer end of the magazine protrudes above the body of the 
fuze, i t  is locked into the body by the locking ring and is closed by the magazine cap.
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10, Magazine cap. - Made of aluminium alloy - anodised all over, the magazine cap is cup-shaped 
with an internal thread to screw over the mouth of the magazine, the threads being" coated with
HD 1286 prior to assembly. It  is then secured by the outer rim being crimped in three or more 
equb-spaced positions. A bom-cloth disc is attached to the inner-surface by shellac adhesive.

SAFETY ARRANGEMENTS

1 1 , Hiese are:-

(a) The rotating delayed arming shutter which is retained in the safe or unarmed, position by 
the spring loaded safety plunger which engages in the safety locking plate. This provides 
bore and muzzle safety to cover a specified minium distance from the gun when arming 
commences.

(b) When the shutter is in the unarmed, position, its detonator is screened off from the 
striker and from the stemmed C.E, channel leading to the C.B. pellet in the body of the 
magazine,

(c) The shutter is designed so as to provide a slight delay before it  reaches the armed position. 
The approximate time of operation is 0.02 to 0.055 seconds at 9,000 revolutions per minute.

(d) The striker looking segments prevent the striker from moving forward before firing, and 
hold the striker in the "SAFB” position in transit, handling and loading.

(e) The creep spring prevents the tendency of the striker to move forward during flight, due 
to deceleration after leaving the muzzle,

ACTION (PIS. 2)

12. On firing. - The shutter, striker looking segments and striker set back and are retained in the 
unarmed position by friction.

13. During flight. - The segments in the striker locking assembly move outwards against their 
springs leaving a clear passage for the striker to move forward. The safety plunger overcomes 
its spring and moves outwards to release the shutter. Hie shutter begins to rotate until its 
detonator reaches a central position directly in alignment with the striker needle and the stemmed

mechanism positioned beneath the shutter. The escape wheel is fitted with a pinion which is in 
mesh with a segment on the side of the shutter. The pallet acts as a pendulum and engages 
successive teeth in the escape wheel tc retard the rotary movement of the shutter. When the shutter 
reaches the fully armed position, i t  is locked by the locking plate which moves outwards along its 
slot in the top face of the shutter to engage in a recess in the shutter housing,

14. On impact or graze. - The momentum of the striker holder overcomes the creep spring end carries 
the striker needle forward to pierce the detonator. The resultant wave is transmitted through the 
stemmed C.B. in the magazine channel to the C.B. pellet in the magazine and thence to the bursting 
charge in the shell.

SUMMARY OP DIPFEREHCES

MODEL A1 FUZE (Obsolescent) W0LC - I  IA Approval K 1918

15. Hie model A1 is fitted with Shutter, delayed arming Ho, 3B.

16, This model is fitted with shutter, delayed arming Mo. 30, 3C/l or 3C/2.

17. These shutters differ from the 5® in that they incorporate a 2,6 gr "LZ" detonator in lieu of 
a 2.8 gr "AZ” detonator.

C.E. channel leading to the magazine. The delay is obtained by means of a pallet and escape wheel

MODEL A2 PUZS m e - | W  *2 3.



SHUTTER LOCKED IN THE FULLY 
ARMED POSITION
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18» Id addition these shutters differ in the following way:—

(a) Ho, 30 -  same body as Ho. 3B, i.e. die-oast,

(b) Ho. JC/1 -  body machined froa bar, i t  also incorporates a shutter gauging hole of increased 
diameter.

(c) Ho, 3C/2 -  body die oast but incorporating a shutter gauging hole of increased diameter.

WOLC D271
Amdt l/Feb/1970 

MODEL A3 FUZE

19. This model i. fitted Witt Shutter, delayed, ermihg. No 6 ox No 6/1. T P 
pellet is not covered by a cloth disc.

The hod, of the No 6 .hotter is die-eU . w here. tt»l o, ihe Ne 6/1 .hotter »  —
factured from bar.

21. ™  NO. 6 e»d 6/1 shutter. diner Irom tte Noe 6C/1 eod 3C/9 o t t e r s  m em* 

certain manufacturing details.

NOTE 1.

a. 105 mm Tk

b, 120 mm Tk, L l l  

O, 105 mm HOW L10

Round, HESH, L35A2, L37A2 and Prac SH, L38A2. 

Shell, HESH, L31A4, L31A5.

Round, HESH, L43A1.

NOTE 2.

Nos ^ d e T t f ^ a d ^  shown below:

Delayed Arming Unit, No 
Delayed Arming Unit, No

6
6/1
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FUZE, BASE, PERCUSSION, L56

1. Particulars.

a. Type Percussion, Base with delayed arming shutter. 

Ordnance, 120 mm Tk, L l l .b. Guns

c. Projectiles Shell, HESH, L31A7. 
Shell, Smoke, WP. L34A1.

Description -  Model A1 (Fig 1)

2. The L56A1 fuze is a graze action detonating type incorporating a delayed arming 
shutter and a striker assembly. It consists, principally, of a body, striker assembly, 
No 7 Delayed Arming Shutter, a magazine filled with a CE pellet and stemmed CE, and a 
cap.

Made of aluminium alloy, the cylindrically shaped body is formed with a flanged base 
and is screw-threaded externally to a 2.0 in diameter 12 UNS (LH) gauge. The base Is 
formed with two key-holes, diametrically opposite, and a hole in the centre which is 
screw-threaded to accept a tracer adaptor should this be required; the key-holes facili­
tate the use of an assembly tool. Internally, the body is suitably shaped to accommodate 
the components and is screw-threaded at the mouth for the acceptance of a magazine.

4. Striker Assembly.
The striker assembly is located at the bottom of the fuze body and consists, princi­

pally, of a housing, with top and bottom covers, in which are assembled two cages with 
eight anti-friction balls, an inertia pellet, creep spring, striker and washer.

a. Housing.
The steel housing takes the form of an open-ended cylinder with an aluminium 

cover at each end . The covers are swaged into cannelures formed at the ends of 
the cylinder.

This is a cylindrical moulded polythene component the side of which is shaped 
to form four wedge-shaped prongs, each with the top edge radiused to form a seating 
for a steel ball. A recess is formed in the base of the cage. Two of these cages 
are assembled together so that their prongs interlock and form eight holes (four at 
each end) for the reception of the anti-friction balls. The cages with the steel balls 
function as an anti-friction device which ensures the free sliding movement of the 
inertia pellet on impact or graze.

c. Inertia Pellet.
This is a solid steel cylinder located within the assembled cages below the 

striker. On impact or graze the pellet moves forward, overcoming the creep spring 
and causing the striker to impinge on the detonator located in the delayed arming 
shutter.

3. Body.

b. Cage.

RESTRICTED
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d. Creep Spring.
This is a helical spring positioned between the top cover Of the striker assembly 

and the washer. Its function is to prevent the striker from creeping on to the detona­
tor in the delayed arming shutter whilst the shell is decelerating in flight.

e. Striker and Washer.
The striker is a steel needle pointed at one end and flanged at the base. The 

aluminium alloy washer is saucer-shaped and fits over the striker through a hole 
drilled in its centre. The washer, with the striker assembled, is positioned in a 
recess formed in the top cage and is retained in position by the creep spring which 
is under compression due to the pressure exerted on it by the top cover.

5. Shutter, Delayed Arming, No 7.
The No 7 shutter is a mechanical safety unit which, when assembled to the fuze, 

ensures that the projectile is not armed until it has travelled a pre-determined distance 
from the gun. The shutter consists, principally, of a body, shutter assembly, detent, 
detent spring, shutter lock and an escapement mechanism.

Of aluminium alloy, the body is circular in shape and is recessed from the top 
and from the bottom to form a platform. The top recess is closed by a plate 
screwed to the upper face of the body and is shaped to accommodate the shutter 
assembly and the shutter lock. A pin protruding from the platform is the pivot 
about which the shutter and segment rotate, and a cylindrical recess in the platform 
houses a detent. The bottom recess of the body houses the pallet and escape 
pinion, and is closed by a cover plate.

b. Shutter Assembly.
The shutter assembly comprises a shutter with a 2,3 gr LZY  lugless aluminium 

alloy detonator, locking plate and safety plunger.

(1) Shutter.
Of aluminium alloy, the shutter takes the form of a semi-circle with a 

segment removed to form an arm. A channel is cut across the top surface for 
the reception of the locking plate and a pivot hole is flanked by two holes, one 
containing the detonator and the other a lead weight. Two pins projecting from 
the underside of the shutter engage in a hole and a slot formed in the escapement 
segment.

(2) Locking Plate.
This is a steel strip with each end bent at right angles; a hole is drilled in 

one end to accept the spigot of the safety plunger. The locking plate and the 
safety plunger together retain the shutter in the unarmed position before firing. 
During flight and on impact the locking plate locks the shutter in the armed 
position, that is, when the detonator is directly over the striker.

(3) Safety Plunger.
Of steel, the safety plunger is formed with a spigot on its front face which 

engages with the locking plate. The plunger is held against the locking plate 
by a spring and is retained in its recess in the body of the shutter by a retaining 
strip. The safety plunger, in conjunction with the locking plate, retains the 
shutter in the unarmed position.

e. Detent.
This is a cup-shaped component, spring-loaded and located in a recess in the 

shutter body. Its function is to prevent any movement of the safety plunger until 
after shot start.

a. Body.
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BEFORE FIRING 
ESCAPEMENT MECHANISM RETAINING STRIP
LOCKING PLATE

SHUTTER BODY

DURING FLIGHT
________________ 838 A/H-I
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d. Shutter Look.
This is a rectangular steel strip which provides bore safety. It is pivoted on 

a pin located in a recess cut in the shutter body. The lock is acted on by set-back 
and centrifugal forces, and during shot travel the set-back force predominates, 
holding down the lock in a position which prevents the shutter from rotating to the 
armed position. As the shell decelerates centrifugal force overcomes the set-back 
force and causes the lock to move clear of the shutter.

e. Escapement Mechanism.
This consists of a pallet, escape wheel and pinion, and segment.

(1) Pallet.
Mounted on the pivot tube set in the cover plate, the pallet is roughly oval 

in shape and Is formed with two teeth which engage with the escape wheel.

(2) Escape Wheel and Pinion.
Mounted between the cover plate and the underside of the platform formed 

in the body, the escape wheel engages the pallet. The drive from the segment 
is transmitted to the escape wheel through the pinion.

(3) Segment.
Semi-circular in shape and with teeth formed on part of its circumference, 

the segment is mounted below the shutter and on the same pivot pin. A hole 
and a slot cut in the segment engage with two pins on the underside of toe' 
shutter.

f. Cover.
This is a circular plate of aluminium alloy which is screwed on to toe base of 

the shutter body. A steel pivot tube on which the pallet is mounted, is set centrally 
in toe plate and a small hole provides the lower bearing for toe escape wheel pivot. 
Two positioning pins, diametrically opposite, fit into corresponding holes in the 
base of the body.

g. Shutter Speed.
The shutter does not commence to open until the rotating speed of the fuze 

reaches 3,700 revolutions per minute, and is fully opened between 3,700 and 4,500 
revolutions per minute. It should be noted that In a high speed test at 15,000 
revolutions per minute, the shutter is required to turn through the first 60 degrees 
(ie that part of the movement controlled by the escape mechanism) in the time of
0.009 to 0.019 seconds.

6. Magazine.
Made of aluminium alloy, the magazine is cup-shaped and is screw-threaded exter­

nally for assembly to the fuze body and for the attachment of the cap. Two slots, dia­
metrically opposite, are cut in toe rim to facilitate the use of an assembly tool. Inter­
nally, toe base of the magazine is channelled to accommodate a quantity of stemmed CE, 
a thin diaphragm of metal remaining between the recess and the outer surface. A paper 
disc is positioned above the stemmed CE and a CE pellet is assembled over toe paper 
disc. The CE pellet is covered by a felt disc retained in position by an aluminium cap 
which is screwed onto the mouth of the magazine and secured by shellac adhesive.

Safety Arrangements

7. The safety arrangements are as follows:

a. The delayed arming shutter is retained in the safe position by the spring-loaded 
safety plunger which engages with the locking plate. The detent prevents the safety 
plunger from withdrawing from toe locking plate until after shot start.
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b. Bore safety is ensured by the shutter lock which prevents the shutter from 
moving to the armed position until the shell commences to decelerate.

c. When the shutter is in the unarmed position its detonator is screened off from 
the striker and the stemmed CE channel leading to the CE pellet in the magazine,

d. The escapement mechanism provides a slight delay before the shutter reaches 
the armed position.

e. The creep spring prevents the striker from moving forward during flight. 
The tendency of the striker to do this is due to the deceleration of the shell after 
it leaves the gun.

Action

8. On Firing.
Set-back force acts on the detent which is forced downwards against its spring and 

centrifugal force causes the safety plunger to withdraw from the locking plate to a 
position over the detent, now prevented from rising to its former position when set-back 
ceases,

9. During Flight.
Deceleration commences as the shell leaves the muzzle, set-back ceases and the 

shutter lock moves clear of the shutter under the action of centrifugal force. The 
shutter, now free to move, rotates under the control of the escapement mechanism for 
the first 60 degrees of its travel, after which the segment disengages from the escape 
pinion and the shutter swings to the fully armed position. It is locked in this position 
by the shutter locking plate which, under centrifugal action, has moved out to engage with 
a slot in the shutter body. The shutter detonator is now in alignment with the striker 
and with the diaphragm beneath the stemmed CE.

10. On Impact or Graze.
The momentum of the inertia pellet compresses the creep spring and forces the 

striker on to the shutter detonator. The resultant detonating wave penetrates the dia­
phragm under the CE channel, Ignites the stemmed CE and the CE pellet in the magazine 
which, in turn, ignites the bursting charge in the shell.

Summary of Differences

Model A ! Fuze I Arm Approval E/297

11. As described in paras 2 to 10.

NOTE: With effect from September, 1969 the nomenclature of the Shutter, Delayed
Arming, No 7 referred to in this Annexure will be amended to “Delayed Arming 
Unit, No 7*.
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FUZE ASSEMBLY, BASE, PERCUSSION, L58

1. Particulars,

a. Type Percussion, Base, with delayed arming shutter and
shell base.

b. Guns 105 mm Field, L13 gun (Abbot)
Ordnance, 105 mm Light Gun, L19A1.

c. Projectiles Shell, HESH, L42.

Description -  Model A1 (Fig 1)

2. The L58A1 fuze is a graze action detonating type incorporating a delayed arming 
shutter and a striker assembly. It consists, principally, of a shell base, can, striker 
assembly, No 7 Delayed Arming Shutter and, a magazine filled with a CE pellet and 
stemmed CE.

3. Shell Base.
Made of aluminium alloy, the base not only closes the end of the shell but houses the 

fuze and four tracers. Externally, the base is reduced to a three inch diameter at the 
forward end which is partly screw-threaded to a 12 UNS (LH) gauge for assembly to the 
shell body. A nylon sealing ring is assembled over the plain portion adjacent to the 
screw threads. Internally, the base is bored and screw-threaded to accommodate the 
fuze. Four equi-spaced holes are drilled in the rear face of the base, each being screw- 
threaded at the mouth. Each hole accommodates a tracer and a screwed plug. Two 
plain holes, diametrically opposite, are bored in the rear face to facilitate the use of an 
assembly tool.

4. Can.
This is an aluminium casing, cylindrical In shape and closed at one end. It provides 

a housing for the striker assembly and the delayed arming shutter. To secure the can to 
the magazine the open end is swaged into a cannelure formed on the periphery of the 
magazine.

5. Striker Assembly.
The striker assembly is located at the bottom of the fuze can (or casing) and consists, 

principally, of a housing, with top and bottom covers, in which are assembled two cages 
with eight anti-friction balls, an inertia pellet, creep spring, striker and washer.

a. Housing.
The steel housing takes the form of an open-ended cylinder with an aluminium 

cover at each end. The covers are swaged into cannelures formed at the ends of 
the cylinder.

b. Cage.
This is a cylindrical moulded polythene component the side of which is shaped 

to form four wedge-shaped prongs, each with the top edge radiused to form a seating
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for a steel ball. A recess is formed in the base of the cage. Two of these cages 
are assembled together so that their prongs interlock and form eight holes (four at 
each end) for the reception of the anti-friction balls. The cages with the steel balls 
function as an anti-friction device which ensures the free sliding movement of the 
inertia pellet on impact or graze.

c. Inertia Pellet.
This is a solid steel cylinder located within the assembled cages below the 

striker. On impact or graze the pellet moves forward, overcoming the creep spring 
and causing the striker to impinge on the detonator located in the delayed arming 
shutter.

d. Creep Spring.
This is a helical spring positioned between the top cover of the striker assembly 

and the washer. Its function is to prevent the striker from creeping on to the detona­
tor in the delayed arming shutter whilst the shell is decelerating in flight.

e. Striker and Washer.
The striker is a steel needle pointed at one end and flanged at the base. The 

aluminium alloy washer is saucer-shaped and fits over the striker through a hole 
drilled in its centre. The washer, with the striker assembled, is positioned in a 
recess formed in the top cage and is retained in position by the creep spring which 
is under initial compression due to the pressure exerted on it by the top cover.

6. Shutter, Delayed Arming, No 7.
The No 7 shutter is a mechanical safety unit which, when assembled to the fuze, 

ensures that the projectile is not armed until it has travelled a pre-determined distance 
from the gun. The shutter consists, principally, of a body, shutter assembly, detent, 
detent spring, shutter lock and an escapement mechanism.

a. Body.
Of aluminium alloy, the body is circular in shape and is recessed from the top 

and from the bottom to form a platform. The top recess is closed by a plate 
screwed to the upper face of the body and, is shaped to accommodate the shutter 
assembly and the shutter lock. A pin protruding from the platform is the pivot 
about which the shutter and segment rotate, and a cylindrical recess in the platform 
houses a detent. The bottom recess of the body houses the pallet and escape pinion, 
and is closed by a cover plate.

b. Shutter Assembly.
The shutter assembly comprises a shutter with a 2.3 gr LZY lugless aluminium 

alloy detonator, locking plate and safety plunger.

(1) Shutter.
Of aluminium alloy, the shutter takes the form of a semi-circle with a seg­

ment removed to form an arm. A channel is cut across the top surface for the 
reception of the locking plate and a pivot hole is flanked by two holes, one con­
taining the detonator and the other a lead weight. Two pins projecting from the 
underside of the shutter engage in a hole and a slot formed in the escapement 
segment.

(2) Locking Plate.
This is a steel strip with each end bent at right angles a hole is drilled in 

one end to accept the spigot of the safety plunger. The locking plate and the 
safety plunger together retain the shutter in the unarmed position before firing.
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During flight and on impact the locking plate locks the shutter in the armed 
position, that is, when the detonator is directly over the striker.

(3) Safety Plunger.
Of steel, the safety plunger is formed with a spigot on its front face which 

engages with the locking plate. The plunger is held against the locking plate 
by a spring and is retained in its recess in the body of the shutter by a retain­
ing strip. The safety plunger, in conjunction with the locking plate, retains 
the shutter in the unarmed position.

c. Detent.
This is a cup-shaped component, spring-loaded and located in a recess in the 

shutter body. Its function is to prevent any movement of the safety plunger until 
after shot start.

d. Shutter Lock.
This is a rectangular steel strip which provides bore safety. It Is pivoted on a 

pin Located in a recess cut in the shutter body. The lock is acted on by set-back 
and centrifugal forces, and during shot travel the set-back force predominates, 
holding down the lock in a position which prevents the shutter from rotating to the 
armed position. As the shell decelerates centrifugal force overcomes the set-back 
force and causes the lock to move clear of the shutter.

e . E scapement Mechanism.
This consists of a pallet, escape wheel and pinion, and a segment.

(1) Pallet.
Mounted on the pivot tube set in the cover plate, the pallet is roughly oval 

in shape and is formed with two teeth which engage with the escape wheel.

(2) Escape Wheel and Pinion.
Mounted between the cover plate and the underside of the platform formed 

in the body, the escape wheel engages the pallet. The drive from the segment 
is transmitted to the escape wheel through the pinion,

(3) Segment.
Semi-circular in shape and with teeth formed on part of its circumference, 

the segment is mounted below the shutter and on the same pivot pin. A hole 
and a slot cut in the segment engage with two pins on the underside of the 
shutter.

f. Cover.
This is a circular plate of aluminium alloy which is screwed on to the base of 

the shutter body. A steel pivot tube on which the pallet is mounted, is set centrally 
in the plate and a small hole provides the lower bearing for the escape wheel pivot. 
Two positioning pins, diametrically opposite, fit into corresponding holes in the 
base of the body.

g. Shutter Speed.
The shutter does not commence to open until the rotating speed of the fuze 

reaches 3,700 revolutions per minute, and is fully opened between 3,700 and 4,500 
revolutions per minute. It should be noted that in a high speed test at 15,000 revo­
lutions per minute, the shutter is required to turn through the first 60 degrees (ie 
that part of the movement controlled by the escape mechanism) in the time of 
0.009 to 0.019 seconds.

RESTRICTED
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7. Magazine.
Made of aluminium alloy, the magazine is cup-shaped and is screw-threaded 

externally for assembly to the shell base and for the attachment of the cap. Two slots, 
diametrically opposite, are cut in the rim to facilitate the use of an assembly tool, 
Internally, the base of the magazine is channelled to accommodate a quantity of stemmed 
CE, a thin diaphragm of metal remaining between the recess and the outer surface.
A paper disc is positioned above the stemmed CE and the CE pellet is assembled over 
the paper disc. The CE pellet is covered by a felt disc retained in position by an 
aluminium cap which is screwed on to the mouth of the magazine and secured by shellac 
adhesive.

Arndt l/Feb/1970 PART 2 SECTION 4 _
ANNEXURE U

Safety Arrangements

3. The safety arrangements are as follows:

a. The delayed arming shutter is retained in the safe position by the spring-loaded 
safety plunger which engages with the locking plate. The detent prevents the safety 
plunger from withdrawing from the locking plate until after shot start.

b. Bore safety is ensured by the shutter lock which prevents the shutter from 
moving to the armed position until the shell commences to decelerate.

c. When the shutter is in the unarmed position its detonator is screened off from 
the striker and the stemmed CE channel leading to the CE pellet in the magazine.

d. The escapement mechanism provides a slight delay before the shutter reaches 
the armed position.

e. The creep spring prevents the striker from moving forward during flight. The 
tendency of the striker to do this is due to the deceleration of the shell after it 
leaves the gun.

Action

9. On Firing.
Set-back force acts on the detent which is forced downwards against its spring and 

centrifugal forces causes the safety plunger to withdraw from the locking plate to a 
position over the detent, now prevented from rising to its former position when set­
back ceases.

10. During Flight.
Deceleration commences as the shell leaves the muzzle, set-back ceases and the 

shutter lock moves clear of the shutter under the action of centrifugal force. The 
shutter, now free to move, rotates under the control of the escapement mechanism for 
the first 60 degrees of its travel, after which the segment disengages from the escape 
pinion and the shutter swings to the fully armed position. It is locked in this position 
by the shutter locking plate which, under centrifugal action, has moved out to engage 
with a slot in the shutter body. The shutter detonator is now in alignment with the striker 
and with the diaphragm beneath the stemmed CE,

11. On Impact or Graze.
The momentum of the inertia pellet compresses the creep spring and forces the 

striker into the shutter detonator. The resultant detonating wave penetrates the dia­
phragm under the CE channel, ignites the stemmed CE and the CE pellet in the magazine 
which, in turn, ignites the bursting charge in the shell.
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Arndt l/Feb/1970

Summary of Differences 

Model A1 Fuze

12. As described in paras 2 to 11.

I Arm Approvals K/2764, 
K/2824, K/3047

NOTE: With effect from September, 1969 the nomenclature of the Shutter, Delayed
Arming, referred to in this Annexure has been amended to “Delayed Arming 
Unit, No 7” .
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PART 2, SECTION 5

Introduction

TIME FUZES

C '

1. Hue fuzes are designed to function after a predetermined time. "Time" refers to the length 
of time from the instant of firing the weapon to the instant of functioning of the fuse. Combustion 
time fuses are "igniferous" fuses i.e ,, they hare a magazine filled  with gunpowder, to give a flash. 
These fuses are used with carrier shell or bombs to give an "air" burst and are not usually employed 
in 9.S. filled  projectiles unless the H.E. filling is provided with a picric powder exploder. In 
the combustion type of fuse the detonator, in a suitable holder, is supported on a stirrup or coiled 
spring sufficiently weak to allow the holder to "set-back" on acceleration, bringing the detonator 
on to a needle. The resultant flash and heat ignites a gunpowder pellet or a layer of pressed in 
mealed gunpowder which, in turn, ignites the composition in the time ring(a). These fuzes embody 
a train of compressed fuze powder which bums through until the time as "set" has expired. The 

•flash from the train then fires the gunpowder in the magazine. The fuse powder is generally 
contained in circumferential grooves in adjaoent time rings, the powder burning round in one ring 
until it  can ignite the powder in the other, depending upon the relative position of the two rings 
as determined by the setting. Two rings are usually employed, the upper ring being fixed by pinning 
to the stem of the fuze body, and the other movable or "free" to rotate on the stem. The under 
surface of both rings is grooved for almost the entire circumference, the grooves being charged with 
fuze powder under compression. The upper ring has a radial or oblique channel from one end of the 
powder groove to pick up the fla il frcra the detonator, the channel containing a perforated gunpowder 
pellet or a layer of mealed powder to facilitate this funotion. A second channel to the outside of 
the ring forms a gas escape, being fitted with a small metal closing disc to provide a Watertight 
seal, behind which is assembled a perforated gunpowder pellet to blow the disc clear when the train 
is ignited. The lower ring differs only in having a vertical instead of a radial channel to pick 
up the flame from the powder grooves in the upper ring. The central stem or body contains the 
detonator, needle and magazine. Cloth washers are placed on the underside of the two rings to 
ensure a tight joint and to prevent "flash-over". Both rings are secured by a oap which is screwed 
on to the stem of the fuse and bears down on the rings to secure the necessary tension.

2. Setting. - Time fuzes are Bet for time before loading by rotation of a moving portion of the 
fuze against the fixed fuze body by means of a fuze key, fuze setter or fuze setting machine. 
Graduations are provided to enable the setting to be set by hand. The bottom portion of the fuze 
body generally forms a platform upon which the moving part rotates for setting the time of functioning. 
With British fuzes, the fixed part is either graduated in arbitrary fuse lengths for reading against 
an indicator on the moving part, or else the moving portions is made to operate a fuze length 
Indicator on the fixed part. In addition, both fixed and moving parts have slots for the engagement 
by the pawls of fuze keys or the older fuze setting machines. These slots are also used for setting 
the fuze at "SAKS". The latest fuze setting machines grip the fuze by means of knife rings. The 
moving portion must be tight enough to prevent movement in handling, transit, loading and firing, 
and yet sufficiently loose to permit setting by the fuse key, fuze setter or fuze setting machine.
The maintenance of the oorreet stiffness or tension is most important.

3, Shane and dimensions. - Time fuzes are conical in shape to conform to the contour of the 
projectile for which approved, and have a right hand screw-thread to avoid the possibility of their 
becoming unscrewed from the projectile by rotational acceleration in the bore. Mote:- Rotational 
acceleration in the bore does not ooour in respect of Mortar bombs. The threaded portion for 
screwing into and the depth of intrusion of the lower part of the fuze body into the projectile is 
usually ouch leas than that of standard fuzes approved for use in H.E. filled  projectiles.

4. functional differences. - Instances Bay arise where different marks of the same fuze, all 
incorporating identical setting graduations, have different times of burning. This is due to the 
use of different natures of fuze powders in the time ring(s) which have varied rates of burning. 
The arbitary fuze length graduations on such fuzes will, therefore, have different values.

I7I
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ANNEXURE B e l

1. Particulars

(a) Type Times combustion, nose

(b) Guns Mark 1 for Q.P. 20 pr. gun.
Mks. 2, 2A for 3 in. ML Mortar.

(e) Projectiles B.E. Smoke shell or mortar bomb,

IBSCaiFTIOH Mark 1 (Pig. 1 )

GENERAL

2. The Mark 1 No. 390 fuse is a tensioned double banked combustion (powder train type) time fuse 
with a burning time variable between 0 to 23 seconds. It  consists principally of a body, base-plug, 
needle, spring, detonator-holder, mechanism sleeve and plug, magazine ring, detonator, bottom ring, 
top ring, cap and cover.

3. Body.- Made of brass, the main feature of the body is the platform below which i t  is reduced in 
diameter and threaded 14- threads per inch right hand to f i t  a 2 inch diameter hole. A stepped 
shoulder may or may not be formed on the lower edge of the platform. Above the platform the body is 
formed with a stem which is reduced in diameter at the upper end and threaded externally to receive a 
cap. The side of the platform is bevelled end graduated in quarter divisions for almost its entire 
circumference, the divisions reading from 0 to 30. At the centre of the ungraduated portion, between 
the figures 30 and 0, a setting mark (a red arrow head) below which appears the word "SAFE" is 
engraved. The graduations are read in conjunction with a line engraved on the bottom ring and when 
the fuse is set at "safe", the setting mark engraved on the bottom ring coincides with the arrow head. 
A hole is bored in the side of the platform for use with a fixing key. The stem is bored centrally 
from the top to receive the needle, spring and mechanism sleeve and the detonator-holder and its 
detonator. Two oblique flash channels lead from the centre bore (i.e ., the detonator channel) to the 
top time ring to allow the flame and gas from the detonator to circulate in the body of the fuze, thus 
ensuring less violent ignition of the time ring. The lower end of the body is bored and recessed to 
form a magazine and prepared with threads to receive a base plug, a short oblique ana vertical 
channel, containing perforated powder pellets, connecting the magazine with the tqp surface of the 
flange. The magazine is filled  with not less than 80 grains of G.20 gunpowder. A wooden, plastic 
or compressed paper ring fitted over a boss formed on the body inside the magazine recess serves to 
reduce the weight and alao the capacity.

4. Base plug. -  Made of brass or zinc-alloy, the plug is dished cm the inner surface and haa a 
flash hole drilled in the centre whioh is closed by a thin brass disc to which a paper disc is 
affixed with shellac. The plug is screwed into the base of the body and retains the gunpowder 
charge in the magazine recess, the base of the fuze being sealed with shellac varnish coloured RED.

5. Needle. - Made of steel, the needle is formed with an enlarged head, whioh acts as a needle
pellet, ana a long shank. The upper end of the shank is pointed to pierce the detonator. When
assembled, it is housed in the centre of the body.

6. Soring. - This is a spiral of 15 coils of 0.02 inch circular section steel wire. It is
assembled between the base of the detonator-holder and the head of the needle and surrounds the 
needle shank.

7. Detonator holder. - Made of brass, the holder is bored vertically and prepared to house the 
detonator.

8. Mechanism sleeve. - Made of brass, the sleeve is in the shape of a cylindrical tube. It  is 
threaded externally at its lower end to screw into the top of the stem formed on the fuze body and 
threaded internally at the other end to accept the mechanism sleeve plug.

9. Meohanisa sleeve plug. - Made of brass, the plug is formed with a flange below which i t  is 
screw-threaded to engage in the top of the mechanism sleeve* A doth disc is shellacked to its 
inner face, A screwdriver slot is formed in the head to facilitate insertion. It  1b screwed 
into the upper end of the sleeve and retains the detonator-holder with its detonator, spring and 
needle, in position. The spring, being in initial compression, prevents the detonator-holder 
setting back and the needle from moving forward until the gun is firecU



PART 2, SECTION S
ANNEXURE□

10, Magazine ring, - This is a shaped ring of either wood, plastic or compressed paper. I t  is 
inserted and positioned orer a boss formed in the magazine portion of the body,

11, Detonator. -  This is a 1.93 grain "BP" detonator and is assembled in the base of the detonator-

12. Bottom ring. - Made of brass, the bottom ring is bevelled externally to conform to the shape
of the flange of the fuse body and has a concentric groove, filled  with composition SR.227 pressed 
in and covered by a paper disc washer extending nearly all round its under surface. A small recess 
is bored in the top surface and houses a perforated powder pellet. This recess is coincident with
the beginning of the groove and is connected to the latter by an oblique channel. A gas escape 
hole, with an oval aluminium alloy sealing disc, is formed in the side of the ring. The ring has 
setting slots for engagement by a fuze setting key and a "setting" line is engraved for reading 
against the graduations on the flange of the fuse body. It  is assemble! over the stem ofthe body 
on which it  is free to -rotate, for setting purposes.

13. Top ring. - Made of brass, the top ring is similar to the bottom ring but the external 
circumference is slightly smaller. The oblique channel is filled  with mealed powder pressed in and 
connects the concentric groove with the port in the stem of the fuse body when the ring is assembled 
in position. A gas escape hole, in which is assembled a gunpowder pellet retained by an oval brass 
sealing disc, is formed in the side of the ring and also connects with the commencement of the 
concentric groove and the oblique channel filled  with the mealed powder. The concentric groove is 
filled  with fuse powder SR 227 which is afterwards oovered by a paper washer shellacked over the 
base. Setting slots, for use in conjunction with those in the bottom ring, are cut in the periphery. 
The ring is assembled over the stem of the fuse body and on top of the bottom ring and is prevented 
from rotating by a brass pin which fits  coincident recesses prepared in the ring and stem.

Q
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14. Cap. - Made of aluminium alloy, the cap is cone shaped. Internally, at the base, it is screw- 
threaded. for assembly over the stem formed on the fuse body. fflro holes are drilled radially in the 
sides to facilitate assembly. After the cap is screwed on to the fuse body and the fuse is 
tensioned at 450 + 50 inch ounces a hole is drilled through into the stem, the inner portion of the 
hole in the cap being threaded. A set screw is then inserted and screwed home, the recess behind 
the screw being sealed with waterproofing composition.

15. Cower. - At the time of issue, a Cover, 2 inch, Time or Time and Percussion fuse Mo. 5, is
assembled to tbe fuse. It  is made of brass and is oonical in shape. It  is fitted with a rounded
rubber ring at its lower end, the cover and ring being clamped to the fuse body by a securing band.
The band fits  under the platform of the body and is pressed tightly round and the ends secured by 
copper wire, the ends of the wire being twisted and tucked under the band. Alternatively,the cover 
may be held in position by a securing band aecured by a tongue engaging in a slot, the tongue being
turned over, A hole in the band coincides with one of the tommy holes in the body of the fuze.
When issued the cover is hermetically sealed.

15. Waterproofing. - The joints between the time rings, body and between ring and top cap, escape 
hole discs and the set screw in the cap are sealed with Mark 8 Luting.

17. Washers - time rings. - Cloth, all wool, melton finish washers are affixed to the upper surface 
of the platform and of the bottom time ring to ensure a tight joint when assembled and also to 
prevent any flash-over.

18. Washer for joint between shell and fuze. - In the eaae of fuses manufactured without a stepped 
shoulder formed on the fuse body a brass or tin plate washer 2.5 inch diameter is placed under the 
flange of the fuse body before the fuse is assembled in the shell. This is to prevent the Band, 
securing, fuse cover being pinohed between the flange of the fuse and lip of the shell, thus making 
removal difficult.

3JJm ABEANSBTOiTS

1?. These are:-

(a) Initial compression of needle spring keeps the detonator clear of needle.

(b) When the fuse is set at safe, the flash holes in the lower time ring and to the magasine 
are masked by the bridges of the upper and lower time rings respectively. This provides 
a double safety device against ignition of the magasine, should the initiating mechanism 
function prematurely.

FRgPAEATION FOH m iE

20. The cover must remain on the fuse until immediately before firing when it  is removed by using 
pliers on the securing wire or tongue of the oover band. The cover should then be eased off the 
fuse with a screwdriver. The fuse is then set to the required graduation on the body by rotating 
the setting mark on the bottom ring.

i-CTION (FIG. 1 )

21. On firing. - The detonator aets baok on the needle, compressing the spring. The detonator is 
detonated and the flash passes through the flash channels in the stem of the body and ignites the 
mealed powder in the oblique channel in the top ring, which in turn ignites the fuze composition, 
blowing out the closing disc in the gas-escape hole, thus a vent is provided for the gases generated 
as the burning of the time train progresses.

22. During flight. - The composition in the top ring burns round until, after an, interval of time, 
determined by the setting, the flame reaches the powder pellet in the bottom ring, which is fired, 
and ignites the composition in the bottom ring, blowing out the closing disc in the gas escape hole. 
The composition in the bottom ring bums round in the reverse direction until after an interval of 
time determined by the setting, the flame reaches the powder pellet in the vertical portion of the 
channel in the body of the fuse which is fired and ignites the pellet in the oblique channel ana,
in turn, the powder in the magazine. The powder in the magasine explodes, blows out the brass disc 
in the base plug and the resultant flame passes through to ignite the bursting charge in the head of 
the shell.
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mark 1 PUZB (For use with Q.P. 20 pr. gun) WOLC.g B.8620

23. This fuse is described in paras 2 to 22 inclusive.

MARK 2 PUSS (Tar use with 3 in. ML. Mortar) WOLC,- C214

24. The differences to be found in this fuse are:-

(a) Body. - A stepped shoulder will always be formed on the underside of the platform of this 
fuse. A washer 2,3 inch diameter ia therefore not required when fitting this fuse to
a mortar bomb.

(b) Bottom tjme ring. -

( i )  Killed SB 202 instead of SR 227 making this fuse a 46 second fuse.

( i i )  Circular gas escape hole sealed with aluminium disc.

(o) Bod time ring. -

( i )  Circular gas escape hole sealed with aluminium disc.

( i i )  There is no mealed powder in the lighting hole.

(d) Cap. - The Cap ia tensioned at 750 ±  50 inch ounces before being secured,

MARK 2A PUZB (For use with 3 in. ML Mortar) TOLC - I  C214

25. This fuse differs from the Mark 1 fuze in the following:-

(a) Bottom ring -

( i )  Pilled RB 202 instead of SR 227 making the fuse a 46 second fuse.

( i i )  After 13.2.47 brass dosing discs have been used instead of aluminium in the gas 
esoape holes and connecting pellets of G20 gunpowder have been used in place of 
SR 227A.

(b) Cap. - Tensioned at 750 ± 50 inch ounces before being secured.

Q t

N S *

KOTOS 1. Prior to 9/6/49 to distinguish them from Mark 1 Ho. 590 fuses, the bottom ring of Maries 2 
and 2A fuses was painted or lacquered Red, to denote that they were filled  with slow 
burning composition but after this date this means of identification was dispensed with,

2, On 8.11.1954 approval was given for all marks of fuze, other than those manufactured 
with a stepped shoulder, to have a brass or tinned plate 2.3 inch diameter washer 
(OIK /88) assembled, at the time of production, under the flange of the fuse to prevent the 
Band, Securing, Fuse Cover being pinched between the flange of the fuse and the lip  of 
the projectile thus making removal difficult.
This washer was never introduced in paras. V.O.L.C. as a separately demandable item of 
supply.

IQ.
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PART 2, SECTION 6

Introduction

TIME & PERCUSSION FUZES

1* TLe time mechanism of time and percussion fuses is designed to function after a predetermined 
time. "Time" refers to the length of tine from the instant of firing the weapon to the instant of 
functioning of the fuse.

2. Kuo and percussion graze fuses are usually of the igniferoua type, that is they are, in effect, 
combustion time fuzes in which a percussion mechanism 13 embodied. The percussion mechanism being 
so arranged that should functioning to a predetermined time not be required or fails to be achieved, 
the fuze will be functioned by graze action when the shell is checked in flight or receives an 
appreciable deceleration. These fuzes are used with B.E. Smoke, Flare, Illuminating and Chemical 
shell primarily to function on "air burst" i f  required and secondly, to function on graze.

(a) Time Mechanism. - In the time mechanism the detonator, in a suitable holder, is supported 
or. a coiled, spring sufficiently weak to allow the holder to "set-back" on acceleration, 
bringing the detonator on to a needle. The resultant flash and heat ignites a gunpowder 
pellet or a layer of pressed in mealed gunpowder which, in turn, ignites the fuze 
compost tion in the time ring(s). These fuzes embody a train of compressed fuze powder 
which bums through until the time as "aet” haa expired. The flash from the train then 
fires the explosive in the magazine. The fuze powder is generally contained in 
circumferential grooves in adjacent time rings, the powder burning in one ring until i t  
can ignite the powder in the other, depending upon the relative position of the. two rings 
as determined by the setting. Two rings are usually employed, the upper ring being 
fixed by pinning to the stem of the fuze body, and the other movable, or "free", to 
rotate around the stem. The under surface of both rings is grooved for almost the 
entire oiroumferenoe, the grooves being charged with fuze powder under compression, -the 
powder being retained by a thin paper washer shellacked to the under surface of the 
rings. The upper ring has a radial or oblique channel from one end of the powder 
groove to pick up the flash from the detonator, this channel containing a perforated 
gunpowder pellet or a layer of pressed in mealed ponder to facilitate this function.
A second channel leading to the outside of the ring forms a gas escape, being sealed 
with a paper and a small metal closing disc to provide a watertight cover. Behind the 
discs is plaoed a perforated gunpowder pd.let to blow the metal disc clear when the 
train is ignited. The lower ring differs only in having a vertical, instead of a 
radial, channel to pick np the flame from the powder grooves in the upper ring. The 
central stem or body contains the time detonator, needle and the magazine. Cloth 
washers are plaoed on the underside of the two rings to ensure a tight joint and to 
prevent "flash-over". Both rings are secured by a cap which is screwed on to the stem 
of the fuze and bears down on the rings to secure the necessary tension.

(b) Percussion Mechanism. -  In the case of graze action, a movable part, usually called the 
graze or inertia pellet, moves forward to carry the detonator on to a needle (or vice 
versa). A creep spring keeps the two apart until deceleration is experienced. As 
the movement of the inertia pellet or weighted needle gives rise to an "Air gap" 
the percussion detonator is of the flash type. Graze fuzes have, therefore, a small 
inherent delay in functioning.

3, Time and percussion D.A. fuzes are fitted with a mechanical timing mechanism in the body 
which is operated by a main spring and controlled by an escapement, the time from the instant of 
firing to the time of bursting or functioning the shell being adjustable between a ^leoifio number 
of seconds prior to loading. Hie upper part of the fuze is arranged for direct percussion action 
on impact. These fuzes are of the detonating type, that is, a C.E. pellet is assembled in the 
magazine portion of the body and the fuzes are, therefore, instantaneous in their action.

(a) Timing mechanism. - These, fuzes normally have 
retained by a trigger, which is released by t  
the timing mechanism works until the movement of its parts releases a striker which is 
driven on to a detonator by a spring. The time between the starting of the mechanism 
and the release of the striker can be varied by the "setting" of the fuze. In certain 
fuzes, however, the time mechanism may be functioned by centrifugal force.



(t ) Percussion mechaniam, -  The direct action percussion mechanism is embodied in the upper 
piirt of the fuse body. It  normally consists of a needle supported on s metal cup or diso, 
or a hammer or striker supported on a shearing mire or coiled spring, exposed to a direct 
blow on impact with the target; its sensitivity depending on the strength of the cup, disc, 
shearing wire or coiled spring. In some new designs of fuses a direct action percussion 
head «ay be incorporated.

4. Setting, for "time': -  The fuses are set for time before loading by the rotation of a moving 
portion of the fuze against the fixed fuse body by means of a fuse key, fuse setter or fuse setting 
machine. Graduations may be provided to enable the setting to be set by hand but in certain new 
designs of fuses, where the "setting" is carried out by fuse setting machines, the graduations are 
dispensed with. With British fuses, i f  the body is graduated, the fixed part is either graduated in 
arbitrary fuse lengths for reading against an indicator on the moving par., or else the moving portion 
is made to operate a fuse length indicator on the fixed part. In addition, both fixed and moving 
parts have slots or recesses for engagement by the pawls of fuse keys or fuse setting machines.
These slots are also used for setting or re-setting the fuse at "SAFE". The latest fuze setting 
machines grip the fuse by means of knife rings. The moving portion of the fuse must be tight 
enough to prevent movement in handling, transit, loading and firing, and yet sufficiently loose to 
permit setting by the fuse key, fuse setter or fuse setting machine. Hie maintenance of the correct 
stiffness or tension is most important.

5. Shape and dimensions. - These nose fuses arc shaped to conform to the contour of the shell for
which approved and have a right hand screw-thread to avoid the possibility of their becoming un­
screwed by the shell by rotational acceleration in the bore. The threaded portion for securing into
and number of threads per inch and also the depth of intrusion of the lower part of the fuse body into 
the shell may vary between different fuses depending upon the calibre of the shell for which approved. 
In time fuses of the igniferous type the threaded portion for serening into the projectile and the . 
depth of intrusion of the loner part of the fuse body is usually much less than that of standard 
fuses approved for use in H.E. filled  shell.

Arming and Safety devices. - Fuzes of the time and percussion type are normally "armed" by:-

(a) Set-back force or

(b) Centrifugal force or

(c) a combination of both

Set-back force acts on the free or movable parts of the fuse at the instant of firing. Centrifugal 
force is intended to be effective only when deceleration occurs on the projectile leaving the bore, 
when the free or moving parts are forced outwards by spin. While passing through the bore the moving 
parts are expected to remain in their original positions by friction as a result of set-back. The 
majority of fuzes incorporate one or more shutters which move into the "armed" position by the 
influence of centrifugal force. 3ueh shutters are usually designed to remain in the "unarmed" 
position by a detent or by a ferrule, arming sleeve and a number of balls which retain the point of 
the striker in the shutter, until fired and until the shell is spinning between a specific number of 
revolutions per minute (r.p.m.), the number of revolutions varying in different fuses to meet the 
requirements of the equipments for which they are approved. Springs assembled either under 
compression or expansion may be used to assist or restrain the centrifugal force. looking devices 
may also be incorporated to secure the movable parts in the "armed" position after centrifugal force 
becomes effective. In certain new fuses a delayed arming shutter mechanism actuated by centrifugal 
force is incorporated in the design.

7. functional differences. - Instances will arise where different marks of the same fuse may vary, 
in that, acme may have "graduations" on the body thus permitting of their being "aet" for time by 
hand, while with others the "graduations" are omitted, thus restricting their being "set" only by 
fuze setting maohines. Also certain marks of fuses which are manufactured without a Btepped 
shoulder under the flange of the body, require a thin metal washer to be placed between the underside 
of the flange and the lip of the shell at the time the fuse is assembled.
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(a) Type Time, Mecbanioal and Percussion Direct Action.

(b) Cuns Q.F. 25 pr. gun
B.L. 5.5 in. Sun
B.L. 7.2 in. howr.

(c) Projectile K.E. and Colour bursting shell

HPTI0N Mark 5 fuse (Fig. 1 )

2. This is a detonating fuse, fitted with a mechanical timing mechanism which is operated by a 
main spring and controlled by an escapement. The time of bursting the shell can be varied to 
actuate between 0 end SO seconds after the gun is fired. The upper part of the fuse is arranged 
for direct percussion action Dn impact. The fuse consists principally of a body, dome, head, looking 
weight, striker head with needle, detonator holders (upper and lower), pellet holder, shutter, 
magaslne and cap, tensioning ring, Mechanism, time, 80 seconds, No. 1A and a safety cap. The 
exterior of the body is threaded at the bottom to 2 inch diameter (l4 threads per inch, right hand)
to screw into the nose of the shell. The top of the body is enlarged and shaped to conform to the 
contour of the shell, this contour being maintained by the dome and lower portion of the head of the 
fuse, the upper portion of the head being shaped to the same contour as the No, 117 and 119 (b) (cap 
off) fuses.

The interior of the body is divided by a platform. The upper part contains tne movement, a 
recess in the underside of the platform takes the lower detonator holder, and the bottom part contains 
the shutter and. magaslne.

The dome which is of brass covers the top of the clock and can be rotated in the fuse body.
The dome is retained by a spring tensioning ring which fits  in an internal groove near the foot of 
the dome. Inside the head of the fuze is a locking weight. On firing the set back of this weight 
breaks the shear wires and drives the locking pins downwards. The looking pin out through and 
cannelure the upper edge of the body surrounding the time mechanism thus looking the dome in the 
position in which i t  has been set. Beneath the locking weight is a platform or hand raoe, across 
which a shaped slot is out. Rotation of the dome positions the slot and thereby sets the fuze.

Tne clockwork mechanism rotates a spring-loaded hand beneath the hand raoe, and is driven by a 
mainspring and controlled by an escapement through a train of gear wheels.

The clockwork mechanism is started by firing the gun, the hand being released for rotation by 
the set back of a trigger.

NOTE The time mechanism will NOT arm when used with charges 1 or 2,25 pr. gun and charges 1, 2
or 5> 5.5 inch gun and 7,"2 inch howitzer.

3. Clookwork Mechanism - The clock is assembled as a complete unit and fixed to the top of the 
platform in the fuse body.

The Mechanism, Time, 80 seconds, No. 1A described in Part 2, Section I I  Annexure B.
4. Head. -  The head of aluminium alloy, is shaped to suit the contour of the fuze dome, into which 

it  screws. The top is screw-threaded externally to suit the safety cap.
Internally it is bored from the bottom to accommodate the looking weight, a pellet holder and 

on a smaller diameter to aooommodate the detonator holder (upper). While from the top it  is bored 
to aooommodate the striker cup and striker head with needle. After assembly of the striker the 
recess in the top of the head is closed by a closing disc and washer which are aecured by turning 
over a lip formed in the top of the head.

5. Body. - This is of brass or steel and is formed with a shoulder below which i t  is screw-threaded 
to 2 inch diameter (14 threads per inch, right hand) to suit the fuze-hole of the shell. Above the 
shoulder is an inclined surface graduated "0" to ”80* and engraved in BLACK with an arrow heed and the 
word "SAFE" engraved and filled  in with red in the ungraduated space between the figures "80" and "0".

Internally the body contains the clockwork mechanism in the upper part and below this is the 
lower detonator holder. A slot in the top of the magazine houses a movable shutter retained in the 
unarmed or safe position by a steel spring.

S. Striker. - This consists of a steel striker head and needle. The needle being formed with a 
flange which seats in a recess formed in the striker head in which it  is secured by turning over a lip.

The striker is held off the upper percussion detonator by a striker cup through the oentre 
of which the needle protrudee.
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7. Detonator holder. - (upper). - This cylindrical aluminium alloy holier has a flange formed at the 
base. Internally the top is recessed to take a Tarnished. 5.5 gr "LZ" detonator ((JX 216 AF) and below 
this it  is bored to form a fire  channel.

It is inserted in the fuse head from underneath, with the detonator immediately beneath the 
striker needle.

8. Detonator holder (lower), - This is assembled off oentre on the underside of the platform and 
above the sliding shutter. The holder is of brass and is reoessed to accommodate a 5.5 gr. "LZ“ 
detonator which is secured in position hy burring over a lip formed on the holder. A hole is bored 
through the bottom of the detonator reoess to permit the flash from the detonator passing on to ths 
oblique channel in the shutter when in the armed position.

9. Pellet holder. - This is of aluminium alloy, oylindrioal in shape. Externally it  is screw- 
threaded at the top, and a hole is formed in the base. It contains a perforated gun-pokder pellet.

It Is assembled in the head below the flange on the detonator holder (upper).

10. Shutter. - The brass shutter slides in a slot on top of the magazine.
At one end is an oblique channel filled  with C.E. stemmed in. A small hole in the side takes 

the end of a steel shutter spring which pivots on a dowel pin and keeps the shutter at the oentre in 
the unarmed or safe position. In this position the oblique channel is clear of both the detonator 
and magazine channel.

When the shell is in flight, centrifugal foroe overcomes the spring and pulls the shutter 
outwards to the open or armed position.

In this position the lower detonator, shutter channel, and magazine channel are all in alignment.

(a) Upper. - This is the percussion detonator and is a 5-5 gr. "1Z" detonator in a lugless 
tinned copper alloy oup. The disc is varnished and coloured Blue for identification 
purposes.

(b) Lower. - This is the time detonator and is also a 5*5 gr. HLZW detonator in a lugless tinned 
oopper alloy oup. It is different from the upper detonator in that the disc is HOT 
varnished and i t  is coloured Bed.

12. 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 flange formed on the upper part of the magazine. The ring ie secured by a No. 2 BA steel set 
screw inserted from the side of the threaded portion near the bottom of the fuze body.

Four slots at the bottom are for an assembly tod.

13. Magazine. -  This is of brass and is screw-threaded externally at the bottom to take a bottom 
oap. It is bored from the underside to form a reoess to take a C.E. pellet sealed by a box-cloth 
disc, these being retained in position by the bottom cap.

A flange 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 slot across the top accommodates the sliding shutter. A dowel pin in the reoess forms a 
pivot for the shutter spring and another positions the magazine to the fuze body platform.

A small channel off centre, with a diaphragm of metal le ft at the top, leads from the shutter 
slot to the reoess in the magazine. It is filled  with C.E. stemmed in.

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

14. Magazine Cap (OX 1599). - This is of lead free brass designed to withstand the required closing 
torque, and is threaded internally. It screws over the bottom of the magazine and retains the C.E. 
pellet and box-oloth disc in position. After filling the magazine, the cap is screwed on and then 
crimped in two or more equi-dietant spaced places to prevent it  unscrewing.

15. Safety oap. -  This is of steel or malleable oast iron, dome shaped with a flattened top and has 
a flat steel spring riveted into an oblique slot on one side. The free end of the spring engages 
in the milling on the head of the fuze and retains the oap in position. The oap is formed with 
milled ring around its eiroumferenoe and is screw-threaded internally at its lower end for engage­
ment with the threads formed on top of the fuze head.

The oap is painted or lacquered blaok externally.

16. Tin-plating. - Some components are tin-plated to overcome possible deterioration of the fuze 
during storage thus improve its safety. The components so treated are magazine, body (internal), 
detonator holders, shutter and striker oup.
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FIG. I
FUZE. TIME AND PERCUSSION. D.A., No.2l3.MARK S

DETONATOR 
(5* 1 GR."AZ")

TENSIONING RING 
DETONATOR HOLDER (LOWER) —

DETONATOR (S-7 GR.



PART 2, SECTION 6
ANNEXURE□

SAFETY ARBAKCEttBTTS

17. (a) The safety oap protects the windshield and striker head during storage and transit.

(b) When the fuse is set at SAFE, the hand race in the dome is coincident with the hand which 
is prevented from rising by the mussle safety device bridge.

(c) The tensioning ring prevents the dome being accidentally moved during storage and transit.

(d) Three equi-distant spaced shear wires secure the looking weight to the wall of the head 
thus preventing movement of the locking weight before firing.

(e) When in the unarmed position the shutter masks off the stemmed C.B. in the magazine 
channel and prevents a prematurely fired lower detonator from initiating the C.B. pellet 
in the magazine.

(f )  The trigger prevents the hand from rotating and the time mechanism from starting until the 
gun is fired.

(g) The centrifugal safety catch is housed under the striker cam until the shell rotates in 
flight. It serves a dual purpose;—

(i) In the event of the clockwork mechanism being set in aotion accidentally the oatoh 
prevents the striker reaohing the detonator.

( i i )  I f  a fuse with the olookwork mechanism accidentally set in aotion was loaded and the 
gun fired; the centrifugal safety catch would be prevented from swinging out from 
under the cam as the latter would, immediately the hand is lifted, jam down on to a 
step out in the catch for this purpose.

(h) The muzzle Safety bridge prevents the hand rising until the shell is well dear of the 
mussle. This device operates i f  the fuse is set too short.

action {Big. 1)

18. Prior to loading, the fuze is set to the time required, and the safety oap removed.

On firing. - The locking weight in the head sets back, shearing the copper pins and forcing 
the locking pins downwards. Hie pins out through the top lip in the body and enter the
recess formed in the dome. This looks dome and body together and prevents movement from the
time set position.
The trigger sets hack and the trigger looking bolt is forced outward by its spring to retain 
the trigger. The hand is now released from the trigger, but prevented from rising by the 
mizzle safety device bridge.
luring acceleration in the bore i t  is unlikely that the pellet will oscillate owing to the 
force of the set hack. When the muzzle is reached the hand begins to rotate in an anti­
clockwise direction by the aotion of the main spring.
Or. acceleration ceasing the centrifugal safety oatoh flies outwards, due to centrifugal 
force, and leaves the striker supported by its csm resting on the pillar.
During flight. - The shutter moves outwards against its springs, by oentrifugal force, 
bringing the fire channel coincident with the lower detonator and the channel leading to 
the magazine.
When the clockwork mechanism has run the prescribed time aocording to the setting, the 
hand has been brought immediately under the slots in the hand race and rises under the 
influence of its spring to release the lever which controls the striker. The release of 
the lever allows the spring to rotate the cam off the pillar and force the striker down on 
the detonator.
The striker is foroed by its spring into the detonator, which fires. The flash passing 
through the stemmed C.E. channel in the shutter to the C.B. pellet in the magazine.

(b) Percussion arrangement.

On firing. - the acceleration of the shell in the bore causes the shutter to set back and 
set up sufficient friotion in its recess to retain the Bhutter in the unarmed position 
whilst the shell is in the bore.



PART 2, SECTION 6
ANNEXURE □

During flight. - when acceleration oeaaes, the shutter moves forward by momentum and 
outward by centrifugal force, to bring Its fire  channel in alignment with the lower 
detonator and the channel to the magazine.

On impact. -  the cap having "been removed before loading, the striker heed is crushed in and 
the needle pierces and fires the upper detonator. The resultant nave ignites the 
gunpowder pellet, the flash from which passes through the dome and fuse body to detonate 
the lower (tine) detonator. The action is then described under Timing Mechanism.

OTHER HARKS - SUMMARY OP DIFFERENCES

MARK U FUZE (Obsolescent) WOLC - g C7359, C9V61

19, The detailed variations of this fuse are

(a) Detonators. - 5.7 gr. "AZ" detonators are filled . The upper is coloured Blue and the 
lower White

(b) Magazine Cap. - may be of brass, aluminium alloy or steel.

MARK h/l FUZE fObsolescent) WOLC - g C9O5I , C%6Jt

20. Variations for this fuze are:-
(a) Detonators. - 5.7 gr. "AS” detonators are fitted. The upper is coloured Blue and the 

lower White.
(b) Magazine oap (ftX 261) is not made of lead free brass,
(0) Magazine securing ring -  this is secured by a copper pin,

MARK 4/2 FUZE (Obsolescent) WOLC - § C9461, C9866

21. Similar to the Mark 5 but with the following difference

(a) Detonators. - 5.7 gr. "AZ" detonators are filled . The upper is coloured Blue and the 
lower White.

WOLC - g C9866

22. This fuze is described in paras. 2 to 18 inclusive.

Magazine securing ring - this is secured by a copper pin.

I37
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1. Particulars

(a) Type Time combustion and percussion grass, nose.

(b) Suns (J.F. 25 pr, gun
B.L. 5,5 inch gun

(c) Projectiles B.E., Smoke, Flare, Illuminating and
Chemical shell

DESCRIPTION

GENERAL Mark 6 Fuse (Fig. 1 )

2. The No. 221B fuse is a double banked tensioned combustion time percussion graze action type.
The standard time of burning under normal atmospheric conditions is 0 to 49.1/2 seconds. It 
consists principally of a body, base plug,bottom and top rings, cap, time detonator bolder, with 
associated needle and spring, peroussion detonator holder, inertia pellet with associated needle and 
oreep spiring, oentrifugal bolt with detent and detent spring. A metal cover is fitted to this fuse.

3. Body. - Made of brass, the body is formed with a flange or platform below which it  is reduced
in diameter and threaded to 2.0 inch diameter 14 threads per inch right hand to screw into the nose 
of the shell. A stepped shoulder is formed below the flange to prevent the securing band of the 
cover being nipped between the lip  of the shell and the fuze. Above the flanged portion the body is 
formed with a short stem the top of which is reduced in diameter and screw-threaded externally to 
receive the eap. The periphery above the flange 1b bevelled and graduated in divisions for almost 
its entire circumference, the divisions reading from 0 to 22. At the centre of the ungraduated 
portion, between the figures 22 and 0, a setting mark (a red arrowhead) is engraved below which 
appears the word "SAFE". The graduations are read in conjunction with a line engraved on the 
bottom ring and when the fuse is set at "safe", the setting mark engraved on the bottom ring
coincides with the arrow head. A hole is bored in the side of the flanged portion for use with a
fixing key. The stem is bored centrally to receive the percussion arrangement, the bore being 
enlarged at the top and sorewthreaded to receive the detonator holder and plug. An additional 
baring to one side of the central channel contains the time arrangement and time detonator and is 
oonnected to the port on the outside of the stem by a radial and an oblique flash channel which meet 
at the port. These two flash channels allow the flame and gas from the time detonator to circulate
in the body of the fuze, thus ensuring less violent ignition of the time ring. A recess in the stem
bored through the base receives the detent and detent spring and is closed by a screwed plug. A 
horizontal recess made through the side of the stem and connecting with the detent recess, contains 
the brass centrifugal bolt, the latter locking the percussion arrangement in the safe position.
The recess is closed by a screwed plug which is inserted in the outer end of the recess prior to the 
cap ring being assembled. The centrifugal bolt is prevented from moving outwards by the detent, 
until the detent "sets back" on firing. The lower part of the body is bored and recessed to form a 
magazine, and has an oblique and vertical channel connecting the magazine with the top of the plat­
form and the bottom ring. The channels contain perforated powder pellets. The magazine cavity is 
filled  with 60 grains of G20 gunpowder and is closed by a base plug, the base of the fuze is then 
sealed with a shellac varnish, coloured BED.

4. Base plug. - Made of brass or sine alloy, the base plug is in the form of a disc with a dished 
inner surface,the exterior being threaded to screw into the base of the magazine portion of the fuze 
body. A hole is drilled through the centre of the plug and is sealed by a thin brass disc, having 
six slits radiating from its centre, and over which Is shellacked a paper disc assembled in a recess 
formed around the hole.

5. Bottom ring. - Made of brass, the bottom ring is bevelled externally to conform to the shape
of the flange of the fuze body and has a concentric groove, filled  with fuse powder RD202 pressed in 
and covered by a paper washer, extending nearly all round its under surface. A small recess is 
bored in the top surface coincident with the commencement of the groove and into which is assembled 
a perforated powder pellet. An oblique channel connects the powder pellet and the fuze powder. A
gas escape hole, containing a perforated powder pellet, is provided in the side of the ring, the 
outer orifice being sealed with a paper and then an aluminium disc. The ring is assembled over the 
stem of the fuze body, around which it  is free to rotate for setting purposes. When set at "safe" 
a setting marked engraved on the periphery coincides with the arrow head engraved on the body.
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6. Top ring. -  Made of "brass, the top ring is similar to the bottom ring but is of slightly smaller
diameter. in oblique ohannel leading from the concentric groove passes to the inner surface of the
ring, and, when the ring is assembled over the stem of the fuse body, the end of the ohannel (the 
lighting hole) is positioned to register with the port in the side of the stem. The ooncentrlc 
groove is filled  with 30 second fuse powder whioh is covered by a paper waeher shellacked to the 
under surfaoe of the ring, while the oblique ohannel (the lighting hole) is filled  with mealed 
powder pressed in. A gas esoape hole, in which is assembled a perforated powder pellet, is 
provided in the side of the ring, the outer orifice being sealed with a paper and then a brass disc. 
The ring is assembled over the stem of the fuse body and on top of the bottom ring and is prevented 
from turning by a brass pin fitting into corresponding semi-circular reoesses drilled in the ring and 
stem. Setting slots, for use in conjunction with those in the bottom ring, are out in the periphery.

7. Cap (OX 1567). - Hade of aluminium alloy, the cap is cone shaped. It  is bored and screw-
threaded at the mouth to f i t  the stem of the body. Two key recesses are formed in the aides for 
tightening the cap until sufficient tension is applied to the bottom ring. Two tapped holes are 
bored in the sides in positions set at 90° to the key reoesses. A pointed set screw is inserted in 
the hole nearest to the 22 graduation on the time ring after tensioning to secure the oap. The 
other hole is then plugged, both plug and set serew holes are then filled  in with ED 1286 cement. 
Internally a groove is formed above the screw threaded portion to weaken the oap.

8. Time arrangement. - This consists of a holder, detonator, spring and needle!-

(a) Detonator holder - Made of brass, the time detonator holder is cylindrical in shape.The underside is recessed to accommodate the detonator and a small hole is drilled in the top. After the detonator is assembled the bottom lip of the holder is turned over to secure it in position.
(b) Detonator - The detonator, consists of a coppsr alloy oup filled  with 2,51 grains "BP" 

mixture. It is inserted in the holder with the paper side uppermost.

(o) Time detonator soring - The time detonator spring is oylindriosl in shape and is made of a spiral of .029 inch diameter tinned steel wire having approximately 13 coils. It is required to compress to O.48 inches with a load of 5 lb. 2 os.
(d) Time detonator needle -  The needle is of steel, having an enlarged cylindrical head with 

a stem terminating in a sharp point.

Hie coiled spiral spring supports the detonator holder whilst the base of the spring seats on 
the enlarged head of the tins needle, thus keeping the detonator in the holder clear of the point of 
the needle until "set-back" takes place on firing,

9. Percussion arrangement. - This oonslsts of an inertia pellet with needle, creep spring, and 
detonator assembly contained in the central channel of the stem of the fuse body. The needle is 
prevented from moving forward by the inner end of the centrifugal bolt engaging in a recess in the 
aide of the inertia pellet.

(a) Inertia Pellet with needle -  Hade of brass, the pellet is cylindrical with a guide band 
formed at the bottom and another at the top above which the diameter is reduced and bored 
centrally from the top to accept the steel needle. Two semi-ciroular or square slots are 
formed in the sides and guide bands of the pellet to act as flash channels from the 
percussion detonator to the magazine.

(b) Creep soring -  Hade of tinned steel wire, the creep spring is a conical spiral. TJie 
larger end is assembled under the detonator holder, whilst the smaller end fits  over the 
needle point and rests on top of the inertia pellet, Then the centrifugal bolt is 
disengaged, it  prevents the inertia pellet creeping forward on to the detonator.

(e) Percussion detonator assembly - This consists of a detonator holder, plug, and detonator.The detonator holder is of brass formed with a threaded flange at the top to screw in to the centre bore in the stem of the fuse body. A hole is bored in the base so that the point of the needle assembled in the inertia pellet can pierce the base of the detonator. Above this hole the holder is recessed to house the 2,51 gr. EP detonator, (paper side uppermost). A box cloth disc is inserted above the detonator between it and the closing plug which is held in place by ring punching the formed top of the detonator holder.

n
V—is

190
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10. Detent. - Made of braes, the detent consists of a stem with a rounded head which is enclosed in 
a cylindrical shaped pellet, the stem being free to move sideways. The detent rests on the detent 
spring, the stea passing up through a slot out in the outer face of the centrifugal bolt.

11* Detent spring. -  Made of tinned steel wire, the detent spring is cylindrical in shape. It is 
made of approximately 16 coils of 0.02 inoh diameter wire and is required to compress to 0.2,5 inch 
under a load of 2 lb. I5 os + l£ os.

12- Centrifugal bolt. - Made of brass, the bolt is cylindrical in shape with a slot out across one 
end. It is assembled in a radial recess formed in the stem of the body and is looked in position by 
the stem of the detent until suoh time as the detent "seta-baok" on firing, when it  is free to move 
outwards under the influence of centrifugal force.

1J. Cover. -  At the time of issue, a Cover, 2 inoh, Time or Time and Percussion fuse N0.5, is 
assembled to the fuse. It is made of brass and is conical in shape. It is fitted with a rounded 
rubber sealing ring at its lower end, the cover and ring being damped to the fuse body by a securing 
band. The band fits  over a flange on the body and is pressed tightly round and the ends secured by 
copper wire, the ends of the wire being twisted and tuoked under the band. Alternatively, the cover 
may be held in position by a securing band secured by a tongue engaging in a slot, the tongue being 
turned over. A hole in the band coincides with one of the tomay holes in the body of the fuse. When 
issued the cover iB hermetically sealed,

1A. Waahers-tlme rings. - Cloth, all wool, melton finish washers are affixed to the body of the 
platform and the upper surface of ths bottom time ring to ensure a tight joint when assembled and also 
to prevent any flash over. A washer is also assembled between the surface of the top time ring and 
the cap to act as a seal.

15. Waterproofing. - The joint between the time rings, body ana between ring and top cap, escape 
hole discs and the set screw in the cap are sealed with Mk. 8 luting,

SAFETY ARBASCatBITS

16. These are:-

(a) The inertia pellet is retained in position by the centrifugal bolt which is in turn retained 
by the detent.

(b) The resistance of the time spring holds the time detonator holder clear of tile point of the

(o) The creep spring prevents the inertia pellet setting forward on to the detonator housed in 
the percussion detonator holder,

(d) When the fuse is set at safe, the flash holes to the lower time ring and to the magasine are 
masked by the bridges of the upper and lower time rings respectively. This provides a 
double safety device against ignition of the powder in the magasine should the initiating 
mechanism act prematurely.

PREPARATION FOR FIRING-

17. The cover must remain on the fuse until immediately before firing when it  is removed by using 
pliers on the securing wire or tongue of the cover band. The cover should then be eased off the fuse 
with a screwdriver. The fuse ie then set to the required graduation on the body by rotating the 
setting mark on the bottom ring.

ACTION (PIC. -t)

18. Time mechanism

(a) to firing. - The time detonator holder sets back, overcomes the resistance of the spring and 
carries the detonator on to the needle. The resultant flash from the detonator passes 
through the flash channels in the stem of the fuse body to ignite the mealed powder in the 
oblique channel in the top ring which, in turn, ignites the powder pellet and the fuse powder. 
The closing disc in the top ring gas escape hole is blown out and thus a vent is provided 
for the gases generated as the burning of the time train progresses.
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(b) During flight. - The powder in the top ring burns round until after an interval of tinedetermined by the setting, the flame ignites the powder pellet and the fuse powder in thebottom ring. The closing disc in the gas escape hole is blown out, the powder in the bottom ring burns round in the reverse direction and after an interval determined by thesetting, the flame ignites the powder pellets in the channel leading to the magazine and,in turn, the powder in the magazine.
19. Percussion meohanism

(a) On firing. - The detent sets back against its spring thus freeing the centrifugal bolt.
(b) During flight. - The centrifugal bolt moves outward from its recess in the fuse body leaving the inertia pellet retained only by the creep spring.
(e) On Impact or graze. - The inertia pellet overoomes the creep spring and moves forward to carry its needle on to the peroussion detonator, Oie resultant flash passes down through the two slots formed in the sides of the inertia pellet to ignite the gunpowder in the magazine.

HARK 4 PU23 (Obsolescent) W01C - § B7291, B7879, C3979 C9513

20. The differences to be found in this fuze are

(a) Base plug. - Prior to November 1944 base plugs had an additional filling hole drilled off 
centre. Some Mark 4 fuses may s till be fitted with this type of plug.

(b) Bottom ring

( i )  Prior to June 1949 bottom rings were lacquered red to indicate slow burning powder.

( l i )  The tension required to turn the bottom ring was increased from 250 + 20 inoh/oss. 
to 450 + 50 inch/oss from January 1943.

(c) Cap. - Before August 1943 a plastio cap may have been fitted as an alternative to the alloy 
cap. Mo internal groove formed in oap fitted to this mark.

(d) Time detonator needle. - Prior to June 1942 a two piece needle may have been fitted.

(e) Percussion detonator assembly. - The detonator holder is screw-threaded internally at the 
top into which the closing plug securing the detonator is screwed. No hoi cloth diso la 
fitted between the detonator and the closing plug.

MARK 5 FUZE

21. This mark was allotted to a Pakistan design of fuze.

MARK 6 FUZE WOLC - § C9085

This fuze is described in paras. 19 inclusive.
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Introduction

PROXIMITY FUZES

1. Proximity or variable time (V.T.) fuses are automatic time fuses that require no time "setting".
They are designed to function and detonate the shell at the optimum lethal distance from the target, 
provided that, in the case of A.A. targets, the trajectory passes sufficiently close. The present 
day artillery V.T, fuse in service use is essentially a combined self-powered radio transmitting and 
receiving unit. In flight, the fuse transmits radio naves. Unlike radar devices, the naves are 
sent continuously and are non-directional. The radio waves fronts which are reflected hack to the
fuse, from any suitable reflecting surface (e.g., the ground), interact with the transmitted waves, 
Ihen this interaction of transmitted and reflected waves, resulting in ripples or beats, reaches a 
predetermined intensity, an electronic switch is tripped which then permits an electric charge in the 
firing capacitor (condenser) to flow through an electric firing squib, detonating the filling in the 
projectile. The major differences are in the matching of the radio to the shell, in optimising the 
sensitivity to the target, in the arming delay and in the case of fuses approved for use in A.A, 
equipments in the self-destruction features of the fuze. The latest designs are controlled variable 
time fuses (C.V.T.) incorporating mechanical time features, which prevent the V.T. element from 
functioning except during that portion of the trajectory which is close to the predicted target 
position. Amongst other advantages this helps to minimise the effects of rain ana clouds, and, to 
some extent, any enemy radio-counter measures s ll of which might otherwise tend to produoe very early 
bursts. But primarily, in the case of fuses approved for use in A.A. equipments, it  allows variable 
self-destruction at the end of the bracket enabling the fuse to he fired at low Q.E's which might not 
be possible with a fixed self-destruction time element. D.A, (direct action) elements are also 
included in some of the more recent designs of C.V.T. fuzes approved for use in Field Branch 
artillery equipments.

2. Arming and safety devices, - Safety devices are included as for other types of fuses. They 
may be either electrical or mechanical. The fuses are completely bore and muzzle safe. Fuzes of 
the proximity type are normally "armed" by:-

(a) Set-back force or

(b) Centrifugal force or

(e) a combination of both

Set-back force acts on the free or movable parts of the fuze at the instant of firing. Centrifugal 
force is intended to be effective only when deceleration ooeurs on the projectile leaving the bore, 
when the free or moving parts are forced outwards by spin. Fbile passing through the bore the 
moving parts are expected to remain in their original positions by friction as a result of set-back. 
The majority of fuses incorporate one or more shutters which move into the "armed" position by the 
influence of centrifugal force. Such shutters are usually designed to he retained in the "unarmed" 
position either by a detent which sets-back on firing, or by a spring plunger which moves outwards 
under the influence of centrifugal force, when the projectile ia spinning between a specific number 
of revolutions per minute, the number of revolutions varying in different fuzes to meet the require­
ments of the equipment for which they are designed or approved. Springs assembled under either 
compression or tension may be used to assist or restrain the effect of centrifugal force. looking 
devices may also be incorporated to secure the movable components in the "armed" position after 
centrifugal force becomes effective. In certain new fuzes a delayed arming shutter mechanism 
actuated by centrifugal force is incorporated in the design, and provides bore and muzzle safety to 
cover a specified minimum distance from the gun at which arming of the fuze can take place.

3. Setting for "time". -  The fuzea are set for time before loading by rotation of a moving 
portion of the fuze against the fixed fuze body by means of a fuze key, fuze set ter or fuze setting 
machine. Graduations are provided to enable the setting to be set by hand, the fixed part being 
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 fired part. In addition, 
both fixed and moving parte have alota for engagement by the pawls of fuse keys, fuze setters or 
fuze setting machines. The latest fuze setting machines grip the fuze by means of knife rings.
The moving portion must be tight enough to prevent movement in handling, transit, loading and 
firing, and yet sufficiently loose to permit setting by the fuze key, fuze setter or fuze setting 
machine. The maintenance of the correct stiffness or tension is most important.
Note;- I f  once set to a predetermined V
be re-set at "SAFE".___Tjk

fuze.
: ■■ ■ i - ; ' o f



4. Shape and dimensions. -  C.V.T, nos* fuses are conical and shaped to conform to the contour of 
the shell for which. designed or approved and have a right hand screw-thread to avoid the possibility 
of their becoming unscrewed from the shell by rotational acceleration in the bore. Ihe threaded 
portion for screwing into and the depth of intrusion of the lower part of the fuse body into the 
shell may vary between different fuses depending upon the calibre of the shell for which approved. 
The depth of intrusion into the shell of the lower part of the body of C.7.T. fuses is usually much 
greater than that of standard percussion type nose fuses approved for use in H.E. filled  shell.
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Introduction

ELECTRIC FUZES

1. These fuzes ere usually functioned by means of a current passing through electric leads 
connected to a battery. The instant of actuation is therefore controlled, often from a distance. 
The ends of the connecting wires are usually bared and they may or may not be fitted with nipples, 
There wires are of unequal length, this is to minimise the risk of a short circuit when connecting 
up. Bleotrie fuzes either singly or in series are often used as a primary ignitory component in a 
sub-assembled store e.g., as an initiator in a fuze gaine.

c
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ZB3l E-BCmtC. NOS. 14 AND 14A
1. Particulars For exploding charges of gunpowder and also for

instructional purposes; originally used as a means of 
ejection for Grenade No. 80 W.P. when fired from the 
Smoke Discharger, (now replaced by Fuse, Elec,
No. V. 103).

DESCRIPTION - No. 14 Marie 5 Fuse (Fig.1 ) 

GENERAL

2. The fuze consists of a moulded plastic head, the top being dome-shaped below which i t  is 
slightly reduced in diameter and screw-threaded, a metal socket, and two conducting leads. The two 
copper poles are inserted in holes drilled through the head, the lower ends projecting below the 
base. The ends of the poles are flattened and oanneoted together by a wire to form a bridge. Around 
the bridge is placed a small amount of guncotton dust which is retained by a brass cup secured by 
approved cement to a stop formed below the screw-threads at the base of the head. The upper ends of 
the poles are connected to the wire leads by pure tin. The magazine portion of the fuse consists of 
a metal cup-shaped socket, screw-threaded internally at the mouth and with a hole drilled in the 
base, the hole being sealed by two paper discs aeoured to the external surfaoe of the base by shellac. 
The socket is filled  with 14 grains of G.20 gunpowder and then screwed onto the head, the threads 
being first ooated by approved cement. The conducting leads consist of two wires each made up of 
three strands of copper wire ooated with tin and oovered with vulcanised India rubber one being 3.4 
inches and the other 3.8 inches in length. The exposed ends of each wire are bared of their insulation 
for a distanoe of 1.5 inches. The wires are also secured together about a 1/4 inch from where 
they emerge from the head by a whipping of waxed thread. The reoesa in the head where the leads 
emerge is made watertight by rubber solution. The exterior of the head and socket is painted White.

FUZE, ELECTRIC, No 14, MARK 5
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3. The differences in this fuse a:

(b) The magasine is in the fern of a cup made of brass which is a push f i t  o

o internal brass cup

(d) Filling of 23 grains of R.P, or 0.20 gunpowder used. 

MASK 4 FUZE (Obsolescent)

h. This fuse differs f: e Marie 5 as follows

(b) A paper collar is used as an extension of the head in place of an ebonite ring as used in ' 
the nark 3.

(e) Guncotton yam is used round the bridge in lieu of guncotton dust, no internal brass cup

(d) Filling of 23 grains of R.P. or G.20 used.

MS? 5 FUZE TOLC-S B 6639, B 6990

5. As described in para. 2.

N0.1AA

MARK 4 FUZE (Obsolescent) WOLC-f B 6639

6. Similar to the So.14 Hark 4 but has two 12 inch leads instead of the two short leads of 
unequal length.

mark 3 FOSE WOLC-g B 6639

7- Similar to the No.14 Mark 5 but has two 12 inch leads instead of the two short leads of 
unequal length*
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Particulars Identical with Fuze electric, low tension, 
L.U.N.H./ChlorateI Seekay Wax filling.

Fuze, KLeotrio, 12 lnoh, Ho. F.53, Hark 1 
For Simulator 25 pr. H.B. shell turst L1A1

Fuze, Electric, 15 lnoh Ho. F.53, Hark 1 
General use except for rocket motors.

Fuse, Electric, 21 inch Ho. F.53, Hark 1 
For Charge Line Jttne Clearing Ho. 1 Mark 2

Fuze, Electric, 15 inch Ho. F.53, Mark 1/1 
For Igniter, electric, 3.5 inch H.B. Anti-tank 
Rocket, Mark 1/2.

Fuze, Electric, 30 inch Ho. F.53, Mark 1 
General use.

BBSCRIFTIOH, - 15 inch Ho. F.53, Mark 1 (Fig. 1 )

2. The fuse consists of two insulated conducting leads connected to a fuse head which carries a 
fusing bridge of wire surrounded by an igniting mixture consisting of lead non-nitro-rescrelnate and 
chlorate. The fuze-head is sealed in a paper tube by means of seekay wax or other approved sealing 
material with the wire bridge towards the open end of the tube. The conduoting leads which are of 
25 3.W.G. (0.02) are of tinned copper covered by plastic insulating material. The bared end of 
each wire is flattened and soldered to the upper ends of braae fo il contacts affixed to a press-board 
tube positioned in the centre of the fuse-head, the lower ends of the contaots being connected 
together by a wire bridge. The 15 inch long conducting leads are twisted together for a distance of 
3 inches from the point where they emerge from the paper tube and at the extremity of each wire is 
bared of its insulation for a distance of 1.1/2 inches. The paper tube into which the fuze-head is 
sealed is 0,83 inches in length and 0.22 inches in diameter.



SmaiABT 0? MFgEREWCBS

15 IMC3 MARK 1 FUZE

3. Described in para. 2. 

21 DICH MARK 1 m g

WOLC - I  B6567, C6552 

WOLC - § C6552

PART J, SECTION 8
ANNEXURE

t. Differs In having tiro 21 inch cotton covered leads.

15 INCH MARK 1/1 FUZE WOLC - g C6&.8, C6960

5. Differs from the 15 inch Mark 1 in having two 15 inch 22 3.W.S. (0.028) tinned copper polythene 
covered instead of two plastic covered 25 S.W.C. leads. This fuse was introduced as the 21 inch 
Mk. 1/1 but was changed to 15 inch in November, 1955.

30 INCH MIRK 1 FUSE WOLC - g U  Approval K 984

6. Differs fron the 15 inch Nark 1 fuse only in having two 30 inch cotton covered leads.

n  INCH MARK 1 FUSE WOLC - g U  Approval K 6705

7. Differs fro*. the 15 inch Nark 1 only in having 12 inch leads in lieu of 15 inch.
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DESCEUPnem. - Mark 2 Puss (?ig.i

1. Particulars
TUZS, ELECHaiC, SO. ?,65

Used is Gaiiie, Ho. 17, Mark 1.

2* The fuse consista of a body through which pass two conducting leads the ends terminating in 
close proximity with the explosive filling which is contained, in a aleeve assembled over the end of 
the body.

3. Body. - This is of polystyrene plastic in tbe form of e cylinder with a round spigot protruding 
from one end. The ends of each lead are twisted together and encased within the body at tbe 
moulding stege so that the cut ends of tbe wires are flush with the face of the spigot. An 
application of aquadag solution is applied over the cut ends of the wires in the centre of the spigot

A. Sleeve. -  This Is in the form of a brass tube, formed with an internal annular groove and a 
small slot across one end for securing purposes. This end fits  over the spigot formed on the body, 
an application of dlstrene varnish being used as an adhesive. The remaining free space within the 
tube is filled  with 0.9 grains of ED 1303 Composition the exposed surface and outer rim of the 
sleeve being covered with a protective and sealing coating of bitumen varnish. The leads of 2 inch 
free length are hared of insulation for the last 1.1/2 inches. The fuse head is approximately 1/2 
inch in length and a 1/A 111011 in diameter. The fuse is identified by two red spots placed diametri­
cally opposite on the sleeve.

SOiatm Of EOTBRSHCE3

3. Described in paras, 2 to 4 inclusive.

NOTE. There is a Mark 1 fuse used in Havel Service. This Berk differs from the Mark 2 only 
In that i t  la filled  with HD 1307 in lieu of ED 1303.

F U Z E ,
FIG. I

E L E C T R IC , No . F.85, M A R K  2

h-0-44"-*f*—  2-0--------------------- n

lLJ
RED SPOT

" ......."  ~ ---------- 3

SLEEVE BODY CONDUCTING LEADS

v-=3 rr .
p saa— — t—

BITUMEN | \
VARNISH I AQUADAG SOLUTION 

COMPOSITION RD I303 <0-90 GRAINS)
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Egemie. ho. r .92

Particulars

PSSCRIPT!ON - Mark 1 Puze (Pig. 1 )

Mark 1 for Mark 2 Igniter in Generator, 
Smoke, No. 8, Mark 6

GENERAL

2. The fuze consists of a tube made of paper, wrapping, hard blue containing a fuze-head (standard 
Nobel type), with two conducting leads. The fuze-head is sealed in the paper tube by means of 
Seekay wax or other approved sealing material, with the wire bridge positioned towards the open end 
of the tube. A cavity formed in the opened end of the tube contains s small charge of HI 136 
Composition, which is inserted into the cavity by smearing until it  is flush with the top of the 
tube. The end of the tube from which the conducting leads emerge is sulphur sealed. The two 
conducting leads are plastic covered, each approximately 0.87 inch in length, the exposed ends being 
bared for approximately 0.23 inches. A strip of Blue paper, with the number and mark of the fuse 
printed thereon, is secured around the body of the tube.

SUMMARY OF DIFFERENCES

MARK 1 ROZE (Obsolescent) WOLC G 3127, 0576k, C5765, C7556

3. Described in para. 2.

NOTE - There is a Mark 1/1 fuze which is used in the Naval Service, it  differs from the Mark 1 
only in that the leads are approximately 15 inches in length and are untwisted,
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mZB. ELECTRIC, WO. P.101

Particulars Used in Igniter, Electric, No. 61*, 
Hark 1/1 lfor Generator, Snake,
Ho. 21*, Hark 5)

DESCRIPTION. - Mark 1 ?u*# (Pig. t )

SBffljUL

2, The fuze oonsiats principally of a paper tube, a fuze-head, with two conducting leads for 
electrical ignition* The fuze-head which is the standard Nobel type ia inserted and positioned in 
the tube so that the wire bridge which is surrounded by igniting composition is towards the open 
end of the tube. The fuze head is sealed into the tube by leans of sulphur. The ends of the 
leads of conducting wires are hared and soldered to the upper part of the fuze-head. The 
conducting leads consist of two tinned copper plastic cowered wires 15 inches in length. The 
exposed ends are bared for approximately 1.5 inches and where they emerge from the fuze body they 
are twisted together far s distance of 3 inches after which they are le ft untwisted,

3nMMMr OP DXFPHtSNCES

MIRK 1 FUZE 10LC - 1 C3031

3* Is described in para, 2.

FIG.I

FUZE, ELECTRIC, No.F.lQI* MARK

FUZEHEAD (Nobels standard type)

-I5-Q:



PART 2, SECTION 8
a n n e x u r e U I

DESCRIPTION. - Mark 3 Puss (Pig. 1 )

1 • Particulars
FUZE. SLBCTIC. MO. P.103

Used as a Beaus of ejection for Grenade, Ho. 80 
W.P. when fired from the Smoke Discharger.

2. The fuse consists of a brass oup-shaped magazine, brass oover, neoprene plug, and a Fuze, 
Electric Ho, F, 53, Bark 1. The two conducting leads pass through the centre of the neoprene plug 
which is positioned in the tube shaped portion of the cover. The ends of the leads are bared and 
soldered to the upper ends of the copper poles in the fuze head. The leads are secured together 
by twisting the wires and two standard nipples are soldered to the exposed ends. The cover is 
filled  for a depth of approximately .7 inches with RD 1153 A Composition stemmed in, the Puze, 
Electric, Ho. 53, Hsrk 1 being positioned in the centre with the open end towards the magazine.
The oover passes over the outer diameter of the magazine which is filled  with 26 grains of G.20 
gunpowder, and is secured with P.D 1198 B Vitro-eellulose varnish applied to the internal walls of 
the oover and outer walls of the magazine.

SUMMARY OF DDTERKKCES

MARK 1 FUZE (Obsolescent) WOLC - g C3880

3. The leads are seoured together adjacent to the top of the oover with a whipping of black waxed 
thread. The composition in the magazine cover is retained by means of three equi-spaced 
indentations around the periphery of the cover,

MARK 2 FUZE WOLC -  g C9720

V. Differs principally from the Mark 3 in the cover which is made in two pieces, a cover a 
sleeve. The sleeve is secured to the cover is eannelured on to the plug. The composition is 
retained in the cover by three equi-spaced Indentations around the periphery.

MARK 3 FUZE (Obsolescent) WOLC - g C9720

5, Described in para. 2.



PART 1, SECTION 8
ANNEXURE

ynzE. gr.Ktymic. WO. P.111

1. Particulars Por Rocket, motor, 5 inch No, 3, Mark 3

BM3CRIPTI0K. - Mark 1 fuse (Pig. 1 )

SENERAL

2. The fuse consists principally of two Puzos, Electric, P. 53, Mark 1 connected in series and 
then Joined to a conducting cable. One conducting lead of each fuse is cut about 2,1/2 inches from 
where it emerges from the fuse, part of the insulating material is removed, and the two short wires 
joined together by soldering, the junction being afterwards insulated. The two remaining cotton 
covered leads eaoh 16 inch in length remaining unout are ooated with shellac varnish up to point 
where they are soldered to the rubber covered conducting cable. Before being soldered, an inaulating 
sleeve 14.5 inches in length is slipped over eaoh lead. A larger insulating sleeve 3 inohes in 
length is affixed over the junction where the ends of the leads are soldered to the cable. These 
larger sleeves are retained in position by a piece of adhesive tape wrapped around the junction of 
the sleeve and oable. The end of the cable has the outer inaulating cover removed for a distance
of 3/4 of an inch, and the inner wires are then bared of their inaulating covering for 1A  of an 
inch and the feared ends tinned.

3PMMARY OP MFPB8EHCS3

MARK 1 PTJZE

As described in para. 2.
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Introduction

MINE FUZES

1. These fuses are sometimes referred to as "Contact fuses". This tens being associated with 
fuses actuated by direct application of pressure or a series of pressures applied by and above a 
speeificed minimum load.

2. Safety and handling and transit. -  Safety is usually achieved by the use of a safety clip which, 
when assembled, retains the movable parts in the unarmed position, the safety d ip  being removed from 
the fuse only on assembly of the fuse in the mine at the time of laying it.
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70ZB. ICCKB. ANTI-FERSONKBL. NQ. 2

1. Particulars

(a) Type Contact i.e. pressure operated

(b) Mine with which used Mine, anti-personnel Ho. 6 Mark 1.

SBSCRIPTICIH - Mark 2/1 Fuse (Pig. 1)

2. The Ho. 2 anti-personnel mine fuze is a component of the No. 6 Mark 1 anti-personnel pressure- 
operated mine which is designed primarily to inflict injury on personnel and to damage vehicle tyres. 
The complete mine assembly, with the exception of the detonator, the tip of the striker and the 
detector ring is made of non-netallio materials, snd when partly buried in the ground, the exposed 
portions are of an inconspicuous eolour. The fuze is designed to resist actuation by the blast of 
an anti-tank mine detonated not less than six feet away. The fuze consists principally of a body, 
cap, striker, striker supporting ring, safety pin, sealing ring, retaining oup, 2,5 grain 'A* cased 
detonator and a Detonator, No. 2, anti-personnel mine fuze, Mark 1/1.

3. Body. - The body is made of clear unpigmented polystyrene. Szternally it  is cylindrical in
shape with ribs formed around the oiroumference. A large boss is formed in the centre of the base
and a recess is formed in this boss to house the assembled detonator. The external portion of the 
boss is threaded to screw into the adapter of the mine, and around the boss, the body is hollowed
out. A recess is also formed in the top surface of the body, and in the oentre of this recess a
cone-shaped hole is farmed, the base of the hole connecting with the detonator recess.

A. Can. - Made of polystyrene, ooloured camouflage brown, the cap is roughly dome-shaped, the 
surface above where it  fits  into the body being le ft hatched. A hole Is formed in the centre to 
take the striker. Before the cap ie assembled In the top of the body the rim ie  coated with RD 1279 
cement, and the two components retained under compression until the cement has set hard.

FUZE, M INE, A. PE RS. No.2, MARK 2/i

SAFETY PIN

RUBBER SEALING RING 

STRIKER SUPPORTING RING 

STRIKER

DETONATOR 
<2*5 GR,“A“ CASED)

PRESSED A.S.A. COMPOSITION 
(ABOUT 0 35 GRAMME)

PRES5ED C.E. (ABOUT O SS GRAMME)



5. Striker . - fade of polystyrene coloured camouflage brown, the striker consists of a stem with tl 
low«r portion formed into a trunoatea oone, tfie tip of whioh is fitted with a brass striker pin. A 
V 32 inch di&wjcer hole la drilled through the stem at right angles to the axis to accommodate the 
safety pin* To obviate the possibility of the safety pin hole being fouled by the ingress of 
adhesive composition, a hole is drilled concentrically through the stem and ia closed at the upper 
end with a parallel polystyrene plug which is seoured in position with Composition HP 1279.

PART 2, SECTION 9 V I
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Striker supports ring. - A split supporting ring of ebonite, moulded In the form of a horse­
shoe, tapered internally to suit the oone of the striker,ia positioned Just below the highest diameter 
of the oone and reate on the fuse body. The striker is ao designed that when assembled in the fuse
the truncated oone is clear of the supporting ring.

7. Safety pin, 
bronze wire bent 
of the striker, t 
of the striker.'

- The safety pin consists of a length of Ho. 14 S.W.G. (0.08 inch) phosphor -  
to farm two separate arms, one straight for insertion through the hole in the stem 
bo other with a flead-circular band in it to d ip  around the external oiroumferenoe 
A finger loop is also formed to facilitate extraction.

e. gosling rinfl. - A small rubber sealing ring fitted round the atriker atom, just above the 
trunoated cone, is under radial compression between the etem of the striker and fuse oap provides a 
watertight seal*

9. Retaining cup. - This is of white polystyrene, in the form of a oup with a hole formed in the 
base. It fits  over the head of the No. 106 detonator and also acoommodatea the 2,5 grain "A" 
detonator, whioh is assembled in the top of the open end of the former. The oup with detonators 
assembled is coated with RD 1221 A cement, covered with a tin fo il diao, and then pushed hone in tb 
hole in the centre of the body and the oement allowed to set hard.

10* ^et°n̂ t0I~ 2,5 Krain **■ ' eased. - This is a tinned braes oased oup formed with an external 
flange and f illed  with 2.5 grains of *A" mixture. It le distinguished by being marked with a greei 
spot. It ia assembled in the open end of the Ho. 106 detonator, the flange resting on the rim or 
mouth of the Ho, 106 detonator.

-------- ---------------- ---------- — e fuse Mark 1/1. - This consists of the retaining oup (sea
para. 9 above) and a Ho, 106 Hark 1 detonator.Before the Ho. 106 detonator with the 2.5 grain "A* 
cased detonator assembled in the top, is pushed down through the hole in the oup approximately two 
turns of waterproof fabric adhesive tape 0.17 inch in width is wrapped around the No. 106 detonator 
above the flange and coated with RD 1219 composition. The flange of the detonator ia also coated 
with RD 1219 composition and then detonator is then pushed into the retaining cap until the flange 
resta on the base of the oup. A fi l le t  of RD 121 $ composition is then applied to the joint where 
the detonator emerges from the base of the oup.

W  Detonator Ho. 106 Mark 1. - This is In the form of a tube with an inverted domed base and 
has a flange formed just below the open end. It is filled , commencing from the base, 
with about 0.55 gramme of C.E. pressed in, above whioh-is about 0,55 gramme of A.S.A. 
composition also pressed in, leaving the top portion of the tube empty.

LAYING- OF 1HHB

12. To facilitate actuation of the fuze when aesembled to the mine a Striker Crown is provided. 
The striker crown is of brown polystyrene and consists of a crown-shaped fitment having three equi- 

e projecting end of the fuze striker to inore 
e are two current marks of Crowns, Striker,
Bark 2, The differences are as follows.

apaoed diverging prongs, 
the effective area of the head f 
Ho. 6, anti-personnel mlne viz 1

positioned over t 
ter laying, 
s Hark l/l ai

e depth of the recess t

(b) Hark 2. -  Thla is generally similar to the Hark 1/1 and differs from the original Hark 1 
pattern by having the depth of the body reoess reduced from 0.4 to 0.J inch and a reoess 
0,156 inch by 0.1 inch deep formed in the oentre of the base of the larger reoesa. A 
1/4 inch figure 12' is moulded on top of the body.

15. To facilitate actuation of the fuze when assembled to the mine and to ensure correct function­
ing on snow covered ground a Plate, Bearing, No. 6 anti-personnel jalne may also be provided for use 
in oonjunction with the striker crown referred to in para. 12. The Hark 1 plate consists of a 
synthetic resin-bonded paper-hoard diao 6 inches in diameter and 0.125 inch thick coated on one side

2.16
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only with white paint. The opposite side is le ft untreated. A out away portion at the centre, 
consisting of a 1.48 inch diameter hole with four equi-spaoed radial slots approximately 0.85 inch 
long and 0.35 inch wide, permits insertion of the fused Bine.

$ am  ARBAHGKMENT3 

14. These are:-

(a) The fuse striker is held in the safe position and is prevented from exerting pressure on 
the supporting ring during storage and transit by the safety pin, one arm of which passes 
through the hole in the striker stem, the other arm clipping around the stem to prevent 
accidental withdrawal.

(b) To afford additional safety in storage and transit, mine bodies and fuses are packed 
unassembled, though in the same package, so that accidental firing of the fuse will not 
be communicated to the mine body.

(o) Cap, Safety Ho. 6 anti-personnel mine Mark 1 of transparent polystyrene is provided for 
use in mine lifting operations. Safety caps are paoked and issued separately together 
with spare safety pins.

15. On withdrawal of the fuse safety pin the striker is held away from the initiating detonator 
by the ebonite supporting ring only. Ary pressure on the head of the striker, in excess of the 
safe load, fraotures the supporting ring and fcross the striker down onto the detonator.

MASK 2/1 PPZB

16. As described in paras. 2 to 15

HOLC - | C3720
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FUZE MIME ANTI-PERSONNKI. NO. 7 TMTTATION

1. Particulars

(a) Type Bituminous plastic

(h) Kins with which used. Mine, anti-personnel No.6 Imitation.

DESCRIPTION Mark 2 Pure

2. Made of bituminous plastic and filled  with asbestos the imitation fuse is shaped to represent 
the operational fuse, A hole is formed in the top portion representing the striker to take a 
safety pin.

SOMMARY 0? DIFFERENCES

MARK 2 FUZE TOLC - 1 C 3720

FUZE MINE ANTI-PERSONNEL MO. 2 INERT

1, Particulars

(a) Type Contact i.e. pressure operated (inert),

(h) Mine with which used. Mine anti-personnel No. 6 inert.

DESCRIPTION Mark 2/1 Fuse

2. This fuze is in effect an inert Fuze mine anti-personnel Ho, 2 Mark 2/1, an empty detonator 
shell being fitted in lieu of the filled  detonator of the operational fuze.

3, I t  is distinguished from the operational fuze by having a black body and oap. It  also has 
the word "IHERT" in quarter inoh white letters on the oap.

SUMMARY OF DIFFERENCES

MARK 2/1 FUZE WOLC - I  C 9720

A. As described in paras. 2 and 3.
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V_- 1, Particulars

(a) Type Contact i.e. pressure operated

(b) Kins "lth which used Mine, Anti-tank, Mk. 7 series

PE8CRIPTI0S - Hark 2 fuse (Pig 1 )

SMSUI.

2. The No* 4 anti-tank nine fuze is a pressure operated type and consists principally of a body, 
Bain spring, cap, screw, plunger, striker assembly, positioning ring, striker housing, detonator 
housing, a 5.7 grain "AZ" detonator and a safety clip,

3. Body.- lade of aluniniua alloy-anodised, the body is cylindrical in shape and is reduced in 
diameter at the top to form a guide below which is a flange to support the spring* A hole is formed 
centrally to accommodate the plunger, positioning ring and striker diaphragm below which the body is 
screw-threaded to accept the striker housing. The words "DINE UNARMED" are stamped around the 
bottom face of the body and filled  in with red.

4. Cap. - The cap is made of steel electro zinc plated. Externally, i t  is dome shaped with a 
flat top and is formed with a flange at the base. The words "KINS ARMED1* are stamped on the top 
and filled  in with red. Internally, i t  is hollowed out to accommodate the spring, has a boss 
formed in the centre to f i t  into the reaesa made in the top of the plunger and a central clearance 
hole drilled through the top to allow the screw to pass through and engage in the top of the 
plunger. Then the oap is assembled and the screw is screwed home in the top of the plunger, a pin 
of hard brass ie driven obliquely through the oap, plunger and screw.thereby looking these three 
components together, after which the end of the pin is stabbed to retain i t  in position.

5. Plunger. - The plunger is made of steel electro zinc plated. Externally, i t  is cylindrical
i _ in shape and is formed with a flange near the base below which i t  is reduced in diameter to form a

small boss, A small recess is formed in the top face to f i t  oyer the boss formed inside the oap 
and a hole is drilled in the centre and threaded to aooept the shank of the hexagon-head screw which 
secures the cap in position. A rubber sealing ring scats in a groove around the plunger and seals 
the mating surfaces between the body and the plunger.

6. Spring. -  This is a cylindrical coiled spring of rectangular section spring steel. It  is 
composed of two working coils, the ends being close coiled and ground flat. I t  is rustproofed by 
a phosphate process and coated with lanolin. It  is assembled under the cap, seats around the top 
portion with the bottom call resting on the flange of the body,

7. Striker assembly. -  This comprises a diaphragm, point (i.e ., needle) and a collar.

(a) Diaphragm - The diaphragms are made of beryllium copper. They are dome shaped discs 
with a hole drilled in the centre.

(b) Point -  The point is mad# of steel, formed with a sharp needle point above which is formed 
a flange and a shank.

'y ' (o) Collar - The collar is made of steel. I t  is cylindrical in shape with an internal
chamfer formed at both top and bottom.

8. Two diaphragms are placed one on top of the other, the shank of the point passes through the 
contra of the diaphragms from underneath, after which the collar is placed over the shank, which is 
then opened up with a oentre punch to secure i t  in the collar. The whole assembly is then chamfered.

9. Striker housing. - The housing is made of brass electro tin plated. Externally, it  is 
cylindrical in shape, formed plain at the top below which i t  is acrew-threaded. A hole is drilled 
and sorew-threaded in the oentre of the base to aooept the detonator housing. Two key holes, 
diametrically opposed, are also drilled in the base to facilitate assembly. Prom the top it  is 
bored but on several diameters and in the oentre a small bole is drilled through to connect with 
the racesb formed in the base. Sight slots equi-distsnt spaced are cut in the rim of the upper 
faoe.
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10. Detonator housing. - The detonator housing Is also aside of brass electro tin plated. Externally,
i t  is cylindrical in shape and threaded to screw into the base of the striker housing. Two key holes, 
diametrically opposed, are also drilled in the base to facilitate assembly. Internally, i t  is bored
out on two diameters leering a thin diaphragm of metal at the base. The smaller cavity at the base la 
filled  with loose C.E. stemmed in, the detonator being assembled in the larger oarity above. A 
circular recess is formed in the upper face to accept a rubber sealing ring.

11. Detonator. -  This is a 5.7 grain "A2" lugless (tinned copper alloy cup) detonator and Is 
assembled in the detonator housing base downwards. After assembly a lead/tin fo il septum is plaoed 
over the top of the housing.
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12. Safety ollp. - The safety ollp, which is made of spring steel, is positioned hetween the body and
the oap.___To am the fuze the safety ollp is removed and the fuse is assembled in the nine with the
words "HIKE ARMED" uppermost. Three patterns of olip may he met with:-

(a) The earlier pattern, which is obsolescent, consists of a steel strip, rustproofed, in the 
form of a circlip. Midway around its circumference the olip ia flattened and a length 
of whipcord is secured thereto. The olip is assembled between the oap and the body of

(b) The second pattern is similar to the former except that the spring steel strip, is crimped 
in two plaoea on either side of the flattened position. This is to enable the olip to be 
held more firmly in position.

(o) The third pattern consists of tbs second ollp to which ia secured by a length of whipcord 
an unarmed fuse ollp which consists of a length of flat spring steel, the ends of which 
are bent up to f i t  over the base of the fuse body. With effect from approximately 
July, 1956, the Unarmed fuse Clip was dispensed with and i t  w ill no longer be issued 
assembled over the base of the fuse. The reason being, that as the fuse will HOT, in 
future, be carried in the mine, this portion of the blip ia no longer required.

SAEETY ARRAHSBgHTS

(a) Safety olip positioned between body and oap.

(b) Main Spring assembled under the oap and on tile flange of the body, whloh prevents the 
plunger being forced down on to the Striker in the centre of the diaphragm until it  is 
compressed by a specified pressure applied to the cap.

PREPARATION FOR USE

14. To arm the fuse. - the safety blip is removed and the fuse is assembled in the socket in the 
centre of the mine with the words "MUD! ARMED" uppermost. The cover of the mine is then replaced,

ACTION (PIC. 1)

15. On the safe load on the mine cover being exceeded the plunger is forced down and, overcoming
the main spring, i t  bears down on to the top of the needle in the centre of the diaphragm. The
pressure forces the striker diaphragm to reverse sharply driving the sharp point of the needle
into the detonator. The flash from the detonator then passes through and is augmented by the
C.E. in the fire  channel to detonate the filling in the mine.

SUMMARY OP DOTBR3NCES

MARK 2 PUZB 10LC - 8 C85J6

16. Aa described in paras 2 to 15 inclusive.

The mark 2/\ fuse differs.in the following ways;-

(a) Striker assembly. - The diaphragms are sine plated to Improve resistance to corrosion.

(b) Seotum. detonator assembly. -  This is replaced by an aluminium oap.
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?TEB MOB ANTI-TANK MO. 4 IMITATION

1, Particulars

(a) Typo Hardwood

(b) Mine with which used Bine Jtati-tanJt Ho. ^ Imitation

DESCRIPTION Hark 1 Puse

2. This ia a "block of hardwood shaped to the outline of the operational fuse. It is painted 
serrioe brown and has the words “HIKE ARMED" on the cap and "MIME UNARMED" on the base in quarter 
inoh red letters.

SUMMARY OP DIETE&ENCE3
MARK 1 FUZE WOLC - I C9720
3. As described in para. 3.

FUZE EXE ANTI-TANK NO. A INERT

1. Particulars

(a) Type Contact, i.e . pressure operated (inert)

(b) Bine with which used Mine, Anti-tank, Inert No. 7

DESCRIPTION Mark 1 fuze (Fig. 1 )
GENERAL

2. Thie fuse is an operational fuze without striker assembly or detonator. It is distinguished 
from the operational fuse by being painted black, "INERT", in quarter inoh high white letters, being 
stencilled on both cap and base.

MARK 1 FUZE WOLC - § C9720

3. As described in para. 2,
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Introduction

MISCELLANEOUS FUZES

This section deals with those fuses which do not fa ll into any of the types in Sections 1 to 9.
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c WZ8. ROCKET. BOXER. No.20

1. Particular*

(a) Type Pyrotechnic, ignition hy flame.
(b) Purpose for which used For use by the Hoard of Trade for use in Socket,

Life-saving, Boxer.

DESCRIPTION. -  llark 7 (Fig.1 )

2. The No.20 fuse, rocket, boxer is filled with fuse composition. It  is ignited by flame from a 
portfire and is used to ignite the propelling charge of Boxer life-saving rocket which is a Board of 
Trade supply. The body of the fuse is of beeohwood, the head of which is cylindrical below which it  
is of an inoreased diameter and is then tapered towards the base in two steps. It  is approximately 
3.15 inches in length. The head is covered with vulcanised, thin, all wool cloth which is primed on 
the inner surface, the skirt of the material being choked arid secured to the bottom of the head by 
several turns of 3 oord thread. The larger tapered portion of the body is covered with soft leather 
about 0.05 inch thick, secured by shellac. A groove is machined around the circumference of the head 
and two strands of Quickmatch, one cut 4 inches and one 3 inches in length are affixed in the groove, 
A cylindrical hole is formed down the centre of the body and partially lined with a oylinder of hard 
grey paper, which is filled  with fuse composition inserted in pellet form and then compressed to 
give a burning time of 5 seconds. A small recess is formed in the composition at the top'of the 
cylinder at the head of the fuse and filled  with a pellet of mealed gunpowder, a small hole 0,1 inch 
in diameter being made in the pellet after i t  is pressed home. A perforated gunpowder pellet is 
inserted in the body from the base and is retained in position by a white paper disc secured to the 
base by shellac.
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PART 2, SECTION lo H V
ANNEXURE | ) |

3. After the "Rocket, Life~8aving, Boxer" is assembled on the tripod stand, remove the closing 
plug from the base of the rocket by means of the key provided and break the paper disc covering the 
cavity in the composition.

4. Insert the fuse in this oonioal cavity, and then light the top of the fuse by the flame of a 
portfire and stand clear,

SUMMARY OP DIFFatBNCES

MARK 5 FUZE (Obsolescent) TOLC-S 16839, 24754, A30

5. This differs from the Mark 7 in having an outer covering of kemptulicon instead of leather,

MARK 6 FUZE (Obsolescent) TOIC-§ 24754, AJO, AJ800

6, In this fuse the fuse composition is pressed to give a burning time of 10 seconds and is in a 
brown paper cylinder. The gunpowder pellet in the base ie also slightly shorter than that fitted to 
the Mark 7 fuse.

MARK 7 TO2B (Obsolescent)

7. As described in paras. 2 to 4 inclusive.

W0LC-§
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Introduction

TIME MECHANISMS. GAINES ft DELAYED ARMING SHUTTERS

1. Time mechanisms, gaines and delayed arming shutter of one model number or -type may well be used 
in a number of different fuses.

2. The object of this section is to provide a detailed description of these components which can be 
read in conjunction with the description of the individual fuses.

25I



MECHANISM, SO SECONDS Wo3. 1 ACT 1A

1. Pfcrtleulara

(a) Tfcpe Thiel

DESCRIPTION - No. 1 Meohanism (?Ig. 1 )

Inside the fuse is a platform or hand race, across which a shaped slot is cut. Rotation 
of the appropriate portion of the fuse positions the slot and thereby sets the fuse.

The clockwork mechanism which rotates a spring-loaded hand beneath the hand race is driven 
by a mainspring and controlled by an escapement through a train of gear wheels,

The mechanism is started by the firing of the gun, the hand being released for rotation by 
the set-back of a trigger, A muzzle safety bridge prevents the hand from rising until 
0,72 seconds after firing. The minimum arming distance is approximately WO yds, hut is 
dependant on the ordnance being used, and the maximum time of running is 43 seconds. 
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 i t  is coincident with the slot in the race into which it 
rises.

The hand is secured to a hollow hand centre, the rim of which engages a tip on the end of 
the lever fixed to the top of the striker. A cam on the striker rests on a pillar and the 
rising of the hand releases the lever which allows tha striker spring to rotate the oam off 
the pillar and force the striker down on to the detonator. The striker is prevented from 
reaching the detonator before the shell leaves the muzzle by a centrifugal safety catch.

MECHANISM

3. This comprises the mainspring, gear train and escapement, the hand and trigger assembly and the 
firing mechanism. It  is assembled as a complete unit on a frame consisting of bottom, train, barrel 
and top plates and is fixed on to a platform in the fuse body.

4. Drive. - The drive is by the mainspring coiled inside a barrel mounted on a centre arbor.
One end of the spring is fixed to the barrel and the other to the arbor. Hie arbor is held by the 
hand until the gun is fired and the spring is wound up by rotation of the barrel and retained in 
that state by a click.

5. Mainspring. - The flat steel mainspring, 14.875 inches long ana .140 inches wide, is coiled 
inside the barrel, the inner end having a slot for engagement on a hook formed on the oentre arbor, 
and the outer end itself forming a hook to engage a catch on the barrel. The spring is wound before 
the mechanism is assembled in the fuse by a key inserted through a hole in the top plats.

MpgRAI,

2. (*)

<t)

<c)

6. Barrel. - The brass barrel is mounted around the centre arbor and has teeth formed on the 
periphery for engagement with the winding key and the click. The portion of the inner circumference 
is undercut to form a catch for the outer end of the mainspring. A slot is out in the bottom to 
give access to the mainspring and the top is covered by a circular disc plate.

7. Click and click spring. - The steel click 
It has a single tooth to engage the teeth 

mainspring from unwinding.
Hie flat steel click spring is secured to 

spring keeps the click forced inwards.

pivots on a pin in the bairel plate,
on the periphery of the barrel to prevent the

the periphery of the barrel plate by a screw. The

8. Gear train. - This consists of a sequence of gear wheels to give the required step-up ratio 
from the drive to the escapement.

Rotation of the centre arbor by tha mainspring turns the hand at the top and the centre wheel 
at the bottom. The centre wheel causes the third, fourth and 'scape pinions and wheels to rotate, 
the steel pinions being mounted above the brass wheels on the same arbors.



% e arbor. - Hie cylindrical s el arbor is n diaaet t the both
pivot which rotates in a bearing hole in the train plate. The arbor passes through a hole in the 
barrel plate and the top rotates in a bearing hole in the top plate.

It  is formed with a flange at its lower end to which the centre wheel is secured by three screws. 
Above this is another flange, part of which is undercut to form a hook for engaging the 3lot on the 
inner end of the mainspring.

Above this again, the centre arbor is reduced in diameter to suit the central pivot hole in the 
top plate and again at the top it  is reduced and slotted to suit the hand centre.

third pinion.

11. ird. Arbor, pinion and wheel. -  The arbor pivots rotate in bearing holes in the bottom a 
train plates.

The steel pinion enters a recess in the train plate and is driven by the centre wheel. 
The brass wheel drives the fourth pinion.

12. 4th Arbor, pinion. ;

BSCAPKMfflT

e arbor pivots ro ate in bearings in the bottom and train 

e brass wheel drives the 'soaps pinion.

15. This comprises the escape wheel, pallet and hairspring and is the controlling device by means 
of which the power of the drive is allowed to "escape" only at a steady rate.

Vibration of the hairspring and pallet disengages one of the pads from the 'scape wheel. In 
doing so, the pad receives an impulse from the ' scape tooth as ip jumps forward before being 
eventually looted by the entry of the other pallet pad into an adjacent tooth. This action is 
repeated by the disengagement of the second pad. The resulting series of impulses is transmitted to
the pallet arm and results in an osoillatien which is maintained at a rate determined by the weight 
and length of the pallet arm and the effective length and bending properties of the hairspring.

Sscac arbor, p̂ njon pnd w - The arbor pivots rotate in bearings in the bottom and t

y the pallet pads.

he pallet ant, with a hole in 
a circular brass weight and 
ends turned upwards. The ends

h for

15. Pallet. - The pallet consists of a straight steed bar, termed 
the centre for riveting to a steel arbor. On each end of the aim 
at the centre, and at right angles to it, are two short arms with t 
of the short arms are termed pallet pads and alternatively engage s

The arbor has a radial hole to take the hairspring. The pivots of the arbor rotate in hearing 
holes in the centre of the bottom plate and in a cover plate below the bottom plate.

16. Hairspring. - The centre of the straight phosphor-bronze hairspring is fitted between two 
D-shaped copper strips scoured in the radial hole in the pallet arbor. The ends of the spring are 
held loosely in saw-cuts in the bottom plate and the regulator.

17. Regulator. - liie regulator is a metal block which slides in an undercut groove in the bottom 
plate where i t  is held by a regulator screw. The regulator screw has a flange which engages a slot 
in the regulator. Movement of the screw in the tapped hole in the bottom plate slides the regulator 
in or out and thus alters the effective length of the hairspring,

HMD AMD TRIGCH1 ASSEMBLY

18. Biia consists of the hand, hand centre and handspring, trigger, trigger locking bolt and a 
muzzle safety bridge.

The hand is secured to the hand centre and the latter fits  loosely in slots formed in the top 
of the centre arbor. The hand centre compresses the spiral handspring inside the arbor and also 
retains the end of the striker level. The hand and hand centre are thus tending to he rotated by 
the centre arbor and pudied up by the handspring.

The trigger prevents the hand rotating until the gun is fired, when i t  sets back to release 
the hand. 'The trigger looking bolt looks the trigger in the set-back position. The hand is now 
free to rotate but is s till prevented from rising by the muzzle safety bridge until the shell is well 
clear of the muzzle. After clearing the bridge, the hand then bears on the under surface of the 
hand race. At the end of the time as set and as determined by the positioning of the hand race slot, 
the hand and hand eaitre are forced up through the slot and release the lever to operate the striker.





19. Hand. - The aluminium hand, fits around the hand centre to which i t  is secured by screws. It 
has two arms the longer one being chamfered at the end and with a slot cut in one side to take the 
end of the trigger locking strip.

20. Hand centre. - The brass hand centre comprises an inner and outer cylinder connected by a
bridge piece. The cylinders f i t  loosely over the hollow end of the centre arbor, on* inside and one
outside, with the bridge piece resting in slots in the top of the arbor. A flange on the inside of
the inner cylinder forms a bearing for the top of the handspring. The outer cylinder retains the 
turned-up end of the striker lever until it  is released by the rising of the hand and hand centre.

21. Handspring, - The spiral steel handspring is housed in the centre arbor and inner cylinder of
the hand centre. I t  is held in compression between the bottom of the centre arbor recess and the 
flange of the inner cylinder of the hand centre until the latter is free to rise.

22. Trigger. - The brass trigger 1.477 inches long, works in a slot in the top plate and pivots
about one end on a trigger fulcrum pin also in the top plate. The other end has a projection on top 
to prevent the hand rotating until the trigger sets back on firing. This projection has a bevelled 
flange to ride over the hand on set-back. The inner side of the trigger is slightly chamfered to 
avoid fouling the barrel. A trigger looking strip is screwed to the top of the trigger.

23. Trigger locking holt. - A brass bolt is fitted over a steel spiral spring and inserted in a 
recess in the side of the trigger. When the trigger sets back, the bolt is forced partly out of 
the recess into a notch in the barrel plate to lock the trigger in the set-back position.

24. Mussle safety bridge. - The brass safety bridge fits across the trigger slot in the top plate ,
and forms a back stop to the trigger. The top is extended forward over the trig# r to oarer the
hand and prevent it rising until it has rotated an amount equivalent to 0.72 seconds time of 
running. This ensures that a fuse set too 3hort will not burst the shell until it has travelled a 
safe distance from the gun,

grants MBCHAifisk

25. This consists of a striker lever and lever arbor; striker and striker spring; pillar and 
centrifugal safety catch.

Eie turned-up end of the lever fits  inside the outer cylinder of the hand centre and the 
other end is riveted to the top of the lever arbor. The top of the striker slides in a vertical 
slot in the lower half of the lever arbor and are keyed in such a way that lever and striker 
rotate together. A cam on the striker rests on the pillar set in the bottom plate.

The rising of the hand centre frees the lever which then flies outwards, the striker cam is 
rotated off the pillar and the striker driven down by the striker spring on to the detonator.

The centrifugal safety catch will arrest the striker cam and prevent the striker reaching the 
detonator should the cam be accidentally rotated off the pillar before the gun is fired.

26. Striker lever. - The steel lever has one end square in section to suit the upper end of the 
lever arbor to which it  is riveted. The other end is bent upwards to protrude through the curved 
slot in the top plate and f i t  inside the outer cylinder of the hand oentre.

27. Lever arbor. - The top of the cylindrical steel arbor i3 squared to suit the lever and is 
fitted with a brass pivot. The lower part of the arbor has a vertical slot to take the upper end 
of the striker. The arbor rotates in a bearing hole in the top plate and a recess formed in the 
upper side of the barrel plate.

28. Striker. - The upper end of the cylindrical steel striker has two flats to suit the slot in 
the lever arbor, and the lower end is pointed to pierce the detonator. A flange towards the lower 
end is shaped to form a cam, the bottom of which is bevelled to facilitate rotation off the pillar 
when the lever is freed. The cam would also be engaged by the centrifugal safety catch and the 
striker thus prevented from reaching the detonator should the cam be rotated off the pillar 
through any cause, such as a broken lever, before firing.

After firing, the downward movement of the striker is limited by a recess in the top of the 
bottom plate.

29. Striker soring. - This spiral steel spring fits  round the striker between the top of the cam 
and the under-side of the barrel plate. The release of the lever allows the spring to rotate the 
cam off the pillar and force the striker down on to the detonator.

30. Pillar. - The steel pillar is fitted on top of the bottom plate and is secured by punching.
The upper end is rounded to engsge the bevel of the striker cam.

PART 1. SECTION 11 W9
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51. Centrifugal safety catch. - This consists of a brass block with a flange on the inner side. An 
off-set hole takes a pivot pin on which the catch rotates. the pivot pin is screwed into the under­
side of the bottom plate and the upper end enters a hole in the train plate. A spiral steel spring 
is assembled on the pivot pin, one end fitting in an undercut to a step on the top of the catch and 
the other bearing against a stop pin fitted on top of the bottom plate.

Before firing, the spring keeps the aafety catch in the safe position with the flange under 
the striker can. After firing, centrifugal force overcomes the spring and swings the catch clear. 
Should the movement be accidentally set in motion, or the lever break before firing, the striker earn 
would be rotated off the pillar down on to the flange of the safety catch and thus prevent the striker 
reaching the detonator. In this case, the downward pressure of the striker spring is sufficient to 
prevent the catoh swinging out in flight.

PART 2, SECTION 11 V I
ANNEXUREBil

FRAME

32, Elis is mode up of four brass plates, assembled one above the other and known as the bottom, 
train, barrel and top plates respectively.

The plates are positioned by dowel pins and secured by screws. There are two dowel pins 
between the fuse body and the bottom plate. One of the dowel pin holes in the bottom plate also 
takes one end of a long dowel pin that goes through all four plates, A short dowel pin goes through 
bottom, train and barrel plates.

three equidistant screws inserted from the underside of the fuse body platform secure the 
bottom plate* The seme screwed holes in the bottom plate are used to take the ends of three holding 
screws inserted from the top plate, to hold all four plates together.

Three studs screwed in from the outside of the fuse body f i t  into equidistant holes on the 
periphery of the bottom plate.

Holes are also provided in bottom and train plates for a movement screw to hold these plates 
together and retain the movement during assembly,

33. Bottom plate. - Three small holes form hearings for the lower pivots of the third, fourth and
'scape wheels. A hole in the centre forms a bearing for the upper pivot of the pallet arbor.
The lower pivot of this arbor operates in a bearing hole in a 3mall cover plate positioned on the
under-side of the bottom plate by two dowels and secured by two sorews.

A screwed hole takes the head of the centrifugal safety catoh pivot pin and, nearby, two plain 
holes for the stop pin and pillar and a larger one for the striker to pass through,

A recess in the upper-side of the plate accommodates the striker cam when in the fired 
position and thus limits the movement of the striker.

3V. Train plate. - Three small holes font hearings for the upper pivots of the third, fourth and
'scape wheela, and a large recess below the hearings for the third wheel enables the third pinion
to engage the centre wheel situated in a recess in the top of the plate.

A central hole forms a hearing for the centre arbor pivot.
A small hole is for the centrifugal safety catch pivot pin and, nearby, a larger one for the 

striker to pass through.

35- Barrel nlate. - The centre of the plate, on the upper-side, is recessed to house the barrel 
and a central hole permits the centre arbor to pass through. There is a hole in which the lower end 
of the winding key can pivot, the hole being enlarged on the upper-side to give clearance for the 
teeth of the key, A hole for the upper end of the striker to pass through is enlarged on the under- 
Bide to form a seating for the striker spring, the upper-side housing the lower end of the lever

A groove in the upper-side takes the trigger when it  sets back, and a V-notoh connects with 
the groove and receives the spring-loaded trigger looking bolt to retain i t  in the set-back position.

A reoess in the upper-side houses the pawl which pivota on a pin set in the barrel plate. The
side of the plate.has a flat surface to suit the pawl spring which is bent at one end to f i t  into a 
notch formed in the periphery of the plate where i t  is secured by a screw.

3fi. Top date. - In addition to three equidistant holes at the edge of the plate to take the holding 
screws there are three main holes in this plate. The centre one forms the top hearing of the centre 
arbor, the second allows access to the click which can be released i f  necessary, whilst the third is 
the entry hole for the mainspring winding key.

A curved slot, formed radially from the centre, is cut to take the lever and & straight slot 
is out at one side of the plate to house the trigger which is pivoted on a pin set into the inner side 
of the slot. The nuzzle safety bridge is positioned over this slot.

The long dowel which passes down through the other three plates is fixed in position on this 
plate. One portion of the plate is reduced in thickness on the underside with a projecting pintle 
le ft as the upper hearing for the lever arbor.
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.SAFETY ARRAMiKHENTS
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37. (a) Trigger. - This prevents the hand rotating until the gun ia fired.

(b) Centrifugal aafetv patch. - Should the movement be accidentally set in motion, or the 
lever break before firing, the striker earn could be rotated off the pillar deem on t o the 
flange of the safety catch and thus prevent the striker reaching the detonator. Die 
downward pressure of the striker spring is sufficient to prevent the catch swinging out 
in flight.

(c) Muzzle Safety Bridge. - This prevents the hand rising until it  has rotated an amount 
equivalent to 0.72 seconds time of running. This ensures that a fuse set too short 
will not burst the shell until it  has travelled, a safe distance from the gun.

ACTION (PIC. 2)

38. (a) Before firing. - The setting of the fuze positions the hand race slot.

(b) On firing. -  The trigger sets back until the top projection clears the hand allowing i t
to rotate. The trigger looking bolt is forced outwards by its spring into the 7-groove
in the top plate thus retaining the trigger in the set-baok position,

(c) On leaving the bore. - The centrifugal safety oatch flies outwards and leaves the striker 
supported only by its cam resting on the pillar.
The hand is prevented from rising by the muzzle safety bridge until 0.72 seconds after 
firing when the shell is well clear of the muzzle.

(d) At the end of the Time as set. -  The hand has rotated until i t  reaches the hand race 
slot into which it  rises under action of its spring. This releases the striker lever 
which flies outwards as the striker spring forces the cam off the pillar and the striker 
down on to the detonator.

SUMMARY OF DXPPEKBNCE3

39. Aa described in paras 2 to 38 inolusive.

40. Used ia Fuze, Time and Peroussion, M No. 213.

No. 1A MECHANISM - SI 1031

41. The differences to be found in this mechanism are;-

(a) Nalnapring. - In this mechanism a stronger spring .165 inches wide is fitted.

(b) Barrel plate - (®  1418) -  In this mechanism the barrel plate is recessed on the bottom 
face to take a closing diso between the bottom of the plate and the top of the train 
plate.

(c) Closing diso (OK 1231) - .025 inches thick the diso is fitted as described in (b) above.

42. Used in Fuze, Time and Peroussion, D.A. No. 213.
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1. Particulars 

(a) Type

MECHANISM, TIME, 43 SECONDS 

Thiel

DESCRIPTION - No. 4 Mechanism (Pig, 1 )

GENERAL
2. (a) Inside the fuse is a platform or hand race, across which a shaped slot is cut. Rotation

of the appropriate portion of the fuse positions the slot and thereby sets the fuse.

(b) The clockwork mechanism which rotates a spring-loaded hand beneath the haod race ie driven 
by a mainspring and controlled by an escapement through a train of gear wheels.

(c) The mechanism is started by the firing of the gun, the hand being released for rotation by 
the set-back of a trigger. A nuzzle safety bridge prevents the h&nd from rising until 
0.72 seconds after firing. The minimum arming distance is approximately 400 yds, hut is 
dependant on the ordnance being used, and the maximum time of running is 43 seconds. 
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 race into which it

(d) The hand is secured to a hollow hand, centre, the lia of which engages a tip on the end of 
the lever fixed to the top of the striker, A cam on the striker rests on a pillar and the 
rising of the hand releases the lever which allows the striker spring to rotate the cam off 
the pillar and force the striker down on to the detonator. The striker is prevented from 
reaching the detonator before the shell leaves the muzzle by a centrifugal safety catch,

CLOCKWORK MECHANISM
3. This comprises the mainspring, gear train and escapement, the hand and trigger assembly and the 

firing mechanism. It is assembled as a complete unit on a frame oonslstlng of bottom, train, barrel 
and top plates and is fixed on to a platform in the fuse body.

4. Drive. - The drive is by the mainspring coiled inside a barrel mounted on a centre arbor.
One end of the spring is fixed to the barrel and the other to the arbor. The arbor is held by the 
hand untiT the gun is fired and the spring is wound up by rotation of the barrel and retained in 
that state by a click.

5. Mainspring, - The flat steel mainspring,14.875 inches long and .165 inches wide, is coiled 
inside the barrel, the inner end having a slot far engagement on a hook formed on the centre arbor, 
and the outer end itself forming a hook to engage a oateh on the barrel. The spring is wound before 
the mechanism is assembled in the fuze by a key inserted through a hole in the top plate,

6. Barrel. - The brass barrel is mounted around the centre arbor and has teeth formed on the 
periphery for engagement with the winding key and the click. The portion of the inner circumference 
is undercut to form a catch for the outer end of the mainspring. A slot is cut in the bottom to 
give access to the mainspring and the top is covered by a circular disc plate.

7. Click and click soring. - The steel click pivots on a pin in the barrel plate.
It has a single tooth to engage the teeth on the periphery of the barrel to prevent the 

mainspring from unwinding.
The flat steel click spring la secured to the periphery of the barrel plate by a screw. The 

spring keeps the click forced inwards.

8. Gear train. - This consists of a sequence of gear wheels to give the required step-up ratio 
from the drive to the escapement.

Rotation of the centre arbor by the mainspring turns the hand at the top and the oentre wheel 
at the bottom. The centre wheel causes the third, fourth and 'scape pinions and wheels to rotate, 
the steel pinions being mounted above the brass wheels am the same arbors.
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9. Centre arbor. -  The cylindrical steel arbor is reduced in diameter at the bottom to form a 
pivot which rotates in a bearing hole in the train plate. The arbor passes through a hole in the 
barrel plate and the top rotates in a bearing hole in the top plate.

It  is formed with a flange at its lower end to which the centre wheel is secured by three screws. 
Above this is another flange, part of which is undercut to form a hook for engaging the slot on the 
inner end of the mainspring.

Above this again, the centre arbor is reduced in diameter to suit the central pivot hole in the 
top plate and again at the top i t  is reduo ed and slotted to suit the hand centre.

10. Centre wheel. -  The centre wheel is assembled on the lower end of the centre arbor with three 
securing screws. It  is housed in a reoess in the upper surface of the train plate and drives the 
third pinion.

11. 3rd. Arbor, ninion and wheel. -  The arbor pivots rotate in 
train platea.

The steel pinion enters a recess in the train plate and is 
The brass wheel drives the fourth pinion.

hearing holes in the bottom and 

driven by the centre wheel.

__________________________ . -  The arbor pivots rotate
plates.

The steel pinion is driven by the

bearings in the 

wheel and the brass wheel drives 1

bottom and train 

ie 'scape pinion.

SSCAFEltEKT

13. This comprises the escape wheel, pallet and hairspring and is the controlling device by means 
of which the power of the drive is allowed to "esoape" only at a steady rate.

Vibration of the hairspring and pallet disengages ons of the pads from the 'scape wheel. In 
doing so, the pad receives an impulse from the 'scape tooth as i t  jumps forward before being 
eventually locked by the entry of the other pallet pad into an adjacent tooth. Thia action is 
repeated by the disengagement of the second pad. The resulting series of impulses is transmitted to 
the pallet arm and results in an oscillation which is maintained at a rate determined by the weight 
and length of the pallet arm and the effective length and bending properties of the hairspring.

1A. B so ape arbor, pinion and wheel. - The arbor pivots rotate in bearings in the bottom and train 

The pinion is driven by the fourth wheel.
The braes ’ scape wheel has specially shaped teeth for engagement by the pallet pads.

15. Pallet. - The pallet consists of a straight steel bar, termed the pallet arm, with a hole in 
the centre for riveting to a steel arbor. On each end of the arm is a circular brass weight and
at the centre, and at right angles tc it, are two short arms with the ends turned upwards. The ends 
of the short arms ars termed pallet pads and alternatively engage successive teeth of the 'scape 
wheel.

The arbor has a radial hole to take the hairspring. The pivots of the arbor rotate in bearing 
holes in the centre of the bottom plate and in a cover plate below the bottom plate.

16. Hairspring. - The centre of the straight phosphor-bronze hairspring is fitted between two 
D-shaped copper strips secured in the radial hole in the pallet arbor. The ends of the spring are 
held loosely in saw-cuts in the bottom plate and the regulator.

17. Regulator. - The regulator ia a metal block which slides in an undercut groove in the bottom 
plate where it  is held by a regulator screw. The regulator screw has a flange which engages a slot 
in the regulator. Movement of the screw in the tapped hole in the bottom plate slides the regulator 
in or out and thus alters the effective length of the hairspring,

KATO AND TRIKffi ASSEMBLE

18. This consists of the hand, hand centre and handspring, trigger, trigger locking bolt and a 
muzzle safety bridge.

The hand is secured to the hand centre and the latter fits  loosely in slots formed in the top 
of the centre arbor. The hend centre compresses the spiral handspring inside the arbor and also 
retains the end of the striker level. The hand and hand oentre are thus tending to he rotated by 
the centre arbor and pushed up by the handspring.

The trigger prevents the hand rotating until the gun ia fired, when it  sets back to release 
the hand. The trigger locking holt locks the trigger in the set-hack position. The hand is now 
free to rotate but is s till prevented from rising by the muzzle safely bridge until the shell is well 
clear of the muszle. After clearing the bridge, the hand then hears on the under surface of the 
hand race. At the end of the time as set and as determined by the positioning of the hand race slot, 
the hand and hand centre are forced up through the slot and release the lever to operate the striker.
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■*9. Hand. -  The aluminium hand fits  around the hand centre to which it 
has two arms the longer one being chamfered at the end.
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secured by screws. It

20. Hand centre. - The brass hand centre comprises an inner and outer cylinder connected by a
bridge piece. The cylinders f i t  loosely over the hollow end of the centre arbor, one inside and one
outside, with the bridge piece resting in slots in the top of the arbor. A flange on the inside of
the inner cylinder forms a bearing for the top of the handspring. The outer cylinder retains the 
turned-up end of the striker lever until i t  is released by the rising of the hand and hand centre.

21. Handspring. - Bie spiral steel handspring is housed in the centre arbor and inner cylinder of
the hand centre. I t  is held in compression between the bottom of the centre arbor recess and the 
flange of the inner cylinder of the hand centre until the latter is free to rise.

22. Trigger. - The brass trigger 1.477 inches long, works in a slot in the top plate and pivots
about one end on a trigger fulcrum pin also in the top plate. The other end has a projection on top 
to prevent the hand rotating until the trigger sets back on firing. This projection has a bevelled 
flange to ride over the hand on set-back. The inner side of the trigger i 3 slightly chamfered to 
avoid fouling the barrel.

23. Trigger locking bolt. — A brass bolt is fitted over a steel spiral spring and inserted in a 
recess in the side of the trigger. Then the trigger sets back, the bolt is forced partly out of 
the recess into a notch in the barrel plate to lock the trigger in the set-back position.

Mussle safety bridge. - The brass safety bridge fits  across the trigger slot in the top plate 
and forms a baok stop to the trigger. The top is extended forward over the trigger to cover the 
hand and prevent i t  rising until it. has rotated an amount equivalent to 0.72 seconds time of 
running. This ensures that a fuse set too short will not hurst the shell until i t  has travelled a 
safe distance from the gun.

grams MECHANISM

25. This consists of a striker lever and lever arbor; striker and striker spring; pillar and 
centrifugal safety catch.

Ble turned-up end of the lever fits  inside the outer cylinder of the hand oentre ana the 
other end is riveted to the top of the lever arbor. The top of the striker slides in a vertical 
slot in the lower half of the lever arbor and are keyed in such a nay that lever and striker 
rotate together. A cam on the striker rests on the pillar set in the bottom plate.

The rising of the hand centre frees the lever which then flies outwards, the striker earn is 
rotated off the pillar and the striker driven down by the striker spring on to the detonator.

The centrifugal safety catch will arrest the striker oam and prevent the striker reaching the 
detonator should the cam be accidentally rotated o ff the pillar before the gun is fired.

2®* Striker lever. - The steel lever has one end square in section to suit the upper end of the 
lever arbor to which it  is riveted. The other end is bent upwards to protrude through the curved 
slot in the top plate and f i t  inside the outer cylinder of the hand centre.

27. lever arbor. - The top of the cylindrical steel arbor is squared to suit the lever and is 
fitted with a brass pivot. The lower part of the arbor has a vertical slot to take the upper end 
of the striker. The arbor rotates in a bearing hole in the top plate ena a recess formed in the 
upper side of the barrel plate.

28. Striker. - The upper end of the cylindrical steel striker has two flats to suit the slot in 
the lever arbor, and the lower end is pointed to pierce the detonator. A flange towards the lower 
end is shaped to form a cam, the bottom of which is bevelled to facilitate rotation off the pillar 
when the lever is freed. The oam would also be engaged by the centrifugal safety catch and the 
striker thus prevented from reaching the detonator should the oam be rotated off the pillar 
through any oause, such as a broken lever, before firing.

After firing, the downward movement of the striker is limited by a recess in the top of the 
bottom plate.

29. Striker spring. - This spiral steel spring fits  round the striker between the top of the earn 
and the under-side of the barrel plate. The release of the lever allows the spring to rotate the 
oam off the pillar and force the striker down on to the detonator.

JO. Pillar. - The steel pillar is fitted on top of the bottom plate and is secured by punching. 
The upper end is rounded to engage the bevel of the striker earn.

V



31. Centrifugal safety catch. - This oonsists of a brass block with a flange on tha inner aide. An 
off-set hole takes a pivot pin on which the eatch rotates. The pivot pin is screwed into the under­
side of the button plate and the upper end enters a hole in the train plate. A spiral steal spring 
is assembled on the pivot pin, one end fitting in an undercut to a sten on the top of the catch and 
the other bearing against a stop pin fitted on top of the bottom plate’.

Before firing, the spring keeps the safety catch in the safe position with the flange under 
the striker can. After firing, centrifugal force overcomes the spring and swings the catch clear. 
Should the movement be accidentally set in motion, or the lever break before firing, the striker cam 
would be rotated off the pillar down on to the flange of the safety catch and thus prevent the striker 
reaching the detonator. In this ease, the downward pressure of the striker Bpring is sufficient to 
prevent the catch swinging out in flight,

32. This is made up of four brass plates, assembled one above the other and known as the bottom, 
traih, barrel and top plates respectively.

The plates are positioned try dowel pins and secured by screws. There are two dowel pins 
between the fuse body and the bottom plate. One of the dowel pin holes in the bottom plate also 
tskes one end of a long dowel pin that goes through all four plates, A short dowel pin goes through 
bottom, train and barrel plates.

Three equidistant screws inserted from the underside of the fuse body platform secure the 
bottom plate. The same screwed holes in the bottom plate are used to take the ends of three holding 
sorewa inserted from the top plate, to hold all four plates together.

Three studs screwed in from the outside of the fuse body f i t  into equidistant holes on the 
periphery of the bottom plate.

Holes are also provided in bottom and train plates for a movement screw to hold thSse plates 
together and retain tha movement during assembly.

33. Bottom plate. -  Three small holes fora bearings for the lower pivots of the third, fourth and
'scape wheals. A hole in the centre forms a bearing for the upper pivot of the pallet arbor.
The lower pivot of this arbor operates in a bearing hole in a small cover plate positioned on the
under-aide of the bottom plate by two dowels and secured by two screws.

A screwed hole takes the head of the centrifugal safety catch pivot pin and, nearby, two plain 
holes for the stop pin and pillar and a larger one for the striker to pass through.

A recess in the upper-side of the plate accommodates the striker cam when in the fired 
position and thus limits the movement of the striker.

3t. Train Elate. -  Three small holes fora bearings for the upper pivots of the third, fourth and
'scape wheels, and a large recess below the bearings for the third wheel enables the third pinion
to engage the centre wheel situated in a recess in the top of the plate,

A central hole forms a bearing for the centre arbor pivot.
A small hole is for the centrifugal safety eatch pivot pin and, nearby, a larger one for the 

striker to pass through.

35. Barrel plate. - The centre of the plate, on the upper-side, is recessed to house the barrel 
and a central hole permits the centre arbor to pass through. There is a hole in which the lower end 
of the winding key can pivot, the hole being enlarged on the upper-side to give clearance for the 
teeth of the key. A hole for the upper end of the striker to pass through is enlarged on the under­
side to form a seating for the striker spring, the upper-side housing the lower end of the lever

A groove in the upper-3ide takes the trigger when i t  set3 back, and a Y-notch connects with 
the groove and receives the spring-loaded trigger locking bolt to retain i t  in the set-back position.

A recess in the upper-side houses the pawl which pivots on a pin set in the barrel plate. The
side of the plate has a flat surface to suit the pawl spring which is bent at one end to f i t  into a
notch formed in the periphery of the plate where i t  is secured by a screw.

36. Top plate. - In addition to three equidistant holes at the edge of the plate to take the holding 
screws there are three main holes in this plate. The centre one forms the top bearing of the centre 
arbor, the second allows access to the click which can be released i f  necessary, whilst the third is 
the entry hole for the mainsnring winding key,

A curved slot, formed radially from the centre, is cut to take the lever and a straight slot 
is cut at one side of the plate to house the trigger which is pivoted on a pin set into the inner side
of the slot. The muszle safety bridge is positioned over this slot.

The long dowel which passes down through the other three plates is fixed in position on this 
plate. One portion of the plate is reduced in thickness on the underside with a projecting pintle 
le ft as the upper bearing for the lever arbor.



SAFETY ARRANGEMENTS
37. (a) trigger. - This prevents the band rotating until the gun is fired.

(b) Centrifugal safety catch. - Should the movement be accidentally set in motion, or the
lever break before firing, the striker cam would be rotated off the pillar down on to the 
flange of the safety catch and thus prevent the striker reaching the detonator. The 
downward pressure of the striker spring is sufficient to prevent the catch swinging out 
in flight.

(o) Muzzle Safety Bridge. -  This prevents the hand rising until i t  has rotated an amount 
equivalent to 0.72 seconds time of running. This ensures that a fuse set too short 
will not burst the shell until i t  has travelled a safe distance from the gun.

ACTION

38. (a) Before firing. - The setting of the fuse positions the hand race slot.

(b) On firing. - The trigger seta back until the top projection clears the hand allowing it 
to rotate. The trigger locking bolt is forced outwards by its spring into the Y-groove 
in the top plate thus retaining the trigger in the set-hack position.

(c) On leaving the bore. - The centrifugal safety catch flies outwards and leaves the striker 
supported only by its cam resting on the pillar.
The hand is prevented from rising by the muzzle safety bridge until 0.72 seconds after 
firing when the shell is well clear of the muzzle.

(d) At, the end of the Ti 
suot into which it  r

f  the Time a3 set. - Die hand has rotated until i t  reaches the hand race 
ich i t  rises under action of its spring. This releases the striker lever 

which flies outwards as the striker spring forces the cam off the pillar and the striker 
down on to the detonator.

SUMMARY 0? DIFFERENCES

No. 5 MECHANISM - 6X 6A (Obsolescent).

39. This meohsnism differs from the No. A in the following:-

(a) Main.ir.ring. - A weaker spring is used being .140 inches wide as opposed to .165 inches.

(b) Gear train. - The third, fourth and 'scape wheels are made of duralumin instead of brass.

(c) Hand. - A slot is out in the side of the longer arm to take the end of the trigger 
looking strip.

(a) Trigger. - A trigger locking strip is screwed to the top of the trigger,

40. This mechanism was specifically regulated for the 5.25 inch Nark 2, 5 ana 5/1 guns.

41. Previously used in the Ho. 208 Hark 5 and 11 Mark 5 fuzes.

No. 5A MECHANISM - CX 19A (Obsolescent)

(a) Mainspring. - A weaker spring .140 inches wide as opposed to the .165 inches 
wide spring of the No. 4 mechanism is used,

(b) Hand. - A slot is out in the side of the longer arm to take the end of the trigger locking

(c) Trigger.- Shortened to .470 inohes. A trigger locking strip is screwed to the top of 
the trigger.

43. This mechanism was regulated for the 5,25 inch Mark 2, 5 and 5/1 guns to give a mean time of 
23.90 seconds at a setting of 16£.

44. Previously used in the No. 208 Mark 5/1 and 11 Mark 5/1 fuzes. 266
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Mo. 4 KBCHAMISM - OX 7A (Obsolescent)

45. As described, in paras 2 to 40 inclusive.

46. This mechanise was regulated for the J.7 inch Bark 6 gun.

47. IVeriously used in the Bo. 206 Bark 6 fuse.

Bo. 4A BBCHAHISIl - QI 24A (Obsolescent)

48. This eeohanisa differs from the Mo, 4 in the following:- 

(a) Trigger. - Lengthened to .450 inches.

43. Ibis oeohanlsa was regulated for the 3.7 inch Bark 6 gun to give a mean time of 24.00 seconds 
at a setting of 16§.

50. Previously used in the Mo. 208 Bark 6/1, 8/1, 9/1 and 1C/1 fuses.

Mo, 43 BBCHAMI3M - OX 25A (Ohsoleacent)

51• The difference in this mechanism is:*

(a) Trigger. - Shortened to .470 inches,

52. Regulated for the 5.25 inch Bark 2, 5 and 5/1 guns to give a mean time of 23.90 seconds at a 
setting of 16f.

53. Previously used in the Ho. 206 Bark 6/2 and L1 Bark 6/2, 7/2, B/2, 9/2, and 10/2 fuses.

Mo, 4C IfECHAHISM - QI 261 (Obsolescent)

54. The difference in this mechanism is:- 

(a) Trigger. - Lengthened to .485 inch.

55. This mechanism is regulated for the 3.7 inch Mark 1 to 3 guns giving a mean time of 23.90 
seconds at a setting of 16f.

56. Previously used in the Bo. 208 Bark 6/3 and L1 Mark 6/3, 7/3, 8/3, 9/3 and 10/3 fuses.



Particulars

U) Type

SHPmR. DELAYED AEM1KG MO. 3

PART 2, SECTION 11 M
ANNEXURE 131

DESCRIPTION - No. JB (Pigs, 1 & 2)
CTtHtAL

2. This delayed arming shutter is a mechanical safety.unit which, when assembled to a fuse, ensures 
that a projectile is not armed until it  has travelled a pre-determined distance from the gun. The 
Shutter consists primarly of a body, a shutter assembly and an escapement mechanism.

3. Body (QI.1795 or QX 1823) - of anodised aluminium alloy and circular in shape the body is 
recessed from the top and the bottom to form a platform. Prom the top the recess is generally 
circular in shape with a pivot pin set in ite centre to take the shutter and escapement segment.
Two rectangular recesses are formed, the larger, which is not as deep as the main recess, being for 
the safety plunger and the smaller for the shutter locking plate. A stop to position the shutter in 
the armed position is formed in the bottom of this reoess.

SHUTTER, DELA YED ARMING, No.3
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On the underside the body is recessed to take the pallet and esoape pinion, A positioning 
slot is cut on the outside of the body and a shutter gauging hole is bored from the outside into the 
shutter recess,

With body QI 1795 a washer is required for the shutter pivot pin but with body QX 1323 no 
washer is required as a raised bearing round the pivot pin is formed in the base of the recess,

4, Shutter assembly, - This consists of the following camponents:-

(a) Shutter (4X.1615). - hade of aluminium alloy and anodised, the shutter is semi-circular in 
shape with a segment removed to form a projecting arm. Three holes are formed in the 
shutter, one to take the detonator is in the projecting arm, another at the opposite end is 
for a lead weight, whilst the third, situated near the centre, is for the pivot. Slots 
are out in the upper surfaoe and down the curved side to take the locking plate and the pin 
of the safety plunger. There are two projecting pins on the underside which engage in a 
hole and a slot formed in the esoapeaent segment,

(b) looking plate (QX.I6I4).  - This is s metal strip bent down through 90° at each and. The 
turned down portion at one end is drilled to take the pin of the safety plunger,

(c) Safety plunger (qi.1168). - of anodised aluminium alloy and irregular in shape the safety 
plunger is fitted with a pin on its front edge. It  is retained in its recess in the body 
by the plunger retaining strip and is held against the shutter looking plate by a spring 
consisting of 18 coils of steel wire of 3C SffG (41.1706) .

(d) Detonator (41.122 A?). - A 2.8 gr. *AZ", lugless tinned copper alloy cup, defonator which 
is inserted into the appropriate hole in the shutter from the underside and is retained by 
a zino-plated washer and either ring or stab punching,

5, Escapement mechanism. - This consists of the pallet, escape wheel and pinion, and segment.

(a) Pallet (41.1617), - Mounted on a pivot tube set in the cover plate, the pallet is roughly 
oval in shape and has two teeth formed on one long aide.

(b) Escape wheel and pinion (QX.1619). - Mounted with the lower pivot in a hearing in the cover 
plate, and the upper pivot in a bearing formed in the platform below the safety plunger 
recess, the wheel engages the pallet. The drive from the wheel is transmitted to the 
segment through the pinion which engages it  through a space formed between the base of the 
shutter recess and the platform of the safety plunger recess.

( 0) Segment (QX.1618), - Semi-circular in shape, and with teeth formed on part of its
circumference, the segment ia mounted below and on the same pivot as the shutter. Two 
holes are formed in the segment, one to take the pivot, the other to engage with one of the 
pins set in the underside of the shutter. A slot formed radially from the circumference 
is formed, to take the other pin on the shutter.

6. Cover (41.120 SA). - This is a circular plate of anodised aluminium alloy with a pivot tube set 
centrally. Four holes are drilled in the plate the main two being the lower hearing for the escape 
Wheel pivot and a tapped hole to take the cover plate fixing screw. Two positioning pins are 
formed on the top surfaoe of the plate to engage corresponding holes in the base of the body. A 
slot is also out to align with the positioning slot in the body.

ACTION (FIG. 3)

7. On firing. - The shutter sets back and is retained in the unarmed position by friction.

3. During flight. - Once set-back forces have been overcome, rotation of the shell, at the designed 
number of revolutions per minute, causes sufficient centrifugal force to withdraw the safety plunger 
from the locking plate, which itself tends to move towards the shutter. The shutter, controlled by 
the esoapeaent mechanism, commences to move in the direction of spin. After movement has taken plaoe 
through sixty degrees the teeth of the segment disengage the esoape pinion and the shutter swings over 
until the locking plate, now being pulled across the shutter in the opposite direction, engages in 
the slot formed in the body.

The shutter is now against the atop in the shutter recess and the detonator is in the armed 
position.
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ACTION OF DELAYED ARMING SHUTTER

ARMING OP SHUTTER 

Safety plunger withdraws (approximately 
at the muzzle) and releases the shutter 
which routes towards the armed position 
under the control of the escape mechanism.

PURING FLIGHT AND .AT IMPACT 

The locking plate centrifruges into the 
slot. The shutter is now kicked In the 
armed position
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9. Shutter speed. -  Shutters in this series commence to open at between 7000 and B500 revolutions 
per minute and the time of opening is between 0.02 and 0.055 seeonds at 9000 revolutions per minute*

It  should be noted that in a high speed test at 15,000 revolutions per minute all shutters 
are required to turn through the first 60 , i.e, that part of the movement controlled by the escape 
mechanism, in a time of 0.01 to 0,03 seconds,

SUMMARY Of DIFFERENCE

Mo. 3 (Obsolescent) TOLC - I  C 9608

10. Although the part drawing numbers of all the components of this shutter do not agree with those 
of the Ho. 3B the only significant differences are:-

(a) Body (01.572). - A slightly different design with a smaller shutter gauging hole.

(h) Cover plate (01.573). - In this design of plate the pivot tube has no integral bearing 
for the pallet. Washer (QX.581) has therefore to be assembled on the pivot tube below 
the pallet.

Mo, 3A (Obsolesoentl WUJ - I  C 9808

11. The differences in this shutter are:-

(a) Bod£ (OX. 1620). -  Similar to the 3B but with a smaller shutter gauging hole.

(b) Cover date (0X.75A)- of aluminium alloy to a different specification to that used for 
cover plate QX.120 SA.

MO, JB (Obsolescent} W3I C -  I  .ARM. Approvals K.1395, 
X.191S.

12. As described in paras. 2 to 9 inclusive.

Mo. 3B/1 (Obsolescent) W0IC - I  .ARM. Approvals K.1788, IC.191B.

13. The shutter differs only in that the body (QX.1794) is manufactured from bar metal as 
opposed to being die oast.

Mo. 3C (Obsolescent) TOLC - I.ARM. Approvals K.1918, K.1996.

Ilf, This shutter incorporates the following instead of those used in the 3B.

(a) Body (QX.1620). - Similar to QX.1795 hut having a smaller shutter gauging hole.

(h) Cover date (OX.75 SA). - Made of aluminium to a different specification than that 
used for QX.120 SA.

(c) Detonator (0X.21A A?). - This is a 2.6 gr. "LS" detonator.

Wo. 3C/1 TOIC - I  .ARM. Approval X.1918

15, This shutter differs from the 3B only in that the body (01.1794) is manufactured from bar 
metal and 4s not die cast and a 2*6 gr* "LZ" detonator (QX.21J*. AP) is fitted#

WQLC -  I.ARM. Approval K.1J18MO. iC/2

16. This is a 3B shutter fitted 2.6 gr. "LZ" detonator in lieu of 2.8 gr. "A2" detonator.
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BESCRIPnOK - No. Ui. (Pig*. 1 & 2)

SEMERA1

2. Ihia delayed arming shutter is a mechanical safety unit which, when assembled to a fuse, ensures 
that a projectile is not aimed until it  has travelled a predetermined distance from the gun, The 
shutter consists primarly of a body, a shutter assembly and an escapement meohanism,

3, Body (QX.1795 or QX.1823). - of anodised aluminium alloy and circular in shape the body is 
recessed from the top and the bottom to form a platform. Prom the top the recess is generally 
circular in shape with a pivot pin set in its centre to take the shutter and escapement segment.
Two rectengular recesses are formed, the larger, which is not as deep as the main recess, being for 
the safety plunger and the smaller for the shutter locking plate. A stop to position the shutter in 
the armed position is formed in the bottom of this recess.

SHUTTER, DELAYED ARMING, No.4
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On the underside the tody is recessed to take the pallet escape pinion. A positioning 

slot is cut on the outside of the body and a shutter gauging hole is bored from the outside into the 
shutter recess.

With body QX 1795 a washer is required for the shutter pivot pin but with body QX.1823 no 
washer is required as a raised bearing round the pivot pin is formed in the base of the recess.

A, Shutter assembly. - This consists of the following components

(a) Shutter (QX.1615), - Bade of aluminium alloy and anodised, the shutter is semi-circular in 
shape with a segment removed to form a projecting arm. Three holes are formed in the 
shutter, one to take the detonator is in the projecting arm, another at the opposite end is 
for a lead weight, whilst the third, situated near the centre, is for the pivot, Slots 
are cut in the upper surface and down the curved side to take the locking plate and the pin 
of the safety plunger. There are two projecting pins on the underside which engage in a 
hole and a slot formed in the escapement segment.

(b) Looking plate (QX.1614). - This is a metal strip bent down through 90° at each end. The 
turned down portion at one end is drilled to take the pin of the safety plunger.

(c) Safety plunger. (QX.1638). -  of steel and Irregular in shape the safety plunger is fitted 
with a pin on its front edge. I t  is retained in its recess in the body by the plunger 
retaining atrip and is held against the shutter looking plate by a spring consisting of 
14 coils of steel wire of 32 SWS ( 5X.I7O7).

(d) Detonator (QX.21A AP). - A 2.6 gr. "LZ” , lugless tinned copper alloy cup, detonator which 
is inserted into the appropriate hole in the shutter from the underside and is retained by 
a zino-plated washer and either ring or stah punching.

5. Escapement mechanism. - This consists of the pallet, escape wheel and. pinion, and segment.

(a) Pallet (QX.1617). - Mounted on a pivot tube set in the cover plate, the pallet is roughly 
oval in shape and has two teeth formed on one long side.

(b) Escape wheel and pinion (QX.1619),  - Mounted with the lower pivot in a bearing in the cover 
plate, and the upper pivot in a bearing formed in the platform below the safety plunger 
recess, the wheel engages the pallet. The drive from the wheel is transmitted to the 
segment through the pinion which engages i t  through a space formed between the base of the 
shutter recess and the platform of the safety plunger recess.

(c) Segment (QX. 1618). - Semi-circular in shape, and with teeth formed on part of its 
circumference, the segment is mounted below and on the same pivot as the shutter. Two 
holes are formed in the segment, one to take the pivot, the other to engage with one of the 
pins set in the underside of the shutter. A slot formed radially from the oircumference 
is formed to take the other pin on the shutter.

6. Cover (QX.120 SA). - This is a circular plate of anodised aluminium alloy with a pivot tube set 
centrally. four holes are drilled in the plate the main two being the lower bearing for the escape 
wheel pivot and a tapped hole to take the cover plate fixing screw. Two positioning pins are 
formed on the top surface of the plate to engage corresponding holes in the base of the body. A 
slot is also out to align with the positioning slot in the body,

ACTION (PIS. 3)

7. On firing. - The shutter sets back and is retained in the unarmed position by friction.

6. During flight. - Onoe set-baok forces have been overcome, rotation of the shell, at the designed 
number of revolutions per minute, causes sufficient centrifugal force to withdraw the safety plunger 
from the looking plate, which itself tends to move towards the shutter. . The shutter, controlled by 
the escapement mechanism, commences to move in the direction of spin. After movement has taken place 
through sixty degrees the teeth of the segment disengage the escape pinion and the shutter swings over 
until the locking plate, now being pulled across the shutter in the opposite direction, engages in 
the slot formed in the body.

The shutter is now against the stop in the shutter recess and the detonator is in the armed 
position.
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9. Shutter speed. - Shutters in 
per minute and the tine of opening

this series c 0 revolutions

It should be noted that in a test at 5900 revolutions per minute all shutters are required to 
turn through the first 60°, i.e , that part of the movement controlled by the escape mechanism, in a 
time of 0.0A5 to 0.075 seconds.

Wo. A (Obsolescent) WOLC - I.Arm. Approvals K.1466, K.1918

10. This shutter differs from the 4A in three ways:-

(a) Boav (qz.1620). - This is similar to the body of the 4A but has a smaller shutter 
gauging hole.

(b) Cover plate (QI.753A). - of aluminium alloy to a different specification to that used 
for cover plate 01.120 SA.

(c) Detonator (QX.122AW). -  This is a 2.8 gr. "AZ" detonator in lieu of the 2.6 gr. "LZ" 
detonator used in the AA.

■0. AA. WOLC - l.Arm. Approval K.1918.

11. As described in paras. 2 to 9 inclusive.

Ho. AA/1 WOLC - I.Arm. Approval K.1918.

12. This shutter differs only in that the body (QI.179A) is manufactured from bar metal as 
opposed to being die east.
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