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tS A ilARK 26.2
A complete torpedo, ready for war and

for its function of destroying enemy vessels, is

one which mounts an explosiveJaden War

Head. Once launched, a torpedo so equipped

either finds its target and is destroyed with it,

or sinks to the bottom of the sea when its fuel

is exhausted and it no longer has forward mo-

mentum. Thus it can neither fall into enemy

hands for study nor become a foating menace to

navigation.
Obviously, a torpedo mounting a War

Head cannot be given test runs nor used in

target exercises, and so the Exercise Head has

been developed to replace the War Head for

test and practice runs. This Head consists pri-

marily of a shell of the same thickness of metal

and the same outward appearance and dimen-

sions as the War Head. It is strengthened in-

ternally by means of metal rings, and at the

nose, in the case of the Mark26-2 Exercise Head,

by a lattice-work of steel resembling a basket.

In the newest Marks, the metal of the nose or

dome section is materially thickened to resist

crushing or denting.

l 4

The illustrations to the right show in cross-

section how the Exercise Head's two basic

functions are performed: (a) the carrying of

sufficient water ballast or weight, to permit

exercise runs with torpedoes of the same total

weight and balance as torpedoes equipped with

w"ih.^dr, and (b) the automatic replacing of

the water ballast with air to provide sufficient

buoyancy for the torpedo to surface,. at the end

of a run, so that it may be recovered for re-use'

The manner in which this is done is shown

diagrammatically at the right.

READY FOR RU] I
The forward compartment is filled with sea water

sufrcient to make the total weight of the Exercise Head

eoual to that of a War Head. At start of run, Air Flask

aii pressure of 2800 pounds, feeding through Air Re-

lease Pipe, holds Air Releasing Valve against its seat,
preventinq passage of air into forward compartment of

Exercise Hiad. Air Releasing Value oPerates by spring
pressure against REDUCED AIR PRESSURE.



I X E R G I S E  H E A D
The Exercise Head shell is fitted with trans-

verse bulkheads to form two compartments. The
forward compartment may be 6lled with sea
water, the weight of which brings the total
weight of the Exercise Head to that of a War
Head carrying its full charge of TNT and
standard Exploder. A torpedo mounting an
Exercise Head may thus be sent through an ex-
ercise run weighted and balanced to exactly

ESSEi lTIAt DIFFERElICES

Il I  EXISTII IG AIID PENDTI{G EXERCTSE HEADS

IIARK 26: H"r hand-cocked air releasing mecha-
nism, Does not have headlight case; does have torch pot
directly aft of the air releasing mechanism.

IIIARK 26-lZ Earlier examples may have hand-
cocked air releasing mechanism; later types have the
self-cocking mechanism. Has torch pot and headJight
case which is located directly forward of air releasing
tnechanism.

IIARK 25-22 Headlight case, air releasing mech-

simulate a torpedo ready for war.
However, if the Exercise Head retained its

water ballast at the end of a run, the torpedo
would sink and be lost; the Exercise Head is
therefore equipped with devices which auto-
matically drive out the water ballast at the end
of a run, replacing it with air which supplies the
buoyancy necessary to keep the torpedo afloat
until recovered.

anism (self-cocking), and torch pot as in Mark 26-1.
Nose reinforcement is supplied by steel lattice spider
or "bird cage." Lead ballast is located aft of this cage,
making necessary re-location of drain plug from directly
forward of the water discharge valve to its after side
and slightly to the right of cenrer.

ilARKS 25-3 Al{D 4: The'. are chiefy dis-
tinguished by a thickened cross-secrion through the
shell at the dome. Not in production at time this
manual was prepared.

air pressure in the Air Flask reduces to a pre-
rmined level (approximately 500 pounds), the Air
sing Valve spring opens the valve, permitting the
air to enter the forward compartment. This builds

p sufficient pressure in forward compartment to open
te Water Release Valve at bottom of Exercise Hiad

A S  F 1 A S K  P R E S S U R E  R E D U C E S
the torpedo nears the end of an exercise run, and

t

T ALI.  WATER EXPETTED- ,
Air continues to flow from the Air Flask through the
Air Releasing Valve until all water is expelled from the
Exercise Head and has been replaced bv air. When the
Air Flask air pressure has reduied to the point where it
can no longer overcome the tension of the Wat.r
Release Valve spring, this valve closes. The Exercise
Head is then entirely air-filled and sufficiently buoyant
to cause the torpedo to surface.allow the water in the compartment to be expelled. l 5
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Through forward bulkhead ring. Note pipe connection
lock which swivels on bolt through main thickness
of ring; nipple brazed to after air pipe; lock nut
anchoring nipple against copper washer on after side
of ring; nut holding forward pipe to nipple.

FORWARD BUIKIIEAD

Reinforced by welded-on strength-
ening ring, through which pass
screws sweated in place. Bulkhead
seats on rubber gasket against for-
ward side of bulkhead ring. Note"flats" on opposite sides oT bulk-
head's outer circumference; these
permit bulkhead to pass through
slots cut in inner circumference 

-of

the forward bulkhead ring.

FORWARD BUI.KHEAD R|r|G

A heavy, calt ring welded to head
shell and designed to hold against
strain imposed by abrupt release
of air pressure, through air releas-
ing valve, when water is blown
from forward compartment (Page
15). Note slots through which
"flats" on forward bulkhead may
be passed; also pipe connection
lock. (View shows after side.)

E X T R C I S E  H E A D  S T R U G T U R E  D I I N E i l S I O l I S  &  W E I G I I
The Exercise Head Shell is of sheet steel, rolled and butt_welded
to.form.a cylinder which tapers slightly from its "it", ."a to tt"
pollt yl.l..a hemispherical or bowl-shaped nose stamping is
butt-welded m place. A bronze nose piece is riveted and welded
to the shell at the forward end,-with a towing .y. ain.d througt
the boss. fgrmi.ng the extreme forward portiJ" li th.-"or. pi.i..
A stecl.joint ring is riveted and welded in place at the aftei end
ot the. head shell, with 26 holes drilled into it at an angle and
$pped to receive the joint screws which connect head io"the air
flask. Entire head shell is cadmium plated to prevent corrosion.

Length, Forward End of Nose Piece
to foint Line, All Marks

Diameter at Ioint Line, All Marks
Weight Mark 26-1 Exercise Head, Empty . 32I.0
Weight Mark 26-1 Water Ballast 312.0
Weight Mark 26-1 Exercise Head, Ready to Run
Weight Mark 26-2 Exercise Head, Empty 338.0
Weight Mark 26-2 Water Ballast 287,0
Weight Mark 26-2 Exercise Head, Ready to Run 625.

The units forming the spider may be
bled to permit repair of 

-a 
crushed-in

this is a _job requiring base workshop far
and should not ordinarily be attempteJ on
ship. The lead ballast weight can also
moved, but this likewise should be do:
b."r:.,. if removed, it must be replaced i
shell in its exact original position. 

' :
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Number I Strengthening
Ring (numbering from
fore to aft) is split at
the top to accommodate
the headlight flange- All
rings are of steel, cad-
mium plated to resist
corrosion by sea water.

Number 2 Ring is solid,
and is located between
headlight flange and air
releasing valve flange.
Strengthening rings are
bolted to clips, which in
turn are welded to inner
surface of head shell.

Number 3 Ring splits
into two semi-circular
pieces of equal size,
which are fitted on a
line with the centers of
air relea6ing and water
discharge valve flanges,
Note pipe clip.

Number 4 Ring is solid
and is positioned just
aft of the torch case
f lange. Strengthening
rings increase slightly in
size from fore to aft to
conform to the taper of
the head shell.

Number 5
tioned mid
Number 4
joint ring.
rings, with.
ward
joint ring,
shell against

On these two pages appear the fittings of
the Mark 262 Exercise Head, positioned as they
are found in the head shell and re-pictured out
of and away from the shell to provide a clear
idea of their general appearance, construction
and function. Note that the re-inforcing spider
in the nose of the shell, and the lead ballast
weight just aft of it, are not shown separately.

E X E R C I S E  H E A D  S T R E i l G T H E l I I l I G  R I ] I G S



TONPEDO HEAD]IGHT

This is inserted in forrvard flange or top-
side of exercise head for night practice.
(See P. 21 for consrruction detail.) When
6tted into head, protective cover plate B
is removed: undersi t lc  of  r im at-rop of
headlight body is machrned to form a
close 6t against the seat of the flange,
against rvhich it is hcld b)' cover A.

^wwk
' W

AIR REI.:ASIXG YA1YC

Shown pulled out of central of three top-
s ide  f langes  to  ind ica tc  manner  in  wh i ih
it may be removed from head for over-
haul or repair. Central hole in cover A
permits insertion of tool for turnins ad-
jus t ing  nu t  (see  P.  18 . , t .  Angu lar  sea t  on
under side of valve body seats in flange
and is held to water-tight f it by cover A.

TORPEDO TORCH CASE

Case for torpedo torch seats in after
topside 0ange and receives torch for
daytime practise runs. (See P. 2l for torch
details.) Case and torch (if fitted) are held
in.place by cover A, which is interchange-
able with cover for air releasing valire.
Torch- c_ase remains permanently in place
to seal flange opening.

AA
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DiAIT P]UG

Located on bot-
tom center line in
Mark26 and 26-l

AFTER BUI.KHEAD AIR PIPE

exercise heads, forward of water
release valve ; in Mark 26-2
head, plug is on after side of
water discharge valve and to
right of center.

coxxECflor

r  n rough pad f tv -
eted and sweated
to convex face of
a f t e r  b r r l khead .

Note pipe connection lock, nipple and
washer on forward side of pad; lock
nut and nut holding pipe from air flask
against nipple on afrer side of pad.

WAIEI DISCHARGE YAIYE

Centrally located in valve body fitted
to exercise head on bottom center line,
and centrally fore to aft, (See p. 20 for
detailed description.) Valve opens un-
der water pressure induced by admis-
sion of air to forward compartment as
shown on Page 14, causing discharge
ot water ballast from exercise head.

TETET YAIYE

Located on bottom side of
after compartment, close to
joint ring-on center line .
Opens outboard to vent any
pressure built up in after
compartment due to leaks in
air line from air flask to
forward compartment.

TTTEXGTH:XIXG RIXG
ClIP5

All clips toe forward and
are welded to shell; rings
are bolted to them with nut
f o r w a r d  a n d  t i g h t e n e d
against lock washers; bolt
has slotted head as shown.
Clips are cadmium plated.

AFTER IUIKH:AD

Seats against after side oI
joint ring on rubber gasket,
with convex side facing for-
ward. Note position of pad
through which air pipe con-
necdon between air flask and
forward bulkhead passes; it
is alrvays installed the same. a7



rHE
ATR RELEASING

TECHAl{TSM
Working portion of this mechanism is the
adjustable air releasing valve at right, which
operates by falling rather than increasing air
pressure. Valve may be set so air releasing spring
will expand against pressure ranging from 600
pounds down to 400 pounds, releasing air flask
air into forward compartment of exercise head,
where it will expel rhe water ballast and give
the torpedo sumcient buoyancy to surface.

IUIARK 3 SEI.F COCKIIIG AIR
RELEASE VATVE in Cocked posirion

Air from air flask ar 2800 pounds pressure has been
let .into air- pipe, from which ii passes through
strainer, striking lower piston and driving it with
upper piston, valve and valve stem upwardlAir con_
tinues past lower piston exerting further force
against upper piston. Action is instantaneous and
forces valve against seat, compressing air releasing
spring-and- sealing mechanism against passage of aii
beyond valve.

(B) Waslter, Seals juncture of
r e s t r i c t i o n  n i p p l e  A  a n d
strainer holder D; prevents
crushing pressure on shoulder
of strainer C.

(A) Restriaion Nipple. Re-
ccrves pipe leading in a i r
from air flask. Also serves as
rest for strainer C. F

(E) Lttasher. Fits between
and G.Strainer. (C) Prevents en-

trance of grit or other solid
mattet into valve passages.

Strainer Holder. (D) Shoulder
of sffainer C rests against ma-
chined seat in strainer holder.
Hole drilled ofi center in
strainer holder body conveys
air into valve casing G.

(F) ('\bove) Value,
Sten and Pistons.
in one piece, this inserts
valve casing G, and
air releasing spring

t 8



TIARK 3 AIR
RETEASE VAIYE in

toperoting Position

Air flask pressure having fallen
to that at which air releasing
spring is set, the spring ex-
pands against air releasing
spring support, forcing valve
stcm downward and opening
vah'e to allow air to pass
through escape ports. Valve
mechanism remains in open
position after air is completc)y
exhausted from air flask, until
re-cocked after air flask is re-
charged and air at full flask
flressrrre is re-admitted to air
relcasing valve, automatically
cocking it.

Mark 2 Air Releasing frlechcnisrn
(Hond-Cocked Type!--1

2 air releasing mechanism is old type, and
ile replaced in current exercise head production,

be encountered by torpedomen serving older
torpedoes. To cock iVlark 2 valve, mechanism

withdrar.vn from the exercise head (while still
to air pipe). Adjusting nut cap is removed

cocking tool is threaded into upper end of valve
(See inset illustration at right.) With the aid

cocking tool, valve is drawn against seat, where it
held manually while air from air flask is released

air pipe attached to mechanism. Otherwise the
ion and adjustment of Mark 2 air releasing

ism is the same as that of the ]vlarli 3.

Valae Casing. See large
ation on page 18 for

ior construction. Upper
lorver portions are scLerved

sweatcd tugether and
as a single unit.

Beveled seat on un-
of valve casing is un-
to hold gasket rn -...a,

Center ing r ing
against f lrnge pre-

(J) Adiusting Nar. Turns to
rigbt or left to increase or
tlecrease comprcssion of rir
re le:r ' ing spr ing K t l r rough
pressure range from 600
pounds to '100 pounds.

(K) Ad justitcg Nut Locft
Sazus. Must be backed out
entirely bcfore nut I can be
turned, and replaced firmly
when adjustment is cornplcted.

,effi k
H

m!

e n D

Value
hined
; rnto
gages
rport.

@ffiffi
(l) Air Rc/ca.cing Spring.
Compression r1,pe. Mav be in-
stalled with either end based
on air rele:rsing spring sup-
port.

(H) Air Releasing Spring Support.
Flangecl encl rcsts against shoulclcr
on valve stem F.

1L1 tv,,!t,rr.u,,, o* /
t\\,ecn pirrts J and M. /

Adjusting Nut Cap. (M) Pro-

tec ts  l x l te  s tem F { rom rcc i -
c l t  n ta l  henJ l ing  ,  , r  d rmrgc ,
end is  ren ted  to  p rcvenr  bank-
ing up of any air rvhich may
pass valve stem.canting of valve. I 9



T H E  W A T E R D T S C H A R , G E  Y A L Y
The water discharge valve is installed in the
flange on the bottom side of the exercise head,
on the center line and midway between the
forward and after ends. It operates automarically
under 400 or more pounds of pressure, opening
outboard to discharge water ballast, and closes

when the ballast has been entirely expelled
the air pressure in the exercise head has dr
below the minimum poundage necessary
compress the valve thrust spring.

Water Discharge Valve Body. Riveted and srveated to head shell.
If necessary to remove, must be re-sweated in place and given

thoroush test. for leaks.

Water Discharge Valve Sleeve. Upper portion forms hollow guide
stem and receives thrust spring.

Nut which threads to base of sleeve, holding leather seat in
place.

Leather ring seat or rvasher. Seats against under side of valve

body.

Phosphor bronze thrust spring.

Spring plate. Fastens to studs in flange.

A F T E R C O I U I P A R T T T E  l I T  R E  1 I  E  F  V A T V E
Threads into valve body (top left) which is riveted and sweat(
exercise head shell just forward of joint ring. It serves as both drain
to drain ofl moisture and as a relief valve to vent air Dressure v
may leak from air pipe passing from afrer bulkhead to forward
head ring. If air vents ourboard through valve when flask presr
released to air reieasing valve, the condition must be corrected
head is used.20
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For use in night torpedo practise. Consists
ially of lens, reflector, inertia switch and
flashlight batteries, assembled in brass case
heavy rim machined to seat in headlight
on exercise head. Care must be taken to

only seat headlight firmly on rubber gasker
also to guard against leakage around lens.

Blank cover plate. Seals heacl-
light flange when headlighr
is not fitted during run.

Inertia switch, closed or fired
position. Headlight must be
installed with inertia weiglrt
aft and in open or cocked
position, as in main illustra-
tlon.

Headlight with case cut
away to show detail of
construction. Operation of
inertia switch will be clear
upon study. Inertia weight
nroves att when torpedo
is given forward modon,
closing switch contacts.

Wiring detail and location
of batteries, spdng contacts
and wiring conduits. Care
must be taken that all con-
tacts are bright and free
from corrosion.

R . P  E  D O  T O R C  H
case (below) installs in after fange of

ise head (top) and remains in place wheth,
not torch is installed. Rim at upper edge

is machined to seat in flange and must
ly in place on rubber washer. In daytime

pract ise, torpedo
torch case receives
torch (right).

Torch contains chemical
w h i c h  c r e  a t e s  s m o k e
when mixed with water.
Small hole in upper side
is sealed with tin strip
soft-soldered in place and
with ring for removal.

Tin seal of torch must be
removed just before in-
stallation of torch in case,
and care taken to see that
torch is in right-side-up
position; also that torch
is fitted down between in-
dentations near case bot-

l t o
,lrg
rich
, l l .

e i s
bre

2 l



PA R T 5 uanx 26.2 EX E R C I SE H E A ! r(Ey: sc_sTocK GRoup . s?_sTocK pARr

NUMBER NUMBER
oF PTECES ol PIECES

22

WASHER

;il;; ' @

KEEP scREw r @



A R t t$ uenx 26.2 E x E R C I SE H E A p KEY: sG-sTocKGRoUP r SP-SToGKPART

NUMBER
OF PIECES

NUMBER
OF PIECES

2t

vnrvE r a::ffis
sP t3482 , 

:-- WASHER

5P 10167

VALVE SPRING
5P 10164

%,til[rff^\
\#NU

VALVE BODY

sP  10162

VATVE WASHER

sP  10127 LOCK NUT (FORWARD
PIPE CONNECTION)

sP  l l t 6 t

s P  4 3 0  1 2 8



r O O l S  F O R  E X E R C I S E  H E A D  -
NUMBER NUMBER

OF PIECES OF PIECES

24

PIPE CONNECTION
WRENCH
NO.  I 4 IA

VATVE NUT WRENCH IBREAKING SCNEW 
;

N O .  6 l

COCKING TOOL
FOR MARK 2

AIR REIEASING
M E C H A N I S M

NO.  441

RELIEF VALVE

SOCKET WRENCH
AND HANDLE

N O .  3 9 I A  ( W R E N C H

N O , 2 1 5  ( H A N D I E )

SOCKET
WRENCH FOR

NO.  430 NUT
NO.  48

r # LOWER AIR RELEASE
VALVE NUT WRENCH

NO.  22?
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The illustrations to the right demonstrates
in cross section the manner in which the Mark
4-1 Exploder, fitted to either the Mark 13 or
Mark 13-1 War Head, is armed and detonated.
There is no marked structural difierence be-
tween the Mark 13 and Mark l3-1 War Heads,
incidentally; the former is loaded with 400
pounds of cast TNT and the latter with 600
pounds, but otherwise they appear and are serv-
iced alike. TNT is the designation for trinitro-
toluol, one of the most powedul and at the
same time one of the most stable of explosives.

E X P T O D E R  C O C K E D .  U ] I A R I I I E D
Mark- 4-1 Exploder has been fitted, cocked but un_
armed. Fulminate of mercury- detonator charge (B)
is therefore within safety chamber of Exploder;"if acci_
dentally. fired, it should not deronare terryl booster
.!r"tg., ($)1 nor the TNT charge. position' of firinl
llng - (C) indicates cocked .otriition of Exploderl
Heads for aircraft use are now being loaded- with
TORPEX.

IS  A MAR,K 13
The War Head is the torpedo's reason for

being-the vehicle for transporting and the
means of exploding the TNT which, if the
torpedo finds its mark, may sink an enemy
battleship. The War Head itself is of comoara_
tively simple design and construction. It consists
of a steel shell identical in material and dimen_
sions with the Exercise Head shell, fitted with
a towing eye, strengrhening rings, lead ballast
block and a single bulkhead aft (see opposite
page).

On the underside well forward is carried a
flange into which may be fitted an Exploder
which works on the inertia principle, much as
does the searchlight for the Exercisi Head. Nor-
mally the War Head, fitted with a prorecring
ring at the joint line, is stowed separ;tely fro;
the Exploder; in time of war when torpedoes
may be kept in "fully ready" condition for
weeks on end, a servicing routine must be
rigidly followed. There is nothing facetious in_
tended in the statement that a War Head may
be used only once, and therefore n ust be kepi
in perfect operating condition.
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202.5 lb.
400 lb.

Torpedo having been launched, flow of sea water
through open channel in base has turned the impeller
(see "paddle rvhecl" in basc of exploder in large illus-
tration above) a sufficient number of turns to raise the
fulminate detonxtor (B) "p out of the safety chamber
into the recess in the booster charge container (A), at
the same time fully compressing firing spring and
releasing firing pin {rom safety balls.

600 Ib.
625 Ib.
836 lb.

12 lb .

Impact of the torpedo against its target has caused the
firing ring (C) to be unseated by force of inertia.
Through the process explained in the decription of the
exploder (beginning with page 30) the exploder is
fired; the primer caps detonate the fulminate, rhe
fulminate explodes the booster charge, and the booster
charge explodes the main charge of TNT. The entire
process is, of course, practically instantaneous.

WAR. HEAD
B U  t K H  E A ' D

E X P L O D E R S T R E N G T H E N I N G  R I N G S  B A t t A S T

W A R  T { E A D  D I T I E i l g T . O T { 5 N  U E I G H T S ,  E T C "
Length, Forward End of Nosepiece to Joint Line, Marks 13 and 13-1 53.99"

22.42"Diameter at Joint Line, Marks 13 and l3-l
Weight Empty. Less Explosives Charge and Exploder (Mark 13)
Weight Empty, Less Explosive Charge and Exploder (Mark 13-l)
Weight Explcsive Charge, Mark 13
Weight Explosive Charge, Mark 13-l
Weight Loaded and with Exploder, Mark 13
Weight Loaded and with Explcder, Mark 13-1
Weight Lead Ballast, Marks 13 and l3-1

E X P T O D E R  C O C K E D .  A R T T E D D  E X P T o D E R  F r R E D



M A R K  4  M O D . I  E X P L O D E R

Upon the performance of the mechanism clis-

played above depends the final success or failure

of every war head-equipped torpedo which

reaches its target. All the care and attention

which may be given to the mechanisms which

propel and guide the torpedo to its mark will be

wasted if any lack of care or attention causes the

exploder to misfunction.

Therefore, study carefully the following

pages that describe the Mark 4 Mod. 1

exploder and don't profess to understand it until

you actually do. The exploder is not as intricate

as it at first appears to be; it is simply a device
by which a war head is armed or made ready to

fire, on impact, af ter it has been launched and is

at a safe distance from its launching point, and

by which the war head's explosive charge is

detonated by the force of the torpedo's striking
against its target or of the target strifting against
the torpedo.



G E N E R A T  G O N S T R . U G T I O N  O F  E X P T O D E R

A MARK 2 BOOSTER. Container formed of thin sheet copper,
holding charge of highly-compressed tctr-vl and constructed to fit
down snugly or,cr safety chamber C, :rs shou'n.

B MARK 7 DETONATOR HOLDER. (Sce page 38 for iletailetl
description.) Shorvn in lrmecl positiotl, rvith flash ltoles clear of

chanrber. (See page 38 also for detail of clctonator.)

C SAFETY CHAMBER. I)eton:rtor hol<lcr whcn in unarmed
position is carricxl rvithin safcty chamber; the fo-rce.of any rcci-

discharge of the cletonator rvil l  bc confined within the

and not communicated to thc boostcr.

G ARMING SCREW. Threads on outer, upper circumfrrence
engage similar threads on inncr facc of arrning gear S; when
lattei is rcvolved by impcll.r ff ancl intermediate mechanistn,
arrning scrov rises until threatls arc clear, in which position it
idles throughout run of torpedo, thc "frngers" at its lower extrem'
ity having released the safety balls I(.

H FIRING SPRING. Upper end seats in circular groove in
underside of firing pin crosspiecc; lowcr end sclts on bottom of
arming screrv sleevc, (G).

I  STOP BAttS AND SPR|NGS. Eight  in number,  the stop
balls are forcecl b1' the stop sprin.qs into groove at tower end of
arming screrv, arresting its upward motion when it has cleared
the arming gear.

J TOP PIATE. Serves as carrier for firing pin, arming screw
and arming gear, lower ball race with stop balls and as lower
seat for firing spring. Lower sleeve of top pllte contains safety
balls by whiih ixplodcr is held in unarmed position, and firing
balls (not shown) n'hich lock firing piu in armecl position until
mechanism is fired.

K SAFETY BAILS. Trvo in numbcr, crirrpcd into holes in
lolver top plate sleeve.

L FIRING BAttS. Three in numbcr, lil<ervisc crimped into
holes in same plane with safetv balls.

M TRIGGER CAP. Grooved internal ly- to rcccive 6r ing bal ls
when forced upu'ar t ls  by t r igger p late |dP:tgr i l ts t  r ts is l : lnct  of
trilgcr rp.itf 

t

N TRIGGER SPRING. Seats in recess proviclecl lt inner bot-
tom of trigger capT$.restraining trigger cap from upward move-
ment until its tensioir is overcome by trigger plate.

O TRIGGER. SPRING FOttOWER. Provic les guide and up-
per seat for trigger springlf. Locates against inner shoulder of
lower top plate sleeve.

P TBI€GER PIATE. Interposed betrveen trigger cap and 6ring
ring fl
Q FIRiNG RING. Operates on inertia principle. Impact of
torpedo against target causes 6ring ring to continue its movement

in the direction4f torpedo travel, forcing down
p trigger fingers$,. on side awey from point of
' 

impact; fingers lever trigger plete upwards

G 
against trigger cap.

FIRING PlN. "T" shapcd, rvith entls of cross-piece notchecl

fit guideposts F. Firing pin points (rn top of crcspi.ece Iocate

ectly undir primer ca1.s of cletonator. Shank of firing pin rides

sleeve of top plate J.

ARMING GEAR. Wiren rcvolved by impeller mechanistn
ning gear rotates safety chamber C, causing cletonator.holder B

. isJto o.nt.d position, at the satne time elevating arming screw

to release safcty balls K'

CUIDE POSTS. These guide both detonator ancl firing pin

thcir uprvard coursc.

B

c

I R YERTICAt SHAFT. Links imPeller
and arming gear in manner detailed on
page 34.

S TRIGGER FINGER.S. Four in number.

T EXPLODER BASE. Provides mount for
studs carrying arming and firing mecha-
nism, and carries trigger fingers in lugs as
shown.

U IMPELLER. Arms exploder when ro-
tated by sea water, as described on page 32.
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AssEmBLE

I Bearing Bracket, with dowel 

v 

@ & f 
5

hll*tr":'i;ffi 
v w@'ffi 8

l',T'i1,'1,.1'""ni,f;;:r":::L*"tt 6 crand Nur wrench. Mounts W ffi
i n b o a r d e n d o f i m p e l l e r s h a I t o ' . , - , ! , , " ' " . " a " i N . . } ' . "
(C, opposite page). provide tneans of running it up

3 s"il Bearinc. starboard end tight iI loosened by matting
"  '  r : '  r .  ' . L  O O W n O I P a C K l n g '

ot rmpeller snalt rs press flt wrtn-
in inner racei outer race is held / Cland Nut. In combination
in bracket by No. 4. with No. 8 and No. 9, prevents

4 Retainer l:-,:, _s:,, :p -n,-Tll';:H":#jiJ":i:i:'.,mechanismagainst ball bearing outer race, ^""'
preventing end play in impeller U Stuffing Box Gland.
shaft' 9 Gl"ncl washer.

L ffi lOcraphitepacking.
@ _ _

ffiin8:- | | Impeller. See lower left for
sear.{+ase.3:l). description.

On this and the oppo-

I N A I I D

these exploded views supply a graphic

assembly and disassembly procedures.

with any mechanical knack at all should e

ence no difficulty in putting together or t

apart any mechanism pictured in this Mr

*ith th.t. exploded views for guidance'.

In the case of the exploded views on thr

pages, each assembly is positioned approxi

opposite its location when in place on or

thi exploder base, but in size is not in

proportion to the base casting.

9

ffiw
l l

t 0

@

site page, the units which are carried within or

directly on the exploder base are displayed in

disassembly. 
"Exploded" views like these of

numerous mechanisms will be found through-

out this Manual. They serve two purposes: (a)

being photographic, they aid in ready identifica-

tion of what they picture when the actual parts

are handled; (b) being set up, as nearly as

physically possible, in the normal relationship

ihe partt of any mechanism bear to each other,

T H E  S E A  D R I Y E g  T H E  I I U T P E I L E R

T H E  I f t I P E t t E R  O P E R A T E S

The impeller (see No. 11 aboae) has a square

central hole which fits over the squared portion

A T I D  A R I T S  T H E  E X P T O

of the impeller shaft (No. 2 abotte),

when rotated bY the sea as the

through it (see diagram at left) the i

revolves the impeller shaft' and wi

worm shaft and worm which

worm wheel Pinned to lower end of

drive shaft (page 34). The vertical

drives the exploder's arming mechani
t2
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A Exp lo , l ,  r  Bese.  u  i th  Tr iggcr
Fingcrs in place. Mounts to base
platc rvith holcling screws and nlo
dorvcls which assure accurate re-
positioning fo)lorving rcnroval for
any feason.

B Explocler Base Pllte. Note 6ve

bosses for support of exploder ttre-
clnnism, groupcd around impeller
c lu rnne l l  bos .es  fo r  A .C.M.  p rs ton
lever  (see pagc  37)  rnd  bear ing
bracket  (No.  1 ,  page 32) .

C I-p.l l.r Shaft. Slot at outlxrrrd
cntl is for attachrDent of tcsting
motor.

D Impeller Slraft Sleeve Nut. Pre-
vcnts backing out oI inpeller shaft.

E  n .c . t r , t .  l ) i : rp l r r rg r r r  Cr r l ' .  S .e
pages 36 ,37  fo r  dc ta i l cc l  descr iP-

t ion  o f  A .C.M.  dev ice .

F n.C.lr,t. Diaphragrn Gaslict, targe.

G n.c.u Diaphragrrrs. f 'rvo are

fitted.

H a .c . l r , t .  D iaphragm Gasket ,

small.

c

| ,q..c.1,1. Diaphragm Plrtc.

G.
J A.C. l \ t .  Diaphragrrr  Ring.

K Holditrg Scrervs for A.C.\'{. Di-
aphragm. Assembll .

L Test Plug Washer.

M T"., PIug. Locates in lower
side base plate just forward o{
cliaphragm recess.

N S...,t, for diaphragm assemblY.

Guard (above) with screu's for
to under side of imPeller chan-under  s rde  o t  rmpe l le r  cnrn-

protect impeller blades and

L

O
&

M

&

water to them.
33
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T H E  A R H I i l G  A I I D

T R I G G E R  M E G H A I I I S M S

mechanisms are closely disassembly) the arming mechanism, and (low'

above the other on the disnssentbly) the trigger mechanism.

be said that the trigger
'rri;yl,f;:n:,,#':|'; 

ffi' A Firing pin (No,e,wo s,ee, pir
.o-fi.t., (,ight'ho,d " 

$il 
t'l;ff';:'J:-'

D E t a l l s  o F  T R I G G E R  l l E C H A N l s l r  n  I  : - .

) ft:'f,1;?l'J;:,1;'n5ffixm $1 : ;ffi., ::',:-l
h Hi'+fu1[fl,i:'11*,it;l:: [l , ; il:"::::*j
7 ;f;Ji3;*.':,1*';.''J:T'.?f,:# Hl v worm i
A di['.T'h *:[ii1Tx'"'ff;:ln H *o'" '',Y:': I
ful :*i::l;ri;tif',i:.i.::,:1.1':ffi z m' ; H;i,;#ll;
Y on.'o. -br. fingers. !'::ll']y-llt..'_ll: off impeller worm.l' Ering plate upwards against the firing :- 

' 
:- 

- 
--l

cap. Z Pin for Worm Wl

The arming and trigger
related and assemble one
exoloder base. It can also
miclranism assembles wi
anism. Illustrations show
assembletl mechanisms

The arming of
a  t o r p e d o  i s
completed af-
t e r  a p P r o x l -
m a t e  l y  7 8 0
turns of the
i r n p e l l e r ;  t h e
trigger mecha-
nism will re-
lease upon im-
p a c t  o f  a P -
proximately 5
pounds' force.
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G O M P L E T T N GT H E  A S S E M B l Y
,\t left (top) is the Safety Chamber and (below) the Detonator Ilolder. The

detonator holder threads into opening in top of safety chamber, r,vhich is tlren

screr,r'ed to the upper surface of the arming gear to complete the assembly in

l lrge i l lustrat ion on opposite prg3.

A R . M T N G  A N D  F I R I N G
The arming and firing of the Mark 4-1 Exploder is basically
controlled by the arrangement detailed in the three snrall
illustrations at right (1, 2 and 3), which must be considerecl
in direct relationship to the three larger illustrations at lcft
and belorv (A, B and C). In I and A, the explocler is
cocked and unarmed. The two fingers rvhich extend dorvn-
rvard from the arming screw are at their lolvest point, lock-
ing the safety balls in the lorvcr sleeve of the top plate into
the groove at lorver encl of the 6ring pin stem (illustra-
tion I). At the s:nre tirne the three 6ring balls, also in the
los'er sleeve of the top plate and in the same plane as thee and in the same plane as the

safety balls, are locked into the
groovc in the firing pin stem
by thc f i r ing cap ( i l lu ' t rat ion
B), making it doubly irnpossible
for thc liring pin to be released.
Illustratiorl 2 and illustration B
cornbine to shorv the conr l i t ion
of the mechanism whcn cockerl
and anned. Arming scrcw has
riscn and cerried the fingers
with it, frceing thc safety balls
from the 6ring pin groovc (il-
lustration 2). Firing balls, horv-
ever) are still locked into thc
firing pin groove by the trigger
cap. Illustration 3 and illustla-
tion I tltrnonstrete the firing ot
thc erplodcr. Safety balls arc
aireacly clear of the 6ring pin
(illustration 3) and movenent
of the trigger cap when forccd
uprvard by the trigger plate has
freed the firing pin stem (iltus-
tration C). Firing spring then
drives firing pins against caps
in cletonator holder.

LEI]T: Cockcd and arnred.
Rotation of arming gcar
hes revolved safcty cham-
bcr ,  ra is ing  de tonator
holder and arming scre n,.
Arming scrcw locked in
uppcr position by stop
balls. RIGHT: Fired. Fir-
ing ring has bcen dis-
Iodged, rvedging trigger
plate upwards against
triggcr cap, raising it and
freeing fir ing pin stem.

I

I'

I
I

r B

a

Cocked and unarmed. Detonator holder
chamber.  arnr ing scre\v i l l  lo \vest  posi-

ising trigger cap cannot fire nechanism
balls lockcd into firing pin stenr.
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A N T I  r  C O U i l f  E R m l i l l N G  D E Y I G
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Once an armed torpedo is on its way to

target, any blow striking it with approxi

6ve oounds or more of force is sufficient to

the exploder and destroy the torpedo be

reaches its objective. Because water cannot

compfessed, it will transmit any violent

turbance, such as the explosion of a

depth charge or shell, for a considerable

tance through its own substance. It is .
known that the explosion of a stick of d

in water will kill fish scores of vards

from the Doint of exDlosion. Hence it is

to see that if a mine should explode

device is the locking rack shorvn above; the function

of the A.C.N,I. mechanisnr is to cause the forked toe

of the loching rack to bear against the top of the

trigger cap, preventing it from rising and firing the
exploder in the event of a nearby mine or depth

charge explosion in the sea. The A.C.M. mechanism

has the further function of allowing the locking rack

toe to be rvithdrau'n as soon as the danger of prema-

ture firing of the torpedo is over with.

some distance from an armed torpedo, su

force might be transmitted through the

to fire the torpedo, unless provision is

against this possibility. Such provision is

in the form of the anti-countermini
"A.C.M." device.

The basic means of settins the A.C.M.
in motion is the diaphragm assembly at left, con
of diaphragm housing A, cap B, ring C, bor
copper diaphragm discs E, lower gasket F,
gasket G and piston .H. The inner portion
assembly "floats" 

within the outer; any co
near the torpedo forces the diaphragm
rvards, and with it the piston. See next
further explanation.

The heart of the A.C.M.

35
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i lO f  E t  p " r , r r renum-
bered from bottom of tli.-
assembly, and then from lcft to
Light. They should be studietl
lvith reference to assemblctl
mechanism pictured directlv
belorv clisassembled view.

I Piston (see bottom of oP-
posite page). When concussion
forces diaphragm assembly up'
wards, piston thrusts against:

2 A.C.M. Lever. Flattcnctl
toe (lcft end as picturecl) piv-
ots under overhang in brse
plate, and is held in placc b1':

3 Lever Screw Pin.

{ Lever Guide :rncl l.rolding
screlvs,

$ Push Rod. Seats in socliet
at fiee end of lever.

f, Push Rod Spring.
/  Lock ing  Rack  B rac l<c t
Mounts on three short stutls
extending up from exploder
base, being held down by
thrcc long screws inserteit
through holes in arms shapcd
to I i t  c lusely around t r iggcr &
c a p .  .  . r €

$ Locking Rack, with retain'
er strap and holding screws.
Forked toe of rack straddles
top plate retaining lug; teeth
on under side of rack mesh
with pinion 12.

t Bell Crank. converts uP-
ward thrust of push rod into
horizontal movem€nt bY rack.

In A at right, locking

rack is inoperative, being

held out of engagement

r.vith trigger cap by bell

cranl< torsion spring. In

B, locking rack is in

locked position; pressure

wave caused by an ex-
plosion nearby has struck
d i a p h r a g m  a s s e m b l y ,
causing locking rack to

engage before firing ring
of expioder rnechanism
can be dislodged. In C,
spring clutch has allowed
locking rack to be dis-
engaged slowly (as pro-

tection against secondarl'
pressure lvave) and sub-

sequent firing of exploder

results in passage of trig-

ger cap past locking rack

37

l0  Bel lCrankTorsionSPring.

I I Bell Crank Pin and cot-

12 Spring Clutch Pinion.

I J Clutch Spring.

| 4 Clutch Shaft.

| 5 Clutch Sheft Bracket and
holding screws.

16 Clutch Worm Wheel

t 5
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Permits locking rack to move into lock-

ins  por i t ion ,  bu t  p rcvcn ts  i t .  rv i t l rd r rwa l

bv  any  mcrns  orhcr  than thc  ou t rv r r r l  ro -

tationof the clutch pinion, which is drivcn

bv thc arrning mech;rnism's vcrtical shaft

through a worm, located just below spur

gcar s,hich drives the arming mcchanism

proper.



t\
rt

,\
,t

The Mark 7 and 8 detonator holders are

cal in size and construction except for a

The general construction of these detonators is

shown above; upper chamber of assembly con-

tains fulminate of mercury detonating charge

resting above a small ignition charge 9f gul-

cotton: Primer caPs at lower end of channels

clrilled through body of detonator receive im-

pact of firing pins, igniting guncotton which

in turn detonaGs fulminate. Detonator should

be stored with holder (see next column) and

safety chamber belonging to it- NEVER AT-

TEMPT TO DISASSEMBLE DETONATORS
FOR ANY REASON WHATEVER' TheY are
constructed to eliminate danger during han-
dling but should nevertheless be treated with
respect at all times.

ence in threading (see below). A line is
across the top end of each detonator
across the top of safety chambersl these

coincide when holder and safety chambe

are flush together after assembly for a w

to assure alignment of firing pins with

caps in detonator. When assembling det(
in holders and holders to guide posts,
certain there is no danger of binding
the arming process.

DOUBI.E PITCH THREAD

OII  Ti lARK 8 HO]DER

For assemblv with corresPond-
inslv threaded safetY chamber
on'iy. Mark 8 hulder (right)

soes into firing Position in
half the time, and hence half
the distance. required bY the
Mark 7 holder (left).
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The Mark 2 booster is a copper container
carrying 2 ounces of tetryl in the space between
the double walls shown in cut-away form above
(container is shown empty to make its con-
struction clear). When booster is fitted into
pocket at top of exploder casing, and safety
chamber is in place as shown above, upper
recess in booster will be properly aligned to
receive detonator holcler when exploder is
armed.

GEIIERAt COMffTEl| I
COl ICERi l I i lG  EXPTODERS

Tetryl used in boosters is very nearly as stable
as TNT, but it should nevertheless be handled with
proper care. Never let familiarity with explosives of
any kind breed contempt for them; they are as deadly
when accidentally set ofi as when intentionally deto-
nateo.

Boosters are issued in individually sealed metal
containers, which in turn are sealed, in lots of six, in
metal boxes, Never break the seals of individual booster
containers until and immediately before installation in
war head for an actual war shot.

Exploder mechanisms are as delicatelv machined
as any mechanism related to the Mark 13-1 Aerial
Torpedo. Treat them accordingly; exploders which fail
to fire may give the enemy just enough time to launch
a torpedo against one of our vessels which may not
miss or fail.

Booster is fitted into Pocket of
exploder casing in war head.
Base plate gasket is fitted in
place and exploder mechanism
ihen lo*.red- into casing with
holding screws as shown' 'care

being taken to accuratelY fit
safety chamber into recess in
booster. Holding screws are
then threaded down. A in il-
lustration below is imPeller
guard, B is underside of
A.C.M diaphragm assembly.

BA



P A R T S  " o * * , .  W A R  H E A D  T t r J f  E X P T O D E R '  K E Y : S G - S T O C K G R O T

NUMBER NUMBER
oF PTECES oF PTECES

40

SCREW

s P 2

JO]NT SCREW 26
s P  l l 9 l 0

IMPETLER SHAFT

sP 12056

IMPELLER NUT

s P  1 2 0 5 4

. ;JJ: :$J, ;  M
STUFFING 8OX

GLAND
s P  l l o 4 9

GLAND NUT

sP I2549

TEST PLUG
WA5}IER

5 P  l l 0 5 t,//

PIN FOR
DIAPHRAEM

s P  I 2 1 2 2

LEYER SCREW

sP 12090



P A R T S  ' o * * , .  W A R  H E A D  T f f J f  E X P l O D E R  K E Y : s G - S T O C K G R O U P .  S P - S T O C K P A R T

N U M B E R
OF PIECES

NUMBER
OF PIECES

I

u''o"?';; 
i euilD

BELL CRANK

sP r2o8s I

WONM SHAFT

sP 12064
LOCKING RACX I

BRACKEY I
sP 12099 |

l

l

I

4 l

BALL BEARINO

s P  1 t 3 3 6 @ . P I N :

s P  l l s 3 2  
|

:

SEARING BRACKET

s P  1 2 0 6 3

BEIL  CRANK PIN
I

sP 12086

S P N I N G

sP  r2 ro4  IBAIL  BEARING
NETAINER
s P  1 2 1 2 6

g
coTTER PrN 

r e,.. 
' -l

sP 475WORM

sP r  2065

STRAP FOR I

LOCKTNC RACI(  |
s P  t 2 5 7 5  |TAPER PIN

s P  1 2 I 2 5

TOP PLATE

sP r 2oe2 I
GLAND NUT

WNENCH
sP 12569

HOLDTNG SCREW 
2 lO

s P  1 I 0 2 0
3 LoNc scREws l

sP I2088

SCREW DOWELS

sP 12091
I  SHORT SCREW 

r
5 P  I t 5 2 6

EXPLODER BASE

sP 1207t

crurcH BRAcxEr i
sP  21093

S P R I N G  I
CLUTCH SHAFT I

s P  1 2 0 9 s  I

F INGERS

s P  l l 4 8 r SPRING 
I

5 P  1 2 1 0 3  |
P INS FOR FINGENS' 4 : )

s P  I 1 5 2 8  |

PtNtoN 
t

sP 120t6 rstuD Posr (roNcr
sP  t t 484

WORM WHEET
t

sP  r2 t00
sruD Posrs

( S H O R T }

s P  I 2 0 9 7
3

i-il'b-

IDLER,  GEAR '  B F i
sP rr5or ,  g-"3

| 
-*leo-

IOCKING RACK.
PIATE & 2 PINS

9G 3647



P A R T S  m m r , .  W A R  H E A D  T ^ S t t  f  X P L O D E R  K E Y T S G - s T o c K G R o u P  '  s P - s T o c K

NUMBER NUMBER
oF PiEcEs OF PIECES

BRONZE BALI -S
33

42 sP 3277

RETAINING LUGS

s P  l t 5 I 7

IDLER SHAFT

s P  1 1 5 0 2

;,-;;;;; I m SCREWS FOR LUGS

s P  r 1 5 2 3

F I R I N G  P I N ,
G U I D E  &  S T E M

s P  2 0 0 7

F I R I N G  S P R I N G

5 P  i l 5 2 0tu)
ilql CAP FOR

F I R I N G  P I N S
s P  l r s 5 3

SCREWS FOR
F I R I N G  P I N  C A P

s P 1 t 5 5 4s P  l t 4 8 t

WORM WHEEL

5 P  l 2 t 3 I

F IRING RING

5 P  l l 4 9 l

s P  I 2 r 3 6

WORM

s P  t 2 l o I

TNIGGER CAP
S P R I N G

5 P  1 1 5 3 4

sP i l493 s P  1 1 5 3 5

/--==-V)
t*._ Y//:.'1

s P  l l 5 l 6 @ SPRINE FOR
PUSH ROD

s P  l 2 l 0 2

LOWER BALL RACE
LOCK WASHENS

FOR SOUARE HEAD
scREws 5P l2 l2 : l

SPRING AND BALL A

GU|DE Posrs 
2A l?ili__R

s P f f J z f  |  - -



r O O L S  " o . * , .  W A R  H E A D  T f f T f  E X P l O D E R
N U M B E R

OF PIECES
NUMBER

OF PIECES

HANDLE (FOR
/69;--=^\eHE)+)

@

scREW DRIYER I
N O . 3 7 l
NO.  38

oPEN END WRENCH 
I

NO.  r 4 l -A

43

JorNr scnEw I
SOCXET WRENCH I

GENERAL USE
SCREW DNIVER

NO. 39

GENERAL USE
SCREW DRIYER

NO.  4 l

SPRING CL IP

MF. I  I

OPEN END WRENGH -qS-'-. Y

IMPELLEN
TEST TOOI

)tF 7
t fFTrNo Toot 2



] {OTES FOR WAR HEAD AND EXPLODER

&



I IOTES FOR WAR HEAD AND EXPLODER

45



] IOTES FOR WAR HEAD AND EXPLODER

46


