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T H I S  I S  T H E  A I R ,  F T A S K
T H E  " B O I t E R  R , O O M "  O }  T H E  T O R P E D O

The air fask, with which is combined the

water compartment and midship section' is the

main body of the torpedo and carries the com-

pressed air, the fuel and the water which release

the energy necessary to drive the mechanisms

which propel and guide the torpedo' The for-

ward and by far the greater portion of the air

flask is for all practical purposes a storage tank

for air at 2800 pounds pressure. Air alone, how-

ever, cannot propel the torpedo for any useful

distance at a sustained speed. But by combining

the air with a highly volatile fuel and with

water, in pre-determined proportions, a gas is

produced which may be likened to steam, and

which provides sufficient energy to propel a

Mark 13-1 torpedo approximately 6000 yards

at a consistent speed of 33.5t.2 knots per hour'

Studv of illustration at
rishf will familiarize read-
.r-with the distribution of
the air, fuel and water to
the various devices and
mechanisms of the tor-
pedo, which are repro-
iuced photograPhicallY in
sufficient detail to be reld-
ily identified when seen in
their proper Posltrons wrtn-
in the actual torpe(lo.
When war head is mount-
ed there is no air connec-
tion to flask.

ArR AT F|-ASK PRESSURE (ZeOO pouNos)

I I I I I I Tg A AIR AT REDUCED PRESSURES

TIQUID FUEt
WATER FROM WATER COMPARTMENT
GAS (Air, Woter ond Fuel mixed!

AIR. FtAgK. FUEL FtAgK AND UUATER, GOMPART

SUPPLY THESE DEV

I

I

I

fUEt FLASK

WATER,
ilOlES Igniter water trip, a device in

m.ntal Jtage at the time of this Mar
ration, is nlot shown here. If made
function between the regulator

and the igniter, and instructions

be made lvailable. Furthermore, its

be simple and readily understandable'
48

TORWARD BUTKHEAD

chined to a high finish externally and- cadmi

plated internotty. Att-t"lkheads,"".d frt'ilq:,

lt"i.- .f br"ntl are likewise cadmium plated

resist corrosion. For about 80\ of its length' fr

The air fask is of welded construction'

the forward joint line to the iuncture of the

compartmenf and midship sec.tion,.the air.flrr

of ma*i*rr.n diameter (22'42"); the midship

tion tapers aft to meet the extreme dirmeter

the afterbodY.
The illustration in color to the right

where the fuel, air and water which are

the air fask are carried. There is no

relationship between the water in the water

partment and in the midship section'

Eil Arn at 2800 pounds pressure. At this tremendous
Ki ;;;;,-i.;k;;.'mu't b. constantlv guarded against

Furr- in fuel flask. This is alcohol of type s

supplied for torpedo fuel; use no other

"utLoltty.

il ylJ,ll,'"'ruL'lf.x":,:"'I'#ff :: tfd*ii
"water 

is {or cooling onlY'



WATER COMPAR,T' IAENT MIDSHIP SECTION

AIR  STRAINER STARTING GEANSTOP AND CHAR.GING VATVE

TURBINE

coMBusiloN
FTASK

HOR, IZONTAT
STEER,I NG
E N G I N E

VERTICAT
STEER,I NG
E N G I N E

WAIER CHECK VATVES SYTPHON R,EDUCER GYRO SP INNING MECHANISM 49



A I R . F L A S K D E T A I
shown is the welded type now standard;.

tvpe which may stili be in servrce at tne u

;i'ilM;;;;i, ilr,'"n" emPloYe$ a steellt

i"t i{.'*"r" iodY ot th" aii n".\ *l$';;;d 
i"*. *x"txut\S>\

iffi,h il.'; b"to forward ind atter b
,.", -o"fio-metal; extreme t"t: TT:

On these two pages is displayed the air

fl"rk lr, "x-ray" to ihJw the positions of the

";;G frttings, and the nttllsl themselves''i.tnS'*s"k'gug*u(c\q''bedasto

;:i;;;l tu"ttio* ""d characteristrcs' l\ask

THE BIOW YATYE
Releases air from flask to. air re'

i.ir-i'g"t"..it."ism o[ exercise head'

o".o-,o from exterior of flask bY

Yi.''.iN..-?s socket wrench'

i" 
-t*ia 

damage to these metal' seat

Xr*tti *"*-i.t"gt' careless handling

heads maY mean a t*:tt:ut 
"}"-Pgi

lffi;l;i ",-i.',, and failure of the
worst.

I

a r i r r u E A D  E  l f f i - - - - - - : -
,i".'i."i.J uutheid mustbe E W drawing the
]i,',l"ii"-,tt"i gats are seated - 

ismall hir

:i.l;'J",i:t:'i"t' '*"-'. Remoue this buttlhead ontv in thc fltffid".Tfil#"il:'fl?tTf ItUXlT'1:";;;-o"u
a " t l - n " ,  t o  d a m a g e  s e a t  i a c e s '  K ( I ' I U U L  ' t " '  - -  \  h a n d l e '  u r u ' " 5

; ; " ; ; i  t 'okos'  *M i t '  
FLAsK Dl I tEi ls loNS'  wElGHrsr Erc '

""":nil;i:l:fi:;l***: 7!r)"' sl'#:":#,*t'.:"1*:'* *
slight taper * ';;';"; redwces diameter cip"ti'v 

-air 
Flask' charged

at after io;nt tlni to-'on"'pond to diame- Capacitv Fuel Flask

rcr of afrcrb"or' "i ;i i '1"'Lnd ioint-line' capacitv water compartment

W e i g h t , E " . t , , , i # j i o , e * r a n d W a t e r 6 2 2 | b . , t i i r . u s k P r e s s u r e o T e s t . - .

50 Weight of Fuel 
f6'B lb' Air Flask Pressure' Workng

;'&"ffi
A Forward  bu lkhead lock

lul l" ,*rra brlkhcacl clamP'

grI:r*?:l,L*l!"u",)"?'i
slots in seat'



AIR CHECK YATYE
Located directly aft of stoP and

charging lalvc. Fastens to lnidship

section shell, opposite access hole

which is clirectly aft of antl parallcl

to the holc giving access to stoP

and charging valve. Air check

valve somervhat resembles the lat-

ter and care should be taken not

to confuse the two valves.

}UEL AIID WATER
STRAINERS AIID
CHECK VATVES
Valve body fastens to toP of mid-

ship section shell directlY aft of

*"i.. .o-p"ttttte nt bulkhead, to

riqht of center and opposite access

hole of 
"4-leaf clover" shape. Must

be positioned so frce carrYtng

ninolis W and F for water and

fu.1 .onn.cting pipes points aft' See

P. 54 for details and assemblY.

BLOWOUT PLUG
Assembles on nipple on
upper, after face of water
compartment bulkhead
(see P. 52). Air at pres-
su re  exceed ing  1200
pounds  escap ing  i n t o
water compartment will
blow out this plug, pass-
ing the water into the
midship section bcfore
destructive Prcssures can
be built up.

YEI{T FITIII{G
Fastens to midship sec-
tion shell hrlf-rvay dolvn
rigirt side bctwcen water
c o m p a r t m e n t  b u l k h e a d
and joint ring. Rcceives

surplus fucl and lvater

at C, surplus air at B,

and vents them through

A into pipe connecting
with afterbocly, through
which vented matter is

car r ied  to  exhaust  in  t r i l .

::'t:.

,:,:,:,':

A l t H
I

K KB
TIIATlI

t
AIR _

PIPE

G

STOP
AIID

rlASK WATER COMPARTIIEilT BULKHEAD
(Left) Foruard face. H: opening to blowout plug. I: nipple

for air to fuel flask. ffl: Fuel flask brackets. K: nipple for fuel

to fuel check. L: opening for main air pipe. (P.ight) Alter

face. H: blowout plug nipple. I: nipple for air to fuel flask.

K: nipple for fuel to fuel check. L: opening for rnain air' pipe.

CHARGIIIG YAIVE
Fastens to midship section shell
at after side of water compart-
ment bulkhead, opposite access
hole through which valve is
adiusted. (See P. 53.) Main air
pipe is screwed and sweated
into valve body.

: nipple for pipe from air
Leck vrlve. BBB: bosses tor

ins flask on water com-

.nmeni bulkhead brackets Jff.
r nipple for pipe to fuel check 5 l

Showing general arrange-

ment of connecting PiPes,
location of blorvout plug

and vent f itt ing.



AIT IN1ET
TO CHECK VAIVE
rROM REGUIATON

AIR, CHEGK VAI,VE

FUEL wArER S1OP VAwE

AIR
CHARGINO WATER, CHECK

FUEI CHECKYAIVE
I

the left displays the afterside of the water com'
partment bulkhead, with the fittings and pipes
which are eitirer directly carried on this head,
or which are connected to it by piping. Actually,
of course, the three valves at the upper side
of the illustration, and the vent fitting at

lorver right, are held to
the midship section by
screws, and would be
disassembled from the
rnidship section one by
one.

I i l T P O R T A l I
When dismount ing p i
trom water comPartm

The main illustration to

bulkhead, tag them by name
or stock part number as
you go; this is only
vou can be sure of returni
them to their proper plac
Follow this orocedure wr

WAIER SIR,AINER

FUEI .  S IRAINER

WAIER TO
co, [Bus f loN poT

FUEI  TO
comBusiloN Pot

FUEI. DE1IVERY

SURPIUS 'UEI  AND
WATEN, TO VENT

AIR IO WAIER
COffIPARIMENT

AIR TO
FUEL F1AsK

SURPIUS AIR
TO VENT

WATER
COMPARIilTNT
BUIKHEAD

all parts similar to

Pxrts,

f/tAlN
AIR PIPE

Vent f i t t ing A (see
r igh t ,  Ia rge  i l l us t ra t ion
screws to midship secti
shell opposite
shaped access hole. Vent pr
is attached through
h o l e .  R e d u c e r  i s  o i l
through this access hole,

{  t " E  f f , r D s H t p  s E C T t o l t  ? o p s l D E ,  w l r H  v a t y E s  t t t  p t A c E

A is fuel and water filling plug. Access hole B, with cover swung

permits connecting air pipe to air check and main air connection to f

flask after assembly of afterbody to air flask. C is stop and charging

in place, D is air check valve, E is fuel and water strainer and check
F is access hole (with cover swung back) to fuel and water con

WAIER
DEIIVERY

FOR CONNECTION
TO AfIERBODY

VENT FITTING

M A J O R .  F I T T T N G g

G A R R . T E D  B Y  T H E  A F T E R S T D E  O F  I H E

W A T E R .  G O M P A R , T M E N T  B U I K H E A D



rH  E  STOP

A N D S C H A R G T N G  Y A T Y E S

The charging valve receives air charg-
ing line to convey air into air flask at desired
pressure, and is also a check valVe which pre-
vents escape of air outboard. Stop valve, operated
manually, is opened when air fask is charged
and closed before charging line is removed;
with stop valve closed, torpedo may be com-
pletely disassembled and overhauled while air
flask remains fully charged.

P"Hf-'"?OEMBlED T

| $p *"""'"'* fffif ru:$i;ff;
l e -

J E- ;.,'ffir$#"-.':l','.ill*"+:;i+;:
Wg-- ;:';- varve prug. Remove ror 6t-w @ .-- ::fi.,::::.: ffiil-*,J: J:l:

,:W;1g-#;ffi
,ffib

reW 6l--:'1.i-''i i"i.,s up or down
with carrier, rotating on pins
(see above) ,

<l- Stop and charging valve body.
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A S S E M B T E D
C I I A R G I I I G  Y A L Y E  S I O P  Y A 1 V E

Check parts in this cutaway illustration
of assembled stop and charging valves
against "exploded" view at right; both
the assembly process and the operation

of the two valves should thus be
readily grasped.

lOW YA1YE
Posit ions at forward end of air f l rsk

(see page 68), and supplies air releasing

mechanism in exercise head when latter is

fitted. A: Retainer. B: Washer. C: Valve'

D: Holding screw. E: Valve bodY.

B 1 O W O U T  P l U G

See opposite page for Posi-
tion on water comPartment

bulkhead. A: Cap. B: Plug

screw. C: Copper shear disc;

replace only with disc made

from sheet copper furnished

by Torpedo Station for this

purpose. D: PIug nut.

Chcck valve. I level at
toll is seat.

t-- Chcck valvc spring.

&w
tr
ffi
@

g! l--- Check ralve stop. Limits

B ehcck ra lvc opening.



F U E L  A i l D  W A T E R .  S T R , A I l I E R . S

A T D
A

@
B

O
c
,&.

ffi$
wrer

@.-j:g

rc#
DF
tr
€'&

C H E G K

Y A L Y E S

This group of four valves

in one body casting performs

functions: the strainers pick
A Checft ualue plug any foreign matter present i

Checrt uabe tuasher

Checft ualue guide

Checft ualue spring

Checll ualue

Strainer plug

Strainer uasher

Sffainer

fuel or water which might

sDravs in the combustion

the check valves automati

prevent leakage from fuel

water compartment to sprays

til valves are opened by red

air pressure when torpedo

launched. Check valves are

ble acting, preventing

outboard when open, as
as to sDravs when closed.

IIOTE that each ot these parts

paired in the cut-away view (lower left) of the assembled valve and strai

in the portion of the valve body nearest you. "I" is fuel inlet, "J" is wl
r  -  r  - - - l ^ ^ ,

inlet. Thorough cleaning of strainers at overhaul must never be

54

G O N N E G T I O
A I R  F l A S K  T O  A F T E R B O

Despite the maze of pipes on both the after

partment bulkhead and the forward bu

the afterbody, these are interconnected at only

points: (A) stop and charging valve to

(B) reducer to air check valve; (C) water to r

pot; (D) fuel to igniter pot; (E) vent fitti

afterbody.



Al R, C H E G K VATYES rhese valves, identical in assembly,
lie between the reducing valve ("regulator") and the fuel and water compartments, closing each

compartment against each other and both against the reducing valve, opening only when the

torpedo is in operation. The check valves sefve also to vent pressure caused by air leaks into the

water compartment; without this venting feature, pfessure would accumulate above outboard ends

of check valves and cause them to open sluggishly.

A Screu plug

A

@
B

@

w
c

Washer

Value plug and

guide sleeae

Bushing for
centering

ualte spring

E Value spring

F Checft ualue

' &

tlOlE: Valve assemblies on
(G) and water (H) sides of check valves are identical; see left side of illustration.
passage above valve plugs from fuel to water side; accumulated pressure due to air leak-

' €

vents through this passage to outlet (I) which connects with vent fitting. Restriction
(f) checks any sudden flow of air which might rupture fuel flask. (K) is outlet to fuel

(L) is outlet to water compartment. '@
g

L
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.  S o n e t h i n g  t o  R e m e n b e r
When assembling torpedo sections, remember
that joint screws for war and exercise heads are
not interchangeable with joint screws for after-

body and tail. Note differences in joint screws
at right, and avoid damage to threads of either

ioint screws or holes tapped to receive them.
NEVER FORCE TOINT SCREWS.

EXERCISE
AIID WAR HEAD
rotilt gcREw

Slotled heod;
l8 threods to inch.

AFTERBODY
AilD TAII
,oilft scREw

No slot in heod;
24 threods fo inch.

C D  D C  A B



P A R . T S  w E t D E D T Y P E  A t R  F I A S K
NUMBER

OF PIECEs

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

NUMBER
OF PIECES

: l

I

' t

scREw 5

56

sP I  5623

YENT FITTING

(wrrH NIPPLES AND i
BNACXET STUDSI ,

(wtTH ctaMP scREw, I

@

PIPE-BLOW VALVE TO
ExERcISE HEAD

sG 3769

C O P P E R  S H E A R  D I S C
A]R YENT VALYE

sP  1530 t

SCREW FOR MOUNTING
Arn YENr *..t t:::: ,l urro



P A R T S  * E T D E D T Y P E  A I R  F L A S K
NUMEER

OF PIECES

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

NUMBER
OF PIECES

57

PIPE.WATER CHECX

PIPE.WATER HEAD
TO FUEI FLAS(

sc 3768

sP 2467 ?

?tPE.A|t cHEcl(
TO WA?ET

lo i766

FUI! A'{O WATER



P A R f S  * E T D E D ' Y P E  A I R  F I A S K 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

NUMBER
OF PIECES

NUMBER
OF PIECES
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STOP AND CHARgING
VALYE BODY

s P  I  l 4 7 t

'CREW PIUG

YALYE CAIRIER

s P  l t 2 3

YALVE SPRING

VALVE STOP

sP 243

ti ,r, ': ffiilm



T O O T S  , E T D E D T Y P E  A t R  F L A S K
NUMEER

OF PIECES
NUMBER

OF PIECES

I
l
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DOUBLE 5OCKET
WRENCH

Rocad cnd No.  13
Squore  end No.  I4

DOUBLE-END
SPANNER WRENCH
Lorgc  end No.  lS lA

Snq l l  end No.  l8 I

EYE BOLT

No.  234

SCREW ROD r . ' : E

SOCXEI  WRENCH
scREw DRTYER ' ,55P5n

I J-:..-:::::-l-Jl I rr
N o . 3 9  ,  \ < : t = g

R o u n d  e n d  N o -  2 2 7  |

S q u o r e  e n d  N o .  2 2 7 4

S P A N N E R  W R E N C H
S q u q r e  s l u d s  N o .  l 5 l

R o u n d  s l u d s  N o .  l 5 l A



NOTES FOR AIR FLASK
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I {OTES FOR AIR FLASK
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i lOTES FOR A IR  FLASK
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