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RESTEICTED
C. F. '0' CLASS SUBMARINE NOTEBOOK

CHAPTER 12 - WEAPONS SYSTEMS

12,01 ANTRODUCTION

A C.AF, '0' 0lass submarine has six 21 inch torpedo
tubes in the bow and two in the stern. A control system permits
pre-firing settings and in some cases post launch guidance to be
épplied to torpedoes. This system, centered and operated from
the Control Roow, enables Mk. 37 torpedoes to be fired from all
elght torpedo tubes.

Each set or torpedo tubes, forward and aft, extends
from withia the submarine through the dome bulkhesds. Thne
compartments directly inbosrd of the tubes are the Torpedo Rooms
and are where reilcad weapons are stowed; in addition these
spaces have handling equipment for embarking and losding
torpedoes.,

The submarines are fitted with two Submerged Signal
Ejeotors (S.S.E.), one in each Torpedo RBoom. The purpose of
these o jectors i1s to release from the submarine smoke and flare
markers, signal grensdez and decoys,

Sonar and Fire Control, although nominelly a part of
the Weapons'® system are administered in the submarines by the
Operstions Depsrtment, Due to the oclassification of these
systems and also the types of weapons. No notes about them
are included in this publicetion.
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CHAPTER 12 ~ PART 1 - FORWARD TORPEDO TUBES

12,10 TORPEDO TUBES GENERAL

The torpedo tubes are wet slsck fit type and water
pressure tested to 400 p.s.i. Each comprises two rolled end
welded lengths bolted together, with a muzzle door at the
forward end and e breech door at the after end; the two doors
being so Interlooked with each other thet they cannot be open
at the same tinme,

Attached to the muzzle door is & shutter that seals
the opening in the bow stresmlining, but will open to sllow
8 torpedo to be fired,

12.11 TORPEDO TUBE CONSTRUCTION

A. Inboard Length

This 1s of 0.5 in. thick steel plste rolled and
welded to form a tube ‘of 22,5 in. internsl diem.
It hes 8 rear end end a connecting flenge welded
to 1ts after and forward ends respectively. The
continuous tube so formed is about 116 in. long.
The rear end 1s a forging of greater thickness
then the middle length; it cerries firing and
venting tubes, rear door locking gear end a rear
door hinge. A flange on the after part of the
rear door locking ring, and its after edge forms
the jJjoint ©3:: for a rear door.

The connecting flenge 1s machined from solid steel.
It consists of a hesvy flange with a short pro=-
Jecting collar which 1s welded to the outer end

of the lnboard length. Both the resr end and the
connecting flenge are of the same internal diameter
as the tube,

B. Outboard Length

This 1s also of three sections, nsmely the tube,
the sleeve and the 1lip end. When welded together

they form a tube about 175 in. long. The tube
portion is rolled snd welded to the same dimensions

8s the inboard length, but 1s somewhat longer.
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12,11 TORP&DO TUBL CONSIRUCTLION
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B. Qutboard Length (contd)

The sleeve portion pasees through the domed bulk-
heed end, to provide additional strength at this
point, is of 1 1/8 in, solid-drawn steel tube,

At the forward end of the sleeve 1s a 1% in,
thick flange which, when the tube is erected in
the submarine, is bolted to the flange of the
bulkhead sleeve, The 1lp end 18 & short length
of solid-drewn steel tube. It is secured to the
Torward bulkhead by bolts which pass through a
flenge welded to its, about 6 in. from its forwerd
end. Around the widdle of the outboerd length a
1 in. thick flange is welded; this provides
edditionel strength to the unsupported part of
the tube passing through No. 1 mein ballast tank.

C. Besrers

To form beerers for weapons, aluminium-bronze strips
ere fitted st the top, bottom and both sides of the
tube bore. They are riveted to the tube and extend
from the reer end of the inboard length to within
about 5 ln. of the lip end. The top strip 1s wlder
then the others 2nd is slotted lengthwise to provigde
a8 channel for the top lugs of weapons; the resr end
of the slot being bell-mouthed to facilitate eesy
entry of the top lugs. Both top and bottom strips
Bré cut-sway to avold fouling varlous spertures
provided on or near the centre line of the tube.

To guide weapons es they sre being locaded, the
after ends of all strips are chamfered.

D. @Gas Check Bings

Two of these are fitted in the outboard length;

one is in line with the forward end of the bearer
strips and the other ebout 6 ft farther aft. Each
ring 1s of gunmetal and consists of four sections
sheped to fit between the strips; each section belng
rilveted to the tube, The bearer strigs and check
rings are bored to an internel diameter of 21.1 in.

E. Muzzle Doors

This 1s 8 circular steel door with a dexine sealing
ring held in a groove in its inner face by & retalning
ring and set bolts. The sealing ring bears sgalnst
the forwerd end face of the torgedo tube when the

door 1s shut. A top plate is bolted to a flenge

on the top of a hinge shoft ond has a drilled pro=
Jection, which is 1in line with a drilled projection

on the upper hinge arm. The projectlons are linked

12-6
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Muzzle Doorg {contd)

to one end of a connecting rod by a keyed pin,
The connecting rod 1s sctusted by & hydrsaulic
ram, through sn ogerating shaft and a crosshead;
fore-gnd-sft movement of the operating shaft
being converted to an enguler movement of the
door by the top plate,

Bow Shuttep

Eech shutter 1s & rectsngular plate stiffened by
angle bars welded to one face, end, when shut, it
fills 1ts torpedo tube orifice in the bow casing.
Hollers run on a gunmetal bath secured by screws
to the bottom plating of the shutter space, The
roller shoft 1s supported at one end by a gunmetal
bush, The position of the shutter in the orifice
can be adjusted vertically by roteting the roller
shaft,

When the muzzle door is being opened or shut, the
operating link rollers travel along the slots of
guldes end, as the operating links rotate, other
rollers are brought into contsct with either the
gulde linboerd faces or with the outer face of the
shutter. When the shutter is wide opeén, 1its smooth
outer facé forms e vertical guide plate for a
weapon leaving the torpedo tube.

Crossheed snd Shafting

In No. 1 main ballast tsnk three boxes are welded

to the forward bulkhead; they are on the centre line
end sre 1in verticel line with each other. The boxes
contein the connecting rods end crossheads of the
muzzle door operating gear; each box serving the

two tubes sdjacent to it. Each connecting rod passes
through & hole in the forward face of its box, end
1ts after end 1s pinned in 1ts crosshead.

Hydrsullc Rangs

These are mounted on the forward bulkhesd of the
torpedo compsrtment, between the torgpedo tubes.

Each rem is double-acting and is powered by oll

from the hydreulic system. The ram rod is sealed

in three glends; one in the cylinder cover, one

in the forwerd end of the cylinder, and ome in

the bulkhead. A plston sssembly is carried on the
rod and works 1n the cylinder. Should hydraullo
pressure fall, the rems can be supplled with
pressure from a hand pump in the Torpedo Compartment.

1.-7
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Op e C '

Esch muzzle door hydrasulic rem control valve
errembly 1s bolted to a psd near the rear end of
its tube and 1s of the rotery fecé€ tyge. Each
asseémbly consists of a steel block contalning two
lsolating velves snd & control velve. An interlock
between the control vslve and the breech door is
actusted by the control velve lever.

y,] 180° TOOTHED SECTOR

M

o/

e R
T n A

Breech Door and
Muzzle Door operating
Lever interlock

LOCKING RING
(SHUT)
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K.

L.

Breech Door ond Muzzle Door Opersting Lever Interlock
This ensures thatﬁ

(a) The muzzle door opersting lever cannot be
*  moved unless the breech door locking ring
is fully in the ‘'SHUT' position.

(b) The breech door locking ring cennot be
turned for opening unless the muzzle door
operating lever 1s in the 'SHUT' position.

The control vslve and assembly 18 mounted on the
inboerd side of the tube. The muzzle door ogperating
lever, whlch moves through 90 degrees, hes s 180
degree toothed sector on its boss; thls engages
wlth a slmllar toothed sector on the control valve
opersting spindle. The lever 1ls keyed to one end

of the plnlon shaft, the other end of which has a
pinion engaging with the rack of an interlocking
bolt.

When the locking ring is fully shut snd the muzzle
door operating lever moved to !OPEN', the bolt
slides into a hole 1n the breech door, thus holding
it tight end immovable. If the locking ring is not
fully shut, the bolt will not be aligned with the
hole and the operating lever willl not be able to
open the muzzle door.

NOTE This interlock is not direct with the actual
muzzle doors; it could be, therefore, in the
event of a hydrsullc fsllure that the door be
open when the indicator shows 'SHUT'. The
locking bolt on the breech door test cock
end the breech door safety swing bolt willl,
with €orrect drill, mailntein watertight
integrity.

Aanterlock with Hend Firing Velve

The cover of the muzzle door ram cylinder has a
freme work welded to it, and a crossheasd 1s screwed
on the after end of the ram rod. The frame work
supports & link mechenism which operates an interw
lock between the ram and the firing control valve
of ite tube,.

12-9
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L. JInterlock with Hand Firing Veive (contd)

When the rem rod moves from shut to open, the
roller moves along the streight length of the cam
bsr until the muzzle door has opened sufficlently
for & weapon to leave the tube without fouling

the muzzle door. (the 'just fire' position),

The roller then contacts the hook and moves the

cam bar; thereby freeing the interlock. Conversely
the 1nterlock is re-set when the muzzle door is
being shut.

CiiAdANCE
LL BT
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M. Muzzle Door Indicetors

To verify the positions of the muzzle doors,
indicators sre fitted nesr the inner rear ends

of the torpedo tubes snd are visible from the
firing control panel. Eech indicator 1s a
rectangular engraved plste with a polater which
protrudes from a slotted tube secured along the
top edge of the plate snd 1s connected by & ceble
to the rem rod of the ogerating gesr,

CONNBCTION T MEY INTERLOCK

sy

Wi
'("\’.g.;

=3
| "?ﬁi&ﬁi‘,ir

Muizzle Door Tndicators

REMOTE INDICATOR
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N.

Breech Doors

A circular cast-steel door with a néwoprene joint
ring sesls the inboard end of the tube. The door
is hinged sbout 1its inboerd edge, and a locking
ring 1s screwed on the two-start buttress thread
of the tube rear end. On the door rim are ten
equally spaced tecth, and similar teeth sre cut
in a flange on the locking ring. On shutting the
door its teeth pass through the g8p8 between the _
locking ring teeth. A rack is bolted to the locking
ring flange snd 1s engeged by s sinion on the end

of & door handle shaft. By turning the door handle,
the locking ring is roteted and 1ts teeth ride over
those of the door; thus, due to the buttress thread,
the door is forced bodily agalnst the joint face,
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N.

Bregch Door (contd)

Three stops are fitted on the hinge. A spring-
loaded catch engages the centre stop snd holds
the door fully open; a handle being fitted for
withdrawing the catch. A second stop prevents
the door from swinglng too far ogen. The other
stoy engsges & lug on the locking ring when the
the door 1s open; it thus preveats the ring frow
being turned ln the shutting direction uantil the
door is shut.

The sefety swing bolt is fitted on the side of the
tube opposité the hinge, end has a collar which
fits into e slot in & lug formed on the door. A
locking nut 1s screwed on the bolt and bears agalnet
the lung when the door 1s shut. Before the bolt can
be swung clesgr of the luz, the door must be opened
sllghtly for the collar to clear a recess in the lug
slot. Therefore, if the tube 1s flooded end an attemyt
is gade to open the door, water will flow from the
tube before the bolt cen be removed from the lug;
the door can then be re-shut easily by tightening
the locking nut.

/

Rear Door Teeth

SN\
| |
Safety Swing Bolt A d i Ney T = MMX¢19¢3
Jﬁ?ﬁﬁﬁﬁiqﬂ_ 4 %
] I
Stirrup x o
o
Reamer

Lug
Tocking Bolt
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Breech Door (contd)

The combined test cock and locking bolt is fitted
low down on the door. Its two functions are to
secure the locking mechenism when the door is shut,
snd/or for testing to sscertaln whether the tube 1s
dry before the door is opened. When the door is shut,
the actlon of shutting the cock moves the locking
bolt downwards by means of & rsck end pinion; the
bolt besring against a stoy, on the locklng ring
whleh 1s thus prevented from turning ln the opening
directlion. Conversely, as the bolt 1s freed the
cock 1s opened, The hole in the cock uncovers,
however, before the bolt is clear of the stop on
the lockling ring, thus wsrning of & flooded tube

1s given before the locking ring can be wmoved.

Ihe interlock with the muzzle door opersting gear
rrevents the lockling ring from turning when the
muzzle door opersting gear is 'OPEN'., 1In addition,
the followlng three safety devices sre fitted:

(a) A combined test cock and locking bolts which
rrevents the locking ring from moving from
'SHUT' until the test cock 1s opened, A
resmer for ¢learing the hole in the cock
is cliped to the door,

(b) A safety swing bolt which yrevents the breech
: door from belng forced open, lest the door is
unlocked when the tube is flooded,

(c) An 'L' shaped stlrupy which prevents disengagement
of the swlng bolt before the door has been unlocked.
It is so secured to the locking ring that the
swing bolt ls in the verticle stroke of the 'L!
when the door is locked, and is in line with
the horlzontsel leg snd therefore free to swing
when the door is unlocked,
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12,114  PRALL FOR CPENING BREECH DOOR

l.
2,

3.
b,

Se

6,

7e

9.

NOTE:

Check muzzle door control valve lever is shul.
Check muzzle door indicator s to the shut position.
Vent tube (via individual tube vent on the 9 valve chest.)

Operste test coock and locking bolt using resmer.
if no water is present, continue opening)

Turn looking ring until base of 'L' shaped stirrup is flush
sgainst safety swing bolt.

Slsoken safety swing bolt 2 turns and then break the door
seal, if no water 1s present;

Continue unscrewing the safety swing bolt snd swing it
olear into the 'L' shaped stirrup.

Open rear door completely allowing the retaining stop to
engage.

Cheok the tube empty.

The Breech door is never to be opened at sea without
gh: gennission of the Captain or the Officer of the
atch,

12"'15 ¢
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N. Dreech DPoors ({(contd)

DISCONNECT SWITCH

CONDUIT LOCKING RING

DOOR

CONNECTOR
RECEPTACLE ©

OUTER PLUG D

b e = & ! INNER PLUG A

CABLE cuip
BOTYOM 3STRIP

CABLE GUARD
TORPEDO CONNECTOR PLUG B

HINGE

12.12 FLOODING, DRAINING, VENTING AND BLOWING

1 reqge

For the correct working and firing of the torpedo
tubes it ls neceszary to be able to:

{g) Flood the tube from a tank lnside the submarine
s0 thet no more water csn enter when the muzzle
doore sre opened for firlng, and thus no change
ln the longtitudinal trim of the submarine will
result,

(b} Draln the tubes into a tenk inside the submerine
after firlng so thet breech doors cen be opened
to reload the tubes.

(c) Do allow sir to enter the tubes whilst they are
being flooded or drsined,

(d) VUse low pressure sir to sssist in speeding up
floodlng &nd drsining operstions.

These reqguirements are met by the use of the tanks,
fittings and systems described below,

12=16
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12.12 FLQODiNG, DRAINLNG, VENTING AND BLOWING (CONTD)
A. Topks

Two ilnternal tenks are provided for use with the
bow tubes:

(1) An sutomatlic luboard bent tank (A.L1.V. tank),
which 1s an open-topped tank of 9 tons cepscity
and 1s lmmedistely below the tube resr ends.

(2) A torpedo operating tank (T.0.T.) which hes a
cegacity of 20 tons and is divided by the central
trench of the Torpedo Compsrtment, to foram one
port and one sterboerd tenk.

B, Tube Dralp Systenm

Ezch port and starboard set of tubes 1s connected
to lts respective half of the T.0.T. by a tube
draln system that serves for both flooding and
draining of the tubes.

Ne. ! TUM

Ne.d4 TUBE Sl

J
§

TO T.0. TANK

DOMED BULKHEAD

Tube Drain System
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12.12

FIOODING, DaslNING. VeNTING AND BLOWING (CONTD)

B.

C.

dube Drejn Systep (contd)

Each tube has & 3.5 in. diam. plpe secured to the
bottom centre~line of its preasrp end 2nd is counecteg
via this pl.e snd &8 screw-down stop valve to a 7-in.
bore pipe that is led to the 7.0.7. and 1s common

to all three tubes of the sot. For convenlence, thne
three tube drain vslves of each set are groug.ed on
the outbosrd side of the lowest tube of the set.

tombiged Hot Run, Vept and Blow Systeq

Quthoard of each set of tubes is a panel on which
are mounted the vaelves to interconnect the functions
venting, blowing and making rrovision for 'hot run'
tor,edoes, The complex 1s so designed as to allow
dny one tube in 2 set or all three of 2 set to be

operated st sny one time.
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12.12 | FLOUDING, DEALNING, VuNI'iNG AND B3LOWING (CONTD}
C. & ed Hot B Ve 1 Blow S = (contd)

b,

Each penel has three rows of three screw-down

stop valves, which, from top to bottom, are the

hot run, the tube veat, and the tube blow valves
respectively. The outlets of the hot run valves
zre intcrconnected hy a cross-connectlon pigpe,
which in turn is piped to & master hot run valve

on the hull. The blow valves are simllarly later-
connected =nd are jolned to a low=-pressure blowing
system through a master blow valve &t the bottom

of the panel. The deslgn of the castings that
connect the hot run vslves to the tube blow valves,
snd of the valve bodies provides a separate con-~
tinuous chennel with two branches between esch .slr
of valves, Each top branch 1s piged to the A.lL.V.
ploe of its tube, and each bottom brench forms the
body of its tube vent valve. The outlets of the
three vent velves are piped to a tundish, which 1s
below the .encl and drsins to the A.I.V. tenk. All
the pipes zni casting channels of the system are of
2.5 ia. pore, end a drain plug ls screwed lato the
lowest part of the blow valve laterconnectlon,

Qveratlon

the two systems described above énable the tubes
to be flooded, to be dresined, snd, when speed 1is
essentlal, to be blown down; 1in addition, they
enable any one of these ogerations to be performed
on all three tubes at once if necessary. For
flooding 2 tube, the tube vent valve and drailn
valve sre ogened, a combined vent-and-blow cock

on the T.0.T. 1s put to BLOW, then sir is supylled
to the tenk untll water flows freely from the tube
vent velve. For dralniag, the T.0.T. cock is put
to VENT, the tube vent valve 1= opened, theun the
tube drain valve ls opened untll the tube 1is empty.
Flow blowlng-down, the T.0.T. cock 1s put to VeNT,
the tube vent valve is shut, the tube drain velve
is opened, then the mester and tube blow-valves
are opened until the tube 1s empty.

Draig Velve Gratlipes

To prevent debris from eatering the draln systcms,
gratings are fltted over the drain valve plpe
orifices of the tubes.

12-19
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12,13 D w FITTINGS
A. 2 S Sp Catch Asse

The top stop and spring cstch besr sgalnst the
forward end after ends respectlvely of the top

lug of a loaded weapon; they thus prevent the
weapon from moving forward and aft, The spring
catch 1s lifted sutomatically by the top lug

when a weapon 1s belng loaded, but 1t must be

lifted by hend before the weapon can be withdrawn,
from the tube. The top stop is 1lifted sutometically
by 8n alr wotor during s firing cycle, so that the
weoypon s free to lesve the tube. They are
contalned in s watertight stop box which 1is in

No. 1 mein ballast tank snd 1s spigoted and secured
to & pad on the top centre 1line of the tube., A

slot 1n the s igot 1s allgned with the tube sto,
bearer strip groove, and the stop and catch nor-
mally project into the slot. Thelir operating
mechenlism 1s contsined in an opersting box secured
to a pad on the top of the tube, Jjust abaft the

dome bulkhesd. They sre connected to thelr operating
box by one operating shaft each; the top stop sheft
pessling through the centre of the spring catch shaft.,
Thus, one dome bulkhead gland suffices for both
shafts.

The top stop is & 1.5 in. diameter stainless-steel
bolt and is fitted in the foremost of two housings

in the stop box. The spring catch is 8 1 in. diameter
stalnless-steel bolt and 1s fltted in the after
housing of the stoy box. It 1s loaded by a spring

to keep it IN; the spring beilng attached et one end

to 2 lever clamped to the operating shaft, and at

the other to a bracket secured to the tube.

A plate cover l1s secured to the operating box snd
had a slot to gulde the clutch handle into either
engeged or dlsengaged positians of the clutch. The
hondle can thus be used for lifting the top stop

or spring catch, or for sheking them up occasionally.
For 1indicating whether the top etoy and syring

catch are IN or OUT, en indlcator plste is secured

by screws to the cover and aligns with the indicator
yolnters,

The mechanizm for opersting the top stop is contailned
in & cylindricsal hollow housing on the underside of
the operating box. The housing has an a2ir motor
cylinder at onc end,

12-21
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12,13 TORPEDO TUBE FITI'INGS (CONTD)

A.

C.

S S C e {contd)

The motor cylinder has two air pipe connections;
one from a hend firing velve (H.F.V.), and one
from an suxiliary small firing vslve (sux. S.F.V.)
motor., An exhaust groove in the plston 1s sligned
with the latter elr connectlon, snd, when the top
stop 1s DOVN, 1t connects the sux. S.F.V. wmotor
bore to stmosphere, via & vent plug in the housing.

Thus, the top stop is:

(1) Normelly held IN by the sleeve spring force
acting through the sleeve, quadrent, top
stop opersting shaft and pinlon.

(2) Lifted to OUT when, during a firing cycle,
slr is supplled to 1lts motor cylinder from
the H.F.V.; the plston exhsust groove belng
sesled by the housing, snd the air passing
to the sux. S.F.V. motor,

(3) Beturned to IN when the H.F.V. is replaced sfter
firing; the sleeve spyring forcing the piston
back to its normsl position, thus uncovering
the exhaust groove 2nd venting the aux. S.F.V.
motor to atmosphere; the outer end of the top
stop operating cylinder belng vented vis the
H.F.V.

Trdn e

This forces tne torpedo slr-starting lever aft
when o "steam" torpedo 1s being discharged. It

is fitted In a watertight tripper box which is
secured to a pad Just off the top centre line

of the tube, To lndicate whether the tripgper is
UP or DOWN, an arch shaped indlicator plate bridges
the spindle end is bolted to the casting.

fube Discongect Switch

When s tube 1s losded with a torpedo 1t wust be
connected to s torpedo control system within the
submarine. To do thls, an umbllical cable attached
to the torpedo i1s plugged into & fitting in the tube
breech door, which is conaected by an externsl cable
to e disconnect switch on the tube; the switch being
rermenently wlred to coatrol system clrcuits. On
firing, the circults ere broken by the asutomatic
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©. Zube Dlacomnect Switch (contd)

operation of the switch, An opersting arm on the
switch 1s so connected by levers to the top stop
shaft that when the tube firing lever is rulled,
the top stop operating gear triggers the switch;
the levers being so arrenged that the switch
operates before the top Btop is fully raised.

12,13

The switch gear 1s contsined in 2 5,11% aluminium-
alloy cesing. One »8rt of the casing is bolted

to 8 pad near the to, centre line of the tor,edo
tube, the other part forms the cover. An opersting
shaft passes through and 1s sealed in a hole in

the back of the ceelng flxed part. The outside

end of the opérating shaft 1s connected by a rod
and levers to the toy stoy shaft,

The shsft of »a resetting lever passes through ani

i1s sesled in a bush through the centre of the casing
cover. The resetting lever is restricted by two
stops cest on the cover,

WMMMMMM

When the top stopy is DOWN, the disconnect switch can
be set by moving the resetting lever towards the
word ‘RESST cast on the outside of the cover; by

(1)

(2)

(3)

- doing Bo:~

The resetting cem plete contacts the regged
arm and rotstes the centrsi shaft; thereby
engaging the electrical contacts.,

The switch catch rlate moves, stretches its
spring end 1s held by the toe of the L-she,.ed

pewl,

The peg of the L-shaped pawl traverses the slot
in the circyler plete end rests agalnst one end
of the slot.

The resetting lever can then be relessed; thus it
willl be returned to itsg stop, under the actlon of

1ts cam plate spring.
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D. ggggang? of I?n Stop Asseably and Disconpect
Suitch {contd

When the top stop is being 1lifted on firing:

(1) The operating shaft is rotated by the top
stop interlock shaft.

(2) The circular plate rotates and forces the
toe of the L~shaped pawl away from the
switoh catoh.

(3) The central shaft then rotates, under the
action of the switch catch spring, and the
electrical contacts are opened.

When the top stop 1is replaced, the operating shaft
turns and resets the L-shaped pawl in readiness ts
hold the switch closed when the resetting lever is
put to BESET.
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12.14

A.

B.

RI

G _GEAR

Iptroductiop

The =ystem described in the following pages
covers the "deslgned” arrangements; subsequent
modificstions may tske plece which will change
the system as described.

The normsl method of dischsrge for torpedoes
carried in RCN 'O' class submzrines, is a
'swlm out' relesse whereby the motor of the
weapon ls started and & modified Low Pressure
elr system used to operate the top stop
mechanism end Disconnect Switch., Onoe free
to travel, the torpedo swims 1ts own way out
of the tube,

Wegpons can be discharged from the tubes by the
controlled admlssion of a compressed air impulse;
this 1s cut-off when the impulse pressure has fallen
to a pre-determined figure which varies according
to the depth of the submarine. Before the weapon
leaves the tube, the exipanding sir is vented into
the submarine, thus ensuring that the discherge

is splashless; the venting being continued until
enough water has been taken in to compensate for
the negative buoysncy of the weapon. This seguence
i1s initlated by operating s hand firing lever, and
1t then proceeds autometically.

Alr Supuly Systeg

Two sepsrsts air systems are fitted; one is a high
pressure system at 2500 1lb/sq.in; the other is a
low pressure system in which the pressure varies

at each tube on calibration but must be between
1200 and 1500 1v/sq.in. The H.P. system operates
the L.F.V. motor and an impulse cut-off (I.C.0.)
unlt, end also provides a constent impulse pressure
for discharge. The L.P. system initiates the
firing cycle snd controls the venting cycle,

F Reservolrs

Each tube has a firing air reservoir of 3% cu. ft.
capaclity. A 4-way adaptor screwed into the forward
end of the reservolr 1s sealed by a leakproof washer
and hes two holes 1n its inner end; one ls the
cherging-pijpe connection alr hole, and the other

is the drain-connection hole, in which a pipe 1is
screwed and sweated, This pilpe 1s so bent that

1ts open end is just clesr of the bottom of the

reservolir; thus any waster thst may c¢ollect 1in
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12,14 ELBING GEAR  (CONYD)
C. Firing Reservoirs (contd)

the reservoir will be blown out first when the
reservolr drain vzlve is opened. Each reservoir
h8s a maximum working-yressure of 2500 1b/sj.in.
end a proof test-pressure of 4500 1b/sq.in.

D. F Vs ¢ M

This unit is bolted to the Tiring sir reservoir
of its tube; it controls the rate 2t which H.Z.
alr cen enter the tube from the reservoir. When
its motor receives air from the sux. S.7.V. and
motor 1ts valve opens st sz rate determined by a
silicone-fluld filleqd dashpot mounted on its body;
it then passes the sir to its tube vis a waterp
non-return velve (W.N.E.V.} on the tube firing

pripe.

When the valve 1is being opened, ports allow a
gradually-increasing volume of air to pass from

the reservolr to the tube, via a flanged connection
on the tube and the water non-return valve. Through
the lowest part of the body is & drsin nole, water
leakage from which will indicate thet the V.N.R.V.
1s defective, and alr leakage will indicate thet

the L.F.V. is not airtight.

E. Dashyot

This 1s filled with silicone fluld snda is fitted
to control the rate at which the L.F.V. will open
to admlt lmpulse zir to the torpedo tube duriang

& firing cycle. An indicator plste gradusted in
turns and tenths-of-a-turn 1s mounted on the dassh-
pot cylinder and 1s aligned with an indicator
sttached to e needle valve, the setting of which
determines the opening-rate of the L.F.V.

P, W Return Vplve

When a torpedo tube 1s flooded, water 1s ,revented
from entering the body of its L.F.V. by & water
non-return valve (W.N.R.V.)

The W.N.R.V.s of tubes 3 and 4 are fitted wlth
draln plpes so that they can drain completely

into thelr tubes during blowing-down; but such
plpes are not needed for the other four tubes.
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12,14

G.

H,

lopulge Cyut-0frf Yalve Unit

During a firing cycle, the 1.C.0. unit determines
the pressure at which the impulse alr supply to

the tube will ke cut-off, this pressure varyling

in accordance with the firing degth. The valve of
the unit is constrained to Op€n by a sigring, but

it is constrained to shut by both sea pressure and
H.P. 8ir pressure. 1t remsins shut during 8 firing
Cycle until the H.P. air gressure has fallen enough
for ite s.ring to overcome the combined ses and

alr pressures; it then opens and supplles H.P. sgir
to the shutting side of the L.F.V. motor, the
effective piston sres of this side of the motor
being greater than that of the opening-side,

Hand Firigg Velve

This 1s opened to commence the firing and venting
cycles. Whea open, 1t pesses L.r. air to the toyp
stop operating cylinder from which the air ,ssses

to the auxilisry smsll firing valve motor. It 1is
shut after a weauon has been discharged, and it then
énables the firing and venting system fittings

to vent to atmosphere and subsequently to recock.
The H.F.V.s for all tubes are mounted on & psnel
between the tubes and are interlocked with tfheir

bow cap operating gears.

In the top end of the iever ls & syring-losded
thumb gush or operating. To .revent zccidental
operation of the valve, 8 feathered safety pin

ls fitted through quadrsnt snd hand lever, The
toes of the lifting arms are machined to suit bow
cep operating gesr interlock c ams.

So0lenold Operated Valve and Motor

The torpedo tubes can be fired from the Control
Room. To achieve this, the hand firing valve
bracket of ecach tube 1s fitted “ith an eir motor
which is supplied from & solenoid opersted valve
nearby. When energiseq Dy pushing a button in

the Control Room, the solenoid 1ifts the zir valve
which passes alr to the motor. No extrz interlocks
are fitted to this system becsuse the bow cay/H.F.V.
interlock will prevent movement of the H.F.V.
should the solenoid be eénergised when the bow ca,
is shut. A TUBe hesDY _ush 1is provided in the
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FIRING GILAR (CONTD)

J.

M.

Solenoid Operated Valve gnd Mator (contd)

Torpedo Compartment so that the Torpedo Officer
can Inform the Control Room when s tube is ready
to be fired,.

) Q Mo

When this 1s supglied with air from the hand
firing velve, it first causes the disconnect
switch to open, snd it then 1ifts the top
stopy and syring catch.

S B v and M

After the top stop opérating motor has actusted,

1t passes L.r. alr to sn suxiliary smell firing
valve snd motor (sux. S.F.V. and motor), which is
actusted by the L.r. air and csuses H.P. sir to
flow to the opening slde of s large firinz velve
motor (L.F.V. motor) and also to an laopulse cut-
off valve unit (1.0.0. unit): in addition it allaows
the L.P. air to pzss to @ cagoclty chsmber, via a
differentisl valve znd = compensating unit,

Differentisl Valve, tompensating Unit and Cagzcity
C

Chamber

After the top stop has been 1lifted during = firing
cycle, L.F. air passes visz the aux. S.F.V. and motor
to & diffe-:ntial valve and & compgensatiag unit.,

The zir forces the differential vzlve downwards
againet the piston of a fluid-filied dashgot and

is then allowed to pass to the oyenlng side of an
sdutometic inbosrd vent velve motor (A.I.V. motor);
this then opens to allow ex.snded impulse air,
together «ith enough weter to compensate for the
negative buoyancy of the discharged wesypon, Lo

enter the A.1.V. tank. During this time, however,
the L.FP. alr passes into a cagpacity chamber via

8 needle valve of the compensating unit, the setting
of which i1s controlled Ly a hydrostat, i.e, in
accordance with the degyth of the submsrine. The
chember 1s connected to both the shutting-side of
the A.l1.V. motor and the underside of the differentlsl
valve, so that vhen the _ressure in the chembar is
sufflcient, the A.1.V. vulve is forced shut, snd the
differentisl valve is forced upwards snd czuses the
oréning-side of the a.l.V. motor to vent to
atmosphere,
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N.

L Ve

A flanged pipe connectlion on the top of the tube
rear end 1s Joilned by a 5.5 1ln. bore pipe to the
A.l.V. tank, vie a combined automatic inbosrd
vent and hend emergency sluice valve assembly.
This arrsngement 1s for:

(a) Venting impulse sir inbosrd before it can
esca,e from the tube, thus ensuring s,leshless
discharge.

{b) Preserving trim by admitting enough water
into the submarine, thus comg.ensating for the
negatlve buoyancy of s dlscharged weapon,

Combined Automatic Ipbosrd Venting end Hangd
Egergency Sluice Valves

The A.l.V. slulce valve:

(a) Forms a watertight valve between the sea
and the submasrine when the bow cay 1s o,en.

(b) Opens automstically during 2 firing cycle
and shuts automstlicslly sfter an interval of
time which varies sccording to the deyth
on firing.

(c) "When open, provides a full bore, streamlined
ressege for alr snd water belng vented inbozrd.

The hand emergency slulce (H.E.5.) valve:

(2) In normsel clrcumstsaces, provides a full bore,
streamlined passsge for zir snd water being
vented inboard. .

(b) In an emergency, grovides s shut-off valve
between the sea and the suovmerine untll either
the bow cap or the A.1.V. sluice can be shut.

Two velve hoxes are secured together by long studs
and nuts; one box houses the H.o., sluice velve and
1s on top of the other which houses the A.i1.V.

The H.E. velve 1s opersated by a hydraulic motor

bolted to its box, or by & handwheel assembly
bolted to the other end. One hydraulic vslve
8up,lles the H.b. valve motors of sll torpedo tubes
so thet, 1ln an emergency, all six H.E. vslves can

be shut &t cnce. The A.l1.V. valve 1s o,ersted by
en slr motor bolted to its box; it 1s opened by
alr supplies from the differentisl vzlve znd is
shut by alr frowm the capscity chzmber,
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12.15 QroRALION OF D.P,F.G,

A dlegrammatic lay-out for one torpedo tube 1s shown
in Fig. 12. PFor clarity, the differentisl valve and compenssting
unit are shown separated, with the latter wounted on the capsaclty
chamber, whereas they are one unit. This does not modify the
desoription of the operation of the gear and sequence of events.

A. Charging Cycle

To charge the firing system and to prepare a
torpedo tube for firing:

(1) The reservolr charging valve is opened, thus
alr at 2500 1b/sq.in. passes to:

(1) The firing reservoir, where it bullds-up
gradually to the full pressure of the
inlet.

(11)  The back of the I.C.0. valve and keeps
the valve shut,

(111) The 1nlet side of the aux. S.F.V. and
@ssists the valve spring in keeping the
aux, S.F.V. shut.

(2) The L.P. air stop velve is opened, thus L.P.
air pesses to the inlet side of the H.F.V.

(3) The torpedo tube is flooded by 'blowing-up'
water from the T.0.T.

(4) The Muzzle Door is opened
(5) The H.E. Slulce valve is opened
(6) The H.F.V. safety pin 1s removed
The torpedo tube is then ready for firing.
B. Firing Cycle
To fire the torpedo, the H.F.V. is operated by

pulling the hand firing lever, or in some submarines
by pushing s button in the Control Roon.
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12.15 SRA OF D.F.F.G, (CONTD)
B. Firing Cycle (contd)
On firing:

(1) L.P. alr from the H.F.V. enters the top stop
operating cylinder and forces over tne top
stop piston, thus:

(1) The top stop operating shaft rotates,
(11) The top stop iz 1ifted.
{(111) Tne disconnect switch is tripped.

(iv) A port in the top stop operating
cylinder 1s uncovered for 8ir to
pass to the sux. S5.F.V. motor.

(2) L.pP. air enters the aux. S.F.V. motor and
forces over the piston, thus:

(L) The aux. S.F.V. is unsested.

{(11) L.P. alr passes to the differential
valve casting annulus.

(111) H.P. alr passes to the I.C.0. valve
unit, but the 1.C.0. velve remsins shut.

(iv) H.P. air passes to the opening side
of the L.F.V. motor.

(3) Becauc® of the area of the L.F.V. motor piston
is so much larger then the sres of the L.F.V.
the H.P. air in the opening side of the wotor
forces over the piston against both the shutting
effect of the reservoir alr pressure and the
reterding effect of the L.F.V. dashpot; the
shutting side of the L.F.V. motor belng vented
via the air relesse vslve., Thus:

(1) The L.F.V. opens at 2 rate controlled
by the setting of the L.F.V. dashpot.

(11) H.P. alr flows from the reservolr,
passes through the ports 1n the L.F.V.
shirt, opens the W.N.R.V. and enters
the torpedo tube.
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B. . Cycle (contd)

(111) H.P. gir bulilds-up pressure in the
tube at a rate determined by the sice
of the L.F.V. skirt ports.

(iv) The alr in the tube expands and dis-
charges the weapon.

(4) The pressure in the firing reservolr fslls
until 1t cen no longer keep the 1.C.0. valve
shut. The 1.C.0. velve spring thus forces
the valve open ageinst the hydrostst pressure,
the air:-

(1) Passes vis the 4-way plece and shuts
the slr release valve,

(11)  Enters the shutting side of the L.F.V.
motor.,

(5) Because the sres on the shutting side of the
L.F.V. motor plston is so much larger than
thset on the opening side, the L.F.V. shuts,
Thus, the air supply to the torpedo tube ls
cut-off at a pressure determined by the hydro-
stet (1.e. the depth of the submarine) and the
firing cycle 1is terminated.

C. JYentling Cycle

During the firing cycle, L.P. alr pssses to the
differential valve casting ennulus and then:

{1) Passe:s to the inlet of the comgensating unit
' needle vsalve,

{2) Porces the differentisl valve downwards
against the reterding effect of the dashpot,
thus:

(1)  Air passes to the opening slde of
the A.I.V. vzlve motor.

(3) The A.I.V. welve opens; its point of opening
belng determined by:

(1) The timing of the differentisl valve
dashpot, which is set durlng manufscture
and should not be altered.

(11) The L.P. air pressure, which 1ls set

on the L.P. reducer when the torpedo
tube is calibrated,
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C. Yenting Cycle (contd)

(4) Air passes from the compensating unit needle
valve to the capacity chamber; the setting
of the needle valve being determined by its
hydrostat (the depth of the submarine).

(5) At a rate depending on the depth, the pressure
buillds-up in the capscity chamber until 1t 1is
sufficient to force up the differentisl valve
and thus:

(1) The port to the air release valve is
uncovered and vents the opening side
of the A.I.V. valve motor.

(11) Air from the capacity chember enters
the shutting side of the A.I.V. valve
motor and shuts the A.1.V. valve; thus
completing the venting cycle.

D. Recocking Cycle

When the H.F.V. 1s lifted on firing, elther locally
or from the Control Room, the hand flring lever 1s
locked by a spring~loaded pawl and remeins so until
it is deliberstely replaced. This is usually done
immediately after the A.1.V. valve motor has been
heard to vent on shutting. However, the lever need
not be replaced so soon after firing, but it must

be replaced before the Muzzle Door is shut, or damsge
to the Muzzle Door interlock opersting gesr will
result.,. When the H.F.V. 1s replaced:

(1) Exhaust holes in the H.F.V. push rod are un-
covered, thus the outlet side of the H.F.V.
is put to exhsust and the H.F.V. is shut by
inlet alr pressure and its spring.

(2) The top stop operating cylinder is vented via
the H.F.V., thus:

(1) The top stop piston is forced shut by
lts spring.

(11) The top sto, operating shaft rotetes
and resets the top stop.
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D. Becocking Cycle (contd)

(3) The pressure in the capacity chember, which
also acts on the shutting sides of the
differential valve and A.I.V. valve motor,
11fts the relief valve of the comgensating
unlt; the air thus by-passes the needle
valve and exhausts vis the aux. S.F.V. motor
and the top stop opereting cylinder stmoepheric
vent.

(4) When the pressure on the plston of the aux.
S.F.V. motor fails:

(1) The aux, S.F.V. is reseated by its
spring and by pressure remalning in
reservolir.

(11) The exhsust chennel in the aux. S.F.V.
1s connected to stmosphere snd vents
both the opening and shutting sides of
the L.F.V. piston; the I.C.0. valve
being held open by its spring.

E. Recharging After Discherge

The cut-off pressure, which acts on both sides of
the L.F.V. piston and in the I1I.C.0. valve chsmber,
may take a considersble time to vent vis the smell
hole of the sux. S.F.V. body. During this time,
the pressure in the 1.C.0. valve unit will keep
the alr release valve of the 4-way piece shut, Ir,
therefore, the alr reservoir 1is recharged before
the system has fully vented, as might occur when
firing water shots in qulck succession during
trials, the 1.C.0. valve might shut whilst a
reasonably high pressure is still held in the
shutting side of the L.F.V. motor end in the
1.C.0. velve unit. This willl cause sremature
cut-off, and therefore, premsture shutting of

the L.F.V.; this 1s even more likely to occur at
shallow depths where the cut-off pressure is
higher. Confirmation ss to whether the cut-off
pressure ls released cen be galned by listening
for the opening of the air releasse valve and
hearing the sir as it vents to atmosghere, However,
as s further precsution, at least one minute must
elapse between the firing of a shot snd the
commencement of charging the air reservoir for

the next shot.

f
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CHAPTER 12 - PART II - AFTER TORPEDO TUBES

12,20 AFTER TORPEDQ TUBES GENERAL

Each submarine has two torpedo tubes 1n its stern;
they extend through No. 7 main ballast tank and are numbered
7 and 8 from starboard to port. The tubes are short, are
fitted with starting-gear instead of firing-gear, and are of
large bore to ensure an adequate water supply to the propellers
of weapons being discharged,

Each tube is sealed by a muzzle door at its after
end, and by a breech door at its forward end. The wuzzle door
is operated by a hydrsulic ram, which 1s on the inboard side
of the tube and is so interlocked with the breech door that
neilther can be opened while the other is open. The breech door
has several safety-fittings to prevent 1ts belng opened while
the tube 1s rlooded.

12.21 AFTER TORPEDQ TUBE CONSTRUCTION

A. Inboard end Outboard Lengths

Each torpedo tube comprises two lengths, namely
an inboard length and an outboard length. A
bulkhead sleeve is welded in the dome bulkhead;
1t has an internal dilameter of about 25 in. and
is 31 in. long.

The inboard length is a forging with its flange
welded on its after end. It has a bore of 22.5
in. and 1s 28.4 in. long. On its forward length
1s a 2-gtart buttress thread for a door locking
ring, end its forward end face is machined to
form a Joint face for a breech door. On one of
its sldes lg a pad for a hinge brscket, and on
the other ie a bracket for a safety swing-bolt.
One of two pads on 1ts top is for stop-snd-catch
operating gear, and the other is bored for a
vent plpe connection, On 1ts bottom is formed
an elbow plece for a drain pipe,.

The outboard length 1s of #-in. thick rolled-end-
welded steel plete; it hes an internsl dismeter
of about 25 in. and is about 106 in. long. Its
flange is welded on its forward end, and a 1ip
end 1s welded on its after end. It extends
through No. 7 main bellest tank, and & l-in.
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( 12.21 AFTER TOBPEDQ TUBE CONSTRUCTLON (CONTD)
A. Inbosrd snd Outbosrd Lengths {(contd)

thick sntl-collapse ring is welded around its
middle., Near the ring, on its top, 1s a pad
for a stop-and-catch box. Its 11p end is welded
to a sgectsecle plate, which in turn is welded
to the after face of the tank bulkhead and carries
besrings for & muzzle door hinge shaft. The 1lip
end 1s grooved internslly so that 2 test door can
be fitted for testing the tube. Aft of the tube,
between the 1lip end and an orifice in the stern

X casing, 1s & gulde tube that is perforated to
ensure adequate water flow when wespons sre being
discharged.

B. Bearerg

To act as bearers for weapons. sluminium bronze
strips are riveted to the top, bottom, and both
sldes of the tube. They extend from the rear end
to within 5.5 in. of the lip end, but gaps sre
cut in the top and bottom strips, in places where
they would foul other fittings or apertures. The
: top strip 1s slotted lengthwise to provide a channel
. for the top lugs of wespons, the rear end of the
slot being bell-mouthed for easy entry of weapon
top lugs. The lnbosrd ends of ell four striys are
chamfered to gulde weapons into the tube. The
bearers are mschined to an internsl dlameter of
21.095 in. efter they have been erected.

C. Muzzle Door

This is a clrculsr steel door with a dexine sealing
ring held ln a groove in its inner face by a re-
talning ring end set bolts. The sealing ring bears
agelnst the forward end face of the torpedo tube
when the muzzle door 1g shut. A connecting rod 1is
bolted to a crosshead and to an operating shaft
mounted slong the side of the tube in No. 7 ballast
tank. The operating shaft extends through a sleeve
in the bulkhead and is operated by a hydraulic ram
bolted to the bulkhesd of the After Ends; thus, as
the ram moves, fore-and-aft movement of the opersting
shaft 1s converted to an anguler movement of the
stern capy by the top plate.. A stop bracket i
fitted on the centre-line of the subparine, near
the gulde tubes, ensbling both doors to be wide
open at the same tlme.
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1z2.21

12.22

AFTER TOQRPEDQ TUBE CONSTRUCTION (CONTD)

D.

Crosshead and Shafting

The crosshead and shaftling for each stern
muzzleé door is contained in a box in No. 7
MBT .

Hydraulic Rams

These are mounted on the after bulkhead of the
A.T.R. between the torpedo tubes. Each ram is
double acting and powered from the ships hydrasulic
system.

The operstion of both hydrsulic rams end assoclisted
linkage to the muzzle doors is simllar to that
found for the forward tubes.

Operating Gear snd Interlocks

The operating gear for the muzzle door is
ldentical to thst for the forward tubes and
likewlse interlocks with the breech door and
firing wechanism ere fitted.

Breech Door

Both after torpedo tube breech doors are slmilar
in construction, purpose and method of operation
to those on the forwsrd tubes.

Part I of this chapter should be consulted for
further deteils.

AFTER TORFEDO TUBE FLOOD AND DRAIN SYSTEM
BRequiregent

For the correct working &snd firing of the torpedo
tubes 1t 1is necessary to be able to:

(a)

Flood the tubes with water from a tank within.

the submerlne, so that, on opening the muzzle doors
prior to firing, no more water csn enter the tubes,
and therefore no change in the longltudinal trim
of the submserine will result.
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12,22 AFTER TOEPLDO TUBE FLOOD AND DRAIN SYSTEM (CONTD)

Beguirement (contad)

{(b) Drain down the tubes after firing, to & tenk
within the submsrine, so0 that the breech doors
can be opened and reload torpedoes inserted.

{c) Allow alr to enter, or escepe from, the tubes
whilst carrying out (a) or (b).

{d) Use low-pressure alr to pressurise the tank
and thus flood the tube.

These requirements are met by use of the tenk,
fittings, and system described below.

A, Tank

Below the inboard lengths of the tubes is an
internal tank that has & capascity of 800 galls.
The tank fittings include a vent cock, a dip

rod, an L.P. eir blow and rellief valve connection,
and two tube-drein valves. These two valves

are on the tenk top and are 2-in. bore screw-down-
stop valves; each 1s connected by pipes to the
underside of its torpedo tube, and ls Joined also
to a plpe that extends downwsrds to almost touch
the bottom of the tank.

B. System

Each tube has a pilpe-connection screwed ln 1its

toy, near 1ts rear end; the connectlon is jolned
to two screw-down-stop valves, via 3/4-in. bore
pipes and a T-plece. The valve nearest the tube

is a hull valve, called 'the equalising-snd-hot
run valve'. The other valve, called ‘'the tube vent
valve', is joined to s pipe leading to a tundish;
this 1s plped to & bilge nearby.

The equsalising velve 1s normally kept shut{ but

it must be opened after the tube has been 'blown-
up' for the tube and sea pressures to equallse;

it must also be opened if a torpedo has & hot run
in the tube, for the exhasust geses to vent out-
board. The vent valve is also normally Kept shut;
it must be opened both before and efter firlng,
however, for air to vent from the tube during
'blowing-up', and for eir to enter the tube durlng
'draining-down'. The vent and equalising valves
must never be open at the seme time as each other,
otherwise sea-woster will enter the compertment.
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12,23 ER PED E FITTINGS
A. Stop and Catch

Each tube has s stop end catch for securing
torpedoes in its bore. The stop and catch
comprise two circular plates. They are mounted
on a shaft in the top centre-line of the ballast
tank length, and can be rotated and so set that
notches in their rims are in any one of three
positions relative to a2 slot in the top bearer
strip of the tube., These positions are for a
weapon to be loaded, for securlng s wespon, or
for a weapon to be free to leave the tube,

B, Disconnect Switch

As with the forwaerd tubes, torpedoes asre, and
have to be connected to a control circuit. The
1link between the static 'on bosrd' system and

the weapon 18 through the 65 pin plug on the
breech door and the disconnect switch., The dis-
connect swltch 1s broken by the firing process

as the torpedo ils fired. Generally, the fittings
on the after tubes 1s simlilar to that found on
the forward system.

C. Tripper

A tripper, previously used on other, more
antiqueted, types of torpedo 1s stlll fitted.
Its operatlion 18 a part of the firing sequence,

12.24 POWER COPLERALING STABTING GEAR

This gear ensblee the disconnect switch, the stop
and catch, and the tripper to be actusted by the pressing of
8 button 1n the Control Room, or by the pulling of a hand-
sterting valve lever in the After Torpedo Room. Alr for
operating verious fittings of the gear is supglied from a
1500 1b/sq.in. air system that is connected to the H.P. air
mein via a reduclng valve.

A. Alr System
From & reducing valve of the H.P. air malin, the

air system for each after torpedo tube comgriases
the following flttlngs:

12-4,0



RESTRICTED

12.2% WER 1 JTARTING GEAR (CONID)
A. Ailr System (contad)
(a) A stop valve
{b) A pressure gauge

(c) A guick-acting stop valve, which 1s mounted
on the ram cylinder framework of, and 1is
actuated by, the stern csp operating gear;
1t 1s open only when the stern cap 1z wide
open.

(d) A three-way piece, which supplies {(e) and (g).

(e} A solenoid operated valve, which is mounted
together with (f) and (g) on a panel near the
tube. 1t is actuated by its solenoid and
passes air to (f) when the Control Boom buttoen
1s pressed.

(f) A hend starting valve motor, which actustes
and opens (g) when supplied with air.

(g) A hend starting valve (HSV) which, when open,
supplies {(h).

(n) A tube disconnect swltch motor (T.D.S. motor),
which trips the disconnect switch when 1t is
supplied with air from (g). The air then
passes to (3).

(J) A gearbox motor contsining two pistons; one
piston is for opereting the stop-and-catch
shaft, end the other 1s for working an interlock
shaft between the stop-snd-castch sheft and a
3-plston handwheel, which must be set to
READY TO FIRE before the alr motor can actuate.
The stop-and-catch carries a flange that 1s
connected to the trigper and, therefore, thils
ls also actusted when the stop-and-catch are
rotated for freelng a weagon.

B, Hand Sterting Valve

The H.5.V. of each tube is mounted on & panel near
its tube and 1s interlocked with the muzzle door
operating gear via a stop valve 1ln the alr supply
line. Each valve 1s housed 1n a vertical cylindrical
casting hsving a boss and quadrant to take a hand
lever, and a2lso a bracket to secure the unit to

a panel. The casting is bored vertically and has
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12,24
B.

WE BRATING STARTING GEAR (CONTD)

Hend Starting Valve (contd)

two sweated and screwed plpe connections; one
near the toy is the inlet and is connected to
the sir supply; and the other 1s the outlet
and 1s connected to the gear box air pressure
inlet via the T.D.S. air motor.

When the H.S.V. is opened:

(1) Air enters the cylinder and forces the
plston downwards sgeinst its spring.

(2) The piston spindle strikes the switch
trip lever, thereby breaking the control
circults of the torpedo.

(3) The piston seals off the stmospheric port,
but the outlet port is uncovered for the
alr to pass to the gearbox alir motor.

When the H.S.F. is shut:

(4) The piston is forced against its spigot
by its spring.

{5) Air exhausts from the gearbox motor via
the atmospheric vent,

(6) Air exhsusts from the top end of the cylinder
via the H.5.V,

(7) The piston spindle clears the switch trip
lever, 1n readiness for the switch mechanism
to be re-set by hsnd.

Arrangement of Stop-and-Catch and Tripper Shafting

For power-operated starting gear, the stop-and-
catch and trlpper shsfts are arranged differently
from those for hand-starting gear. The pedestal
bearing ls omitted from the intermediate ghaft

of the stop-and-catch, but an adaptor 1s keyed

on the forward end of this shaft and is coupled

to the forward shaft by a flexible coupling.

This coupling sllows for any misalignment between
the two shafts, and for any deflection due to com-
pression of the pressure hull; the asdaptor ls spaced
from the forward shaft by 1/8 in., both stars of the
coupling are keyed on thelr shaft. The forward
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12.24

139 LNG STA NG GEA (CONTD)

Arrangement of Stop-and-Catch and Tripper

Shafting (contd)

shaft 1s coupled to a shaft wrotrudling from the
power-operated geerbox; the halves of the coupling
are pinned to thelr shafts and sre bolted together.
As well as a muzzle door interlock flange, the
forward shaft hes a tripper operating flange
plnned to 1it.

Gear Box

This is mounted on a pad near the tube rear end
end 1s closed by an end-cover plate bolted to it.
It has three shefts, nasmely an input shaft, a
rinlon shaft, and an output shaft, These are
pressed 1ln housings formed in the after end face
and in the end coverplate, which is dowelled for
accurate alignment of the bushes.

The input shaft has both a gearwheel and an inter-
lock plate keyed on its inner end; 1t extends through
a flanged housing bolted to the end cover platse

end has an indicator pointer keyed and secured by a
washered-nut on its outer end. A circular indicator
plate 18 secured by screws to a flange on the forward
end of the Planged housing snd 1is engraved LOAD,
BEADY TO FIRE, and FIRED; thege posltions correspond
with three seml-circular grooves in the rim of the
lnterlock plate. A handwheel some distance forward
of the tube is connected to the outer end of the
lnput shaft by rods that are linked with universal
couplings covered with grease-filled rubber sleeves.
A slot through the forward end of the walsted-spindle
eéngages the toe of an interlock lever, which pivots
about a pin in a bracket on one corner of the box.
Within the box, a spyring surrounding the forward
length of the waisted-spindle holds a washer against
a collar on the spindle and constrains the walsted-
length away from the interlock flange; thus, before
the 3-poslition handwheel can be turned, the inter-
lock lever must be depressed to bring the walsted-
length into line with the flange. Because the
interlock lever is so close to the stern cap operating
gear, a spring-ioaded push is mounted on a bracket
bolted to the indicator plete and emhbles the lever
to be depressed without rigk of injury to the operator.
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12,24 POWER OPLRATING STARTING GEAR (CONTD)

E, Operation

Assuming that the hendwheel 1s at READY TO FIEE
end the muzzle door 1s wide open then, when the
H.5.V. 18 opened:

(1)

(2)

(3)

(4)

(5)

When
(6)

(7)

Alr passes to the disconnect switch motor
end trips the dlsconnect switch.

The sir then passes to the gear box motor
cylinders,

The walisted-spindle is forced forwards and
thus frees the interlock flange of the input
shaft,

The rack plston rod is forced against its
stop; 1t rotates the gears and thus turns
the indicator pointer to FIRED.

The stop-and-catch rotates snd frees the
torpedo.

the H.S5.V. is ghut:

The gearbox motor cylinders vent to atmosphere
via the disconnect switch motor.

The walsted-spindle is forced aft by its
spring and resecures the lnterlock flange.

NOTES

(1) The interlock lever must be depressed
before the hsndwheel can be moved from
FIRED to LOAD, and from LOAD to READY
TO FIRE.

(11) The action of turning the handwheel from
LOAD to READY TO FIRE returns the rack
piston rod to the beglnning of its stroke,
in readiness for the next discharge.

(111) The tripper remsins stationary while the
handwheel is moved from LOAD to READY TO
FIRE, because the loose flange of the stop-
and-catch shaft 1s not in contact with
the splgot of 1ts tripper flenge during
thlis movement.
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C. F. '0' CLASS SUBMARINES
CHAPLER 12 - WEAPONS SYSTEMS

FART III - EMBARKING STOWING AND LOADING

12,31 ARRANG EMoNLS FORWARD

Weapons for the bow toryedo tubes are stowed in the
Forward Toryedo Roonm; they are embsrked via an embarking hatch
which is nesr the after end of the compartment end itg entrence
faces aft. Esch wespon 1s lowered by a shoreside crene on to a
»air of portasble reils which are rigged on the fore~cesing and
extend through the hstch into the compartment. Once o weaypon has
been embarked it ig transferred from the reils to 1ts stowage by
using a 1lifting winch, an overhead transporter, and traversing
and loading geer. The lifting winch and, in part, the traversing
gesr and loeding gear are hydraulically-operated but, lest
hydrsulio power should fell, wespons cen be traversed by hand,
and hand-loading gesr ig provided.

A. Stowages

A full outfit of weapons comprises 18 torgedoes,
Six of which are stowed in the torpedo tubes,

end 12 are stowed on trolleys on transverse
trolley paths absft the tubes. There are three
tlers of trolley paths to each side of the com-
pértment; the bottom tier comprises four equl-
spaced pelrs of trolley paths, and the top and
middle tierre esch comprise four equi-spaced single
trolley potns. Bottom tier trolley paths sre
resiliently mounted on J-straps bolted to the deck,
whereas those of the top and middle tiers are
reslliently mounted on J-straps which are bolted
to girders welded to the pressure hull frsmes,

The top face of each path 1s just below the

bottom centre-line level of its respective torgedo

tube,

The inboard lengths of the toy and middle tier
trolley paths are hinged to their outboard lengths
and sre termegd *hinged beanms'; they sre swung
horizontally into line fore-and-aft and secured
before wespons are emberked, thus psroviding mex-
loum clearance for hendling wespons in the gangway
between the inboard ends of the beams. When tne
hinged besms ore aligned with thelir trolley ,aths
they are locked by pins, and by ad justsble hor-
izontal stays plnned between tne inboard ends of
the beams. Horizontal stays ere ,ermenently pinned
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12.31

ARBANGEMNIS FOHWARD

A

Stowages (contd)

between ed jacent trolley path pairs, snd between
the forwsrd snd after trolley paths and their

ed jacent pressure hull frames. Geauges are provided
for checking thet a2djacent hinged besms are spaced
Correctly for trays to be fitted between them.

This check must be done after every occasion of
embarking weapons.

Each top tier cen accommodate two weapons abreast,
and each middle or bottom tier three abreast;
ususlly, however, two only are fitted to each tier,
thus the inboard weapon of esch top tier 1s in
line with s torpedo tube, whereas the stowages
abaft tubes Nos., 3 to 6 are left empty.

e Ce B e

Mid-way between and parallel with the trolley

paths of each pair is a screwed shaft which is
driven, through shafting and gearing, by & hydraulic
motor; one motor 1s fitted for the port, and one for
the starbosrd tler. The outbosrd, or 'driving!',
trolley of each pair of trolley paths is c.gaged

by 1ts screwed shaft; thus 1t csn be traversed both
inbosrd end outboard. Each driving trolley has a
'driven' trolley pinned to 1ts inboard side. When
empty, driven trolleys cen be resdily unginned,
then be removed from their paths and placed in
stowages. To secure trolleys in fore~and-aft

line wiivn the torpedo tubes, i.e. the 'loading
positlions' auto stops are fitted to the top faces
of the trolley paths and can engsge in recesses in
the forward and sfter sides of the trolleys; they
éngege sutomstlically but must be withdrewn by
pulling hand levers at the ilnbosrd ends of the
paths. Other suto stops are similarly fitied to
secure trolleys 1ln the stowage positlons adjacent
to the loeding positions, but none are fitted to
the outbosrd stowage positions. Hand levers for
the stowage position stops are fitted to the under-
slde faces of the trolley paths, outbosrd of their
stops.
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12.31

ABRANGLMENTS FOHWARD (CONLD)

C-

D.

Ge B Tier

At the efter end of the compartment and in line with
the torpedo tubes are two sets of loasding gear, one
for the port, snd one for the starboard losding
positions. To form contlnuous paths for weapons

in the loading posltlons, the gaps between the tor-
pedo tubes and the foremost hinged beems, between
ad jacent palrs of hlnged beams, and between the
aftermost hinged besms and the loading gear sets,
are bridged by forward trezys, collapsible trays,
and fixed trays respectively. The forward trays
are removable for tube rear doors to be shut, and
the collapsible trays can be lowered for weapons to
traverse them. The flxed trays are secured to
breckets near the after end of tne compsartment,
Trays of one other type are also provlided; these
are 'porteble trays' and are for filling the gaps
between the hinged besms when 2ll trolleys are

in use, They are secured by the autc stops and
can be filtted or removed only when the loading
positlions are empty.

Torpedo tube Nos. 5 and & only can be 'power-
loaded'; each has a hydrasulic motor which drives
gearing in a crosshesad, through a verticel splined
shaft. A slipper carrlied on the forward end of
the crossheed 1s secured to one end of a chaln
engaglng with a sprocket driven by the crosshead
gearing. The free length of chalin hanging from
the sprocker ¢uwcrges vertically from the crosshead
and v and colls into a chaln case below.

To power-load 8 weapon, a tsell bar attached to the
slipper ls connected to its horizontal flns, and
the chalin is then driven forward untll it 1s fully
loaded into the torpedo tube; the tall bar must
then be disconnected by hand and be withdrawn by
the chaln,

T e Ge a e Tie

The trolleys of top and middle tiers have to ULe
traversad by hsnd. When in use they are locked
on thelr trolley patns, in either stowage or
losding positions, by wesns of letch-operated
bolts which are attached to thelr undersides and
engage in ‘stowage' slots cut 1n the edges of the
troliey ,aths. More slots are cut in the edges
of the peths, except in the forwerd edges of the
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12.31

ARRANGeMENTS FORWARD (CONTD)

D.

e G d M e (contd)

paths, except in the forward edges of the forward
trolley psths and the after edges of after trolley
pethe. These extrz slots asre termed 'brakling slots'
because they prevent trolleys from 'taking-charge!
when wespons are being treversed; to do so, they
engsge spring-loaded plungers which are fitted in
the ends of traversing bers. Two such bars are
provided; one is for fitting between the two
forward, and the other for between the two after
trolleys of the four supporting a weapon to be
treversed., When a tresversing bar 1is rigged for
use, lts plungers are secured in holes in the side
frames of its trolleys; they extend through these
holes into brsking slots end thus ensble the latch-
operegted bolts to be withdrswn without freeling the
trolleys., To free the plungers, two levers fitted
to each bar must be finger-operated while the bar
is gresped for pushing the trolleys; the plungers,
however, sre spring-loaded snd will re-engege in the
breking slots as soon &s thelr levers are released.
Bach traversing bar is long enough for two men o
push it 1f necessary.

d Gear f T d Middle Tilers

Weapons are losded from the topy and middle tiers
into tube Nos. 1 to 4 by @ method called 'Power
Assisted Loading'. This method entalls hauling

each weapon '+wio its tube by & wire-rope, which

1s conrw: Lew to the wespon by & losding bar and 1ls
winched by a drum; the drum is carried on an ex-
tension of the chalin sprocket snafti on the crosshead
and 1s powered by the same hydrsullc motor as that
used for power loadlng of the bottom tier. The
winch drum is controlled by a sliding clutch, which
is permanently keyed snd screwed to the chaln-
sprocket shaft extenslion and 1s opereted by a spring-
loaded lever. Before the clutch can be engaged, the
slipyer must be fully retracted and locked. The
weapon 1s loaded by hsuling-in on the winch drum
while veering on a tsall tackle secured between the
wespon loading ber and an eye-plate on the after
bulkhead,
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12.31 ABRBANGEMENTS FOHWARD (CONTD)

E. Loeding Gear for Top and Middle Tiers (contd)

After e wespon hes been traversed to a losding
position 1n the top or middle tler, a continuous
losding path must be foruned by fitting fixed treys
between ad jecent trolleys or porteble trsys, bhetween
the forward trolley and the vertical support, and
between the vertical support and the torpedo tube,
The fixed trays are sacured to the trolleys, portable
treys, or vertlcel support by drop-nosed pins, snd
the forward end of the forward fixed tray 1is machined
to fit in the breech door locking ring of its torpedo
tube,

F. Loading Control Poslitions

Each set of loading gesr has two control poslitions;
one is nesr the tube breech doors, and the other is
aft near the bulkhead., Both poeltions are menned
while weapons are being loaded.

12.32 EMBARKING ARRANGEMENTS
A. Epgbaerking Railg

Before weapons can be embarked, a palr of embarking
ralls must be rigged, leading from the cesing through
the embarking hatch into the torpedo compartment.,
They are of steel angle-bar with lips welded to their
inner edgers. #nd stops welded to their inboard and
outbos~l _uds. The 1lips form paths for the rollers
of a weapons-embarking band, snd the stoys prevent
the band from running off the ralls, For ease of
handling snd stowing, they are in two sectlons,
Joined at brackets bolted to the inside of the
embarking hatch trunk. Their outboard lengths

are secured to verticel supgorts by countersunk-
headed bolts and nuts. Some vertical supports are
portable and the remainder fixed. The portable
types are braced by stays pinned to them, and are
secured to pads on the cesing and pressure hull by
vice-headed bolts, To prevent their being lost
overboard, these bolts are wired to their supports.
The flxed supports are secured to r8ds on the casing
and pressure hull by set bolts; two sre braced by
crosged stays pinned to them.
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12.32

EMBARKING ARRANGSMENES  (CONTD)

A.

B.

c.

Egbarking Reils (contd)

The inboard lengths of the ralls are supported by
three palirs of hangers and stays whlch extend from
the three hull frames forward of the embarkling hatch.
An extrs palr of stays extends from lugs bolted to
the edges of the ralls and is pinned to the flxed
lengths of the top tier stowage beams. Thus, when
the ralls are rigged, the hinged beams cannot be
moved., All the embarking rall fittings are gal-
vanised. When not in use, they are stowed in
rottle-proof stowages between the caslng and the
pressure hull.

Egberking Bands

1. Embarking Band

Before a weapon 1s lifted, an embarking band
must be clesmped around its middle. The band

1s then shackled to an embarking pendent which
lg attached to the hook of a shore-side crane.
Rollers fitted on either side of the band run
on the embarking rells and take the welight of
the weapon as 1t 1ls embarked. On the top centre
of the band sre 1lifting lugs to take a drop-nose
1lifting pin which carries a 1lifting tumbler.
This has three eyes, one for the lifting pin,
one for the embarking pendent shackle-pin, and
one for the pin of & lifting press wire shackle;
this <" ~kle 1ls connected to the band after the
wesyon has been lowered into the compartment,

2, Lightweight Lifting Band

During embarkation each weapon 1s 1lifted from
the emberking rails by overhead lifting gear
and then rested on portable cradles between
the besms. The embarking bend is then removed
and 1s replsced by a lightwelght 11fting band.
This type of band 1s used to 1lift and transport

all weapons inside the submarine; it is articuleted

end essy to handle, but it must be treated with
cere to protect it from damege or distortion.

Embarking Pepdant

This is an £.3.F.3.W. rope with an eye st each end;
it 18 long enough to ensure that the hook of the
crane is clear of the embarking hstch coaming when
the emberking band rolliers bear sgasinst the stops
at the inboard ends of the rasils.
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12.32 EMBARKING ARRANGEMENTS  (CONTD)

NOSE END

GAP 70 BE O.25 W. )
(WHEN SECUREL AROUND WEAPON)

LOOPF MUT

ROLLER

HOLE FOR LIFTING PRESS SHACKLE PIN

ODROF NOSE PIN LIFTING TUMBLER
N

- e— == HOLE FOR EMBARKING PENDANT
SHACKLE PIN

SLOT FOR WEAPON
TOP LUG

N

"YAIL END

LUBRICATION HOLE

WEAPONS - EMBARKING BAND

WINGE PIN

Rollers

As it passes through the embarking hatch, the
embarklng pendant is guided by two rollers. The
first is carried on a hinged, crescent-shaped arm
which 1s pinned to & bracket welded on the lip edge
of the hstch coaming; it can be hinged back and
pinned when not in use, to avold the hetch 1id4, or
1t cen be pinned in its after positlion so that the
embarking pendant is kept clear of the hatch 1ip
when weapons are belng embarked. The second roller
18 pluned to & bracket welded on the top centre of
the pressure hull, just inside the submarine; 1t
prevents the embarking pendant from fouling the
pressure hull fremes. The pins of both rollers
have gresse nipples which connect with grooves
machined in their roller bores.
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12,32 EMBARKING ARHRANGEMENTS  (CONI'D)

B, Overhead Lifting Gear

This 1s used to convey weapons from the embarking
rails and land them between or on the trolley paths.
It 1s carried on a gentry comprising & pair of beams
reslliently mounted on brackets welded across the
faces of Fr. Nos, 26 and 27. A toothed rack is
secured to the top face of the forward beam end
engeges with a set of gears in a trolley. This is
carried on the beams and can be moved athwartships
by turning a chainwheel driving the set of gears,
For securing the trolley in any desired athwartshiys
posltion, & locking device is fitted to its underside,
Between esch end of the peir of beams 1s a sheave
gulding a 1lifting winch wire., The wire passes over
sheaves in the trolley and carries s lifting sheave
block suspended below it. The starboard end of the
wire is anchored to a bracket welded between Fr.,
Nos. 26 and 27,

) ¢ Winc R B Type

This consists of a McTaggart Scott, Mk.5, Series 2
Hydreulic Motor driving s splrally grooved concentric
drum, through planetary gears. The motor shaft is
secured to two pedestals welded to a bed plate which
1s resiliently mounted to port, between Fr. Nos. 26
and 27. The winch can 1ift 1 ton 7 cwt. when supplied
with oll at 2 pressure of 1800 1b/sq.in. The lifting
rope 1s secured to and wound round the drum which cen
accommodat~ %5 r¢, of 1 3/4-in, 6/37 E.S5.F.S.W. rope.
The winch essembly is protected by a sheét-metal
guard,

12.33 ABEANGEMENIS AFT

Weapons for the after tubes are embarked on ralls
simllar to those used for weapons forward. Two weapons are
stowed 1n the tubes, and stowages for two more are provided,
one on elther side of the After Ends. The weapons are stowed
and loasded by using & hydrsulic 1lifting press, overhead trolleys
end hend loading-gesr,
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12.34 EMBARKING PROCEDURE FORWARD

A, e

(1)

(2)

(3}
(&)

(1)

(2)

(3)

W E - Disemba

Nose 2nd tail lines must be attached for
gulding and steadying esch weapon,

For electrically-powered weapons, starting
lever safety chocks must be slghted in place,

Torpedo propeller guards must be fitted,

When loading a wesgyon into 1ts tube, the first
movement of 1lifting the spring catch and loading
agalnst the top stop must be performed with
great care to prevent damaging the top stop.

b Re e
1 set of Emberking Rails and sssoclated fittings:

- Embarking Pendant

- Weapons Embarking Bands

- Lightweight Lifting Bands

-~ Portable Rails

- Trays and cradles

- Teckles for positioning weapons fore-and-aft

1l set of Gear for Power-assisted Loading and
Withdrawing

Hand Loading Gear

C. Preparation will include these actions:

(1)

(2)
(3)
(&)

(5)
(6)

Engure thzt all muzzle doors are shut, and
that sll tubes are drained snd clear,

Rig rails.

All traversing and ramming gear.

Rig the embsrketion ralls; for ease of assembly,
do not tighten the supports and stays until all
Componeénts have been loosely erected.

Secure the rollers in poslitions,

Remove 811 unnecessary gear from the Torpedo
Compartment.
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€. F. 10" CLASS SUBMARINES
CHAXTER 12 « WLAPONS SYTEMS

PART & - SUBMERGED SIGNAL BJECTORS (S.S.E.)

12.40  QENERAL

AC., F.'0' class submarine 1s fitted with two sub-
merged signsl ejectors; one in esch Torpedo Room. The purpose
of the ejectors is to provide a method of releasing, at will,
any one of a varlety of pyrotechnics from the submerine. Decoys
can also be fired from either e jector.

' The forward ejector is a MK II; an BN designed piece
of equipment for use with all British menufactured pyrotechnics
and decoys. An after ejector, a MK IV, 18 also a British designed
ltem and is capable of being used with either RN or USN submarine

pyrotechnics and decoys.

12.41 oS b

This e jector is designed to discharge pyrotechnics
end decoys of British manufsacture sllently down to 625 ft.
without giving a visible indication on the surface. The
brimary method of discharge was intended to be by alr operated
ram; all existing stores, however, are sultable for ‘air' dis-
charge only and accordingly. tha ejector is capable of either
Alr or Ram discharge. Le impulse pressure in both cases is
obtained from a Sea Compensating Reducing Valve, This gives
@ differential of 200 p.s.i. above the externsl sea pressure
at the de,th of charging the firing reservolr.

The ejector consists of a berrel 6 in. in diasmeter
which fits into a pad plece welded to the pressure hull. At
the outboard end a Flap Valve closes the barrel off from the
8¢a. At the other end 1s s Breech attached to which is the
ram cylinder, A Selector Valve selects either Air or Bam dis-
charge, A loose gleesve inside the barrel is raised or lowered
by oyerating the Selector Valve, being positioned for either
Alr or Ram discharge. When firing by ram the sleeve !s lifted,
8llowlng the water to circulste between the sleeve and barrel,
preventlng a8 vacuum when the gtore is discharged. PFor 2ir
dischsrge the sleeve ig lowered, thus restricting the firing
8lr to the inside of the sleeve, '
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12.41 5.5.0. MABK 2 (CONLD)

A lever operated on the outside of the barrel gives
an lndication whether or not the store has been discharged.

A,

Multl-Valve Unlt

Drein Velve. Connected to & plpe from the lower

end of the barrel,

Vent Valve. Connected to a pipe fitted between the
barrel and the sleeve,

Equelisging Valve, Connected between the lower end
of the barrel and a hull valve, Enables the barrel
to be flooded up and equalised before opening the
Flap Valve.

Llnksge gear automstlcally opens the vent valve when
the equallising valve 1g opened, and the vent valve
when the draln velve 1s opened.

Firing Vslve. This admits sir from the flring reser-
voir to the Selector Valve which 1s positioned for
air or ram firing.

B Ge

The ram rod is screwed to a plston which works in
a ram houslng. The piston 1s made airtight by
means of an 'O' ring to prevent air escaping from
the firling dide to the recock side and vice versa.
An alr loaded piston 1s fitted in the lower end

of the breach to retard and suppress the nolse of
the ram rod at the end of its firing stroks.

The breecr walch 1s made watertight by a seallng
ring, 1s locked in the shut position by an automatic
locking device. This ensures alignmeént of the ram
with the base of the store. A handwheel on the
breech, when rotated, completes the sealing of the
lower end of the barrel.

Flap Valve

A Bow Cep type Flap Valve forms the hull outlet for
the ejector berrel., This valve cannot be opened
until the Breech is fully shut.

The Flap Velve operating wechanism 1s spring-loaded
to sllow any excess pressure in the barrel to escgpe
when the Valve is shut, and to retain 1t ln the
open position when so operated.
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12,41 S,S-&. MARK 2 (CONTD)
D. JIngerlocks

There are three interlocks fitted to the ejeactor:

(1)

(2)

(3)

To ensure that the ejector cannot be fired with
the Flep Valve shut. A cam operated by the
Flap Valve mechanism, rotates over gn 8ir valve
in the line from the Firing Beservolr to the
Piring Velve. Thus, until the Flap Valve ls
fully opened, the alr supply is not avallable
at the Firing Lever,

To ensure that the ram rod is returned to the
'Recock® position after discharge by ram.

A gpecond valve in the ssme casting &8s the Air
Valve is also operated by the cam. This admits
alr to the recock side of the ram piston as the
Flasp Valve is moved to the SHUT position, en~
suring the ram is clear of the breech before

1t is opened.

A mechanical interlock between the Flap Valve
and the Breech prevents both being opened at
the same tlime.

E. Emergency Shuttlng of Muzzle Door

A lever 1s provided to release the 'T' handle catch
and so shut the Muzzle Door. This is operated
remotely by Pcwden ceble. When the cable 1s pulled
1t relecses the spring-losded Stop and ellows the
Muzzle Door to drop shut.

12.42 PROCEDURE FOR FIRING BY AIR
A. Loadlng
(1) Move selector Valve hsndle to 'Air' position.
(11) Charge Firing Reservolr.
(111) Check e jector dralned down.
(iv) Open breech and inspect bore with torch.
(v) Insert smoke candle.
(vi) Shut breech and ensure locking pin engaged
(vil) Operate Equallising Hand Lever and when

equalised, open Flap Valve,

(vill) Beport "White/Yellow candle loaded®.
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12.42 PROCEDURE FOR FIRING BY AIR {CONTD)

B. “Fire"

(1) Pull the Firing Lever

(11)  Operate plunger on barrel to check candle
has been discharged.

(111) Report "White/Yellow candle fired®,

C. "D d S Eiec Clear"

(1) Shut Flap Valve.

(11) Move Selector Valve handle to 'Ram' position,
operste dralin and vent hand lever., When
drained down, open breech, remove baseplate
and inspect the bore using a torch.

12.43 FIRING BY RAM
A. Loading

(1) Move Selector Valve handle to 'Ram' position.

(11)  Charge Firing Beservolr.

(111) Check ejector drained down.

(1v)  Open breech and inspect bore.

{v) Insert smoke candle.

(vi) Shut breech and ensure locking pin engaged.

(vii) Operste Equallising end Vent hend lever. When
equslised open Flap Valve,

B. Firlng

(1) Pull the Firing Lever

(11) Opersate the plunger to check candle hsas
been discharged.

(111) Shut Flap Valve znd drein down as ordered.

12,44 S:5.E. MK IV

This ejector ls designed to discharge pyrotechnics
and stores of both American 2nd British msnufecture., Its
principle of operation iz that of 'water ram discharge'; which
has a primery benefit of s totally invisible relese. Unfortunsetely
the equipment 1s expensive and requires consldersble malntensnce.
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12,44 S9eS,E. MK IV (CONTD)

The size difference between British and American
pyrotechnics 1e nominally 1" in store diemeter; the former
belng 4", the latter 3". This difference is wade up by
fitting an Americsan pyrotechnic or store with a glass fibre
sleeve. Consldersble differences in length exist between
the verious stores; to allow for this the ejector's barrel

1s sufficlently long to accommodate all stores.

The ejector essembly consists of two parts each
having several components.

A, Ejector Barrel Assembly

Comprising:

(1) The Barrel

(11) The Breech
(111) The Muzzle Door
(iv) Sleeve Catch

B. Firing Gear Assembly

Comprising:

(1) The Air Beservolr
(11) Ram Firing Valve
(111) Ailr gnd Water Rams
(iv) Water Isolsting Velve

Other parts end the operstion of the ejector are:
C. Interlocks

Interlocks are fitted to the ejectors to
prevent the following:

(1) The breech being open et the same time
as the Muzzle Door

{(11) The breech being opened when the water
lsoleting valve is open

(111) The firing velve (Valve 5) being operated
with the muzzle door shut.

(1v)  Incorrect operation of the vslves by not
following the sequence.

(v) The breech ring being rotated with the
breech door open of the breech fsce.
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RESTRICTED

12, 44 S.E. iV (CONTD)

D. A4 pyrotechnic, decoy or rsdio buoy, with or
without the gless flbre sleeve according to type
1s loaded through the breech into the ejector
berrel. The store is held in position within
the barrel of the sleeve catch,

Once the breech door is shut the e jector is
flooded and the pressure equalized with the sea
through the water isolating valve,

Prior to firing the air system is changed.

The ejJector is fired, on order, by admitting air
from & reservolr, via the Ram Firing Valve to the.
alr rsm which is linked by a plston rod to the
water plston.

Ag the water piston is forced across, so water
is pushed through the water isclating valve lnto
the ejector,

This method of dischsrging pyrotechnics can be
opereted without depth limltation on the submarine.
After each firing the ejector 1ls checked clear by
en indlcator showing that the barrel 1is empty.
Finally the firing gesr 1s re-cocked, the water
isoleting valve shut and the bsrrel blown down.

12,45 SeS.b. MK IV - PREPARING AND FIRING

A. Loading spd Charging

(1) Charge the Air Heservoir

(11) Check the muzzle door and &ll valves in
the group 'Shut'.

{(111) Check berrel clear of water {through Blow
Down Valve)

(1v) Open Breech

(v) Put Sleeve Catch to 'Withdraw'

(vi) Load Ejector '

B. ZEPreparation

Action Besult

(1) Check both hull
valves open
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12,45 E. -~ PBREPA D FIBING (CONTD)
B. Preyerstion (contd)
Action Result
(11) Open Valve No. 1 Weter admitted from sea to
inner and outer ends of barrel.
{(111) Put Valve No. 2 to Connects vents in muzzle door
the Mid position sept and sleeve catch to the
tundish.
(1v) Fully open Valve When full bore of water into
No. 2 tundish (ejector fully flooded).

This position on the valve shuts
the vents.

(v) Open Valve No. 3 Admits air to the top of the
Water Isolating Valve air motor
and opene the W.I.V.

(vi) Open Muzzle Door Operating handle 1s moved in a
downward direction.
(vi1) Open Valve No. 4 Vents the recock end of the
alr ram.

The ejector is now ready to fire.

C. PERiring
Action Result

(1) Open Valve No. 5 Opens the ram firing valve and
air from the reservolr operates
the gir ram. As the air rsm
moves, s0 the water plston 1is
forced up and water is forced
through the W.1.V. into the
e jector barrel. During the
water piston's travel, water
enters behind the ram frow sea
through the main hull valve.

{11) Shut Velve No. 5 When the rem stroke is complete.
This shuts the ram flring valve.
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12.45 SeS.8. MK IV - YREPARING AND FIHING (CONID)

C.

(111)

(iv)

(1)
(11)

(111)

{iv)

(v)

Elring (contd)

Action
Shut Velve No. 4

Shut Muzzle Door

Blowing Down

Actlion
Shut Vslve No,., 3
Shut Velve No. 2

Shut Valve No. 1
Open Blow Down
Valve

Shut Blow Down
Valve
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Besult

Admits slr to the top of the
Alr Rsm cylinder and so recocks
the ram. The top of the water
rem cylinder is filled with
water from the ejector bsrrel
and through the W.I1I.V.

Result
Shuts the W.I.V.

Connects the ejector barrel
vent pilpes to a 20 p.s.1l. blow,

Connects the ports in the

e jector berrel at the inner
end outer ends to the tundish
by a drain pilpe,

Admits sir via valve No. 2 to
the e jector and blows down the
essembly through Valve No. 1

When e jector clesr of water.
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C. F. '0' CLASS SUBMARINES

CHAFTER 12

WEAPONS SYSTEMS

PART 5 <« PYBOTECHNICS AND SSE STORES

12.51 The uses of these stores are various; amongst the
aore importent are:

A,

c.

D,

Marking the subwerine's poaition for surface
snd sir units during exercises.

Indiocating the simulated firing of torpedoes
and wissiles by the submsrine,

Decoys, chemical and electronic to sssist the
subsarine in evading surface units.

Indicating the position of a sunken submarime

"or & submarine in distress.

As previously mentioned stores of both British snd
American origin csn be used by a CAF '0' class submerine,
Currently (1967), omly British pyrotechnlcs are in use; no
decoys are aveilable and a special USN communications buoy
for use in Submarine Search and Bescue has not been implemented.

12,52 ALEES OF DRITISH PYROTECHNICS

A.

Swoke Candies _
The type ourrently availadble are:

Mk N4 White Fired to 300' only gives off white swmoke,
Mk N6 White Pired to full diving depth and gives
off white smoke}

Mk N6 Yellow Pired to 300' omly, burns with yellow
flare

Mk N7 Yellow Fired to full diving depth and buras
with a yellow flare.

N6 White candles can be fitted
with messsge carriers and dye markers for use
in submarine accidents.
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12.52
A,

F BRITIS ROPECHNIC
smoke Candles (contd)

Under normal conditions white smoke markers
are used by day and the yellow flares by
night; this, of course depends upon surface
vislbility.

F L) F

These are pyrotechnics that may be loaded with
either BED, GREEN or YELLOW grenades., Once
fired, the grenade e jects about 80 feet above
the surface,

The types currently available are:

Mk2 Fired down to 300' for any type of grenade
Mk3 Fired to Full Diving Depth

Mk4 Fired to Full Diving Depth and also ejects

a dye marker. 1Is used for submerine
accldents only.

Grenadeg
Red For Emergency Only
Grqen To mark simulated torpedo attacks

Yellow For special exercises

12.53 EMERGENCY PYROTECHNICS

The following pyrotechnics are kept by each SSE

at all times

L
N
4

and never used for other purposes,
Mk N5 or Mk N6 White

Mk N7 Yellow
.Mk 4 F.5.5. Fitted with Red Grenades
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CANDLE, SMOKE, WHITE, MARK 4
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FLOAT, SIGNAL, SUBMERGED, MARK 2
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CANDLE, SMOKE, YELLOW, MARK 6
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