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C. F. uo» crass SUBMARINE NOTEBOOK

CHAPTER 14 . OPERATIONS EQUIPMENT

14,01 INTRODUCTION

- The submarine is a coumplex, offensive weapon
which can be employed in a wide variety of roles. Amongst
these roles are:

@8+ Anti shipping patrol

be Anti submarine patrol

¢. Intelligence gathering

d. Mlne laying

e. Landing or picking up agents

To effectively carry out these tasks, the "0"
class submarine is fitted with a wide veriety of operations
equipment. This notebook conteins & brief description of
thils equipment and how 1t is used. For more detailed
information, consult the various books of reference held
onboard on the particular plece of equipment you are
studying.

14,02 HE ATTAC EAM

Every men onboard has en sction station and is
vital to the overall efflciency and success of the attack.,
The Attack Team are those members of the ships comgany who
are directly involved in assisting the Commanding Officer
to. produce an answer in a given tactical situation. They
are employed in the Control Room at Action Stations and
are generally employed as in fig. 14.1. There may be
some differences in your submarine, but the varlations
will probably only be glight.

When at Action Stations, no one should move

throughout the boat, This makes unnecessary nolse and
could effect the trim,

14-1.
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14,03 SONAR EQUIPMENT

A. Nolse is the prime source of information to
the submarine. To gather and analyze this
information, the submarine is fitted with
several sonar sets, each designed to fulfill
a designed purpose, The requirements are:

(1) An accurate, passive, medium range
attack sonar

(2) An active, mine detecting sonar

(3) A passive, scanning torpedo warning sonar
(4) A paseive, long range search sonar

(5) A sonar intercept sonar

(6) A reliable underwater communications set
(7) A self noise monitoring set

B, Submarine sonar sets are affected by the
following:

(1) Sound velocity structure and the best
listening depth

(2) Amblent noise level
(3) Self noise level

(4) Target radiated noise intensity

C. Sonar Sets Capabilitles and Limitations

The locations of the verious transducers and
hydrophones is shown on the attached drawing
(figurﬁ 1“‘.2) .

(1) Searcher

The type 186 is & long range passive sonar.
It consists of 48 nydrophones, mounted in
high and low frequency pairs either side

of the submarine, The line array of the
hydrophones suffer less attenuation loss
than the directional transducers of other
sets, which operate on higher basic
frequenclies. To operate the set, the sub-
marine reduces to the maximum self qulet
state (Ultra Quiet State) and swings in

14-3
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C. Sonar Sets Cgpabilities and Limitations
(1) Searcher (Cont'd)

either direction at the best listening
depth. The rete of swing varies but 1is
usually recommended at between 16 asnd 20
degrees per minute.

The operator's console has a pen recording
display which 1s actlvated by a noise on
the beam bearling of the submerine, and
Broduces a deflection trace from a normal.
earing accuracy is obtained by a "cut on"
“cut off® principle utilizing the whole
arrey for reception.

(2) Type 187

The type 187 is & medium range search
sonar and is also the submarines attack
sonar. At the low fregquency of 2.5 kc/s
it hes an active capability of hand trans-
mission or fixed intervals of one and two
thousand yards. The limitations of this
set are:

(1) Susceptible to high self noise
(11) Poor stern arc coverage

(111) Loss of detection when firing
torpedoes (thls has been reduced
with "swim out" torpedoes)

The operator has target center indicatlon
from "phones diff® relays and a deflection
meter, Deflection meter contect i1s usually
gained first and subsequent audlio contact
will be from low frequency or sonic channels.
Good use of the set will produce a bearing

accuracy:
L.F. o
H.P. T 40 (in practice + 39)

-,



RESTRICTED

C. Sonar Sets Capabilities and Linmitations

(2)

(3)

Type 187 (Cont'd)

The sensitivity of the set falls off
at very low frequencies but can be
mainteined constantly down to about
200 cycles,

In the active mode, ranges of out to
7000' can be obtained; one transmission
may sometimes be used to check target
range prior to firlng.

Type 719

The type 719 is a short range passing sonar
whose primary function is torpedo warning
and screen penetration. A high scan rate
12 BRFM is useful for continual close tar-
get informetion. Two display are fitted

8 PPl display in the soundroom &nd a
remoted linesr bearing paper recorder.,

Heving two hydrophones, the stern erc 1s
constantly swept; the normal form of
operation is thet the hydrophones sweep
in unison cutting in/out on the beam.

The sets limitations are:

(1) The set has = low detection range
due to its high operating frequency.

{11) Very susceptible to self nolse,
particularly when snorkelling.

(111) Soner transmission blank out & lot
of the detection capsbility, particularly
long pulse transmisslon.

(1v) Poor bearing accuracy, + 20 at long
renges decressing as target intensity
incregses,

Type 719 can be integrated with type 187
and opersted at 12.5, 15.25 or 17.75 ke/s
as required, The adventsge of thls method
is to lncrease bearing accurscy and dis-
crimination. The 187 transducer is linked
to the 719 displey in this integration.

14-5
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C. Sonar Sets Capebilities and Limitetious
(k) Type 185

Type 185 18 the main underwater communication
seét; 1t hes 3 transducers each with 120°

beam width, one mounted on the casing

looking upward, snd one each ln Port snd
Starboard tenks. The transducers can be
switched as requlred end the set can be
integreted with type 187 to glve a 12°
directionel beam,

(5) Type 197

Type 197 is the intercept sonar set., It

has 8 frequency coverage from 3 - 40 kc/s
and the set 1s designed to analyze asctive
sonar trensmlssions end give a visusl beer-
ing of the source. This bearing has a
limited accuracy. As with all sonar, there
is & best listening depth for interceptions;
this will fregquently exposeé the submerine

to detection risk.

(6) Type 189

The self noise monitor hydrophone is used
by the OOW to ensure the submerine 1s not
cavitating.

(7) Type 183

Type 183 is the emergency underwater
telephone, used only for submarine
disasters, It 1s basttery operated and
has & range of 1000 yards,

14,04 SONAR ASSOCIATED EJUIPMENT
A, Tape Becorder

To assist the Sonar Operator with the class-
ificaetion problem, a three s§eed Phillips
Tape Becorder is provided. It's slectricel
supply is 60 cycle 115V,

The operator records sn HE at high speed,
from gll sets (particularly attecker in all
frequency modes). The tape 1s played back
at slow speed to sllow & more accurate
evaluation of:

1,-8



B,

(1) Number of propellers

(2) Blade rate

(3) Type of propulsion (diesel, reclprocating,
turbine)

(4) Rev count

(5) In/out effect

Bathythermographs

Two U.S.N. type AN/BQN 1B bethys are fitted in
the submerines, One sensing element is located
in the keel and the other on the top of the fin.
This bethy 1s a velocimeter. It actually
measures the veloclty of sound in the water
around the sensing element,

This information is used in deciding the best
listening degth or best evesion depth of the
submarine, t also lndicates to the trimming
OOW if nhe can expect to be heavy or light as
he changes depth due to the change in water
density outside the submerine,

14,05 COMMUNICATIONS
Equipment Used by Submsriges

{ A.

B,

On the surface the submsrine will use HF and
UHF communications as would & surface ship.

Underwater, VLF broesdcasts can be received

at periscope depth and occasionaslly at greater
depths by use of the 'ALK' buoy which increases
the reception depth. When at periscope depth
the submarine has HF and UHF facllities using
the ALN mast and UHF facilities on the ECM
mast,

Communications are possible st almost any depth
with surface units and other submsrines using
the underwater telephone. This method is a
very low security means of communication.

Submarine Bposdcasts

Briefly, the system used for broadcasts of this
nature 1g that the Operation Commander screens
traffic for the submarine to determine which
messages shall be trensmitted. He will further
decide if any of the messages have to be
acknowledged and also how meny times & message
shell be run on the taped brosadcast,

14-9



RESTRICTED

(9]

Submarine Broadcasts (Cont'ad)

There is always uncerteinty as to whether a
submarine will receive = particular message,
and this must be remembered when controlling
8 broadcast. Provisions do exist to place a
pessage on an "essentiel" trefflc list, and
thls would force the submarine to ask for the
wessage 1f she had missed it on the broeadcast
runs.,

The brosdcests ere run et high speed (100 words/
win) and received in the submarine on s tape,
This greatly reduces the submerines time at
reception depth, or with the ALK buoy streamed.

The following equipment is fitted:

EQU IPMENT SUAN USE

AN/URC 32 1l Main HF trensmitter

AN/ARC 94/618T 2 HF traneceiver

AN/ARC 552 2 UHF trensceiver

AN/URR s502A 2 HF receiver

CFA 1 VLF receiver

NA _TYPE EURPOSE

ALK VLF agerial instelled in
recoverable buoy,

ALM Omni directional VLF gerisl
comprising & series of loops
in the fin.

ALN Telerscopic HF/UHF mast

ALW Buoyant, disposable VLF wire
aerlal

AMK UHF/IFF combined antenna
assoclated with the ECM nsast,

AWJ Emergency whip aerial for

use on the surfsce only.
See Fig, 14,3

The radio room has fitted a three speed Phillips
Tape Becorder similar to the one in the sound
room, This 1s used to record the high speed
broadcast, thereby reducing the time at periscope
depth or with the ALK streamed,

14,-10
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RADAR AND ASSOCIATED EQU IPMENT

14,06

A.

Radar

Boyal Navy type 1002 radsr is fitted. This
set hes two methods of operstionm.

(1) Waraing., In this mode the set cam be
operated in elther sector scen or an all
round sweep. The antenna is mounted on
a periscopic mest (type AKT) hence radar
can be operated with the submarine at
periscope depth.

(2) Periscope Benging. Facility for direct
radar ranging exists on the search periscope
operated by "cut push' on the periscope.

The resultsnt range way be either fed
directly to the fire comtrol calculator
or to a display.

(3) This 1s an "X" band radar snd is chiefly
a surface warning set, It's chief use im
the submarine is for blind pilotage. It
would umlikely ever be used im wartime or
in making an attack. Modern ECM sets can
detect even the very short tresnsmission of
the Periscope Banger,

Electronic Warfare

The Boyal Navel E.C.M. type UAW is installed
with its assoclated periscopic mast (type AYG),
Aerial type AMK 1s mounted on the top of the
E.C.M. gerial,

Tw?e UAL equipment is capable of monitoring
‘X', 'C' and 'S' bands simultsneously from
three CBTs located in the Radar Office.

The E.C.M. would be manned at all times when
snorkelling in wartime or in major exercises,
in addition to a visusl indication of an

enemy transmission, there 1s also an audio
signal. The Intensity of the signsl 1s an
indication of the nearness of the transmitting
radar set to the submarine and 1is reported
almost contlinuously to the OOW by the BP on
the set,

14-12



BESTRICTED

C. IFF

The IFF equipment fitted is the Boyal Navy's
type 955. The trensponder only 1s currently
installed,

This equipment enables an aircraft or ship te
Challenge the submarine with IFF., If the
correct codes asre set in the challenging ship
end the submarine, the E.C.M. mast is raised
and the IFF in the submerine is switched on,
the transponder fitted will autometicslly send
back the correct answer to the challenge from
the shlp or aircraft,

D, The Elctromegnetic Log
This log 18 designed to detect and display:

(1) Speed - 0-40 kts indicating in 1/10 kt
max error should be I % kt

(2) Distance - displayed in control room in
1/10 mile,

There are three log sending elements fitted;
two attached to 4 MBT port and stbd and one
on the port side of the fin at bridge level.
These probes mey be chsnged without docking,
but the log must be re-calibrated if they are,
Only one probe is used at a time,

The amplifiers are fitted in the radar room.
The display units are fitted sbove the chart
table,

The buttons on the sensing elements require
cléaning at regular intervals. They should be
examined menthly by the divers doing engilneering
routines on the stern glands etc. and gently
Ccleaned by rubbing with the bare fingers.

E. ABL Table

The submerine 1s fitted with one ARL table located
in the stbd side of the control room. It 1s
supplied with speed input from the EM log or a
clock drive and with direction input from the
ships MK 23 gyre. It i1s used for the following:

14-13
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E,

ABL Table (Cont'd)

(1) Dead reckbnlng navigation when dived
(2) Local operation plot at action stations
(3) Anti collision plot at blind pilotage

(4) Navigetors work bench (stowsge 1s provided
beneath the plot for cherts and nasv., pubs.)

Seml Automatic Time Bearing Plot

This plot 1s mounted vertically at the forward
end of the chert teble. It is made of clear
plexiglass gredueted horizontally and vertically.
The vertical gradustions cover en arc of besring;
the horlzontal gradustions cover a time scale
selected by the Sonar Control Officer. A moving
gulde is driven up the plot at a rate (3"/uwin or
1"/min) to guide the back plotter in placing his
terget plot on the time scele., This is te
increase the accuracy of the plot.

The time base is taken from the clock fitted
in the ARL table,

This plot 1s normslly only manned at Actien
Stations.

The Contact Evaluation Plot C.E.P.

This plot is mounted in the control room in a
convenient spot. It is besically a time/bearing
plot like the semi anti plet, but on a much
smaller scale. It is manned at all times at sea
and 1is used to record all contacts and other
significent information. It 1s used by the OOW
to determine rough courses of contacts and by
the CO to eveluate the tactical situation.
Accuracy and thorough, neat recording are of
paramount lmportance.

MK 23 Gyre
The submerine is fitted with two MK 23 gyre

compasses, There are no other compasses fitted.
They supply course information for the following:

214
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B. MK 23 Gyro (Cont'd)

(1) OMC to steer by

ABL table for DR navigation

TCC for fire control solutions

Sonar sets for gyro stabilization

MK 37 torpedo director

Bedar and ECM for gyro stabilization
Periscope read-off for gyro bearings

=3 O\Wa Wi
Nt et S gt Vo et

Advantages over prevlous gyros are:

(1) Much smeller and more compact

(2) Past settling mode

(3) RBecurate to 750 latlitude and used
higher if need be

These gyros are fitted in the gyro room, in
the after end of the A.C.S.

14,07 NAVALDS

It 1s essentisl in both wartime and peacetime
for a submarine to know 1t's accurate position. To this end,
geverel pleces of equipment are fltted.

A. Lorap

Loran is a radio fixing aid. It receilves
signals from shore stations and by adjusting
the recdlved patterns of signals, a readlng
for each station is obtained. This reading
may then be plotted on'a speclal Loran Chart.

It 18 located at the after end of the chart
teble in Onondaga and Okaenagsn. In O}lbwa
it i1s located in the rader office.

Loran may be used on the surface or dived.
It uses the HF section of the Communications
maest for an aerisl. It is always patched
to the serial, Loran 1s & long range ald,
covering moet portions of the Atlantic Ccean.

B, Decca
Decca is a radio fixing aid. It operates 1n

a similaer menner to Loran and has its own
special Decca charts for plotting.

1415
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B.

Decca (Cont'd)

1t is located above the chart table, It may

be used on the surface or dived, It uses the
UHF gection of the communications mast or the
UHF section of the ECM mast. The changeover 1s
completed in the radio room. Decca 1s a
relatively short range ald, but is highly
accurate., Deccs coverage is coastal only,

Congul

Consul 1s a radic fixing aid, It 1s a systenm

of dots and dashes transmitted by shore stations
eénd received by the normal communications
recelvers and masts., It may be used surfaced

or dived., It is a long renge aid, but is very
inaccurate, The results obtained are plotted

on special Consul Charts. Admiralty Lists of
Badio Signals give details of frequencies for
the Consul Stations. Consul is seldom used,

Artificial Horizon Sextant

This sextant 1s fitted in the attack periscope,
It is used to take astronomical observations of
the sun, moon, plenets and the brighter stars,

The adventages of this sextent over previous
sextants are:

(1) The submarine may remain dived to take
an astronomical fix.

(2) Star sights mey be taken at enytime of the
night and not just at dawn or dusk.

(3) Accurate sights may be taken, regardless
of the clearness of the horizon.

Some disadvantages are:

(1) The periscope must be up for a minimum
of two minutes for each observation.

(2) At least three feet of the attack periscope

must be shown to have the gextant window
clsar of the water.

14-16
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D. Artifical Horizon Sextant {(Cont'd)

(3) Errors will be introduced by heel and
trim engles and can be calculated for
only by estimations of the average heel
end trim angles over the period of the
sight.

The sextant has three power supplies:

(1) 220V DC
(11) 24V DC
(111) 110V 400 cycles

This sextant 1s a great advence in
submarine navigation equipment., It may
also be used as 8 natural horizon sextant.

E. Echo Sounders

The type 773 & 776 eoho sounder is installed in
the submerines, It's transducer is fitted
fwd at keal level end it's display units,
shallow and deep, are fitted in the control
room, aft of the chart teble. The control
ganel 1s fitted alongside the display unit.

t gilves good results down to depths in excess
of 1000 fathoms. This is & great aid when used
in conjunction with other fixing sids and
speclal bottom contour charts, It's chief
disadvantage is that 1t is an sctive aid
requlring a trensmission from the submarine,
(No one may make a transmission from the
submarine at sea without the Commanding Officers’
approval),

F. Qther Alds
Other alds, previously mentioned, are:
(1) EM log end recorders
(2) ARL Table
(3) MK 23 gyros and repeaters

14,08 £ERISCOPES

Two types of periscope are fitted into the
“0" class submarine.

14-17



RESTRICTED

A. The Attack Periscope

This 13 a type CH?4 | monocular periscope,

The size of the tube at the top is 2 inches

in diameter. This mekes the attack periscope
difficult to detect, either by eye or by radar.
The length of the sttack periscope ig uﬂ ft.

2 in. four feet longer than the search periscope,
This ensbles the submarine to be slightly deeper
when attacking, a tactical adventage in case of
aircraft and enables the submarine to save
previous seconds if forced to go deep by an
escort,

It is fitted with the following:
(1) Artificisl horizon sextant
(2} Action broadcast microphone
(3) Split image range finder

(4) Range trensmission to the fire control
calculator :

(5) Bearing tresnsmission to the fire control
calculator and the bearing indicator
above the chart table

(6) Top window de-icing heaters.

The magnification in low power is 1.5 and
high power is 6,

B, The Search Periscope
This is a type CK 24, binocular periscope.
The size of the tube at the top 18 7.5 inches
in diameter. This mekes this perlscope a good
visual end a good radsr target. The length
of the search periscope is R0 ft, 9 in.
It 1s fitted with the following:
(1) Benging redar - very short transmission
(2) Action brosdcast microphone
(3) Split image range finder

(%) Cawera apersture

14-18
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14,08(A)

BANGE ESTIMATOR
To estimate the renge of & target:

(1)

(2)

(3)

(4)

(5)

NOTE

Switch on the scele 1lluminating laups,
if neceesary.

Botate the estimstor control to 'IN' then
pull it fully outwards.

Botate the right hendgrip to the high-power
position.

FIELD OF VIEW SHOWING
- RANGE ESTIMATOR iN USE

Botate the estimator control until the bottom
of thet part of the ghost image whose helght

1s known ie exactly superimposed on the top

of the corresponding part of the main lmage;
that 1s, the ghost image should be moved through
a dlstance equal to its apparent height.

Note the range displayed on the estimator range

acgle,

When using the periscope for normal observation
the operator should first check that the
estimator prisme are swung out of the besm,
lest definition is adversely affected. This is
done by rotating the estimator control so that
the scgle reads zero, then gushing fully
inwards and roteting to 'OUT'.
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DESFCCATOR QUTLET PERISCOPE (PRESSURE GAUGE)

2 @ & TS GYRO SERVO SWITCH
ARTIFICIAL HORIZON {LLUMINATION SWITCH
DESICCATOR QUTLET EYEPIECE
ELECTRICAL CABLE FROM CABLE STOWAGE UNIT ELECTRICAL CABLE FROM SHIFS JUNCTION BOX

ATTACK PERISCOPE--FACEPLATE CONTROLS AND BOTTOM OUTER CASTING
Figure 14.5
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B. The Search Periscope (Cont'd)

(5) Bearing transmission to the fire control
celculator and the bearing indlicstor
above the chart table.

(6) Top window de-icing heaters,
(7) Light filters

(8) Power rotation by foot controlled,
seat roundabout.

Magnification in low power 1.5, high power 6.

14,09 c K 1
A. The Submarine Installed Badar System (SIES)

The Submarine Installed Rediac System provides
indication 2t a central control positlion of the
following radlologlical hazards:

(a) The external air dose rate of gamma radiation.

(b} The presence of gamma emitting radiocactive
contamination ln the sea,

B, General Description

The equlipment comprises an air dose rate
detector, a water actlvity detector, an
indicating unlt snd a power unit.

(a) Datectors

(1) The alr dose rate detector (Mark 8NH)
1s mounted in the junction bhox for
the snort head valve heaters so that
it can monitor the air prior to and
during snorting.

(11) The water esctivity detector (Mark 9NH)
i1s mounted internslly on the pressure
hull, clear of other equlpment, so as
to "look through" at the sea water.
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B. General Description (Cont'd)

(b) Indicating Units

One display unit (Mark 4NV) is fitted at
the central control position and contains
the meters which provide messurement of
the level of radiation in the air and
water around the submarine. The infor-
mation provided is as follows:

Ailr Dose Rate meter range 10’4 - 50 rad./hr.
Water Activity meter range 0.75 x 103 - 0.75 uC/c

A visible and audible warning is given at
this positlion of both the Air Dose rate and
the Water Activity when tle activity rises
above the pre-determined levels, These
levels mey be pre-set between the following
limits:

A.D.B. 3 x 10~% - 10-2 rad./nr.
W.A. over the equlvalent range,

The sudible warning can be silenced by
depregsion of the 'mute' switch., A 'reset!
switch is provided to reset the alarus,
Magnetic indicators show when each channel
isg:

(1) On.

(11)  Off or Palled

(111) Has a high reading. This alarm
indicatlon cen only be reset when
the level falls below the pre-get
level,

(¢) _Amplifier/Poyer Unit

A cubicle (Mark 132AA) containing two

power units (Mark 10NP), two ratemeter and
alarm units (Mark 5NA) and a test unit (Mark
INTU) 1s supplied with elther 115 volts,

1 phase, 60 ¢/s8 or 230 volts, 1 phase,

50 o/s.
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B. General Description (Cont'd)

{e) Amplifier/Power Unit (Cont'd)

The various power supplies reguired by the
system are derived from the power unit
with the exception of the 24 volts d.c.
supply required for the sudible alarms
which 1ls obtained from the submarine's

24 volt supplies., The second power unit
is a gpare,

The ratemeter and alsrm units are identical
for the two channels. The test unit
enables the rstemeter and alarm units to be
set up and checked and the power supply
volteges to be momitored,

14,10 SUBMARINE PIRE CONTBROL

A. Basic Prinoiples

The initiel purpose of a Submarine Fire Control
System 18 to resolve the treck on which the
torpedo must travel in order to intercept the
target., This track cen be consldered as a lead
angle from the target bearing on firing, and is
therefore influenced by both target movement
and own motion.

Another function, no less importent, of the

system 1s to relesy weapon settings of depth, speed,
track and pattern of run from the Control Room

to the 1ndividual torpedoes,

The final function 1s to pass command slgnals
to a wire gulded torpedo after discharge.

B. The Fire Control Problem
As wlth eny guidance and dlrection system,
the alm is to place & weapon, or pattern of
weapons, on a glven target, The varlables
affecting submerine fire control problems are:

(1) Target range end relstive speed across
the line of sight

(2} Ouwn speed across the ling of sight

(3) Weapons charscteristics
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B.

The Fire Control Problem (Cont'd)

With these known verisbles, the fire control
calculator or computer will produce and trans-
mlt headings on which the torpedoes must
travel in order to intercept the target.

Fire Control Computer

The computation that hes to be made by the

fire control system i to determine the torpedo
track required, Own end target deta is con-
tinuously updated either manually or autometically
from aensors,’

Thie treck 1s then relsted to own ships head
to glive a precesion gyro angle to the weapon.
In the case of a multiple weapon firing, this
angle becomes & mean engle and is converted to
the linear spresd; each torpedo then receiving
different track. Adjustments cen be received
by the torpedo up to the moment of individual
releage,

Mean
Gyro Angle

K:}\ Anguler Spacing

Torpedo Tracks
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C. Fire Control Computer (Cont'd)

In addition to solving the gyro angle for a
particular target set up, the computer can
track & target on a given course, speed and

- range and 1s sble to receive updating
ranges and bearings.

D; Betransmission Component Parts
Previous mention was msde to the abllity of
the syatem to trasnsmit torpedo settings to
the weapon. Much depends upon the type of
weapon as to what settings are required. These
fall into two cetegories:
(1) Synchronous

The Synchronous settings sre those set from
the computer end ere:

(a) Gyro angle (torpedo track)
(b} Enabling distsnce
(e) Depth
(2) Non-Synchronous
The Non-Synchronous setting are put on by
a separate instrument in associatipn with

the system.

The nsture of these settings will vary with
tyfe and mod of weapon, but usually include:

(a) Speed
(b) Homing mode
(¢) Horizontel Search
(d) Stratum
E, Guidance

Certein tyges and 'Mods' of torpedo can be given
guldance after release from the submsrine. This
is made possible by meintaining continulty between
the fire coantrol system and the weapon by a light
single core wire, Commands to the weapon are
given in aximuth and depth from the submarine
where a D.R. trsck of the course end speed of

the torpedo is maintained,
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F.

CONCLUSION

At present the RCN '0' cless submarine is metched
to the USN MK 37 torpedo; thls weapon hes two

mods} Mod O and Mod 1, The Mod O is an active/

passive homing torpedo and Mod 1 a wire
guided/homing torpedo.

Further developments in submsrine weapons are
followed, and in partlculsr new 'Mods' to the
MK 37 torpedo which it is anticipated will be
consldered for use in BRCN submarines.

System Components
(1) Calculator - located in the control room

Inputs

(a) Own speed (log)

(b} Own course (gyro)

() Torpedo characteristics (set by hend)

(d) Enemy co, syeed and range estimations
(set by hend)

Output
Mesn Gyro Angle (MGA)

(2) Gartu - located in the control room
(Gyro sngle retransmission unit)

This accepts the MGA from the calculator
end spreads the salvo about it. Some of
the torpedoes in the salvo will travel
to the right end some to the left of the
MGA for greater target coverage.

(3) TOFI -~ located in the control room
(Torpedo Order Fire Instrument)

This instrument 1s used to relay orders

to the forward or/and after torgedo rooms
ordering the tubes to the required state

of reasdiness. The synchronous and non
synchronous settings are also set on the
torpedo from the TOFI, Indicator lights
burn when the required settings are accepted
by the torpedo (DATA SET) and when the tube
ig ready to fire, Finslly, the torpedo

is fired from the TOFIL,
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G, System Components (Cont'd)

(4) MK 37 Director - located in the Control
Room .

This instrument is used to gulde the MK 37
mod 1 and mod 2 torpedoes after they have
been fired, It has a gyro fed from the

MK 23 Gyros and sn indication of HE bearing
from the sttack sonsr set. The operator
keeps two pointers aligned; one represents
the torpedo, the other represents the terget.
Then 'BENG'.
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