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TYPE 147B SHORE TRAINER

fl e
CHAPTER I.—INTRODUCTION

rjj 1. General
' 01. The Type 147B Shore Trainer has been developed t id S :

; : Sl £ ped to provide a means whereby a pupil
be given instruction in the operation and use of the Type 147B Asdic Set without th)é ngzspslit;l?)};

using an asdic fitted ship with a submarine or other target.

9. Use of the Handbook
01. The handbook is intended to assist the instructor in using the Shore Trainer and also as a

manual for the maintenance of the equipment.
02. The personnel operating and maintaining the trainer should make themselv ili i
: es familiar with
this book and also C.B. 4312 (Temporary Handbook for Asdic Set, T 147B it i
sufficient to read merely small sections. e L5 R R

Lad . 2 .

i - 08 Asdlc.handbooks are being constantly amended and should therefore be re-read at frequent

5 intervals. It is only by following these instructions that the Shore Trainer may be maintained in a
state of efficiency essential for successful operation and instruction. -

J 3. Stores
01. A list of the permanent and consumable stores which form the various parts of the Shore Trainer

)’ |
will be found in the Establishment List of Stores A/S 145, a copy of which is kept by the Officer-in-

Charge of Stores.
4 This publication contains information regarding the pattern number, full name and quantity

of each article fitted, together with details of the spares allowed.

02. When demanding stores it is most important that the proper Establishment List descriptio
of the article is given as well as the correct pattérn number. A/S numbers appearing on the tall;

plates of certain components are #zof to be quoted when ordering stores.
03. Establishment Lists are obtainable from the Superintending Naval Store Officer, R.N. Store

Depot, Copenacre, Hawthorn, Wilts,

Do tro— o,

‘ »
o ,v:-.-\.\:-‘ 3
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4. General CHAPTER TI.-— DESCRIPTION

~ 01. The pu il sits at a stand e
By ech%els) S b;TS uﬁ};ﬁato; s panel, and operates the controls as
carries 4 S hanism which is, in effect e electronic units mounted on a wheelacbl at sea. Reverbe
relation to the tilting T S TG ;na iCalg model showing the position of - tr“?llcy, which o
are produced >t the correct range, but a:g anism controls the electronic éom the _ submarine '’ ;
only heard when the swoid is tiltclc)lm':((intt]': so that ccho:l
e correct anglé

The an i
; gle of depression and also the verti
marine ~’ is moved in relatio ertical extent of tar ary i isti
n to the ““ ship ” get vary in a realistic manner as tl
i < 1 as the ““ g
> sub-

also

02. Controls mounted on the troll
ey enable the ins
1structor to set :-—

Depth of submarine betw
B Closing speed 0 to 30 ir::)?sm 20
Strength of reverberations !
Strength and pitch of echoes

Three dials indicate :—

Depth of submarine.
Slant range of submarine
Relative speed of approaéh

03. It should be noted that th
: e Shore Traj
is made at present for the receptio e Trainer
n of ec reproduces iti :

) on the recorder paper at the moment of}tges fro_m the sea botto(i?lndlgnns in deep water, No provision

phones. ansmission, the corfesl;ond}lrtllcr' although a mark is made

; ing ““ crash ’’ is not heard in
. the

04. The power supplies necess
ar .
110 volts D.C. y for operation of the equipment

nt are :(—

ol IR o b
B ol TG R " 220 watts.
‘ and are taken from wall s o e o ; = watts.
switch, fuseboard and vo\(&l\cets and plugs through flexi 50 cycles/sec. 230 V.A-
the correct voltage and eter are provided gh flexible leads to the i
polarity. ed for each supply : 1(2 the instructor’s trolley on which a
3 is essential that the supplies have

05. The apparatus mount ;
\ Transmi nted on the instructor’s t
Mechs;:;tter, Pattern A, 2748 T
L usm range de ' i ]
Signal injector, Pattg}:'fazt;g;n A. 2655,

Signal inj 2363
| Injector, Patt
Amplifier, Pattern Ae.r;‘Z?. .

Box relay, Pat 3009
5 tern A.
Panel supply, Pattern A. 519

06. The functions of th
ese various in
: stru :
ments are described in detail in the foll wingé perPEiRREg
e follo i

l
' 5. Mechanism Range-Depth

01. This unit reproduces, t
. , Lo a Scal 5
submarine, and change scale of 1 in. —
l‘ submarine, the submgeu?nté1 zslsv;elgtl;v? POSitio:S in :\?Shya‘ds, the relatj g B gword and
centre bearing)- ys being directly ahead of the g rpttions of R
i e an attack for the
steerS

| . S
. 02. For convenience in manufacture. tj, 1P (i.e., the ship alway®
,» the “

k l | the arrangement Snverted. 45 X '
03. The sword and WG s deptillbir:?r:éne s moved t ceiiani and also
can be suitably 'focuSSedsou»rI{(}]‘1 beam are représented asured Upward OWzl:r:l]s the (slhlp,
2 e li sente » NO rd.
light be by a la ownwa which

small electric motor cont am ca . mph
rovided, fulfilling the Sa‘;ll‘;ofllllerit?g the contrglb,glttillllted frc_)mp()? us?)rli)roieCting a light beal;fcl1 \'by @
Joaded clutch in the motor drive ;15 as those on the T)g,. Limit SWitchzontal) ¥ 48° (}lpxlvag o
foul the stops: prevents damage if thgz é:7Bhdirectingng:d mcch(zllg}tcir(tm- spring-
r'shonld ovasads In additio?s s an
er’ride the limit W'

Mt ansmi
04. An ype transmitter geared to the “ sword *’
’ t]l
the dep

recorder: repeats
peats the angle of depression t©

05. The “ gubmarine ”’ consists of
’ e 2 two ph
he assembly ¢an be raised and lowere o s
| tl;)h set any desired depth of submarier:é%rlg a handle on t?lf(:: cf}}s mounted in a suitable MasE assembly
| In addition, the assembly is .nt() to 1,200 ft., andn: of the trolley, en‘al)al(iang li“g in Juring
P T CRgp distal;lc ;z}ched to a carriag 00 V:;L}11t‘.er the setting as 1'equired, d}:ilr of
rom one end represent;ﬁ}é tC}an lbe driven alon8 zLon; ship
he horizontal rang®

an attack-

guide rails,

4 to submarineé:
. o B e = el 6 g

po on a spindle which carri ok e

o 30 knots. SR En

Oroi king i : ) : air ©
t()r()ld KIng 1 conjunction with al%rated
inter moving over a dial ca!

a'l
from 0t




07. A momentary closure of the instructor’s rate and £0
: - ush b actor L0 OPERetirE rr Tor
l;)ck in. The motor then rotates in such a directiolr)l as tolxlxtlt)(izr; ii‘;sﬁss;lé;(;c;ﬁe » towards the ship,
the closing speed being determined by the setting on the speed dial

_08. When the run is completed—.e., the hori imately 100 yards—
. pin'on' the carsigs oporate o Wik S maea ange reduced to apEToeL Y oversing
Silrectlon of rotation of the motor and driving the cells awa frogrln the lamp at app;'oximately 25 .knot_S,
independent of the setting of the speed control. The ran}ée fnéreases ux?til the outer limit switch 15
operated by the pin on the carriage, when the motor stops. In addition, by releasing 2 small locking
lever on the carriage the range can be reset quickly = EACIIOH Y

. 09. A spring-loaded clutch between the motor a
in case the limit switches should fail to operate.

nd worm prevents damage to the mechanism

10. One of the contacts on the contactor suppresses all echoes during the run out.
e to the centre of

11. A small chain, anchored on the “s ine.”’
rotation of the lamp system, and by way of augﬁgglg‘i;ne}lza:(s)ez Ovc?;vzd ng}er{l ::Jﬁ?ch is spring-loaded
to keep the chain taut. The amount of chain which is wra ec;gl;'ound the drum, and therefore the
rotation of the drum, is thus an inverse measure of the slant oxP g‘ue asdic range from' ship to submarine.
The drum is suitably gqarcd to a dial calibrated 100-2.500 yards enabling direct reading of the true
range, and also operating a potentiometer (100,000 (')th) controlling the range transmitter (see

paragraph 7).
‘ 12. The electrical circuits can be divided into four parts, tilting motor circuit, driving motor
circuit, projector lamp circuit, and photo-cell circuit. '

Tilting Motor Circuit

13. This is similar to that of Type 147B as fitted in ships (see C.B. 4312). The motor armature
and field circuits are energised by the board control, the direc:?on(:;? rotation de)pending on the direction
of current flow through the armature.

14. A resistance, Pattern 7623 (300 ohms), is used in place of Pattern W.7315 (25 ohms) in the

board control, to reduce the speed of tilting.
15. Limit switches are provided at the 0° and 45° positions of the sword. These take the form
of relay spring-set assemblies, operated by an insulated pin on the sector.

16. At the 45° position the contact breaks the circuit to the S2 coil of the magnetic switch, prevent-

ing further depression of the beam.

17. At the 0 position, two changeover contacts operate. One contact breaks the circuit to the
S1 coil of the magnetic switch, while the other contact, connected as a ““ make > contact, lights the
« dome vertical ”’ lamp on the operator’s panel and energises the coil of the magnetic lock in the

raise-lower unit.

priving Motor Circuit

18. The operation of the driving motor circuit is as follows :—

19. The instructor presses the push button S4. This completes the circuit—A.C. line, contactor
coil, push button, short-range limit switch, A.C. line.

20. The contactor operates and locks in through b3.
21. Power is applied to the motor field potentiometer P1 through contact b4, and a voltage depend-
ing on the position of the regulator is applied to the motor field through contact bl.

99. Power is also applied to the potentiometer P2, and a voltage is tapped off by the slider anq
applied to the armature through contact b2. The motor, therefore, runs at a speed depending on the
position of the regulator, the rotation being in such a direction as to move the cells towards the lamp,
923. The motor continues to run until the short-range limit switch S2 is opened by the pin on the
carriage. The contactor coil is then d_e-gnergised, the “b ” contacts break and the “a’’ contact
Since S8 is closed the field circuit is completed through a 1,500 ohm resistance and contact alS

ake. C A .
the armature is connected directly to the mains through contacts a2 and a3. It will be seen tha{

m

while e e . !

the current flows through the armature in the opposite direction from the current flow when the contac
d, and therefore the motor runs in the opposite direction, 7.e., the cells move away from thg

was energise t ]
The speed of the motor during the run out is not controlled by the regulator, and correspon g

Jamp-

to about 25 knots.

24. The range increases until the long-range limit switch S3 (adjustable to the desired stay;
tor stops. b

range) opens, when the mo
95. The regulator potentiometers are only in circuit during a run in, thus reducing the amqy, t
\

A steel housing with a vent hole in the 1id is a further measure to prevent eXcessj
” . 1\,'0

Leat generated. :
of 1 of the mechanism,

heating inside the main cover

(c57051)
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Lamp Circuits

96. The projector lamp, Pattern 7637, and dial indicator lamps, Patte are fed from the
8-volt secondary winding of the transformer. 3 e

Photo-Cell Circuit

27. Two photo-cells are used, one providing ‘‘ primary ’
sidiary echoes.

98. The terminal marked P.C.+- is made positive wi coltas ending on
the setting of 2 potentiometer in the ampliﬁgr. gt bece o Carti e voltags % y

:stance and condenser a i .
09. A resi re provided to prevent noise due to ele

. - . 2 : ck-up» and the
voltage is apphed through another potentiometer P3 to the ‘‘ primary ’’ cell. ctrical pick-uP

5 g ntiomete = thode of the cell
is connected to .C.— ve, i.e., to the grid circuit of the control valve in the amll‘)l;ieﬁg?.
30. A hi

gh resistance potentiometer P5, connected f ! applies the
« subsidiary echo ”’ cell, the cathode of which is also connrgcr?ec{ht(:) Slglccl;el;oi,f B4to, jeartin 5 4

' echoes, the other providing weak sub-

- i ) lloto-cells’ i'e',
nenth el cre el No s vl i€t e volage has b, T on
; . : : otation of thi i 3 a pimt
carriage, “_’h‘ch e;lvgi::lgei }:\:ﬂ; :.tf'orked lever on the potentiorlr?e{)grt Zrﬁz?tmet’l?{lelsrzg egtg;l fB}S]
i oy o 1 o of K8 ¢ b oo s bng o o 4 i v
: : : . T . C
made conducting by being illuminated. Further, it ‘S‘\{ﬁ)ee(s:::rfst }\lvﬂl only be heard when thee 4 during
o out, sh at contact a4, which 1s ¢t

ort-circuits P3 ¢ o »
and prevents echoes being received except during the attac TuL,

31, The amplifier is arranged to pass echoes only when current flows through the p

8. Panel Supply

01. This uhit is a standard component of : rises &
normal mains transformer and rectifying val\g1 ecglcasist Prptc}:adure Teacher A/S 406. 1t C:f:,fd con-
ie=aThe unit provides supplies of—. with associated smoothing cho
4 volts AC,,
6-3 volts A.C.,
200 volts D.C.,
80 volts D.C,,

4 d to energi ;
which are usec = gise the range transmitter, amplifier, and signal injector, Pattern A

9, Range Transmitter A
+ Pattern A2748, is a slightl ;
1 The unit, 18 @ shghtly modified f
oprocedure Teacher A/S 406. It consists of tw
which prevents the application of H.T. volt

.2363.

orm of the transmitt 'P' di the
2 er, Pattern A.2364, used 11
:gzhgaglon circuits, together with a thermal delloav}v’(;‘,1 fox
whic ing up. . e thyratrons until time has been al
02. The operation of the unit is as follg
WS : 2
alaments of all valves, and the contacts of the t{fgré-t’olt supply from panel supply htg;t t
A al delay valve close after a *
03. Bridging of terminals 5 and 6 in the de
A. Contacts on A e depth recorder b e L
operates relay - on A close, char T by the relay contacts of
vgltage o approximately 70 volts, the grid b%ﬁ;g up the condenser in the gtyid cir:'czilit of the V2~
e condenser connected to the anode of theg

negative with res a
L pect to cathode. At the s on
A relay, t0 2 voltage of approximately 40 Voltsvalve is ch de § contacts

arged through =S
: n s : anode bei gh another palr "
04. In this condition, although the valve i eing made positive with respect to €
and 1O current passes through the valve.

¢ L 3e . tive
s supplied with H.T, voltage, its grid is very Mo

corder;

05. When relay A releases, both anode and gri

/id condenser 1621(5 ﬁg(;i}"mﬂglough_ the resistangrelioi);lgciggegi ?re left charged, but the _chz;rgzgn

negative volta,ferefc%e A thilc}glr;(}i1 falls at a rate depending Oisiﬁ:e 1Ra“ge P fermine Z’é antil 2
8 T througil relay B 1? valve suddenly passes current "Il?hue GEREc .reS‘Stann ro thi

onode con en?earge y B, which operates, but releases shortiy afteer\c;;ngnt ils dr?y‘l\(; (;ondeﬂs'3

has 10t jts chale® ESaeh

06. The c

ontacts on B relay energise E rel :
‘ o : Wi
signal injecto Pattern A.2363, in such a way as tg p;):;ugg 1:n0(£c§(())ntaCtS s it +

’ ! g .1 the len: e
hds on the charge stored in the anode cond It will be evident that i

cho depy. . denser of the thyrat ircui t :

of ?n traxlsl11‘551.m.] to echo de‘zpends on the value of resistance connecte}érgcrr(())rslsctxlr;qllthand tl}'ater mmﬂ‘f"
{r;) o the p(,smon of the submarine in the mechanism range depth ange

1.6 4

07. Contacts on % relaty {:htiarg(; > the condensers of the second thyratron circuit in the same wﬂi};
hat the & gontacts JpEEa * 11e s th ratron, The resistance across the grid circuit, howe¥% ipe
th e second thyratron always flashes a fixed time

t
: 0-3 sec.) af his corresponding O ter
od. so the ( ) after echo, this ¢ ) te
ﬁ~’£’f::)n1 echo t0 flyback. D relay operates at flyback, and the contacts of 1D relay operate the mas
1
rclﬂy boX.

i



08. A break i ;
transr;]iq:ionnt'nlll;dc?lnggi(m::o[;tlz;elil e Xom]eCted to the amplifier to give a mark on the recorder ai
e ssion, and a make ct on A ; signa
injector, Pattern A. 2707. relay initiates the reverberations received from the Sigl

four 0-5 mfd.

09. In order to allow for the di S 1 Tt atron va ves
) < lffel‘ence mn the K [’.s ics O \} A% h d
on X 1 ]I y " & Iy SW ltCh ena])le one or more l(:O‘Ildellbelllé It() be SWl'tC € i

circuit as required.
10. The external toggle switch should always be set to Automatic, 7.e., switch down.

It s essential that the polarily of the D.C. supply shall be corrvect

8. Master Relay
01. This unit consists of a simpl ich i .
foss cou SR i ple relay, which is energised by t ke contact on D relay of the
range trﬁgb{l}:llt‘el, thal" is, 0-3 seconds after echo. The rgelav opyerz?fe:n\?/ithout any appreciable time
delay, an e contacts open, breaking the circuit energising the clutch of the depth recorder, causing

the stylus to fly back.
02. The contact in the range transmitt &

3 er breaks after a short time, but the master relay is held
by the lal{_:e pondensers co'nne.ct.ed across its coil, and does not releqslgits’(;r approximately (-6 seconds,
}vh.el} ‘the lecorgle'r clutch circuit is re-energised, the stylus moves for:vard again, and a new transmission
is initiated. This delay allows for the flyback time of the sti/lus e '

9. Signal Injector, Pattern A. 2363
01. This unit is a standard component of the Ma P o

i ss Proced Teacher A/S 406. rovision is

made for generating both echo and reverberation signals, bgfeo:]’; th(;aZcho pz/)rtion is used in this

trainer.
02. The echo generator consists of an electron-coupled 16 kc/s. oscillator. When the terminals
5 and 6 are not ccz_npectcd, the cathode is made positive with respect to earth, and the valve does not
oscillate. 'When S is connected to 6, the bias is removed, and the valve generates a signal which is
applied through the volume control R3 to the output terminals.
03. The frequency of the echo can be varied by any of three small condensers i—

a) A small trimmer for setting the nominal frequency.

() The doppler control ; and
(¢) The pitch control (see notes in paragraph 12 on the use of the doppler control).

04. The pitch control has exactly the same effect as the doppler control, and should be left in the

mid_position.
05. The three knobs marked ““ Reverberation Strength,”” ** Reverberation Quality " and “ Rever-

L Range  have no effect on the signals received by the pupil.

10. Amplifier

01. The amplifier chassis is indentical with the lower chassis of the Pattern A. 108 amplifier us
amy v : ed

in the Attack Teacher A/S 345. It consists of two photo-cell controlled valves, a triode hexode

frequency changer, a telephone output stage, and a power output stage to the recorder stylus.

02. The 6-3-volt supply for valve heaters, 200-volt supply for H.T. and the 80-volt supply for the

photo-cells, are drawn from the panel supply.
03. The “ submarine H.E.” input circuit and the associated photo-cell controlled valve are not

used.
04. The 16 kc/s. echo signal from the signal injector, Pattern A. 2363, is fed into the input of the

e ghip* control valve. This valve is a pentod.e (6J7G) normally biassed to cut-off so that no ech
are passed to thg mixer. When the photo-cells in the mechanism sxl'ange depth are illuminated the sn;):ﬁ
& crent passed through the grid resistance generates a voltage which opposes the excess bias on ti
6J7G valve, and the signal is passed to the triode hexode mixer valve ‘ 3

05. The triode portion o_f this valve is connected as an oscillator. W i < T
the 1’r¢aquencyf (t)lfl Oicﬂlatlon is 17_-0 kc/s., but in the Shore Trainer the fr<131c;31111ellllsce;lilsnsc.taltut’:x ltiaf;g }\27: hsr
adeStment of the heterodyne trimmers (see paragraph 27), so that an output frequency of 1,250 ¢ By
nd is obtained in the output circuit. This signal, together with the 1,250 cycles per sg{(c)les
> s nd

T seconc 5 : 3 R g A
everberatlon signal which is also injected into the mixer valve, is passed to the power output st
Stages

;; 4 on to the phones and recorder.
06. A potentiometer on the left of the terminal block is provided for adjustment of the volt
age

applied to the cells.
B

(057051)
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dditional circuit is incorporated which makes a mark on the recorder at th?. ttl]m,b[ ;’f—l-t.l f‘;gz
. Th nsists of a variable potentiometer in series with a fixed resistance, across 1o k contact
mission. This €O otentiometer being connected through 10,000 ohms to the stylus. A brea o dur}n ,
the slider of th?npthe range transmitter which normally connects the slider to H.T. — ve, oper g
(tm th;‘{:sgf)lxil}fxrlxd allows a mark to appear on the recorder.
rans : d

3. Although the mark appears on the paper no *“ transmission crash ”’ is heard in the phones.
08. /

11. Signal Injectol, Pattern A. 2707

i f rs and
1. This unit is a slightly modified form of the reverberation unit used in Attack Teachers
opergtés in exactly the same way.

02. The grid voltage of the valve is varied in an irre

t(_)r unit’

gular manner by the contacts of th?) n:,(;crofarad

hus shock exciting the tuned anode coil. g the 191
thus

Anode voltage is applied by charging
ndenser at transmission ; the generated si
co

1S es.
gnal gradually dies away as the condenser discharg
tentiometer controls the strength of reverberations,
po

03. The modifications are :—

ivi rever-
(@) A reduction in the value of the tuning condenser from 0-81 uF to -5 uF, giving 2
beration frequency of approximately 1250 cycles per second.
(b) A reduction in the value of the resist

5 0 ohms
ance across the anode condenser from 500,00
to 100,000 ohms.

' . e wir ink from
(¢) Minor modifications of the wiring to the terminal block. This necessitates @ li
terminal 5 to terminal 2 exter

nal to the instrument.




30.

31l.

32,
33
3lie

S
3

(1)

Signal Injector, Pattorn A,2709

Gencrale .
Unit’ Recorder Slax;ng,vPattern 12708
Genera;. _ _
| Confrol &echo beptp, Pattern A.2706
General. : : | |

To Remove the S1lip Ring. : 4 |
7o Replace .the S1lip Ring. .
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TYPE . 147B ‘
PROGEDURE __TEACHER 200

CHAPTER 1. Introduction

1." cmnmrar,

——

Ol, The Type 147B Procedure Teacher has.been developed to
Drovide a means whereby a pupil may be, given preliminary
training in the overation of the Type 1L7B Asdic. Set without |
the nscessity of using an asdic fitted ship with a submarine -

Or other target. “ ' 3 :

S SR - ¢
TR
el s 4

2¢ USE OF THE HANDBOOK

Ol. The¢ Handbook is intended to assist the Instructor in :
Using- the Procedure Tcacher and also as a manual for the main-

tCnange of the equipment,

(

02. The personnel operating and maintaining the Set ‘
thould make themselves familiar with this book and CeBe4312 :
Temporary Handbook for Asdic Set Type 147B) as a whole; it is |
not gufficient to read merely small scctionse.

03 Asdic Handbooks are being constantly amendcd and
Shoulg therefore be re-redd at frequent intervals. I? is only
¥ Tollowing thesc instructions.that the set may be maintained.
in o giate of efficiency cssential for successful operation.and
instruction. S ' o -

3« STORES

Ol, A list of the permancnt and -consumable stores Which
Torm the various varts of the sct will be found in the
gst%blishmant List of Stores //S 140, a copy -of which is kept
¥ Tthe officer in charge of stores. : ;
s fflThis'gublicgtion'contains information regarding thc
Pattern number, full name and quantity of each article fitted in -
he set, together with spares. ' A

o2t 'When'demanding stores, it is most important that the
Proper Establishment List description of the article is given as
Well as the correct pattern numbor.

03, Establishment Iists are obtainable from the o
Superfatsfiasry Naval Store Offider, sR.Ns Store Depot, Copenacre,
hawthorn, Wilts, ' | .
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CHAPTER 2, Capabilities, Limitations, and
Operation of the Procedurc Teacher

L, TYPES OF INSTRUGCTION

Ol. When introducing a new Asdic set it 1is ncecssary to
give instruction on:=

(a) The various components of the set (mechanical, hydraulic,
electrical and electronic) and the adjustments and maintenance
required by each componcnt,

(b) Operating Procedure,
(¢) Recognition and classification of the various sounds

and recorder traces obtained at =zcas

5« CAPACITY OF THE PROCEDURE TEACHER

Ole This Teacher is primarily designed for giving
instruction in L(b), and will zive a realistio reproduction of

an attacking run on a submarine at a depth of 200 ft., LOO ft,.,

or 800 ft. in deep water.

02, It is desirable, for obvious reasons, that instruction
in 4(a) should not be given on the same apparatus as is uscd for’
instruction in operating procedurc, , : : :

03, If, however, it is impossible for any rcason to erecct
completely independent sets of gear, the dirceting gears
hydraulic equipment, Pancl Tuning and oscillator may be added
to the Procedure Teacher, thus providing a complete Type 1478
set which may be used for instruction in Y(a) ag woll as L(D)e
(Note:- It is essential that the oscillator be immcrsed in

water).

Oy = The Procedure Teacher can give only elementary
instruction in 4(c¢)s  The sound effects arc sufficicntly
realistic for teaching operating procedurs, but can only be
consldered as an attempt to reproduce natural cffects bY
artificial means. Bottom echocs, sccondary echocs, variation
of reverberation pitch with speed and angle of tilt, rocks, etCes
are not reproduced, In addition, the effect of tempcraturc .
gradients is ignored and the extent of target is never inereascd
sufficiently to enable drill with the sensitivity control to bS
excrciseds It is therefore ecssential that instruction in
Type 1478 at_sea must always supplement instruction on the
Procedure Teacher, o & N 4

05, The Procedure Teacher wWill only give satisfactory
?everbﬁrations and echoes when the recorder is switched to
"slave', :

6o PRINCIPLE OF OPERATION

Artificial reverberations argﬂggsgg on every trange-
[ e " e

Ole
miseion 1f the recorder is running in

02, Artificial echocs are also produced afterp cvery tpans-—
miseion, the range being governed by a dlal under the contpol o
the instructors This dial is calibrated up to a maximum of
1,000 yardss These echoes are only rececived by the pupil when
the "eword" is tilted to the cgrregg aﬁgleyndipendingion the dept

3 of th bmarine. When e ecam 8 Nno recteg at
ey ® h suppressed by the "Control meho

Elnd 19 11} - 0
submarine the echoes arc
thgth" which conBists of a segmental slip ring, with contact
De brushes i e
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brushes driven round by an i type motor as the sword is tilted.
Echoes are only heard when the sword is tiltcd to such an angle
as will bring the brushes on to the insulated segment of the
slipring,. ‘ A

03 For constant depth of submarine, it 1s necessary to
alter the angle of depression of the target as the range is
reduced, The slin ring is therefore attached to a dial, which
can be set by the instructor to the correct position. For
convenisnce in use, the dial carries three concentric scales;
Tor a submarine 200 feet, U400 fcet or 800 fect decep. Hach
scale has a serieg of calibrations, marked in yards of range

°
3 -
v

To produce a trace on the rccorder at onc of these depths, it is
only necessary to choose the appropriate scale, set the dial so
with

that the range indicated under the engraved line corresnonds
the” range set on the signal injector, and to sweep across the
target. Provided the recorder has been correctly lined up, the
trace will show a scrics of strong echoes centred about the
nominal depth, with one weak or "fringe" echo on each side.

oL, A friction clutch in the Control Echo Depth ensurcs
that thc brushes are automatically lined up when the pupil lines
up the Depth Recorder, ) ¢

7. -OPERATION CF¥ THE PROCEDURE TBACHER

01, The Procedure Teacher comprises the essential componatic
of Agdic Set Type 1478 with an Instrpuctor's Table, on which is

liounted the following additional apparatus:= ;

(a) Signal Injector, Pattern A.2707.

{b) Signal Injector, Pattern A.2709 .
¢c) Control Echeo Depth, Pattern A.2706. 4
d) Unit Recorder Slaving, Pattern A.2708.

e) Depth Indicator, Pattern L.2304. :

(1) The two Signal Injectors scrve to provide the artifi-wy
erations and echocs,

_ (i1) . The Unit Recorder Blaviag, Pattern A.2708, contrdls -
Depth . Recorder, Pattern A.2296B, and the Signal Injsctors,
Pattepns L2707 and A.2709. T

. (iif)  The Control Echo Depth, Pattern A.2706, is the unis
Which controls the angle of deoression at which eéchocs are

reeeived by the pupile : .
Alpgdel e Dortt Eadinaton repeats thG depth .in feet from tho
Opverator's pPanel for suidance of the Instructole -

(v) A full description of tho Asdic Set Type 147B will be
found in ,B.U4312 and of the additional apparatus mentioned abow,
in Chavter 3,

t. 92_ In order to simulate an attacking run on a submarinc.
he instructor must: =

I, 1 : 139

() Switch on all suoplies, and after about # minute, prosc
gear sWitch cnce, (Refecrence should be made to Chapter
witching routines),

submarine is to be 200 feet:

(b) Decide whothe :
0o feet, vhether the depth of e N

or 800 feet, and choose the app
(¢) set i ) th and Singal
. : the two dials (i.e. Control Echo Depta anc S. . =o= .
%;gﬁctor Range dials) to tée required range OfF flrstscgh:?ﬂfﬁp
° W47, (This is normally not greater than 700-800 yarcs).

£ o YT
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(d) Turn down the. echo strongth to zero, using the
sensitivity control on the Sigrnal Injector,

The pupil can now carry out the normel swoening
procedure (CeBs4127) without hearing echocs. #

When sufficient sweeping has been carried oub:-

(¢) Increase the ccho strength until echoes arc heard,
The pupil will then report contact and use the apvropriate
procedurc (CeBel127).

(f) Reduce the range steadily by turning the dial on the
Signal Injector, keceping the Echo Depth Control in stcere The
specd at which the range 1s reduced determines the "speed of
approach"; (NWote:=- Speed in knots divided by 3 = hundreds of

yards per minute).

03, The echo strength should be increased gradually wntil
it is at full strenegth approximately 200 yards after first
contacts The strength should not be increased far enough to
overload the amplifier, or a change in quality may be noticed
between the "main" and "fringe' echocs, It is convenient to
make a mark on the echo strength control in a position where
good results are obtaineds

Olys As the run progresses, the angle of deprossion will
gradually increase until the sword is tilted to L5° and contact
is lost by the target passing. below the sound beam. This
simulates a run in which the attacking ship runs over the
submarinc. If it is required to losc contact on 1478 because
the target is left wide op the bow, it will be nccecssary to reduce
the echo strength again at the. end of the. run, but +this is not
usually practicable as, the manipulation of the two control Aaials
and supcrvision of the operator require the full attention of the

instructor. e

05, It will be noticed that, while the markings on :
Range Dial of the Signal Injector arc equally spaccg, thoggoon
the Control Echo Depth are further apart at short ranges than ab
long rangese This mcans that the Control Echo Depth dial has
to be moved more guickly in the later stages of an attack,

06, The dials should be moved steadily and continuously
throughout the run, when a steady zig-zag trace on the rccorder
will be obtaincd. The echoes obtainecd on each sweep acrogs the
target should form a straight line, and the nmber of aohoes in
cach swoep should be falrly oongifitont, though cach upwara sweed
may give fowe? Gohoen than cach downward sweep,  The three most

senmés feults ares=-"
(1) Turning the dials jerkily while the operator is steppil8

across the targets This results in the cchoes forming irpeguldl
instead of regular "zig-zags", irregular numbcrs of

patterns

echocs in each sweep, or in an extreme case, loss of contact

through failure to obtain.any echoes when stepping across the
targete :

11) Keeping the dial still while cchods are being heard
and(mozinﬁ in steps while the "beam" is-tilted orpe tﬁc tapeats
rhis resulbs in irregular intervals between successive swecps,

-n when the pupil has correctly followed the procedure of

even Vv s . )
reversing his switeh after two transmissions without an echoe

(615 15 [PWOPee KRN
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(iii) Pailure to keep the two dials in step. This will
result in the recorder trace being centred about an incorrect
dcpth, It is possible to make use of this to obtain a gradual
change of depth, but a considerable amount of practicc is

.required before this can be done satisfactorilye

8+  REVERBERATION PREQUENCY
The reverberations heard.in the 147B set at sea have
@ frocviney of 1,000 cyeles per second with the ship stopped.
“her Progueney inersases with increase; off ship's specd, and also
variss with the angle of tilt, being highest when the” sound beam |
1s horizontale
02, = The revérberations used in the Procedurs Teacher have

"ixed frequency of 1250 cycles per seecond, correcsponding, to a

ship's speced of approximately 7 knots. ' ;

03, A control on the Reverberation Unit governs the
strength of reverberationdes . Care should be taken to avoid
increaging the .strength of reverberations beyond.a realistic
level, - b Le

oL, Reverberations are only heard when the recorder is
ronnine,: 6 3§ ;

J¢ DOPPIZR -
0l, The sccond dinl on the Signal Injector controls the
pitch of ccho, or dopvler, '

02, The actunl pitceh of the ccho heard in the 1478 set'at
s¢a Vapies considerably with submarine's opocd, but dopnler is
not usually noticcd by the operator, firstly becauso of the she
sharn ceho, and sccondly because the echo is not Zenerally hearad
until after the reverberations have dicd away, and there is
therefope no musical background with which the echo can be
combarsy, 7

03, - with the slightly diffcrent charactcr of the synthetic
echo, a small change in pitch can be distinguished quite casily,
and in opger to avoid undue emphasis .on Doppler, it is
recommendcd that the ccho piteh should always be matched to the
reverberationse ;

10.  BouTON BOHOES '
1 i 3
T Qf‘ Bottom echoes are not reproduced ip the Procedure
faCh”?: the pupil's attention should be dravm to the v o
gJaPﬂﬂtcristic differcnces between echoes from the submax¢ne‘q¢c
i - 3 3 3 < - ~ %3 Foke i
row the gea bed, The gubmarine echo 1S sho?t and shuxk,wdrl
has a derinite range . whatever the angle of tilt, rcsultLLU.Ln
the characteristio zig-zap trace as the stylus spoed is varied,
b s The bottom ccho is more drawn-out, always comes iJn ax
arou9 the same de¢oth, the range incredsces &s the beam is clcwfﬁ:ay
2?§ bottom cehovs ape not neard when the beam is horizo%?a11L9Um‘
tI: sy%p is facing a bank or therc is a temperatare rradient in
e S o 0
wreek or rock)
straicht
MPaccs )e

93’ A submarine lying on the bottom (or a
© A combination of the zig-zag pattern and thg
M patsern (see also OTM 10 - Type 1L7B Recoxrder

r

2o
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11, OPERATION IN AUTO

0l. The instructor should emphasise the need fop switching

the recorder to "Slave", so that the stylus flics back as soon as
possible after the echo has been rcceived.

02, ~ When the switoh is set to Auto, the stylus st travel
right across the paper before flying back. When the beam is
nearly horizontal, thie takes a very long time, and seriously
reduces the efficiency of sweeping. In addition, ag thc trans-—
missions of the 1L47B set arc not synchronised with those of the

main set, mutvual interfercnce may be heard in the phones and scen
on the depth recorder trace, ; :

03, The Procedure Teacher may be uscd to demonstrate the
slowing up of the procedurs whon in "Auto" as followg:~ Switch
off reverberations, and rcduce echo strength to zero, Tt ‘is then
possible to sce the greatly increascd time between transmission
marks when sweeping. It is nscessary to eliminate the cchoes

and reverberations as they occur at intervals decpendent on the
operation of the relay system, and if the recorder ig set to0 >
operate independently of the relays, the echoes ang peverberations
will appear as an irregular pattern on the paper, more than one

reverberation mark occuring during a single traversec of the
stylus. Hug & F80a7 R4 :

12, SUBSIDIARY USES

0l. Use with an fi«TeHe If the Instructor's jnptruments
are mounted in the close viecinity of an Attack Tabie and an
Automatic Range Repeat is fitted to enable the ingtpuetor to
kxeep the Type 1478 range tuned to the main set, thig procedurc
Teucher will enable Type 147B training to be co-ordinatea with

attack in the AeTeHs It is as well to note, however, that
gnoertain degree of skill is re ’ 5

guired to compete gycepssfully
with a fast closing rate. e ) cco

Vo, R

O . e Bt Wi
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CHAPTER 3. - The Electrical Apparatus of the

gty

Proccdure reacher

ASDIC SET TYPE 1475 _

13. GENERATL

' 01 & The warious instruments and mechanical gear of the
Asdic Set Type 1478 arce docscribed in the Handbook of the Sect,
CeBuYy312, Three Units of the Set: -

a) Tilting Unit, Paticrn ie2333.
b) Panel Transmitting, Pattern ii.506.
¢) Receiver, ‘Pattern A.2704,

/

bOWevor, are incorporatsd in arﬁlightly different manner than
i a ghip's set, details being given in the following paragraphs.

.

e - PILTING UNIT, PATTIRN, Ae2333:

‘0l, © THis unit may be used by its2lf on the stand providea
Cr mounted on the Lifting Tube of the Direccting Gear when it is.
desipable to demonstrate the tilting action of the sword.

024 If the Tilting, Unit is used without the other parts of
the Dirceting Gear, the: "Dome LowcredW lamp should be illuminato!
by corinceting LeR., to 20V positive and the tilting circuit shada
be completed by comnecting together the two tcrminals in the
Tl%%ing Unit which. are normally connceted to the Lower Indicating
5w che . - ) ' : : :

15 ' pANEL, TRANSHMITTING, PATTERN A4.506 0 s ,

Ol. . The Panel.Transmitting is energiscd firom the AeCe
Supply in the usual way, the rclay being opcpated from termminals
and 6 of the Operator's Panel (5 'and & Rangs Recorder). The

%ower output of tho‘Panel’Transmitﬁing, instead of passing .
hrough the Tuning Pancl, Pattern fe5Lll, to the.Oscillator as
in the normal Asdic Sct, is dissipatéd in o resistance. The

frequency of the master oscillator is not important.’

16. . REGEIVER, PATTERN A¢270l ' & oo 4 %5 ie

Ol. The Rcecelver is connected in the usual way to the TPwnel
Transmitting, Pattern A.5064 It is. the standard pattern used
in the Type 1478 Asdic Set, except that the conncction from
résistance Rel5 to earth is removed.

02, This is donc to allow reverberation and echo signals
to be injectcd between Re15 and carth into the grid circuit of
the mixer valve V.3 by way of an additional secregned lcad. )
Slegnals thus injected ean be heard in the telephones and the
markings sesen on’ the recorder PAPCT.

03. ' The Roceiver is tuned as in the normal Typc 147B Asdic
Sett Incorrecet or bad tuning will not affcet cither pho .
grﬁ:ficial reverberations or cechoes, but will rcdacc the noise

adc_qp.yqqqgnission.

INSTRUCTOR's TARLE

17" gmwnRpar

.
PUCTS ) 5 ! ~ ~ aArC::e
The instrumcnts mounted on the Instructor’'s Table arc

(&) TEEEEEERY
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GCHAPTER 2

DESIGN FACTORS

lo The Type 177 I.D.C.T. has been designed to train Sonar Type 177 operators
under conditions as similar as possible to those occurring in normal use
) the sonar sets Signals from the sonar set have been recorded on magnetic tapes,
for o variety of sonar events under different sea conditions. These tapes are re-
dlayed by the I.D.C.T. and the recorded signals are injected into the sonar set at
the Points from which they were recorded, so that the replayed signals appear as
realistic gg possible. The injection points have been chosen so that the amplitudes
Bnd frequencies of the signals can easily be handled by the I.D.C.T.
2. The most critical design requirement is that the tape shall be replayed at
Precisely the same speed as that at which it was recorded,
3 Another design requirement is that the sonar set must be acocurately syn-
chronised with the recorded signals during replay. This has been achieved
by reOOrding on Channel 8 of the tape synchronising pulses, which control the range
recordep 8tylus carriage, so that the start of each left-to-right traverse of this
oarriage corresponds with the start of each recorded sonar transmission interval.

‘%n of I.D.C.T. Tapes

k.

In the preparation of initial detection and classifiocation tapes? the
... . Number of successive transfers of information from tape to tape is kept to a
mlnlmum, as degradation of the signals may ocour with each transfer. The aim has
been to limit these transfers to two, one from the original recording to a master

tape’ and one from the master tape to a copy tape.
b. . : ¥

0 repared during sea trials on a recorder-replay
u;i%ingimfizistgaz;ebgzglzy Snit used in the I.D.C.T. bgt wity the addi?ion
F Teoorgip. facilities, Ten channels are recorded on a half-inch wide magnetic
‘tape. hese ghannels are listed in Chapter 1, Paragraph 3. Spoken commentaries
?re addeq on channeis 9 and 10 to give details of the recorded information and
%nstrUOtions to the Sonar Control Room crew, irrespective of whether the equipment
is being operated in the 'Doppler Audio!' or 'HE Audio' mode,

6o The original recordings are then edited to produce master tapes. During

. ; wanted information is removed so that only the events
d ;:regiZi:fngh::Z’tﬁznsferred to the master tapﬁs. In the edi:ing prooess,
'8Pe regorders are used, a "master recorder" and a .slave recorder", The

1 tape ig replayed on the master recgrder, and signals are transf?rred via
ohing unit to the slave recorder and 31mu1taneously monitored on a Sonar
177, When completed, the master tape so produoed 1s‘transferred from the
® recorder to the master recorder and is played back into the sonar set for

=8l ®Valuation of the audio and video recordingse

IS

In the copy process, two tape recorders are again used, and the signals on
the master tapes are transferred to the copy tapes.
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