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TYPE TBS RW3

Type TBE is an American produced transmitting and receiving egquipment designed for Inter-ship R/T and
W/T and may be found in Corvettes and above.

The following table gives brief details of the set and iTs capabilities.

Frequency Range 60 - 80 ma/s. (both transmitter and receiver are crystal
controlled).

Power Output (Maximum) 50 watts.

Approximate range in miles 10

Power Supply. Transmitter = 220 volts A,C, for filaments and 300 volts and 875 volts D.C, for

H.T. supply, obtained from & dual purpose generator driven from
ships D.C, mains. The generator requires 100/125 volts input at
10 2nps, and in 220 volt ships is fed through a 9.5 ohm dropping

resistance,
Receiver - 115 volts A.C. (110 watts). obtained via a step down trans-
‘ormer from any standard A.C. outfit.
Type of Emission R/T or M,C.W,
Type of Aerial Half wave verdéical dipole aerial designed for mounting on the

mast and fed by a 70 ohm concentric type transiission line.
The firgt Mew 'sets fitvad may have a guarter wave vertical
aerial. with horizaontal counter-poise rods.

; Photographs of the equipment are given i1 Figs, A and B and simplified sircuit diagrams are given in
Figs. C,D,E,F.C and H.

When reading para. 3, which deals with controls and fitiings. the ltem mubers guoted should be
identified in Pigs. 4 and B.

2. Construction.

The trapnsmitter 1s mounted on a horizontal Cype chassis contained in a small crackle finish case, This
case ig designed for mounting on Che Top of the stand ‘n which the associated receiver is mounted. The meters,
dials and switches which are required for the operat.on of -the transmitier are mounted on the front panel, 4
gate interlock switch is fitted and operates when the 1i¢ of the transmitter is opened and also when the trans-
mitter panel is pulled cutwards. '

The receiver is fitted in a shock mounted case designed to [it inside the stand on which The transmitier
is secured. All the tuning and operating controls are grouped on an engraved plate secured to the front panel
and are protected when not in use by a large hinged cove: At cach end of this control plate i{s a small hinged
door for access to the crystal and fuses. Input and output meters and & calibration chart are provided on Uhe
front panel above the control plate. 4 small compartment is provided at the side of the receiver cgse Lo contain
the set Handbook.

Two control umins are provided to permit operation of the equ. pment from any desired remote position.
Up to four additional remote positions having facilities for transmiss.on and reception only, may also be -
provided,

A stowage sack for one set of transmitter and receiver erystals is provided inside the transmitter case,

3. Transmitter - CONTROLS AND FITTINGS.

Neme_and 1tem No. Use.
OSCILLATOR TUNING (C106) Anode tuning for Crystal (scililator Stage. This stage is tuned to

the crystal fundamental freguency.

1at DOUBLER TUNING (C113) Anode Tuiing for 1st Doubler Stage, ‘This stage is tuned to twice the
crystal freguency.

2nd DOUBLER (C117) Anode Tuning for 2nd Doubler Stage. This stage is Guned Lo four Times
the crystal frequency

P.A. NEUTRALISING (Ci21) A preset control provided for adjusting the neutralising condenser in
the P.A, Stage. This control is set during manufacture and should not
normally be touched.

POWER AMPLIFIER TUNING (C127) Anode Tuning oy the R/F Power Amplifier (output) Stage.

WTRANS, ON" PILOT LAMP (i101) Indicates wher the hrensmither is switehed on. The pilot lamps in the
control unite are connected in parallel with this lamp.

OVERLOAD RE-SET (K105) Used to re-get the overload relay (Ki0S) which serves to protect the

power amplifier valve (Vi04) irn the event of an aceidental overload,
When the overlnad ralay opens. The motor generator stops and cannot be
resrarted unt!l the overlead re-set push has been pressed.

R/F LINE CURRENT METER (1102) Indicates outpul to “esder line and aerial.

FER CENT MODULATION METER (M103) Indicates the appro: mate percentage modulation of the carprier wave.
(See Admralty Handmovk of W/T Vol I (1938), para. N14).

PL AND GRID CURRENT METER (M107) Used as a Tun-ne ind.caror The moter measures the Plate (Anode) or
Grid Current in tha different circuits as determined by the position
0! Tthe meter switch (S104).
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TEST SWITCH (S101). A push-button switch which Is used to operate relays
inside the transmitter to enable the set Lo be tuned and
tested. Uhen the switch is pressed, relays K104 and
K103 are energised in Turn and a carrier wave is
radiated, provided the clrcuits are tuned.

START /STOP SWITCHES (S102) . The Start push button when pressed closes the circuit of
the starting contactor in the automatic starter, thus
starting the motor generator. The Stop push button
when pressed short circuits the coil of the starting
contactor and so switches off Lhe generator.

HMETER SWITCH (S10L) Connects the PL and Grid Current meter (M101) in different
circuits for tuning purposess

EMERGENCY SWITCH (S105) A4 switch provided to enable the generator To be switched
off at the transmitier {n emergency. The switch opens
the ciréuit of the starting contactor in the automatic
starter. The door interlock switeh (3103) and the
contacts of the P,A. overload relay (K105) are all
connected In series with the Emergency Switeh and the
coll of the starting contactor. .

TINE-OPCRATE SWITCH (S106) A toggle switch which, in_ the 'Tune' poslition, intro-
duges a resistance in the cathode cireuit of all R/F

valves in order to prevent excessive anode current
whilst the cirsufls are untuned.

L. Transmitter - TUNING.

To tune the transmitter to any freguency withln its range, the following procedure should be observed:-

Open the transmitter access door and {nsert the appropriate crystal for the desired operating frequency in
the crystal mounting socket which ls located at the rear of the right=hand(oscillator) coempartment and slide
clamp over holder. Transmitter crystal holders are coloured red and are marked with both the crystal
fundamental and operating frequencies, the latter being four times the fundamental frequency. The crystal
holder should be installed with the nameplate towards the front of the transmitter. When held in thls
position, the mounting plug which is Lowards the left=hand side of the crystal holder may be insertea into
elther of the two mounting sockets. '

Close and secure the transmitter access door and press the START push-button (S102). This operation will
start the motor generator and will apply filament power To the valves.  Allow the valve healers to operate =
for one minute befaore applying H.1. (Step &).

Set the four tuning dials (C106) (C113) (C117) (C127) to zero.
Throw the TINE-OPERATE toggle switeh (8106) to the TUNE positlon.

Press the TEST switch (S101). This causes the low-voltage plate-power switching relay (X104) to operate.
Operation of relay K104 will econnect the 300 volt winding of the motor-generator to the lov-power valves and .
will cause the antenna-transfer relay (K103) to operate, thus connecting the 675 voltu winding of the moior

generator to the transmitter,

Turn the meter switch (S104) to the ™OSC." position and then rotate the OSCILLATOR tuning control (C106)
very slowly in a clockwise direction until the plate current suddenly drops To a minimun value as indicated .
on the PL. & GRID CURRSHT meter (M101).

Turn the meter switch to the 1 DOUB. position and then rotate the 1st DOUBLER tuning control {C113) ina
clockwise direction until wminlmum plate current s fndicated on the PL. & GRID CURRENT meter (M101}. The
plate current dip for this stage may be small.

Turn the meter switch to the 2 DOUBLER position and then rotate the 2§D DOUBLER tuning contrel (C117) iIn
a clockwise direction until minimum plate current is indicated on the PL. & GRID CURRENT meter (M101).

Turn the meter switch Lo the Ip.PA poesition (omitting the Ig.PA pesition) and then rotate the POWER
AMPLIFIER tuning control (C1£7) in a clockwise direction te the point where minfmua power amplifler plate
current {s indicated on the meter (M101).

Throw the Tune~OPERATE switch (S106) to the OPERATE position. The PA plate current should now be between
the limits of 115 and 120 mA. to ensure subsequent full power output. If the current ls not within
these limits, the location of the tap on the PA anode-tuning coil (L104) must be changed. To make this
adjustment, open the transmitler access door and looscn the butterfly nut which holds the tap In positien.
The position of the tap should then be changed by moving it in a counterclockwise dircction around the
coll if the plate current was too high, or clockwise If It was too low. Having adjusted the position of
the tap, the nut should be tightened, the access door closed and secured, the START push-button pressed,
the PA stage retuned and the plate current nated. If the plate current [s still outside the indicated
1imits, the tap should be moved around the coll until the desired concitions are obtained. (See also Note 1).

Rotate the meter switch To the lg.PA position., &fter allowing the transmitler to operate for about four
minutes, readjust the setting of the first and second doubler tuning controls (C113,C117) to the point That
provides the maximum amount of power amplifier grid current,as indicated on the meter (MiO1), and lock the controls.
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the morse key is operated, the cryatal may cease Lo osclllate.

current fatling te rise. If this nappens, the crystal osnillator should be detuned slightly on the high
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Detune the crystal oscillator on the high-frequency side of resonance (tuning dial rotated clockwise)
until the PA grid current is 35 ma. and lock Lhe contrel.

Rotate the meter switch to the [p.PA positibn and reatjust the Yower Amplifier tuning Lo secure the

minimuwn value of plate current.

1f necessary, readjust the tap on the FA onode Lo obtaln a Pia. plate

current of 115 ma, Lock the tuning confrol on completion

Under certain esnditlons, when the Tune-Operate Switch (S106) 1s put to "operate®, or when

This will be indicated by the P,A, Plate

rréquency side of resonance (tuning dia)k rotated clockwlise) until the crystel oscillater is stable.

qoTE (i1).

settings.

Hole (iii)

A tuning chart is provided near the centre of the front pamel of the transmitter.

When locking tuning centrols, special care should be observed Lo avold disturbing the

Tne setting

of each tuning control for each frequency to which the transmitter has been tuned should be recorded on

this ¢hart,

Reference should be made To the chart when the operating freguency is changed but the final

adjustment should always be made by following the instructions given above,

Rezeiver - CONTROLS AND FITTINGS.

AVERAJE CALIBRATION DATA

FPrequency Control Setting
(Mefs) Oseillztor 15t Doubler 2nd Doubler Power Ampliffer
60.0 g 8 B G
65.7 33 Lo 35 BT
.5 56 68 63 68
80,0 72 a9 a2 86

Mame & Item No,
ANTENNA KNOB (cho1)
LINK KNOB (Cho2)
DETECTOR KNOD (CHO3)
0SCILLATOR KNOB (CLOL)
137 DOUBLER KNOB (CLOS)
2ND DOUBLER KNOZ (cLoB)
FUSE COMPARTHENT (FLO3)
POWER INDICATOR (1401)
PHEONES JACK (JHO1)

INPUT METER (HLO1)

Use.
c}lrld Tuning rfor A/F amplifier.
Anode Tuning for R/F amplifier,
grid tuning for {requency changer stage.
Ancode tuning for crystal oscillator stage.
Anode tuning for oscillapar 1st doubler slage,
Anode tuning for oscillator 2nd doubler stage.
contains two 3 amp cartridge type fuses, one in each power input lead
A lamp for indicating whether or not pewer {s applied To the receiver
QuLput jack for 600 ohm headphones,
Indicates cathode current of the R/F ampliffer [irst dateclor and
oscillater stages, as selected by the meter switch (8L03) it
registers full seale deflection @t 3 ma and is calibrated in

decibels with the zero deflection at «120db. When connected in the
R/F amplifiern stage(position 1) the meter indicaies the signal,

input to the recsiver {n db. above 5 microvolis within a tolerance of _tzOdb- due Lo variations in valve

characteristics

OUTPUL METER (MLD2)

VOLUME CONTROL KNOB (R418)

NOISE SUPPRESSOR KNOB (RL3Z)

(3L05)

(See Admiralty lLandbook of W/T (1938) Vol. 1I. Appendix 4).

When the switch (3LOL) is made, the meter indicates the ocubpul level
of the receiver. It is calibrated in dbs. with zéro referenso
corresponding Lo an output of 2 wakts across the loudspeaker

Potentiometer for controlling volume level by variations in inpul
to rirst A/F amplifier stage.

A potentiometer which. in conjunction with switeh (3405). fs5 used

to make adjustments for neise suppression, in order to give 4 culet
backzround to ‘the recelver wiien ne zignal 1s being rescived =~ Switeh
(3405) is combined with the potenciometer. A slight clockwise

rotation gloses the switch to apply nolse suppression and further rotation in Lhe same direction {ncreases

the grid bias in the first and second [/F amplifier stages.
determines the input signal necessary Lo cause the nofse suppressicn circyft to function.

thercolore
ALWAYS USE THE

The setting of this commiol

LOWEST SETTING POSSIBLE ON THIS CONTROL, OTHERWISD WEAK SIGNALS MAY NOT BE HEARD.
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POUER SUITCH (3L01) : The receiver ON/OFF switch

AV TIVD CONSTANT KNOD (3402) A selector swftsh which {2 used to change tie time constant of the
4V l. clreuit to assist In overcoming faclng, When rotated
clochwise additional condensers are connecied aeross the &, V.2,
voltaze line :

HETZR SWITSH KNOB (8403) A selecior switeh for transferring the input meter (M4O1)} fromelrenit
= o eirenit for tuning purposes. The three switch positions in
numerical order permit measurements of cathode current in the R/F
amplifier first deteotor and oscillator stages respectlively,

QUIPIT METSR SHITCH (3LoL) A test switch for connecting thie output meter (MhJZ) across the
recelver outjut

Reseiver — TWING.
To tune the reeeiver to any operating freguency proceed as follows i+
fhsert 4 orystal of the correct frecuency for the gignal thut it s desired to recelve The holder must be

inserted with the plate upwards. The crrstal holders which are coloured blue for recelver crystals. ore
mariced with both t.e erystul frequensy and the ogerabing frequency llie correct erystal frequency (Fe) is

one~-fourth of the differcnce bebliieen tihe sipral frequendy (Fs) ¢nd 5 3 me

Throw tHe PUR switen (3491) to tHe ON nosition and sllow about 30 seconds for Lue valve heaters o reach
thelr gperatine Lemporature

dotavte tlie input METIR SWiTIu {3L03) to posttion 3 ant adjust the varlous uuning coabrols Lo the settings
1isted on Uije tuning chart {f knoim. Set the VOLUE CONTAOL (RG413) -at approximately mid-position. lake
sure that the NOIST SUFPRESSUR control (3405) is at the OFF position (fully anticlociiwise)

Adjust the 03CILLATOR centrol (CLOL) te a setting slightly on tie high-frecquency (hish numbered) side of
resondnce to ensure stable uperation and positive starting of tihe orystal. Rezonance of this eircuit will
be indicated by a sudden dip (folloued by o sudden rise) in the deflection of the Inpul Meter (HLOY) ds the
control is rotated

Adjust the 1st Doubler (CH05), 2nd Doubler (2L0G) Detector (CLO3) Link (CLOZ) and intenna (CLO1) tuning «
gontrols Lo agproximately the sarce seating as obtained for the oscillator tuning control

SHISL the iniut METER ST (3LU3) to position 2 and adjust the 137 DOUBLER (CLUD) and 20D DOUBLER (CLOS)
vuning controls to :ive maximum reading on t.ie Input Heter (1401). 1t may oe desirable to detune tie
DCUZITOR control [C403) about Eionn tha low=frequency {anti~clociwise) side of pesonince to obtiln a
larzer deflection while adjustinz tixe doubler stages. readjusting the DLTICTOR eontrol as necessary if the
deflection is too large.

Shift the input MSTER 3WITZs (3403) to position 1 If = signal {5 being recelved, adjust the ATEINA
(2401), LINK (2492) and DETCCTOR (2403) controls to resondnce as indleated by a naximum reading on tie
scale of the DNeUT LUTER (MUO1) It no signal i beinz received the polint of presonunce will be indicated
by maximum noise in the output of the recciver, (fhis may cither be noted on Lhe output meter (Mlp3z) or
by listening in a patr of ieadphones plugzed Into the Phusza jack (JLS1).  The adjustsents are erivical,

Adjust the VOLITE CONTROL (RL18) to obtain tie deslrad output

Uith no signal being received, set tie {HOISL SUPIRZSG0R control (RY39. 340S) just far enouzh clockwise Lo
remove all the output from tHe recelver, It is necessary te check this point and determine yhether or
not the weaitest signazl to be recslved will actuate the noise suppressor; if not. the NOISD SU FRES3IR
gontrol must be turned to OFF since the circult will not discriglinate betsween the signal and the nolse.
The noise suppressor io very valucble for use {n rempving the background noise from the receiver wlien no
sighal is beinpg recelved i

i). A tuning chart Is provided on the front panel near tie centie of the receiver unit. The setling
of sach tuning cont ol for each frequency to which the receiver has been tuned shoulc be recorced
on this char?, Reference should be made Te the chart when the operating frequency 1s changed but
the final acdjustment shoulc always be mce in dccordance with tlie foregoing tuning procedure

AVERASE CHLIBRATION DATA.

Frequency

Control setting

(Me/s) ART . Link Det 2nd Dblr. 1st Dblr. gseiliator

50 15 o 15 15 15 . 15
B0 38 o e 8o 80 « 3o
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7- Control Units and Londspeaker.
*

Controls and Fictings. Use. .
START-3TO SWITCH (8201) This switch Is connected in parallel with the START-3TOP switch

(3102} on Lhe transmitter (see para, J3). Ozeration of tihe switch
%111 start or stop the transmitter,
. >
WTRANS.ON™ PILDT LANP (1201) Indlcates when the transmitter [s switehed on. The lagp (s
connected in parallel with 2 simildr lamp (1191) mounted on the
transmituner panel

HAND' 3ET 3‘».'.I'I‘:£-'. (5202) .r Iﬁ the OFF position .I:his switch disconnects Lue hand sel receiver unlt.

VOLUME CONTROL POTENTIOMETER (R202) Provides local gontrol of the volume of the recelved signal del{vared
to the hahd or ¢hesl set

PLUG 50CKET FOR HAND SET (J201) Plug in position for hénd set.

PLUG 30CKET FOR THE3T SET {J202) Plug In positien lor chest .sat

PHONE JACK (J203) Fiug: in position for 600 ohm headphones.

HAND 3ET. Each control unit is provided with & hand set similar Uo a convent-

fonal telephone hand set and fitted with a Pressel (Press-Lo-talk)
microphone switch,

CHEST 3ET. A chest set consisting of a microphong unit and & Pressel Switch may
) be used In lieu of the handset. A J&ck |s mounted on the breastplate
for pluzzing in a 600 ohm telephone head sel,

LOUDSFEAKER LH1T, One loudspeaker ls connected to & selected control unit. A relay
(K201) funcilons locally to transfer Che recelver output from the
loudspeaker to a-load resistance [R204) when the hand sel or chest
set push-buttons are pressed, thus preventing acoustic feedback

i between loudspeaker and the microphone during R/T transmission. The
load resistance (R204) Is fictted only Ln the contrel unit to which
the loudspeaker {s connected.

LOUDSPEARER VOLIFE CONTHOL. A volume control (R501) fitted on the loudspeaker for independent
i adjustment of the sound level,

8. Transmitter - QPERATION.

{8) Switching On. The moior genérator may be started siwply by pressing ene of the START buttons, elther
on the transmitter panel or an one of the control units, On pressing thls button the zenerator starts., and
filament power is applled simultaneously Lo all of the GLransmitier valves but no anode voltage Is impressed.
Thus, the transmitter 15 placed in the standby condition ready for immedlate use with voice or tone modulation
as destred and shoulc be kept [n that condition during normal operation of the equipment. Qn flrst starting
“the equipment, however, & delay of approximately one minute should be allowed before allempting operatlon so
that the valves may reach The proper operating temperature, An indicator lamp on the transmitler panel and an
flluminaced window warked ®TRANS.ON® in each control unlt denote whether or nol the molor generator is cumning.

{h) Telephone Communication, The transmitter may be modulated by voice from cither controal unft, using
the associaled hand set or the ghest set. If the hond set is used, put the HAND 3ET swiltch (3202) to ON; If
the chesy set is'enploared, put the HAND 3ET switch to OFF. Both of these accessories may be plugged 1Ato the
respective receptacles of elther control unit Together but no attempt should be rade Lo use both at the same
time. Each set incorporates a Pressel switch. operation of which actuates a series of relays o dlsconnect
ransmitter valves. The button for this switch is located In the handle of the hand set and on Lhe breast
plate of the chest set.

Depress the Pressel switch just before starting Lo talk and keep Lt down whilst talking. During
transmission. the receiver pperates as a moniter and the modulation will be heard at all points of audlo
outpuf excepl Lhe loudspesker. Monitorlng 1s possible thersfore, with either ha_nd seb or by means of
headphenes plugged Inte the chest set or inte the PHOME jack on any control unit, or on the recelver panel.
The Pressel switch must be released before any answering signal will be heard through the receiver.

{¢) | Télpgraph Communication. The transmittler may be Lone modulated and keyed for M.C.W. operating using
2 morse key cdanected to either contrul unit or to the transmitter. @n pressing the key, a series of relays
are cperated Lo transfer the aerjal from the raceiver Lo the transmitler, apply anode voltage To Lhe Lrans-
mitter valves, and apply & modulation tone of 1000 eyeles to the audio input stage of the transmitier The '
carrier remains on after the key [s [irst closed and the key thereafter controls only the tomg modulation,
Should the key remain up for more than approximetely one second, however, the carrier will be cul off autopalle
ally and the equipment returned to the conditlonspf reception. During transmission, the receiver serves &s a
monitor and side tone till be heard at all polnts of audlo output; that [s, from the loudspeaker, frop any
hand set, or from headphones colinected Lo thest sels, control units or receiver panel.
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(d) Switching 0ff. The motor generator may bhe stopped by sressing the 370P button on the transmitler
panel or the corresponding bution on elther control unlt., An DMERGINCY Suof switch is orovided on the

trangmitter panel Lo remove voltage from the starting contactor should the transmitter fail teo function
at @ny time, I the generator is stopped by means of the EMERGENOY 3TOP 3witeh 1t will be necessary to

sress tiie adjacent RESHT button before the molor generavor can be re-started.

Provision is made in tl¢ Cransmitier iy stop the motor generator auteomatically under overload
conditions, Such provision is in the form of an Overload Relay (K105) connected in Lhe Cathode cirenit
of the power amplifier staje and designed to operate when the Cathode current of that stage reaches approx-
{mately 160 ma. Should vhis reldy operaie first locate and correct the trouble and then press the OVERLOAD
RESET button on the transmitier panel to reset the relay. The motor generator may then be restarted in the
riormal manner, '

1f for any reason iL 15 necessary Lo press the SIOF or START button on the trapsmitter or on either
control unit during operation of the egquipnment, it should be done before or after receiving a message.
This is necessary since tie relay sequence in the transmitter renders the receiver inoperative for about
five seconds after pressing elther of those butlons.

9, Receiver - QPERATION.

© 3ince the fecoiver is srystal controlled for single frequengy reception, no subscquent tuning adjust~
ments are required in operalion except. an occasional eheck and toush-up. The sound level may be adjusted by
the VOLUME COMTROL knob on The front panel but it is recommended that this control be left at a seLting near
maximun and operational adjustments made with the VOLWME cogtrols on the associated control units. Thus, to
place the receiver in operation, it {5 necessary only to throw the POWGR switeh to the ON pesition and adjust
the level of noise suppression as required for existinz gonditions of reception.

the aerial is connected to the receiver except during sending periods when it is autematically Lrans-
rerred to the transmitter and The receiver then operates as 2 monitor. Radio and monitoring signals may
thus be heard in the receiver output, using headphones plugged Into the PHONES jack on the panel or using one
of the telephone accessories attached Lo the control units.

SHIZF TICHNICAL DESCRIFTION.

Transmitier.

10, The transmitter employs feur R/F stages {Crystal, Oscillator, 1st Doubler, 2nd Doubler and Power
Amplifier) and a modulatar cemsisting of thret push-pull A/F stages. The [requency range of the transmitter
{s 60 - 80 pe/s and since Two Doubler Stages are used, Uhe erystal ogeillator works between 15 = 20 me/s.

plate modulation is employed and automatic modulation control is mrovided on R/T. A 1000 cycles
oscillator is used for M.l.W. transmission.

The transmitter output is fed intc a 70 ohm co-axjal transmitter line which, in turn, feeds & half-
wave vertical dipole.

Simpliftied eireuit diagrams are shown In Figs. C, D, E and F»

11. Power Supplies (3ee Fig. Clo

(a) Hotor Generalors power supplies are obtained from & motor generator having three separate output
windings which give the followlng output voltages i—

220 volt G0 cyeles A.C.
300 volt D.C.
875 volt D.C.

The 220 volt A.C. winding 1s en the D,C. motor and The output is used Lo supply power Lo the transmitier Pil=
aments via Transformer (T10L). The motor generator shunt fleld {s common o both the 300 volt and 875 volt
windings and s energised from the 300 velt winding. The rheostat (R302) Is In series with the field and
may be adjusted Lo provide the correct D.C. output. This riecostat is located in the centre of the Generator
Terminal Box. Choie coil (L302) and condensers (G303, £304, £305) rilter out any radio-frequency voltage
present in the generator which might otherwise be radizted by tie leads to the generator and picited up by the
receiver and Choke coils and zondensers (L303, 1304, C306, £307) prevent any R/F veltage in the motor from
beingz radiated or sent back into the D.C. line,
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Two ripple filters are located In the automatle starter and consist of the choke coil (L3014) and
condenser (C302) connected across the 300 volt output and choke coil (L301B) with condenser (C301) connecterd
across the 875 volt outpui A 0.5 amp fuse (F307) ts connected in the positive oufput lead from the 300
volt winding and & similar fuse (F306) 1s connected in the 875 volt winding. These fuses are located in
the terminal box mounted against the generator end of the machine. A centrifugally operated motor speed
regulator is fitted to the motor end of the generator and a small range of adjustment may be made by
means of the d:al on the end of the machine.

(b) Automatic Starter. The generator is started by means of an automatic starter contrglled by the
"Stop-Start® switches on either the transmitter panel or control units. When the WStart® button is pressed,
the hold on contact (S301) (s short-circuited and the bobbin of the starting contactor (K301) is

momentarily connected Lo the ship’s D.C. supply.

The contacior arm travels upwards and closes the hold-on contact (S301) thus keeping voltage on
the contactor coil Thg arm continues to move slowly upwards operating agalnst springs and connects the
motor to the D,C, supply line through three steps of resistance.

The motor generator ‘s normally stopped by means of the "3tgphtbuttons which are situated alongside
the "3tart™ buttons. When a "Stop" button :s pressed. the contactor bobbin is short—circuited and the
contactor arm returns to rest and breaks the supply to the motor.

The overicad relay (K105) Gate:Switech (3103) &nd Emergency Switch (S105) are in series with the
supply to Uhe Conrtactor hobbin and when any switeh fs operated the contactor is thromm off and the moteor—
generator stopped

Four 25 amp. fuses are located inside Che automatic starter case. The upper Lwoe are in the D.C.
input eirecuit and the lowsr twe so- in the220yalv A.C. oubpulb Lireuit A simplified circuit diagram of the
automatic starter and motor generator is given in Fig. T

12. R/F CIRCUITS (See Fig. D)

(a) Crystal Oscillator. The output frequency of the transmitter 1s controlled by a low temperature-
coefficient quartz crystal (Y107) which 's connected in the grid circuit of the Type BO7 osclllatoer
valve (V101).  The erystal must be such as to have a fundamental frequency which !s equal to one-
fourth the desired output rrequency

The anode cireuit (L101, C106) of the Crystal Qscillator is tuned to the fundamental [requency
of the erystal-and is capacitively coupled to the first doubler stage Lhrough condenser (C108) .

(b) 1st Doubler. A Type BO7 valve (V102) having Its anode circuit (L102, C1'3) tuned to twice the

frequerncy of the crystal osgillator is used in this stage, The R/F output of the first doubler
stage is coupled Co the second doubler through condenser (C115).

(¢) 2nd Doubler. A ‘Type 808 Valve (V103) 1s used In this Stage. The anode circult (L103)C117 and
0183} is tuned To Twice the frequency of the first doubler stage. Thus the R/F output is at a
Irequency which 's foud times the crystal frequency The R/F output of the second doubler is

coupled to the final R/F (or power amplifier) stage througn condenser(Ci122).

P, 4. Stage The anede cireuit (L10k, C127) of this stage. which employs a Type BOB valve (V104) is tuned to
the same frequency as the second doubler. The Cga of the valve Is neutralised by the neutralising condenser
(c121). A balancing condenser (C120) is provided Lo bhalance out the total input capacity of valve (Vi0L)
thereby ensuring that the neutralising and grid exciting voltages are kept equal over the entire frequency
range and eliminating the need for adjustment of the neutralis.ng condenser when the frequency is changed.

The modulated output of the power amplifier (15, A.) stage is fed to the transmission line from a tap
on the anede co!l (L104) through the condenser (C128). antenna current meter (M102) and one Terminal of ths
antenna switehlng relay (K103).

An overload relay (K105) is connected in the filament returh (centre tap) circuit of the P.A,valve :
(Vi04) and servas to protect this valve in the event of an accidentel overload. The relay is adjusted to trip
at 3 load of 150 ma When the relay opens, the circuit to the starting contactor {s broken, and consequently
Cthe motor generator steps. Having been stopped by the operation of the overload relay. the motor generator
cannot be restarted until the 'Overload Reset! button has been pressed.

13. A/F CIRCULTS (See Fig. E).

(2) [Input Stage. The andio frequency portion of the transmifter consists of three stages of push pull
amplification The first of these is a speech amplifier having & varlable gain. Two Type 6D6
valves are used., Audio signals are fed Lo the speech input transformer {T101) which has a character-
istic input impedance of 600 ohms, from the speech-input terminals (12, 13) located on the rear of the
transmitter. D.C. voltages for anode, screen and cafhode bias on the speechramplifier vwalves (v109,
V110) are obtained from the voltage divider (composed of resistances R113, R114, R115 and R135) vinich

is connected across the low=voltage anode supply (300v.)"

{b) Driver Stgge, The inpuf stage is choke capacity coupled Lo the driver stage which employs two Type
2A3 valves. Grid bias for this stage is obtained from the resistance (R110) which is connected
between the filament centre-tap and ground. (See Fig D).
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To by~pass the audlo-freqiency component of the anode current, a condenser (C129) is connected
across this resistance. Anode voltage for this stage is obtained from the low voliage anode supply

(300v.)

{¢) Modulator Stage. The output of the driver stége Is coupled to the modulators stage through the inter-
stage transformer (T102). Two Type B08 valves are used in thils stage, The output of which is coupled
through the modulation transformer (T103) to the anode circuit of the R/F power amplifier (vi0h4) thus
producing high level anode modulation. Anode voltage for the modulator valves is obtained from the
nigh=-voltage (875v.) generator supply. The negatlve voltage which is developed across resistance
(R128) is used to supply bias voltage to the modulator velves and also to furnish voltage te the micro-
phones which are connected to the control units,

14, AUTOMATIC MODULATION CONTROL (See Fig E).

The voltage which is developed across the secondary winding of the modulation transformer (T103) is
fed through @ resistance condenser network (R121 to R124 and C137) ®o the cathodes of a Type B4 valve (V112)
which is connectad as a half-wave rectifier and which is working as 2 modwlation limiter. The D,C,voltage
resulting from rectification is developed across the resistance-condenser filter (R120, C135) and is used as
D.C. bias on the speech-amplifier valves (V109. V110). .

The values of the resistances (R121, R122) and the condenser {C137) are such that the D.C. bias applled
to the modulation limiter valve (V112) will prevent rectification until the percentage modulation of the trans=
mitter reaches 75 per cent. AS a result, the amplification of the speach amplifier is linear up Lo this peint.

Above 75 per cent modulation, rectification of the audic signal takes place in the modulation limiter
valve (Vi¢2) and additichal bias is applied to the speech amplifier valves (V109, Vi110) thus decreasing the
amplification factor of these valves and providing a limiting action to the modulating voltage. An increase
in input level to three times that required Lo procuce 75 per sent modulation will produce a percentage
modlation of not more than 95 per cent. Consequently wide variation in the audio input level may De tolerated

without danger of over medulation.

When a high level signal appears at the input, the action of the limiter in holding down the modulation
level is practically instantaneous. When the signal ceases, however the gain of the audio system increases
relatively slowly (90 per cent recovery in about 3 seconds) because of the slow discharge rate of the resistance-
condenser filter (R120, C135). Slow recovery action prevents the gain from varying appreciably between
syllables of words; which would produce distortion.

The 'Per Cent modulation' meter (M103) indicates the approximate percentage modulation. Condenser
(C138) blocks D.C. from the meter and the resistances (R108, R122) form the required multiplier Resistance
(R108) is adjusted at the factory to provide correct indicaticn on the meter when the modulating frequency is
1000 creles per secend-

15. M.C.W. OSCILLATOR (See Fig. E).

The 1000 cycle note for M.C.W, is generated by one triode section of the Type 6A6 twin triode valve in
combination with the A/F transformer (T105). To ensure oscillation at the desired 1000 cyeles, 2 smzll condenser
is connected across the grid winding of this transformer and sealed inside the transformer can To control the
modulation level of the transmitter when It is tone modulated, a potentiometer (R1!7) is connected across the
secondary winding of transformer (T105). This potentiometer is mounted on the large bracket wnich 1s located
on the under side of the transmitier chassis and it {8 adjusted at the factery to provide 35 per cent modulation
under normal load conditions. The 1000 cycle note is fed to the A/F input transformer (T101) through the
resistance (R116).

The other triode section of the Type 6A6 twin triode valve(Vii1) is used in combination with the
resistance condenser network {(R119, C13L) to provide the carrier delay current when using M.C.W.

When the morse Key at either control unit !s pressed, the keying relay (K102) 1s actuated and a
negative bias obtained from resistances(R127 and R128) is applied to the grid of the carrier delay section of
the Type 646 twin triode valve (V111) and to the resistance condenser network (R112, €134) thus reducing the
anode current of this valve to zero. As the anode current is reduced, the bobbin of the R/T M.C.W. switching
relay (X101) will be de-energised and the contacts which were held open will close thereby

(i) connecting anode voltage to the M.C.W, ose llator section of the twin triode valve (vi11)

(1i) cauging the transmit~receive relay (K104) to operate to the transmit position.

(1ii) short circuiting the resistance condenser combination (R120, C135). thus removing the modulation
limiting action of (Vi12).

Consequently, 2 tone modulatad R/F signal is emitted as long as the key fs pressed.  When the key is
released, the keying relay (K102) opens, the secondary of transformer {1105) is short-circuited and the Tone
modulation ceases. The carrier and the M.C.W. oscillator however, remains on for approximately one secand, or
until the condenser (C13L) has discharged through the res:stance (R119) and allowed the R/T M.C,W. switching
relay (K101) to close thus opening {Ts contacts and thereby de-energising the transmit-receive relay (K10L)
and shutting off the carrier.
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16.  ROLAYS. (3ee Fige F)

Details of the operation and funcilon of reluys are tabuluted below o=

Name 2 Itom No. Operated by Funetlon Energisec from
Tronseit=Receive  Test 3witeh (3101) Horse Completes 300v, U.T. 300v supyly via
Relar (K104) Key via relay (X102 & supply line to anodes potencicmetar R12%,

£101). and screens of Crystal R126, R131.

Pressel swltches on uscillator, A/F Input

Hand and Chest sets. and Driver 3tazes and

1S e Oseillator, and
Lo screen only of 1stU
Doubler stage. Also
feeds K103 throuch
resistance R152.

antenna Transfer Transmit=Recelve Relay 1+ ‘Pransfers hserfzl 300v, suppl: via
Relay (K103) (K104). fron roceiver to A132.
= tranSnitter. Carths
receiver acrizl
sonnectian,
2, Zompletes 075 voll
HaTe supply line to
anogdes of 1st & 2nd
Doubler valves, P.ds
valve and modulitor

valves.
Keying Relay (K102) Morse Keye 1, Reouoves short 300v supply via
eircuit from output 2125, R125, 131,

0f Hecaiia 08ci114T0r,
thus tmpressing 1000v
input on grids of A/F
fnput stage valves,

via transroruer (T101).
2. 4pplies negative
voliage from resisi-
arnces R127 & R126 te
he gric of carrier
delay section of (Vi11)s
thus reducing anode
eurrent to zero and
opening the A/T M.C.W.
gultehing relay K101,

R/T=M.C.W Switeh  Relay X102, 1.. Applles 300v .0, Anode gurrent of Carier

Relay (K101). to anode of 1.C.W. delay.
Oscillator.

2. Uperates Transmit~ Section of Vilve V111,
Aeccive relay n10L. %

3. Sbort circults

automatic moculation

control.
Overload Relay Sxcessive Cathode Stops generator. Cathode current of V10k.
(K103} current in valve V10k. gcontact is wired in

series with emergency
d coor interlock switches.

Loudspeaker Pressel swilches on Transfers recelver 300v. supply viz pesistance 1n
Switeh Felay. hand and chest sets, output from loudspeaker serles with $104 wlien a pProssel
to duriy load (a20h) to  switeh 15 pressed.
arevent acoustic feedback
when transuitting oa R/T,

17.  RECEIVZR.

The receiver clreuit is of the superheterodyne Lype anc utilises an intermediate frequency of 5. WMc/s.
The oscillator stage is erystal controlled with tro Doubler stages.

Excellent selectivity at the signal frequency is obtclned throuzh the use of three hizhly eificient
tuned cireuits proceding the first detector. The aerial is {néustively coupled to the first tunod elrcnlit
using a dezree of coupling that will provide opltlmum energy transfer from the canecentrle trangnission line
employed with the equipnent.

To onsure best perfermance, <1l the o/F and gscillator circults are tnaividielly tuned by separute
vuriable condensers. 1l voltaze supplies are adecnately filtered by resistonce condenser sembinutions to
ensure pood stability and froedom from oscillatian.

Simplified eireuic dlagrams are given in Figures J und H.
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18, R/F STAGES. (See Fig.C).

The first tuned circuit precedes the R/F amplifier stage in which a Type 956 Tube Is used. This stage
provides sufficient gain to produce an excellent signal-to-noise ratic and avoids undue {mage response, over-
loading and spurious frequency combinations ai the first detector, The other two tuned circuits form & link
between the R/F amplifier and the [irst detector, In this link circuit Che degree of coupling is adjusted to
obtain an optimum balance between R/F gain and selectivity over the tunable range. -

19, CRYSTAL O3CILLATOR & DOUBLER STACES (See Fig. §).

A erystal controlled tuned anode oscillator followed by Twio freguency doubler stages Is used Lo furnish
heterodyning Yoltage to the first detector at a frequency 5.3 me/s. lower than the signal frequency. The
oscillator is thus operated at one fourth of the actual heterodyning frequency. Only Two valves are used for
the three stages since the funetion of oscillator and first doubler are combined in a single valve envelope
(v403). This combination valve is a twin triode Type GFSG one triode section beingz utilised for each-function.
The second doubler valve (V4OL) is a Type 6450 and both doubler stages. as well as the oscillator, are anode
tuned,

20, FIRST DETECTOR. (See Fiz. G)

The mixer circuil embodles a Type GCE walve (V402) operated as a power detector since this type of
detector is inherently free from blocking and cross-modulation Lendencies and produces @ minimum of distortion
when overloaded, Further reduction of cross-modulation and distortion s obrained by working the valve at a
relatively low R/F input and only within the linear portion of its characteristic. The heterodyning voltage
from the second doubler anode ciremit Is capacitively coupled into the detector cathode circult, via chaa,
This method of coupling reduces the reaction between the tuned circuits tc a minimum,

21, 1/F CIRCUITS. (See Figs. G & H)

The intermediate frequency amplifier selects and amplifies the different components of the rirst
detector anode current produced by the combination of fhe signal and heterodyne radio frequencies. 1t consists
of ten flxed tuned circuits. eizht of which are used in the signal channel in conjunction with three Type &D6
valves and two In the A.V.C. chamnel with one Type 6F7 valve. Sufficient selectivily is obtained in the signal
channel to eliminate undesirable frequency components appearing in the f{rst detector anode circult and thus
create a high degree of adjacent channel selectivity. Effective automatic gain control is afforded by the A.V.C.
channel.

: The eight tuned circuits in the signal channel are grouped into four intermediate frequency transfarmers
(TL4O3 to TLOG). each consisting of two tuned circuifs with coupling greater than critical to produce. & selectivity
curve with a broad top. In the first three intermediate frequency Lransformers. a resistance is connected
across one of the windings to reduce The double pealting effect produced by the close coupling of the primary
and secondary cofls. All transformer primaries and secondaries are tuned by fixed condensers and adjustable

magnetite cores.

In the A.V.C, channel, the Type 6F7 valve employed is of triode-pentode type (V409). The pentode
section operates as an I/F amplifier which is parallel fed from the fnput to the third I/F amplifier of the
signal channel and so operates at full gain at all nimes irrespective of the strength of the Incoming signal,
The triode section is connected te operate as a diode rectifier receiving energy from the pentode section
through a tifth 1/F transformer (TLO7), the primary and secondary of which are also adjustable by means of
magnetite cores. This transformer 1s untuned except for the associated valve capacities,

The full D.C. output of the A.V.C. rectifier developed across load resistance RULO is fed back Lo the
control grids of the R/F stage and the first and second 1/F stages. A portion of the D,C, output of this
rectifier is tapped off via potentiometer R4L5. RULG and is connected to the grid of the last 1/F amplifier stage.

.This combination of A.V.C. clrcuits and voltages produces an exceptionally flat gain characteristic,

A negative D,C. voltage delay is provided on the action of the A.V.C. recbifler the cathode being
held at a small positive potential by means of resistance RL422 connected in the negative H.T, lead. This allows
the output of the receiver to build up almost to & maximum value before the A.V.C. clrcuit starts to function,
and thereafter the output will remain practically constant regardless of signal input, This delay on the A.V.C.
circuit further produces an apparent increase in the weak-signal sensitivity.

Provision is made for variation of the A.V,C. Uime constant by the selective switching of various fixed
condensers across the A,V.C. voltage. The A.V.C. Uime constant characteristic is such that the circuil starts
to funetion almost instantly after a signal fs applied and the A,V.C. voltage will be held for a given time
atter removal of the signal. The time that the A,V.C. Voltage is held after removal of The signal may be
controlled by the operator by means of switch 8402, ‘

Resistance condenser filters are provided in all D,C, leads to the varfous stages. The lealer circulvs
to the various stages are isolated in so far as the intermediate frequency is concerncd by inductance and
condenser filters. This filtering, together with the shiclding provided, renders the intermediate [requency
amplifier free from effects of regenerat oii,
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22, 3ESQID LOTECTOR, AND JI0ISE SUPABSSUE.  (See Fig )

4 Type 75 valve (V4OB) fs vnsed as & second detector onu holdge suppressor. The diode scchien of tils
| valve functlons as the second dewector, This type of detector has been chiosen for its freedon from overload
and for its low ¢istortion characteristics. The volume control (R418), in series with R412, jrovides the ciode
load resistance and 4/F outpit From the disde {3 casaeitively coupled from the arm of that control via CU30 to
whe lerid of the first A/F amelifier (Wp0).

& portion of the D,2. voltage devcloped by the diode second delector aoross RLI9 is lnpressed on the
gric of ‘the triode sgction of the Type 75 to control tie nolse suppressor circuit. 4 suull D.C. celay vollage
is also applicd o tie control grid of that section from 2 tapping on potentiometer fl22, to allow tic signal
to build up To 2 suitable value before thic noise suppressor begsing to function. The signal tnput level ai which
the nolse suppressor bogins bo fungtion i5idjustable by means of o variable resistence (R33) connected in the
cathode circuits of the first and seeond [/F wmplifier stages serving To vary rhe gafn in these Lwo stages. A
switeh (S405) is mounced on the cathode viriable resistance (R433) and renders the noise suppressor inoperacive
when the control i3 turned Lo 1Ts maximus counterclociuiide position.

The noise suppressor functions in thie fallowiny manner: With ne signal being received and the nol se
suppressor connected tn the circuit., there {3 a smeil positive bizs on the ﬁrid of Lie Type 73 tude. Uncer this
condition, anode current is flowing fn the valve and yrodices o voltaze drop ucross ohie assoclated arodo resiavance
(’L4e5), This resistance is connected in the grid cireuit of the first A/F amplilier stage (V410) and the cathode
of valve V410 is returned Lo the positive end of tiie resistunce. s0 that the volbage drop biases wie aff
amplifier stage beyond anode current cui—off, rendering it lnoperztive. ® o0 input signal or sufficient
magnitude is connected Lo the inpul of thc recelver, a nezative voltaze will be developed asross the diode
resistance (RU418) of sufficient amplitude to over-ride the positive delay on the arid of The noise suppressor
valve and thus bias it to beyond anode gurrent cut-off. When this condition is reached, Lhere is ne voltase drop
across the anode resistance (R425) of the noise supprassor volve and conseqently the first AfF anplifier
returhs to its normal operatin: condition and Is suscepilile to signals,

Reslistance condenser filters are previded in the noise suppressor control clrcuits To ensure ghat no
audio frequency voltage appears 2t either the grid or the plate of the noise suppressor yalve,

23. A/F.CIRCUITS (See Fig. H)

The aucio frequensy amplifier consists of two stages: . Type 506 valve as & valtage amplifier and a
Type 6Y6G valve as a pover amplifier, Resistance coupling ls usec between The scconc detector andé the rirsg
A/F amplifier stage and between the two a/F zmplifier stages. The power anplifier {5 transforuer coupled o
the GO0 ohm cutput. Inverse feedback (HL2B, S439) is employed in tie audip fremiency amplirier Lo recuce
distortion and to improve the frequency characteristics, .

A telephone jack (JLO1) is provided for plugzing In a telephone head set for monitoring purposes. The
telephone head set receives its energy from the secondary of the output transformer (Thol) throuzh a series
resistance (R4L2) of sultable value to reduce the power to the headphones to wpproximately six milliwacts when
the receiver is delivering tyo watts output Lo the &0 ohm lines

2L, POMER 3UPPLY. (3ce Fiz. H)

All power for operation of the reeeiver is normally obtained from a 112 volt 20 eyele sinzle phase
suoply. When fitted In !l 3hlps, the supply ls ebliined fius & standird o,2, Subllio via & LOJd/112 Yl
step down transformer (TL10). The &/F filter unit in tie power line functions i rewice so-salled ithack deor
interferoncen from entering the roceiver over the power lines. adequate shielcing for this Mlter iz provided,
™he pover transforner (TLO2) supplies all voltages beoih: higl and low for the operation of the recelver &ac & Type
523 rectifier valve 13 employec Lo supply all D.C. operatlve potentisls, Fuses are jrovided in cach side af
the line for the protection of Lhe equipment in cese of short clreuits, valve failures or tie 1ike. “The power
switch (S401) mounted on the front panel breaks both Sides of the line, thus removing &1l jA.l. potentials from
the line rfilter, fuses and primary of the power transformer.




