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TYPE 57D/DR s

la  CENERAL,

Type 57D 1s an H/F transmitter designed for use In ships [itted with C.W.3.

Date of deslgn 1938

Modif ted 1941

Frequency range 35, 000/21,000 ke/s.

Character of Transmission Sy = M.Cile = R/T and CALL UP.
Pover Supplys 400 wolts 50 cycle 3 phase 4iC.
Power to Final Stage. L KW.

Power in Acrial. 1 to 2 kW

Type of Aerial, Unipole, -
Assocldted Wavemeter Qutfits od

Type 57DR has been designed as the main H/F W/T and R/T trensmitter for C.W, 3. Capitcl Ships and
Crulsers,

The circuir_. consists of a pPartlal Crystal Controlled Master Oscillator Unit, Intermediate Stagp, and
Qutput Stages A tuned Unipole derfal {s inductively coupled to the Output Stage. No provision is made [or
self=gxcitation.

The transmitter ls capable of hand or autematic signalling, the latter up ©0 speeds of 150 WepaTa
No arrangement Is provided for flistening through™ on the transmitting aerial,

The control of power and the changt=over of the character of transmission ' 1s ¢ffected by the dialling
system.

2,  CUNSTRUCTION,

The panels togebhnr with their asscciiated apparatus are fitted in the Transmitter Room and occupy &
floor space of approximately B ft. x 6 ft. A photegraph of the front psncls is shovn in Fige a o

Freguency Control Panel 3 PE is the upper left hand panel, (1) ond contains the required units for the
centrol of frequency, the intormediate stage, the keying unlt and M.C.W. modulator,

Panel 3 PEX lower (3) contains the power supplied for the Frequency Control Pancl, various bias supplies
end four modulation contacters tochange from ong typo of modulation to another.

The right hand upper pandl contains the Output Stage and the ferisl Tuning Cireuit (2) and the lower
panel (4L) aceommodates the H,T. supply circuit for the Intormediate stage and the f1ilament transformer for the
output valves.

The eentre upper panel contains the Wave Change Order Indicator, while on the lower fs mountod the Maln
Supply Switeh, 2 voltmeter, {ndicating the aute=transicrmer voltage in use and a filament voltpeter, With
selpetor gwiteh, to 'shable the Tilament voltdge of any of the silica valves wo be read,

The above panels fomm the front. of the transmitter and 2lso part of the safety enclosure inside which is
the main H.T. and Absorber panel, The upper pertion contalns the threc maln rectifying and the absorber valves,
the smoothing condensers, the assceiated discharge resistances and the absorber resistznces, The Lower portion
has the filament transformers and pre=set resistances far the rectifier and absorber valves, and twpomain H.T.
smoothing chiokes and a 1/1 trensformer enabling the filament voltage of the rectifying valves te be Indledted
on the copmmon £41dment voltmeter, .

The input and intermediate spoech amplifier form tho upper part of a secend pangl inside the cage and
these are pounted above a umlt contzining the magnétie switches for varying tho output of the speecch amplifiors
The lower portion of the pancl provides stowage for the Output Circeit Coll Strips.

The upper portlon of the third panel inside the cage eontalns the Selpctor unit, the Control Circull
Rectifier Unit, the Power Contactors, the H.T. and Fllament Contactors and the CWS = Direcet Control change-over
switch, The Main Aute=transformer is contzined {n the lower portion of this penela
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3. CONTROLS.

Vo FeQ FREGUENCY CONTROL {D1).

V.F.0. RANGE SWITCH (51}

OUTHUT METER FOR VF.0. WNIT (M1}

GRID CURRENT INDICATOR FOR FIRST

HIXER WHET RANCE SWITCH (82).

MIXER TUNING CONTROL (D2).

TREELER SWITGL (Shy.

AMPLIFIER RANGE SWITCH (83).

MPLIFTER TUMING ‘CONTROL (D3) .

TUNE = TES? SWITCH (35}

JNODE JIMETER FOR OUTPUT STAGE VALVES: (M3).

WAVEMETER INDICATING U317 (ML) .

TRUNK SEALING SWITCH (36).

TYPE 57D/DR

Varles tho Cepseity of bdta the V.P.C. and the Buller Stape tuning
condensers, The cdial 18 calibrated in divisions against the frequency
covored oy the Varizble frogquency Oseillztor. Used In esnjuncticn with
the V.F.0, Range Switeh (51) td set the eclibpated fréguency sn the
V.F.Q. and Buffer Stage,

4 i position syitch tiarked Range 1 and Rehpe 2. Renge 1 has a
froguoncy coverage 10 = 1«5 le/s and Range 2, 1+5 = 20 Me/s. The
switch 1s zanged and 1s used ta scleet the appreprizte colls and
cendingers to olve the réouireéd frogquency covercak fn both the VLR, 0.
and Duffer Stopos.

Indlcdtes the R/F sutput of the VeF.0. unit when the key 1s to HLiRK.
With the koy in the "SpiCING® positicn, the indiczticn in the neter
shotld fall to zerc,

AMFLIFIER (M®)a Provides cn Imdicaticn of theoigrld eurrent applicd tio
the First .aplifier Valves, ATP7's, from the Mixer Stoge, The grid
currant will vary over wide lizits with the froguency being used, so 2
fietdl réctificr shunt is fltted to the mlervamneter, &llowing an
incicaticn T3 bo obtzinod on @l frequencics with a sinzle neter. A
maxioun current indicstos that fho Mixer and Trebler Stoges are tunsd
t3 the frequency sbtolncd By the sottibg of the V.7.0. 2hd ChE Mixer
Unit Range Spiteh (32).

THis switeh has 5 pesitions, and selects the crystal, the erystal
oscillater tuned ¢ipcuit, and the agprepriate eoil In the Mixer and
Trebler Stoges. Used fooselect the fregucncey band to which the Mixer
andfor Trebler Stages will be tungd in conjuncticn with the Mixer
Tuning Contragl (D2},

Varics the capecity of a two gang condensgr used Te tune the Mixer and
Trabler Jtafes t0 the fregquency fixed by the setting of the V.F.0, and the
Mixer Unit Range Switch (82).

4 ‘two position switch marked Red and Hiuc. I[n the Red pesition, the

Mixer Stage provides frequencics botvocen 203 and 7 lMef/s and is conncetod

direct To the anplifier Unit, In the Slne positvion, the R/F output of

the HIxor Stage 1s passed through o Treblpr Stape and thon to the -
amplificr Unlt, providing frequencics betircon 6 and 21 Me/s.

Is a six position ganged switeh. It selects the appropriate cofl in
the First anplifier Stage znd shiert clrcults the requirdd angunt of -
inductonoe ¢oil in the Sceond amplifior, or IntermodiatoStoge, 10 cover
z frequency rango of 3 to 21 Me/s in & overlapping steps. Used in
eonjunction with the Amplificy Tuning Coptrol (D3) to tune the twe
coplifying =tazose

Varies the cipeeity of & tho ging eondénder. Used in sonjuncticn with
inplifier Range Switch (33) to tune the two stages of crplificztion.

provides o Idecl nmeans of switehing

A two pole, 3=vway svilteh and jick,
(See Poge Db .

on the transnitter at Normdl power for tuning or Lesting.

.

tndicates the ourrent takeon by the Jutput 3tage Valvass Usecd
to tune ;-
(1Y  Amplifler 3tages,
(i1) Qutput Stoges
(111) Acrlal Circuit,

Provides an indieation of the porforiiance of Wavenetor S62 when the VeFeDs
{5 belng callbrated,
Earths the aertal and completes the sereening of the acrial trunl:. Thls
allows the vorleus stagos of tho transmittor, oxcept the aorfal c:ir-cuit, to
be tuned er tosted without cutslde radictinon. Auxilliry contacts on the
stiiteh contrel -
{1) A Red and green Izmp Indicator cireult whleh show tho position of the
svlitel. Red indicating Mierisl Eopthed Trimk Sealedt and Crecn,
"aerinl Connected Trunk Opanh.

(11} Tune - Test Switch (S55) keying cireult.
(i41) &n indicator efrcuit which causes a neon lamp to give long flashos at
the Control Unit or Units connested to the tranami ttor when the
_ trunk Is scaled, (Beo Page Di 13 para. 34).
(iv) The oporation of the fierlal Isolating Switch., The acrial cirenit (s

.eamplotely broken when the trunit is sealed by this syiteh. fThe oofe
To Transmit plate alsd forms part of the Trunk Sealing Switeh and when
removed prevonts the s tech belng placed te the Green positicn,



TYPE 57D /DR A

WAVE CE.NGE ORDER INDICATOR (I1). Sco Foge DN 6.
H.T. BUPPLY VOLTHETER (M5). Indieatos the veltoge supplied to the primary of the H.T, transfomer.

FILAMENT VOLTYETER (16). Aoeamon voltmeter for readidg the fllament voltage of 211 sillca velves,
Used in conjunction with Filament Voltmeter Selecter Switeh (S8).

FILAMENT YOLTMETER SELECTOR 3WITCH (SB), & thres position switeh marked MR, Mi and MT., It connects the Fila-
ment Voltmeber (M6) across the filaments of the Main rectifier, Maln absor-
Ber and Maln transpitting valves respectively. In the MR pesitien, a 1/1
transformer [s used to isclate the voltmeter from the H,T. voltage.

MAIN SUPPLY SWITCH (&7} When made, completes the L4OO volt, 3 phase 4.C. supply to the transmitter,
When broken, isclates the transmitter from the supply mains. A quick re-
leage in the Term of & Red push is provided on the swligeh., The swlteh tor-
ninalg, tnslde the cage, are waliver, irrespective of the Caze Docr being
Open or the Switeh (57) being in the OFF position. Power can be romoved
from the Switeh (57) by opening the appropriate Fuse Switch on Board 2 GF

Distributing.

#ERLAL AMETER (M7), Used to Indleate eurrént in Balancer tnit when using Dipele Aerfal Circuit.
In series with meter (M8) when Unipele derial {s being used.

AERIAL AMMETER (M8). Aerlal current Indicator whon using Unipcle or Dipole arrangoment.

SERIES - PARALLEL SWITCH (59). Used to connhoet Acriel Tuning Cendonsers (C101, €102) in series or parallel

with derlal Tuning Inductance and'Coupling Coll.

AERIAL TUNING CONDENSER CONTROL (D5), Waries tho capacity of the two ganged Aerial tuning condensers (£107,
C102). Used in cenjunction with herlal Rough Tuning Centrol (310} to tune
the aerisi clreuit.

AERIAL ROUGH TUNING CONTROL (810). 4 four position silteh marked 1 to . Varies the amount ¢f Inductance [n
the aerial cireuit, Used in conjunction with Lericl Tuning, Condenser Con-
trel (D5) znd Serles-Farallel Switch (S9) to tune the aecrial circuit.

COUFLING CONTROL (DL, Vvarfes the pesitien of tlhe Coupling Coil with respoct tp the Qutput Circult
Tuning Inductznce, thus controlling the transfer of onorgy from the Qubput
Cirouit vo tho Aerial Circuit.

QUTPUT CIRCUIT TIMING CONTROL (D6). Varios the cspasity of the gutput Circult Tuning Condenser (C100) and thus
tunes the Output Circuit.

OUTPFUT CIRCUIT COIL BTRIP (511). An Insulated plug-in strip, which, by means of links, cennect the turns of
the output Circult Coll in serles, or in parallel sections, and thus controls
the inductance of the putput Clrecuit goll. ysed in cenjunction with the
output Ccireuit Tuning Control (D6) te tune the Qutput Circuit.  (Nov
shown in Fig. o2 ).

CW3 - DIRECT CHANGE-DVER SWITCH (83L). A 6 pele 2-way switch which changes ovéer the control 4f the H.7. Flla-
ment and poyer Contacts fran the 3elector Unit to the Direet W/T control
Beard vwia the Direct Control C.0,S8. for Transmitters. (S¢o Page baZ20, Flg.
DAB). Used to provide a Direct Method of contrelling the transmitter as .
an alvernative to the Dialllng System.

L. OPERATTION.

(1) Normal Operation.
A1l power for the tronsmitter is taken from The 3-phase, 400 volt, 50 pyele supply vitich Is fed into the
Maln Supply Switch (£7). On making this switch, supplies are completed te the Selector Unit and a stoody ncon
1light 'should show on the W/T Contrel Unit connected to the transmitter. This 1isht will flash Intermittently
if the cage door is cpen or the Trunk Seallng swliteh is in the "gealedv position.

Assuming that the Transmitter is correctly tunad and adjusted, the Control Switch on the W/T Contral Unit
can now be made, When the PGreen® lamp, on the W/T Unit, will light, and the H.T. and filsment eéentactdrs (Sih,
520) will operate. The Uypo of transmissicn should then be didlled. - (CuW., MiC.H., ote.) The set will al-
ways remain on the type of transmission last dizlled. The regquired power or "Coll Up" is now dizlled, tho neen
lapp goes ouL, and the transmitter is ready for use.

{11) Emergency Operation.

‘The Mormal = Energency” switeh is situated above the releys in the Scleetor Unit. When put to "Emer-
goney", the dlalling elrcuit is discomnested and the transmitter 1s switehed on with the power fixed at "Normald,
The Control Switch, on the W/T Control Dnit must be rade to complete the Keying ciréult and the set is roady
for use,

Power cannot be altered and the transmitter can only be switched off by the "Wormal - Emergcncy! switch
being placed in the "Normmzlt positicn. If it is desired to alter the type of transmission, this must be done
by altering the position of the modulation contactors (321, S22, 523, 82l) by hand.
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(i11) Direct gontrel,

The CWS - DIRECT Control Switeh (S34) s situtated at the right of the power contactors and enables the
transpitter to be controlled from the Dircet Contrdl Position without using the Setlector Unit; the C.W. and
M.C.W. modulation contactors belng operated by hand as for Emcrgency Cperaticn.

When the switeh {5 placed in the Direet Control posfticn, Lts handle can be withdrawn and provides the
key tc operate the Direct Control ¢,0,8. for Transmitters. This syitech should be set to the Type 57 positicn

as indicated by the number 57 appearing in the cirecular windéw near the switch kay. The high speed keylng reliw

(512) sheould then be reémecved from 1ts Sccket, In the keying unit, and the WX plug placed into the keying socket.
Tha stowaga socket, from which the WYX plug was removed, provides stowage for the keylng relay under these
cenditicns,

The two swltches In the Direct Control Soard and the two adjacent koys, control one transsitter in each
transnitting room. (Sce Page DA 19 and Fig. DA 6).

The modulat{cn contzctors may be locked In any required position when hand operated by means of a
serewed plug fitting, Removing the plug from its normal or AT pogition breaks the bobbin elrcuit of the con-
tactor and replacing the plug in the "B" or "Ch socket, mechanically locks the contactor In the selected positiom

No provisien has been made for using R/T when the transmitter Is being operated by Dirget Control.
(1v) Tuning.

4 Calibration Book fs provided with the Master Oscillator Unit in which is given the calibration charts
for V.F.0. dial settings, the Mixer Unit range switch settings, and the Mixer Tuning Control adjustments for
the frequeneies coveroad by the transmitter.

By means of the nomegrarcsalsc supplied in the Calibraticn Beok, the adjustments of the implifier and
Output stages can be read off.

The scale divisiens of the V.F.0. dial are marked along the callbratlon curve Instoad of along the
verticol axis of the zraph paper, so thal more than one portion of the curve ¢éan be drawn on the samg page.
Each page covers a frequency range of 100 Ko/s, thus the calibration of the V,F.0, dial covers ten pages.

The V.F.0. frequency 1s only required when callbrating, or carrying cut a check calibration, and is
Indicated horlzontally along the tTep of cach chart.

The Mixer Qutput freguency ls scaled hordzontally alonp the base of edch chart and the corrésponding
Mixer Range Bwltch pesitions are given at the side of each base linc.

To ensure that backlash on the V,F.0. slow motion dial is a2lways Teken up in the same direction ;=

(&) Read off the calibrated dial settlng for the deslred frequency.
(b) Engage the vernfer dial at least two main scale divisions below the callbration rigure.
{e} Rotate the vernicr control clockwise until tha exact dial setting is obtalned.

{v) Betting Frequency below 7 Me/s,

Adjustments should be made in the following order i=

(2) Treblar Switch (S4) to "Redn.

(b) |Choose the correet V.F.0. calibration chart, remembering that the Mixer Dutput froqueney is equal to
the transmitted frequency.
Read off the following ;-

(1) V.F.0. dial setting.
(1) V.F.0. switch position,
(111) Mixer Range Switeh position.
Bot the tuning contrel (D1) and range switches (51, s2) acccrdingly.
{c) FPFrem the nomogram, recad off the ranges and dial setbings for the Mizer, Amplifier and Qutput Stages.

Set the range swlteh (S3) and tuning centrols (D2, D3I, D6), and fit the corrcet Output Circuit eoil
strip (811).

(d) After the transmltter adjustments have boch get, two nain eenditians for operating the transmitter
may exist :=

(1) W/T Silence - Trunk sealing switeh closed.
(11) Normal working - Trunk sealins switech open.
In case (1) 1t will be possible to tune the transmitter up te the aerial, by using the Tune - Test

Bwiiteh (85). In the "Tune" position, providing the Maln Supply Switeh (87) is cempleted and the cage doors
(517, 518, 519) closed, the tronsmitter will be switched an, In the oselllating conditicn, at Normal power.

' 3

-



TYPE 57D/DR RC7

In-easn (1), tho sev must be dperdred from o W/T control unit, The Tune - Test Unit cannot be used
whilst the Trunk Seaiing Switeh is cpen.  (Sce Page DN5, Fig. DN2).

(e} Apply H.T. cnd chicekr the follewing dial readings ;-

(1) Mixér tnit. Mixer Tuning eontrel (D2) should be tuned for maximum Indication on the right
hond geter (M2).

(11) Anpliffer unit. Amplifier Tuning edntrol (D3) shewld be tuned for maximun reading in the
Anede Atrieter for Qutput Stage valves (15}, when the output Stage is detuned and the aorfel ls
as loosely coupled as passible. ’

(111) output 2taze. ‘Cutput Circuit Tuning eontrel (06) should be tunad for a minimm reading in
neter 13, with the aerdal eoupling as loose as possible:

(f) The Coupllne Control (D4) should now be adjusted to Inereases the aanial coupling and the Acrfal Tuning
Condenser cantrel (D5), fh conjunction with the Aerial Reugh Tuning control (810), varied until an
adjustment is obtained where an Inoresse in current te the Qutput stage Ig shawn by the anode
emmeter (M3).

(2) The tuning of the Output Staze should be re=checked and brovght to a positlon as Indicated By minimur
current in the anode ammeter (M3),

(%) 'The derfsl coupling may new be fnereasad and tho Cutput Stage tuning reschecked for ainimum current.

(1) The aerial coupling may now be {nereased until the anode current ©o the output Staze reaches the
parmissible flgure (0*254), or to a maximum,

The Incredse {n aerizl coupling will probably reflect on the tuning pesitlion of the output 3tage and
this should be ehecked and agaln brought to o mlnlium anode currant andy if necessary, the aerial coup-
Iing inerecased to bring the Output Stage up Lo the required loading. (Sée Psge R.B. 2 ¥=

The tronsmltter is no ready for use.

(vl) Setring rrequency above 7 Mo/s.

Adjustments should be made in the fellowlng order ;-

(8) Trebler switch (8L) to nBluet,

(B) DPivide the output Frequency by throe to dbtain the frequaney of the Mixer Stage,  chaose the correct .
V.F.0, calibration Chart for this frequency and continue from (v) () (I) ehove, the instructions
glven for setting Irequency below 7 Ke/s.

NOTE (f) It iz important that the position of switches should not be altered when the
transmittor s in an oselllatine eondition.

(11) when tuning the Hundreds Selector of the Wavemeter ¢62, always disccnnoct the ccupling
to the Transpitter Type 57 by moans of the switeh ‘on' the Wavemeter Sxchahge. The crror
whieh may oocur wien this proczutisn {3 not observed, ls causad by the Harmonic Solector
Oseillator, inside the Wavemeter §62, beating directiy with the V,F.0. instead of with
the hammenles of the 100 Ke/s Crystal gset llater.

5. TECHNTOAL DESCRIPTION. 3

The fellowing technieal deserfption should be read in conjunction with "Notss on Fhequoncy Centrol
Panel for Transmitter Type 570%, (See Fase R83 ),

(a) V.£.0. Unit, (Fiz. b),

This unit contatns the variable Froquency Osclllatpr and the Suffer Amplifiar Stages. The seréaned
cempartment nearest the front of the unit accommodatos the V,F.0. dnd the reur eompartment of the Buffer
Amplificr. The twa centrols, consisting of tho V. 7.0, Frequency Control (D1) and the V,F.0. Range Swltch (51),
are ganged so thdt the cporation of the conbrols s0ts the frequency shmltangously on the two stages.

4 Colplut Oseillator, using & N7T20 fricde valve (V1) 1= uged 4s the V,Fic. 'Tho volve is directly
heated end the f1lament voltege of 6 yolts D.C. 15 obtatned from the fllament rectifier (W5, WA). ‘The filarient
supply lends are decoupled to carth by the by-pass «cendensers (c13, ci1l).

The HiT. supply Is from the Mastor Gselllator Unit H,T, Reetifier and the resistances (R2, R3) reduce
the supply voltage t6 approximetoly 450 volss, The Jack (J1) is o allow the perfernance of valve {V1) to
be chacked and the totnl eurrent supplied to9 the ¥, 7.0, to be measurad wi th an external meter. Qondenser (¢11)
1z to abserd dny tendeney of an are ferming 2t the contact pelnts of the jack, The #.17. supply lead i{s
decoupled by the R/F choke (L2) and by-pass condenser (c1by. '

_ '_i‘he Inducvanee or the coil (LY) Is controlled by the V. F.0, Range Switch {(S1) which allews the fre-
Quency coverage of the V,F.0. to he divided inte twe sub-ranges. Greater acouracy can thus be obtained with
the V.F.0. Frequeney Control (D1) 2s a larger angular displacemenit {5 requirod to cover a given rroquericy.
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TYPE 57D/DR RC9

An arrangement of serios znd parallel condensers (5, €6, C7) ecauses the main tuning ccndenseri(CH) to
hawve almost a Iinear variation of frequency with angle of rotation. The frioquency covercge of cach sub-range
is thus equally spaced over the V.F.0. Fricquency Centrol Disl (D1) simplifying tuning and czlitration. The
fixed condensers (€5, ©6, ©7) are senstructed from coramie and thelr values have boen chosen' in order Lo make
the variatfon of frequency with change of temperaturg less than 30 cycles per degree centigrade. The Tempera-
ture compensation 1s thus of a Hlgh order. The trimmer condenser (C1) Is accessible through o smell hele in
the front of the V.F.0, pencl, =nd 1s used, at the Initial cdlibration, to set the end points of each sub-range
o about 10 and 90 seale divisions. L

Condencer {C2) 1s introduced in parsllel with & portion of the tuning cefl (L1) when on the hlgher of
the two sub-ranges, The grld coupling is provided by condenser (Ch).

Resfstance (R1) is the grid leak of valve (V1) ond In series with the grid lcak, 15 the secondary of
the "call UpY triansformer (T1). The grid leak 1s conhected to earth by the contact of the Xeying Relay (3123)
fn the "Markt positdon. In the "Space" position, a negative potential of 160 volts is applled to the grid of
the valve (V1) via the secondary of T1 and the grid leak. This potential is sufficiont to closs the valve
down and the oseillations in the V,F.Q. circuit will be stopped.

The secondary winding of transformer (T1) {s by-passed, with respect to R/F, by the cendenser (C12).

The "Call up" transformer (T1) is used to introguce a 50 cycle A.C. supply to Che grid of valye (V1).
This has the effect of modulating the [requency of the V.F.0. at 50 eycles. By this means, the band-width
of the transmitvted frequency is increased, and provides a method by which & roceiving operator will be able to
hear & transmittér, radlating a froquency, which differs slightly from that to whilel the recelver Is adjusted.
The supply to tho transformer (T1) L2 controlled by the Modulation Centactor (52l4). (Bae Fig. g)s

When CALL UP is dialled, the transmitter is automatically connected for full powér dpegration, and the
Modulation Ceontactor (824) completes the A.C. supply to the Call Up transformer (T1). The valve (V1) Is
inoperative, owing to the ieying bizss, until the "Keying Relay" (512) is chaonged to the MMark! position by
& merse Koy in a W/T unit connegted to the transmitteér, (Ses pPage DA7). A radio frequeey, to whilch the
trensmitver s adjusted, 15 then radlaved, modulated at a freguency of 50 cyeles,

The output of the V,F.0. 1s capacity coupled by condenser (¢2)) te the contrsl grid of an ATP7 pentode
valve (V2) used in the sulfer Amplifier Stage.

{B) Buffer Amplifier Stage.

The circult arrangement £5 comparable with that used in the V,F,0. cireult, thus simplifying the ganging
of the two cirenivs. 4 pontode valve (V2) 1s used, operating under Class ¢ cunditiehs. (See Admiralrty Hand~
bodk ‘of W/T (1938), Sectien 'k, para. 14). The control grid bias Is obtalned from the control orid Blas Recti-
fier and {s reduced Lo & suitable value by the blas potentlumeter cunsisting of reslstances R9 and RIO,

A Jack (J2) 1s provided in order to measure the Huffer Amplifier Valve grid current with an external
meter. Arcing at the jack contacts Is suppressed by the condenser (£11).
L ]

The resistance (RY) provides the grid loak and the condenser (C10) aéts as an R/F by-pass condenser
across 4 portian of the egrid blas potentliometer (R10).

The valve (V2) is directly heated and is supplied with & volts D.C. from the Filament Rectifler (WS,
W6). ‘The supply leads are decoupled by condensers ¢17 and c18.

The sereen grid H,T. supply is from the Master Oseillator ., Reetifier and {s reduced to a suitable
yalue by the voltage dropping resistance (RS), The screen grid i3 cennected to earth, with respect to R/F

by condanser ©19.

The ¥,T, supply, from the Master 0scillator H,T. Rectifier, passes via jack (J3). The total anode
current taken by the Buffer Amplifier Stage can be measured with an external mater, at this peint,  The supply
voltage: 18 reduced to o sultable value by the resistance (R6) and the supply lead is deccuipled by the R/F

choke (L5) and by-pass condenser (C21).

The gppliflor tuned clreult uses two Iron dust core colls (L3, Liy), one for easeh subrrange. By ad=
justment of the sores, the anplifier Inductance 18 acclrately ganged te that of cofl L1 dn the ViR.0.

pendénser (028) is jolned In parallel with coll {LL) on the higher freguency sub-range in a similar
manner to condenser (C9) In the V.F.0., circuit.

The trimmer condenser (C25) {s sccessible through @ hole'at the rear of the amplificr and serves to
gang the tuning capacity of the puffer Amplifier to that of the ¥.F.0. The trimmer is locked after the

initial calibraticn,
gondenser (C27) 1s the tuning capacity of this stzge In einjunction with the fixed condenser (£28).

The suppressor grid of velve (V2) is conmected to the keying blas supply. When the Keying Relay: (812)
is in the nyorky positlion; the suppressor grid is earthed by the key ocontact. In the MSpace" pesition, a
negative potential {5 applied te the suppressor grid which {s sufficlont to closc the valve (V2) down. The
Buffer Amplir{ér Stage thus betomds inoperative, Condenser (C20) 1s an R/F by-pass condenser, vhich decouples
the grid bias supply line with respest to R/F.
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TYPE 57D/DR RCH

The B/F cutput of the amplifier 1s capacity coupled to = micro-ammeter (M1), by meons of which the
oorformanee of tho V. F,0. and Suffor Amplifier pay be chocked at ony moment.,  The cendensers (C29, @30) provide
the necessary coupling to the rectifier system. Restistances (R7, RB) provitle the rectiffer load, The junctien
of the two resistances (R7, RB) 1s carthed, to zccommodate o full pave potal rectifier (W1, W2) and also to
supply tho carth return conpection from the mefer (M1). Qondonser (C2%) acts as & rescrvelr condenser and
assists in providing 4 dead beat reading on the metor (Hi}. The output of whe applificr {s suitable for supp-
lying a push-pull efreult and this is capacity ocuplad to the sereon grids of the twu pentiode velves (Vh, V5),
used in the Wilxer Stagol, '

(ey Mizer unit. (See Fg. e).
The Mixer Unit contains thiree stages :=

(1) Mixer Stage

(i1) COrystel Oscillator 3tage.
(411) Treblor Stage.

(Iy Mixer Stagze.

Two ATP7 pentode valves are used in & special ciroult arodngoment in order that The frogucncy of the
Varisble Froquency Oselllator may be mixed with that of the Crystal Oseillator. The arrengsment prectically
prevents the Orystal Freguoncy passing through the Mixer Staze and appearing in the output circuit to glve false
tuning indications. The output circult is tuned to tho resultznt, or mixed frequency, and thus selects the
required fredquency to be amplified, or multiplied, by other stagos.

__ The V,F.0. {5 eoupled to the screen grids of valves vl and V5 by tha coupling condensers (C93, €94).
The serecn grid H,T. potentizl 1s supplied frem the Master 0selllator Unit H.T. Rectifier via the dropplng
rasistances (R22, R23) and R/F chekes (L6, L7).

The Crystal Oseillator is eapacity coupled to the sontrol grids, connected in parallcl by the ccupling
copdenser {£L4B). The grid loak rdslstance (R21) Is connected to esrthy with respect to R/F, by the condenser
(C39). The jack (J7) allows the grid current of the mixer stage to b¢ measured and also indfcates, when grid
eurrant flows, that the crystal oscillator Is operating. A condenser (£38) 1s to azbsorb any arcing that moy
teour at the Jack points.

The keying bias potential 1s applied to the control grids when the Keylng Relay (S12) is In the "Space"
pogsition and 15 6f such a value that the valves (VL and v5) arc elesed down and the Mixer Stuge bocumes inepor-
ative. In the "Mark" poslticn, the control grids are connected o earth via the grid leal resistance (R21) and

the contact of the Keying Relay (512) and the keying bles, is romoved.

Velves Vi and V5 ars directly heated and a filament supply of 6 volts DLC. s obtained from the Filament
Rectificr (WS, W6).

The Master Oselllator H.T. Rectifier supplleos the ancde voltage and Joack (J5) 1s provided to cllow the
anode eurrent taken by the mixer valves {(vly and v5) to be neasured. The supply voltage is fod te the contre
tap of the fron dust core coll (L14) via the dropping resistance (H26). The ceil (L14) 1s one of five calls
controlled by the Mixer tUnit Range Switch {52). The range siltch! (52) 1s genged te the Trebler and Crystal
pseillator stages, and by one operation, the respective colls in the three cireults are selected and the
approprizte crystal conhnected in clreuit.

The tuning conderiser (Ch3) Is ganged to the trebler cireult suning eondenser (ch2) and are both con-
trolled by the Mixer Tuning control (D2).

The ohtput from the mixer staze 1s capacity coupled by condensers (Chh, C4®) to either the control grids
of the trobler stage or the control grids of the First Amplifier Stage, depending upon the position ef the
Trebler Switch (S4). For frequéncles below 7 Me/s, the switeh is placed in the 'Redt position and, for the
higher freguencles, the switch 15 placed in tho "Blugt position, thus lntroducing the Treblor Stazo. The
mixer cutput is then trebled before belng passed on to the amplilfying sTages.

The Wavemeter coupling 1s taken from the seresh geid of valve (VL) via the coupling condenser (€92).
& small R/F voltage at the fregueéncy of the V,.F.0. Is thus conneeted tu the "Wavemoter Exchange! and {s used
primarily for the calibration of the V.F.O.

(11} Crystal oscillator Stage.

A singlo ATP7 valve (V3) 1s used in This stage. The cireult consists of a crystal jelned between
contrel grid and filament and 2 tuned output eircult betwesn anede dngd filament.,

The crystal (X3), one of three, {s selocted by the Mixer uUnit Range Switen (82). This switch alse
seloets the output coll (L19) to correspond to vhe erystal being used, The grid leak for valve (V3) s providoed
by resistance (R17). The output coll (L19) s of the iron dust core Type. The varlable core elldws the
cutput elrcuit %o be tuned to the erystzl frequency. As the coil s joined betwoon anode and rilament, the
inductance of the cell {5 in serios with the anode-filament eapacity of the valve. A small portion of Uhis
capacity, erld-filamont capacity, Us alse common to the cristal eireult and thus provides the necessary
coupling between the twe circults,
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TYPES7D/DR RCI3

The anode supply ls from the Master Oscillator H.T. Rectifier and {s suppllcd via 2 H.T. potenticmeter
ecnsisting of rosisténces (R2L, R19). A dropping resistance (R25) reduces tho supply Lo a suitable valuo,
The supply mains are decoupled by the R/F choke {LB) and by-pass condenser (clo). The jack (J6), shunted by
a condenser (C34), allows the ancde current of valve (V3) to be chocked, and thus the porformance of the
erystal oscillator circuit confirmed. Condenser (CLO) joins the cofl (L19) to carth and to filament of valve
(V3), with respeet to R/F.

4 tapping from the H,7. potenticmeter (R2L, R19) supplies the sereen grid potential via the dropping
rosistance (R20), the condenser (C35) operating as an R/F by-pass condenser znd thud holding the screen at
4 eccnatant potentisl with respect to R/F.

The suppressor grid i{s maintained at earth potential. The filament supply 1s at 6 volts D,C, cnd is
cbtained frem the Filament Rectifier (W5, W6). Condensers (C133, C134) decouple the filament supply mains
and also provide the R/F comnection of the cutput coll (L19) to fllament.

(111) Trobler stage.

The Trebler Stage uses two ATP7 pentode valves (V6, V7) connected in push-pull and operated under
Class C. conditlions,

The grid bias ts supplied from the eontrol grid bias rectificr, via a potentiometer (K18, R28), and is
applled to tho respective grids via the grid resistances (R4, R16), The value of the grid bias is such thot
the valves V6 and V7 arc operating at thelr maximum ancde dissipation when the Trobler Stage is not in uso.

When the Trebler Stage is required, the output of the Mixer Stage Is connected by the Treobler Stage
(sk) to the contrel grids of valves V6 and V7.  The amplitude of the drive voltage is sufficiont to sausc the
grid potential to run positive, and grid current rlows. The grid current develops & Voltage seross rosistancos
(814, R16) which Is sufficient to increase the standing grid bias to a value sultable for Qlass ¢ cpercticn.

e

dy this arrangement, the curront taken by the Trebler Stdge 1s kept practleally the same, Irrtspective
of the frequency being used and thus the load on the Master Oscillator H.T. Rectifier is malntained 2t o
eonstant value whether the Trebler Stage Is in circult or not.

The jnek (J8) allows the grid current of valves (V6, V7) to be measured and thus giving a cheek on the
perfornance of the Mixer Stage.

The screcn grid potential !s provided by the Master Osclillator H.T. Rectifier and is reduccd te o sult-
able value by the dropping resistances (R13, R15). The eondensers (c32, C36) are R/F by-pass condonsers.

THe suppressor grids are malntained at earth potential. The jack (JW) allows thé znode gurrent, token
by the Trebler Stage, to be measured.

The H.T. supply ls from the Master Oscillator H.T. Rectificr and {s fed %o the centre top of the iron
dust core tuning coil (L9) via the voltage dropping resistence (R27). The ecoil, (L9) is onec of [ive,
selected by the Mixor Unit Range Switch (32).

The filament supply for valves V6 and ¥7 s supplied by the filament rectifler at 6 veits, condonsers
(129, ©130 and c131, c132) being R/F by-pass condonsers to decouple the supply leads.

The cutput of the Trebler Stage Is {solated by the Trebler Switeh (Sh), whon in the "Red" position, or
capacity coupled to the first omplifier stage, when the "Blue* position {s used.

(d) Amplifier Unit. (Flg. d).

The Amplifier Unit contalns two separate stages of amplification. The two stages, baing gengod, are
centrolled by a six position range switeh (83) and a tuning control (D3) which varies the capatity of conden-

sers (C70, C71).

(1) First Amplifior Stage.

Two ATP7 pentode valves (V8, V9) are used in this stage. They are connected {n push-pull and
cperate as Class C amplifiers.

The output of the Mixer Unit is ezpacity coupled to the control grids of valves (V8, Vo) by
condensers (C67, €68). Resistances (R29, R30) are the grid leack resistances for the two valves.

The amplitude of the voltage applied to the control grids of valves (V8, V9) will depend upon the
Irequency being used and will vary over wide limits. 4 metor (M2) ls used as on indieator of the
grid current In this stage, and as grid current will be a factor of the amplitude of the drive
voltege, arrangements are made to allow one meter to cover the large range roquired. The metor Is
fittod with a shunt consisting of a metal rectifier (WB) and a fixed resistance (R62). The rosis-
tance of Che metal rectifier varies according to the value of the current flowing throygh {t. The
offective resistance of the metcr shunt (W8, R62) will therefore vary with the znount of grid cur-
rent flowing, If the ¥alue of grid current Is large, the resistance of. the rectifler Is relatively
siaaller and a smaller ratio of current will pess through the meter. With a smell valuc of grid
curront, the effective resistance of the shunt (W8, R62) Is incredsed and a larger ratic of curroht
will poss through the meter. The meter readings arc purcly an indication of grid current and If
a measurement. of grid current is required, an external moter may be plugzed Into jack (J9).



TYPE 57D/DR

RCi4

IViH3Y ANy HJLIMS

DINIAYTOS| IWVINIY

HO1IMS
ONIIYES MNAEL
oL

a9y HOLOVINGD ANIWY TS
r O woud
on 1 v
Ea 20, -
S.u
LoD : 2012
P_>
[m...:
ﬁ\lull_:.
o = )
€ _0‘
o
tid
..—.._..w.n_
HIAdY
| S, b > LUVI0INNZLNY
N\ N WoH4
(4. ]
vouy| L [ ML.J
b gind ZUY 7
Fa k@:’
L
—I|A. (44 | AlddNE "L'H
(z310d1nn) eo1d V) ew ~0 LUVIOIWEILN 0L
LIN3HI3 DNINNL TYIH3Y BIANGINY  LNdino
o X1ddnS "L'N
MNiVIA 0L

H3141TdAWY LNdiNO



(1)

TYPE 57D/DR | RCIS

The control grids are peintained at 4 negative petential obtained from the control Grid Blas
rectifier and réduced to the required value by the grid bias potentioneter (39, RLO, RL1).

The sereen grid potential is obtalned from the Master gscillator H.T. Reetifier and 1s reduced to a
suitable voltaze by the resistonces (R3S, R31, R32).  Condensers (c58, c59) are the screen grid
R/F by~pass condonsers.

Tho filament supply is 6 volts D.C. from the Filament Rectifier (W5, W6), the supply leads being
decoupled by condensers (C135, c136, end €137, €138).

The H.T. supply from the Master Oscillator H.T. reetirier is fed to the centre tap of the iron dust
core tuning coil (L22) via a japk (J10) and voltage dropping resistance (R36), and resistance (R37).
The tuning cell (L22) is one of six, sclected by the position of the Amplifier Range Switch (53).
The jack (J10) allows the anode eurrent taken by valves v¥8 and V9 to be measured,

ho rotor and stetor of both the tuning ccndenser (€70) and the trimmer cendenser (c69) are at the
same D.C, potential, and resistanco (R37) operates as both 2 feed resistance and a parasitic resist~
once. 4s a feod resistance, 1t carries the D,C, voltage to The centre tap of the tuned eircult; and
a8 a pArasitic resistance, 1t prevents R/F oseillations being built up, in the two halves of the tuned
cirauit, at approximately twice the frequency in use.

The trimser condenser (¢69) enables the First dmplifier to be gonged to the Interfiediate Power
Anplifier.

The output of the First Anplifier is capdeity coupled by condensers (C72, €73) to the control grids
of two NT3B pentode valves (V10, V11) in the Intormediate Power Amplifier Stage.

Intermediate Power Amplifier.

The socond power amplifier {s a push-pull stage using two NT38 pentode valves (V10, Vit).

The control grids sre ¢apaclty coupled to the output of the First Amplificr Stage by condensers (C72,
€73). The grid lenk resistances (R3Z, R3ly) are connected to earth, with respect to R/F by
condenser (C63).

X ragative blas is ohbtained from 2 tap on the common bias potentiameter (R39, rLo, r41), for the
ampliffer stages, A jack (Ji1) allows the grid current of valves vi0 and v11 te be measured.

The filament supply {s frem a 10 velt winding of & transformer (T7),; the supply leads being
ducoupled by condensers (c139, c1h0, and cih, C142). (Sce Flg. g).

The screen grid potentfal is obtzined from the Master oscillator H.T. Rectifier via the Master
Beelllator Unit Absorber reslstances (R51, R52) and two valtage dropping resistances (RS9, REO) .
The serecen grids are connected to earth, with respect to R/F, by the by~pass condensers (C6L, CE5).
(A detailed deseription of the actibn of resistances R51, RS2 15 given under "Keying Operatlonn).,

Suppressor grid modulation is spplied to valves V10 and V11 for R/T and IM,C.H. operation., For C.W.
transmission, the suppressor grids are conngcted to earth by the Modulation contactor (S21). For
RJT or M.C.W. 2 suppressor erid bias of 120 volts negative is applied te the NT38 valves., This
potential Is obtained [rom the Suppresser grid Bizs Rectirier (V26) and is connected, via the secend=
ary winding of the uedulation transformer (124) to the suppressor grids. The audio frequency supply
to the primary winding 6f the modulation transformer {s selected by the modulation contagtor (523),
depending upon the type of modulatien required.  For M.C.W., the sutput of a 1000 eycles cscillator
{s used and for R/T a specch anplifier. The required modulation passing through the modulation
trensformer (T24) varles the suppressor grid blas at the frequency of the applied modulation, The
voltage of the suppressor grids are thus varied at the modulatién frequency, and in turn modulate
the anode current of valves V10 and Vi1, Condmser (¢74) is an R/F by-pass condensor to decouple
the suppressor grid bias supply lead. (et Flg. )

The H.T, supply is obtained from the Intermediate H.T, pestifisr and is supplied via a voltage
dropping resistance (R57) to the centre tap'or throe alr spoced coils (L28, L29, L30). The three

coils Torm the tuning inductance, and tappings are taken from them Lo the range switch (53)., The turns

which are not required, on any ohe rangs, &re short eircuitad by the range switch. The division of

the total Inductance into threo colls reduces thp coupling between the turns in use and those short
circulted, thereby reducing the losses in the short clreuited turns.

The rotor of the tuning condenser (C71) is.at H,T. potentlal, and the resistance (R38) d¢perates
in a llke manner to reslstance (R37) In the Flrst Amplifier Stage.

The centre point of the Intermediate Power Stage s garthed with respect to R/F by the by-pass
condenser (C6E).

condenser (€71) is the tuning capacity, genged to thé First Amplifier tuning condenser (C70) and
contrelled by the Amplifier Tuning Control (D3) . :

The supply voltage mo this stage 1s controlled by the power contactors (815, 816) and wlll depend
upen the tapping on the maln auto transformer (T19) sSelected by the contactors. :

The dutput of the Intermediate Power Amplificr 1s capaclty coupled by the ccupling condensers
(€75, C76) to the control grids of valves (Vi6, ¥17) in the Qutput Stage.
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TYPE 57D/DR RCI7

(8) gutput Amplifier. (Flg. e).

The output stage consists of a push-sull amplifier using two WIE3 pentode valves (Vi6, V17). The
tuned acrial eircult is mutually {nductive coupled to the cutput circuit by @ variable coupling coll (L32),

The H.T. supply is obtained from the Main H.T. Rectiffecr and is supplied via the anode current meter
(M3) wo a centre tap on the tuning Inductance (L31). The inductance of the coll can he varied by six plug-in
strips. By means of 1links, the turns of the coll ean be connected in a series - parallel arrangement, depend-
ing upon the frequency belng used. Callbration curves are supplied In the Handbeok for Type 57D, showinz: the
frequency covered by each of the c¢oll strips. |

The output cofl (L31) is tuned by tho cendenser (C100), this being cantrolled by a tuning dial (D6),

The sereen grid voltage Is supplied by the Intermediate H.T, rectirier via the voltage dropping resis-
tances (R72, R73). The R/F by-pass condensers (010L, €105), malntain the grids at a constant potential with
respeet to R/F,

The supprossor grids are connected Lo sarth.

Resistances (R70, R71), are the grid leaks For valves (Vi6, V17), the junscticn of the reslstances belng
connected to carth.

The filaments are supplied with AL.0. from the Output Stage Fllament Tranaformer (TB). Filament
supply leads are decoupled by the R/F by-pass condensers (0106, C107).

dutomatic grid bias iz provided by the roslstance (#74) connecoted to the cenurd tap of the filament
transformer (T8). The supply to the primary winding of the filament transformer (T8), is provided from the
Flloment Contactor (S20). (See Mg, &)

The Acrial coupling Coll (L32) Is controlled by the Coupling Control {DL). The coll {s pivoted so that
it can be moved nearer te, or further away frem, the axis of The gutput coll (L31). The Coupling goil [L32)
i= Titted with an arrangemont which alleows the turns of tha coll to be connected, by means of two ¢lip connec-
tors, Iin serles or in parallsl. By this aprangement, a very wide rango of asrlials can be suitably coupled, and
enie transmi tter corr¢etly loaded throughout the frequency rdnge covered by the transmltter. '

The aerial efreuft {s tuned by & double tapped tuning inductanmce (L33, L34) and the aerial tuning oon-
densers (C101, ©102). The double tapped cell alléwsd a dipole aerisl to be agsommodated, but fap ship use,
the unipole aerial system 1s most used, A four positlon switeh (810) forms the asrlal rough tunlng control and
shert eircults an equal amcunt of {nductance, elther side of the mid-point. Theé tuning capasity s controlled
by the tuning dial (DS).

A series = parallel switch (39) 2llows the tuning capacity to be plazced In series or parallel with the
as¢lal fnductance (L33, L34) and coupling coil (L32) end thus dnables the aer{al system to bo current or
veltage fed.

Aerldl ammeters (M7, MB) are provided as {ndlecators of current fn the asrial, fwo were originally ritted
ta Indicate the serial ond balancer current in.a dipole aerial system, but this system Is mot gencrally in use
arloat.

(f) Power Supplles.

General,

A1l pewor supplies are obtained from the Central W/T Power Supply System, which consists of a 3 phase,
Log velt, 50 cycle supply. 'The supply is sclected from any sne of three 60 KVA mitar altarmators by & selgctor
switeh on the Power Supply Board, fitted in the Transmittor Room, and 5 eonneeted te the transmitter by a fuse
switeh fitcad in the Distribution Hoard,

(1} Maln H.T. Supply. (Sete Fig. I).

The power supply is completod to the transmitier by meking the Mzain Supply Switeh (S7) and closing
the cage door, thus completing Cage Door contacts (S17, 318, 819)., Paower fs ‘then supplied, to the auto-
teansiormer (T19), the FPllament sSupply Trapnsfermer (T20) and the €,W.S, trensformer (721). (SeelPig. &).

Tha Auto-Transformer has two tappings on pach of the windings, and, by means of Power centactors (S15,
S16), three voltages can be selested from the supply, to feed the main and {ntermedizte I, T, Tranafor-
mers (T18, T6}. The voltages selected sre 400, 200 and 100 volts eprresponding to Pull Power,  Hormal
or Medium powsr and Low Power,

The 230 volt 4,8, supyly ©o the bobbing of tho Power contactors (815, 816) 1= provided by the C.W.8.
Transformer (T21) and is eontrolled by the Fower Relays In the Selector Unit operated by the dialling
system. (See Page DN2).

The H,T. Contastor (S14) campletss the solectod supply Yoltagé to The Maln &nd Intérmmediate H.T.
Transformers (T18, T16). The 230 volt 4.C. supply to the bobbin cireult is nommally completed by the
"Set cn' Power ralay, which s operated by switeilng the control switeh in 2 W/T unit, to the fonn
position. The supply may be also eémpleted by the Emergency Hand Switeh, Tunc = Test Switeh, or when
the transmiteer {s being operated in DIRECT CONTROL by the Ptwer control Switch. (3eéc Pages DHS ahd
DA20) i
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The voltmetor (M5) indiceves the voltoge, selccted by the Power Contactors (815, S16) and applied to
the Haln and Intermediate H.Y. transrormers (T18, T16).

The primary winding of transfomer (T18) {s connected fn delta and the secondary In svar with the
mneutral point earthed. Each of the throe secondary windings is connected To the ancde of aiNU26 recti-
fier valve (V35, V36, V37). 7The resultant H.T. reetifled supply fs developed between the filaments of
the three rectifying valves 2nd the carthed neutral point. R/F by-pass condensers (Cl22, £123, c12)
dra connected between the anvdes of each of the valves and earth, to protect the windings of the
transtormer (718},

The filament supply is obtained wia the Filament Supply Transformer (T20) and the Filament Contactor
(520). (See Fig, g). The bobbin cirveuit of this contactor {s operated in parallel with the H.T.
gentactor (S1h).

A preset resistance (R84) controls the primary voltage of the Filament Transformer (T10). The fila-
ment voltage applled to the rectifier valves mey be read on a gomion filament voltmeter (M6). The H.T.
potential on the filaments of the rectifying valves is isolated from the voltmeter (M6) by the
transfomer (T17).

The H,T., supply {s taken from the cenbré tap on the fllament transformer (1710) to the H.T. Smoothifig
Condenser, Discharge Switch (513)., The bobbin .circult of switch (513) !'s operated by the filament
supply yoltage. When the fllament supply {s completed, the short eircuit across the smoothing conden-
sers (€120, c121), 1s removed zand the K.7. supply connected o the smdothing circuit, Opéning the Cage
Door breaks the filament supply, the bobbin clirguit of switch (S13) 1s!de~energised and the smoothing
condensers (€120, C121), arc short circuited through earth and are discharged.

The H.T. smeothing consists of two stages of choke-capacity rilter (LLB, o121, L47, ©120), and a loading
resistance (R86) which has the effect of stabilising the load on the rectifying systom.

Teo maintain a censtant locad on tne rectifiar supply, when keying, &n absorber valve (V18) is used. The
maln absorboer valve (V18) is a NTSY and, together with the Main sbsorber resistance (R85), 1s connected in par-
allel with the H.T. suppiy 0 the main transmitoing valves (V16, V17). By sultable grid blas arrangements,
Operated by the keylng clreult, the valve (V18) passes current duping the "Spacing! {ntervals when keying, and
15 clomed down when the key {5 To "Mark", The value of the abscrber raslatance (R85) is such, that the power
absorbed {n the spacing condition, approximates that taken by The transmitter when radiating, and thus the
loading conditlons and H.T. voltage remain practically opnstant.

The grid resistance (RB7) 1sused vo apply 2 negative polentizl to the control grid when the valve (V18)
Is passing currmnt.

The absorber filamont transformer (T9) is supplied in parallel with the rectifier filament transformer
(T10), but f{s .onneeted to anocther phase in order to balance the loading of the supply phases, The centre point 2
of the filament of the apscrber is held at carth potentlal by the earthed centre tap on the transformer (T9). B
The preset resistance (RE83) allows the small changes of filament voltage, between different valves of the same
type, t0 be accommodated.

The C,W.8. transformer (T21) is ecnnseted to the supply side of the gate contdcts (S17, 818, s19). (3ee
Fig. g). 1t Is a step down Cransformer and |s used to provide a 230 volt A.C. supply to the Control Clreult
Rectifier Transformer (T22), Selgetor Unit Rectifier Transformer (T23), Power Relay contacts, In the Selector
Uri%, Trunk Seoling Switch Indicating Lamps, bobbin circult of the Aerlzl isolating Switch, and the Direct
centrel Indieating lamps.

The Control Circuit Rectifier Transformer (T22) supplies & metal rectirier (W9) which hds twe soparate
output verminals.

(1) provides 75 volts, smoothed by tHe choke-capacity filter circuwlt (LL9, ©7125) to operate the
bobbin elreuft of the Keylng relay (812).
(1f) BSupplies 75 volts, unsmoothed, which fs used to operate the rolays in the Selector Unit.

A comon negabive is used for the tWo supply voltages. (See Page DMl .

fier Transformer (T23) output is rectified by the motal reetifler (W10} and
0. the neon Indieating lamps at the W/T Unlts and Central Control Exchange.

The Belactor Unit
provides 230 valts D.¢
1

(Sce Pago DAY, parz. 15, and Pzze BHB).
The 230 velis &.C., suppiied to tho Power Relay contaects, is: the operating voltage: for the bobbin
cireufts of the po {See page DH5).

By -auxiliary contacts fitted dn the Trunk Sealfng Switchy the 230 volt AUC. supply is switched to ¢na of
twt indicating lamps. Red : oreen ghades are (ltted Gver the lamps which, mhen alight, indioate the trunk {s
Useeled? ar Wopen! respectively.

The supoly to the bebbin circuit. of the Aerlal Isolazting switch fs eontrolled by an suxiliary contact on
the Cage o wnen the dogr is glosed, tha boblin 1s snergised and tho aarial ls connested to the transmitter.
Dpening the Capge Door int Tz the bobbin elreult supply, The Isolabing Bwitch returns to Its rest positian,
igolating thorcerlal from the transuitter, and conngcting tho aorizl to earth.

The Direst Control rating lamps are controlled by the Key change-over switch fltted on the Direct
W/T Conrrul Beord sltunte 240 0, (See Pege DAZD, DAZ21).
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(g) Filament Supply. (Flg. g).

The Filanont Supply Transforpter (T20) reduces the supply voltage frod 4O@ volts to 230 velus Z-phase.
The Filanefit Contactor (S20) centrols the supply from transfommor (T20) to the ydaplcus tramsiortier prinary wind-
ings, the bobbin circuit of contactor {S20) Is supplied and controlled in parallsl with the H,T. contaetor (S1l).

The supply to the transforner primary windings is divided between the thret phascs in opdor to obrein o
balanced load.

The various transformers are deseribed in conjunction with the elreuits in which they cre usod,

The Filoment Ceontactor (S20) also controls the supply via the modulation contactors (321, 523, s2h) to
the M,C.W. aselllator filament transformer (T4), speech amplifier transformer (T25), specch contrel unli traps-
former (T26) and the Weall up" transformer (T1). The modulation contactor (S22) cdntrols o LOO volt A0, supply
to the suppresscr grid blas H,T, transformer (T15).

The bebbin circults of the modulation contactors are operated by 230 volts A.C, 2hd are norpally con-
trolled by the dialling syster, but they moy be set by hand, ond lueked In the desired positlon by o plug and
socket arrangement.

The Medulaticn Contactors complete the following dutlgs to arrange the different modes of transuission :

(S21) the position of centactor (323) is of
no inpertange.

| TYPE OF i MODULAT ION ! ’
e - e OPERATION.
. TRANSMISSION. CONTACTOR. : e
i i i
! | !
|[ ! ( 521 : Barths suppressor grids of Intormediato
i ! ( f Anplifier=valves (V10, V11).
[ i ( !
j i ( 822 : Disconncets supply to Suppressor grid bics
i : ( i roetifier H.T. transformer (T15).
| i :
< 1
i ‘ { 821 ! Removes carth econrection [Tom suppresscn
! i ( : - grids of valves (VI0, V11). Conplates
E : ( ! 230 volt 4.C, supply to contactor (323).
i i { i
! 3 ( 523 ! Supplics M.C.W. oscillator filament
i i { : transtormor (T4). Connects cubput frod :
i Mg : ( i M.C.W. osetllator to primary of Medulation ;
i i ¢ [ Transformer (T2L).
s ; ( '
i 1 ( sa22 : Completes LOO veolt A.C. supply o suppress-
i " ( i or grid blas rectifior ¥.T. transforuer (T15)
E i ( | thus providing suppressor grid blas of 120
: i ( ! volts negative via Secondary of Moculation -
i : { i Transtorter (T2h) vo valves Vi, V11, :
| j :
i i { 821 } s for M.C.W,
:r é ( 1 |
!1 ! (823 i Supplies Speech amplifier Supply trans- {
i R/T : { i former (T25) and Speech control Unit Supply _
: i ( transformer (T26). Connocts cutput from |
| i ( : Spooeh Anpliffer to primery of Motulation ’
- ‘I ( i Transtcrmer (T2b). |
i ( : I
: i ( S22 : As for M.C.W, :
H 1
I ¢ | |
- ] ' [ ] i
! ' 521 : As £8P C.W. '
i i
i 522 |= hs for B.U.
|
CALL UP. i As 230 volt supply Is broken by contastor :
f i
1
|

e
g

Completes supply to CALL UP transformer (T1). |

824
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(h) Bubsidiary Reectifier Circuits, (Fig, h).

(1) Intormediate ¥.7. Aecetillor.

The supply voltage To the Intermediato reetifier H,T. transformer (T16) is sclected by the power
ecntactors (315, 316) from the autc-trensformer (T19) and may be of 40O, 200, or 100 volts, as for the
Main H.T. transformer (T16), 'The H.1. contactor guntrols the supply te tho trarsformer (T16), the
primery winding being connceted [n delta and the seeondary winding stor with the neutral point
carthcd.  Throe MU13A reetifying velves (V19, 20, V21) cre used, onc sccondary winding being
connegted to the anpde of coch valve.

Tho Intermediate rectificr filament transformer (T11) is supplied with 230 volts which is
controlled by the filament contacter (520). (Sce Flg. g).

The rectifled H.T. ontput ls taken froan the centre tap of the filament sccondary winding teo a
limiting device consisting of two rosistonces (R75, R76) in parallel. The snoocthing cireult ccnsists
of a choke-gapacity fllter (L35, 136, L37, €108, c108, C110) aond 2 leading resistznce (R61, R58).

A tap from the junction of resfstonces (R61, R58) is used to supply the HJT. voltage for the M.C.OL
cseillator valve (V15).

The Interpmediate rectifior supplies both seroen grid and ancde voltage for the Intermediate
Anplitier stope ond clso the sorecen grid voltage for the output stage valves (vig, Vi7).

(11) Mastor Osetllator Unit H.T, Reetifier. (Fig. h).

The Master Oselllater Reetifidr H.T. transformer {(T14) 2n@ tho Master Oscillator Rectifier filarient
transformer (T12) are both supplied and ecntrolled by the Filanent Contaetor (S20). (Sece Flg., ).

The H,T. transformer (T14) Is delta-star conneeted, the sccondary windings being ccrinected fo the
anedes of threec NU3 valves (V22, Va3, V-EI;.). The WUF valve i{s o full wave rectifying valve, but
the twe anodes are strapped together ot the valvo bases

The filement transférmer (T12) has three stcondary windings, only one of which 1s associated wiith
the Master Oscillator H,T, rectificer. The filapents of valves (V22, V23, val), are supplied in
parzllel and the H.T. supply is token from o ceatro top on the fflament winding. The speething circuit
consists of tivo stases of choke-chpacity filter (Lho, €113, L39, G111, 6112), cnd resistance [R78) is
used as = stabllising resistonce and olso disehorges the smosthing condensers when povwer 45
siitehed off.

The originel smocthing elreult conslsted of three stagds of choke-capocity filter (Lhe, ¢113, L39,
e112, 138, ¢111), togother with the limfting resistance (R77) but, as the existing unlt requires nore
current than the originzal Master Oscillator, resistance (R77) cnd chike (L38) are short circuited.

(11f) control Grid Blas Rectifier. (Figi h).

The contrel Grid Blas Rectifier H.T. transformer (T13) is supplied Irom & single phase;, at 230
volts, contrelled by the Filamont Contactor ([S20). (Bee Ple. g).

The filament of the NU3 rectifylng valve (V25) ls heated by the second winding of the Master
Oscillator Roctificr Filament Sransformer (T12), the centre point belnpg parthod.

The noégative potantial 15 taken fron 4 contre tap on the H.T. transformer (T13) and smoothed by 2
reservelr condenser (C116) and two stages of choke-capaeity filter (LL2, €115, L41, ¢114). Veltape
stabilising resistances (R79, R80), are connceted in parallel with the smoothing condensers (€114, C115)
and the blas voltape- 15 taken from the junction of the two resistances (R79, RB0). The blas voltope
15 of the order of 75 volts, but this {s reduced te the required value by pstentlaicters,
assteiated with the stage being supplied.

(1y) Suppréssor ¢rid Blas Restifier, (Fig. h).

Tho filament of vho NUF reedifying valve (V26) ts hected by the third winding of the Master
Oscillator Rectificr Filament transformer (T12), the centre tap 1s ocarthed.

The Suppressor Grid Blas Reetifier H,T, transformer (T15). {s supplicd with 400 volts AiC. by the
Modulation Contastor (422) when in the 2eC-W. pasitien. The negative patentiel 5 taken from a
gentre tap oh the sécendary windlng o trapst ormer (T15) and smoothed by the reservoir
condenser (C118), one stage of choke-capacity filter (Lhk, ©118) and cne stage of cheke-resistanceo-
capacity Tilter (L43, R82, €C117). Stabilising resistonce (RS1) is connceted In parellel with tha
bizs supply; which 15 conrectéd to the suppresser grids of valves (W10, V11) vid the secondary
windling of the Modulotion Transforper (T24).  (Sec Flg. gl

wiiew THE medtearienl (HTAeH (521,522)

The Suppressor orid Blas, ap uxlmatuly 120 velts negative, is thus applied to vilves M)'\
amd ploced In Gho MLO.M. PO m Ve, wu)
ARE RIT

The 230 volt J-phase supply to transformeérs 11, Tik, ™2 and T13

s supplied viz fuSes F3; Fh
ang 75 and the LOo volit supply to transformer (T18) viz fuses F1 #nd F2.

.},
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(£} Keying and Absorbor Civeuit. (Fig. ).

The transmitter is controlled by arid signolling cnd two absorber valves aro used To stabllige the Veltage
supplied by the Maln Reetificr ond the laster Osclllator Unit Reeuifior. (See Admiralty Handbosk of W/T (1958)
vol, M, Seée. iy Pard. 53).

A keying blas of 160 volts negative 15 obtalned friom trenstormer (T5), supplind with 230 welos auC. Yia
the Plioment Conbagtor (820). (Sce Fig. g).. ThHe transformer |T5) has two Secondory windines. Thé output of
the first winding 1z rectified by the hRalf wave hital reetifior (WL) @nd provides tho keying blos.  Condenser
(C88) 1s a resorvolr ecndonsor and resistance (RLBY svabilisos the reetified veltase.

The rectilier is conniccted vie resistance (RL7) to the keying reélay (812) and to the grld of the ibsorber
Driver valve (V12), the srid of velve (V1), the supprossor grid of valve (V2) and the sontrol gridy of valves
(M4, ¥5). 'the resistonce (RA7) provides a lead for the rostifior when the keying relgy is in tho MARK
pesition and prevents 2 direet short cireuft of the bizs supply.

The cutrul; of the sécond winding of transformer (15) Ys reculffed by metal ractiflers (W5, W), sonnceted
bo oporate ds o full wove rn.vt.ll‘a‘.., znd prevides the filemont supply for valves ¥1, V&5 V3, Vi, V5, V8, V7. VG,
V9 mnd Y13, The putput voltage I's smuothoc by the resorvedr sondenser (C88) end o single stopge of chckorcopacity
filpor (132, c8A). THe contre point of the stabilising reslstonces (R53, RSk, B55, RE6) 1s at carth potential.

The arid blas valtage for eperctineg the obsorber valves (VG Vi8),. 1's osttatnoed from the Abscrber Blas
Aoctiflor (V14), The traasformer (T€) L3 sugplied roem the Fllomont Dentogter (S20), and has throe sesondary
windfngs: Two of the windings provide the filament and H.T, voltoge for the NUIZ2 rectifier walve (Vil). The
third winding 4s the filemont supply to vhe MRy velve (Vi2) used te control thoe grid biss for the absorbar
valves (V13, V18), .

The rdetitiod I, T, cutput ts taken from the filament wingding ¢gntre tap o the anode ef thie Abserber
Driver valve {(V12), mnd the centre pelnt of the H.7, winding is connecved to'esrsh wla the blzs resislances
{RlL9, R50). & resorvelr condensar (C87) i3 comnected acrass the reetified supply-

The filamcats sf velves W12, ¥13 and V18 are shown in the sluplified dfagram Fiz. I as being directly
earthed. This' has bedn done in cr iar that the keying operotion moy be fclicwed mepe sesily.  The filaments
aro espthed by the contre tap cn the filamont winding as shown on transformers (76, T9) and the carthed contre
peint of the rilament rectifior, '

Keying Operatics,

Spaeing.

With the kering relay (312) In the tspdoeh pozition, & Keying bias of 160 wolus negative s appllod to
tho grid of the Absorbor Driver velve (V42), the prid of the V.F.0. valve (V1), the suppressor grid of tha
Buifer Stage valve (V2) znd the aontrol grids of the Mixer Stage valves (v, vB).

The negative potontial i3 suffliclont £o close down thb réspoetive stagés.

The grid of the Abserber Driver valwe [Vi2)isbizssed bock boyond cut off. With nol curpent flowing
acrass vilve (Vi2), the potential scross resistances (R R50) will bo zero 2s thesc resistansos are In .:r:ri es
with the valve (¥12)., The zrid and filament of both Mastér gscillaveor gnit Absorbor valve (Vi3) and pat
Abscrber valva (W18) will tims Bo at the some potontial, and eurrent will flow-across the absorber m_'Lve_ ond
titrough thelr gssociated abssrler resistances.

Tho, voltage applled to the sereen grids of walyes (Y10, Vit) Is supplfed via the Master Oseillator Unit
absorber resistances (R51, 352). As the abscrbor vdlve (VI13) possts curront, thebo Wil be a voltame drep
across: the abscrber resistances [R51, R52), and the wolooee appllied oo tho sereen grids of volvea V10, V11 is
rcduced. this reduses the anode eurront pasaing across walves (Vi0, V11) ta a safe value in tho spaning
conditich,

Marking.

The Hoying Folay (512) short elreults the keyifip blas reetificr, throngh. the rostetande (RUF), ahd earthe

The contrel grids of velves Vi, Vi, V5 &ro conficoted by she koylag ralay (512, ond carth, to thelr am
aspeetive filepents, curecni flogs fdersss the velves and the stugen are oxelted. The supprosser arld of walve
V2)

¥3) 15 cennocuad to earth By the somo cporaticn of the keylng relay (512) oilswing curreh® te flow through
il valve (V2) @nd the Duffer Staze to bocome operative.

r*"'"*"i

The ourrent floying 2600ss tHe Abserbor DRive valve (V18) flsc pisses through' the reststances (REG,
R5%). & negative psr."ncizl 15 developed across rosistonee (REO); whieh is joined between grid znd filoment cf

Lhe L0, untt dbsdrber valve (VA3) and ds of sufficiont value o clase thls Valye! dewn.

The miogabive setenticl developed dcrtss the Gie resictanccs (W9, RE0Y 18 applied to the prld of the
Maln abserber wolve (V12) wio reslstance (187), /ené will close the volwve dowm.

the eurrent passins threuzh the sbsorbor resistinces
LJ}'._:! by the tys resfstances will be less opdithe
Supzly: velicaos

_‘.-J‘;‘mn The L0, Unlt absorber yelva L3 elssad
(RHT; _Rﬁr’_';! will booreduced eonsidorabls, The wilk:
sereon grids of velwes (V1d, V11) obualn tholr noms

The resfstamee (RE7) s used td spoly o dogative bias on'the geld of the Main Absorber valva (V1E)
whon Ghe velye g cperative In the "gpacing® sondltion. -



RC24 TYPE 57D/DR

(§) R/IT amplifieor and Speech gontrol Unit.  (Fig. k).

The R{T Anplifier consists of the Input 2nd Intormed{ate applifiors wsed In vhe Type LOS Wa/T Sct.
Peur stoges of cpplificaticn are providod and arrangements dre made for tone correetion and delayed sutomatic
gain eontrel.  The Power Unit, which ls'part of the Intormodiate anplificr, provides H.T. and heater supplics
for the two amplifiecrs.

The three microphone supply cables, Port, Storboard and Leenl, are permanently conpneclod teo tho {input
trensformer (T27) via the protecting resistances (R116, R117, R118, R119, R120, R121). (Sec Pago DA 16,
para. L1, and Page DA 11, Fig. DAL).

d resistance (R115) is conpeeted across the common microphone supply ond reduces the variation in the
impedance, at the ond of the microphcne lines, when two or more microphones -are switehod inte elreuit in
parallel. THe resistance is centro-tapped to) earth, to proserve stabillty and nininlse extrancous nolse

A detalled explanation of the first two stages, Including voice operated.t.f.C. and tcne corrcction
circuits 18 given In the Handbook of W/T (1938) Vol. II, Seetion N, para. Lo, bz, L3 and Lb.

The output of the seceond stage Is.connected te the Local Input Jack (J14) which may be used for
modulating the transmitter, frem a local scurce, in case of a fallure of the Input amplificr.

The manual volume control (R122) provides a means for adjusting the cverall galn of the amplifiers.
The slider of th¢ control can be set by a scrow-driver adjustment, te select the amplitude of tho A/F
voltage applicd to the grid of the valve (V29).

A posttive potential, provided by the H.T. potenticmeter (R26, R27), 1s applled to the cathode of valve
V29 and 15 normally used for muting the amplificrs when not actually in use, When therswlteh (833) 1s
eemploted, the lowor end of the cathode bins resistonce (R125) is connocted to earth, the muting bias is
renoved and valve (V29) becomes operative, with the normal blas doveloped across the cathode reslstance (R125).

_ When used with Transmitter Type 57DR, the muting switeh (533) is kept permanently closed, and the
cperaticn of the amplificrs is controlled by the mcdulation eentactor (S23) which cenpletes tho 230 valt A.C.
supply to the primary winding of the supply transformer (T25).

A5 Indireotly heated velves arc used:in the amplifiers, an interval of approximately thirty seconds
1s roguired aftor the power supplies are cempleted, befere the cathodes haove reached thelr cporating tompera-
ture and tho amplifior can be used.

To prevent unnecessary delay, and to provide an Indi¢ation te the operater requiring to use the R/T
amplificr, an indicator cirecult Is used in conjunction with the Solector Unit., The indicator ecircult is
cporated by lines eallad WPt and "gM and, when these two lines arc completed, a relay in the selestor unit
causes the neen indicater lamp on the W/T unit to flash. 'Te cemplete "EM and "GN lines, tye relays are used,

Relay (830) is operated from the 4,C. supply malns In parallel with the supply transformer (T2%). The

metal rectifier (Wi1) fs uged te rectify the A.C, supply as the bobbin eirecuit is D.C. cperatods  The WpM =
ond "Qh clreuft 1s thus cempleted 2s soon as the supply voltage !s ceompleted to the power transformer (725)

by the R/T medulation contacter (823), and the'ncon lamp will start flashing. The supply is also cumpleted v
to the transformer (T26) which supplies the delay rolay (529) and valve (V34).,  The bobbin eireuit of the

relay (829) is in series with the indirectly hoatod valve (V34). Current cannet pass through te bobbln of

the relay (529) until the eathodd of tho valve has roached (1§ working temperature. When yalve (V3L) passes

eurrent, the dolay relay (529) ls operated and opens the PPV and "t eircult, thus restoring the Indleator

circuit to normal ond stops tho neon lamp flashing., The time taken for the valve (V34) to reach its working

temperature vwill be the samo as that required for the indirectly heated valves ip the gmpliflicr, thus when the

neocn lamp ceases to flagh, it {ndicates the amplifier Is ready for use, (See Page DN 7, para, 3).

The output of the R/T amplifior !s ehoko-capacity coupled to four contacters (525, 926, 827, 528),
the bobbin cireuits of which are operated In eonjunctien with the powdr contoetors (515, 516). By using
two potentiometers (R130, 131, and R132, R133), the cutput of the amplirier cen be varied in comjunction
with the power tapplng belng used for tho transm{tter and thus the depth of madulatien malntained, within
practical limits, {rrespestive of the power output of the caprier frequency.  (Sce Handbook cf WiT (1938).

Yol, 11, Seetion N, para, 14,

L
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KEYINGC AND ABSORBER CIRCUIT
SIMPLIFIED DIACRAM
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() M.C.W, Osclllovor, {Flg. J).

The M, M, oscillatar consists of 2 Bartley eireuit usineg an NP0 direcely nested Sriode vidwe (VIS)e
(e Handbock of W/T (1933), Vol, 1!, Sectice K, parzs 7l

The H,T. supply voltage 1s sbtained from the Intermediate i,7, Reetificr and i5 redoesd to .. sultable
value by the pcientiemeter consisting of rosistances (RS1, R58),

The Inductance of ene winding of transformer (T3) is tuned to appredmitoly 1200 cfs by e twe Fixed
condensers (C80, CB1)e The fremeomcy of modulaiicn may be varfed by altering the alr gap of the tronstemor
(T3) and ®ims varylng the fnductance of the timed ecircuit, Condenser (€52) Is the grid cendmser dnd grid
bias is provided by the grid resistance (&!B).

Transformer (¥4) supplies the rilamont of vadwve (V15) with 4Cep She supply befng edmpluted from i
Mo G, modilation contactor (523).

The output of the oselllstor is taien from the sccondory wlndfne of the tran=fermor [(T3) wiz e
nmodulation caatactor (S23) to the primsey mindng of the medelatlon trapsformer (T24) and theon to ourtd,
the circuit beins completed by the carth concction om ronsfarmer (T3)e

The oscillator Is not koyed, and zhen syltched dny, will maintiin o contimmops dwmdle fyrouucnsy nece
that can be heard at the transmitter, The froquency of tho note varies Slizsitly s the tronsmittor Iz kopody
die to the Inductance of wensformer (T3) =ltoring s the lead o the tronsformer (I5) wrles curihs keylog,
but thls variation of note frequency is mot porgeptisle In tie medulated emiput frogueney of the tronspdtiors
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R/T AMPLIFIER AND SPEECH CONTROL UNIT
SIMPLIFIED DIAGRAM
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