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TYPE 57 DMR RC 29

ls CENERAL.

Type 57DMR 1s an H/F transmitter designed as the main W/T and R/T transmitter fe- eapital ships
and eruisers fitted with C.W.5.

Date of design 1839
Modified 1943
Frequency range - 3, 800/21, 000 Ke/se

Oharacter of transmissim OW = MOW = R/Ts

Power supply Loo volts 50 eyeles 3 phase A.Ce
Power to Final Stage 7 = 10 kWe

Power In Aerial 2~ L KM,

" Type of Aerlal Unipole.

_ The eircuit consists of a Partizl Crystal Contrel Master oscillator Unit, Intermedlate Amplifier and
Output Stage, A tuned unipcle aeriel 1s Inductively coupled te the Output Shagoe

No previsioen fs made for self=exsitation,

The transmitter is capable of hand or automstic slgnalling, the latter up to speeds of 150 WeDelle A
Monltor Uit is provided to cperate a Check Undulator in chips which are fitted for Klgh speed working,

Arrangements are not provided for "listening = through" on the transmitter aerial, )

The control of power and charaster of trangmlgsion, 1s eéffécteod by ndahs of contdctars, operated
by the CeWeSe dlalling systems

Za CONSTRUCTION.

The various ecmpenents are bullt Inte elght panels, the fronte of which ferm the frent of the
transipltter, (Sze Plg, d)e

Aceess B0 the rear of the panels, end to the transmittlng valvesy {s by means of a gave fitted with
safety oontacts,

The space cecupied by the transmitter panels ewd cnelesure fs approximately nine by £ive foet,

The bottom loft hand pamel farms a suppert far the Maln Reetifying Panel and aesomnodat 05 the maln
HeTe transformers A Stowage Rack for spare valves may also be mounted In this stands

The upper panel centains the three maln rectlfying valves, filament transformer, smoothing clreult,
smocthing condensor, discharge switeh end a small transfermer to enable bhe reetifier valves filamont
Voltage tc be measurcd by a comon f1lammnt voltmeter,

The next lower panel contains the Intermedlate Stage, the modulation contaetors and six ramovable
units comprising := \

(1) Mester (seiliater Untt, which ochtalns the Crystal Qseilldtor, Varlable Frequency 0scillator, the
Mixer and Trebler Stages,

(11) ‘Master Oseillator Filament and grid Blas Supply Unite
(111) Haster Oscslllat.m: HeTa Bupply and dbsorber Unit,
(iv) Keying and 4,C.We Modulator Unit,
(v) Intermediate Stege Sereen and guppressor, and Output Stege Grid Blas supply inite
(v1) Mdin Absorber ¢rid Bias Unit.
The upper panel contains the output Stago transmitting valves, thelr asscelated efrcuit and filament

transformer aerfal tuning cirveult and the maln sbiorber valve, together with its fllament transformer,
It alse eontalns the Tuning Indleator Unlt, and where reauired, the High Speod Monltor Unite
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The next upper 3anel, from the left, contalns the Trunk Seallnsz Switch, Aerial Earthing Switch,
three Indieator lamps «ud a filament voltmeter with selecter switch, The R/T amplifier s alsc accommodated
in this panel.

In the lower panel are the three Intermed{ate H,Te rectifior valves, filament transformer, Intcrmeds=
fate H,T. transformer and smeothing circudt,

The controlling panel 1s the noxt and centalns the Selecter Unit, Power Centactors and throo ammetors,
one connected In each supply phases A voltmeter is also fitted which Indieates the supply Voltage sclocted by
the power contactors, The pre=set fllament reslstances are mounted at the rear of the panol tegother with the
C.W.Ss = DIreot Control change=over switch, The Waveeshange opder indfeator is also looatod in thls pancl,

The supply pancl forms the lower part and contalns the Maln A,Ce Supply Switch, the Ceéntrol Clrouit
Supply Transformer and the Main Autc=transformers

A base platform I{s sceuréd to the deck and the panels are "floated! botween the platform and the
deck abeve by resilient mountings, By this means tho valves and components in The pancls oro protcetoed
Irem severe vibration and concussions (Not shovm in Flge 8)e

3s  CONIROLS,

VeFe0e FREQUENCY CONTROL (D1)e Varios the capaclty of the V,F.0e. tuning c¢cndensor (C12)s 'The dicl ls
ealibrated in divisions against froguency cevercd by Variable Froguenoy
pseillater, Used in cenjunetlon with the V,F.0. Rango Switch (81) to
aot the eallbrated frequeoncys

VeFsOe RANGE SWITCH (S1)s A tweepositicn switch marked, 1+0 = 1e5 and 1e5 = 260 {ndicating the
froquency band, In Mefs, covercd by the VeF.Oe In ccch of vhe Twe sub=
ranges.

MIDER TUNING CONTROL (D2)s Varios the capacity of o tweegang condenser (C26, CLi3)s Uscd te tune the

Mixer and Trobler stages to tho frogueney flxed by tho sottling of the
VeFeCos 2and M,0s Range Switch (S52)e

1,0, RANGE SWITCH (S52)s Thig ocontrol has five positions, and scloots Choorystal, the erystal
oselllator tuned circult and tho apprepriate coll in the Mixor and Trebler
Stages, Usod ©6 soloet the frequency band, to ihich the Mixer and Trebler
Stogos will be tunod in econfnction with the Mixer Tuning control (D2).

TREBLER SWITCH (353)s A twoe=position switch marked BLUE /ND REZDs In the ELUE positicn, the Mixer
Stage provides frequencies betwecn 2 = 7 Me/s and the cutput is cennceted
direct to the Intermediate Amplifier Stage, In the RED positien, the IF
output of the MIxer Stage ls passed throush the Trebler Stege and thon te

the Intormediate Amplificr, providing frequoncins botwodn 7 = 21 Mo/se

1ASTER OESCILLATOR ANODE AMMETER (83)e Measures the anode and gercen surront Teken by the Crystal Oselllator Velvcs
(Vh)e Prorides a check on the eperation of the Crystal Oscillator Stagoe

{ASTER ABSORBER INDICATOR (76)e Indicatos tho total ecurrent takon by the MASTER OSCILLATOR UNIT and Lta
abgorbor oircuit when the kaying relay Is in the Umarkv and ngpacev pesitleng,
Used when adjusting the Master Oscillatsr Absorbor potonticmeter (367) so
that the current. romains constant whon koyings

1ASTER OSCILLATOR ABSORBER POTENTIOMETER (367)e Varios tho grid bias of the pllot valve which, In turn, varios
tho current teken by the Master Absorber valve, Used to malntain 2
ccnstant load en tho Master Oseillator H,T, reetiffor circult whon kuylng.

1AIN ABSOREER ADJUSTING RHEOSTAT (361)e Vartes the grid bias applied to the grid of the Mzain Abscrber Unit
pllot valve (19) which, in turn, controls the grid blas applied to the Main
Abgorber Velve (17). Used to malntaln = eonstant lead an the Maln
Rectirier system,

W8 = DIRECT CHANCE-OVER SWITCH (302). Provides a means ef changing over thec keying bias frem the koying relay
to the direct control Koy,

INTERMEDIATE ‘STACE RANGE SWITCH (205)¢ 4 six position switeh which varics the amount ¢f Inductance used in
the intermediate stage, Used In conjunoction with ccndenser (206) teo tune
theo stage to the required frequoncye

INTER, STAGE FINE TUNING (D3)a Varics the capasity of tho intormediate stago tuning condenser (206). Used
in cenjunction with tho range switeh (205).

INTERMEDIATE ANODE AMVETER (70)s Moasures tho anodo eurront taken by tho intormediate amplifier velves (15,
13)e Usod to tunc :=
(1) Mixer Stagos
(1) Mixor and Trebler StagosSe
(111) Intormodialtic BStagls



OUITITSTACE RANCE SWITCH (212).

DUTPUT STAUE FINE TIING (L)

AERTAL OOUPLING CONTROL (D5)s

ABRTAL COARSE TUNTHG (2170

ABRYZL FINE TUMING CONTROL (DB)a

SERILS = PARALLEL SWITCH (212).

OUTPUTD STAGE AODE AMETIER (59).

MATH ABSORSER INDICATOR (58) .

THING TNBICHAOR (320),

TYPE 57 DMR RC3I

A slx posltion switeh whlch varies whe Indueotaficn of the Guiput Stage cclis
Used 16 econjunction with the Dubpit Stage Timinz Cendenssy (213 bl te
tune the stage Lo resonance,

Varies the capselty of tho OULpUL: Stage Tuning Cohdomaor (213)e

Jluers the plans of the Coupling Cell with rospect: te the output Stage
tundng inductance thus controlling the Sransfer of power froi the Cutpub
v+ tl'.{:' Aerial Circulte

I 8lx position range swliteh for varying the amount cf inductance In the
acrial sircult,

Varies the capeelty of the Werlal Tuning Condenser (218)s Usod In
eonjunetlon with the Aerlal Coarss Tuning Swltel to tine tho sorial
elroult to the ragllirad rrequancys

Usad to crntioct the Aerlel Tunhing Ceondenser (216) in sosdos or parallel
with the Acrial Tuning Inductanse (218) and Coupling Coil (215).

Indicatecs the anode eurrent taikon by Ghe Output Stage valvos, WUscd ©a
tung 1=
(1) Intormodiatc Btage,
{11) oOutput Btagz,.
(111) dorial Circult,

Indicates tho tetal current supplied by the Main Reetifler systom to the
Outmul Stizgo and Abscorbor valve, vhon vhe koying rolsy §5 1n the fmack
pesltlon, &nd te the Absorbor Valve whon ths Keying relay 15 teo tapaset,
Used whon setting the Maln Absorbor Unit adjusting rhcosztat (361) In
order te malntain a censtant load on tho Maln Reetiffer systom under
kaylng eandliong,.

4 mierowamuetop which Indicutos the amplitude of the power In tho zerial
olrcuit, Used te tung the sorlal Clreult GO I'2SONENCT

TINING THDICATOR SENSITIVITY SWITCH (511}« 4 four posivlon switeh to alter ths load rpsistanco of thoe

TRUME SEALING SWITCH (401)«

WRITE IHDICIDIMG LICHT (405).

FILAMGNT VOLIMETER (398)«

SELECTOR NITs
HaTy SUPPLY VOLTMETER (Ll ,

Tuning Indicator Restifior valve (30). This incroascs or docreases the
ratio of the current shown by the tuntng indlcaten {320},

Barths the lepfidl and cemplotos the sergoning of the zerdal frunks Ihis
allows vhe varfeus stagos of the transmittor, cxeest the acrial elreuly,
tn he tumod or tested, without outslde radlation, Luxiliary ecntacts on

the gwiteh conlirgl i=

(1) 4 Red end Greed lamp Indleztor elrcult wiileh sHowsthe
posftion of the switechs #A0d indicatinz Yiorlal ocarthed,
Thunit sealed! and groen Wierial cehndetod, Drunk openfl,

(11]' Tune = Toav Switch (LOS) keying civouits

(111} in Ipdiodtor elteult which caudes = neen ldmp to glve leohg
fla_ahes &t tho W/T Centrol Unit or Units connocted to the
transmltter when the trunk i3 sodlods (So0C pogo DAIS
para, 34},

(1v}). The operatfon of the Aorizl Isoloting Switeh [Lo2), phe

horial Clreuin !s complotely brdkeh wikon ths trurk is scoled

by thHls awltch,
(v) The "safe to Transpiet placs olss f6ris port of the Trunk
Sealing Swlteh ond whin ranoved provonts the syiteh belng
plaged to the Greon pesiticn, :
Tg wsod whon the Transmitier Ls bolhg epbrited by "Dircet (entrolh,
(8ee page DA1Q paras 46 and Fiz. DA6).

4 comnon voltmeter, uged In eonjunction with o throt positlion seloetor
switeh (400) to read the filamont woltoge of tho main rectifier valvos,
malr shsorbar valve of cutpub stzzc valvos.

(5o pags mild.

Feasures the /.. veoltage applicd to the primory of the Maln Hy7. transforsor,

HoT, SUPPLT ATETRS (41, U2, L3). Indlcate whe surtont teleon by the Maln HOT. transtorder from coch phoce

WIVE CHANGE ORDER INDICATOR .

TUE TEST BUTTCE (406, LO7) .

MATN fis 0 BUPPLY SWITEH (3L).

(Bec pago IN5) .

& Twe pele three pesition switell and jock providing a oozl means ef
stelteling on the trensmittor, av hormel power, for tuning and Testinoe
[Bae poge 1LY .

Complenes the LoD vell 3 phosc .G supply te the tronstittor, A quick
roloase {n the form of o ved push, ls provided on tho awlitehs
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Ly OPERATION,
(1) Hermal Operation.

ALL power for vthe transmlitter ls teken from the 3-phase, LO0O volt, 50 cyole supply which is fed
into. the Main SBupply Gwitch (34), On making this switch, suppllies are completed to the Selector Unit,
Trunk Seallng Switch indlcating lamps and to the heater circult of the valves in the Masteéer oscillater
Unite A steady necii Light shetld show on the W/T Comtigl Unlt sonnected to the transmitters This
Llght will flash intermittently if the cage door ls cpm or the Trunlk Sealing Switeh Is In tho "Scalodh
position.

An interval of at least 50 secends should be allowed for the valye heaters to reach werking
tonparature,

Assuming that the transmitter s correctly tuned and Adjusted, the Control Switch on the W/T Contrel

Unit can now be made, The "Creen' lamp, on the W/T unit will 1ight and the H.Te and fllament contactors
{36, 393) willl operabe. The type of transmisslion should then be diallod, C.Wey MeCuWe otce The
required power is nopy dialled, the neon lamp goos out, dAnd Lhe trensmittor 15 ready for UsSce

(11) Emergency Cperation,

The "§ormal = Emergency™ switeh 1s sivuated abeve the relays In the Beloctor Unite When pleced
to "Emergency", the dialling sireuit is dissonnceted and the transmittor is switched on with the power
Tixed at "Normall, The Control Switch, on the W/T Control Unit, must be made. te complete: the keying
cireuit and the transmitter is then ready o 1Se,

POWer cannot bo altered and the transmittor ean only be switshed off by the "Normal = Emcrgonecy
suiteh, being placed in the ormelt pesttien, If 1t 1s required to alter the type of transmisslen, thils
mist be done by altering the position of the Modulation Lontactors (394, 395) by hand,

(111) pirect control,

The CaWeBe = Direct Control Switeh Is situated at the rear of the Controlling Pencl and ‘onables
the transmitter to be controlled from the Direet Centrol Position without using thoe Scleetor Unit; the
CulWe = MyCoWe Modulation Contactors belng operated by hand as for "Emergency" operaticha

When the switch iIs placcd in the Direct Control positidn, 1ts handle can be withdraim and
provides the koy to operate tho Dircet Control C,0.8, for transmittors, Thisswitch 1s set to the Type
57 position as Indlcated by the number 57 eppearing in the eircular window mear the switch licye The
high speed relay (303) ls then dlscomnected and the Direct Centhol morse key substituted by changing
over the C¢WeSe = Direct C.0.8s (302) situated In the rlght hond pocket of tho Mostor Oselllator ond
Intermediate Stage pancl,

The two switehes, in the Dircet Control Board, and the tywo adjacont keys, control one transmittor
in pach transmituing room, (Jco page DAY and fige DAE).

The Modulation Caitactors may be locked in any roguired position, whon hand aperated, by meens of
o sorowed plug fivting, HRomoving the plug from its normal, or "A" position, breake the bobbin ecircult of
the coentactor and roplacing the plug In the "BM or "O" socket, mechanically Iecks the contactor in the
selocted position,

No ‘provislon has been made fer dsing R/T whon the transmitter 18 polng operdated by Dircet Control,

(1v) Tuning,

4 colibration Book is provided with the Mester Oseillator Unit in whieh Is given the calibration
charts for the V,F.0. dizl settings, tho Mixer Range Switeh settings, and the Mixer Tuning Control adjust-
ments for the freguencics covered by the transmittors

By memns of o nomegrom, dlsd supplicd In the calibracion Bock, the adjustments of the Inter—
mediate ‘Stage and Output Amplificr can boe approximatod,

T0 gnsure the back-—lash on the ViF.0e slow metion dial Is always taken up In the same dirgetioni=
(ay Read off the calibrated dial setting for the desirod fregiloncys
(b) Engage the vernler di=l at least two mein seale divistons wolow the eclibrotion figurcs
{e) Retate the vernidr control olockwisc until tHe sxoot didl soiting is obtilneds
{v) Setting & frequency below 7 Me/sS.

The fellowing procedure {3 to be carrled cut when setting a reduired frequency for the first time,

(8) Trebler switeh to BLUL,

{b) Read off the ViF.0e range and dicd setbing from the Vei.0e callbratien charts. (Page 3 - 18 ef
the Calibraticn Book).

(e} Read »ff the M,0, range, Mixer Tuning Centrol setting, Intermediate and Qutput Staje ranges frem
the nomogram, (Page 19 = 20 of tho Callbraticn Book)s

(d) Set the respective centrols to uhe readings obtained, cbserving vhe method of taking up backlash
when setting the V.FP,0. dlals

or
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{e) Close the cage deor (35) and open the Trunk eallng Switeh (Lo1).

(f) nace the Main AC. Supply Switeh (54), and walt for at least 50 seconds Go allow M0 Unit valve
heaters to reach worklng temperature,

(=) Make the Centrol Switan an the W/T Centrol Unit, This cperation ocmpletes the oircult for all
transmivter valve filaments, grid biag and keying voltages and H,T. Supply at "Normall powers

() Dpial medulatlon, For tuning, C.W. sheuld be used,
(1) Dial "Normal" power,

(J) Depress key and tune the Intermediate Stage by the Inter=Stage fine tuning comtrol (D3) for a
mayimu reading en the Dutput Stage Anode amueter (59)

(k) with tHe Aertal Coupling Control (D5) set to minimum coupllng, tune the output Stage with the
output Stage fine tuning central (Dh) for minimum reading in the Output Stage Ancde Ammcter (53).

(1) Vary the derlal Fine tuning centrol (D6) in cenjunction with the Aerfal Cearse Tuning (217) until an
Inerease of current 18 Indicated on the anode ammeter (59) or a reading !s obscrved on the Tuning
Indicator (320), The most scnsltive indieatlion {s obtalned when thie Tuning Indleator Sensitivity
switeh {411) is seb te give epproximately half scale defloctions

(m) Inercase coupling slightly and retins Output Stage for minlmum current In anode ammotar (59)e

(n) Check the adjustment of the Aerial Fine Tuning control (D6) te cbtain maximuw resding on tho Tuning
Indloaticr (320),

{e) Increase coupling as requisite, to obtaln the ncoessary power output and re=check the tuning of the
output Stage for minimum roading in the Ancde Ammeter (59) s

The trapsmitter s new ready for uses

{(vi) getting a frequency above 7 Mo/ss

{a) Trebler Bwiteh to REDe

(b) Divide the reguired Output Frequency by threc to cbtaln the freguaney of the MIxcr 5tagos
Road off the V,Fu0. rangze and dlal sotting for this froquency from the callbration curve,

(e¢) Read off tha M.0e Tange, Mixer Tuning Control setting mnd Intermediate and Output stage ranges
Irom the ndmograms Continue from (V) (d) abéve, the Instructions given for sotting froquency below
7 Me/ss

The adjustments cbtalned for any frequency should be entered in the space provided on pages 1 = 8
of the Callbration Books The adjustments will then be avallable for resetting the transmitter
Lo this frequency in future,

(11) b5ee Pagze REZ for Instructions for tuning the aorial elrcult of H/F transmitters.

(111} Under no ofrcumstances should either the Aerial Coarse Tuning Control (217) or the Scrics =
Parallel Swlteh (219) be meved while the transmitter 1s osclliating,

(Iv) The V,F.0. range switch (51) may be moved when power 1s MoNN providing the key 1s not dopressed,
The Trebler Switeh (83) and M.0. Range Switeh (52) must not be meved with power "ONU,

HETE =

HOTE (1)

(v) ©mall.alterations in frequency up to +10 Ko/s, msy be made on the V,F.0. without retuning the
later stagese

5s  TECHNICAL DESCRIPTION,

(a) Master Dselllasor Units (Fige b)e
The unit contalns four stages :=
(1) wverlable Freguency cselllater,
{1I) Crystal Oseillzator,

(111) Mixer Stage,
(Iv) Trebler Stage,

(1) ¥ariable Freguoncy oscillatar,

A Colpltts elpcuit, using an indirectly heated beam totroda valve, ATS254, {V1), 1s usod as tho V.F.0s
The frequency range of the oselllater, 1 = 2 Mefs, Is covercd (n two sub~ranges, 1¢0 = 1e5 Me/s dnd 15 = 240
Me/se

The sub-~range in use ls sclected by the V.F.0. range switch (S81) which short eircuits a pertion of the
tuning inductance (L1) on the higher frequency band and Intreduces @ small padding condensor (C7)e /

By an arrangement of series and parallel condensers (€9, €10), thoe main tundng cendensor (C12) provides
& practleally lincar variatlen of froquency with angle of dial rotations The froguency coveorage of sub=rango
15 thus cqually spacod over the V,F.0e Frequency Control Dial (D1)e The valuc of the ecramiec fixed condenscrs
(C9, C10) have boen chosen to reduce to'a minlmm the variation of frequency due Lo bemporaturce chongese
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A trimmer cendenser (C13), accessible from the frent of the unit by removing a small plate, 1s used
at the inftial callbration to adjust the end polnts of each sub=range to approximately 10 and 90 divislien of
the V.F.0e fredquency control (D1),

The condensers (C11, €1k, €16, €17) form the capaclty network, the centre point of whieh 1s earthed
to make the cathode conncetian to valve Vi

The valve (V1) is blassed by the cathode resistance (R3) which !s decoupled by the by=pass condenser
(ch)e The grid 1s coupled tc the tined eircult by the coupling condenser {c8) and the grid stopper resistznce

(Rb)o

Keying 1s effeoted by applying & negative potential to the grid of the V.F.0s valve (v1)e The keying
bias 18 of such a value that the valve (V1) Is closed dovn in the fispace! position of the keylng relay, In the
"Mark" position, the keylng blas 1s suppressed and the grid of the valve eonnected to cathods via the grid
reslstance (R5) and sarth,

The R/F chake (Chl) prevents leakage of R/F energy to earth, via the keying blas supply lead, when
the keying relay is in the "Mmark" position,

The HsTs vOltage from the M.O. H.T. and Absorber Unit (Fig, ) 1s 4pplied viz a dropplng resistance
(R6) and R/F choke (Ch2) to a gentre tap on the tuning inductance (L1). 4 Jack (J1) allows the current
taken by the valve (V1) to be checked with an oxternal meters The scroon grid potential Is provided via a
potentlometer (R1, R2), the sereen boing msintalned at earth poteatial, with respect to R/F, by tho
condenger (C1),

The R/F output of the V.F.UOs 15 capacity coupled to the sereen grids, connoeted In pu.sb'. pill, by the
ecoupling condensers (C15, 018).

(11) Orystal Oscillator.
An indireetly heatod VI52 pentode valve (VL) Is used In the Crystal Oseillator Stagcs

One of throe erystals, together with the appropriate Iron dust corc ecefl (12), is seleceted by the
Me0, Range Switeh (S2)es Tho coil (L2) is tuned to the erystal frequency by the inter=cloctrode sapacity
of the valve (V)

The H,T. and sereen grid voltage 15 provided from a tap on the H.T. potentiometer (177, 178)
supplied by the Ms0s unit H,Te and Absorber Circuit (Fizs f)e The anode voltage is roduced to a sultablo
value by the resistance (R14), and the sereen voltage by resistance (R13Ye The supply lead is decoupled
by the R/F ohokke (Ch5) and by-pass condensor (C25)

The erystal cireult will ocsefllate contimiously providing power fs WON® and the filament contactor
(393) 1s mades A cheok on the performance of the orystal escillator is provided by the mililammoter (83) In
the H,T. supply lead,

A delay relay ls fitted in the H.T. supply to the erystal oscillators The rolay provides approximn.
ately two second delay after the filament contactor (393) has operated before completing the H,T. supply to
valve (V4). The interval is sufficiont te allow the koying bias to bocome operative and provent spuricus
slgnals belng radiated durlng the Initlal switehing of the transmitteor,

The sutput of the arystal osglllator 1s capacity couplad to the control grids, cennected in parallel,
of valves V2, V3, by eondenser (C22)a

(111) Mlxer Svags.
The mixer Stage uses two Indireetly heated VT52 pentode valves (V2, V3) conneoted in push pull,

The frequency of the V,F.0. and that of the erystal osclllator is electronically mixed by valves (V2,
V3) and the resultant frequency selected by the tuned clreult consisting of the coil (L5) tuned by ccndenser
(C26)s The coll (L5) is of the iron dust core type, and 18 one of Ilve, sclected by the M.0. rango syiveh
(82) to allow the Mixer Stage to cover a freguency range of 2 = 7 Me/s,

The M.0, range swlteh (82) also selects the appropriate coil in the Trebler Stage,

The Mixer Tuning Control (D2) varles the capacity of the tuning ¢cndenser (C26) and the condenser
(c43) which tunes the Trebler Stage, The two stages are thus simultaneously tuned by the two centrols of
the Mixer Tuning (52, D2).

‘Twe Jaoks are provided in the Mixer Stage. Jack (J3) to read the anods current ef valves (V2, V3) and
Jack (J2) the grid current, The latter {3 also used to choek the performance of the orystal osclllator,

The sercen grid voltage 1s provided Irem a tap on the H.T. potentiometer (177, 178) supplied by the
MOy it H.Ty and absorber eircuit (Fig, f).

The R/F output of the Mixer Stage 18 capaelty coupled by sondénsers (€30, €31) to cithor the cantiol
grlds of the Trebler Stage or, the control grids of the Intermediato Stage valvos, dopending upon the
position of the Trobler Swlteh (S3)s For fromencics below 7 Me/s, the switeh (53) is plascd to BLUE and
for the higher frequeneies, the switeh (83) is used in the RED positicn, thus introducing the Trobler Stages
The Mixzer output [s then trobled before belng passcd on to the Intermediate Stages

(1v) Irebler Stage

The Trebler Stage uses tho indircetly heateod beam tetrode ATS25A4 valves (V5, V6) ocnnceted In push=
pull, The powor supplies aré comploted to the valyes whebher the Treblor Stage is In usc or not, By this
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arrangerent, the susply voltazes ©0 tie otaer stoced In oihe unlt are nafntsinod o = CONGTNIN Falue, Theh
the Trobler Stage [s net in use, the valvos (¥5, V6) arc zdif=abscrbing.
N e anpde Induetance coil (L10) s sclectid by the M0 Pinge sHItoR (52) aid taned By cha debdinser
(eh3) waleh I's ganged t6 tae Mixer Stage tuning schdenser (026).
Juoks (Jby J5) are grevided Ter reading the gidd and dneds curront ragpedtivialy of the valves VS, VG
he teitier condenger (chi2), ascessible from the rear of the unit is used ol the Inicial ealivestion
for capaeity gangin: the Troblor 3tage to thc Mixer Stage £ns 15 then leciicds

'I‘_m anode end seroent grid voltage s supplicd by the 14,0. unit H,T. ond absorber cirenit (Flze e
The sercen geld voltogo Is reduced to a sultable vaiie by the potontlerohors {32k, 525) end (R25, AZ7)e

B The heater cipoult of all valves in the Mastor osclllator Unit are suprlied frem = hoator trensfermop
(412)s 'Tho supsly to This tronsformor Us/comristed by the Malh Supply Sviteh (3) (Fige ¢)e e hoator
slreult 1s this completed with the.supply to the Solcetor Unit,

(b) JIntermedidic ond putput Btagos. (Flgs o)

(1Y Intermediszto Stacos

o NT38 rentode valves (12, 13) cennected in push-pull are used In the Intermedlote Staga,

The R/F eutiut ol the Master Oscillator Unit is cennected So thie centool grics of valves (10, 15). &
Iixed control srid btas Is provided by She M.0. Filament and Grid Bias Slpply wilt (igs -h)e 1f adultinon to

the fixod grid blas, autemsple srid blas 1s provided by the resfstance (118} I the Hes tive .5, oboa
leal o thie centre tap of the f{lamont transformer (157

suipressor grid modulation Is used and 1s appllicd to th ¢ supprasser prlide eof fhe valves (15, 13le 4
hegative blas fa obtaingd from the Intermedlate Stage’ sorechn ahd Suppresser grids, ond iugmh “tes oaid
blas unit (Flgs §) and ecnnested to the suppressor gihlds by thio medulatden centostior (300) whin L0 ohe 30
M3 pesisions The tyoe of modulsticon ts solcetod by the modul=tlen centacter (303) whlbel senncets Gilg outy it
af the R/ aoplifier (Plge 1) or'M.C.We DSelllator (Flge W) ©o vary Uhe sbunding sionroscer grid Bled on asddsa
Irequencys (Bee Flg, k),

20 the Bule positich of btac modulaticn contactor (3'11,}, Sh supprosueh gidas of Falves (15 15) ave
disecneotod from tho blad) supely and carthod,

The wmed siroult canslsts of the alr ores eodl (263, 20L) shick

(=35}

Tho amount of Industonee uged In the intestediate eirsuit Is centinl he
siifeh melects an euyusl améunt of Induetanas olther side the qunoee ElEs
clrouited by the sction of the siltci. etirioal clrodn 1
frequency bolno tgods

Tho H, T'e supply Is obfalped from the Interswdiate H,7, roeblfizs A sl od wde Ly
drouplug rosfstance (69) and anode amiaber (70) B0 the cmbie tun nf th iy =Ci]e

The scroo grids of valves (12, 13) are supplivd frenithe Intsrmociebs sto itk SIS0
grids, and outy 1t Stoge: Seidiblan el ((PE §) WHe Thie Felfege eranping reslstne resnonuivalye
Dy=pass eonditisers (96, 97) malntain the £ ot cartn potaivial MIgH rasatel e T,

%3 the Intemicdlate #T, rectitier (Flse 1) and Seresn grid H.7. wpectities (Pl ) szo bovh mipplicd
freom the pover eontacbors (30, 29, Flg. d)) the ratio of screan valtage 6 ancte Woltans (311 pinedi The Sus)

irrespective of Lho power sclocted by thecontactors: (30, 39),

THe valye filawents are supplled by the transfarmor (Wi7), this belns centmollsd by Gho FAlnumt
ccntactor (793)a
fhig A/ oubmit Tiron bhe Intormodiste Stage s c;_m.z'iw ecupled by comdensert (A0f, 268) B0 Ths omipEt

ShiECe

(11) OULDIS Ethpne.
Tiro NTEY pontiode valves (14, 15) counes od I pushenfil ‘are nsod Inohe DUBhuG 5ol 0. Elic
the elroilt 16 jientiesl with that of the Infermodiate Stoge, The tuning induetonea (210, £11), ccntrelled
by = six peaitien minse switoh (212) s tined by the Output Stege Fine tining eondonsor (212, L)

i

feally,

Tz HeTe supply foon. the Mainw 0.7, Rectificl (Flg, o) fa/fod ¥is Chi ahscde areots =) ol
roslstance (61) Lo The contre tep of the output ceil (218, 211)a The screen grid i, Te v.olt‘ _: IW toteinad
ITrom tho Int“"‘cdl it 0, moctitier and 45 supplicd viz Tho dropping resistince (72)e The =eroons zra
bypasged ©o corth by the copdinser {B5)a

T ewvatrel grids ore supplicd gitk geid Uisg Crem tie Intoragdiacs stego Sopbon and SUHIPISHET,
and. euvzut stage grid tlasunit (Fig, j), wia the grld rosistonecs (100, 10D)e

The supsressor grids areiconnected direetly Uo Barthe

Tho sontrol grid Dias; seroon grid voltage md ualn [T supply-veltoge are desondent upon tie
power stleetod by tht pewst contsctors (38, 39) and will bear o censtant ratle, one to tho other, irrespoetive
of the power balhe usod.

The rilaments of the output valves (1, 15) aro supplted by the filmecnt tranaformer (142) whish
obtolns 1ts supply vie tie £{lameht ondassor (593).
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TYPE 57 DMR RC39

(c) derial clrcults (Flge cle

_ A tuned unlpole aerdal is used, mutually c&.tplecl to the cutput coll (210, 211) by the soupling coil
(215)s Tne number of turns used in the coupling coil (215) is fixod, but the planc of the ‘eoll may be
varied, with relation to the ouvput cofl (210, 211) by the coupling control (D5)e

Rough tuning of the aerial circult & by means of 2 six positicn switch (217} the turns of tho
aerfzl coll (216) not required being short circuited by the action of the switch (217)s cCondenser (218)
provides fine tuning of the aerial oiroult. By means of switeh (219) the condenser (218) may be placed in
serles or parallel with the aerisl and eaupling colls (216, 215) snzbling the aorial system to be curront
or voltage fods

The H/S Moniter, (Flgep ), If fitted, and the Tuning Indicater (Flg. q) are capeelty coupled to
the'aerial eircuft by oondensors (325, 312) rospectively.

The Aerlsl Isolabing switch (L0Z) provides a means of isolating the aerial system from the
transmitter, The bebbin eirveuit of the-switch is Interrupted by auxillary contécts on thé cage door (35)
and trunk sealing switch (401), With the ta#unk sealed, the aerial is disccmmeeted from the transmitter
and esrthed, allowing tuning or testing to be carried cut, without outside radiation,

(&) Eower S 83e

deneral,

ALl power supplies are obtained frem the Central W/T Power Supply Systemy which conslsts of a 3=phaso,
Loo velt, 50 eyole Supplys The supply 1s selected from any one of three 60 kVA motor allernators, by a
selector Switeh on the Power Supply Bosrd, fitted In the Trangmitter Room, and is ecnnoeted to the transmitter
by a fuse switeh fltted in the distribution bosrd,

(1) Main H.T, Supplys (Fige d)e

The power supply is completed to the transmitter by making the Mein Supply Switeh (34) and closing
the ecage door, thus ecompleting the gate switeh (35)s Power 15 then supplied to the auto~transformer (37)s
the filament supply transformer (392) .and the C.W.3. transformer (384). (Soc Flga B)e

The auto=transformer (37) has twe tappings on.each of the windinas, and, by means of Power Contactors
(38, 29), three voltases can be seleeted frem the supply to feed the maln and Intermodiate H.T. transformers
(Lo, 63_). The Mein Absorber Unit (Flg. g) and Interesereon and suppressor, and Output erld blas supply
unit (Flge J) are alsc supplicd from the Power Contactors (38, 39)s The voltages scloeted are 400, 200 and
100 veolts, cerresponding to Full Power, Nermal Power and Low Fower,

The 230 volts 4.Ca supply to the bebbln circult of the Pewer Centactors (38, 29) Is previded by the
CoWeBs transformer (384) and s controlled by the Power Relays In the Selector Unit operated by the dislling
System, (See page DN2).

The H.T, Supply Contactor (36) completes the selected supply voltaze to The Maln and Intermedizte
H.T, transformers (4O, 63), the Main Absorber unit and the Interscreen and suppressory end Qutput zrid bles
supply wnit, The 230 volt A,Ce supply to tHe bobbin circuit is normally cempleted by the "SET ONU Power
Relay, wilch s eperated by placing the Control Switeh, in 2 W/T unit, to the MONM position. The supply
may alse be completed by the Emergency-Hend Switch, Tune=Test Switch whon the trunic is sealed, or vwhen
the transmitter 1s belng opgerated in Direct Control by the Power fentrol Switche (Sec pages DNS and DAZ0),

The voltmeter (LlL) indleates the voltage, scleeted by the Power Contactors (36, 39)e

The primary winding of the mialn H.T. transformer (40) s cennectod in dolte and the scoondary winding
in star with the neutrel polnt carthed, Each of the three sccondary windings 1s conncoted to thé anode of a
NU26C rectifying valve (1, 2, 3). The resultent rectified ¥,T. supply ls developed betweon the filaments of
the three rectifying valves and the earthed neutral point. R/F by—pass condensers (48, L9, 50) arc
connected botween the anode of cach valve end carth to protoet the windings of transformer (L0).

The fllameént supply is cbtained wia the Filament Supply transformer (392) and the Filamont Centactor
(393)e (Scc iMze 8)s The bobbin elrcuit of this sontactor (393) 12 oporated in paraliel with that of tho
HeTs Contactor (36)

A preset rosistance (136) controls the primary voltage of tho filament transformer (135)« The
f1lament voltage applied to the rectificr valves (1, 2, 3) may bo read on & common filement voltmoter (398),
the H,T, potantial, on the filaments, belng {sclated from the voltmeter (398) by the transformer (138).

The HeT. supply 1s taken from the centre tap on tho filament transformer (135) to the M,T, Smoothing
Condenser, Discharge switeh (57)s When the filament supely s completed, the short clrcult across the
smoothing cendensers (51, 52, 53, 54) Is removed and the H,T. supply connceted Lo tho smoothing cireult,
Opening the Oage Door breaks the fllament supply, the bobbin circult of switch (57) 1s de~onerglsed and
the smoothing condensers (51, 52, 53, 5h) are short eircuitod and dischargods

The H.T. smoothling consists of a capacity Input fllter, the condensers (51, 52) acting as rescrvolr
condensars, and moe stage of chokowoapaclty filter formed by the choke (55) and smosthing condensers (53,
54)s A loading rosistance (56) has the effect of stabilising the 10ad on the rootifylng systore
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o peintaln 2 esnstant load cn the rectifier supply and thereby ensure = constent supply voltages
when keylng, on absorber walve {17) is usedy, The main absorber valve (17) is a NT9Q trlode and together wit
the main absorber resistance (62) is conneeted in parallel with the H,l. supply te the cutput stage valves
(14y 15)s By sultable grid blas arrangements, the abserber valve (17) pesses curvent during the "Spacinah
intervals and is closed down when the keylng relay 1s to "Mark%, The value of tho ebsorbor resistence (62)
{¢ sueh that the power absorbed In the "Spacing! cenditlion closely approximates that taken by the transmitter
when radlasing, thus the léading condlticns and H.Te voltage remaln practiezlly oonstants

The grid resistence {350) Is used to apply & negative potential te the control grid vhon the valve
{(17) 12 passing current.

The absorber filament transfermer (139) is supplied in parallel with tho roetifier fllament transfomer
{1351, but 1s cemnected £o another phase o balance the leoading of the supply phoSess The centre point of the
filament transtopmer s oonnscted to negative H,Te and earth by the centre sap. DThe pre-set resistancoe (140)
allows the small changes of filament voltage, between differont valves of the Same type, Te be nccommodated,

The amcter (58) measures the total current Taken by the abserbor valve (17) and sutput stage valves
(1l 15)e The aricde amdcter (59) measurss tho current taken by valves (14, 15) frai She meln H,Ty rectifier,
By checking the reading of the meter (58), under keylng eccnditions, the bizs applied te the eentrol grid of
valve (17) cen be so adjusted that tho lead taken from the main reetiflor systom remslng penstant under
imarking" and spocing conditionss  (Bee spetien (d) (iv))e

The 'C.We5s transformer (381) is connected to tho supply side of the gate centoets (35)e (Sce Figet)e
I% ls 2 step dovn transformer and is used to provide a 230 veolt 4,C. supply te the Mastor Oselllator Unit
heator transformer (412) ¢ Control Cirpult Reotifier transformer (388), sclecter Unlt, Powor Rolay Conteels,
(In sclector Unit), Trunk Scaling Switeh Indlcating lamps (LO3, LO4), Dobbin eircuit of Aerizl Isolating
Switeh (407) and tho Direot Control Indicating Lamps (405)e
L]

The M.0, Wilt heater transformer (412) supply 1s completed en naking the Maln Supply Switeh (3L)e

The Control Clrouit Rectifier transformer (368) supplies 2 metal rectifler {(383¢) vhich has twe
separabe oUlpUtse

(1) Provides 75 volts, smosthed by the ehoke—cammelty filter cirgult (380, 391) o oporatc the bobain
clrenit of the koylng rolay (303).

(1f) sSupslies 75 volts, unsmoothed, which Is used to gpérate the ralays in the sdlector Unit,

A comen negative 1s usad for the two Supply VolTagess (Sce page oMl o

Tne Seleetor Unlt contalns a transfermer and metal reetifier which provides 230 volts D,Cs To 2perato
she neon fndlesting lamps at the W/T units ond Contrdl Control Exchangs, (See page DAY paras. 15, and paga
DNB) ¢

The 230 volts A.Ce supplied to the Power Relay contacts In the Seleéctor Unlt, is the oporcting
voltage for tho bobbin elrcuits of the Power Contactors, (Seo pago DN5) «

By zuxtliary contacts fitted In the Trunk Spaling Switch, the 230 volt A.Ce supply is switched te ong
of Gwo indleating lemps. Rod and Green shades are ‘fitted cver the lamps whichy when alighs, Indicate the
trink 1s "Sealed! or "Dpen reapectively. -

The supply to the bobbin slreuit <f the Aerizl Isolating switeh (U02) Is sontrolled by auxdlgery
contacts on Sho vage door and Trunk Sealing switch (LO1)s 'When the cags door Id elosod and the acrial trunk
"open', the bobbin clreuit 1s cnergised and the coricl systen conncoted to the jronsmitters Oponing tac
cage door or "Secaling! the serial trunk {ntsrrupts the bobbin circuit supplys The Aorlal Isclating Switch
(402) returns to 1ts rest posltion, ISolativg the acrial systoil from thé trinstittery and connceting the acrial
Lo partie

Phe pircet Control Indicating lamps are controlled by the Koy changs—over switch Titted an the
Dlréet W/T Control Beard situnted in the RuC.0e (Soc pagos DA20, DA21).

{11)  pilament Supplye (Flge e)s
The pilament Supply transformor {392) reduccs tho supply voltage foom 400 velts to 2700 Volts j-phase.
The Pllement Contaetor (393) centrols the supply from transformer (392) to she prinary windings of the various
tilamont and supply tronsformers, The bobbin eireuft of centastor (393) s supplied and controlled in
parallel with the H,T, cmbdctor (36).

The supply to the transfommor primary windings is divided between the throe phases To obtaln 2
taldrced loade A single phase 1 tapped off the 3=phasc supply and passing vio the filaszont supply fuses
(Log) =supplfes 230 volts to the Modulatien Contactors (394, 395) and misecllancous transformiors,

The varlcus transfernors aro described in conjurietion with the clrcuits In whlch they arc usecs

The bobtin clroults of the modulstion contaeters are operated by 230 wolts AC. @id are normelly
controlled by the dlalling systems 7They may be set by hand, and Locked In the desired pesition by o plug
and sockot,

The Medtllation Canbactars eomplote tho following duties tio arrsvge the different nedes of tronsplsslon t=
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MASTER OSCILLATOR UNIT H.T. AND ABSORBER CIRCUIT
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TYPD OF TRANSHISSION, | MODULATTON CONTICTOR, | QPERATION,

Earths suppresser grids of Intermediate valves
(12, 13Ys Disgohnects Suppresser orid Bias
Reetilfier outpute Digconnects 230 valt supply
te medulaticn sentactor (395). :

e Ve 394

| (Cennects supprossor arids of vaives (12, 13) to
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My Co T
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HOTE: The "CALL UPY method of transmissicn is not used when P.0.0. Master Osellletor unip Lo fittod,

{111) Mester Oseiilabor Unit H.T. and Absorber Clrouits (Flge D)e

e HoTy supply for the M,0s unlt 15 obtalned from a full weve recidfying systom using a oz
valve (7).

To stabilise the load on the rectifler, and thus provide a steady veltage under koylng ecnditdens, an
absorber yalvo (20) is conneeted in parallel with the M.0, unit supplye

The operatien of the absorber yalve (20) is controlicd by Two NRISA Valves (21, 22) which arc
oonnected toract ag D,¢, ampliflers to producc the roguired grid bias for velve (20)e

The H.7, transformer (73) 15 supplied with 230 volts from the Pllement centacter (393). Throe
seeendary windings supply the filament of the rectifylnz valve (7), Uhe #,T., potential for the anodes of
valve (7) and the filsments of valves (20, 21, 22). The E.T, supply 1§ taken from a cbnice tap en the
réctifler valve filament winding and is smoocthed by two stages of chrke~camelty filter (74, 75, 74k, 754)
The eentre tap of the H,T, winding 18 connectod to parthe A further tap on tho i, T, winding provides the
required voltage, betwoen carth and tapping polnt, to cporate a grid bles vestirier (380). This 1s in the
form of ‘& half wave metal rootiffer, the cutput being smeothed by the resistance (383) and cenderisor (282).
Condepser (581) operates as a rescrvoir eendonsor, The filament winding for velves (20, 21, 22) s eontro
tapped to earth but In Fig, I the filanent is directly ocarthed to simpiify the dciion of the slrcults

Across the H,T. supply 1s a potontiameter ceonsisting of roslstances (366, 357 and 368). Resistanoe
(368) 1s connceted via the grid biss réctificr (380} to tho earthed tap of the transformer winding whlch ls
nagative H.T, The blas applied to valve (22) via rosistance (368) will beo dn opposition to the pobantial
fbtalned frem the H,Te potenticamober (366, 367, 368), this by noans of & préesct potentlomcter (367) the
nocessary potentlal for the grid of walve (23} can be cbtalned,

The grid potential applied to valys (22) eontrols the applitude of the current flening from the
fllament of valve (28) to the anode and then by the eireult genslstinis of dreasplis peslstanee (371), master
avserber dadicater (76), smoothing cirveult (74, 7hLa, 75, 754), rectifying valve (7), mentre Gep of HT.
vinding to esrth and back To filament. This elrcult will provide the msln path for the valve sureent bub
an alternative path 1s provided from the dnode of valve (22) via the resistanscs (372, 573), grid blas
smoothing resistance (383), bias rectiffer (380), t0 2 tzp on the T, vAnding, vie o part of ths windlng
to the earthed centre tap and back to filament, The cuprent flowing by this altcrnative path will be a Tixed

Droporticn of the total valve current and will vary as the current flowing across tho valve is inercased

or decreascd,

A fixed value of megative blas is applied between grid and fil=ment of velye (21) by tho rectifisr
(3B0) and 1%s asseclated smootidnz circuit via resistance (373). This sténdlng potontial vill be Inereascd
by the veltage developed seross reslstancs {(373) by the valve purrent pagsing titcugh It. Tht greator
the amplitude of current passing across velve (28) the morc nogative w41l the grid e valve (21) boeeme,

Negatlve blas from the roetificr (380) 1s applicd to the grid of valve (20) viz the pesistance (377)e
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Harking,

When the keylng relay (303) Is opérated the V, /.0, vaive (V1) in the MO unit draws current, The
additional current supplied by the H.T, rectifier causes 4 momentary fall in potential acress the HeT.
potentiometer (366, 367, 368)s The fall in H,T, potential will camse the grid of valve (22) to boceme
mere negative, as the supply frem the grid blas rectificr (380) Is of a censtant values Less curront will
flow across the Pilot Valve (22),

The grid blas applicd to the Intcrmediate Valve (21) is  dircctly proportional to the curraont
floviing through the resistances (372, 373), and as tHe current has been reduccd the grid biss applled to
valve (21) ls less nopative, 4 reduction In blas will cause an {nerease In valve current flowing across
valve (21) and through the resistances (376, 377)s With an Increased curront a more negative petential ie
applied to the grid of the Absorber valve (20) reducing the absorber valve current, This fall in absorber
ValVe curront compensates fopr the additional current taken by the V,F,0. valve which started the cyele of
operations, thus stabjlising the total load taken from the rectifier systom,

Grpaeing,

With the pre=sct resistance (367) corroctly adjustedy; the potential applied to the grid of valve (22)
will be of suech a value that current will flow through the velve (22}

The valve current flowlng through the resistaneces (372; 373) provides a negativo potontlal for the
grld of valve (21) which in turn réduces the current flowing through valve (21) and the reégistonces (376,
377Ye A laoss negative potential {s thus applied te the grid of the Absorber Valve (20)s The Absorber
Valve current is thereby increased compensating for the reduced load taken by the M0 Unit in the "gpacing
condl £1 one

The corroct adjustment of the pro=set roaistence (267) will be Indleatod when the Master Absorber
indleator (76) remains steady when Weeying',

A Tap on the H,T, potenclomater (177, 178) 1s taken to'a terminal marked M.0e HeTe and supplics the
Anode and Serecn Orid of the Crystal Oseillator valve (Vi) and also The H.Te potential for the screen grids
of valves (V2y V3) in the Mixer Stages

The terminal marked amplif{er H.Te supplies the anedes of valves (V2, V3) In the Mixer Stage and the
anodes and screen grids of the V,F.0. valve (V1) and valves (V5, V6) In the Treblor Stages

A netal rectirier (378) botween the grid of the MRL7 valve (20) and earth s Introduced as a
precautlonary measure to protect the Absorber valye (20). The metal reotifier (378) prevents the grid
beceming positively blassed en first switehlng one This may happen due to the unequal time taken by
filaments of velves of differont types to redeh thelr working tomperature,

(4v) Main Absarber Clreuite (Flge g)e

The oporation of the Main Absorber Valve (17) 1s controlled by 'a two:stage D,C, amplirier consisting
of velves (18, 19) working in conjunction with a half wave metal reetifior (358).

A fixed H,T. potentiometer (342, 36lL) connocted botwaon the maln H.T. supply and carth provides
the source of tho positive potential, This positive petentizl is oppposad by a nogative grid blas cbtalned
from a hal? wave metal rectifier (358)s The output of the rectifier (358), is smoothed by the resistance
(360) and condensers (363, 359), and lts value wlll depend upon tho current passing through the grid blas
shunt reglstance (362}, The rectificr current, and this the potential developed across rosistance (362)
is controlled by the adjustable resistance (361).

This potential 1s used to contrel the grid blas applied to the grid of valve (19) which, In turn
contrals the amplitude of the current flowing asross the valve (19).

The main path for the valve current 15 from filament across the valve to anode and via the smoothing
reslstance (354) to the resorvolr cendenser (352), then via the bldg reslstance (B) to carth and back to
filament, 4n alternmative path 1s provided from the anode via reslstances (355, 3554) and blas reslstance
{B) to earth and back to filament, 4 fixed proportion of tho total valve current will pass through the
reslstances (355, 355A) developing a potentizl which is used to plas the grid of valve (18), The greator
the amplitude of currant flowing across valve (19) tho mere negative will be the grid bias appliced to
valve (18),

The HeTa Supply for the NR15A Pilot Valve (19) 1z obtained from the transtermor (346) supplicd by
the filament contacter (393) and rectified by o half wave metal reotificr (351). Smoothing is provided by
the resistance (354) and condensers (352, 353)s

The grid bias for the NRL7 Intermediate valve (18) 1s provided by the resistances (355, 3554 356)
which are In series with the Pilot valve (19).

The HeTw TOr the Intormediate valve (18) is obtalned from a sceond H.T. winding on transformor (246)
end roctificd by the half wave metal rectificr (347). Smoothing is provided by the choke=capecity filter
(3L8, 3l9a) and the reservoir oondenser (349). The rosistance (350) is in series with the NRLT valve (18)
and provides the grid bias for the main absorber valve (17)s

&
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The filamenits of valves (18, 19) are supplicd from the third secondary winding of the transformer
(346)s In Flge g the filaments are shown eonnostod dircetly TO earth to simplify the agticn of the
eircult, In prastice the fllaments are earthed via the centro tap of the f1lament winding,

Eaﬂiiﬂﬁo

When the koying relay (303) ls depressed the petmtial of the main if,T, supply 1s momontarily
reduccd by the current saken by the output Stage valves (b, 15)« The fall in positive potential across
potentiometor (342, 36l) allows the nogative biaz frem the reetlfier (358) to uredominate causing the grid
of valve (19) to bDecome mere negative, The current flowing through velve (19) 1s redused mnd less current
will flow through the resistances (355, 3554, 356), 'The bias applied to tho grid of velve (18) is thorefore
lass negative,

An Incrpase of valve (18) currenty whicsh flews through rosistance (350) causes the grid of tho main
ebgarber valve (17) to bocome merd negative. THIS reduces the absorber currant whieh in tum rostorcs the
patential on the H,T, supply linc,

geacigg.

The H,T, Yoltago rises momenterdly ag the lond on the maln rogtifiar Is roduesd, & rise in positive
potontial acrogs potentiometer (343, 36l) causes the grid of velve (19) Uo become more positives Anede
ewrrent is incroascd, eausing an inerease in the currant flowing through resistonce B, (356)e This provides
& larger negative bias to be applied to the grid of valve (18), resulting in a roductlon of ewrent flowlng
through resistance ¢, (350)s The nogavive potenwvlal applicd to the grid of the absorbor velve (17) 1s thus
redived zllowing an {ncrease In absorber valve currant. This inereasc of current provides the odded load
to the main rectifier to stabiliso the HaT. voltagss

The total current provided by the Main Reetiflcr is shown by the Main Absorber Indlcator (58) and
when resistance (361) is adjusted cerrectly the reoading of the moter will remain censtant under keying
cundl tions,

The supply to the transformor (357) supplying the pgrid blas reoctifier (358) 1s controlled by bthne
povier contdctors (38, 32), thus both positive and nogative sources of potential vary in undzon ps the power
astbing 1s dltored,

(v] Mg, Fllament and Crid Bigs supply Units (Figs be

The heater eircults of all valves in the M,0. unit are supplied by transformer (412).
this transforper 1s completed by the Maln Supply Switch (34)e (Filge ©)e

The supply te

The Interinediaté Stage contrel grid blgs is provided by this unit. Transformer (110) supplicd by
the Filement contactor (393) provides the voltage whleh 15 roetified by 2 hulf wave nictal rectifier (111)s
The output 15 smocthed by a resistancesospacity f1lter (113, 114) the condenser (112) agting as & roscrveir
eondensers The output voltage Is stabilised by tho resiatance (115) the positdive end of which is carthed,

MASTER OSCILLATOR
FILAMENT AND CRID BIAS SUPPLY UNIT (MDDIFIED FOR PCC)
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(vi) Intermediate H,T. Rectiffer, (Flge 1)e

e supply ©o the Intermediste H,T, transformer (63) 1s controlled by the power Contactars (38,39) s
The primary windinz 15 connésted in delta and the secondary in star with the neutral point earthed, One
end of each secondary winding is carnectéd to the anode of 2 NU13A rectifying valve (L, 5, 6), tho
resultant rectified voltage belng devoloped between filament and the earthed neutral,

The filament transformer (82) 1s supplied via She Filament Centactor (393).

The H,Te supply is taken from the contre tap of the sccondary of the filament transformer (82) =nd
smoothed by @ choke=papacity filter clroult (6L, 65, 665 67)s A stabilising resistance {68) is ecnnceted
4cross the output of the rectifier system,

(vii) Jntermediate Stege Seréen and Suppressor grids and gutput Stage Orid Blas Unite (Fize J)e

The following supplies are obtalned from the unit ;=

(1) Supmressor grid bias for valves (12, 13), In the Intermediate Stage.

{11) The delay=voltaze for the autemstic galn control valve (24) in the R/T Amplifiers

(111) Control grid bias for valves {14, 15) in the output Staga,

(1v) H.T, voltage for the sopreen grids of valves (12, 13) In the Intormediate Steges i
(v} H.Te supply to the M.C.We oselliator vaive (16) 4 : '

The supply ©o the transformer (89) {s eontrolled by the Power Contactors (38, 39) and will vary
according to the powor selected, The five valtages supplied by transformer (89) will thus vary in step
with She power being useds

rectifled by a helf wave metal rdetificr (119) and sméothed by & resistance=capaclity filter (121, 122), and
reservolr cendenser (120), 4 tap on the potentiomeber (12L, 125) connocted aerpss tho output of the
filter, provides the dolay voltage for the A,0.C. control velve {2l)e

The transformer (89) has three secondery windings, The volvage supplled by the first winding ia .

The suppressor prids of valves (12, 13) are cennected, via the modulation contactors (39k, 395) and
a geries rasistance (123), tothe full cubpnt of the pectifier systems (See Fige k)e The series reaistance
(123) oparates in conjunction vith the potentiometer (12, 125) and prevents she A/F seleoted by ccntactor
(395}, boing by-passed to earth by the smocthing eondensers (120, 121),

Tho secend winding provides the output stage grid blas. A full wave metal reotifier (102) connected
as & bridge I= used, Smeothing {s provided by a choke-capsoity filter (103, 105)e The blas 1s supplicd via
& tap on a fixed potentliometer (1065 107)a

[

A full wave metal rectifier (00) s used to provide the soreen voltage for valves (12, 13), the choke=
capacity filter (92, 93) providing the smoothing, The cutput of thls rectitier also supplies the M,C.W.
oseillator valve (16),

INTERMEDIATE H.T. RECTIFIER
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{vlii, EQEI‘RT Unit, tFigl 1)

Tio Xeying unit pravides the keying blas ©o operste a Keylng valve (23) which In turn ecntrols the
grid bias appliod to/the control grid of the V.. O. valve (V1) In tho 0. nite

The kgying unlt transformion 1s supplied by the filament centactor (393) and has four secondary
Wiindings, Mo fivst sinding supplies the £1ldment voltage for the NRY7 Keying Valve (23)e In Flze 1, the
I1lament 1s shoun connceted divrcetly to earglly to simplify tho action of the eircuit, bub i mractice the
ecntre tag of the filament winding 15 carthod,

Tho sccend yinding provides the keylhg blas for operating the kovlng valve (23)e & HILf wave motal
rectifior (200) 1z used In eonjunction with the resarvelr eondensar (301) ¢

The H,T. supoly for the keying valva (23) {s obtained from the shlpd winding. Tho rectificd sutput
of the metal reetifior (308) 1o smoothed by the cheke capicity filter, The anode of valve (23) is oomncetod
Lo the jposltive ousput of the rectiffon, the negative belng conngeted to carth via the kéyine resistance
(132)s The rosistunce 4 15 thus In Seéries with the valve (23) o

The feourth viinding is dissonnoctod when o PaC.Ce MeOe Uit 15 used,

The keying clreult Incerporated in GHE C.W.Se oqubpment 1s used to eporate The bebbin efrcult of tho
Kpying Ralay (303). Tho contocts of whe velay milce md bresk 4 negabive bids wihich 4s provided by connecting
reslstance (305) across the output of the roctificr (300). The bizs is of such a valug that when applied
To the grid of vdlve (23) the valyve Ys back off beyend cut off.

Mirkinee .

When the keylng relay (303) ts cldsed, a negative potantial {s applied to the erid of valve (275) e
This bias 1s sufficlent to yrevent any current Flowlng threugh the valve, MAs resistence (132) 1s fn Serdas
vt the valve, no sursent will low through the restatanes WaW, There is, sherdfore, No voltsge drop
asross WY and the potentiel at poth onds of tha rosistonee (132) 1= the samos As one end of the reslstonco
(132} 1s comectbod taoarth, both ends dre at earth petontizl, The grid of valve (V1) is coingetod to
réshstanee ((152) ond will bo at earth povontial, tho cendition vogped Lo alléw this valve &nd Its
agscoiotod eircult to oscillata,

1';';!33-01]’.".'20
In the Spacet posltlen, the clrouit of the grid blas rectifier Is disconneoted from the grid of
valve (2F)s Wish the grid blas remcved, the zrld add Pilafient Will be ab parth potential and eurrent will
flow sproys thag valve (23) and also through resistance MAN, [The surrent fleowing throdgh the resistance will
proguce a differcnee of potentiel acrass the resistanceo, depending upon the value of the resiztance and the
ameunt of eurront flowings One end of the esistance MAW being connocted to carth, will romein at sarth
potintlal, and the other will be &t 2 potentlal negative with respect U0 carth,

The negative énd of resistanee WA boing cenncetad to the grid of velve (V1) will bias the arid

negativelys The veltuge developed asress resfstance MAN {s designed to bo sufflelat to close tha valve (V1)
doin and thus prevont fts assoclated cireuit sscillating,

(8) Mac,Ws MédUlator Unite (Flgze me
The Y,Ca0l, oscillator censlsts of a Hartley ofrcult using & divectly heated Nely velve (16).

The choke (221) 1s tuned to approximately 1000 .c/s by tho fixed sondénser (222)s Gondanser (223) is
the grid eodmser” and grid resistance (225), Autcmatic grid blas {5 provided by resistance (226).

. The . T. supply fPom the fill wave motal rectificr (00), {Fige 3}y 15 connected to a tap on the
chelte (221) o '

The f1lemcht transfommer (220) obtalns 1ts supply from the filament embestor (393}, the modulavlon
contaster (335) welkding the ctnneotions when MiCaWa 18 sclootods (Soc FlEe 2)e

Tho A/F cubmut 15 eapaeity couplod by condanser (227) 6 the supassor grid bias potatlometer

(12l 125) vi= the nedulation oontactor (395)s (Sce Fizs K)e

() RIT Ampliflcr, (Flge n)e

The R/T Amplifier comprises & five staze rosistancc=capesity coupled amplifice with dolayod
autematic galn cantrols The amount of delay 1s veried iith the powor bednz used, bolng Incrcasad n normal
and rull pojror,

Tho input to. the amplificr is arrangzed Lo acedmmedate throo input channcls, these belng connosted o
tht dnput transfarmer (23l) via the protoebing resietaneds (228 'to 233), (Seo Page DA16 oara, Ui, and page
DAY Flze DAL The primary winding {s céntre tappod to carth to previde a balagesd Input te the anplifior,

R/F filter cireutus (233, oLo, 213, 2lb, 247, 2h4B, 251, 252) ave provided in the grid circults of
cach of thy ampll Iying stagos,
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The output. of the amplifier Is ohoke=capacity coupled (254, 255) to terminal marked VPl, from which
the amplified speech ocutput fe conneeted to the suppresser grids of valves (12, 13) via the modulation
contactors (395, 394),

Part of the A/F output {s coupled by condensor (256) to the zrid of the 4,0.Ce velve (24)e Positive
poaks of moculation, that are in eéxecess of the negative delay voltage, will cause current to flow 2cross
vho valve (2li)e The negative return of the {,T, supsly 1= ¢cdinccted Lo carth via two resistances (2654
266)s ‘The Valve current passing through resistances (265, 266) will dovelop a voltage which Is used 43 the
grid blas poventlal, after It has been smoothed, for the Pirst amplirier valve (29),.

The over=all galn of the ampliffer is thereby controlled to preride a uniform output, &t a level
deternined by tho trinsmitter powor setting and corresponding dolay blas,

Tho value of the delay blas is provided sutomstleslly by the tepping n the potentiometer (12l,
125)s (See Flgs k)a The current flowlng Througn the potantleometor will de pand on The power scleetids
(Sectlon (dy (vit) , para, 2j, The delay voltage developed across resistance (125) will therefara be
comparativoly small for Low power and will incresse zs the pewer selected is fnereased, 4 small delay
Yoltago wWill mean an Increase in 4,G.C. valve current and a largor grid blas to tho first amplifying
valve (29),

When: using full powar the delay veltage will be large, resuliing in o smaller . G,Ce Valve current
and thus a'smaller grid blas to velve (28) and 2 larpger over—all gain fromthe amplifior.

The power supplies for the amplifior arc self-contalned, The tranaformer (259) 1s supplicd from
the rilament contactor (393) via the modulaticn contactors (394, 395)s (Boe Fipe C)a

The E.T, supply {8 provided by & 360 vols sceondiry ydnding and is rectified by 2 full wave motal
rectifier (273), conncoted as a bridge, the output of the rectifisr boing smoothed by o choke=capacity
filter (276, 275), condenser (274) zcting as o reservolr condensens

The L.T, is provided froma 12 volt gecondary winding and is rectified by the rull wave rectifier
{291, 292). smoothing is by the chtke (295), condenser (294) and reservoir condenscr (293)s The filsments
are suppliod with a smoothed D.C. veltaze of L volte. The centre pelnt of the #ilamont winding is
conneeted To earth and forms the nopative retwn for the Pllamonts of all valves, with the okeeption of the

output Valve (25),

Grid blas for valves (28, 27, 26) ls obtalicd from g helf wave metal restifier (286) which 1s
connected zerosa ono half of the f{lument sscondary wihding, Smoothing Is by & resistance capasity filter
(282, 285)s Resistance (290) is a loading resistance for the metal rectifier (236) and condenser (287) a
reservolr condenaers

Autamtic grid blas for the cutput valve (25) 1s obvained by the resistence (297) comneeted botween
carth ond the cefitre tap on the 4 volt filament winding of The output valve (25)s

The H,T, supply for the A,G.Ce valve (2l) s provided by a 15 volt winding and 2 Half viavi motel
rentifipr (260)y and 15 smoothed by resistance (263) ond condensers (261, 262)e The rectificr lozd is
resistanee (264).

{(2) B/3 Monitor Unite (Fige D)e

Where o chaek s remired on the duslity of automatic high speed slgnalling, & hish speed monitor
unit mey be fittod, The wiit fs capaeity cougled to the acrlal clpeult ond provides an output for driving @
ehock undiulator,

Tho cireudt consists of & diode reetificr valve (31) and two stages of DJQ. amplificatian,

Povior supplies for the unit zre sclf-containcd and are obtaine¢ from a transformer (333) supplfeod
by the rilanemt centactor (393). (Fizs e)a

One md of & ZC00 volt secondary winding {5 connooted Lo the junetion of Two half wave metal roctifiors
(334, 338) and the cthor end is conneetod Co earth via an sarthing capesity (341).

The reetifier (334) provides the H,T, supply for valves (32, 33) and reotificr (338) the grid biss
for the NRL7 ousput valve (33)a

The H,Te supsly 1s smoothed by a choke~capdoity rilter (335, 337) and Is connpeted td tho aneds of
the output velve (33) via the "markingm coil of the Choek Undulators

The grdd voltage 1S smoothed by a resistonco=capisity filter (3394, 3L0) aud eonnected to the srid of
the output volve (33)e

Marking,

The positive half oyeles of ar incoming sienal, spplied tothe anode 9f the WU3 reetifying velve (31)-
eause a ourrent to flow across the valve, The current returning to the cenSre tepped filament winding of
valve (31) prothiees ar IR drop across reststancos (326, 397) he gridiel the NRTSA intarmedizata valve (22
is conneoted to the junetion of the two roststdncos ahd she IR drop produccd by resistance (327) 1s appliod
to tho grid, This potmtial fs negative with respest to filament rosulting fn tho grid of valve (38)
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becoming more negatives The valve eurrent flowing seross valve (32) Is redused and loss cuprent will flaoy
through resistances (370, 331), The IR drop across resistance {331) will thereforc be less and the grld
Of the output valve will become 1&ss negative and the current flowing through the output velve (33 is
increaseds, The output valve current flows through the "markinz® oofl of the undulator and will have the
effect of bringing the siphon arm, against the tonslon of = spring, Lo the mmark' positicr,

Spsotnz,

With no signal applied to the anods of valve (31), the anode and filament are at the same
potential, thus there 1s no IR drop across the resistances (326, 327).

The grid and filament of valve (32) are at the same potential and current flows through the valve
(32) and resistances (330, 331)e The IR drop across resistance (331) causes ghe bias on the output
valve (33) to become more negative, This reduces the valve currcnt and, therefore, the current fleving
Shrough the wndulator marking oolls The tension of the spring overcomes the pull of the eoll and rebupns
the siphon arm to the "space! position.

The condenser (328) is an R/F by=pass cordenser to short circult the input to tho D.C. amplificr,
with respdet to radic frequency,

() Jming Indicators (Figs a)e

The tuning Indlcater provides & means of tuning the acrial systom to resonanco,

It consists of a reotifier valve, cepecity coupled to the aerial systom and a meter to indloate
when the rectifiod current is a maximim.

To aceommodate vardous degrees of power in the acrial circuit, the sensitivity of Che motor may be
varied by introducing loading resistances of different values which will contrel the valuo of the current
Indicated by the meter (320),

A single meter (320) 15 used as the {ndicating device, and as the current will vary over wide
limlts, a varfable shunt in the form of 2 metal rectifier (318) i1s used In parallel with the meter (320)
and its fixed resistance (319).

The resistance of the metal reotiffer (318) varfes inversely to the current flowing through it
Thus, with a large rectified current flawing, the shunt resistance (318) 1s small, and & largor proporticn
of the current will flow through the shunbs With a small currenty the shunt reslstance (318) is inercased
and a small propartfon will flow through the shunt,

The' Indieator (320) will this operate over very wide 1imits,

The transmitter frequency is capecity coupled from the aerfal cireult to The anode of the NU3
rectifying valve (30). The positive nalf eycles of the epplicd froquency will cause current Lo flow
through the fixed louding resistance (314), variable loading resistance (315, 316, 317), or dircet to
meter resistance (319), and tof{lsment via centre tapped [1lament winding, The amplituds of tho current
will depend upon the mignitude of the applied veltage and the value of the Loading rosistonces,

The appllied voltage will be a moximum when the aerinl system 1s In resonance with the transmittor
frequency and the output cireult correctly loaded by the acrial systems (Sec Page RB2).

The correet leading resistance s belng uged when the moter is in 168 most scnsitive condltion
which 1s indicated by half scale deflection,

R/F 1s by~passed across the metor indicator (320) by condenser (321), Condenser {(312) Is a R/F
by=pass condénser connected seross the input to tHe rectiffcr valve (30) .

The filament transtormer (32L) is supplied frop the filament contactor (393)s (Soc Flge e
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