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TYPE 87 s3
TRANSMITTER

T GENERALL

Type 87 consists of TRANSMITTER T1131, RECEIVER 11324, POWER SUPFLY UNIT TYPE 3, for the receiver,
and CRYSTAL MONITOR WMIT TYPE 4. -

TRANSMITTER T1131 1g a erystal controlled V., H/F transmitter designed for 1‘-'..3“1‘ communication with
alreraft. With alrepaft [lying at 10,000 feet the transmitter has 4 range of 100 miles, but this range may

be exceeded with alreraft flying at higher altitudes. An A/F oscillator is Incorporated in the transmitter
Tl MeCo W y aperation.

The frequency renge Is 99 = 126 Me/s.

The power output is aporoximately LO watts. The transmitter is fitted in crulsers and above and
15 used for FIGHTER DIRECT IOM.

provigion s made for remote tontrol in positions up to at least & mile distant from The transmitier.

Power Supply s derived from single phase 50 cyele A.C. mains. The normal supply valtage 1s 230
velts but provisicon i1s made for the use of voltages of from 200 to 250 volts, in steps of 5 volts,

Power consumption is approximately 1:2 K.
2 CONSTRUCTION.

The transmitter consists of six units which are mounted In 4 rack which®™ orms the front panel of 2
cabinet standing 6 ft. high, 1 £t. @ ins. wide and 1 ft, 5 ins, deep. The welght of the complete instrument
being ooproximetely 6 cwt.

The units consist of an R/F Puwer Supply Unit, Modulater Power Supply Unit, contrel Unit, Modulator
unit, R/F Driver unit and an R/F Qutput Unit,

e CONTROLS. (Flg. a).
The numbers and letters given to the Controls are identical with those In W/T Handbook 83118,

ABRIAL COUPLING (1). Used to vary the coupling between the Aerial Link Ccircuit and the Tuned ferial
Cireuft. Minimum coupling 14 indicated by pointer to the left.

NEUTRALISING. CONTROL (2). Used to neutralise the R/F ocutput velves by varying two genged ncutralising
condensers €35, C36.

HeTa "OFFM BUITON (3). Forms part of the mein H.T. supply switeh 312 and is used for switehing OFF
the H.T. supply to the transmitter and medulator supply unlts.

L.T. "OFF" BUTTON (L). Forms part of tho L,T. supply switch 58 and is used for switehing OFF the L.T.
supply to the transmitter and modulator supply units and also breaits the
supply to the Control Clreult rectifler transformer,

CRYST AL OSCILLATOR (C5) Used to tune the orystal oscillavor eireuit to the fundamentzl freguency of
TUNING CONDENSER. the crystél being used in the R/F Driver Unit.

FIRST TRESLER STACE (C12) Used to tune the First Trebler Stage Circult teo the erystal [requency
CONDENSER. multiplied by throe.

SECOND TREELER STAGE Used to twne the Second Trebler Stage Circuit to the crystal frequency
CONDENSER. (c19). multipliecd by ninc.

DOUBLER STAGE CONDENSER (C27) 1sed to tune the Doubler Stage Ciroult to the erystal frequency multiplicd
by elghteen,
.
METER SWITCH, (81). Is a four position switoh marked C.0., T.1., T.2., and D and s used to select
the eircuit of Crystael Oscillator, 1st Trebler, 2nd Trebler, or Doubler,
respectively, into which the meter M1 1s jolned.

MILLUAMMETER (141) . 15 connected Into the eathode cireuit of valves Vi, V2, V3 and Vi by Meter
Switech 51 and {hdicates the total current taken by each valve in its
respective clroult, Used to tune the four sireults in the R/F Driver Unit.

AMPLIFTER JQRID TINING Used to tune the Grid input eireuit of the R/F Qutput Unit.
CONDENSER (C30)
METER SWITCH (S2). 15 a three position switch markod G1, G2 and MON. In the 01 and (2 positions

1t joins & meter M2 in grid cireuits of valves V5 end V6 respectively. In the
third position, metor M2 is connected to Monitor valve V7.
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WILLIAMMETER, (M2}

AMPLIFIER ANODE TUNING
CONDENSER (CLL)

METER SWITCH. (83)s

MILLIAMMETER (M3) .

AERIAL TUNING CONDENSER
(ch7) .

HONITOR TELEPHONE JACK
(1) s

LOCAL INPUT JACK (J2)

MODULATOR MILLIAIETER.

RED PILOT LaMp. (PL1)
(MARKED L,FeHsTa)

RED PILOT LAMP. (FL2)
[MARKED ReFaLoTa)

GREEN PILOT LAMP (PL3)e
(MARKED L. Fy FILAMENTS) .

OREEN FILOT LJME (PLL)
(MARKED R, F. FILAYENTS) o

MODULATCR VOLIME CONT ROL.
{RE3)

LOCAL REMOTE SWITCH, (S&)
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Indleates the grid current of wvalves V5 ar V5 as selioeted by Meter Switeh S2. Used
to tune tho grid circult of the R/F output 8tdgc. In the third position of seleetor
swlteh the metér Indlcates the D.C. component of the R/F output rectified by the
\Honitor yalve V7 and provides a visual indlcation thit tha R/F portlon of the
transmitteor is operating.

Used to tune the Anode Clrcuit of the R/F Output Stagts

{s a two position swlteh marked €1 and C2 and conncets Meter M3 Into the cathpde
gircults of Valves V5 or V6.

Indicates the total current taken by velve V5, or V6 depending on the pesition of
Meoer Switch 53. The motor Is used when wuning the Anode Clrcult of the R/F Qutput
Unite

{n conjunction with Aerial Coil L27 is used to tune the Aerfal Clreult to the '
output frequencys

By means of telephones plugged inte this jack an operater &b the transmitter may
1istén to, or chock the quallity of, the signal belng radiated.

provides @ means of connceting & microphone to transmitter when the transmitter 1s
uded {n LOCAL CONTROL. Used when checking modulation and also pewer oulputs

Measures the total currcht taken by tho two medulator valves Vil and V15. Used to
indicdte the depth of medulatien,

1ights when the supply to the Modulater Supply Unit {5 completed, Used to indiczte
that the H.T, Délay Relay 511 has operated,

1ighte when the supply to tho R/F Supply Unit (s completeds, When the Reduced Power
gwiten 87 s in the Kalf Power position (UP) the pilot lamp will burn at half
brillfancy. Usecd to indicate thet the H,T. Delay Relay 811 has operated, the supply
s complete to the R/F Supply Unlt and gives an Indication of the position of the
Reduced Power Switche

1lghts when the supply to the filament transformer T12 in the Modulator Supply Unit
is completed,

1ights when the supply to the rilament transforper T9 in the R/F Supply Unlt is
completods

varics the A/F input to the Modulator circults Used to ccntrol the depth of
modulation.

Enables the transmitier to be controlled either locally or from a Remote control
posltion, When switeh is to LOCAL the transmitter is keyeds This position of the
switeh is used whon tuning the varfous eircuits In the transmitter,

REDICED POMER SWITCH. (B7)e Ccntrols the power supplied to the R/F H,T. transformer T7 by insertlng a eroke L3L

N/ STER FILAVMENT SWITCH.
(88)

MASTER HaT. SWITCH (312).

CBYSTAL, (X1)e

MAIN SUPPLY SWITCH (86)

in sories with the primary of the transformer. Used to reduce the R/F H.T. supply
voltage to approximately half whon tuning the transmitter initlally.

Used to complete the supply to the fllament transtorpers in betn the R/F and Modulator
Supply Units, It also complotes the supply to the Control Circult rectifler
transf ormners

Used to spitch ON and OFF the supply to the H.T. transformers {n both supply unitss
The supply 1s not ccmpleted untll (1) Master Filament switch 58 has beon closods
(2) The nagnetle switch 811 has oparated, after a delay of about 60 sceonds after
swlteh S8 has been comploted. This delay is provided by 2 thermal delay wreclay in
the control clreult, and provides the necessary safely arrangenent which provents
H,T. belng applicd to the mercury vepour rectifying.valves until the [ilaments have
reachoed thelr working temperature,

The erystal 1s connected between grid and cothode of valve Vi. The frequency of the
crystals used s from 5,500 ke/s to 7000 ke/s, and by tho use of R/F multiplying
stages on overall factor of X1B 1s provided thus covering an cutput frequency range
of 99 Mc/s to 126 Mc/s. By Uhis arpzngemont the stability of the transmitier 1s
brought to o high order, a4 maximum frequency vapiztlon of on¢ part in 100,000 [s
possible,

situated on bulkhead or wall and {s used to complete The 4.C. supply mains to the
vpansmitter. When switeh s OFF supply mains are {solated from transmitters

»
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L OFERATION,

The procedurd for operating and tuning the Transmitter will be mcil:crlally asslsted by rofardice to

Flgs o which shews tho varlous tuning controls,

(e
(b)

4
+)
(e

—

€loso the ponel door ot roar of trangmittor and moke the Maln Supply gwitch (Mot shown In Flg. a).

Fress tho ON button of the MISTERFILAMENT (SWITCH SBy The two groen pflot lamps PLJ and FLY, should

light. Bwitch 88, as well as completing the J4.C. supply to the fllament transfermers in both supply
units, cempletes the supply to the Gontrol Clreult transformer which couses the thormnl delay to
cumnmence operating. The delay 15 approzinately 60 soeonds s¢ this time rust elapse before Lho supply
kC the H.T. transfermers ean be completod. During this interval set the REDUCED POWER SWITCH 57 te
the nolf power positlon (UP). It is cssential to lteep 87 in this position until the preiininory
Tuning roparations cre corpletod,

8ct the LOCAL ~ REMOTE CONTROL SWITCH Sk to LOCAL (DOWN). The ON butted of the MASTER HaT. SWILCH
812 should be dopredsed, When the delay reloy has operated and completed §11 the twe RED FILOT LAMPS
PL1 ond FL2 will light, The pilot lamp PL2 narked R/F HTe will only glow ot half brillicney due To
the roduced power belng supplied to the R/F H.T. transforner,

The tuning controls should now be set Lo the positions Indlcated In the follovd ng tablo,

TYPICAL DIAL READINGS ON THE TWO R/F WMITS.

- = 1
PRYSTAL FREQUENCY ko/s, (X1) ! 5,550 ¢ 5,850 | 6,250 6,500 75 000)
L - {

i FINAL FREQIENCY Mc/se ! 99+9 1053 112+5 117 ¢+ 126

I
i
1
| DLAL READINGS. DEGREES.
: RIF DRIVER wifT,

i
i
1
[
t
!
i

CRYSTiL OSCILLATOR (C5) ;- 95 i 78 j 60 | 50 30

15t TREBLER (c12) ‘ 93 178 i Bt 8 3]
: 2nd TREBLER (z19) i 66 | 55 i b0 30 11}
i DOUBLER (cz7) r 6 5y L 39 2 i 53

I R{F OUTFUT WNIT,

i

: MMPLIFIER GRID  (C30) i 6o ;=L £ 38 | & 4 3
QFLIFER JWODE (W L 77 i ¢t 0 s | Mo i B
ABRIAL (ok7) i o e 58 B L hE

i . i

When handling the transmitter for the first time, and before insertlng the erystal, (v (s

dvlgable te check all statlc meter readings, Refercnoo should be made vo 55118, Handbook for Transmittor T1131,
paragpaph 02 and Teble 2, in which typlesl readings of all motors under static conditions are given,

TINING,

5s R/F DRIVER WNIT (LOW POWER).

(2}

()

(e)

(d)

Insert erystal X1, output frequency of transmitter will be orystal freguoncy multlplied by elghtocn.
Turn METER SWITCH 81 to poslition marked 0,0, (CRYSTAL OSCILLATOR)s AdJust tuning control C.5 so that
the tuning pelnt is approached in a clockwise direccion. The METER M1 will then show z gradusl fall
followod by o sharp risc. Tho minimum curront roading should bo noted and tuning contral C5 set so

that the doter indicates two millfemperes above this minimum, on the side of the graducl changc.

8ot the METER SWITCH 81 to the T1 pesition and adjust TUNING CONTROL C12 until the anode curront as
indicited In METER M1 {5 a MINIMUM. Checlk that the dial reading agrees, cpproxinately, with table of
TYPICAL DIAL READINGS a8 it !s possible to cbtaln o current dip in another position of the dial, but
this is always woll removed fron tho corrdct position,

Chango gho METER SWITCH 81 to tho T2 position and adjust TUNING CONTROL C18 until the =node current
2s indicated in METER M1 45 o MINIMU,

8ot tho HETER SWITCH S1 %o the positlon moriod O and odjust TUNING CONTROL €27 for HINIMUM anode
currant,

Tho R/F DIIVER WNIT Ls now cpproxifatoly tunod but should ba rovrimed later when full power is syltched
(18
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G RIF QURFUT UNIT (LOW FOWER).

(a) The R/F OUTPUT UNIT is also tunsd initially with the Swltech 87 at HALF POWER.

Set the METER SWITCH S2 to the §.1 position and METER SWITCH $3 to C.1. The AERIAL COUPLING CONTROL
(1) 1s rotated in a counter clockwise dircetion to reduce the Aerial Coupling to a MINIMUM. ‘Than adjust
TUNING CONTROL €30, the grid tuning condenser for maximum deflectfon on METER M2. It may happen
that if the adjustments gy the R/F DRIVER UNIT are nct sufficlently carefully performed, the grid
current will be barely perceptible. In this case the cgrrect grid tuning position could be determined
by tuning, In the flrst Instance, for a MAXIMOM on METER M3. )

Adjust the Anoda tuning condenser clly to glve a MINIMUM reading on METER M3. When the AERIAL
COUPLING CONTROL (1) 45 at MINIMIM, the Anode tuning is very sharp and well defined.

In the preceding tuning instructions only the current in the valve V5 has beéen registered an
Tho meters. The current of V6 can be cheeked by turning the METER SWITCH S3 to the 02 position and
METER @WITCH S2 to position G2.

The corresponding grid current readings shculd not differ by moare than 20. and the anode
current readings by more than 10..

If the Output stage 1s correctly neutrallsed the MINIMUM of cathode current on METER M3 should
cerregpont exactly to the MAXIMUM of grld eurrent METER M2.

This cendltion provides a check that the R/F QUTPUL UNIT is correctly neutralised, If this
condition ia not obtaimed It will be necessary teo neutralise the R/F QUIFUT STAGE. (See para. 16 far
method of neutralising).

(b} Increase the AERIAL COUPLING (1) until the AERIAL TUNING CL7 affects the Cathode current a3 shown con
13, causing a rlse of approximately 6mA. Cheek that the ANODE TUNING CONDEWSER Clfy still glves a #
MINIMY reading on M3, then inergase the coupling until the Cathode Current is approximately 3omA . E
The fLerlal Coupling must be more accurately set when full power is applied.
411 tuning adjustments being now appreoximately ecorrcet the REDUCED POWER SWITCH 57 can be
moved DOWN To the Full Power position.

7. R/F DRIVER TNIT (FULL FOWER).

Sieitel METER M1 Into CRYSTAL OSCILLATOR circult and check that the TUNING CONDENSER €5 is adjusted Lo o
point ot el the Crystal=oscillator ecurrent ts about & mA greator than the minimum on the side showing tho
gracual ghanga.

Cheels thot T tuning, T2 tuning and D tuning all glve MINIMWM current. These adjustments will
usually zive some inerease in the Qutput Amplifier orid Current shown on M2 and the final adjustment should
be mada with this object 1n view.

O I/F OUTFUT INIT (FULL POMWER).

Tle /I Dutout erid tinine coindenser €39 should be retuned for MAXIMIM deflection on M2 and the
anode toning condenser cbly retuned until eathede current en M3 1s a MINIMIM.

A check should be made ve snaure that neutralising condition is still correct. This will be
correet vhen the Anecde Tuning eauses MINIMUM cathede current, read on M3, and MAXIMIM grid current, read on M2,
to coour together,

9 AERLAL IMPEDI/NCE MATCHING.

The maximum earrier output is the result of correct matching of vthe aerfal Impedance end 15 obteined
when the following conditions aro satisficd:=

(&) The AWODE TIMNING is set to give MINIMUM cathaoda current.,

(o) The AERIAL TUNING Is set to glve MAXIMIM cathode curreht.
(e) The AERIAL COUFLING is adjusted so that tho cathodo current {s 85 to 90 mi for each amplificr valve
wWhon the conditionsg (a) and (b) ard independently satisfied.

To obtain the three speeified conditions the following method I8 carrled cut, With AERIAL CCUPLING (1)
at MINIMDY tune the ANOUE CONDENSER C4b for MINIMIM cathode current on M3. A dip to about 4O @4 should be
obtalned. wnllst the coupling {s at MINIMUM the ASRIAL TUNING, CL7 will not affect the cathode eurrent neter
reading. On incrozsing ABRIAL COUPLING, (1), gradually It will be found that, as the AERIAL TINING, Cl7, is
varicd through roesonance, a rise In cathode current will ocecur. This is roughly proportional g tha pover
dellvered to the acrial and will fncroase as the coupling s tightened, Next increaseé the coupling until the
rise In eathode current is about 25 mi and, when this position is attained, finally adjust the AERIAL TUNING
¢h7 to zive MAXDUM eathode curront.  Inerease the AERIAL COUPLING (1) S0 that the cathode current increases to

ES to 90 mb,

The correct aorlal matehing has now been atiained.

10.  MODULATQR OB,

msert the headphohcs plug in the LOCAL MONITOR JACK J1 on the R/F output panel. plug & thred polnt
{tlp ring and sleeve) microvhone plug Into the LOCAL INPUT JACK J2 on the modulator panel. It should boe noted
a twe polnt plug must not be used,  In the absence of speceh the UETOR 144 will indicate about 50 mA. Speaking
into the micropheng will cause the surrent £o risc dnd glve a rcading roughly proportional te the spoceh Insut
level. . Fpoosh siould Lo hatird In the headphenss and, 1f this is of gond quality, It indicctes that the transmisier
s operatinz eorcuctly up Go the sorfcl foeder,  fny fault in the transmitter will reveal 1tsclf eithar through
abgence of spocch, oo thpolgh severd distartiod, in the headphones.
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The MODULATOR VOLUME CONTROL 63 should be set, so that when spesking normally, the mean modulator ancde
current on MYy Is approximately 120 mA . In these conditions the R/F Output anode current on M3 should kieck up
slightly, indicating that the carrier is being just fully modulated.

It 18 not essential to adjust the MODULATOR VOLUME CONTROL R63 with any great preclsion, cr to
interfere with It unnecaossarily.

The METER SWITCH 82 should now be turned to the position marked MON. and the METER M2 will novi read
approximately 3mA. This Is an indleation that a carrler freguency 1s beinz delivered o the acrlal feeder.

11.  REMOTE CONTROL OPERATION.

Set the LOCAL-REMOTE SWITCH 84 to the REMCTE position. When the Remote Microphcne Circuit Is
closed the transmitter is switched on and is imnediately available for usec.

12,  SWITCHING OFF THE TRANSMITTER.

To switeh of 7 the transmitter depress the butten 3 which is part of the H.T. ON=DFF SWITCH 512 and theh
the button L which is part of the L.T. ON=OFF SWITCH 88. If required to Isolate the transmitter entirely the
MAIN SUPPLY SWITCH 86 may be switched OFF.

13. liaCalWe OFERAT [ON.

To¢ kay the transmitter from the LOCAL position, place the LOCAL - REMOTE CONTROL SWITCH Sk to LOCAL.
Complete the power supplies by melking SWITCHES 58 and 812 and after the delay roley has oporated and eompleted
51t the transmitter will be 1n the ON condition and radiating the carricr frequency. On pressing tho morso kay,
the TONE SOURCE or M.C.W. oseillator output will modulate the transmitter. The depth of this medulatlon
may be checked on METER M4 and monitored with headphones plugged into LOCAL MONITOR JACK o

To koy the transmitter from tho REMOTE position, place the LOCAL = REMOTE CONTROL SWITCH S84 to REMOTE,
The transmitter will be in the OFF position until the Microphone Cireult is completed, with sb in REMOTE positlon.
Thus to modulate the transmitbor with ¥.C.W. the microphone cireuit is first corpleted and then the morse Key
prossed to conncet the output of the M.C.W, cselllator to the MODULATOR CIRCUIT,

14.  BRIGF TEGANICAL DESCRIPTION.

The transuitter conslsts of slx separate unlts mountod together in a rack and enclesed in a stocl
cabinet. Reading from top to bottom the units are:=

R/F OUTPUT UNIT.

R/F DRIVER WIT

MODULATOR UMIT

CONTROL UNIT

MODULATOR POWER SUPPLY WNIT.
R/F POWER SUPPLY UNIT.

13, R/F DRIVER UNIT.

The unit contains 4 stages.

1. A orystal osclliator stage.
2. 1st Trebler stage.

3. 2nd Trebler stage.

4, Doubler stage.

4 simplified drowing of the R/F driver unit is shown in Flg. b.

Tho crystal oscillator cfrcult uses 2 VI52 pentode valve, V1. The orystal is connceted betwrean zrid
and cathode of this valve. Excitation for the crystal ¥1 is provided by the ancde=grid capaeity of the valve and
this 1s augmented by the eapacity provided by two small condensers, ¢ and 3, Jjolned ln series ond connected
botwoen anode and control grid of valve Vi, Thlg extornal capacity facilitatos the sterting of oselllations of
the crystal but, in ordor to 1imit the cxoitation to o safe amplitude, o 60 m4 lamp fuse, M, Is thelnded in the
erystel to oarth eircult.

A cambination of grid leak and cathode olas 1s used in each of the four stcges of the R/F driver unit.
In tho ovent of 2 follure of the crystal controlled oscillator or of cny other RfF soursc of grid vxelusvlion, grid
leok blas alone providos no protoetion sgalnst cxcossive cnode current, but the blaos daoveloped agross the cuthoeda
resistanco will prevent exsossive anode ecurrent, cven should the grid drive fail, .

The oscillotor elrcult of valve Vi is completed by 2 R/F choke Li having & zrld lea resistenes R6 In
series with 1t, The choke L1 pravents the érystal, X1, from belng short-eirculted to R/F

Twe resistances, in serdes, R7 and 18 are included in the cathode circuit of valve vi. The resistance

R7 1s the cathode bias resisgance and R8 a meter rasistance.

A4 meter 1 1s provided te read the total current of cach valve in the unit,. The cathode clrcuft of
cach valve 1s cemplobed o carth by a metor rosistonce R, R18, R30 and R35 and the fietor switeh 51 connocts
the nillicmeter M1 across any of theso resistances.
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Condenser 07 1s & by-pass for the cathode circuit, the heater leads being by-passad by ccndenser db.

. The tuned sncde circult of valve V1 consists of an Inductance L2, having in parallel with it a fixed
ocndenser {C4) and a variable condenser C5. The R/F choke L3, and a bank of dropping resistances R1 to RS complete
the anode supply to the H.T. line, Two resistances RS and R10 in series effect the necessary voltage drop for the
screon grid of the valve V1, The condensér CB holds the potentlal of the scroen ab a constant value ond prevents
the screen grid frem assuming an R/F potential and, In consequence increasing the feed back to the erystal Xi
baycnd the limit of safcty.

The coupling between the tuned anode eircuit of the crystal oscillator circuit and the grid of the Lirst
frequency multiplier i{s by means of the condenser €9 and o choke-Ll having a reslstance bridging 1ts windinzs.
This arrangement provides for the damping out of parasitic ossillations and enavles the grld of the valve V2 to be
presented with the fundamental freguency of the erystal Xi.

Resistance R16 15 the grid leak resistance and R17 1a3 the cathode bias resistance. A tapped inductance
L5 and & variable cendenser C12 provide the tuned anode circult of the VI79 tetrede valve V2, The constants of
this efreult are so proporslioned that only a narrow band of froguencles elther stde of resonance to the third
harmenie of the crystal frequency are ampliffied. Owing to the selectivity of thisstage unwanted hermenies are
practically eliminated and the desired frequency passed on to the subscquent valve.

The veoltsge dropping resistanccs R39 and R11l to R15 reduce the H.T. supply to 2 sultable velue for the
ancdp of valve V2 and the screen grid voltage 1s reduced by a resistance R21, which serves to maintaln the scr-on-
grid voltage at 2 suitable value relative to that of tho anode. A condenser €13, between the junetion of R19 ind
R21 sompletes the screen grid eircult to earth with respoet to R/F voltages. The rosistance R19 s anoontl-
parasitic registance,

The anede sircult of the valve V2 ls coupled to the grid elrcult of the second Irequency trebler stage
threugh a sondenser 015 and a damped choke L7 in & manner similer tc that coupling the anode of V1 to the grid

of va.

A VI79 totrode valve V3 1s used in this stage, The tuned anode circuit of the valve V3 consisting of
an inductance L8 with 2 condenser 19 In parallel {5 designed to resonatc at the ninth harmenlc of the erystal
frequency. The anede of valve V3 1s tapped down on the inductance L8, to incresse the scleckivity of this stage,
In a similar manner to that of tho Tirst freguency trebler valve V2.

The assoeiated grid cathode eireuits of valves V2 and V3, heater, by-passing and blasing arrangements
are ldentieal In the two stages. 1

The veltage dropplng arrangement for the ancde of velve V3 1s provided by & Dank of rosistances R22
to R27 and R22a to R2La, which together provide a resistance equivalent to that in the previous stage. The R/F
choke L9 18 by-passed from each end to ecarth through twe cendensers c16 and ¢17, Resistance R33 provides the
necessary voltage drop for the screen-grid of valve V3 and is decoupled by the condenser C20.

The cutput of the second trebler stage s capdeity coupled, by condenser €22, to the grid of 2 directly
heated triode valve v, VI62. Thls valve is the final, or doubler valve of the R/F driver unit. 4 choke L10 and
resistance R4O complete the grid=filament circuit, The low-potential end of L10 is by passed to earth through &
cendenser 023, The filament leads arc also bypasscd by condensers €28 and €29.  Fllament chokes L13 and L16, for
the suporession of undesirable oseillaticons, are inserted ir the leads from the 75 volu supply.

4 fllament centre-peinting device consists of two resistances AUl and R42, their centra—pcin}‘. being
earthed through a bank of resistances R35 to R38 in series. This bank of reslistencesmakes up the eathode biasing
resistance for tho velve Vi, the reslstance R34 being the meteor reslstance as previously mentioned.

At the very high frequencles used in this stage and due to the anode te grid feed back arlsing from
the Internal capacity of the valve VL, neutrallisation becomes necessary to prevent this stage becoming sclf-
ssolllatory. Condenser 026 1s the ncutralising condenser and ls adjusted and preesst at the factory, In such &
position, that the stage is noutralised over the whole frequency range ccvered by the stage., A link Pi, In
the anode supply lead to valve Vl, !s used when this stage 1s belng neutralised. IT 1s not used under normal
cperating oonditions,

The encde turiing thdustance L1l 15 centre fed from the H.T. line through a nlgh frequency choke LiZ
whicn 18 bypassed by condenser €2, ‘The inductance L1l 1s tuned To the 18th harmenic of the crystal freaquency
by the serles tuning condenser C27.

The cutput of this stage 1s link=goupled to the R/F OUDPUD by a coupling link L15, & low lmpedance R/F
twin~transmissicn line and a ccupling link L16.

16. R/F QUTPUT WIT.(Flg. ©).

Thig stage consists of two VD62 triodes V5 and V6 operatinz in push=pull. The sireuit consists of &
neutralised tuned grid and tuned anode circult operating at the crystal freguency multiplied by elghteen,
which {s the cutput frequency. Twe meters are supplied M2 being a grid meter and M3 a cathode meter. A VE6T
valye V7 is alsp contained In this unit. The anode and grid of this valve are strappcd together and are
capacity ceupled ¢ tho tuned acrial cirenlt, The valve V7 acts as a diode and 18 used as a mondtor valve,
THO rectificd R/F enorgy can be measured on the grid meter M2 which provides a check up to the Acrlal reeders
that the transmitter ls operating satlsfactorily. THe A/F output of the transmitier may alsc be checled by
means of head-phcnes plugged inte a jack J1 jolned across the load resistance of the monitor valve.

_ The grid meter M2 alsc provides the tuning Indlcation when the grid eircult 1s brought inte
rosonance with the applied freguengy from tlic R/F BRIVER STACE.
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The anode clrcuit consists of inductance L22 tuned by condenser chl.

The output from the MODULATOR eircuit {s fed to the ancdes of the R/F OUTPUP valves V5 and Vo

by a centre tap on the ancde Inductance 122. The anotics arc thus modulated at high voltage by the output
of the MODULATOR STAGE.

(11)

(111)

17.

{b)

.t

The neutralising cendensers are genged and are operated from the panel control 2, (Fig. a).
To heutralise the R/F QUIPUT STAGE.

Open rear door of transmitter and remove H.T, link P2, at rear of output stage, thus
disconnecting H,T, supply from anodes of valves V5 znd V6. (Flz. o).

Close roar door and switeh on supplies to Transmittor. It will be necessary to walt for the
delay relay to operate.

With LOCAL-REMOTE switch in the LOCAL pesitlion, tune the R/F Driver Stage as outlined In para. 5.
Then adjust €30 until the meter M2 reads a MAXIMIM. Tune the anode eondenser ch44 until the grid
current 1s a MINIMIM. Then adjust the ncutraliging control 2, Flg. 4, until the grid current is
again at MAXIMWM retuning the grid ecircult to give a further rise in grid current. Repeat the
operations until the anode ecircuit tuning, by means of Cll, ceases to cause a dip in the grid
current reading on M2. The stage is now neutraliscd. Replace the link P2 thus restoring H.T.
supply to anodes of output valves. It should be noted that the safety switeh, that is broken when
rear door of transmitter is opened, breaks the supply to all transformer primary circults. it
will therefore be nocessary to walt for onc minute, afteor replacing link and closipg rear door
before supplies are restored. When power is avallable check that the MINIMUM anode eurront
corresponds to MAXIMUM grid current as the anode clreuit is tuned through resonance. The Aerial
eircult is link coupled to the tuned anodo eircult of the Output Amplificr.

The Aarial elrouit inductanec L27 1s tuned by eondenser Ch7. The coupling betwoen the link
circuit and the jerial eircuit oan be varied by the Aerinl Coupling Control 1. This eontrol as
well as providing a means of transferring cnorgy to the cerial alsg acts as o means of matching
the Impedance of the aerlal to that of the Output elrcuit. (See Para, 9).

MODULATOR TNIT.

4 simpliried diogram of the Modulator Unit is shown in Flgs, d and e,

The unit s designed to oporate with a earben granule microphenc.
High voltoge, clags g anode modulation is uscd, The meodulator consists of i=
1, Pro= Amplificr.
2, Push-Pull Amplifier.
3. Driver and Modulator QuUUpUL Stagi.
L. M,C.W, Oscillagor,

PRE-. APLIFIER. (Fig. d).

The pre=amplifier conslsts of two resistance capacity coupled VR67 triode valves VB and V9.
Two alternative A/F input eircuits, LOCAL and REMOTE arc provided. The LOCAL mierophane i3
conneoted to Modulator by JACK J2, the REMOTE control cireuits being connected through a
distribution block in the unit. A polarising voltage of 24 volts Is supplied from the CONTROL
CIRCUIT RECTIFIER., To provide suitable impedance matehing whon the Local microphone 18 connected
in cireuit, the input transformer T1 is tapped. Tho LOCAL-REMOTE SWITCH Sk when in the REMOTE positlon,
brings the whole of the primary winding of T1 across the incoming line torminals and breaks the LOCAL
circuit. To maintain stability in the PRE-AMPLIFIER tho valves and asscelated components are
contained In a geparate sercaning box. A varlable rosistance R63 Is the volume control, varying
the A/F input voltage to valve V9., The output of the PRE~AMPLIFIER is connected To MODULATOR UNIT
by transformer T2, Also connested to the primary winding of T2 is the AUDIO OUIPUT of the I.C.W.
oselllator. This consists of a Hartley csecillator using a VR67 triode valve Vi6, The heater supply
for this valve also provides the keying voltage for the koying relay. A small metal rectifior
rectifies the heater voltage for oporating the relay by means of the morsc key. The rolay transfers
the 1000 oyele ’MF‘ output of the M.C.W. oscillator or TOME SOURCE from carth to the primary winding
of T2 when the morse key is dopressed, The M.C.W. OSCILLATOR 1s eontalned in o metal scroening
box which Is plugged into & sultoble socket situatod In the MODULATOR UNIT.  As the outpubt of the
PRE=AMPLIFIER and the M.C.W. OSCILLATOR 1S permanently connected to the primary of transformer T2
no additional switehing 1s necessary to change the typc of modulatioh.

PUSH=PULL AMPLIFIER. (Fig. e}.

} The seecondary winding of transformer T2 Is carthod at the centre polnt, two outer ends
foeding the grids of two VRS triodo valves V10 and Vi1, joined in push=pull. The anodes of
valvas V10 and Vi1 arc joined to tho cppesite onds of thoe primary winding of a tronsformer 13,

the centre peint of which s tappod. The H.T, positive supply to the anodes of V10 and V11 18
fed to this centre tap, through the smoothing ohciko L29 and eondensers €109 and c117, and dropuing
resistanco R78.
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(o) CRIVER STAGE AND MODULATOR QUIPLT STAGE. (FIg. &),

The output fpom valves V10 and V11 {s taken from the secondary windings of the transformer
T3 o the grids of valves V12 and V135, These are bedm tetrode valves (VI75) and are cennceted
in pushepull. The anodes of the valves are connseted to' the primary of a transformer T throush
anti=paras'tlic rosistances R91 and R92, the H.T. supply being connectod to the contre tapped
primary of T4, The secondary winding of ThL 15 alse centre tapped and 1ts outor onds are
connceted To the grids of Stwo VI76 valves Vil and Vi5. These valves arc conncoted 1n Class B
push-pull and rin at zerc blas, running into grid current whon deiven. Tho valves V12 and Vi3
st thorefore supply edmslderdble power to the grid elircuits of ViL and ¥15.

To overscomo the possibility of distortion, two lending rosistancos R93 and Rl are connected
derass the twe halves of the socondary of transformer T4 and theso resistances sorve to keep the load
eopstant, A further reduction In distortion is breught about by the Introduction of a certain
-'unu_}mt of negative feed back in valves V12 and V13 through reslstances R89, a90 and condansors
ey and G115,

The anodes of valves Vil and v{5 are connectod to the two ends of the primary winding of o
medulotion transformer 15, the H.T. supply being fed To She contre point. The secondary of T5
i3 connected In the apode H.T. supply cireult of the R/F output valves which 1s thus modulatod
by the AJF cutput from valves V14 dnd V15. The spcendary of TS5 carries tho D.C. of the R/F
Amplifier and the transformer is specially designed to work under these conditlons. The stzge
comprising Vil and V15 {s designed to deliver nearly 200 watts undistertod powicr of good offieioncy.
The anode current varies with the power eutput and the readings on meter MY cen be plotted to give
zn Indication of power output.

The R/F QUTPUT AMPLIFTER roquires approximately 90 watts A/F power for 100% modulation, To
prevont over-modulsticn imlters Wi, we, W3 and Wl are included in the grid eirouft of Vil and V15
Those Taxo the form of metal reetiffcrs which are blagsed from the 300 volt §,7. Supply by the
potentlonstor fomied by RSS5 and R96. The bias 15 approximately 76 volts, For poak Input valtogos
aolow this voltage, the limiters arc Inactive but, whon the value is excceded, the rectifier bocomes
condustive over that portion of the cyele over which tho slgnal voltage exciods 76 valts with
consaquont flattening off, cor limiting of the pecks.

() 15.0sWe OBCILLATOR. (Flg, £).

The 1.0.0W. U20ILLATOR or tone s8urée ponsists a;‘ a Hartley Oseilldteor using a VRG/ triode
valve V16,

The hpater supply for this valve also providos the keying voltage for the relsy 85. 4 small
notal rectifler, W5, Peetirfos the heater voltage for opcrating the relay by moans of o morse key.
s tunedoeireufn, conststing of inductance L3O and condenser 0125; ls jolned botweon ancde cnd prid

i velve VI6, dnd yill oscfllate at approxmately 1000 cfs.

The elrcuit will oscillate continuougly when the supplies are completed, and the valve
subput Is fed into @ resistance load consisting of resistances R100 and R101. CondenscerCig8 is
a bloeking condenSer to provent the H.T. supply voitage passing through the load rosictances to
the eatliode of the valva.

Witk the key at rest the output of the oscillator ls ecennected to =H,T., and earth,

When the morse key 1s depressed the bobbin clreult of ths keying ficlay 1s completed zhd the
crtact Shocunnects & portion of the output voltage, that developed botween tho varlable tap on
resistance 101 and earth, Lo the primary of 'the transformer T2.

The oseillator unit {g contalned In a metal scrocning box, the nocessary conncetions being
Prousht oul to a plug connector P4.  Tho unit ls plugged Into a socket Ski to which the connzotions
g pernsnently wired (Fig. d).

10,  ROMZR SUPPLIES.
L@ power supplies of The R/F and Medulator units are shown In the simplified skoteh Fig. g.

Ihe malts Input ls fod Into tho primarfcs of transformers tapped To catar for differences in
Tog supnly voltage.  Veltagds of 200 to 250 volts in steps of 5 volts can bc accommodatod. Soparata
power slpply units are provided for the Modulator and the R/F unfts. The Modilator Pager Supply
provides 200 m4 at 300 volts for all stages cmept the output stage, For this stago Q'5 amp,
tayimum ot 1000 volts 4s avellable.

I5he R/F supply unit provides 0.5 amp. at 1000 volts. Thore is no separate blas supply for any
(idvae, the mlerophone pelarising voltage, roloys and tho romote pillot 1ight ore operated from o 2k volt
supply unie which s nountéd In the Control Unit,

The whole vransnlitor consumes 1415 KaVeds with no modulation, rising to 1°2 K. V.4, on full
aduiation,

The RAF Pover Unit omploys twe mercury vapour ree¥ifior valves V17 and V1€, Vi72, in a single
80 full wave rectifying clreult with o choke eondonser smoothing notwork. This arrongenont orovides
Zor; poad rogulations,
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M.C.W. OSCILLATOR OR TONE SOURCE
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A ehioks L3k 1e Inserted in the supply line to transformer T77. The choke ear bo switched
in er ocut by the REDUCED FOWER SWITCH 37, and roduces the Input voltage to half value, The transformer
. 17 1s the H.T. transformor ond has two secondorics, onoe supplying the roctifying valves VA7 and V18 and
tho athor supplying tho H.T. pilot lamp PL2, £ transformer T8 supplics the filoments of W17 and
V18, Tho filament transformer TS has six specendaries and supplics the hoaters of the various valvoes,
in the R/F unit and the R/F L,T. Pilot lamp PLL, The primaries of transformers T8 and T9 are
Joined In parallel, the supply boing comploted under working conditions by maidng the MASTER L.T.

. BWITCH 88,

The Modulator Power Unit has four transformers. Transformor T10 is tho H.T, trensformer
and supplics two VU72 moreury vepour roctifying valves V19, V20, in & singlc phasge full wave
rectifying cirouit with a cholte condenscr smoothing notwork. The oircuit Is dosigned to supply
o woll rogulated voltago over a wido range of load currants cntailed by the Class B output stage
of tho Modulator. Theo sccond secondary of T10 18 not used, Tronsformer T11 supplies the filaments
of valves V12 and ¥20. Transformer 712 hes five sseondarles and supplies the heaters of all valves
in the modulator wnit, the L.T. PILOT LAMP PL3 and the filaments of the rectifying valve V2l. The
transformer T13 has two secondarics, One provides the H.T, toa full wave nard valve rectifiar
yu7i, V21, with o condenser choko smoothing filter, The othor sécondary supplics the H.T.

PILOT LAMP PL1.

The primary windings of transformers T11 and T12 are joined in parallel and will also be
supplied by moking tho MASTER L.T. SWITCH S8.

The pripary circults of transformors T7, T10 and T13 are supplicd from the MASTER L.T.
SWITCH 88, via tho MASTER H.T. SWITCH S12 and tho mognetleally cperoted switeh 511, This arrangement
mekes it Impossible to ecmplete the supply to the H.T. transformers until the filamont supply has
bean eompletod, The magnotically operatad switeh, 511, being sentrolled by a system of relays prevents the
supply to the H.T. transforiors being comploted until the filaments of the valves have reached tholr proper
working vomperature, although the MASTER H.T., SWITCH 812 may hove been MADE simultonecusly with the
MASTIR L.T. SWITCH 83, 1t ghould bo notod that the supply to 21l trensformers is broken by the SAFETY
SWITCH 86 en cpening the accoss door ot the rear of the transnitter.  After thils door has
beon opencd the delay eircuits will havo to complote thefr cyele of operation bofore the H.JT, in both
Supply Units can be coiplcoted.
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19.  CONTROL CIRCUITS. (Fig. g).

With the Transmitter door cleused the supply mains are completed to the transformer T6 by the
cporation of the MASTER L,T. SWITCH SBe. The secondary of this transformer is connescted to tho me'c.al
rectifiers W6 which provide 24 volts for operating the H.T. delay clrcuit.

The action of the delay and control circult is as follows:=

The positive cutput of the restirier !s connected via a realstance R104 to a THERMAL RELAY
REL. L The heater oireuit of this relay is completed to EARTH via the 18U contact of REL. 5 and the
18t centact of REL. 6. The nogatlve of the metal rectifler bridge 1s connected to EARTH thus
completing the HEATER circuit,

The moving contect ¢f REL. L, with the temperature rise due to the heater circult, moves
from contact C to contact H., This operation ccmpletes the clrouit through the bobbin of REL. 5
which causes this relay to cperate.

With REL. 5 in the ON position, contact | breaks the HEATER cireuit of REL. 4, contact 2
prepares the olrcuit for the bobbin of REL 6, and contact 3 locks the supply te the bobbln of REL 5

via eemtact L of REL 6.

As contact 1 of REL 5 has broken the supply to the heater of REL L, the moving contact of
this relay will, after the necessary Llme for the heater %o cool, move from contact H to C.

When ¢ contact is completed the supply 18 made via cortaet 2 of REL 5 through the bobbin
of REL 6. This relay operates,completing four contascts. Contact 1 breaks the heater cireult
of REL ly, contzet 2 prepares the elrcuit of REL 2 via choke L31, contect 3 prepares the circuit
for aupplying the REMOTE PILOT LAMP, and contact 4 locks the supply te the bobbin of REL 6, and
at the sams tima breaks the supply to the bobbin of REL 5 whlich moves to the OFF or normal position.

The operation of REL 2 depends upen the position of the LOCAL-REMOTE SWITCH 8b.

With this switeh in the LOCAL position the bobbin ciroult of REL 2 ls oompleted via sl
the auxiliary contacts of the LOCAL MICROPHONE JACK, the bobbin of REL 3 and earth. The single
céntact of REL 3 would bresk the supply to the REMOTE PILOT LAMF thus Indlcating to the REMOTE
CONTROL Pesition that the REMOTE CIRCUITS are ret connected, The completion of the beobbln slreuit
of REL 2 would eause thls relay to operate closing two contacts. Contact 1 completes the supply
to the bobbin ecireuit of H.T, SWITCH 811, contact 2 Intreduces two condensers C132 and C133 In
parallel to earth In order to prevent REL 2 chattering.

The operation of 511 completes the mains supply to the primaries of the H.T. transformors
T7, 710 and T13 providing the MASTSR H.T, SWITCH 812 has besn completed. This eycle of operations
will take approximately 60 sesonds from the time MASTER L.T. SWITCH 88 has been completed.

With the REMOTE-LOCAL SWITCH BY in the REMOTE position the baobbin oiroult of REL 2 1s enly
oomplated when the REMOTZ-MICROPHONE circuit 1s complated by dopressing the PRESS TO SPEAK SWITCH on
the REMOTE MICROPHONE. The operaticn of thls awitch therefore carrles cut two purposas.

(1) Completion of the microphone circuit.
(11) Oompletion of the H,T, Bupply to the transmitter by vhe operation of REL 2 and 31%.

An additional EARTH s Introduced on REMOTE~LOGAL SWITCH 8L which has the effect cf short-
elroulting through earth the bobbin of REL 3, when switoh 84 1s to REMOTE. The relay REL 3 will
nct operate uhder these conditions and the oonteot will thus complete the supply to the REMOTE
PILOT LAMP indicating to vhe REMOTE CONTROL FOBITION ®hat the REMOTE-LOCAL SWITCH ‘s In the
REMOTE POSITION.

The ohoka and oondenser C131 provide the-‘necoessery smoothing for the polarising veltage
required by tho mlerophcne in use.
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1. GENERAL. *
DATE OF DESIGN:= 1941,
FREQUENCY RANCE:= 100 = 120y Me/s.
WHERE FITTED:= AS & component af TYPE 87.
In Crulsers and above.
USE:= For R/T communiocation with fighter alreraft
May also be used for the reception of C.W.
slgnals.
POWER SUPPLY:= Re A, Fy POWER SUPFLY UNIT TYPE 3, requiring
190/250 volts 50 cycles singlc phase AJC.
supply.

by a froquency changer with a scparate caclllator valve, throc stages of I/F amplification, = combincd sccand

Tho rocelver employs a superheteradync eircult censisting of a radie frequency amplificr, followed

doteetor and AuG.Ce rectifficr valve and two stages of AJF amplification. For the reception of C.W. a beal
froquency oselllator volve mey be switchod into the detoctor clrouft.

The four main tuning condenscrs arc ganged and oporated through a slow metfon drive fitted with =

calibratod seale,

Zs

CONST RUCT [ON.

The framework of the rocelver consists of a chassls and front panel. Tho panel measures 19 in, x

*10% {n. and tho chassis 17 in. x 10¢ in.

Tho roceiver is primarily intended for rack mounting, but is also suitable for bench mountling.

4 dust covor fits over tho chossis end plated handles arc fivted to the panel to facilitate handling and to
enable the reocivor to bo turned over on to its face for Inspection, without damage to tha controls.

3

CONTROLS. (Figs 1),

TINING GONTROL (1) A slow motion drive that controls four ganged tuning condensers. It
also operates the tuning pointer that moves over a dial calibrated from
0=180 degroes. Uscd o tune the recelver to any giveh freoquensy.

CALIBRATTON CARD (2) Indicates the frequencics correspending to the verious dlel settings un
the TUMING CONTROL DIAL.
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LONE FREOTENCY Verlos tae vuning of tho DEOT FenURNCY OSCILLTOW CIRQMT nnd
CONTROL CONDENSOR (colk) thus the pitch of the note whan reseiving = GV, signal.

Nat used for the roeccptlen of /o,

DIRING METHR (M1). Heasures the H,T, eurrent toe She first 1/F WFLIFIZR volve. When
tHe QAIN CONDROL SWITCH 31 15 $at by AITOMATIC GLIN CONTROL the
movor will indicate a MINIAUYC whien the TUHING CONTROL 1 1s adjustod
aceurately to the ineeming sipnol Treoueney. The valug ef the
HINIMD ¢btalned serves 2s on =id dn forming o estimate of the
gtrongth of signal being roceived.

Calli CONTROL Sprren (81). 1s o three pesition switch markod;=

(1) AURQMATIC SHIN CONTROL
(11) MANUAL GALN CONTROL.
{141) TOME /D Ma. CLIN CONTHOL.

rosltions (1) and (11) glve the operntor the shoiee of dutuatic
or manual gein control and the third posifticn switches the BELT
FREGUENCY OSCILLATOR into eircult.

ATTENUSTION SWIDCH (52). Vardes the output of the recefver, It has throo positlons markod:—
o (Full output, 240 willivatts).
<6 b {60, milliwants).
=12 db, (15, millli=tts) .

Used to reduce the intenslty of n excsssivoly loud sfanal,

SENSIT[VITY PRESTT Allowa the amplificatidn of the I/F empliffer valves to be adjustod.
RESISTANCE {WVR1 It Isnormelly sot to the positlon what gives maximun dnplification.

R/F GaIN CONTROL (VRE). Varies the ampliricotion of tic I/f cmolifior valves In
conjunction with SENSIPIVIFY PROSET RESISTANCE VB1. Tho R/F
GAIK CONTROL VREZ 18 not in tho clreult when the GAIN CONTROL
SWLTCH 81 is in the AUTOMTIC Calll CONTROL pesition. Used to
allow tHe gperator IHANIMAL ~ontrol of the H/F supiiffeation of
the roceiver.

L/F GATN CONTROL [VR3). Used ®o control the cutint from tap Seeond debecler to tho AfF
amplitlor stages of che poceivar,

MWITOR ! JAGK- (J15.» Usad to mondtor tha putput of the recefver when supplylng o
RENCTE CONTROL FOSITION,

Jonneets the REMOTE CONTROL TOSITION vie o 6 peint plug ond sceket,
ealled a JOWES PLIM, To the output of tho recelver. If loeal
headphones are plugged {hto QUTFIR JACOK J2, the supply from tho
rocolver to tho RIMOTE CONTROL FOSITION will be disconncstod.

L

Al 108

after the rocoiver Wss Poen motnted on. Bhe rack or boneh, It ehould be cennceted up by Inserting
tho six sontact acciet from the FOWER SUPFLY WWIT Into the pluz at the rear of theo resoiven, Thon insort
aerial plug Into tho zericl sceket. Switeh on tho power by moans of thic ON = OFF switeh on the FOVER SUPPLY
UNIT.

Ingort who telephens plug Inbs the HONITOR JACK J1, sct SCTENLSTION SWITON 52 to the = 6 di, posl-
tion and put tho CADN CONTROL SWITCH 51 to the 4,0.C. pesitien, Set the L/F GAIN CONIROL VA3 €5 thot Lhe
polnter is about vertical.

Refor to tho CALIBRLTION CARD 2 ond from this the approxinate dind gorting for tie desircd
froquoney oy be ohoafned, If 1t Is roqudred §9 tung tho roselver to o froguoncy noh shonm on ocard, the
apprezinace diol sotving moy bo obbeined by fnverpolstlon,

S5t Tht thnlng 2elnter ©2 Lhls posfulun, and If 2 sighsdl fs prosent the spbintn setting eonibe
doterminad by reeiing the condensors until MHILAM reading is obtzinoed In tho TINING FRTER M1
If no external gign=l Is woflobla, the rocoiver mgy - be tuned by aioong of O CRYSEAL MONITOR PYER L.
The tuning pesition will vory slizitly whilst the vectlver 1§ worilhz up. It is esseatizl thareroro
to ollow the Instrument: t4 wirm op foroot leest ten minutos and preferably bolf an ot bersre the final
adjustrents are mode, No furthor adjustmont should then be nocogsor: For ot loast o day.

The TUNING METER M1 is intended primoeily te foellitave cgoiirate tundpg, but 1t alse Indicdtes the
strength of an incoming signcl. 4 strong signal produces o lopge reduction in reading while' s weak slgnzl
ctmsss cyly o small reoduction, 3
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The following table Indicates the approximate values of signal atrength for various meter readings.

SIGNAL STRENGTH °  y11114MPS ON TUNING METER
(MICROVOLTS)

When the GAIN CONTROL SWITCH S1 is in the 4,G.C. position, the L/F GAIN CONTROL VA3 should net be setb
to more than £ of 1ts maximum position, otherwise distertion will result.

The ATTENUATOR SWITCH S2 should hormally be set to the =6 db. position, but If the output volume 13
still fnsufficlent with the L/F CAIN CONTROL VR3 set to 4 of its maxlmum, then the ALTENUATION SWITCH 32 should
be moved to the "o position. Conversely, If too much volume is obtalned on = 6 db. positlon 82 sheuld be movad
to =12 db, position,

For normal R/T work the CAIN CONTROL SWITCH 81 should always be left in the A.C.C. position. The
R/F GAIN CONTROL VR2 and TONE FREQUENCY CONTROL C6L are thus switchad out of elreuit, and the only controls uscd
are TUNING 1, L/F GAIN VR3 and ATTENUATION S2.

Sa BRIEF TECHNIC/1 DESCRIPTION.

The receiver employs a superhoterodyme eircuit consisting of a R/F amplificr stage, 4 froquency
changer with 2 separate osclllator valve, three I/F amplifier stages, o double dioede detector and A, 0.0,
rectifier and two stages of A/F ampliffcation. A beat frequency' oseillator valve pay be swltchod into tho
elrcult for the reception of C,W.

4 simplificd diagram of the recedver is glven In Fizs. 1 and J.

The tuning of the recciver is effected by means of the ganged varizble eondensers €3, €10, 11 cnd
¢21. Each tuning condeonser being shunted by a small pre=sct trimmer.

The Aerial 1s coupled to the first tuned circuit Li, C3, by the eoupling condenser C1. This clreulc
forms the tuned grid circuit of the R/F amplificr stage which uscs & pentode valve VR6S, Vi 'The reslstance
R1 provides some damping in the serial elrewlt and Improves the stability of tho R/F stago. The R/F valve
V1 docs not provide mich amplification, 1ts chicf purposc is to fncroase the selectivity of the recelver.
orid bias for Vi is provided by the cathode resistence RL, and the A.0.C. blas 13 applied to the grid of thoe
valve via the grid leak R2. .

The output of the R/F ampliffer is tuned transformer coupled to the Frequency Changer V2 walch uscs
a VR65 pontode. Throe cireults, tuned to the slgnal frequency, are thus included before the frequency echangor
valve in order to reducc sceond chamnel interference from powerful transmitters on adjacent frocuencies and -1sc
to roduce cross modulation effects.

Automatie gain control 1s not applicd to V2 and the grid leak R6 1s connectod direct te sartin

Solf blas 1s obtained from the resistance 88 in the cathode lead, Since R8 1s comcn o Tho oothods
eircults ¢f both the oselllater valve V3 and the frequeney changer V2, the oscillator froguency ls Introduccd
inte the froguency changer by a form cf cathode injeetion. The oseillator frequency differs from the signal
frequency by 12 Me/s and the ocsclllator 1s always tuned to the lower freguency. Thus whlle the signal
froquoney eireuits tune from 100 to 12 Me/s, the oseillator eircult tunos from 88 to 112 He/s.

The stabiliser valve Vi helps to maintaln & constant oseillator frequency by proventing fluctuztlon:
in the H,T, supply voltage. Tho triode cscillator valve V3 s 2 V66 and the neon stablliser valve vl = VB0,

The oseillator clreuit oonsists of o tuned cirouit between anode and grid of valve V3. Onc ond of
the Inductance Ll 1s connocted to the anode and the eother through the condenser C20 to the grid,

Threo R/F pentodes, VRS3, are amployed In the I/F stages, which are coupled togetheor by I/F tronss
formers tuned to 12 Me/s. The band=width of the I/F stages is approxinately 150 ke/s, this provides vary
good selectivity whilst providing o pass band sufficlently broad o ensuro that the répefver will romain in
tunec despite small variaticns in the frequency of the signal cor drift of the oselllatdr froguehey.

The anode current of the first I/F valveVs5 !s measured by the Meter M, and serves as a tunlig
indieator,

The amplificstion of the I/F stages moy be adjusted to .z guitoble volue by means of The pro-sot
resistanco YR1., Thle rosistance is connected in sories with the commoh roturn lend fron the cuthodes of Tl
I/F soplifior valves, It Is nermally sct in the position to give maxitmum gain o.gz. sdnimuo resistonec,
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Tho GAIN CONTROL SWITCH 81 has three positions, In the 4.G.C, position, the R/F GAIN CONTROL VRZ
is short-clroultod, and the R/F gain of the rocelver 14 rogulated by tho action of the A, G.Ce Syston.

In the MANUAL GAIN position the amplifieaticn of the I/F stages depends upon the setiing of posistanes
VRZ. Thls reslstonce bolng cennceted in the commen eathode return load of the I/F stuges varles the cathedo
bias of the three I/F amplifior valves, Both the 4.G.C. 1ines are earthod.

In the TUNE AND MANUAL CONTROL pesition, the H.T, supply to valve V7 is completed, dnd the BRAT
FRECUENCY OSCILLATOR cemns Into operation.

The B.F.0. elrcult consists of a tuned cireuit between ancde and grid and covers a froguency range of
11:9%0 12+1 Me/s vinieh may be varied as desired by tho TONE FREQUENCY CONTROL CBL. The output of tho B.F.U.
1s eapaelty coupled to the anode of the sceond detector valve V9 by condensers €50 ond ¢h9. The valve used in
the B.7.0. clrcult 1s o VR53.

Diode dotoction is used ond the A/F output s filtcred by R29 and ¢4 and ch8. The voltage dovelopod
aercss the diode locd resistances R28, R30 and VR3 is fod to the grid of the first A/F ampiificr valve Vi0 vin
the slider of the L/F GAN CONTROL VR3 and the condenser ¢56. The deteotor valve V9 s a VRS valve and
containg two separate diodes In the one envelope. The first diode 1s the signal dicde or seeend deteoctor, and
tho second diode provides the A.G.C. blas.

The A.6.C. voltage developed across the A,G.C. dlode Icad rosistances R34 and B33 1s fod back te tho
grids of V1, V5, V6 and V10, thus rcgulating both the R/F and A/F gain of the rcoeiver. In order o cnsure
that the 4,0,C, wlll not come Into oporation on a wodk signal tho cathode of the Second diode is provided with
% positive dolay voltago of 2°5 to 3 volts by the potential divider R39, R38 and RY.

Two stagis of acudle froquency ampliffeation are provided. The first A/fF valvo V10 is o VRS7, an
¢etode valve of the varicble galn type, and the 4,0.C. 1= applied to grids 1 and 4. The dutput of valve V10
Is resistanee eapoelty coupled to the grid of valve V11, The grid leak R37 is returtied te the 4,G.C. line,
vihiloh 1s maintained at earth potential for R/F by the condensar Ch2.

The output stoge consists of a triode valve vii, VR67, In the anode elrecult of which 1s the output
transformer ™. The contre tap of the secondary winding is connceted to carth through resistenee Rll,  This
gives 2 balancod outpit end on elestrostatic sercen between the primary and sceondary windings onsure thot LT
is sultable for dircet comnection to o telephone line if roquired., The recelver 1s dosignod to wark {nto an
output lead of 600 ohms, but this voluc is net eritiesl and a satistactory performince will be obtained wheon
cperating into any lond Impedance botween 200 and 2000 ohms.

The mexiiun cutput of the recelver Is 250 milliwatts but 1t moy be lindted to 60 ar 15 il1liwates
by mecns ef the ATTENUATION SWITCH S2. The throc positions of this switch yory the connections to a network
comprising tho resistances R4S to 52,  Tha switch position markKed WO disconnects the attonuator dnd priovides
the full output. Fositlon = & db. ocanncIts one pertion of the attenuator in eircult and in the third position
naxirun attenuation 45 provided. To attenuate tho AfF rosponse abové 3000 €/S and 8o inprove the slpghal=to~
notse retle, o filtor consisting of a choke L15 and ocondonsers 060 and c61 (s included in the outmput cireult,

6e  POVER SUPFLY.

Normally the receiver 1s oporated frof A.C. supply nains in conjunction with tha POWER SUPPLY 1MIT
YL 3, which requires an Input of 190/250 volts 50 C/S. For emergency operation the receiver may be
operated from o six volt cceumulotor using o POWER UNIT TYPE L4, which Incorporatos o rotory tronsformer.

The connecctions botwosn tho rocolvor and the Power Unit arc made by moans of o six contost plug and
sockot, the plug h2lf boing built inte the rocelvor, Tho hoator consumption is 35 amps at 63 volts and the
He'Ty oonsumption 55 n/h 2t 210 volts.

Tho output locds to tho REMOTE CONTROL POSITION arc also connestod to the Plug tn the receiver and the
phone losds from the romote positicn to the socket. Tho connceting of the supply unit To the rocciver auto-
matically conncets the outpub of the rocelver to tho REMOTECONTROL POSITION.

7»  REMOTE CONTROL RECEPTION IN H.M, SHIPS, )

Romoto control position reception In H.M, ships is effected by talking the autput of the reezivor from
JACK g2 to an  jamiralty Pattorn Wil6 Telophone Jack Box. This unlt has two tclophene jacks., The cporator
plugs his tclophenes Into onc of these jacks and the tolophene leads to the REMOTE CONTROL FOSITICN are plugged
Into the othor.
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TYPE 87 525
POWER UNIT

1.  GENERAL.

The Power Unit, Type 3, provides the H.7. and valve Heater supplics ror RECEIVER R1132A when cporatod
from A,C, supply malns,

A valve rectificr is used and the smoothing circuft for the H.T. supply voltage ls cantaluzd In the
unit.

The supply mey be between 200 and 250 volts 4.C. 50 ¢fs, & six pesition selcetor swlteh allowing the
Input voltoge to be varied in steps of 10 volts, The power required from the supply mains is €0 watts.

The unit has two outputs, the H.T, supply being 55 md at 210 velts D.C. and the vdlve heater supply
3¢5 amps at 6+3 volts A.C.

2¢  CONSTRUCTION.

The unit has beeh desigrned for rack mounting but it mdy be accommodated on a bench adjacent Lo the
recefver. The distance between the twe lnstruments being governed by the length of tho conncetlng cible.

The unit has a frent panel 19 fn. ¥ 7 In. which carrles 2 chassls 17 In. % 10 in.

s CONTROLS AND METERS (Fiz. 1).

SELECTOR BWITCH (31). Has 51x pesitlons and allows the POWER INIT To be used with supply
voltages varying between 200/250 volus.

ON=QFF SWITCH (S2). 4 double pale switch in the supply mains, Used Tor switehing 0N oOr
'OFF powar to the SUPFLY IMIT and thus to the recelver.

INDICATOR LAMP (PLA1). Lights when pover is belng supplied to tho heater winding of the meins
tranaformer.

METER (M1). is a milliammeter and shows the H,T. current being taoken by The reeelver.

METER (M2) . 15 a voltmeter and indicates the H.T. voltage supplied to the recelver,

QUTFUl SOCKET (P2) . Used to cénnect the output of the FOWER WIT to the plug fitted tn Tho

roceiver, Four conmeotions are used for this, tho remalning two belng
uscd to conncet the REMOTE CONTROL ROSITION to the phone output of the
recelven.

L, OPERATION.

Connect the OUTPUT SOCKET B2 to the recelyer plug,  Adjust SELECTOR SWITCH 81 to correspond Te the
voltage of supply and connect MAINS FLUG P1 to the supply socket,

Afser camploting the supply te the unit with vhe ON-OFF SWITCH 82 the INDICATOR LAMP FL1 will 1ight
tmnediately. The rectifior valve takes approximately 30 scconds to reach 1ts working Tamperature, AS
the valve heater wams up, tho meters M1 and M2 will indicate the output of the H,T. supply to the recelver.
The voltmetor M2 will slowly risec to approximately 210 volts and this cutput shiould be cbtelned by adjustmens
of the SELECTOR SWITCH 51 after the recelver has had time to reach 1ts working temperature, The METER m
under nommal working conditions will rezd approximataoly 50 mA.

= BRIEF TECHNIC/AL DESCRIPTION,

A full wave Indirectly heated rectifying valve V39 13 used {n the supply unit.

A simplifted dlagram of the unit is shoun In [ig. k.

The 4,0, input is a2pplicd to the mains transfermer through a two=pin plug p1, a double-pole switeh,
a palr of cne ampere fuses F1 and F2 and the geleotor switch 81,  The transformer 11 has an . oclectrostatie
sereson between primary and sceondary windings to prevent any interfercnce, which moy be condusted along the
supply main, from passing through the transformer Lo tho reeciver.

The six polnt SELECTOR SWITCH 51 eontrols the soloction of the nearest voltage tapping to tho supnly
voltage.

The transfortior L] has throe scoohdary windings, H.T. windlng, rectiffer valve hecter winding, and
rogeiver valves heater winding, One log of this last winding Is gonngetod to carths

The INDICATOR LAMP PL1 1s conniccted In parallel with the recelver valve hoatora.
Smhothitig of the H.T. supply !s provided by chokes L2 and L3 and condensgers C1, C2 2nd C2.

Tho H,T. output is protected by the fuses 75 and F4.  The fuses dlso provide protection ler Lhc
mililemnater M1,  FPuses F3 and Bl are 150 i eaptrldze type fusus,
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The Crystal Monltor Type L, 1s designed to dallver a2 small modulated radlio rraquon'c:,r slgnal in the
range 100/130 Me/s for the callbration of V.H/F recelvers.

The instrument enables rapld and aceurate change of frequoncy o be made to any one of five spot
Irequencies.

Five guartz orystals of frequensies between 555 and 69 Me/s are fitted, any one of these mey be
solocted by means of o rotary switeh. The output freguency Is, in cach case, 18 times that of the crystal,
due te rrequency multiplying stages included in the moniter.

The Power supply is normally obtained frem 50 cyele A.C, malns of any voltage between 190 and 250,
a4 self-contained rectifier, transformer and smoothing system being incorporated, Provision 1s made for the
alternative use of batteries for H.T. éand L.T. supply.

4 line drawing of the Monitor is shown In Fig. m, and a simplificd clrcuit dlagram Iin Fig. n.
2 CONSTRUCT ICH,
The Instrument is designed for rack mounting but may also be used on a beneh, The front panel Is
19 inchos wide and 7 inchos decp.  An inspoction cover of the crystal compartment is sgeured to the front
panel by four coln~headoed serows.
3.  CONTROLS.
TUNING CONTROL (8}« A slow motion control for varying a three gang condenser assembly. Used

to tune the Monitor to the freguency selected by CRYSTAL SELECTOR SWITCH 53.
The output frequency will be crystal frequency multiplied by elghteen.

TUNING DIAL (6), Calibratod in Mc/s and In conjunction with HAIR LINE 7 is used to set TUWING
CONTROL 8 to the approximate cutput frequency before fingl adjustments are
mada.

CALIBRAT ION CARD (9). Provides = means of speeding up the operation of the MONITOR and thus the

time taken to tune the recelver to & new spot freguency. The following
detalls should be entered on CALIBRATION CARD. The erystal frequency of
gach of the rive crystals fitted In the crystal compaptment. The output frequeney of the respective
crystals., Tho numbcred position of the CRYSTAL SELECTOR SWITCH 33, when each orystal Is belng used,
The position of tho TUNING DIAL, whan the clreuits are accurately tuned by means of the TUVING INDICATOR
V5, for tho five spot froquoncics.

CRYST /L, SELECTOR SWITCH (83). A single pole, five position switch, used to select any one of five
erystals, The crystal selected 1s connected between grid and cathode of
valve ¥1 by the action of this switch. The five pesitlions &re numbored
1 to 5.

OUrPUT CONTROL SWITCH (Sh). 4 single polo, thrao position switch marked MAX., MED,, and MIM. Used
to vary the output of the monitor and thus cllow the recelver o be tuhed te
a hlgh degree of accuracy.
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TURING INDICATOR (V5). FProvides a visual indicatich To show when the modulaver clreuips are cecupdtoly

tuned. . The timing polnt 18 indicated by the MAXIMUM Illuminaticn of the

flucrescent sereen or elternatively the MINIMUM ameunt of shadevon Thg scrodn.

CRYST AL COMPARTHMENT COVER (5). Completesthe sereening of the grid ap erystal elrcult vaen in pesiion

and yhen romoved, provides ascess to tho ¢rystal holders.

A.C. SUPPLY FLUG (P2). Twe pin plug for connecting A.C. supply mains Lo reetlifler transfermer T2, viz

ON=0OFF SWITCH 52.

ON=QFF SWITCH (32). Pouble pole switch, wired to eperate as a single pole swlitchy When A,0. supoly

supply 1s bging used the stcond pole completes Che L,T. supply to tia¢ heators
of :all valves,

is used cne pole completos the supply to the mains transformer, When battary

EILeT LAMP  (PLY). [ndicates when supply ls completed to heater clrouit af valves, 111l eperatoe

whether supply 1s from 4,C. supply mains or batterles providing the MONITOR

SUPPLY PLUG P1 1s connected to the approprleto supply sccket (SK2) or (SK1).
The Pilot lamp has a red shade and will 1ight when ON=OFF SWITCH (£2) s made
te the N positicn,

MONITOR SUPPLY PLUG (P1). Carries the monitor supply leads and s attached to a sereened flexible
cable. Used to connect the monitor supply leads ©o the BATTERY SUPPLY
SOCKET (SK1) or the AJ/C. SUPPLY SOCKET (SK2).

BATTHRY SUPELY SOCKET (SK1). Provides a convenient method of changlng over the menltor supply te
batterics In case of cnc-geney.

AsCs BUPPLY SQCKET (SK2). Normal supply sockets In conjunctien with MONITOR SUPFLY PLUG F1
gonnieets the output of the rectifler and neater supply voltsge to the
nenitor,

OPERATE~STANDBY SWITcH 'Double pole switeh wired to operate as 4 slingle pele switeh. 1t has
two pasitions marked OPERATE and 3T/ND BY, In the OPERATE or MADE position,
and normal ‘supply sceket (8K2), being uscd, cne pole ccmpletes the negative
supply of the reetifier to earth, thus completing the H.T. supply to the
monitor, 1H the STAND BY pesitich the H.T. is brcken, The heater supply
will be on continuously having been completed by the ON=OFF SWITCH (52].

Whon BATTERY SUPPLY SOCKET 8K1 1s belng usod, the second pole of &1
dlscenneets the positive H.T, line te the menitor when In the STAND BY posictlen, and cempletos
HeT. Supply when to QPERATE, The hedter supply 1s contrelled by ON=OFF SWITCH 52

TUsed to control the operaticn of the menitor,

Sle
—

_QUTPUT SOCKET (SK3). Provides the conneéction for the small ROD AERTAL, supplicd with the
: menltor, to the cutput clrcults

Ls OPERATIONe

Cconneot A.C. SUPFLY FLUG, P2 to supply mzins end set OPERATE-STANDBY SWITCH 31 to Ghe STAND BY
posltlen, Meko ON=OFF SWITCH 82 to the ON position &nd the PILOT LAMP PL1 will 1ight, Indicating hoater
supply ocmpleted to the menitor, Walt approximately thirty ssocnds for the heaters To reach thelr workdng
temporature and then place OPERATE = STAND BY SWITCH S1 to OPERATE. Cempletion of the HoT. supply to the
meniter will be Indlcated by a glow on the screen of TUNING INDICATOR VSe

select ‘the orystal to be used by meens of CRYSTAL SELECTOR SWITCH 83 and set the TUNING CONTROL 8
to tho approximats sutput frequency as indicoted by the TWNING DIAL 6, vhls Belng callbrated In Mc/s, After
setting the OLTTFLJI‘ CONTROL SWITCH S4 to MAX, tuning should b2 continued untll the TUNING INDICATOR V5 shews 2
mexinum arpa of brillianoys.

Care should bo taken that the setting on the TUNING DIAL 6 correspends with that merked on the
CALIBRATION CARD 9 fér the setting of the CRYSTAL SELECTOR SWITCH 83 otherwise there is a pcssibility that
thic 218t harmonis of a low froquency orystal, ‘or the 15th harmonic of a hlgh frequency crystal, mieght be

solectod,

THe OUTPUT CONTROL SWITCH 8l should then be set ©o MIN,, and the receiver tuned until =z 1C0C o/s
modulation note 1s elearly heard, If the output ls insufficlent, the QUTPUT CONTROL SWITCH sl may bo sot
to MEDs, Though oare is necocssary o tune to tha strongest 1000 ofs signal, as unwanted hormenles, of
suffiaient amplitude to be heard In tho receiver, may be present in the cutpute

When frequeat use of the monitor is antlcipated, the ON=OFF SWITCH 52 may be left ON, the OPERATE=
STAND BY SWITCH S1 being loft in the STAND BY position excapt when callbration of the recelver ls zetucdly
in progress,

When the menftor 4s operated from battery supplies the OPERATE = SIAND BY SWITCH 81 should not De
loft in tHe OFERATE FOSITION, whon the CN=OFF SWITCH 82 !s In the OFF position, =nd vhe menitor is not belng
used, Under thess conditions, the H.T, battery will discharge through the H,T. potenticmeter R7 and R8a
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CRYSTAL MONITOR
8,  BRIEF TECHNICAL DESCRIFTION,
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4 simpliried diagrem af the Monitor Is given In Fige Ne

The clroult consists of & erystal ossillator valve V1 folleowed by twe peritede valves V2 and V3
operating as frequency multipliers, The second multiplylng valve V3 {s modulated at 1000 ¢fs by theg A/F
tasillztor telode valve V6, Tho modulated cutput is fed to a lccal red aerials Part of tho R/F cutput 1z
papaclty coupled to & diode valve Vh; whero it is rectified and uged to operate the "Megie Eyo" tuning
tndicatsr valve 75. The valve V7 1s a full wave rectifying valve end supplies the H.,T. voltagls

THs cselllator frequoncy is detormined by any cne of Tive orystals as seloctod by the CRYSTAL

SELECTOR SWITOH 83, Tho selacted crystal opercics as the tuned grid clrcult of tho VREE wolve, Vi, and s
shunted by the grid lezk resistance R1 whilch provides part of the necossary grid blas, Tha anode ciroult
ccnsists of an wnturiod R/F cheko L1, which Is designed TO rescnata at a froquency higher than thet of the
highoat erystal frequency useds The coupling nceessary for setting up sseillations ls provided by the dnode=
arld szpasity of the valve Vie Additienzl grid blas Is cbvalned by means of the sethode resistance 'R2, which
15 by~passed by the cendenser C2, The voltago sel up asress this reslstance by the eathode strrent of the
valve, orovides a grid blas veltago cven I the valve Vi 1s not pseillating, and therefore pretects the valve
against damage sheuld the CRYSTAL SELECTOR SWITCH 83 be set In a nesitlan vhore no crystal ls fittods

The R/F voltege sct up aercss the cheke L1 is impressed upon the grid=cathede cireuit of the VR91
vilve V2, through cne of three ccupling ccndensers cl, 05, CE as sclected by the OUTFUN CONTROL. SWITCH Sl
when aendensor 06 18 solecetod the meximum coupling s obtalned, Whon the coupling ls chtainod viz the
cendenser 05, the impresscd voltage 1s reduced, the condensor €5y in conjunctlicn with the grid=cathedo
capuclty of valve V2, coting as a potential dividers In the third positisn, the impressed voltage 1s
further reduced, due both to the lower capacity of condenser el and to the insertion of 2 cendenser €38 In
perellcl with the grid=cathode clreult of velve V2, The reslstance R4 acts as a grid leak,

Tho znoda clreult of valve V2 ccnsists of the inductance L2, tuned by the varlable condenser 11
Jnd the trimning cendenser €10, to parallel rescnence at the sixth harmenle of the cseillstor froquencys In
addition a series resenant clreult is sot up by the {nductance Lo tuned by tHe gerdensers €12 and C13 to the
mid=band froguensy of the oscillator, This ensurcs a maximum impedance &t the required harmenic frequency
and & ninirum impedanee £t the oscillater frequency, and favours the producticon of the required harmeniss,

Tho H,1. supply to the anode and sereen of the VRS1, V2 Is cbtalned through the R/F chcke L3, the
raaistanse R3 reducing the serecn grid voltage o the required value, The condenser C7 208 a8 & R/F bypfss.
grid blas 1s provided by the cathode reslstance RS vhich 1s by=passed by the condenser CBe

The voltago developed acress the tuned choke L2 15 capaclty coupled by the condenser ¢il to the
gric et & VR91 valve, V3, The anode sircult of this yalve {8 similar to that of valva V2, ThHe inductanee
L4 15 tined to pargllel réscnance by the condensers C16 and €17, and to sorlas rescnanee by the cendenscrs
C16 2vid ©19, The rescnant freguencics are respootively the 18th and the gth narmeriles of the osclllotor
Troqueheys

The lead connceting Inductance L& te the H.T. supply s doslzned to 2ot as o hlsgh lmpedanco to /R
current, and for this purpose o speclally leng lead is useds The Veltage to the soroen grid of valve ¥3 is
rodused %o tho required value by the drepping résistance Rgy which is by-passed by cendenser C15. Grid blas
15 orovided by a potertial divider, ¢onsisting of resistances R7 and R8s The rosistonce R8 clso carries the
cothode surrent of valyve V3 and is decoupled by ccndenscr C20s This arpongement ollows the grid bias voltago
to be substantlally Independent of the ancde currant of the valve, maintaining conditicns favourable ©9 hamenic
generaticng

The suppresser grid of valve V3 1s connected To carth through = resistonce R17 the ccondenser ga2
acting as & R/F by-pass, [t is also sonnested through @ petentlal divider consisting of the condensors C32
and ¢34 teo tho medulaticn transformer Tle

The inductance Ly is loosely coupled to the inductance L5 which 1s wuned Go parallel rescnance &t
tHe 1884 harronde of the oseillater frequency by cendensers €23 and €26, It 1s also tuned by condnscrs cli
and ¢h2, to series rescnance at the 6th harmonic fraguencys

Tho high potential ond of inductancé L5 is connceted to' the OUMPUT SOCKET SK3, through the coupling
condenser 0ol 1t is alsc connested through the coupling condenser C25 to the diode rectifior valve VRIZ,
vlh, which is lcaded with resistence R10,

The sutput voltage developod across the load rosistence R1G, consists of the R/F component, the A/F
compenont and the D,C, compenent due to She cathcde current of valve Vie The D.Ce veltage {s =pplied
throuzh pesistanca R11 to the gricdecatheds cireult of she tricde pertion of valve VS, VR92y the R/F and A/F
compcnonts being by=passed %0 carth by the condensers CZf, CoR and C29 respectively. The anode current of
the tricde part of V5 therefere wiries in eocordance with the R/F voltage developed aoress tht inductanco L5
and In so dolng verles the veltoge nerogs the onode lood resistanca R12, ‘The triode ancde of velve V5 is
conneceted Internclly to o doflceting olectrode, shovm as = grid In Fig, "0", wihich contrels the tlecird
$19w to the fluorcscont target electrode conhcoted to The HeTs supply. The target is shewn as en onede In
7igs MO0,  Whon tho R/F voltoge asress tho inductonce L5 increascs, tho Moltose Cross sheped luminous pertion
of tho targot boecnes trightor, cnd the amms of the oross becone s¢ wide ag almost to touch ocach DTHOTe

The variable eondensors ©11, 17 and €23 are gonged vogother and dro controlled hy the TUNING CONTROL Bs
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The VR67 trisde valve V6 operdates as an A/ oselllator, ccnnected In a Hartley circuit and tuned to
16C0 5/5 by the cendenser €31, The anede and grid colls form the twd windlngs of the transformer T1, the
2rid coll belng connected to the grid through the condenser C30 and the grid stopper resistenec R13. orld
bias is provided by the grid leak R14 and the cathode reslistance R15. The anode HeT. supply ls reduced to &
suitayle value by the resistance R16 which is deccupled by condenser C33s A tapping on the anede coll provides
the modulating voltase for the suppressor grid of the valve V3 through the ccupling condenser C32,

6s SUPPLY CIRCUITS.

411 the valves used in the Menlter ars of the 6*3 volt indircctly heated type, snd arg auntematlically
blossed, One side of the heator of oach valve 15 connected directly to earth, and the other, marked “a" In
Flze "0M, to the supply cable, ‘The cendensers C1, €% and £21 act as R/F by=puss condensers aercss the heaters
¢ the 3/F valvos Vi, Y& ang V3, Thé PILCT LaMP FL1 Is canmectod in perallel with the heaters cf the valves
te Indieate that the heacor supply ls completed,

The +H,L, 1ine rpen vhe anodes of the menitor valves 13 cunnected through a fllter clirceuft consiating
of choke L6 and by=pass ccndensers €35 and €36, te the VONITOR SUPELY PLUG Fl. The plug P1 2lsc carries the
~H,T, connoeted te onrtl, md the hozter lsads, the lead fa¥ being earthed through condenser C374

THe FONTPOR SUPSLT FLUD P1 may be placed in Sccket BK1 arranged for battery supply, cr alternatively
tn the socket SK2 arrenged for A,C, mains Supply. When the SUPPLY FLUG P1 18 plaged In sceket K1, the
=i T'y ond =L, Lleads are scnnested together and earthed, the .HeTe belng completed by cne pele of the OPERATE™
STAND BY SWITCH 81, and the 4L.T. by one pele of the ON-OFF SWITCH 52

When the SUPPLY FLUG 21 i nlagod In seekst SK2, the L.T, leads are conngeted dipectly o the heatex
winding of the malns trdnsformer T2, and the +H.Te lead to the filament of the VU39 rectifying valve V7,
through o smosthing unlt censisting of the chcke LB and cendensers 039 and clCe The =H.Te load 1s cormested
Lo the contre tap of the H,Te windlng of the transformer T2 through ong pole of the OPERATE-STAND BY SWITCH 31.

Phe auter ends ¢f the H,T, winding are connected to the two anodes of the full weve ractifying valve
V7. The filament supply for valve V7 is obtained from a seccndary vinding on transformer T2

The prigary windine of thils transformer s ecnnected through fuses F1 and P2 to the A.C. SUPFLY FLUC
pe, one lead yassing thrcugh cne pole cf the CN=OFF -BWITCH 52e

o e

Bhe mlne rilter conslstling of chekgs 17 and gondengsers CH3 and ¢l prevent any radiation through
tha malns, .

Wnon suppiicd with S.Cw The power consumptlion cf the Mcnitor is approximately 50 watts (0e22 cmps
at 230 velrs), If botverles are used, the power consumption for:LeTe 1s 25 dmps at 6 volts, and for HiTe,
60 millizamps <t 200 yolts, or 35 milliamps at 120 Voltse
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