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1, BRIEF SPECIFICATION

Slagsificetion

Tho & 7ehe Commurdication Installation J54800 ig a medium

‘g : .
- powsr bransmitiing equipment suitable for telsgraphy or tole-

phony servico (Al, 42, or A3 cmisseion) on high froquencies,and
is provided with facilitios for remote cantrol,

Gomposition and Tyne Nurmbers

The installotion consisis of a high frequoncy R.F. Unit,
and o Power Unit for supplying powor to it.:

Tho Type numbors of the various units arc shown heore:

Installations J54800
R.F, Units J54804 incorporating:e

Bloctroniec Keyer B54810
Monitor J54811

Power Unit: P548C5 incorporntings-
Sub~Modulator 54806

Troguency Covarage

2 » 20 Mc, spoit frequency.

-~

Mraguancey Control

Crystal comtrolled osciliabor with provision for. two
temporature controlled crystals having a frogquency geparation
of .0,5% so that a small change of carrier frequency may be mado
without tho necossity for rebtuning.

Crvyetal Typos

[

R52398; Frequoncy betweoon 2 and 3 Mc.,
Froquency tolerance + 0,0008%

- Types of Buission

Al wee Conmtinuous wave tolography (C.W.)
AD wee Moduleted combinuous wave telography (M.C.W.)
A3 -== Radio Tolophony (R.T.)

Audio Prequoncy Characteristics '

The ouwtput of the Modulated Awplifier may be anode=-
modulatoed to 1004 botwoen 200 cycles and 2,600 oycles,

‘Harmonic Distortion is loss tham 107 at 400 cycles,

Froeguency Responso is within + 2 db. fram 200 1o 2,600
cycles.,

-
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1,11
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Carrier Noise

5480(R_

/ZkMeasured at 2 Me. with 407 modulation -- w40 db,

Power Output

Tho umodulated power output to the aerial circuwit isie

“500 watts from 2 M. to 15 Mo., and-not loss than
450 watts at 20 Me.

Qutput Goupling Circuit

S

wrequency.

Power Supply

3 The aerlal clrcult of the R,F. unit will couple into
-“unbalanced lines of from 70 to 80 chms and 100 to 1,000 olms,

i ¥and balanced lines betwsen 100 amd 1,000 ohms at the operating

Operation is from 240W,, 50 cycle, A.C. mains., Ths total
load wey be connected across cither a single 24V, circuit, or
mey be divided between ftwo 240V, supplies each comprising

active and noutral fseders.

. Remots Control -

Remote control is available for the following functiongse

Filanment Switching
H.T. Switching
Crystal Changeover
Enission typo
Keying

Modulation

Valve Complement

Circuit Function

Power Unit P54805

Bize Rectifier
Minor H.T, Rectifier

Main H.T. Rectifior

Modulators

Voltags'ﬂegulﬂtqrs

Circuit

Beforeonce

4vs
e
T
4ve

4vi
4V
4V3
4V10
4V1l

4y4
a9

{spare)

(Bpare)

w5 U G
8664 /866
8664 /866
sesA/ass

8724 /872 '
8724 /872
8724/872

810
810.



Velve Complement (Comt®d)

B . Sub-Modulator G54806
| Mens Opaillntor BVl EATIE
L F. Amplifier 1. 5va ERAG
5V3 EBAG
4.F, Amplifier 2 5vV4 EBNT ~GT
A F. Rectifier 5V5 EAL5
Clipper 5veé 6ALE
AF. Amplifior 3 - 5V7 ESNT-GT
ALF, dmplifier 4 5v8 BOY
5Vg 807
R, Unit J548C4
Crystal Oseillotor ivs 6AT6
Applifier 1 w7 807
Applifier 2 1veé 807
Amplifior 3 vy 8Q7
Awplifior & V2 . 807
1v3 goT
Modulated Amplifier 1v4 810
1V5 810
- Moniteor J54811
Rectifier V1 6AL5
Applifier pAT E8NT-CT
Bloctronic Keyer
drplifier 3Vl 6ATUB
Limiter Applifier ve : 8LU6
Ractifior 3v3 6AIS
Keyer Valvo e 6V 6=GT

Total Complement of Valves in Transmitters-

Typo #W4E Sidle 6~ 1 off
Type 8664 /866 2 off
Type 8724/872 2 off
Type 810 4 off ‘
Type 807 8 off :
Type 0C3/VRLO5 1 off
Type BAUG 4 off
Typc- 6BA6 2 off
: : Type 6ALS 4 off
© Typo 6VEET 1

“off
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1.14

1,15

1.16

1.17

Mechanical Gdns%ruction

The R.F. Unit and Power Unit are of similar sonstruction
end dimensions. In each unit all components except larger
trapsformers and blowers are mounted on a vertical paznel. Access
to the interior of the unit is provided by the hinged side panels,
and g door is fitted to the front for protection of the control
knobs,

The cubleles normally stand on a folded steel base, and
inter-wiring is provided by = ocable form in a flexible metal
ghoath from each unit to the base assembly. This mothod of
conetruction enables either unit to be withdrawn from the base
agsombly for servieing and adjustment while the equipmont romains
onergised, and is connected to the Artificial Aerizl,

Dimensions

Dimengions of Cublclogs- Height 6 f1t,
Width 20 ins,
Depth 28 ins,

Plus approximately 2 ins. at front and 7 ins, at rear for
projoction of hdndles and locking catches.

Dimensions of Baéa:-‘ ' ' Width 3f+4t., 2 ins.

Depth 2ft. 11 ins,

Ovorall Dimonsions:=- Height 6 £t,
Width 3 f+. 5 ins,
Dopth 3 £+, 7 ins.

Oratod Wolghtssw ‘ R,F., Unit 1170 1b.
Power Unit
(less 472 & 411) 1480 1b,
Bago 274 1h,
Miscellanoous 139 1b,

Vaontilotion

Forcad convestion cooling by means of a blower mounted in
the basc of oach unit, Hach blowor draws air through a dry,
wire-mosh filter. ' '

*

Powor Control and Switching

Tho transmittor is switched "on" and “off" by filamont

- end H.T, pushbuttons on the power unit, or by corresponding

switchos at the romoto ond,

The Radio Fraquoncy circuit inductor %aps are prow=sot,

and fine tuning cdjustmont is by moans of conirols on tho front
panol of tho R.F, Unit.
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1,18 'Parsonnel Protaction

it
kv

. Two safety switchos are provided on each . unit, and operate
i to break ths circuit of the high=voltage rectifiere when any side
door is opened, They wmay be rendersd inoperative during ftuning

- pud maintenance, a warning lomp then Lighting on oach side of the
vertical panel in cach undt,

(s

f+
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2, TECHNICAL IRSCRTFTION-" =

9.1 migh Freguency R.F. Unit Type J54804 Fig, 2 (Drg., 5480441)

2.1.3 Crystal Oscillator

The crystal oscillator employs a type 6AU6 in o
wpiarce® circuit, with the crystal conneoted between tho
grid and anode. Either of two crystals may be golected
to provide an output of botween 2 and 5 megacycles, but
the crystal fregquencies must be within 0,5% of eaoch other
in order that the transmitter ney be switched from one
orystal to the cther without the necessity of retuning.

The eirguit is arranged sc that gither the 4. WA. type v
R52398 thermostatically temperature stabilized crystal
reintaining frequency +o within 0,0005% affer an initial
werming up period may bo used, or an ordinary 2-pin
plug-in crystal with 0,017 frequency toleronco, The
temperature sontrolled crystals have inbuilt thermostats
and heating elememts, and heater voltage is provided
fprom the transmitter suppliss. Pilot lights on the fromt
panel indicate the ocperation of the heating clement,

. Crystals to be used in this oscillator should be
mnde o operate imbo a capacitance of 30 pF. The
oscillator has an adjustable trirmer capacitor 1052 which
allows the frequency to be set as close as can be
measured to the dosirod frequency. Both crystals should
be in position when this adjustment is mado ne the stray
capacitance of tho unused crystal offects the setting if
very close andjustmont is required. The same setting of
1652 should hold for all crystals,

Koying is carried out in the cathode oircuit of
tho orystal oscillator and the susceeding amplifior
gtages 1 and 2.

2.1,2 Applifier Stagos l. 2 and 3

(1) Applifier 1 is an 807 valve (1V7) with wrbuned
input and ouwtpub circuits. It operates at the
erystal froquoncy and provides a buffer amplifier
gtage betweon the crystal oscillator and the first
tuned eircuit, which otherwise might have some
offect on the crystal freguency.

(11) Amplifier 2 is also an 807 (1V6) valvo which
operates ot fundamombal frequencies (2 = 5 Mc,)
and ss o doubler to provide frequencies betweon
5 and 10 Me. in its anods circuit, The anode
t$enk eircuit consiste of the tapped inductor
111 and the tuning capacitor 106, gggﬂgggggﬁa ‘
nave thelr screens tiq§w§gg§thermand;anawannnﬂataﬁ.

to-mtap of EHE H.T, voltage divider IR6, This—.
seTEREs st be adjusted with frequency sothaf.—
R FEqr starvs to The following stago 1s ovtained.
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to the crystal oselllator and are completod via

The cathode e¢ircuits of 1VE and 1V7 are connected
EE the koying rolay.

_(iii) Amplifiar 3 is an 807 {1V1) which operatcs ns o

doubler to provide froguoncics botweson 10 and

20 Mc., in its anode circuit. This anods circuit

containg a tapped inductor 1L3 and a tuning
V“ capuclfor 1616, Bereen volitage 1s obfainod from
‘a tap on the H.T. voltage divider 1R6, ard nust
i Be adjusted with frequency so that tho corroct
idrive is provided o the succeeding sitago.

'W This amplifier stage is not used for operation
botween 2 and 10 Mc., ond floxiblo links arc

{; providod to onable Amp, 2 output to be connoetod

Ll to Amp. 4.

Amnlificr Stape 4

This stage uses two 807 wvalves (1V2 and 1V3)
conmected in parallel and operating as a fundamental
freoquency amplifior from 2 to 20 Mc. Metering is
provided for the total grid and the individual secrocon
and cathode curronts,. Tho anodo circuit is shunt fed
and azploys onc of thros inductors: 114 for frequencies

£hawe '1~4- 2 WA . ATIE P {‘mnnnnv\nﬂ et ey ROTT AA
IIT00 CQ S WG s 3 wedd LU ZOOQWMONCL UL LUV D7 WO

10 Me.; and 1L5 covering 10 te 20 Mc. The unused
capacitors are to bo stored in a safe place. The tuning
capacitor is 1022, and is of split stator construction
so that an out-ofwphaso driving voltage may be obtained
to foed the M.A. noubtralising capacitor 1C30, Capacitor
1C23 is o balancing capacitor used to balance the two
holves of this circuit for stray capacitance, and to
allow the setting of the M.&. noutralising capacitor to
hold for dny sebting of 1CR22. The balancing capancitor
is mdjustod during factory testing, and its corroct
position is approx. 30° out of full mosh., IT MUST NOT
be sliored during tuning. , T

Screen voltage is obtained from a tap oun the H.T.
voltage divider 1R6, and this voltage rust be adjusted
with frequency so that the required drive is obtalnod
for the following stage.

Modulnted Amplifier

In this stago two type 810 ifriodes are operated
in parazllel, The R.F. grid driving veltagoe appliod to
theso valves ig that developed across one section of
the splitestator capacitor 1022, The neutralising
capacitor 1030 is conneocted from the anodes 4o the
other sectior of 1022 sothat apotential of opposite

polerity to the grid voltage is obteined.
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The anode circuit consists of a tapped inductor
1L6 (2-10 Me,) or 1L20 (10-20 Mc,.), which is tuned by one
or both soctions of 1631 (M.A. ANOIE combrol) according
to the frequency of operation. An additional fixed
capacitor is provided so that tho circuit may bo turned
down to 2 Me. This stage always operatoes as a fundaneninl
frequency amplifier to cover the complete freguency range.

The output coupling circuit incorperates a tappod
inductor 117 (2-10 Mc,.) or 1121 {(10-20 Mc.), inductivoly
coupled to the M.A. Ancde inductor. The degrec of
coupling is adjustabloe by sliding the inductor in slots
provided in the mounting base, havin first loosoned tho
clamping serews. The coupling inductor is parallel tuned
by 1034 (ABRIAL TUNING), and 1C35 (AERIAL PHASING) is
econnected in sories with the "hoi" aerial lead, The
cireuit therefors combines series and parallel tuning
which enables the *ransnitter to be matched into aorials
or feeder lines having wide ranges of resistance and
reoactance,

Bias, Screcn ond Anode Supplios Figs. 9 & 11.

(1) Crystal Oscillator

[

Binsgw Cothode bias from 1R46:; grid bias from 1R

Socreen:- Ticd teo anode

Anodes= From Minor Rectifier (600V,) via regulator
cireuit. Maintainsd at 105V,

(14) Lmplifier Stage 1

Biasg~ Cathode bias from 1R37; grid leak bias
from IR35
Sereen:~ Tied to Amp., 2 screen. From miner
rectifier via divider IR6., Voltage
. depending on frequency of operation.
Anodes- Direct from minor rectlfier

(11i) Amplifier Stage 2

Bilags= Cathode bias from IR2; grid leak bias
from IR39.

Scraeng~ Tied to Amp,., 1 screen. From minor
rectifier via divider 1R6. Voltage
depending on frequency of operation.

Anodeg- Direct from minor rectifler

(iv) Amplifier Stage 3
Biag:~  Cathode bias from IR11l; grid leak bias -
from 1R8; cut-off bias (common to Amp. 4)
from divider in bias rectifier,
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Screen:- From minor rectifier visg divider 1R6.
Voltage depending on frequency of oper=-
ation,

Anodas= Direct from minor rectifier

() Amplifier Stogs 4

Biag:~ Grid leak bias from 1R15; cut-off bias
from the bilas rectifiloer,
{cormon %o Lmp.3)

Seresns~ From a tap on voliage divider 1R6 fed
from minor reetifior,

Anodege- Direct from minor resctifier,

(vi}) Modulated implifier

Biagtm Grid bias from 1R223; cut=off bias from
biag roctifier,
Anode:~ 1750V, from main rectifier.

2+1.6 Metering

(1) Metor & (1ML) is switched by the METER & selector
134 and the METER & NRM. - NEUT, switch 156 to
provide, in conjunction with the appropriate
notering roesistor, metering facilities in the
following circuitsi-

Switch Pogition Motering Resistor Rango
FF - —
05C, CATH, 1R42 0=10 mh,
AMP, 1 CATH. - 1R38 0=50 mi,
AMP, 2 CATH, ] iR3 0=50 mh,
AMP. 3 CATH. , 1510 0-300 mh,
AMP, 4 GRID 1816 Q=25 mi,
AMP, 4 V2 SCREEN 1R2¢ O=25 mh,
ANMP, 4 V3 SCREEN 1IR30 O=25 mA .
AMP. 4 V3 CATH, 1131 0=100 md.
AMP, 4 V3 CATH. 1732 0-100 mA,
CARRIER - Arbitary
% MOD, i 0~100%
NEUT. (186) —— Arbitary

(i1) Meter B 1M2 is switched by the METER B selector
185 to provide, in conjunction with the asscciated
netering rosistors metering faciliities of the
following cireuits.

Bwiteh Position Metering Resistor Range
FF - -
MOD, AMP, GRID - 1R2L 0250 mA,
¥MCD, AMP, CATH, V4 1R23 0300 mA .

MCD, AMP. CATH. V5 1R24 0=500 mh ,
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(Cont¥a),

Bwitch Position Metering Resistor Rangs '
MCD, AMP, TOTAL CATH. 1R25 0=1000 mh .,
MONTT R s Geel 0 mh
BIAS H.T. 1R33 0=B5C0 Ve,
NIINOR. H«Tb mg . 0“"1000 Ve
MAIN H.T. 4R4. + - C=2500 V,
KEYER V1-V2 _ 383 Q=35 mh ,
KEYER V& 3IR1O O30 mh .

(1ii) The R.F. line armeter 1M3 (LINE) is a single rangs

thermoarmeter reading aerial (or line) current in
conjunciion with a current iransformer 1T3. This
transformer assembly includes a thermocoupls for

the meter, and a filter circuit.

Blectronic Keyer iype B5481Q0 Fig. 3 (Drg. 5481001)

When provided with an input signel of ksyed audio
tone, this unit provides an output of keyed D.C. in
accordance with the keying of the input signal.

The circuit provides an amplifier 3V1 (6AU6)
resistande coupled to a limiter stage 8V2 (6AUE). The
output from the limiter is fed via transformer 3T2 to
a duodiocde 3V3 (6A15), and this is coupled to the
keying valve 3V4 (6V6GT) which is normally biased just
to cub-off. '

The input circuit is provided with a GLIN control
3R1, and the unit will operate with a range of input
levels of from =25 dbm. to 445 dbm. The frequency of
the tone input may range from 200 cycles to 2,600 cycles,
and the unit will handle keoylng speeds of up to 60
bauds, The input impedance is 600 chms.

Amplifier 3V1 provides sufficiont gain to operato
the limiter 3V2, The output of tho limiter iz fed +Ho
the fulle-wave rootifier circult combtaining 3V3 so that
s double positive pulss is applied to the grid of 3V4
for every cycle of input signal. Those pulses release
3V4 from cub-off, and the voltage develioped across its
load resistor 3RL6 during conduction operantes the
keying relay and keys the transmitter in accordance with
the keying of the input signal,

fhe GAIN comtrol may be set past the point where
the keying rolay operates, provided it is not advanced

past the point where line noise provides keying intoer-

ference., The keycr limiter will take care of all
reasonable variations of imput level which might othor-
wise produce erratic operation of the unit,
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Monitor Hype J54811 Fig. 4 (Drg. 5481L101)

The monitor unit provides soveral facilitiosy
and it may be used for the following functions:-

() 45 a neutyalising mebor.

(b} as a percemtage modulation indicator,

(¢) 4s an audio monitor on R.T. (A3) supplying speooch
frequencics +to line,

. {@) As an audio monitor on M.C.W. (42), supplying tone

frequency to the line.
{e) 4s o C.¥W. monitor providing a 1000 cyele keyod tone
. to line,
(£) It provides a high impedance nudio outlet on the
R.JF. unit front panel for chocking audio output
or connecting to a C.R.0, or a Distorticn Moter.

Tho circult comsists of a diode 2V1 (6ALB) that
rectifics the R.F. input o the unit, and is fed from
the modulated amplifier stege via the coupling inductor
1116 {2-10 Mc,) or 1L22 (10-20 Mc,) The coupling and
turns of this dnductor arc adjusted to give exmotly
full scale reading on Meter & when the sclector is set
0 the CARRIER position., ZRL1 is the diode load across
which the meter is connscted,

When modulation is applied to tho caorrier the
de~modulated output of 2VL is applied via transformer
212 4o the gormanium rectifier {2Wi) circuit, whore the
audio component is rectified so that with the METER 4
selector in % MOD. tho meter will recd tho rosuliant
D.C. current in tho circuii as o direct indlecatioen of
medulation percentage in the medulated amplifier.

An alternative diede lead circult is providoed for
tho neutralising meter. This Load is the variable
rosistor 2RR, and scnsitivity incroenses as the value of
rosistance in circuit becomes less, '

Changoover of the above functions is performed by
156 and 154 in the R.F. unit.

Valve 2V2 (68N7GT) ig a twin-tricds, one soction
cperating as a Class A amplifier to provide audio output
to.line, and, if no R.F. carrier is present, is biased
beyond cut=off by the other section of 2V2, This second
section is not provided with fixod grid blas {grid leak
oR4 returns direct to the cathode), and draws ancde
currort that is limited by 2R6, As this current passos
through the common cathode resistor 207 it produces
bias in sxcess of the cubt-off wvanlue for the,first
emplifior section., When RF. carrier is present, the
voltage developed across the load (2RL) of the dlode
9Vl is appiied to the grid neftwork of the biasing
triode unit of 2V2. This volitage 1s negative in its
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3480
application 4o the grid, and is of sufficient magnitudo
to drive the triode to cut-off, thus removing the oxcoss
bias from the amplifier section of 2V2, which then
operates as a Class A amplifisr.

Augie meduiation on the carrlor is applicd 1o the
grid circuit of *ho amplifier z¢iion of ZV2 wvia ZR13,
2R5,; 2C4 and 2R9, is amplified and fod to tho monitoring
line via the transformer 271, The impedance of the out-
put line is 600 ohms, The lovsl of tho output signal is
controiled by 2R9 (LINE OUTRUT) and is adjusted to givo
a gignal of approximately 6 mW. imbte 600 cohms,

A high impedance outlot 1l provided from tho grid
cireuit, via 2C5, %o a coaxial ccnnector cn the fromt
panel of the R.,F. unit. This mey be uged to check audic
output, or may be connectoed to o Distortion Meter or to
a C.R.0,

A second input circuit is comnocted via 208 to
the grid of tho amplificr section of V2. This circult
couples a tone froquency of cpproximately 1000 cycloes
from the tone osciliator wihicn is included in tho sube-
modulator in the Power Unit. The tone dnput level is
adjusted to give the same input from 2V2 %o line as is
obtained from M.CJWe. or R.T. with the sotting of 2R,
This 1000 cyele tone provides meultoring facility for
C.W., operation. When the Xoy is open the carricr is
of £, the amplifier section of 2V2 is biased beyond cut-
off and no tone signal is applied tc The monitoring line.
Whon the key is closed carricr signal comes on, and
removes the bias from 2V2 allowing ftonc signal to be
heard across tho monitor 1linc.

Gomection of Cathode Rav Osciiloscopo

One of the ci-axial connaciors on the front of
the R, unit is marked R.F. to CR.0,, und terminates
in a small induetor 1I17 {2-10 Me.) or 1123 (10=-20 Me.)
inductively coupled to tTho anodo zoil of the modulated

amplifier, The number of turms in clrouilt {or the

aumber of ond turns shorted or cpon) aud the amount of
coupling must be adjusted, after the transmitteor is
adjusted, to give the required deflection on the C.R.O
for thg carrier,

: To cobtain tho modulation pattern the CR.0.
imbernal time base may bo used in the normal manner
sithout the necessity for additional connections to
the transmittor, but if a trapezoid pattcra is roquired
s comsction must be madc %o tho &.F, TO C.R.0, commec~
tor, and the C.R.0, sct up accordingly.

The cathode of +the modulated amplifier is by~
pessed for R.F., and thus audlo voltage is developed

-
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acrogs resistor 1R45 and fed to tho cowsaxial connector
A, TO CR.0, via a blocking capacitor 1054,

The AUDIO MONIT(R co-axial connoctor may be used
instoad of the 4.F. TO C.R.0. connoetor, but some phase
shift i noticeabls in the pattorn so obimined and the
originel conncetions montioned will givo tho nost
satisfactory scrvico,

Bither AF. or the R.F. outlet may be connceied
to a Distortion Meter.

Power Unit Type P54805 Figz, 5 (Drg. 54805H2)

Refer algo o Drgs. 5480001 TFiz. 1 (Interwiring)
5480002) Fig, 9 o
54800G1) Fig, 10 (Simplified
5480062) Fig, 11 Schematics)

2e2,l Low Tonsion Switching

When +tho 4.0, mains supply is connectod to the
Power Unit and switched on, the blower will commence
to run if connsetod dirsctly across the mains at the
torminal blocks (Drg. 5480CCL). If +the mercury vepour
roctifiors require proliminory hes tlng then the AIR
HPRATER switch 487 may be switched ON and warn air will
be dirsctod against the bases of these wvalves, If
ambient temperature is sufficicnily high thon 457 need
not be switched ON,

Tntornal cabinet hosting clemewbs (4R35 and 1R44)
are available, and may be switched on by means of the
CARINET IRIFR switch 439, Thosce eloments are enorgigod

from tho mains supply, are profectcd by the fuse 486,

and it should be notod that thoy may be energisod only
whon the iransmitter L.T. (FILS) is switched OFF as tho
eircuit is comploted via a trenk contact on tho filament
rolay 4REBL13.

The autovolt traonsformer 4T11 snd the sontrol

hpangformer 4TL0 are both connected directly to the

mains, end both become energised upon application of
power. The control transformer 4T10Q provides 1OV,

A Le for pilot lamps and thermal delay relays, and
50V, 4.0, for the power relays and input tu the fulle
wave rectifier 4W2. This latter is the only ites
onergised by 4T10 until the next step in the switching
sequenco takes place.

Pressing the FIL, ON pushbubtton 4510 completes

 the 5CV. circuit to 4R®BIL3 vie the LOCAL conmtacts of

4810, If this switch is sot to REMOTE ths applicmtion
of 48V, D.0. to the FIL 1line will close 4REL1S, which

in turn operates 4RSL13, Removal of the 48V, Dal. hY
. . i :
. o LN
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. from the line opens‘__éﬂmé and releases 4RELISZ, -mm:
©" spels in via o make contect on tho relay, the FF -
© button on 45310 and the LOCAL combacts of 43813,

Whem closed 4RBLL3 disconnocets all air hoating

elements, and energises the filament transformors in

both units via the L.T. fuse 44 and tho alr blower
in the R.J. Unit., {(Also the air blower in tho Powor
Unit if conmected imto this circult., Refer Drg. 5480001)
Tho 10V. 4.0, supply is counnected to the LELAY pilot
4P1 and to the olement of the thormal rolay 4RELLD
via a break contact on the dolay relay 4REL1L., This
supply is also conncetod to tho zate-switches on both
units, and if any gate~switch is manually oporatod
tho red warning lights 4P5 and 4P6 in tho Power Unit
and/or 1Pl and 1P5 in the R.F. Unit will'light. The
240V, mains supply is also connectoed to the Elapsed

.Time Indicator 4M4, to the 24V. blas roctifier 4WL

via transformer 4T7, and to the 200V, bias rectifier
4V1l via the power transformor 476,

I# normml output is obiained from the bias -
rootifior then the interlock relay 4RML4 will cloesc,

Approximately 35 scconds after the FIL, push-
button has been operated the thermal delay relay 4REL1C
will operate to c¢lose tho onergising circuit of 4RELIL
which locks in via one of iits mako contacts and a make
contact on ARBIA3. The opeoration of 4REILI oxtinguishos
tho DBIAY pilot 4PL, lights the FIL. pilot 4P2, dis-
gonnects the 1OV, 4.0, fron the hostor oleomont of
4REL10, which then cools and opens the wicroswiteh”
contanets, and connoets the 240W. A.C. circuit to g
nake contact set on tho minor H.T. relay ZRELIZ viag
fuse 4F5,

Hirh Tension Switching

With the MAIN H,T, STEP 1 and 5TEP 2 switchoes
(481 and 433) sot to OFF, cperation of the H.T. ON
pushbutton (482) closes the energising circuit of
the minor H.T. relay 4AREL12 via the LCCAL/REMOTE switch
4513, tho FF button 452, a broeak contact on tho overe
load relay 4REL5, the bias intorlock rolay 4REL4, the
safoty switches and tho air flow switches in both uniis.
The hold in circuit of 4REL12 is comploted via a make
copbact on the relay and the remminder of the above
cirpuit, ' '

Tho operation of 4RELLZ connacts 240V, 4.0,
from 4RBI11 4o tho primary winding of the minor H.T.
snode transformer 45, and 10V, A,C, to the H,T. pilot

4P3, This relay also connects 50V, 4.C, to the MAIN
. H.T. STEP 1 switch via the nain H.T. lwborlock circult
.%o the METER NGRM./NBUT. switch (186) in the R.F. unit,

P |
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If the LOCAL/REMOTE switch is set to REMOTE, then
tho application of 487, D.C. to the H.T. remoto control
line will operate 4RELL5 which in turn will emrrgise
4REI12 in a similar manner to that desceribed above.
Removal of the 48V, D.C. supply will de-snergiso 4HELLS
and reloass HUBLIZ.

The main H.T. is applied in two stages that are
controlled by the MAIN H.T, STEP laand 3TEP 2 gwiitches,
The STEF 1 switch bringe the main rectifiors into operw
ation at reduced voltage suitable for application te¢ the
finasl stages of the transmitter during tuning, and the
STEP 2 switch then increases the main rectifier output
to full value for normal operation,

Oporation of the MAIN H.T. STEP 1 switch will
complete the 50V, A.C, circult via a break contact on the
oveorload relay 4RBLS %o the coil of the main H.T. step
1 rolay 4REIS, This relay operates to connect 10V, 4.C.
to the MAIN H,T. STEP 2 switch for application to the
heating olemomt of the thermal overload inmberlock relay
AR®I6, It also connects 240V, A.C. from the main H.T.
fuse 4FT via the limiting resistor 4329 1o the primery
of the main H,T. rectifier ancde transformer 4T2. The
Lliriting resistor reduces tho main H,T. voliage to a low
ralue suitable for use during tuning operations. 4RELS
also conpects 240V, 4.0. to the MAIN H.T. STEP 2 switch
483 for application to the coil of the H.T. delay rolay
4RBL8, Note that one of the mako contacts of MMEIY is
connected in the imberlock circult of the coil of the
main H.T. stop 2 relay 4RELT.

Sotting the MAIN H,T, STEP 2 switch 433 to ON
completes, vin a breck contact on 4RELT, tho coll circult
of the B.T. delay rolay 48ELE, It also counnects 1OV,
AL0. to the heating element of tho HeT. cverload interlock -
rolay 4RBL6 via a break contact on 4RELT,

Thres seconds after cnorgisation 4RELS will
operato, whilc nine seconds are required for the operation
of 4RWLG, Whon 4RELS closes it completes the 50V. 4.0,
circuit to the ceil of the main H,T. step 2 relay 4RELT
via brosk conmtacts on the main H.T. ovorload relay 4REL].

4RELT oporatos, and a break contact sot releases
4RBLB which resets. A& second break contact discommocts
the 1W, A,0. from the heater elament of 4RELE which
cormencos to cool, & rmks contaet set locks in 4ARBLY
viz & contact on the main H.T. gtep 1 rolay MREIP. Tho
ronnining rake conbact short cirouits the limiting
rogistor 2R29 to raise the main restifier output to- -
full volitage.
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© 8.5.3 . Ogoration of Ovorlosd Protoction Circuits

The overlead rolay in tho minor rectifier circuit
igs 4REL3, and has its coll connected in serics with tho
negative rotura to the roctifier, The coil is shunted
by tha adjuskable resistor &RE which may be prowsot to
allow adjustmont of tho overload curremt, Tho contacts of
this relay arc comocted in parallel with the comtact of
tho overload interlock rolay 4RELS which is tho controll-
ing relay in tho main H.T. overload tripping clrcuit, Any
ovarload on the ocutput of the minor rectirier will immed=
jatoly close tho overload rolay 4RELS which will thon
Lold in and operote as detailed below for a main H.T.
overload, Resctting is also accomplished as doteiled
bolow,

Tho overload rolay for the main roctifier circult
igs 4REL1, and has its coll conneched in sorios with tho
negative roturn to the main rectifiers, Tho coil is
shuntod by a resistor 4R2 that iz adjustablo to allow
the relay to be sot to any desired value of overload !
curront. The contaets of the relay are connectod In
the 5V, A.C. circuit to the ecoil of the main H.T. step
2 rolay 4REL7. so that whon an overload occurs in tho
output of the main roctifier 4RELT is tripped to reduco
the main H.T, to the low level volitage. If tho ovorload
is romoved thon AREBL1 will roleaso to conncct tho HlT.
dolay relay 4REL8 and the overload thormal dolay intere
look relay 4RELS into thoir cnergising clreulte, 4RELS
will be tho first to operate, closing 4RELT, and if tha
overload has been removed the cireudt will return to
norral. If howevor, tho overload persists thon tho
4RRI1 will agein open and repeat tho sequonco outlined
above. ALfter tho fhird switching sequence tho oleomond
of AREL6 will haove heated sufficiently to operate the
microswiteh and complete the 5OV, &.C. circult to tho
coil of the overload relay 4RELS. This relay will lock
in vin the O/L RESET button 4812 and the LCCAL/REMOTE
SWITCH or tho H.T. romoto control~relay 4RELLS, 4RBLD
connects 1OV, A.0, to the O'LOAD pilot 4P4, and open
tha interlock circuits of both the minor and main H.T.
relays 4REILR ond 4RELY to clese down the H,T. roctifiers,
To vroeget the circuit {(after a delay of approximstoly
50 seconds o allow the olement of 4RELE to cool) when
operating on LOCAL comtrol press the ¢/L RESET button
and if on REMOTE repove tho 487, D.C. from the H.T.
ramote combrol line to trip RELLS.

Aftor resetting the overicad circuits as detailed
above the H.T, suppliss may be restorod by oporating 432
or 4RELLS in the normel manner.
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2.2,4 Rectifiers

A1l roctifiors arae of orthodox dosign. Tho

blas roctifior uses a type S@dm& (4V5) in n singlo 4§ ik G—

phaso full-wavo circuilt and feods into a single scction
ghokewinput Pildter 4LE, 4010, 4011, The bins interlock

rolay 4REL4 is shunted across the output of the filtor,

in serics with potential dividors 4R17, 4R18 and 4819

by which the bias voltages supplios %o tho various stagos

ara adjusted,

Tho minor rectifior is also a singlewphaso full-
wave arrangement with a double seotion choke-input
filter 414, 4L5, 405, 4C6, 4CT and 4C8 torminatod by
2 blocd rosistor 4RS5, It uses two typo 86684/886 mercury-
vopour rectifiers 4V6 and 4V7. 4 tap on 4R5 supplios
D.C. H.T, voltage to the tone oscillater valve in the
sub=modulator .

A wvoltago roegulator circuit is connectod to tho
output of the rminor reetifior consisting of a type 807
valve (4V9) and a type C03/VRL04 (4v4) in serios, The
807 roguletos a D.C. supply at approximately 380W. for
tho valvos in the sub-modulator umit, This voltago is
adjusted primarily by variation of tho grid bias on
4Y9, taken from the bleed assenbly (4R7-4R12 inclusivo)
thet is connoctod across the minor rectifier output,
The gnseous rogulator 4V4 supplies H.T. volitago at
105V, to the R.JF. crystal osciliator. Note that 4V4
is connectod in series with 4R14 in the cathode circuit
of the 807, and that the 105V, D.C. is taken ag o
tapped voltage from the 380V, regulated supply.

Tho main rectifier amploys two type 8724/872
morcury vapour valves, 4V2 and 3V3 in o single-phose
full wave circuit, & two-stagoe choke-inpui filter
411, 4L2, 401, 4C2, 403 providos adoguate filtering
and is terminoted by "bleed" resistor 411,

Spare valve sockets are provided om both tho
Minor and Main Rectifiers and have only filament
voltage connected so that they mny be used for
© pupning-in" and storing a sparc B66A/866 and B8724/872,

2.2.5 Sub-Modulator and Modulntor (See Fig. 8) (Drg. 51806Gl)

The sub-modulator is provided with an in-built
tone oscillator to generate a fone frequency of approx-
irately 1000 eycles per second, which may be used to
nodulate the carrier for M.C. 7. (A2) cmission, or to
supply o tone, keyed by the carrvicr signal, to tho
memitor umlt for rnonitoring C.We (A1) azission. Tho
tone oscillator uses a type EAU6G pentodo in a resist-
ance-capacitance foedback circuit., & phase shifting
network 5C4, SR4 is connected acrcss the valve fro

-
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anode to cathodo, a sinilar network 5CZ, being connccted
across SR4, and again ancther netwoerk 501, 5R1, 5R2 is
connected across 5R3. In cach network tho values of R
and C aro go solectod to give a phase shift of approxime

cately 609, Thus, tho grid voltsge. which iz token from

the third network, is approximately 180° out of phaso
with tho zsnods veolitesgo, giving tho conditions for tho

valve to oscillato. Tho magnitude of the fesd-back voltage
to the grdid can be varioed by the potentiometor 5R2, The
output of the tone cscillator is transformor coupled to
the input transformer (5T2) of the sub-modulator section
via comtacts of the M.C.W./R.T. rolay SRELL, Tho input
impedance of tho subwmodulator is 600 ohms. The modulator
gection has four stages, oach push-pull and is centrolled

iigy limiting and clipping cirecuits thot provont ovormodule

ation, and maintain the modulation level of the carrier
within £ 1 db, for wvariations of + 10 db. to the audioe

input lovel. ' (Refer to Fig. 7) (Drg. 54806D1)¢

The input stagse, which functions as a Limitor
amplifier, has two typo 6BAS pentodss {(5V2, 5V3) in pushe
pull, resistance coupled to the sccond stago which amploys
a twin triodo (5V4) typoc 68NT-GT. & BALANCE conmtnol
DR25 is providod to balance tlogein of the two halves of -
the limitor stages and provent instability. Refer 1o
Section 4,5.,1 (vii) for adjusiment procedure,) 5V4 is
transformer coupled by moeans of soparate secondary winde
ings of 573 4o two twin diodes. COne of thesec diodes,
5V5 (8ALB), oporates ng a half=wave rectifior with a
dolay bias appliod to its cathode cireuit, and the rosulte
ant ouwtput voliage appenring across the load rogistor
5RL4 is thon applied to the grids of 5V2 and 5V3 to
control the gain of the amplifier. The delay bias applied
to 5VD is set by tho LIMITER petentlametor 5R21l, in a
potential dividing network across the 600 volt supply, so
that 5V5 bocoues conductivo, o npply controlling bias do
tho limitor stages, whon tho audio level outpui of L.F,
Amp. R is in oxcess of that required for tho modulator to
produce 85% modulaticn of the carrier,

A warioble resistor in series with the anodo supply
to 5V2 and 5V3 has o neter designated COMFRESSION shunied
aerosg it, When the limiter reetifier 5VE begins to
operate, the anode curront of 5V2Z and 5V3 will fall due
to the incronsed bians voltuge appiied to the grids, and
80 the rending of the compression meter will fnll, Thus
an indicotion of the amount of linditing {compression)
taking place is given by tho ronding of *this meter. Tho
meter is initially {no audio input) adjustod to full
scale defloction by the COMP, METER control 5R35, and will

" zive the amcunt of comprewsion as a direect reading in db,

with an accurncy of botter than 5%,
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provided in the powor unit to allow adjustment of spoech
Snput for lovels ranging from =25 to 5 dbn, Tho limiter
will take care of normel veoriestions in level when set up
ag described in sub=secticn 4.5.1.

_The twin diode 5V6 conmected to ths other secondary
winding of 573 operates on both positive and negative penks
as a clipping device, mnd the bias applicd 1o oach section
is adjusted by the PCS, and NEG, CLIPPER BIAS controls
5R20 and SR3L so that sach dicdo bocomes conductive whon
the sudic level output from &.F. Anp. 2 is nmore than that
roquired for the modulator to produce 987 modulation of
the ceprier, \This prevents overmodulation of the carrdier
and sidoband Splatter that would be caused by sudden poaks
of audio signal.

The clippor is followed by a lowwpass audio filter
which cuts off at approximatoly 3,000 cycles to prevent
higher order harmonics from tho slipper passing through
and so restricting the range of audlc froquoncies that
modulate the carrior. '

The filter is transformer coupled to the twin triode
57 {6SN7=-GT) of tho Amp. 3 stago, which is in turn trans-
former couplod to the sub-modulator valves 5V8 and 5V9.
Thesc are tricdo connscted 807's, and ars cathode coupled
to the modulator stage, which employs two ftype 810 valves
AV1O ard 4V1l, When operating on M.C.W. (22) or R.T.
(43), the secondary of the moduwlation transformer is
comneoctod in series with the H.T. supply to tho Modulated
Power Amplifier stage of the R.JF. unit,.

Bias, Scraen and dnode Supplies

Tono Oscillator (6AU6)

Grid Blasi~ Opthode bims from SR6.

Scroenz- From nnode supply via bleesders SR8
and 5R9.
Ancdose From ap of minor rectifier bloed

rgaiotor AR5 in sories with SR1L.

Limiter Amplifier (2 x 6BASG)

Grid Bies:= Fixed bims from 5R24 plus automatic
liniting bias froa SRI14,

Scroens- From 380W, rogulated supply via tap
on network 5R19-5R24 inclusivo.
Anodat= From 380V, reogulated supply.

Amplifier 2 (6SN7GT)

‘Biagi- Cathodeo fimad bias Zhaz SR19-5R24 netwer!
Anocdes= From 380V, regulated supply via SR27.

-~
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Clipper Diode {6ALS)

 ‘Delay bisss= .. SH30 and 5R31 mcross fullewave

roctifier 4Wl.

Iimiter Diods [AATH)

Delay biasi- FR2L in potential dividing network
acrogs 600 volt supply from minor
rectifler,

Amplifier 3 (6SNTGT)

Bigsg= Cathode bias from 5R34,
Anocder- From 380V, reguleted supply via
'SRB? 9 )

Ampiifier 4 {sub-modulator) (2 x 807)

Grid Biasi- From Bias rectifier via 4R19.
Bcreont= From 380V. regulated supply.
Anocdes= From 380V. regulated supply

Medulators (2 x 810)

Grid Biassz- From blas roctifier via 4R19
Ancdez- From main rectifier (approximetely
17507 ,)

Metoring and Misceollaneous

(1)

(11)

- (i1)

. AMP,

Tho MATNS motor 4M1 is connectod directly acroess
the output ¢f the auto-transformer 4T1ll, and gives
a combinucus roading of the supply voltage to all
f£iloment transformers.

The GQOVFRESSION nmetor 4M2 gives a continuous
ronding of tho amount of liniting %aking placo in
the audio channel (refor Ssotion 4.2.5).

Meter &, 4M3, 18 a general purpose nultimeter used
in comiunciion with the METER A AF. CIRCUITS
selsctor switch 4811 and various metering resistors
to read current ans listed below:~

Circuit Metering Rango
: Resigtor

. (_‘FF ) . o s o o T
TONE O8C. CATH. 4R33 0=-10 A,
AMP, L V2 CATH, 4R31 0=10 ph,
1 V3 CATH. . 4R32 : 0=10 ol .,
AMP, 2 ANCIE o AR3Cee 0=25 DA .
CAMP.-3 . ANODE 4728 C=25 mi,

. AMP, 4 V8 ANCDE ARG 0=50 mh,
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(Contd) Gireuit - - Motering " Range
Rogistor
AMP, 4 V9 ANODE - 4R27 G50 b,
MOD. V10 CATH, 4R21 OB 00 mh,
WD, Vii GATH.  4R20 0500 of,

MOD, TOTAL CATH, 4R22 0=1000 mA.
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3., INSTALIATION

Assombly and Location of Bguinnent

The baso assanbly will bo normelly dismantlod for consorv-
shdon of space in shipping, and should be tho firet wedt unpachked
and assombled. The basc plate itself should bo secured to tho
floor by five 3/8" B.S.W. bolts, chocking that tho floor is lovol
so that the framework will not bo strained, and the cublcles
will slide frooly in and out. Noto thot fthe full oxtonsion of
oither truck is about 30 inchos, and to withdraw it complotoly
cloar,a spacce of approximatoly 3 ft. is reguired in front of the
base plato, Tho upright framo members nay now be bolted in
position with six 3/8" B.5.7, bolts supplied, and after theso
have boon drawh up tight,tho two floxible condults that run down
pach sidc momber of tho frame should be seccured in position to
the rorr flange of the baso by two 2BA bolis fthrough $he mounting

plate at the ond of ocach condult,

Tho R.F. and Powor Units may now bo rollod into position
in the base with tho R.JF. Unit or tho loft hond side of the baso
when viewed from the fronmt, and the Power Unit adjacent to it
in tho baso,

Check that the Llocating pins at the top of the framo havo
positioned tho units correcily, and that the spring loadod
sombacts at the rear of tho R.F. Unit have moted correctly to
the line torminals of tho frame.

; Note that tho wmain H.T. transformer 472, and the first
choke (411) of the main rectificr filteor aro not fitted in the
Power Unit when orated, bui arc packed separatoly. Both should
be placed in positicn on the floor of the Powor Unity tho trans-
formor in front with its H.T. terminals on the loft when viowed
from the front, and tho choke behind this, Both aro soccured by
four 3/8" B.5.W. round hond screws passing through nounting

‘straps fitted to thelr tanks, and imto tapped holes in'the botton

platoes of the unit.

Tho transforneor and choke should be wired into tho circuits
as indicated by the designations on the individual wires.

The flexible condults corrying the interwiring forms from
the freme should be securcd t9 the rear of their respoctive
cubiclos by two 2BA, screws through the nounting plate at the
end of each conduit %o the tappod rivet blocks in tho cublcles.

~ Blip the spadc torminels of $ho fornm wiring under tho
scrows of the terminal blocks as indicated by the designation.
strips attached to cach sovt of wircs. Also sceuro the HeTe

“wiring fron the form to the stand-off insulator adjocent to

the terminal blocks in oach cubicle and the carth wiros to tho
Trame earthing bglismthat aro also-adjacont,

-
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Bxtornal Comnections (See Fig, 1) (Drg. 54800C1)

Drg. 5480001 shows the necessary external comnections to
the base., The wiring should be run in cable forms, and be
provested by the flexible conduits supplied as part of tho base
assemble, These conduits, one to take the required power wiring,

" and the other for the control cables, run down the two upright

343

3.4

fyrame rmenmbers to either side of the rear flange of the base.
From this point the wiring may bo rum above floor level (suitably
protected) or through the floor as required at the particular
installation., All wiring should be carrioed out in accordance
with any relevant rogulations.

The frame earth should be as short as possible, and
connected to a low resistance carthing point.

Insertion of Valves

Aftor ensuring that tho 240V, mains supply is switchod off,
tho various valvos should be placed in their sockots by reforonce
to the 1list given in sub-section 1,13 and thc valve typo numbers
stencilled near tho sockeis. Moke swre that tho anode connoctors
for the typc 807 valves, and the grid and anode conncetors for
the typs BLC valves, ars securely attached, The anode clips for
the 866A/866 and O724/872 mercury vapour roctifiors should bo
left off temporarily umtil preoliminary tosts of the Installation
are made, but should bo carcfully tied back on themsclves so
that they cannot short to frame or to onc snothor,

Note that for froquencios betwoen 2 and 10 Mc., 1V1 is
not required,

Proliminery Test of Installation

he following tests are intended mercly fo check tho
corroctness of the interwiring between the Power Unit and tho
R.,F. Unit, the wiring of the &.C. supply and the operation of
tho various comirol switches and relaye. The overload thermal
délay rolays have boen adjusted during factory tosting and
should not roquire any attention,

(i) Open the side doors. The safety switches will now bo in
the norral position rondering H.T. switching incporative.

(11) Set the MAIN H,T, STEP 1 and STEP 2 swibches to OFF and
the LOGAL REMOTE switch to LOCAL.

(iii) Switeh on the 4,0, supply to the transmitber and press
‘ the FIL. ON push=-button, The L.T. relay 4REL13 should

close and the heaters or filaments of all volves should
1ight up, The DEIAY pilot should also light., The 8664/
866 and 872&/872 mercury vepour valves may not show any
approciable glow, bub should become alightly warm after
o few minutes. Check the reading of -the MAINS nmeter,
if it vaeries by more than 5 volts from a reading of
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53480R

240 volts, it should be adjusted by mesns of the MAING tap
on the autovolt transformer 4T11l. Note the fiumal tap
selected, and by reference %o the circull diagramFig. 5
54804H2 set the transformers 472 and 4TS5 to the same
pogition, OCheck that both dlowers are running. The bias
ractifier should alsc have come into operation and closed
the bias interlock relay 4RBL4, If necessary check tiattho
bias voltage on METER B of the R.F. Unit shows 200 volis,
About 30 seconds after 4RELL3 closes, the ‘thermal pelay
4REI10 should olose and cpermte the delay relay 4RBL11.
The DEIAY pilot will extinguish and the FIL, pilet will
light, indicating that the H.T. control eircuits aroc
prepared for oparation and that the H.T. ON pushbutton
may be operatod,

Notos~ Provision is made at the terminal blocks on the
bagc assembly so that thes Power Unit blower may
be connectod direstly across the mains if con=
tinuous operation is requlred, or normelly for
operation with the filaments, The blower should
be checkod for correct operation for whichever
conditions apply.

Glose all four safety switches by pulling the operating
lever right back to its locking position, The rod
werning lamps in oach cublcle should light.

Press the MINCR H.T. ON push-bution. The minor H.T.
rolay 4REI12 should close and light the H.T. pilot,

If it does not, vorify that the bias interlock relay
ARELA has olosed, and check that both air«flow switches
have closed. _

Check tho safety switches on both units by pushing any

‘lever back to the froe contral position, 4REL12 should

drop out and the rod warning lamps on the cubiclo con=
corned should stay alight, and after the second saf oty
switch on the cubiclo concerned is operated as above tho
lemps will oxtinguish., After theso safoty switches have
been chocked, pull both levers back to the locking
position and press the H.T. ON button to energlse 4RELI2
before checking the switches in the otheor unit. : -

Closo down by prossing the FIL. OFF button. After
completing the tests, attach the anode connections to the
8664 /866 and 8724/872 mercury-vepour rectifiors. Bofaro
anods voltage is applied to these valves they should bo
frynein® by operating for at least 30 minutos- with only
Pilement volitage applied. :

With the 4ranemitter filements off, chock that tho two
eabinot drior elaments do not become energised until the
GABINET TRIER switch is closed. Then check thet thoy are

awitched off automatically when the FiL. ON bubtbon ie
operated and 4REL1L3 closos,. :

PO S

R R



T

5480R

(1x)

(x)

2B,

Sot tho AJR HEATER switch to ON, and check that a stream
of warm oir is directed by the ducting at tho mercury
vapour rectifiers. Insert a thermometor into tho rowr

top holo of the air duct and adjust tho thermostat to
oporate whon air tempersture reaches 409, Aftor a poriod
of operation of approximetely ome hour, tho tamporature
should stobilizo at 40 = 459%. Note that the thormestat
i mountod in the air duct near the blower outlet, and the
adjusting serew projects through the duet bohind the
modulation transformer 4T3 ard below the filter capacitor
4G8, ‘

Check that the olapsed time indicator is operating.



S ———

6.

LR

g
/

4'/

54800R

4, ADJUSTING AND TUNING

Precoubtion

The following preesullons should Ybs observed when funing,
adjusting and sorvicing the transmitter.

{1) Always set the LOCAL REMOTE ewltch to LOCAL.

(ii) Unless absclutely ossemtial during fault fiﬁding, nevor
operate the transmitter with smy side door open.

(1ii) Always ‘une tho Raudio Froguency siages undor C.W. (A1)
gondition.

(iv) Never apply audip input to the modulatod amplifier unloss
this is properly tuncd end fully lcaded. If setting up
initially, or after the circuits have been disturbved,
rotune as doscribed in sub-section 4,3.3,

{v) Tune as rapidly as consistent with accuracy so thot
amplifiers 3, 4 and tho modulated amplifior valves do not
draw high "off-tune" cathode curremts for a lengthy poriod.
Then tuning the nodulated amplifier use tho STEP 1 ("Tune* )

, position of %ho MAIN H,T. switching until the anode circult
ig in resonance, This roduces the H.T. voltago applied
to the anode cireuiis, and so reduces the risk of over-
%oading duo, to high "off-tunc" catheds curront, oTEP 2

fTpansmit") posifion is then used during nchual tronsmission,

(vi) TWhen sorvieing, switch off the 240V, A.C. supply to the
transmitter whonover practicable.

{vii) - Whon initinlly tuning tho transmitter, or rotuning to o
froquency that differs by more than 10% from the previous
tuned froguency, the Main H.T. must NOT be switched on
until the C.R.0, connoctor and Monitor pickeup coils have
boen set for minimum coupling to the Modulated Amplifier
anode inductor.

(viii) When operating the METER A NCRM-NBUT switch, tuwrn tho
switeh £L0707 when leaving tho NCRM, peosition.

_Checking and Adjustmonts of Bims Voltoges
A R

Befére commencing to tunc the Radio Frequency stoges the
fixed bias voltagoes for tho anplifior 3 ond 4, and tho modulated
arplifior valves, snd for the submnodulator and nodulator ghould
bo checked and adjusted if nocossary to the values givon bolow,
Tn sddition to ensuring *thot the nmplifiers 3 and 4 and tho mod-
ulated amplifier are sot %o cathode current cubt~off with no R.F.
drive applied, this procodurc will make certain that tho sube
nodulator and moduintor do not draw excessive cathode current,
whale adjustnonts aro procoeding in the R.F. stages. Those bias 1
voltnges have all been get corroctly during factory testing but the  °

'

adjustments may become disturbed while the sguipment is in transpbrt@}

S R MNP RPN S et e e it e oyt Al Y )
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4.3

_7 .

Switeh on the transmitter by prossing the FIL, ON bution.
Thig will also switch on tho Bias Rectifier. Do not switeh on
the H.T. suppliecs. ‘

Tuning Procodurc

Tho fellowing tuning instruetions apply aquelly to any frow
quency within the band (2-20 Mc,; covercd by the unit, Tho lowost
frequency crystal would most conveniontly be located in No, 1 pos=-
ition and the others in the No. 2 position., The frequency coverage
of the transmitior is split into twe bands, 2-10 Mc. and 10=20 ¥c,,
and for which separate inductors are supplied for amplifior 4 and
the modulated amplifier., Note that for Amp, £ two coil agsemblies
aro used to cover tho 2-10 Mc., band, 2~3,7 and 3.7-1C Mc. rcespecit-
ively., The inductors should be solected, (rof. 4.3,1 below),
nounted in the trmsmitter (rof, 4.3,2 bolow), and wirod into the
eircuit, All othor taps should be adjusted as indicated in
sub-saction £,3,.3 bolow,

Two sots of chokos, L10-LYl and L24-L25 are provided, one
set for cach of tho Amp. 4 anocde and Med, Amp. grid cireuits, Tho
chokes of sach sot arc identical, and the set usod deponds on the
transmittor frequoncy. For froquancies up to 7 Me,, 1L10 and 1L1l
aro usod, and frequoncies above 7 Mc., use 1L24 and 1L25.

Netos= For froguencics up to 10 Me., &mp, 3 stago 1s not required,
and flexible Llinks arc used +to onable the oulput of Anp. 2 1o
drive Amp. 4.

The crystal froquency is selocted botwoon 2 and 5 Me,., and
if the output froguoncy of the transmitter ig to be within these
limits, all stages tune to fundamental frogquency. For froquencies
of from 5 to 10 Mc., Aup. 2 operatos as a doubler and subsequont
stages tune to the second harmonic of the crystal frogueney.

: For froguoncies betwecn 10 and 20 Me., &mp. 2 and 3 each
operate as doublors, subsequont stages tuning +o the fourth har-
monic of the ecrysial frsquency.,

Amplifiers 3 and 4 Biag:~ =15V,

Moasure betwoen torminal 4TSE7 (neg.) and torminal 4TSE8 (pos.)
on Power Unit.

Adjust by the appropriate ¢lip on 4R18 in the Power Unit,
M.A,. Biassw =85V,

Measure betwoon torminal 4TSEE (neg.) and torminsl 4TSES (pos.)
on Power Unit, Adjust by appropriate e¢lip on 4R17 in Powoer Unlt,

SubeModulator Bias:- o =105V,

Measure hetween terminal ST8AL9 in the sub-modulator unit and
fremo {pos.). Adjust by eppropriate clip on 4R19 in Power Unit.

Modulator Bimgse wd OV

Measurc between centreo tap of 4L3 {(neg.) in Power Unit and frame
(pos.). &djust by appropriato clip on 4R19 on the Powoer Unit. It
should be noted that, since the Subw-moduliator is cathode coupled tc
the modulator, there is a direct connection between the cathode of
gach sub-modulator wvalve and the grid of the corresponding modul-
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ator, Thorofore tho aetual grid blas of the sub-modulator valvos
oquals their grid-to-ground voltage minus tho grid-to-ground volt-

ago of tho modulators. That im, the c¢lip for sub-modulator bias
on 4R19 et always bo more nogative than the clip for the med-

ulator bias.

4,3,% Coil Tdonbificetion

Circuit Circ. Rof. No. |Froquency Mc.] Marking
Amp. 3 113 10 = 20 V75
Amp, 4 114 2 = 3.7 V76
1119 3.7 - 10 V85
115 10 - 20 777
1110 2w 786
1L24 7 « 20 Va7
Mod, Amp. 116 )
17 ) 2 = 10 V54812
1118 )
1117 )
1120 )
1121 ) 10 = 20 1V54812
1122 )
1123 )
1131 2 -7 V86
1125 7 w 20 vay

4,3,2 Coil Mounting

Goil 1L3 is provided with three mounting feet, and
are socured to tho components panol by throc SBA screws.

Two spacers are used to mount the coil assembly
associsted with dmp. 4 and tho coil is ecourcd by noans
of two 2BA screows.

The solected coll assembly for the medulated amplif-
/ ier stage is secured to the components panol by three 2BA
- / scrows fitting rivet blocks in the pancl.

L . C o 4.3.3 Coil Tapping

Amp, 2
113
Freg. Range 2w 2.7 Mo, Short Taps Nil
2.7 = 3.7 Mo, 1 and 2
3,7 = 5.0 Mo, 1l and 3
SCG - 700 Mc' . 1 &nd 4
- T.0

10 Me, - 1 and 5

B T P
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Amp, 3
3 . M o -
freq, Range 10=14 Mc,. Link Taps Nil
14«20 Mc, 1 and 2
| Amp, 4
114
Freg, Range 2.0 = 2,7 Mec. Link Tapg Nil
2:7 w 3@7 Mc- ( 1 and ?«l
( 3 and 4
7,0 = 10 Me, (1 and 3
{ 4 and 6
1L5
Freg. Range 10 «» 14 Mc, Link Taps Nil
14 - 20 Mc. . (1 and 2
{ 3 and 4

Mod. Amp.

The following is intended only as a gﬁide in prelime
inary setting up procedure, the final adjustments of the
coupling coils varying with line impedance.

1L6 |

. , Freg, Range 2.0 Mo, Turneg in 14

Circuit
3.0 Mo, 1l
. 4,0 Me, 10
5.0 Mc. ' g
7.0 Mc, 6
10.C Mo, &

1120 )
Freg, Range

10,0 Me, Turns in 4.0

Circuit
15.0 Mc. 2eD
20.{} Me, 105

Aerial Coupling
17

' 2.0 Mc, Turns in 12

) : Circuit
3.0 Me, 10
= 4,0 Mo, - 8
B0 Mey T i3
7.0 Mc., 4
= 10,0 Ne. 3
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5480
par-ay
Freg, Bange o -
10,0 Me. Turns in 4
15,0 Me, ~ Cirouit 2,5
20,0 Mo, 1.5

Notes: In the frequency range of 2.0 to 3.0 Mc. both
asections of 1031 are used, and 1G32 is t0o be
sonnected into circuit as shown cn circuit diagram.

From 3.0 to 6,0 Mc. 1032 is disconnected, both
gsections of 1031 remaining in circuit, For frequen-
cies above 6,0 Mc. only one section of 1C31 is used
and 1032 is disconnected,

Tuning Amplifier Stagoes 2, 3 and 4

If during tuning procedure an overload occurs in
the minor H.T. cireuit, theso rectifiers wlll be switched
off awbomatically. To restore supplies press the O/LOAD
RESET and then the H.T. ON pushbutton. '

Procodurs

(1) Tithdraw tho R.F. unit from the basc assombly, opon
both side doors and connect the artificisl sorinml
 scross the line terminals by means of the two link
~ switches provided at the rofr .of the unit, Note
That the ARTIFICIAL ABAIAL pilot will then light.

(1) Loogen the scrows in the adjusting slots of the
rmodulated amplifier coil assembly, =nd set these
inductors (1L16 and 1L17 or 1122 and 1L23) for
minimun coupling.

(1ii) OCheck that the MAIN H.T, STEP 1 and STEP 2 switches:
to FF, the C.7./MLWe/R,To switch to C.W., the
LCCAL/REMCTE switch to LOCAL and the orystal
selector to the required position.

(iv) Press the FIL., ON pushbutton, The DELAY pilot
. should light immediately, and after a delay of
approxinately 30 seconds should be replaced by the
FILS, pilot.

(v) Thers the side docrs have been left open for sub-
soquent adjustment of the Modulatod Anplifior
stages, the safety switches associated with these
doors should be rendersd inoperative by pulling

their oporating levers to the locking position.

(vi) Press tho H.T. ON pushbubton, and observe that tho

HoT. pilot should light.

-
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(vii) Sot the METER & N@®RM.-NEUT, switch to NRM, and the
METER 4 selector to 08C, CATH,. Check that on
pressing momentarily the TERT XEY (or the locel
handkey if fitted and the KEYING switch is in the

D.C, position) a reading of approxlmntely 3 ma,
ig obtained in Meter 4,

(viii) Check that readings are cbianined in cach of the
AMP., 1 CATH,, and AMP, 2 CATH, positions of tho
METER A soloctor when the TEST X&Y is oporated
momentarily.

(ix) TWith MBETER & selector set o £1P. 3 CATH, (10=20 Mc.)
or AMP, 4 ANODE (2-10 Mc.), tunc for o maximum netor
reading.,

If the transmitter is operating in the 10=20 Mo.
band, then tune AMP, 3 ANOIE for a ninimum, indice
ating anode circult resonmnce., If the transmitter
is operating in the 2-~10 Mec. range, or having com=
pleted the anbove adjusimonts, proocced as in (x)
below,

{(x) ith METER A selector se® to AMP, 4 GRID, and
irmmediately a reading has beon obtained resch the
gelector to elther of the AMP, 4 CATH, positions
and tune AMP., 4 4NUCE for resonance as indicated
by a minimum nmoter reading.

(x1) Resot METER A4 seloctor to AMF, 4 GRID and check
that for frequencies botweonr 2 and 10 Me, tho drive
ccurront is 2 to 3 mA., and for frequencios aboveo
10 Mc., the drive is beitwoen 5 and 6 mh., under no
circumstancses must the latter figuro bo excooded.
If necessary, adjustment of the scroeen voltages on
tho first four smpilzficiation stages by means of
. the %aps on ;Ro3 while keeping cmp. 2 and amp, 3
ancde circuiis ftuned to reconance, provides varipe
tion of amp. 4 grid delve current.

(xii) Set METER B selcchtor to MOD. AMP, GRID, and check
that the grid drive current is betwsen €0 and 100 mA.
depending on freguency, Further adjustment of
seroen volitagos as indicetod in (viii) above may be

nocessary, and a guide to the correct values may be
“obtained from the maintenance section of this book,

Tuning and Losding Moduiatod Amplifier

TARNING

' When initially tuning *the transmitter, or retuning to a

frequency thet differs Tty more than 107 fron tho previcus
tuned frequency, the Main H.T. must NOT be switched on

o+ until the CR.Q, connector and Monitor pick-up coils have

St

beon seot for minimum coupling % the mndhlatoﬂ awpllfwer
ancde inductor. -
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Seot the ABRIAL PHASING comtrol te full scale,
AERTAL TUNING to zero, and the MEIER B sclector
to MOD. AMP, TCTAL CATH,

Glose the MAIN H.,T, STEP 1 switch and adjust

M.A. ANODE tuning for a mininum neter reading which
should be bebtwasen 100 and 200 mh, depending on
frequency. Noto the position of the Mo o ANCIE
tuning control,

Tt 18 now necessufy 4o neutralise the nmodulated
amplifier stage and the procedure is outlined in
Section 4.4,

Vary the ABRIAL TUNING control over the entlre

‘range to Tind a setting where the MOD, AMP, TOTAL

CATH, current rises to z well defined peak., If no
satisfactory setting can be cbitained, increase tho
degree of ooupling between 1L16¥and 1L1T (or 1L22
and 1123) and repeat the procedurs., If it is
gtill impossible to obtain a satisfactory peak
vary the number of coupling coil turns in circuit.
Finally it may be necessary to reduce the seiiing
of the AERTAL PHASING capacitor, but do nogt use a
lower value than is absclutely necessary, espec=
inlly on the lower frequencios,

1

\fter comploting step (iii), noto the sotting of
the M.A. ANODE tuning control, and ro-adjust for a
minirue MOD. AMP, TOTAL CATH, cwrent, If tho now
sebting diffors from the cld, glight roe-adjustmont
of AERTAL TUNING control should onable thg MOD.
AME, ANODE +¢ be retunsd for a minimum cathode
current at tho originel setting. Such rotuning of
the MJA. anode cirsuit to the original setiting for
minimu cathode cuwrromt is important because it
keeps tho valve dissipetion to = mininun, incroases
the useful output to the aerial and mininises
tdemtuning" of tho aneds circuit whon the coupling
to the aerial is incroased.

Aftor tho above adjustments, the MOD, AMP, TOPAL
CATH, current should be slightly less than 250 A,
If greater, reducs by decreasing the dogrec of coup-

ling botween inductors 1Lléand 1L1%(or 1L2R and
1123). i

e

Switch ON the MAIN H.T. STEF 2, and check the
ABRTAL TUNING and the M.A, 4NODE tuning controls
to bring the MOCD, AMP, TOTAL CATH, current to tho
full lead figuro of 500 mA. (for 750 watis anode

“input with main H,T. at 1800V, and M.A. grid

surront at 80 mh.)., If this current cannot be
obtained with the input-coupling very tight (tho

/
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inductors must NOT be closor than 3/8" at tho nearest
point) try reducing the setting of the AERIAL
PHASING comtrol or adding an oxtra turn to the coup-
ling inductor and repeating the adjustments givoen

in this section.

Notoesg

(1) Any alteration to the ABRIAL PHASING will necessitato
roadjustmont of one or more of AERIAL TUNING and
M.i, ANCDE controls, and theo output coupling.

(2) Should corroct leading necessitatc operating with
ABRIAL TUNING dewtuned, and M.A, ANODE adjustod for
minimum eathode currenmt at a sciting diffeorent frox
that found in (ii), then tho latter should bo con-
startly ro-adjusted for minimunm cathode curront
while tho loading is being obiainod by varying tho
degroe of aerial coupling.

(3) Koop AERIAL PHASING at as high a setting as possibdlo
during loading in order %o minimiso tho possibility
of corona botweon its plates when nodulation is
applied. ‘

(4) Re-check all tuning adjustments and noter readings
noting ospecially that AMP. 4 GAID current nust be
botween 2 and 3 md, and MOD. AMP, GRID currant
botwaen 70 and 80 oA,

Neutralising Modulated Amplifier

The Mcdulatod Amplifier neutralising and the balanc-
ing capacitor 1623 will have been adjusted during factory
tosting, however the adjustment may have been disturbed
during transport and installation and/or tho sotting of
the balancing capacitor 1023 may hove boon altorod. The
orthodox method of neutralisation employing a thermomillie-
meter (or voltmeter) loosely coupled to thc ancde inductor
may be used if desired, but the procedurc ocutlinod below
wtilises the in-built noutralising meter. The noutralising
capasitor 1032:is adjusted by a knob on the fromt panel of
the R JF. Unit, and the balancing capncitor is locatod nt
approximately the same height on the left hand sido of the
internal vertical panel near the front.

Y

Progedurss:-

1, If the Balancing Capascitor 1023 is out of sdiugtnont.

The modulotod amplifier may be neutralised by adjust-
ment of 1030 while the balancing capmeitor 1C23 dis sct
4o any position. However difficuliy may be experienced
in tuning Amp. 4 anode circuit at eithor oxtrome of

-
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the frequency range, and the modulated amplifier stage
would definitely have to be ro-noutralised if the opernt-
ing frequency were changed. For spot frequoncy operation
the setting of 1C23 is not critical and it may be sct by
hand to approxinately 30° out of full mesh for gatisfactory
operatieon, 4djusinent of the nsutrelising capngiior moy
then be carriod out as indicated in stcp 2 following.

If nowevor it is noccessary to accurately adjust 1C23 then
the following procedure should be adopted:-

Tune the transmitter o 2.0 Mc. in the normal mannor as
dotailed above, and with tho balencing capacitor 1CR3 sei
at approximatcely 30° out of full mesh.

eutralisc the modulated amplifier as detailod in (2) of
this scotion and note tho setting of the NEUTRALISING
control,

Without alteration to the taps on the tuning inductors in
the amplifier stagos 2 and 4, tune tho transmitior to 2,7
Mc. in the normal mamnor, Repeat the noutralising process
as detailed in (2) of this section and note carefully
whether more or less capacitance is reoquired to fulfil
neutralising conditions, If more capacitanco is roquired

“thon tho balancing cepacitor 1023 is too large and nmust bo

roduced accordingly. B8imilarly if less capacitance is
required in tho neutralising capacitor, then 1023 is too
snall and must be incressod,.

Return to 2 Mc., tuno through and adjust 1C30 as boforo.
If 1023 has beon anlterod in the correct direction 1030
will now only requirc o amall variation.

Make a further slight adjustment to 1023 in the correct
direction and then repeat the cheek at 2,7 Mc. The object
is to obtain such a setting for 1023 that for complete
neuwtralisation 1C30 does not vary from 2-2.7 Mc. Finally
tighten the locknut on 1023 and seal.

Adiustment of Neutralising Capacitor 103G

(i) Bring the transmitter imto operation at full power
as described earlier in this ssction, and with
YVETER & selector set to CARRIER adjust the numbor
of turns in circuit {or shorted), snd the coupling
of tho emall pick-up inductor 1Li6{or 1L22), for
a full scale meter deflection, When set to the
CGARRIER position, the meter gives direct indication
of carrier level, and may be used to monitor power
output. Setiting the meter for full scalc reading

ensures correct input to the Moniter.

(1i) Set the NBUT, SENSITIVITY ADJ, control on the
monitor unit $o its extreme anti~clockwise position
to protect the meter, and bring the transmitier o

-~
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full powor cporntion, Sot the METFR A NCRM. NEUT, switch
to NEUT, and check that this has switched off the main H.T.
roctifiors. Tho senzsitivity of METER 4 ag a noutralising
noter 1s now sot by neans of the NEUT, SENSITIVITY ADJ.
comtrol. This is adjusted for a peak neoter ronding or a
deflootion of 20 divisions, whichever ctours first,

(1ii)Adjust the MBUTRALISING comtrol on tho R.Fs Unit front panel

{(iv)

(v)

(vi)

to give a ninimn ronding of Motor 4 whon sot to MEUT. As
the dofloction of this moter approachos the minimun it may
bo necessary to incromsce *ho sensitivity of the metor by
incromsing tho sotting of tho NEUT. SENSITIVITY comtrol,
Should the netor go to zoro, continue to adjust tho MEUTRAL-
ISING control in the same direction until the motor bogins
to riso again. Reverse tho direction of rotation and sot
the control o o position nidway botweon the twe pesitions
whoro tho moter ronding foll to zoro, and then rose frem
zoro., If 1030 was substantially out of adjustmont it will
be nocessary to roturn tho transmitter to normal full power
operation, as in {vi} bolow, ro-check AMP, 4 ANODE and M.A.
ANCDE tuning comtrol sottings, then repoat (ii) and (iii)
above.

The abovo procodure for adjusting 1020 is satisfactory s¢
for as checking the soetting of the balaneing capacitor 1C23
is concorned but, in order to cobtairn corroct neutralising

of tho iMod, Anp., and to provent instability when koyed and
with 'bff-tunc® settings of tho tvning controls with vory low
drivo to the Mod, Amp. stago, it is noscssary to slightly
ro-adjust 1C30 as follows:-

Having dotermined tho sotting of 130 giving nininun reanding
on Motor & whon sot to MEUT., rotafc tho NEUTRALISING combrol
knob % t0 2 turn in o clockwisc dirostion.

Regtoro tho transmittor to normal oporation (main H.T.
applicd) by setting tho METER & NCRY. NUUT. switch to tho
NCERM, position, -

(vii)On tho frequonecy rango 16 4o 20 Mc. more critical adjuste-

nents are nocessary to obtain complete stability., For this
froquoncy range neutralise as in (i, (i), (43i), (iv)

(v) abovo, restore the transmitter to normal operation as
in {vi), and then proceed as below.

(viii)Set METER B solector to MOD, AMP, GRID, and carefully tune

N

¥

ix

)

AMP 4 ANCDE control for maximum grid cuwrrent, Set the
netering solector to MCOD, AMP, TOTAL CATH, and 4hon tune
M.A, ANCDE control 4o give a miniru cnthode curront.

Roturn METER B delector to MOD, AMP, GRID, and swing the

AERIAL TUNING comtrol through the tuning point noting
the variotion of grid eurront. Now, while swinging the
LERIAL TUNING about the tuning point, sdjust the NEUTRAL=-
ISING control for o minirum variation of grid current,

-
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(x) Now tunc and load the modulated amplificr as doscribBBfFppsws
4,3,5 (331),(4v), and (v) 2nd =gain carcfully chock
M4, GRID and M.,A. CATH, currents for maxinum and minimun
rospectivoly.

{23 Ropont
ing
ad]

o top (ix) above, Notc that o8 the sxact noutrelis-
i 4l
d

point is vory sharply defincd it will be nccossary to
ust the NEUTRALISING comtrol vory slowly.

(xii) ¥Pinolly choek for stability by connecting a C.R.C. to
tho R.F. TO C.R.0, socket on tho frount panel of the R.F.
unit, and checking for any signs of instabdility on the
traco by dowtuning cll conmbrols. Should instability be
apparent, o slight ro-adjustment of tho NMEUTRALISING
cortrol should oliminate it or reducc it to o nogligible.

amount .

Sotting up Sub-nodulator (Soc Fig. 7) (Drg. 54806DL)

4,5.,1 Gonoral Notos on Limiting, Ciipping and Power Lovols

The audio sub-modulator scction of this transmittoer
incorporatcs limiting and audio clipping circuits that,
whon corroctly adjusted, maintain tho output levol, and
honce the modulation percontage, constant to within + 1 db-
for variations of input ovel up to + 10 db., and alfo .

prevent overnodulation of both positive and nogative peaksiy=
by transiont poaks at the input torminals. '

HOTAYHS

The moximum nedulation dopth seloctod for this
oquipment is 97%, and soiting the clipping cireuit to
cormonce operntion at this figuro onsures that tho actual

LY

100% point will not be oxcooded due to variations in
tost squipriont, methods of measurement, or transmittor

porformanco,

S

Tho clipper and liplter circuits hove becn faclory
. but nust be and adjusted to tho requirec

oporating conditions beforo being placed in service on
any freguency, and whenovor tho froquoncy or cperating

conditions arc changoed.

cHEKED

Tho limiting circuits mey be set to operate about =
any roguiroed modulotion percentage for tho particular i
THpht lovel at the installation. It is important to notog
thet the maximu allownble modulatien depth for nermal
sudio inpwt lovel should not oxcocd 87%, to onsure that
¢lipping will not commence until tho iwput has rigen
by more than 10 db, above normal line level, and bthus
nhove that nccossary for o 1 db. rise in medulation

vt ICGROMENINOD NO&WXH!HV

i
H '
ke

'!.t

L e
intiits By

Ad

Tt g

o
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y L - percontage (i.0. 97%). A docroase of 10 db, in line
Mot e 70 © lovel will roduco modulation dopth by 1 db. to 7T,
S © Note that theose figuros arc basod on mexioum raiings
T L only, and the subericdulator mey be sot for lower
modulation lovels than the figures glvon above if

B : o reguired,

: 10 B& GIRO
e ‘ Tho audio froguoncy lovel -sssedsesde ot tho lino
T i input torninals for tho transmittor will bo the sonding

powor lovel from the romotc control point loss losses
duo to line attecnuntion, oqualisers, ote. This lovel
must bo dotormined, by mecsurement, in db, above or

L 4
# w% »7 bolew a refercnceo lovel of 1 oW, {(i.c, in dbn.), before
EE adjustoonts aro made to tho sub-modulator circuits,
SENar This level should bo botwoon =25 and +15 dbm, for stable

conditions of the lineo, and proforably 1C db. insido
thosa limite, (f,f;iﬂ/a,.gw¢t, gjﬁ-f:_hﬁu,w :

Setting up the sub-modulator is carrisd out with the tranguitter
for R.T. (A3) emission, and using an external sudio oscillator to
rovide the modulating signal level (as previously determined in the last
~paragraph) at the input terminals. Then, using an audic input level
determined above, calculate the level of %his imput shove the nllowable
imam of = 25 dbm, and set the INPUT ILEVEL attenuator accordingly, (Ebr
omple, 1f the level measured ot the transmitter input tenaincls ds - 7

s the attenuater in the transmitter should be set et 12.db in arder to

ovide an input level of - 25 dbm at the ferminals of the sub=pnoculator

€hassis, Such an input is capable of modulating the tronsmiiior o a
denth of 100% with the limiter and clipper circuits disconnected),

The imput signal is then decreazcd by 3 - 410 o, eilther by

ans of the INPUT LEVEL control, or by -n eixternnl sitonustor coross

he output of the audie oscillator. 7itii the clipsing circulss disconnceted,
e limiting circuit is now set to the Verze of coupression Jor an output
Odulation level approximately 1 db below thnt st -saich the bronsmitter

¥ill be nomally operating, 7Thus, if 1t 18 dosired Lo opornbo normaliy
) &t 855 modulation, adjust the verge of compression at 7% An incroase
* 21 Input level by + 20 db should new produce not more taan o 2 db rise
o

ponin, the modulntion

)

modulation percentage ond, using the ~bove czanple
ould not excced 97%. The limiter is then sck
the compression range by decreasing the input

moproxiactely to the aiddle

The clipping stage is thon sot to provent the
pesitivo and ncgative poaks of modulation excecding

97%



AWA Js548001 Handbook. Various hand written notes..

PAGE 32. (iii) * 1L6 & il7, not 1Lle § 1L17.
33. Note 4.4 capacitor 1C32 should read 1C30

35. margin. Adj Neut Cond for min effect on Ig P.A. as
the AE tuning is swung.

36.  4.5.1 Limiting +/- 10db input; +g= 1 db output
~Clipping (8887 Set to 97% Mod.

36a. Note 77% to 87% modulation is an increase of very very
nearly 1 db and also ditto 87% to 97% Modulation.
(-5 +/- 10 dbm optimum) ; * At the "Tx" input terminals,

37b. A.F. Adj J54800., (R.T. operation)
1. Determine the "tone equivelant'" of the speach level
arriving at the TX audio terminals (6TSA7 § 8)
This will be the max voice peak minus 8 db.

2. Subtruct "-25 dbm" from this figure. Set the Tx

attenuator (4ATT1) to the setting which is closest to
this figure,

3. Remove the two Clipper links,

4. With no A.F. input set Comp. Meter ({5R35) pot. to give
F.5.D. on the Comp Meter (4M2)

5. Connect a 1000 cps BFO to 6TSA7 § 8§ set to a level
down 10 db on the "tone equivelant' refer (1 above),

6. Set the Lim Bias (5R21) pot so that is just gives the
merest back deflection on the Comp Mcter {(4M2

7. Increase the BFO 10 db to the "tcne equivelant”,
Set the Output (5R28) pot to give 87% modulation as
measured on a CRO or Mod Mon.

8, It should be now possible to swing the BFO +/- 14 db
for a modulation percentage change of from 77% {-10db on
BFO) to 97% {+10db on BFQ)

9. Remove the Lim Link and set the BFO to give 100%
modulation as read on the CRO or the Mod. Mon. Insert
the POS CLIP LINK and adj Pos Clip Bias (S5R30) pot to
clip the pos. peaks to 97%

10. Remove the Pos Clip Link. Insert the NEG CLIP LINK
adj the Neg Clip Bias (5R31) pot to clip the neg peaks
to 97%. Nullify any interaction between 9 & 10 above.

11, Insert the other 2 links., The Tx is now aligned.

37 4.5.% (1) (-5 +/~ 20 dbm)
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4.5.,2 8eotting Up Procodurs

(1) Detornine ot 1000 cyeles the line levol, This
should bo measuroed in db, above or below z refor-
grec lovel of 1 oW, {i.0. in + dbod, ond will 3o
the lovel normally fed to tho transmiticr input
torminals, It should, if p0551bio, be within

the range of -25 to +15 dbm,

{ii) Tunc and adjust the transmittor on C.W., and thon
sot the C.W./M.C.W./R.T. switch to R.T. or M.C.W.
‘as desired, Sot the LIMITER DIAS, CLIPPER POS.
and CLIP¥ER NEG, controls to thoir eff or oinimun
gain positions, and ronovo tho LIMITER and CLIFPER
P05, and NEG. links from tho subenocdulator chassis,
thus rendering both limiting and clipping circuits
inoperative,

(1i1) Connect on external rmodulation monitor to the
R.F, TO C.R.0, co-axinl conncctor on the front
panol of tho R.F. unit, Where o modulation
monitor is not availablo a C.R.0, may be used by
cennocting for o trapazeid pottern with the
vertical plotes connocotod to the R.UF. TO G.R.OC.
connoctor, and tho 4,F, TO C.R.0, connector wired

[P TR +
G Tao ;AOI'_LZu}'l'tl.;l y.L.D 08 .

{iv) With tho transmittor cperating unnodulated at full
power, ndjugt the roading of tho COMPRESSICON metor
to O db. by moans of the CCMP, METER control, 3R35
on the gub-ncdulator chassis,

(v) Set the OUTPUT conmtrol, SR20 on the sub-modulator
chassis to the minimum goin pesition (fully anti-
clockwise), and conneet an onudio oscillator, =ob
to 1000 oycles, to the line input torminals, 6TSATY
and 6T8A8 on the mounting bnse. 4Adjust tho output
of this oscillator o normal lins leovel as
deterninod in (i) above.

(vi) Set the INPUT IEVEL control to the position desig-
P
y nated with the noarest db. calibration corres-
ponding to the level in db, of line input level

L. # above =25 dbm, The lino lovel has boen deternined
' in (i) above,
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(vii)

{wiid)

(ix)

(x)

(i)

54800

Decroase the input level by 9 db, eliher by shifte
ing the INPUT LEVEL control 2 steps anti-clockwise
or increasing the attenuation in the output of the
audio oseillator by 9 to 10 db.

Insert the LIMITER link in the gub-nodulator chossis,
and with the press-tom~talk circuit closcd (link
4TSBL nnd 4TSA6), adjust the LIMITER BIAS contrel,
8R21, for ‘the verge of compression as indicatod by

a slight fall in the rending shown on tho OCMFRESSION
moter 4M2., This sotbing will be found to be fairly
broady; and to check the final adjustment, decrense
the imput signal from tho audlo oscillator and thon
inerease it until tho vorge of comprossicn is
indicatod as vefore. Check that the output of the
audio oseillator has boon.restored to the lovel sob
wp in {vii) above. If the COMFRESEION neter shows
any tendency to oscillate as cemprossion takos

place, a slight re=adjustment of tho BALANCE con-
trol, SR26 insido the sub-modulater chassis, in

the direction that glves lowes®t dip of tho
COMPRESSION moter roading should stabilizo the
Gircui‘b @

Carefully increase the setting of tho OUTPUT con-
trol, 5R28, until 75 - 807 modulation is indicatod
on the nodulation monitor or the C.R.0. Incroass
the input lovel from the oudio oscililator by 20 db,
bearing in mind the limtts of imput signal given
in (i) above, and check that the modulation por-
contags does not rise by more thon 2 db,, 1eGuy

%o not greater than 97%,

Restore the output of tho audio oseillator o
normnl line level as detormined in /i) abovo, and
st INPUT IEVEL to tho conditions seot out in (vi)
abova, If additiomal line aitenuation has boen
insertod in (vii)., this should be reiovoed, The
nodulntion levol should now riss to tho roquired
operating point (85%), and the limiting clreuits
will be operating ot the nidw-point of tholr rango.
Variation of + 10 db, about normal line level will
produco corre%ponding modulation lavel chonges

of within +1 db.

Whore o C.R.0. 15 boing used ingsoead of a nedulat-
jon monitor, sot it to obtain a nedulatlion anyole~
ope pattorn by connecting the vertical plates to
tho R.F. TO CeR.0, comnector on the front panel

of the R.F. unit, and using the internal tine
baso.
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(xi1)

39..

Remove the LIMITER link, and increase the output
of the audio oscillator sufficiently to produce
1004 modulation of the carrier as indicated cither

on the C,R.0, or the medulation monitor. Now £it
4$he CLIPPER PCS, link into position,

(xiii)Adjust the CLIPPER BIAS PCS. comtrol 5R30, to roduco

(xiv)

(xv)

(i)

positive modulation peaks of 97%as indicatod oither
on tho C.R.0. or the modulatod noniter,

Ranove the CLIPPER POS, link, and insert the
CLIPPER NBC. link, and adjust the CLIPPER BIAS NEG.
control, 5R31, until the negative modulation poaks
are clipped to 97%, as for{xiii) above.

Whero using a modulation monitor, ro-insort the
CLIPFER RIAS POS, “ink, :ud re-adjust tho CLIPFER
BIAS POS. comtrol for 97%4 clipping, as its setting
will have boen altered whon the negative clipping
sircuit was adjusted, Thon re-set the CLIPFER NEG,
control and repoat this proceduro umtil clipping

of both poaks siarts at 9%

The clipping circuitc havo ncw bech adjusted to
provent tho modulation luvel cxceeding 974 on
cithor positive or nogative poaks.

(xvii)Rowinsert the LIMITER link and roturn input con-

ditions o thosc set out in (i) and (vi) abovo.
Chesk that the modzlotion lovel is approximately
857, with the COMPRESSION meter showing 10 db.
compression, Remove tho LIMITER link, and chock
thet jnereasos of Lline levol will not produce mod-
wlotion ovor 97%, Roplace LIMITER link, restorc
input conditions (i) nnd (vi) above, and vory input
iovol by + 10 db, Neto thot modulation lovels
should not chanpge by noro than j-l db. oithor 97%
to TT%.

{xviii)Opon tho press-to-talk circult and sob the frans-

mittor to M.C.¥. Turn the SUB, MOD, TOME IN condrol,
BH10 on the sub-modulater chassis, to its position
of minirum gein (fully awti-clockwiso), and then
c¢losc the TEST KBY,

(xix) Advance tho SUB. MOD, TONE IN control, 5R20, umtil

the modulation levol =s seen on the modulation
ronitor or tho C.R.0, is B85%. Note that at this
point tho COMPRESSICON metor should indicate 10 db,
comprossion,
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Sotting up the Monitor Unit

It is assumed that this unit hos beon set up as dotailod
in section 4.4 (2) to chock noutralising, and that tho number of
turns and position of the coupling coil have boen sot to glvoe
full scalp dofloction of Motor & whea its selector is sot to
CARRIER.,

Set METER 4 solector to % MOD,, and adjust carrior modul-
ation to 50% as doseribed in seetion 4.5,1 above. Check Dy moans
of an oxtornal 0.R.0, and/or a Modulcotion Monitor. Thon sct the
% MOD, SENSITIVITY ADJ. combtrol (2R11) on tho Moniter unit for a
ronding of 50 on METER &, Lock 2R1l at this sotting. This
adjustmont should then hold for all R.F. froguencios providod
tho turns and coupling of thc pick-up ccil arc adjustoed to give
rull scale deflection on Motor & while set to the CARRIER pos-
ition,

Note that when tho METER A NORM,-NEUT, switch is sot to
MEUT,, the mein H.T. supply is switchoed off and METER & is
conncetod (rogsrdless of tho sotting of its scloector) to the
nowtralising circuit of tho monitor. Thoe MNEUT. SENSITIVITY
ADJ, conmtrol (2R2) should have boon previcusly sob and locked in
position (section 4.4 (2). Roturning METER & NCRM.-N2UT. switch
to NORM, restorcs main H.T. supplios and connoccts Motcer & dmbo
the circuit deborminod by its scelector,

The LINE OUTPUT comtrol is adjusted to provide the ro-
gquired level to the nonitoring linc (maximum 6 wf¥, in 600 ohmg
using an audio voltmoter) whon the transmitter is oporating
normally ob 80-857 medulation, Lock the control in position and
ohoek on hoth A2 and A3 enmissiocn, Switch over to C.iW,. (A1), and
chock that when tho key is closod a signal of 1000 cyclos is
applied to the line, Adjust tho lovel of this signal as A2 and
A3 auission by means of the MONITCR TONE IN contrcl B5R7 on tho
Sub-riodulator unit.

Local Control

4,7.1 Prsliminary Conncctions

The hand key should De connccted across torminals
6TSC2 and 6TSCL (Drg. 5480CC1) for D.C. koying, and wherc
keyed audio tomo is usod in conjunction with the oloc-
tronic keyoer, the hand koy should bo connoctod in sorics
with tho audio supply across berminals TSR3 and 6T8B4.
The frequency of the aundio xoying tone may vary botweon
200 and 2,600 cycles, and its lovel from - 25 to 4 15 dbm.

The speech frequency input should bo connected
across terminnls 6TSBT7 and 6TSB8, and the local pross-
to-talk switch across 67SCL and 6TECR.

A poritoring cireuit may bo connocted to torminals
6TSBL and 6TSBR. '

-~
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4.7.2 C.W. Operation

(1) Set the LOCAL/REMOTE ewitch to LOCAL, the

CoWo /MG /RT, switeh to CuWe, and the KEYING
switch to D.Co or TONE as roquired,

{11) It is assumed that the R.F. Unlt has besn corroetly
tunod to the operating froquency of the installation.
Sot tho MAIN H.T, STEP 1 and STEP 2 switches to ON,
press tho FIL, push=button, and after tho FIL.
pilot lights, pross the H.T. ON butfon, The irans-
nittor should now come into operation at full power.

(13i) The traonsnitter may now be koyed by tho koying relay
ARRLY7 froo the local transmitting koy or tho pross-
to=talk switch, The TEST XEY rny also bo usod, buib
this operates directly in the R.F. cathodo circuit
and does not operate the koying rolay.

If the KEYING switch is set to TONE, tho transnittor

may bo koyod, again by 4RELL7, by means of the
clectronic koyer.

{(iv) 1In all cases the monitoring circuit may bo usod.

4¢7 .3 Moc QWQ Oﬂera'tion

(1) St the C.U./M.0W./R.T. dwitch to M.C.W. and tho
KEBYING switeh fto D.C. ‘

(ii) Bring the transmitier into operation as describod
in the first two paragraphs of Scction 4.7.2,

(1ii) The tono oscillator in the subencdulator provides
an M.C.7. tone of approximately 1000 cycles. Both
the tono ond the varrier signal may be koyod by
the keying rolay 4RBL17 from the transrditiing key
provided the TEST XEY is left opon.

(iv) If desired tho modulating sigml only may bo keyed
by locking the TEST XKEY in its operative position
to bring on the carrier, and then applying the
keyed tone by using the transmitting koy as bofore.

(v) The TEST XKEY must bo returnod to its inoperativo
position before switehing to CeWe or RaoT.

(vi) Noto that tho Electronic Koyor may bo used with
nudio keying as for C.W. operation.

(vii) M.C.W. operation may be obtained by koying an audie
input to the speech imput cireuit of ‘the sub-
riodulntor whilo operating the tramsmitter under
R,T. conditions (see below).

{viii)In all casos the monitaring circuits may be used,

-
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4,7.4 ®,T. Operation

(i) With the C.V./M.C.7./R.T. switch sot to R.T. and tho
KEYING switch on D.C., the equipment is brought into
operation as in tho two previous scetions.

(1) Close the press-to-talk switch, and apply spooch
froquoencies to tho modulator input circuit.,

{(1ii) If the pross-to-tnlk fascility is not roquired tho
transmitting koy may be peornanontly closed to maine
tain carricr enission,

(iv) M.C. W, emission mry be obtained whilo sot up for R.T.
operation by koying the required tone froguency
(200~2600 eyelos) and the carricr togother. The
garrior is keyed via tho press-to-talk circuit, and
tho audio tono nust be keyod simulitancously by
external monns,

4.8 Remotc Control

4.3.1 Ceneral Precautions

(1) Tho CJW./M.C.W./R.T. switch on tho Transmitter must
' bo left sot to R.T. when operating under razotoe
comtrol so that tho remoto control reolay 4RELLE
will provide changoovaor from C.W, 40 ReT.

(ii) Changeover from D.G. $o TOME keying must bo carried
out at the transmittor, and then tho same circuil
used at the rencte control polint for C.W., M.C.W.
dnd Press=to=talk koying unless the transnittor can
be rinnually switchod over oach time tho amission
type is changod,

4,8,2 Sotbing Up

Remoto control of the oquipmont is carried out via
a set of twelve linss, and thosc should bo connceted to
tho terminals 6TSBL to 6TSB4 inclusive, and 6T8AL e
6TSAS inclusive as shown on the Interwiring diagram
5480CC1. '

The actual oquipment used for control at tho rencto
point is unimportant providod *he switching functlons are
sorrect. BSix of tho lines arc used in conjunction with
tho combrolling rolays of tho transmitter, and the remein-
ing three pairs arc used to conncct audic or spooch signals
4o the subwnodulantor, provide o monitoring line from tho
transmitter, and connect koyed audio tone to the clectronic
keying unit,. )
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4,8.,3 Rolay Control

The six linos associated with tho comtrolling relays

43,

provide five comtrol circuits, one of tho lines boing a

cormich return cireuit for nll,
trolled by the application and ramovel of 48V, .0, to the

contrelling 1inos as indicatced bolow,

The relays arce then cone

ILine 48V, D.C. ON 48V, D.GC, OFF
i1, (6TSAL) Fils, D.C, ON Fils. (FF
HT. (6T542) H,T. ON H.To GFF

and 0/LoAD <1
RESET i
Proission (6TSA3) | M.CWW. or R.T.
arission deponding
on sotting of
Colle /MO o /RaT e
switch on R.F. unit.
Noto that both M.C.W.
and R.T. may bo
cbtained by sctting
to RoTo, E‘.nd koying
a tonc signal on tho
gsub-mod,. input linc,
Crystal CRYSTAL 2 CRYSTAL 1
D.Cs Koying D.C. KBYING ond Keay or
Pross~to=talk P.T.T: Open
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Radio Froguoncy Unit ol

548CR

5. MATINTENANCE

¥

Vory 1ittlo maintensnco should be nocded, of froquont
intorvals tho roadings of all moters should bo notod and cooparod
with tho typical figurcs givon in sub-scction 5.7, or on the
Tost Roport supplicd. This will givo carly worning of deterlor=
ntion, BSuspoctod valves are best tosted by substitution of a
good gpare. &t longer imtorvols o comploto visual oxarrination
of oneh unit should be mado to detoct any ovor=hooting in
coppononts. .

Control shafts and gearing should receivo an occasional
application of light oil,taking care that it doos not reach loads
or switeh contacts. Squecks in Cak type switchos can bo elimin-
ated by lightly oiling the clicker plate.

Switch contacts moy be cloanod and lubricated by brushing
thor with a solution consisting of ono part of Lanolline by
voluno to twolve parts of oorbon-tetrachlorido. Adjustment to
Cak switch contacts is not recommendod, and if a faulty contact
dovelops, tho wholo wafor should be roplaced.

Powar Unit

In this Unit, mainicnahqe w%ill largoly consist of routino
oxarination of relays for comtact woar and looscness, and the
roplacament of pilot lamps, which should bo dono as soon as a
lemp burns out, in order te prevent incorrect interprotation of
the lenp signals.

Tho volves in the various rectifiors will nornelly be
chocked by tho periodical rating of current roadings nentioned
in 5.1 above. Sparc 566A/866 snd 8724/872 mercury vapour
roctifiors nay be "run-in" by operating for a% least 30 minutos
with only tho filamonts olight. They mny then Do carofully
gtorod in a vertical position roady for irmediate uso as a
replacenent, One spare of each type should be kopt in the sparo
sockets in the Power Unit, ready for irmediato use,

Adjustment of the thermal delay relay is deseribod in
sub=section 5.3.

Dirty comtncts oh any rolay should boe cleaned with a
suitable solvent or burnishing tool, Coutacts which are burnt
or pitted may be trirmed with a megneto file, but othorwise,
filos or coarse abrosives rust not be used, Vhero possiblo,
badly pitted contocts should be replaced, Relays should also be
checked for looso eombacts or connections and in the 4.C.

‘operated types the pole faces and armature must be kept elean

and gquare to cach other Ho prevont chattering.

LY
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Coil Ragiacemeﬁt on Sorics BA36ES Roleoy

(1) Tako off tho covor, and reaiove the flash scroens from
betweon tho contacts,

Remove tho sorow Joining the arooturs 4o thoe bor smerying
the centact fingsrs.

(iii) Remove tho return spring from the armaturoc, which can ihon
be swung back to clear the eoil,

(iv) Renmove tho coil clarping fingors aftor taking off the nuts
securing theas,

{v) Unsolder the connoctions to tho coil and remove tho coil
from tho pole piocos,

(vi) Fit tho now coil and roeassemble by roversing theso
- operations,

Coil Replacgnment on Serios B50686 Relavys

(1) Ronove the roturn spring froo the heel of the armaturc
taking carec not to distort the spring or spring hooks.

(i1) Unsolder tho coil loads from tho torminal tags.
(iii) Renove the lorgo scrow holding the core 4o tho rolay base.

(iv) Tift tho armaturo froom location and ranove tho core and
¢oil as ono unit.

(v) Renove the core from the coil,

(vi) Whon the now coil is fitted to the core, re-assenblo by
rovorging these cporations.

Adjustment .of Thermal Delay Reloy 4REIIQ

Cn this rolay, 4RELIO, the aodjusting scrow projocts from
one side so that it is unnccessary to ranove the cover to time the
rolay., Tho delay time is REDUCED by tuning the adjusting serow
CLOCKWISE, and INCREASED by turning it ANTI-CLOCKWISE, If the
timing has been completoly upset, tho following will give an
avorago delay time of about 30 soconds which can thon be more
closely adjusted by timing against a watch.

(1) . Tithdrow the Powor Unit from its base, open the right hand
side door and swing out the hinged relay pansl, Do NOT
switch on the H.T. supplies,.

(13) Slaocken tho lock-nut on the adjusting scrow ond turn the
serow slowly CLOCKWISE until o distinet click is heard.
The combncts are now just closed and thore is no deolay
period,
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(1i1) Turn the scrow slowly ANTI-CLCCKWISE until tho elick is
again hoard. The conbacte arc new just openod, but the
delay poriod is very short. :

~{iv)  Turn tho sorow a further half-turn ANITI-CLOCKWISE and
tighten tho lockenut. This should give an opernting ¥ime
of approximetaly 30 soconds.

To chock tho tining, press the FIL. ON butiton and nensure
tho time that olupses until 4RELIY cleses, Thus should be approx-
inately 30 soconds. If substamiielly greator or loss,say plus
or minus 10 soconds, switch off and turn the adjusting screw &
vory smell anount CLOCKWISE or ANTI-CLOCKWISE rospectively. Re-
check the tinming, and if nocessary, moke furither small adjustments
until the corroct timing is obftained. The clomont must bo
allowed time to ccol aftor ococh adjustoent, othorwiso false
operating timos will bo obiained.

5.4 Adjustrment of Thormnl Rocurrent Cverload roloy ARETLE

This reolay is of tho sane typo as 4FBLLO described in
Saction 5.3, and is adjusted to oporatc arnd switch off tho H,T.
roctifiors in the Power Unit aftor threo succeesive overloads in
the ¥ein B.T. circuit,

Procoduro: ke

(1)  Withdraw tho Powor Uni% from tho baso, and with both side
doors opcn bring tho transmittor into operation ot full
powor .

(1i) Momewmbarily depross the srmeturc of the 3,000 typo H.T.
ovorload relay 4RELL to gtinmulate overload conditions,
and noto that tho transmittor will imedintely reduce to
low powor for a2 period of 3 scconds and thon return to
normel high powor operation,

(1ii) Again oporato 4RELL and chock that tho sane soquence takos
placo.

(iv) Operation of 4BELL aftor full powor has boen restorod for
tho third tire should oporato 4RELS to switch off all
H,T. rectifiers in the Fower Unit,

(v) Tf the nuaber of ovorloads that are allowed boforc 4RELS
Ly operatos is moro or loss than tho required three, thon
: ARELE should be adjustoed by moans of the knurled serow
projocting from tho case, and then lockod in position by
the lock-nui provided.

Nobo: After 4RELS has operated snd tho H.T. roctifiers have

boon switched off, tho tromsnitter camoct bo again swiiched
ON until ‘aftarthe thermal: elemert of 4REL6 has cooled,

and the O/L RESET button operatod. .
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5.5

5.6

&diustnont of 3000 type Relays

Tho adjustnont of all these rolays is normal as roguired
by tho relevant P.M.G. spocifications, but NOTE the following
with refersnce to those reloys oporating nicro-switches.

Rosidual Airw=gap - Nominal 12 mils., + 2 mils.
Armature travel - Nominal 31 mils., + 2 mils.

Micro=switeh Lover

Prossure - Pointer of tonsion gaugo placed
on side of operating lovor adjao=
ont to tho poirnt whore it rosts
ocn tho armature bush, Fressuro
roquired to 1ift lover and
operato microw~switeh should be
botweon 145 and 250 groames.

Armoturo Cporating and

Rolensing Cloaranco - Thore should be a mininum of 4
mils movenocnt of tho armnturo
aftor tho nicrowgwiteh operatos
{moasure botween core face and
tip of rosidunl serew or stud)
and a mininum of 4 miles novenont
of tho armaturc aftor the microw
switch rosots {measuro betwoen
armaturo backstop and yoko of
relay), Adjust by bonding loaf
epring oporating micro-switch,
but notoe that this spring shall
bo bont in such a way as not to
distort the normal appoarance,

Rolay 4RELY (Main H.T. Overload relay)

8dditionnl adjustment nmay bo necossary to the roesidual
airwgap of this relay to make 1t function corrsctly under opor-
ating conditicens. It 1s nocossary to incroase the londing on
the main H.T. roctifior output to assinulote an overlond in order
to oporate 4RELl, Check the oporation of tho triple tripping
agtlion, and nots the oporation of 4RELL, If 4RELL gticks in,
ineroase the rosidual aire-gap by adjustnent 4o the residual airp-
gap sorow until tho relay operates correctly. Noto that if the
airegap 18 nade too groat 4REIL will chottoer, tho final setting
being Intermediate betwoon the "“chattering" and the "sticking in®
positions of tho screw, Genorally tho gop will increasse froo a
nooinal 12 nmils, to approximately 20 mils,

Cfdjustnent Procodure for Keving Relay Tyne BS00OEY

() Slacken off tho armature mounting braocket and comtact
adjusting scrows,
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(ii) Tighten tho spring tonsioning nut %o the maxinum poseible,
and thon slacken off one complete turn, Lock this setting
with the locking nut provided,

(1i1) Insort o ,002% fooler gavge between the armmture and both
pole facos, Pross tho armaturo firmly against the feeler
gaugo, and adjust the mounting bracket until it bears
against the armature, Firmly tighten the holding scrows.

(iv) With the feeler gauge still inserted, scrow the mako contact
in uwkil the armature just bends with the pressures
tighten the locking scrow.

(v) Adjust the comtact spacing to .003"® by inserting a 003"
foeler gauge between the armature contact and the “maka®
contact, and then screwing in the space conbact until the
feoler gougosis just hold. Lock the holding serew,

Typical Oporating Curronts ard Veltagos

Tho following are typisal figuroes intended mminly as a
guide to corroct operation. For exact details rofer to ihe
Test Roport supplied with cach fsransnitter. -

5.7.1 R, Unit

METER A 2 Me. 10 Mc, 10 Mc. 20 Me.
08C. CATH, 3 mA, 3 mi, 3 wh, Imh,
AMP. 1 CATH. 4 A, 26 b, 2 mA, 30 mA.
AMP, 2 CATH, 8 mh, 38 oh, 20 mh . 40 mh,
AMP, 3 CATH. - - 30 A, 45 mh .
AI‘JE:., 4 GRID 2.5 I'HA. 295 I‘:'}Ae 205 mA. 5 Eig-a
AMP. V2 SCREEN 4 rmd. & ph 4 ., 5 i,
AMP, 4 V3 SCHEEN 4 rmh, 4 wh, 4 ph, 5 mh,
AMP, 4 T2 CATH., 55 mh. 55 . 55 mh, 70 mh
AMP, 4 V3 CATH. 55 md. 5% i, 56 mA, 70 oA,
METER B 2 Me, 10 Mc. 20 Mc.
MOD. AMP, GRID 75 mA, TS mA, 75 mh,
MOD, AMP, CATH V4 250 th. 250 mh, 250 i,
MOD, AMP, CATH VB 250 mA., 250 mA, . 250 mA.
M0b, AMP, TOTAL

CATH, 500 A, 500 mA, 500 mA,
MONIT(R 262 mA, Zel DA, 2.0 oA,
BIAS H.T. - 205V, - B0BY, 200V,
MINGE. H.T. B2V, 620V, : 61OV,
MATN H,T. - 7SOV, 1750V, ATV,
KEYER Vi V2 COUBL,0 mA, “B,0mh, - 3.0 mA,
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) 5¢7.2 Powor Unit

. oW, RT,
- VETER A Of Mod, 90% Mod.
TONE 05C. CGATH, 2.0 oh, 0 i,
. -BMP, 1 (5¥2) CATH, 4.0 mh. 4,1 wh.
' AMP, 1 (SV3) cATH, 4.0 oA, 4,1 i,
AMP, 2 ANODE 11 mh, 11 wh,
AMP, 3 ANODE 11 oA, 11 mh,
AMP, 4 (5V8) ANODE 8 A, 14 mh,
AMP, 4 (5V9) ANODE 8 ra, 14 mA,
MCD, (4V10) CATH, 20 i, 150 A,
MOD, {4V1l) CATH, 20 pA, 150 mh.
MOD, CATH, TOTAL, 40 A, 300 oA,

5.7.3 Bias Voltages
Tho figures given aro for stobic condition 1,a.,
those neasured botwoen carth and tho appropriate taps on
tho dividors 4R17, 4R18, 4R19 of tho Bias Roctifioer.

Subenodulator - 1C5Y,

Modulator - &0V,

R-OF‘ AI‘.’lp. 3 & 'ﬁ.’.‘ hind VSV'

, Modo Amp ® - BGV.

o Koyor - 46V,
) 5.7.4 Sersen Voltages

Thoso Voltages arc measured with a high resistonce
(1000 ohas / V) voltmetor botweon carth and the approp-
riateo clips on dividor 1R6 in the R.F. unit,

Corrier Froguohay

Valve 2Me, 2 Mc, lOMc., 10 Me, 1D Mc., 20 Mc.
AMP, 1 & 2 20V, TV, 150V, 9w, 130V, 165V.
AMP, 3 - - e 150V, 250V, 280V,
AMP, 4 195v. 2ROV, 24V, 150V, 220V, 240V,

5.,7.5 Miscellaneous H.T. Supplies

Theso voltagos arc moasursd with a high resistancoe
_ (1,000 ohrg / V) wvoltmetor betwoon carth and the approp-
N riate terminals.

Blectronic Keyor H.T. - 280V,
Monitor Control H.T. - 80V,
- . Monitor lino Amp. H.T. - 120V,
Tonse Oscillator H.T. - 380,
Regulator B8C7 Anode - 66V,
N : . - Regulator B07 Cathode = 390,

Metal Rectifier 491 H,T. = 50V,
Metal Roctifier 4W2 H.T. 507,

1]
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Comploto Typical Voltapo Analvsig

Notes Thoso roadings aro typical only, and whore poseiblo
. .reoforencs should bo mede to tho Test Roport Shoot for
the particular transoitter, The readings glvon bolow

have been taken in a 1,000 §/V metor, set to tho highost
convoniont range.

411 scroon and grid voltages aro as measurod at their
by-~pass points,

5.B.1 Powor Unit

{a) BSub=Modulator

5V1 Anodo 225V,
Sot to M.C.W., Sereen 114V,
85%. Mod . Cathode 1.5V,
5v2 Anodes at
573 C.T. of R16=R17 367V,
M.C.W. koy down Scracns ~ 55V,
Cathodos 1.15V,
. 5V4 dncdos at
CcTu of TZ 'tranﬂWindjng 235Vs
Cathodos YA
5V5

10 db, comproession Cathode Bias
. at C.T. of {t2) of 7500 Q
winding of 5T3. 39,4V,

at electrodes 38.8V.
5V6 Cathodo (5) 14,6V,
Anode (7) 14,4V,

Biag Supply 578413 28,5V,
: 578814 =28,5V.

5Y7 Anodes : 273V.
HaT. ﬂ.t pri, GOTE BW‘W'.
(t2) of 5T6

Cathodes 10,6V,




T 5Y8 “Grid Bias at
5V9 sec, 0.T, (T2) of 5T6
{as for 5V7) Anodes
Cathodes
Co oY) Mpdulmbor
5V10 Anodes -
4¥11 Br at G.T. of 4T3
(as EVfT} BiaB GeTa
Grid

(¢) Rectifiers

Mzin Reetifier

MG oW o : . H,T. filter imput (C,T.
Koy down 4Y32 ) of 4T1)
mod. 8571 w3 ) Anodes

H.T. filter output

Minor Rectifier:

&76 ) H,T. filter inmput (G.T,

a7 ) of 4T4)
Anodes

H,T. filter oubtput

Regulators
~9 Anode
© Seroen
Cathode {(with 4R14 seot
to 16.0 mt.)
4v4 Anode

Bias Rectifier

w5 H.T, filter in (cathode
of 4V5)
Anodog
HeTo filter output

4R17, tap 1
4R18,tap 1
h tep 2
4719, tap 1

tap 2

- 51,

~LOSV,
368V,
"‘43 eél‘v &

180W,
i81ov,
=44 3V,
=43 .5V,

1980
2000V, A .G,
1790

624

725V, AC,

610

610
600

310
111

5.5

275V, A.C.
=210

=130
=55
=103
=50
=105
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5.8,2 R.F, Unit :

(2) R.F. Applifiers

2 Mc. 10-Mc. 10 Mc. 20 Mg,

178 Ancde 105 105 105 105
C.W. key down Cathode 0,7 0.7 0.7 0,7
{across ‘
IRAR)
1T Anoda 620 615 815 600
Scroen 35 152 87 i62
Cathods 2ed 12,7 5,0 15,0
1vé Anode 625 BED 620 620
Scraen 29.0 135 a8 i50
Cathodo 446 20 14,5 21.0
ivli Ancde £r5 620
Screen 120 260
Cathode 14,25 26,75
172 Ancdes 615 612 610 600
1v3 Scroens 175 220 L5 200
Grids «83 =83 =31 =30
EATE: Anodes 2110 2100 2100 2100
1v5 Control
Gridas  «187 =186 =193 =193

‘{b) EBlesctronic Keyor

3VL Anode 70
Screen 61
Cathode 1.3

vz dnode 205
Screon 33,0
Cathode 0.4

Unkeyed & Koyed 60 bauds Unkeved Koyed

33 Anode 45 ~49
Ga‘thode ""OQS “2 e5

34 Anoda | . 280 175

: Serean 280 175

Cathode - 0,8

(¢} Monitor

ave Anode -(5) ' 125
: Anode (2) 85
Qathoda . 5.0
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6. COMPONENT SCHEDULE

Introduotion

The following schedule gives all slectrical components in
Installation J5L800.

Since the circuit reference number of each component incorpor-
ates a prefix number, the Panel or section of the equipment to which
it belongs can he easily determined. Therefore, in the schedule, all
basic types of components are listed in alphsbetical order and the
individual components are grouped in numerical order of prefix and

circult reference number. The following tebulation gives the signi-
ficance of the prefixes.

- FREFIX PANEL CR SECTICN CF EQUIFMENT

— 3 K¢, Low Pass Filter Mtd., in Sub-modulator.

| R.F. Unit J54804 -
Meorniter Unit J54814

Electronic Keyer B54810

Power Unit P54805

.S‘.ﬁbuModulator G54806
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NoTES. | ;

. Resistance values shown are calculated. .
Resistors used must not vary more than 10%, '
(including tolerance on resistor) from valves shown.

9. Oak switch viewed from knob end in gxtréme
anti-clackwise position. . Fig. 12
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ANSTRUCTIONS. |

. *REMOVE FAN FROM ﬁ'ﬁAMEMET‘TER.' : -

7. “ReEMOVE SeET 5CREW AT AL S | .

3. Remove wHeeL B. “iFr wHeeL 15 TIGHT
ON SHAFT, HOLD FAN VERTICAL BY “WHEEL AND- .

TAP SHAET WITH 5HORT COPPER OR BRASS ROD,

4  Remove 3 screws AT G. ' |

- k. Remove END gect *D. - b

6. Remove RoTor E, BALL RACES F
SHOULD - REMAIN ON SHAFT.

7. APPLY GREASE TO BALL. rAaces ‘B | o
PACK wiTH VACUUM 3N'TAVA‘OR SiMIL AR - T
HrigH GRADE —20°C + 95°c. GREAGE.,

B. RE-AS55EMBLE TO DRAWING.
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