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CROSS~-REFERENCE OF TITLES AND CODES

AM. Title

A.M.Ref.No.

S.T.C. Title

5.T.C. Code No.

Drive Unit Radio Type 6

(RES SC/21349 10D/18732 RF Exciter Unit 181-LU.13E
Mixer Unit Type 25
(RES S¢/21402) 10D/18745 Demodulator Unit 109~LRU.6BA
Monitoring Unit Type 37
(RES 8G/21%28) 10T/13108 Monitor Unit 171-1U.30A
Oscillator Unit Type 345 Oscillator & Negative
(RES SC/21348) 10V/16216 feedback Unit 28-1U.2346
Oven, Thermo Type 8
(RES SG/21389) 10XAE/43 Crystal Oven 176-1U.12B
Power Unit Type 818 Supply Unit
(RES SC/213%26) 10K /17209 -500 Volts 94-10.161B
Power Unit Type 828
(RES 85C/21347) 10K/17225 500 volt HT Unit 14~LRU.1294
Power Unit Type 7361
(RES 8C/21751) 10K/17932 Rectifier Set 246-10.37384
Power Unit Type 7168
{(RES SC/21679 10%/17896 Grid Bias Rectifier 22-1LU,.75A
Monitoring Unit Type 7205
(RES 8C/21685) 107/13118 Monitor Unit 171-1U.30B
Relay Unit Type 7360

_(RES 8G/21750) 10F/178%5 Relay Resctting Unit 498-187,231201
Indicator Elec. Type 7366 Reverse Current

_(RES 8C/21.752) : 10Q/16167 Indicator 248-LU.6A
Transmitter Type T2001 Transnmitter Type
(RES S€/21573) 10D/19151 DS.13%C 4-LE.100D
Indicator Elec.Type 7367 Reverse Current

_{RES 50/21753) 10Q/16168 Indicator 248-1U.6B
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CHAPTER 1

BRIEF DESCRIPTION

The DS.13 used as an Independent Sideband (I.S.B.) Transmitter,
operates in the frequency range 4 to 27.5 Mc/s and is designed for dual
transmission of 4 and 40 kW into independent aerials with the additional
facility of complete aerial changeover switching, Thus it is possible
to have two transmissions at 4 kW pesk envelope power or 1 transmission
at 4 kW and 1 at 40 kW peak envelope power.

When employed as a Frequency Shift Transmitter the DS.,13 operates in

the same frequency range and delivers 25 kW on full output or 4 kW approx-

imately on reduced output operation,

The transmitter consists essentially of a frequency changer followed
by a linear power amplifier and incorporates all the necessary power.
supplies,

An external drive.unit supplies a drive based on a fixed carrier
frequency of 3,1 Mc/s. In the transmitter this frequency is changed to
that required for radiation and the 51gnal is amplified to the appropriate
power 1eve1.

In conjunction with the Independent Sideband Drive Unit type A,1406B,
the DS.13 is used as s single sideband or independent sideband multi-
chamnel telephone and voice frequency telegraphy transmitter, or for low-
level modulated double gideband service,

When operated with the Frequency Shift Drive Unit type A.1401, the
equipment is utilized as a telegraph transmitter suitable for both
on/of f" and frequency shift keying and also facsimile (tele-photo)

‘operation.,

Cn singlc sideband; high efflciency is obtained due to the use of
Class B operation in the Truck Final and output R.F. Amplifier stages,
Distortion is kept low since linear amplifiers are employed and negative
feedback is incorporsted in the exciter unit and output amplifier,  For
frequency shift working, the final amplificr is operated in Class C.

The usc of teotrode and pentode valves in the exciter unit, a pentode
velve (air-blast cooled) in the Truck Final Amplifier stage and grounded-
grid triodes {air-blast cooled) in the R.F. Output Amplifier renders variable
neutrelising unnecessary,.

HB,1008-C -11 =
Issue 1
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Brief Description

The transmitter is continuously tunsble throughout its frequency
range, with frequency determination by crystals, Tuning to any new
frequency is a simple operation since all band switching is ganged from
a single control and all tuning scales in the exciter are calibrated in
transmitter output freauency,

In auto oscillator may also be switched into circuit for test pur-
poses or, if required, the beating frequency may be derived from an
external high-stability variable. frequency oscillator such as the type
A.14084,

Meters are arranged at eye level behind glass panels, and inspection
perts are provided through which units within the enclosure can be
observed. All controls except those for starting and closing down the
transmitter, tuning the R.F. Output Amplifier and the E,H,T, Raise/Lower
control are concealed behind doors,

Built-in power supplies, employing h.c.m,v, valves, provide grid
bias at 500 volts and E.H,T. at 7500 - 10,500 volts for the Final Ampli-
fier, and H,T, at 6000 and 1500 volts for the Truck Final Amplifier,
Other supply units employ selenium rectifiers., Filaments,are heated
from 1l.t. a.c. supplies,

A system of mechanical and electrical 1nterlocks protects personnel
and equipment,

Specially designed components, an air blast cooling system and air
filtering arrangements render this apparatus suitable for use in tropical,
temperate, or Arctic zones.

HB,1008-C - 12 -
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CHAPTER 2

IYPICAL PERFORMANCE

These figures represent the designed performance of the equipment,
They must not be taken as a specific guarantee,

FREGUENCY RANGE:

CUTPUT POWER:

QUTPUT_POUER:

HB.1008-C
Issue 1

9/53

4-27,5 Mc/s (75-10.9 metres), continuous-~
ly tunable.

(4=22 Mc/s)

(Into 500~700 ohm balanced resistive
load. )

Full Power S.S.B. Operation, single
channels: 40 kW (peak sidcband power)

Full Power I.S.B, Operation, double
chennels 40 kU (peak sideband power)
in each sideband.

Full Power D.S.B.: (10 k¥ Carrier + 10C%
Modulation)

Full Power F,.S.5. and on/off keying 25 kW,
(22-27.5 Mc/s)

Pull Pover S.8,B. Operation 30 kW (peak
sideband power)

Full Power D.S.3.: (7.5 k¥ Carrier + 100%
Modulation. )

Full Power F.S.X, and on/off keying 15 kW.

NOTE: In addition a second transmission

at about 1/10 of the power speci-
fied above for any particular service,
may be simltaneously radiated from the
other R.,F, Exciter,

-13 =



AUDIO FREQUENCY RESPONSE:

NOISE LAVEL:
(S.SQB. OI‘ IQSQBO
operation)

NON-LINEAR DISTORTION:-
(.8.B.)

ORTION

\TO\-LIl\EAE DIST
(D.SeB.)

MAXIMOM XKEYING SPFED:

FRECUENCY STABIT.JTY:

FRECUENCY_TOLZR/NCE:

MXIMUM POVER, CONSUMPTION:

EB,1008-C
Issuc 1

9/53

Typical Performance

¥

S.8.B. Operation:—

Total variation of sideband ocutput power level
ig less than 3,5 db for variations of input
signal frequency between 100 and 6,000 c/s. .
(including performance of A,1406B Drive Unit.)

D.S.B, Operations-

Total variation in output is less than 3,5 db
for variations of input signal frequency
between 100 and 8000 ¢/s.

(including performence of A,1406B Drive Unit)

S.8.,B, Operations-

The background nolse in each sideband from 200
to 6000 c/s will not exceed a level of 50 db
on the peak envelope with tone off,

D.5.B, Operations=—

The carrier noise is at least 32 db below the
1jyel corresponding to 90k modulation at 1000
C/Se

The level of the 3rd order intermodulation
procduct, using standaerd two~tone test, will
not be greater than =28 db relative to the
level of a sgingle tone,

Better than 7% at 90% modulation,

600 words per minute (480 Bauds), (including

performance of A,1401 Drive Unit).

)

) To Ltlantic City requirements

)

The Figures given on P.15 apply to the 4-22
Mc/s band and are subject to a tolerance of

5 o

-14 =



Tvpical Performance

OPERATI'G CONDITICN: Main Input  Lpprox. ,dditional
Input for Sccond
Trensmission at_ibout
1/10 Full Power

(a) Sideband Operation

When operating on S8.S.B.

(1) without signal 24 KVL 4 kKVA
(2) wWith sbtandard two=
tone test signdls
producing 40 kW 75 kKVA 14 kVA
peak envelope power

(b) Telegraph Operation

(1) ON-OFF Keying

When operating on "ON"
telegraphy with an out-
put power of 25 kU, the
consumption is

(a) "Space" 18 XvA 4 XVL
(b)  "Mark" 75 KV LA 14 kU4

(2) Frequency Shift Keying

When opereting F.S.K,
with an output power
of 25 kW, 75 kKVA 14 KVA

(c) Double Sideband Telephony

When operating as a low
power modulated dl.s.be.
telephony transmitter with
10 kW carrier povers:

(1) without modulation 55 KVi 8.5 kVL
(2) 100k " 55 kKVA 845 KVL

HR.1008-C -15 =
Issue 1
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Tyoical Performance

PCWER_SUPILY: 380-415 volts, 50-60 c/s
three~-phase, 4-wire.
INPUT POVER FLCTOR: 0.8 lagging,
DIMENSIONS: The transmitter is contained in an enclosure

approximately 18 ft. 103 in. long, 7 ft. deep.
(5.76 by 2,13 by 3.66 metres),

Issue 1
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CHIPTER. 3

COMPOSITION OF EQUIPMENT

1.0 GENERAL

A1 units comprising the DS.13 Transmitter (Code 4~1E,100C) are con-

tained in an enclosure illustrated in the frontispiece and:shown in plan
in Fig, 2.

The following are the main units of the transmitters-

R.F, Exciter Equipments (JB) and (JC)

R.F. Output implifier (H)

Mains Distribution Unit (E)

Exciter Power Supply Equipment (X)

E.H.T. Power Supply Equipment including Rectifier, E.H.T. Transformer,
Smoothing Unit, (G) (D) and (C) respectively. o

lutomatic Voltage Regulator (B)

Lir Cooling Plant (&)

Controls are accessible from the front, those on the Exciter equip-

ment being normally concealed behind a door.

Meters necessary for monitoring the transmitter are arranged at eye

level and can be seen through glass windows in the front panels and doors,
In the front of the enclosure, inspection ports are provided through which
rectifying valves and equipment within the enclosure can be observed,
l.ccess to the enclosure may be gained through a door at the side. A
system of mechanical and electrical interlocks.ensures that the door can
be opened only when high voltages have been removed from the equipment.

2.0 MAINS DISTRIBUTION UNIT

2.1 References

HB,1008-C

Issue 1

9/53

Transmitter Layout Plan (Fige 2) eeecvsoceserescsseass Unit E
S.T.C. Code (complete uNit) .eveeeeecscesscssacsssces LIO-LEAF

Compogition

The main items in this unit are:=

The main circuit breaker (oil-immersed)

Switch-fuses and ironclad switches for controlling supplies to
other equipment.

Transformer for the regulated 110-volt supply.
Transformer for the 50-volt a,c, supply.

-17 -



Comnosition of Equipment

Transformer for 24V a.c, meter lighting supply.
2,3 Meters
Supply Voltage (with phase selector switch)
Supply Current (with phase selector switch)
Kilowatt-Hour Meter,
Hour Clock
2.4 Control
Main Circuit Breaker.
2.5 Lamos

Red, Yellow and Blue for phase indication,

3.0 TR/NSMITTER CONTROL UNIT

3.1 References

Transmitter Layout Plan (Fige 2) secceccascass Unit L
Plate S B P P ¢ 0 55 08 008 850 0208 % 089 s eSO D de s teesse . Frontispiece arld I
S.T.C. Code 9 & 0 0 06 2 8 0 000080 9 SN S e RO PEISICECECSSESNS I fand LU.890

3,2 Composition

This unit is mounted on the centre of the front of the transmitter,
the panel being recessed in the door of the R.F. Output Amplifier.

On the panel are mounted signal lamps and switches for the trans-
mitter control circuits,

3.3 Controis

Exciter Pilaments On/Off Switch (Green)

Exciter H,T, On/Off Switch (Red)

R,F. Amplifier Air and Filaments On/Off Switch (Green)
E.H,T, On/Off Switch (Red)

3.4 Signal Lamps

0il Circuit Breaker Made (Green)
H.C.M,V, Filament Heating Commenced (Green)
H,C.M,V, Filament Heating Completed (Green)

HB.1008-C © =18 -
Issue 1
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Composition of Baguipment

Exciter Filaments On/QOff
Exciter H,T, On/Off

R, Amplifier Filaments On/Off
E.H.T. Prepared (Green)

E.H.Te On/Off (Green)

A.C, Overload (Red)

D.C. Overload (Red)

4,0 EXCITER POWER SUPPLY UNIT

4,1

4.2

References

Transmitter Layout Plan (Flg. 2) viiieiiieenenss Unit K
STC COde e ®ceoso0e e c s 9 8coemeescecooe ee00eec o e 94"1’[‘-.156B

Composition

The principal units mounted in the framework are:-

Code No.
50CV Grid Bias Supply Unlt 94-1U.161B Unit KC
500v n " n 22-LU,75A "t KB
500V H.T, Supply Unit 14-LRU,1204 " KD

Transformers, valve units and smoothin; equipment for the 1,500

and 6,000 volt h,t, supplies,

4.3

4,4

Meters

H,T. Volts 6 kV Supply.

HeTe Volts 1500V Supply.

H.Te Volts 500V Supply.
Exciter Grid Bias Volts.

A.C, Input Volts,

RFe Amplifier Grid Bias Volts,

Controls

CW/MOD switch for switching H.T. to the Truck Final Amplifiér.
Phase switch for A4,C. Voltmeter,
R.Fe Amplifier grid bias adjustment,

5,0 E.H.T. RECTIFIER EQUIPMENT

5.1

Issie 1
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References

Plate ® 0 608 69008800 CEENEPEEIOCOEOOCTESS IS ‘\7
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Composition of Equipment

Transmitter Layout Plan (Fige 2) sevevvenes... Unit G
S.T.C. COde S 9 000 se LT E0ERE0OR IS CCEESOIOIEERTCTOIOSESTOIESE 22—LE.18B

The four principal units of the E,H.T. Rectifier Fouipment are:=

Code No.
Valve Unit 2210, 76A Unit GC
Valve Unit 221U ., 76B t GD
Control Unit 1-LU,904 t GB
Contactor Unit 183-LU,13A " GA

The panels mounting the Control and Contactor Units are hinged to
provide rear access,

A blower unit is fitted in the lower part of one valve unit supply-
ing air through suitable ducts to cool the h.c.m.v, valves,

5.3 Meters
Filament Volts V1 E.H.T. Current, Amps D.C,
Filament Volts V2 Filament Volts V4
Fil ament Volts V3 Filament Volts V5
10 ¥V E,H,T. Volts Filament Volts V6
5.4 Controls

Raise=Lower Voltage Control

E.H.T. SMOOTHING CIRCUIT

6.1 Refercnces

Pla.te I'cl...l..l.!.Oﬂ...l‘.l!l..I..‘.....N
Transmitter Layout Plan (Fige 2) seeeees. Unit C
SoT.Co Code 8 50 56 004065 0908060060008 000s03000 7"LU.24A

6,2 Composition

This circuit includes ten ZguF smoothing capacitors, a smoothing
choke and surge limiting resistofrs,

HB,1008~C - 20 =
Issue 1
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Composition of Equipment

7.0 JUTOMATIC VOLTAGE REGULATOR
7.1 References

PLabe vvvvevnnennnens. R '

Transmitter Layout Plan (Flg. 2) eesecsss Unit B

STC COdG 80 e00s o0 . ecesceecs e oeenee RL"70189
7.2 Composition

The regulator is built into a steel tank and is oil-immersed.
Fixcd to the side of the tank is a box containing the Astatic Voltage
Relay and other control equipment, while the main contactor is housed
in a separate control box,

8.0 E.H.T, TRANSFORMER
8.1 References

Plate B @20 6 0060 00000800008 0P sttt sl seeN II

Transmitter Layout Plan (Fige 2) eeveeess Unit D

S'T.C. COde 9 00 8 9% 406600890000 ROCEIEOEPSS DS.8‘1"‘86
8.2 Composition

This is a three-phase, delta-star, oil-immersed transformer mounted
in a steel tank, Tap-cbanglnc controls project through the side of the
tank, 4 drain plug is fitted,

& Suppressor Unit, Code Mo, 242-LU,5. is mounted upon the trang=-
former. Thig unit consists of serics-connected resistors and capacitors
connected between secondary phase terminals and neutral,

9.0 R.F. EXCITER EQUIPMENT (JB) and (JC)
9.1 References

Pla‘bes ® ® 0 40 00 s ® 6 8 0 8 & 9 0 s 0N ¢ 00 PO E LB eS VI X]‘X

Transmitter Lavout Plan (Fige 2) ceeesees gnlts JB and JC

SOTIC. Code (JB) 9 9 9 86 009 0 00300 2eENON tESIERSS Y

SuTuC. 0088 (JC) wuurnnneneneenereeneenes ) SS9LERM
9.2 Composition ~ Units JB, JC

The R.F, Exciter Equipments are housed in rectangular trucks in
which the following units or assemblieg are mounted:-

HB,1008-C -2 -
Issue 1
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Composition of Fauipment

Code Ng.

MOni‘tOI‘ Unit @0 e cecescses o s e0 80080080008 BsBee RS 171"‘LU030A
I.ine Balaneing Equipment *

R.F. Exciter Unit suovnveieinennennnnciinerennaneso 181-1IU.13E
Truck Final Amplifier sueieiececeseoecscsosesasesse 28=-LU,2334
Oscillator and Negative Feedback Unit ......ove0e.e 28-LU,234G
Isolator and -Contactors

Demcdulator Unit see.veceseeeessesosesnssocsoenssss 109-TRU.BA
Relay UNit suv.esscececeocecscocosocaaseassassnscace S2-LRAJILC

The trucks can be drawn forward on runners for servicing purposes.
Hinged side panels, some transparent, give adcess to the units, The
panel keys are located on the front of the cabinet and can only be
withdrawn when the isolator is in the OFF position. Similarly, they
connot be withdrawn from the panels unless the bolts are turned and the
truck cannot be moved back into the working position unléss all panels

are locked,

The Oscillator and Fxciter Units are bullt on cha551s and can be
withdrawn from the truck. Prisoner screws in the framework behind the
front panels screw into the latter to hold them in position, _Cabling
to the removsble units terminates in plug and socket connections,

The 3rd amplifier i.e, V6 on the R,F. Exciter (181-LU.13E) is air
blast cooled by a motor driven fan situated adjacent to the valve,

Forced air cooling of the output valve (i.,e. Truck Final Amplifier
valve) is effected by a second motor-driven fan situated at the rear of
the assembly from which the air-blast is directed by trunking., The
intake at the rear of the truck incorporates a detachable Vokes air
filter, A thermostaetically controlled relay fixed to the fins of the
valve anode and connected in the electrical interlock system removes the
filament and screen grid supplies in the event of the valve overheating,

7e3 Meters

Line Current

Line Current

Cathode Current (Exczter Valves)

Grid Current )

Screen Current )(Truck Final Amplifier)
Cathode Current)

Cathode Current (Oscillator Unit Valves)

HB,1008-C - 22 =
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Composition of Ecuipment

9,4 Controls

Line Balance Osc, Frequency Trimmer
Exciter Cutput Trimmer Line Reactance

Meter Switch Crystal Selector
Exciter Tuning Drive Level

Monitor U-Link Selector Feedback On/Off Switch
Feedback Control Meter Switch

Truck Final Amplifier Tuning Phase Adjustor
Waveband Selector Isolator Switch
Oscillator Tuning F.S.K. Reversal Switch
Local/Remote Switch Bias Selector

10,0 R.F. OUTPUT AMPLIFIER

10.1 References
Transmitter Layout Plan (Fige 2) vevveeceeccescss Unit H |
Plates @ ® ¢ 0 &0 #0100 O 8 ¢ e s o0 aaa 98 &8 0 ¢ 00 8 00 8 00 0 OCODCQOOAO.I&H
SoToCo Code @ 8603050865065 90600000888 0C0AEESEDSESEDOOIS s 09 s 08 28“LU.295A

10,2 Composition

The R.F. Output Amplifier consists of a steel framework in which
are mounted the following units and componentss~

Code No.
R,F, Monitor Unit s.viveeeececcensscscesvoonsense L71=LU,30B
AI).Ode Tuning COil ® 0 9 80 66 % 09 00 PSS E PO Se T D08 e R 20"‘LU.1883
Couplln.g COll @ 6 600 c 62 8 9 68 30880 &0 e s s s 000080 475—LU'30A

1 Aerial Changeover Switches 112—LU 67A Unit HS,
A SbCOHd .R. F. ¢..L l’lltOI' Unl‘t ® 2 & s 00 8 e sa e s TEeN 1'7]--LU030A

In addition, there are R.F. Contactors for band switching and
a number of smaller components.

10.3 Meters

Input Monitoring V2 Cathode Current

Total Grid Current Output Moaitoring

V1 Cathode Current Output Monitoring
HB,1008-C - 23 -
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11.0

12.0

Composition of Equipment

10,4 Controls

Input Tuning

Line Tuning

Anode Tuning

Line Coupling

Crid Bias Raise/Lower
C.W./S.S.B. Switch

R.F. Truck Selector Switch

10.5 Signal Lamps

H,T. Overload (red)
Mot used (green)

ATR COOLING PLANT

8.T.C. Code RL,7060=-15C
The plant consists of the following:-

Motor with star-delta starter

Centrifugal fan and housing with four oil film type filters
Cleaning tank and re-oiling tank for filters

Ducting

Three alternative ducting assemblies are available depending on
whether the air cooling plant is to be mounted behind the transmitter

or to the left or right.

Rear 1.101124/1
Left L,101124/2
Right  L.101124/3

SRTIFICLAL SBRIAL 10D

in wrtificial Aerial Load, capable of dissipating the tcetal output
power of the Transmitter, can be surplied under code nunber 140-LRU.55B,
The load is cooled by a circulating water system fed fror & sclf-
contained supply, The unit ig illustrated in Plate XTII and Fig. 32
gives approxinate adjustment of inductors,

HB,1008~C - - 24 -
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1.0

CHAPTER 4

CIRCUIT DESCRIPTION

OUTLINE OF OPERATION

(Fig. 1)
1.1 Input

The input drive to the DS.13 transmitter will depend on the type of
external drive unit employed, but in all cases it will be based on a
carrier frequency of 3,1 Mc/s.

The DS.13 employed as a single sideband (s.s.b.) or double sideband
(des.b.) transmitter requires the type A,1404B Drive Unit, This supplies
an input consisting of pilot carrier at 3.1 Me/s plus two sidebands corres-
ponding to two independent speech channels, or several voice frequency
channels, or a combination of speech and telegraph channels,

The DS.13 can also be used in conjunction with the type A,1401 Drive

‘Unit as a telegraph transmitter with frequency shift keying (£.S.ke)e

2.0

HB.1
Issu

9/53

The inputs on "mark" and "space! are two frequencies spaced equally above
and below 3,1 Mc/s, The deviation frequency can be preset between 0 and
700 ¢/s from 3,1 Mc/s giving a maximum shift of 1400 c¢/s between "mark®
and "space,

DESCRIPTION OF AN R.F. CABINET (389-LE.IN)

2.1 Construction

(Frontispiece)

Each Radio Frequency Cabirt houses a rectangular truck (Code No,
389-LE.2M) upon which is mounted an Oscillator and Negative Feedback
Unit, an R.F. Exciter Unit, a power amplifier, and ancillary gear, The
cabinet is fitted with a steel door, suitably panelled to conform with the
general lines of the transmitier and designed to protect controls from
accidental movement, Facilities for observation of line current mecters
are provided by the inclusion of a glass window in the upper section of
the door, To facilitate servicing and offer complete frontal access to
all apparatus, thz internal truck, previously mentioned, is arranged in
such a menner that, with the door open, it may be drawn forward without
disconnection of supplies, A further facility, in the form of hinged
interlocked Perspex Acrylic Plastic and sheet metal panels, fitted to the
sides of the truck, enable personnel to view the various units under

008-C - 25 -
el



Circuit Description

operating conditions without risk of shock, The keys required to open
thesc panels arc located on the front of the truck and so arranged that
they can only be withdrawn when the local isolator is in the off position.

So that the truck can be easily withdrawn, it is fitted on either
side with flanged wheels which travel on horizontal rumners projecting
from either side of the cabinet, When the truck is pushed home, the
runners, which are hinged, can be folded back into the cabinet in a
vertical position, The runners are shaped to prevent the truck running
too far forward, although the truck can be entirely released if it is
desired to remove it completely from the cabinet and place it on the
floor of the transmitter building, For such an eventuality, wheels are
provided on the basc of the truck to facilitate movement to any point,
The limit of movement is determined by the length of the cables between
cebinet and truck, which are necessarily as short as possible, If the
distance to be moved were considerable it would be necessary to dis-
connect the cables,

The lower portion of the truck is occupied by an Oscillator and
Negative Fcedback unit, supply contactors and an isolator switche The
centre scction is allocated to the output stage, and the upper section
to-an R.F. Exciter and to acrial coupling equipment, The R.F. Exciter
and the Oscillator and Negative Feedback Units.may be individually withdrawn,

Forced air cooling of the output valye is effected by a motor driven
fan situated at the rear of the assembly,

Trunking is used to direct the air supply and is terminated in a
speclally designed velve holder, The inteke is at the back of the
truck and incorporates detachable air filters of the Vokes pattern, A
wire mesh outlet, at the top of the cébinet acts as an exhaust port for
heated air,

2.2 Circuit Description of .the R.Fa Truck (Code No, 389~LE.2M)

. (The circuit diagrem is given in Fig, 4 and Plates XI, XIX
illustrate the unit,)

2.2.1 General
The refs truck contains the followings-

1 = Oscilletor and Negative Feedback Unit, Code No,28-LU.234G
1 = RJF. Exciter Unit, Code No, 181-LU.13E

HB .1008*“0 bad 26 -
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Circuit Description

1 - Demodulator Unit, Code No, 109-LRU,.8A

1 - Output Amplifier

1 = Isolator and Terminal Unit

Miscellaneous contactors, transformers, and a blower motor.

The various functions of these units and the associated
apparatus is described in the sub~sections belows-

2.2.2 The Oscilletor and Negative Feedback Unit (Code No,28-LU,234G)

(The circuit diagram is given in Fig. 3 and Plates VII, VIII
and XITI illustrate the unit,)

The Oscillator and Negative Feedback Unit contains a heterodyne
oscillator followed by a doubler and buffer amplifier, a 3.1 Mc/s
input amplifier, a negative-feedback frequency converter and a 3.1 Mc/s
buffer amplifier,

The oscillator functions within the range 3.45 to 12.45 Mc/s and
its frequency is doubled before being used for heterodyning purposes.
It converts the 3,1 Mc/s output of the s,s.b. drive unit to the
required radiation frequency, For examples=

7.1 Mc/s = 3.1 Mc/s = 4 Mc/s
13.0 Me/s = 3,1 Me/s = 9,9 Mc/s
6.9 Mc/s + 3.1 Mc/s = 10 Mc/s
18,9 Me/s + 3.1 Me/s = 22 Mc/s
24,9 Mc/s + 3.1 Mc/s-= 28 Mc/s

With regard to thc above table, it should be observed that, up
to 10 Mc/s, the radiation frequency is equal to the differencc between
the oscillator frequency and the drive unit carrier frequency, At
or above 10 Mc/s it is equal to the sum of the two frequencies,

Bceause of this changeover a manually-operated F.S.K. Reversal
key, is provided on the truck, The key enables a relay in the
type A.1401 Drive Unit to be switched and thereby change the direc-
ticn of shift, This compensates for reversal of shift which occurs
when changing from sum to difference mixing,

The oscilator uses a double triode valve, V1, and functions,
according to switching, either as a Miller crystal-controlled
oscillator or as a Colpitts gelf-excited oscillator. It can also
be switched for use as an amplifier or a doubler following an
cxternal high-stability oscillator such as the type A.1408, A

- 27 =



Circuit Description

choice of any one of six crystals is available or, alternatively,
continuous tuning can be effected by the test oscillator., Tuning
arrangements consist of a ganged inductor of the rotating coil typs
with trimmers L1, C8 providing for initial alignment at the upper
and lower frequency ends of the band, Trimmer capacitor C5 affords
adjustment for slight inaccuracies in crystal grinding,

For the purpose of frequency stabilisabion, the oscillator
crystals are contained in an oven heated by a thermostatically con-
trolled element, This holds the temperature of the oven to a
differential of # 2°C, The crystdls are plugged into a removable
.strip, with the crystal of the lowest frequency at the top ranging
to that of the highest frequency at the bottom corresponding respcct-
ively to positions "Crystal 1" to "Crystal 6% of switch S1,

The control circuits for the heating element consists of two

" thermostats THL, TH2 and a relsy Rel,l. At temperature below 60°.
thermostat TH1 is closed thereby completing a 50 volts a.c. supply -
to bridge rectifier, Rect, 1, and so causing Rel.l to be energized.
Under this condition, contacts Al complete the 50 volts a.c. supply
_to the heater element, R5, and &also cause a green indicator lamp,

¥ 2, on the front panel of the unit to be illuminated. Upon the
temperature of the oven reaching 600C, TH1 opens and releases Rel.l.
Should the oven temperature rise to 800C, due to a failure of THL,
thermostat TH2 opens and results in a white indicator lamp, . 1,
being 1lluminated and the oven heating being reduced., The oven
temperature will then remain at a level of about 80°C until taken
out for servicing,

The oscillator ocutput is taken to a conventional frequency-
doubler stage, V2, which, in turn, feeds an amplifier, V3, and
also supplies a low impedance output at the beating frequency
(6.9 to 24,9 Mc/s), for use in the demodulator circuits of a
monitor receiver, such as the type 4.1407B, or use in a local
demodulator unit (109-LRU.8A) for the first conversion back to a
frequency of 3,1 Mc/s,

Al stages of the oscillator unit operate into circuits the
inductors of which are ganged and tuned by a single control,
Trimmers provide for initial alignment at the upper and lower
frequency ends of the band, The tuning mechanism also operates
a tuning scale calibrated in Transmitter output frequency.

The amplifier V3, referred to above, supplies two low-
impedance balanced outputs (at the beating frequency) to the input
stage of the Exciter Unit, and glso feeds a following demodulator V4,

HB,1008-C - 28 -
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Circuit Description

Tuning of both the amplifier and doubler stages is by ganged rotary
inductors of the type used in the oscillator.

Turning to the negative-feedback section of the unit, it has been
already mentioned that a mixer, V4, in this section, receives a
6.9 - 24.9 Mc/s input from V3. This input is applied to the control
grid of V4 simultaneously with the application to the cathode of an
r.f. signal from the output stage of the transmitter. The difference
frequency components, centred around 3.1 Mc/s and occurring at the anode
of V4, are selected by a tuned circuit, 400-LU.47D, for application
to a following buffer stage V6.

At the same time, a 3.1 Mc/s signal input from the drive unit is
applied, via a feedback on/off switch, 53, and a gain control R70,
to an amplifier, V5, whose anode is common to the tuned circuit
400-LU.47D. Thus the tuned circuit receives the 3.1 Mc/s outputs
from V4 and V5 out of phase and thereby controls the input to V6
(and hence the 3.1 Mc/s drive to the transmitter). The tuned circuit
is given a high Q to remove risk of instability which might otherwise
be caused by a positive feedback of components of cross-modulation
lying outside the band 3.1 Mc/s + 6 ke/s.

The combined drive and feedback signals are amplified by V6 and
delivered via a phase-changing network (L35, R89) and low-impedance
line to the input socket of the R.F. Exciter Unit. Inductor L37
and condenser C85 form a rejector circuit for the second harmonic,
i.e. 6.2 Mc/s.

With regard to general metering, Ml in association with selector
52, enables cathode currents of V1-V6 to be checked. The meter may
also be switched to monitor the input level to the control grid of
V4 and the output level of V6, the necessary rectification being
obtained by half-wave rectifiers X7 and X8, respectively.

To reduce the level of harmonic radiations, filters are fitted
to the input and output circuits of V3.

In the input circuit, a compoaite 3.45 Mc/s and 6.2 Mc/s filter is
fitted comprising L13/C30 and L14/C31 respectively.

In the balanced output, a 3.45 Mb/s filter is fitted in each lead.
The filter in the orange lead (P8) is L16/C33 and in the blue lead (P9)
is L17/C34.

In the anode lead of V6, an snode stopper assembly (comprising
138 and R79) is also fitted.
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Circuit Deseription

(The circuit diagram is given in Fig. 5 and the unit is illustrated
in Plates IX, X, X1.)

The r.f. equipment of the DS.13 incorporates five radio-frequency
stages, four of which are constructed to form a single removable exciter
unit. This unit contains a frequency-converter stage and three stages
of class A amplification. Frequency coverage is in three bands as follows:-

Band 1 4 to 5.5 Mc/s
Band 2 5.5 to 12 Mc/s
Band 3 12 to 28 Mc/s

Band switching of all stages is by means of a single control on the
truck, ganged with the final r.f, amplifier. As in the Oscillator and
Negative Feedback Unit, tuning is carried out by means of ganged rotating
coils, In the third amplifier stage, pi-networks are used on all three
bands and, in the remaining two stages, pi-networks are used on the highest
frequency band and parallel tuning on the two lower bands. The tuned circuits
are arranged to have a Q approximztely proportional to frequency so that the
gain through the system is constant regardless of frequency.

Dealing with the frequency conversion stage, the 3.1 Mc/s output
from the Oscillator and Negative Feedback Unit is applied, via a gain control,
RV1A/B and an Alford-type circuit, to the control grids of V1, V2, The Alford
circuit causes the input to V1 tc be in anti-phase to that applied to V2.
Simultanecusly, the heterodyne frequency from the Oscillator and Negative
Feedback Unit is applied, also in anti-phase, to the cathodes of V1 and V2,
hence balanced mixing is effected.

The tuned anode circuit of the converter selects the required band
of frequencies and feeds them to a following amplifier V3. A rejector
circuit, L7 and capacitors C1l3A and B, serves to filter out any remaining
3.1 Mc/s signal.

Prom V3 the ocutput is fed, at radiation frequency, via V4 and V5,
connected in parallel, to the penultimate amplifier V6.

The anode circuit of V6 is tuned by inductors L22 to L24, brought
into circuit by sections D and E of the ganged waveband selector, S1. A
small hand-controlled tuning capacitor, €35, permits final trimming of the
stage. Anode supplies are choke fed from the 1500 volt line. A tapping
in the output circuit of V6 permits a small portion of the r.f. voltage to
be fed directly to an external monitor receiver, if required. Alternatively,
it may be fed to a monitor demodulator incorporated in the r.f. truck and
then %o an external monitor.

= 30 ~
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Circuit Deseription

Output from the R.F. Exciter Unit is coupled, by way of C36, and
a laminated spring contect to the power amplifier stage.

Cathode currents are metcred by means of ML, in association with
selector Sl.

AP.2883R Vol, 1 Part 1 (A.L. 1 Sept. 61)
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Circuit Description

2.2,4 The Power Amplifier Stage

(Circuit diagrams - Figs, 4 and 5; Illustrations: Plates)VI,
XIX

The power amplifier uses an air-blast cooled pentode valve,
V1, normally operating in Class AB. A phase protecting circuit .
(TH.U1), ensures that the main blower, Bl, will shut down in the
event of a failure in the 3-phase suprly and thus prevent excessive
current from flowing through the motor windirgs, To improve the
efficiency when the transmitter is used for C.W. or high-level
modulated d.s.b., working, however, arrangements are made for increas-
ing the bias for Class C operation., This change is effected via a
switch &7, on the front panel of thz r.f, truck, Ths switch simul-
taneously changes the bias to the pemultimate amplifier, V6, in the
R.F, Exciter Unit, in such a manner that it thereby functions in
Class C,

The anode circuit of V1 1s tuned Ly a pi-network of which the
rotating inductor, L5, forms the continuously variable element,
Band selection is effected by switching capacitor banks in the input
and output arms of the network, Similarly, choke sections L4 A-C,
in the anode feed circuit of the valve, are brought into operation
according to the band used,

For neutralising purposes on the highest frequencies, a mmall
amount of feedback takes place from the anode of V1 to V6, in the
R.F, Exciter Unit, The feedback is via capacitors Cll, (12, and a
small adjustable plate, C47, fixed near the anode of VA,

A lire tuning reactor Lé, and an Alford circuit (which enableg
the transmitter Lo operate into balanced lines) complete the mein
portion of the output circuit, The Alford circuit comprises vari-~
able inductor L7 and capacitors (35 to G42, the latter being switched
according to the waveband required., In the circuit diagram it will
be obscrved that there are a series of links azssociated with the
Al ford zircuit, One of these serves to disconnect tuning coil I.5
from line reactor 16, while a second shorts out the coaxial connection
to the Alford circuit when the Truck is being used tc drive the R.F,
OUTPUT Amplifier.

With regard to the remaining linkc they are necessary to chanye
the transmitter from balanced to unbalanced operating conditions,
In the unbalanced condition L8 is short-circuited by strapping a
link across it, and the lower feeder is earthed by a further link
between C2 and chassis, Alsc L7 and cavacitors 035 to C42 are

-3l -



Detailed Description

disconnected from circuit by the opening of a link between €35
and the upper fecder line,

Further, a link assembly on the roof of the cabinet is re-
arranged to permit the unbalanced output to be fed into Uni~-Radio
121 cable,

Individual cathode, grid and screen current metering of V1 is
provided and a small portion of the output of the stage is applied,
via coaxial line, to the Oscillator and Negative Feedback Unit for
feedback purposes., = A further small portion is tapped off potentio-~
meter RS, R0 and may be fed to Demodulator.: 109-LRU.84, ir the truck,
according to the setting of a Monitor U-link,

2.2.5 The Demodulator Unit, Code No, 109-LRU,.8A

(Circuit diagram - Fig, 33)

According to the setting of the Monitor U-link on the r.f. truck,
the Demodulator Unit accepts a small portion of r.fs output (at rad-
iation frequency) from one of 3 pick-up points in the transmitter
chain, It ccnverts these signsls to 3,1 Me/s for application to the
separate monitoring equipment type A,1407B.

The r.f, pick-up points, referred to above, are at the output
of the penultimate amplifier V6 in the R,F. Exciter Unit, at the
output of the final amplifier (V1) in the r.f, truck and the output
of the R,F, Output Amplifier,

. Upon arrival in the demodulator unit, the r.f, signal is applied
to the control grid of & pentode valve V1, Simvltaneously a beat-
ing frequency, within the range 6.9 tc 24.9 Mc/s and derived fron
the Oscillator and Negative Feedback Unit, is injected into the
valve cathode circuit,

A band of frequencies, centred around 3.1 Mc/s and resulting
from the two inputs, is selected by a pi-network L1, C3, C4 and fed
via low-impedence line to the separate monitoring equipment (tyne
A.14078),

4L link is provided in the unit whereby the demodulator may be
by~passed, if required, Under these circumstances R.F, would be
fed to the monitoring equipment and demodulation to 3.1 Mc/s would
take place therein,
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tailed Description

2.2.6 The Monitor Unit, Code No,. 171-LU,304

(Circuit diagram - Figs, 7 and 8)

The monitor unit, comprises a small assembly containing a
double--dlode rectifier, V1, with its anodes suitably comnected
across the balanced feeder lines, It gives meter indications at
the local or remote pointg of the relative output of the trans-
mitter, Local metering is effected by M4, M5. and a jack point,
Jl, gives facilities for aural or otheér monitoring when the remcte
indicating position is not used,

2247 The Power Supply Circuits -

(Circuit disgram - Fig, 11s Plate XIV)

Al power supplies for the r.f. trucks are derived from the
Exciter Power Supply Unit, excluding 50 volts a,c. required for
oven heating certain 50 d.c. switching supplies and 24V a,c.
lighting suprlies. The supplies are routed to various circuits
via 8 hand-operated isclator switch located in the bvase of each
trucke The isolator is designed to earth h.,t. circuits of the
truck when in the Woff¥ pogition and thereby discharge miscellancous
capacitors etc,

Upon the closinz of the isolator (end upon the asswmwtion bhat
supplies are switched on at the power cabinets) 3-phasc a.c. is fed
to one sidc of contactor Rel.,3 in the truck. The contactor closes,
a blower motor, Bl, starts up and a.c,., supplies arc .xtended to Tl.
Transformer Tl supplies 6,3 volts to valve heaters in the R.F,
Exciter Unit, the Oscillator and Negative Feadback Unit and the
Moritor Unit, It also supplies 230 volts a.c, to the blewer in the
R.F, Bxciter Unit. It will be cbserved, however, that the supplics
to R2 and T3 (which feed the penultimate and final r,f. stages) are
withheld until +the Local /Remote switch, S2, 1s suitably placed for
local or remote opsration,.

In explanation of the above, to reduce the number of heavy
contactors and so obtain simplicity of construction and cconomy of
maintonance, anode voltages can be applied to the penultimate ampli-
fier valve V6 and the final amplificr valve V1 vhether filament volt-
ages are on or offy, This is the roverse of normel practicc and ic
rendered possible by thc vse of blas and by & delay relay in the
screen circuit of fingl amplifier valve Vi,
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Detailed Description

Dealing with the switching in more detail, whcn S2 is placed
to LOCAL, the circuilt of d.c. operated relsy, Rel,l, is completed
tc earth, Contacts of Rel,l extend the a,c. supply through to
transformers T2 and T3, and close the 500V d.c. line to the R.F,
Exciter Unit and to the Oscillator and Negative Feedback Unit,
(The 500, 1500 and 6000 volt .supplies may or may not be present at
the isolator switch depending upon the switching conditions at the
power cabinets.) After a period of 5 seconds they also complete
the circuit of relay Rel,2, which closes the 1500 volt h.t. line
to the screen of the final amplifier V1,

During the process of changing the frequency band upon.which
the truck is operating, the circuit of Rel.l is broken by S3, ganged
with the band switch. It is restored when the new band is selected.
Similarly the circuit of Rel.l is broken if a thermal switch, VPDI1,
protecting the final amplifier valve, opens, The thermal switch is
attached to the valve cooling fins and functions in the event of the
valve overheating, due to over-running or failure of the blower,
Further switching details are given in Section 4.0,

3.0 R.F, OUTPUT AMPLIFIER

8.T.C, Code Xo, 28-LU.295A
Schematic Reference: Fig, 6
Plate Nos, 1 & X

The R.F, Output Amplifier stage employa two air blast cooled groundpd
grid triode valves, comected in parallel, in an inverted amplifier cir-
cuit. The valves are driven by output from the penultimate amplifier
applied between cathode and ground. Anode circuit tuning is accomplished
by a single-ended circuit in which the inductive element L1 is variable,

A coil with rotating contacts is employed, Parallel vacuum-type capaci-
tors Cl4A, B, © and D and Cl3A and B can be switched in parallel on the
two lower frequency ranges,

NOTE:

On Rango L, Cl44, B, C, D and Cl3A, B are switched in.
On Range 2. Cl44A, B, C and D are switched in,
On Range 3., The stray capacitance is sufficient for tuning.

Couplinz to the zerial is provided by a balanced output circuit
consisting of a variable inductor L2, inductively coupled to the anode
circuit coil, and mica~stacked capacitors Cl7, Cl8 (plus thc capacitors
Cl9, C20, CA, C22 on the lower frequency ranges) are connected in

5crles—paralle1 with their centre points connected to ground., The
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Circuit Description

degree of coupling is governed by the movement of the coupling coil
relative to the anode coil,

The control grids are maintained at high d.c, and zero r.f. poten=
tial to ground by built-in mica capacitors ClL4 - ClL surrounding the grids
and asrranged to facilitate removel of the valves, Fixed grid bias for
Class B operation is obtained from an adjustable h.c.m.v, rectifier unit
in the Exciter Power Supply Equipment and is applied to the grids through
a choke-resistor impedance, CH3, R8. Potentiometer P1 in the Grid bias
supply provides a fine bias adjustment,

In series with the grid bias feed are resistors R7A and B across which
is developed auto bias for Class C operation on C.W, The resistor is
shorted by a switch 510 on the front panel when the amplifier is to be
opergted under Class B conditions,

Cathodes of the output valves are maintained at high r.f. potential
to ground by means of tuned input circuits comprising 16, C4 and L7, C5,
L6 and L7 are ganged and brought out to a handwheel control (Input Tuning
Plate I), thus coupling between the penultimate and final amplifier
stages is obtained, 16 snd L7 also provide o d.c, return path to esarth,

The r,f, input vollage isg applied to the cathodes of valves V1 and
V2 through capacitors G2 and C3. The paths to the two valves are unequal
in lergth; to prevent unbalanced drive at higher frequencies, thercfore,
the shorter path is electrically lengthened by means of an inductive
strip connection,

A loop of coaxial cable permits a small portion of the r.f. ocutrut
voltage to be fed to the demodulator in the r.f, truck for monitering
purposes,

D.C. at 7.5 to 10,5 kilovolts is supvlied Irom the E,H,T. Supply
Equipment to the anodes via choke~resistor impedances CH4A, ROA and (h4B,
R9B, and large ceramic capacitors Cl5A, B and Cl6A, B are fitted to by~
pass r.f, components to ground,

Alr cooling for the anode and coupling coils is derived from lcuvres
in the ducting carrying the air supply to the valves,

A1l meters arc ascembled in line on the front panel of the R,F,
Amplifier Tnit, These meters indicate (from left to right):.
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Circuit Description

(a) R.JF. Input (relative amplitude), A milliameter indicating recti-~
fied d.c. output from the monitor unit connected in the input drive
circuit,

(b) Grid current, a centre-zero meter in the common grid lead,
(c¢) Cathode current of left—hand valve,

(&) Cathode current of right-~hand valve,

(e) R.JF. Output (relative amplitude), and

(f) R.F. Output (relative amplitude), — two meters connected one in
each side of a monitor unit similar to that used for (a) above.

Tuning and variation of coupling between coils is controlled by
handwheels, Switching of capacitors is accomplished by large brake
magnets in the case of the anode tuning capacitors whilst a smaller type
of contactor is employed for switching the capacitors in the output
coupling circuit and the line discharge chokes. (CH5, 6, 7, 8).

To avoid the use of hand~controlled switches for band changing, the
operation of the above mentioned contactors is effected by means of
relays REL,10, 11 and 12, coupled to the band change switch in the
Exciter Unit, Selenium rectifiers are shunted across the relay con-—
tacts for spark suppression.

Two overload relays, mounted on the relay panel and connected one
in each cathode circuit, are arranged to breask the e.hete. supplye

To protect valves and output circuit in the event of low air flow,
a butterfly flap is mounted in the air stream, This operates a mercury
switch to cut off the e h.t., and filement supplies when the air flow
falls below a safe value,.

The valve cathodes are supplied from a Scott-connected group of
transformers T1l, T2, which deliver 2-phase B.Cs in quadrature from o
3—phase 400 volts regulated supply. The secondary windings, deliver-
ing 84 amps each at 20 volts, are insulated and screened and their
capacitance to ground becomes part of the coupling impedance to the
drive unit, ;
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A circuit is provided for 50 Mc/s parasitic osecillation suppression.

The circuit comprises a pick-up plate C30, a coil L10 and capacitors
C28 and C29, together with a damping resistor R41.

On Bands 1 and 2 the circuit is switched in by the auxiliary contact
of relay 3.

On B=nd 3, some of the unused turns of anode coil 1Ll are short-
eircuited by relay 8.

- 363, -
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Circuit Description

4,0 POWER SUPPLIES

4.1 Mains Distribution Unit (E)

Code No., 196-LE,4F
Plates: II, and XVIII
Schematic Reference: Fig, 9

Three-phase A.C, at 380-415 volts is brought into the unit from the
supply mains and distributed to the power supply units, motors, lighting
circuits and oven heating circuits through appropriate switches (hand or
contactor-operated) and fuses.

A supply is taken from the input side of the oil-filled circuit breaker
for oven heating, thus ensuring that the ovens remain at a steady tempera-
ture ready for immediate use.

Meters ML, M2 and M3 are provided for indication of current in each
phase, power consumption and voltage between phases respectively, M
records the number of hours service., Lamps “ 1l to . 3 indicate the
presence of each phase supply.

Transformer T1 steps down the regulated 400 volt supply to 11C volts
for the filament heating circuits of the e,h.t, h.c.m,v, rectifiers,

& transformer T3 and 3-phase full-wave selenium rectifier, Rect, 1
are tuilt into the unit to supply D.C., at 50 volts for operation of relays
Supplies of A.C, at 50 volts are taken from T2 for operastion of contactors.

Two changeover switches S3 and S4 enable the voltage regulator to
be put into or taken out of operation as required,

4,2 Exciter Power Supply Unit (K)

S.7.C. Code No, 94~LU.156R
Schematic References Tig., X1,
Plate No., X1V,

(a) 200 Volt D.C. Supvly Units

SOT.C. Codo (KB) 22‘_LUQ75A.
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Schematic Reference: Fig. 12,
Plate No, XXI,

S.T.C. Code (KC) 94-1LU.161B,
Schematic Reference: Fig. 34.
Plate No, XV,

S.T7.C. Code (KD) 14~LRU,129A
Schematic References Fig, 35.
Plate NO. XVI¢

Three units each supply d.c. output at 500V, (KD) and (KC) are
used for h.,t. and grid bias respectively for the R.,F, Trucks, The
third unit (KB) supplies grid bias to the R.F, Output Amplifier.

Units (KC) and (XKD) employ three-phase full-wave selenium recti-
fiers and have a current capacity of 0,75 amp and lamp respectively.
Choke input filters reduce output ripple to 40 db below the d,c, level,
An overload breaker (Rel,5) is located in the 500 volt h.t. circuit and
a fuse and under-voltege relay in the 500 volt negative bias output
circuit, Output voltages are indicated by meters M2 and M4.

The rectifiers are fed from fuse-protected transformers; these in
turn receive their supplies through contactors from the main feeders.

Grid bias unit (KB) employs two h.c.m.v, valves in a full-wave
rectifier circult, with a current rating of 2 amps, A third valve is
included as a spare ready to be put into immediate use, Single-rhase
A.C, is supplied from the main feeder, via a contactor, to the trans-
former T1l, whose centre-tapped secondary supplies the two rectifying
valves, An 'mder voltage relay across the output trips the c.h,.t.
contactor if the bias voltage isg low, ’

D.c. output voltage is indicated by Mcter M3,

(b) The 1500 Volt_D.C. Supply

This supply consists of a three phase half-wave rectifier asscmbly
using three h.c.m,v, valves, V1-V3, and having a current rating of 0,75
amp, Smoothing is accomplished in a choke-input filter and the equip-
ment is protected against overload by a relay Rel.6 in the output
circuit, OQutput voltage is indicated by M,

The transformer TR supplying the rectifying velves is supplied
from the main feeder through contactors, a hand-opcrated isolator S4
and fuses,
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Circuit Description

(e¢) The 6000 Volt H.T. Supply Egquipment

The 6000 volt h.t. d.c. supply is obtained by means of six h.c.m.v.
valves, V4 - V9, connected as full-wave rectifiers. By means of S6,
auto-transformer T8 may be switched to reduce the input voltage to the
rectifier. A resulting reduced output voltage of 4600V is used when
high level modulation is applied.

The assembly has a current rating of 1.25 amps at 6000V to 1.8 amps
at 4600V and is provided with a choke input filter.

A.c, is supplied from the main feeders through a hand-operated
isolator switch S1, contactor Rel.8, miniature circuit breakers M.C.B.
l, 2 & 3 and anti-surge chokes, CH2., The latter are shorted out by a
relay, Rel.9, a suitable time~delay being provided by Relays 15 & 16.
Output voltage is indicated by the meter M6. Protection from overload
is effected by the overload relay, Rel. 7.

H.c.m.v, rectifier filament transformers are supplied from the 400
volt regulated supply.

4.3 E.H.T. Rectifier Unit (G)

S.T.C. Code No. 22 LE,18B
Schematic Reference: PFig.l3
Plate: V
4.3.1 General

This unit employs six grid-controlled hot-cathode mercury
vapour valves in a three-phase full-wave rectifier circuit to
provide an e.h.t. d.c. supply at 7.5 to 10.5 kilovolts,

At 10 XV the current rating is 6.45 amps continuous.

The use of grid control gives the following advantages:-

(2) Adjustment of the output over a wide range, including starting
at any predetermined voltage.
(v) High speed overload protection.
- 39 -
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Circuit Description

(c) Lutomatic re-application after overload interruption and pro-
gressive increase of rectified voltage from an initial low
value to a pre-determined working value within 350 milliseconds,

(a) Maintenance of comstant output voltage on varying loads.

The principle of grid control is basically one of controlling
the starting of conduction in the valve by varying the point of the
a.c, voltage wave at which 'firing'! is permitted. In practice, a
grid is introduced into the normal h.c.m.v. valve and the amplitude
of the potentials and phase on this grid, relative to the anode,
will determine the point on the a.c. voltage wave at which conduction
between anode and cathode will take place. Once the valve has
'fired! the grid can exercise no further control and the discharge
can only be stopped by reducing the anode potential below the
ionization voltage and maintaining it at this value sufficiently
long for mercury vapour to bceccome de-ionized,

Since the point on the a.c. wave at which conduction takes
place can be varied, the output voltage of the rectifier can also
be varied. (See also Appendix 2).

4.3.2 H.C.M. V, Valve Units

S.T.C. Code (GC) 22 LT,.76A
S.T.C. Code (CD) 22 LU.T6B
Schematic Reference: Figs. 17 and 18

The e.h.t. rectifier equipment is divided into two assemblies
(designated GC and GD on the circuit diagrams) and upon each are
mounted three valves.

The valves are mounted with their holders supported on insulators
attached to individual units containing transformers for filament and
grid excitation. Behind each valve is its grid circuit unit.

The filaments are heated by A.C., at 5 volts obtained from the
0il-filled transformers mentioned above, Alternative tappings
give a secondary output voltage of 5.2. The primary windings are
supplied from the 3~phase 110 volt feeder. Filament voltages are
indicated by meters ML to M6, visible from the front of the transmitter,

An air-cooling system provides ventilation which ensures that
mercury condensation occurs only at the base of the valves, thus
reducing the causes of flashover,
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. 3=phase auto switch similar to the one used in the R.F.
Jmplifier, is included in the blower circuit,

4.3.3 Grid Contrg; Equipment

(1) ZIransformer Unit

Bach rcctifier valve requires two supplies to the grid, a
permanent negative d.c, bias and a peaked wave supply of variable
phase., Both these supplies are obtained from the grid excitation
transformer, the d.c. supply being obtained from a full-wave
gelenium rectifier, The supplies are conveyed to the grid through
the Grid Circuit Unit,

The grid excitation transformers comprise a peak wave trans-
former, a single-phase transformer, and a smoothing choke; all
mounted in an oil-filled tank with the filament transformer,

The peak~wave transformer, which provides the variable phase
peak wave that fires the valve, carries the following windingss-

(a) A.C. Excitation Winding, which is the primary winding connected
to one phase of the a.c, supply to the main unit, The winding
is tapped for 220 volts, 50 c/s.

(b) D.C. Excitation Winding, through which flows the controlling
current which provides for + 459 shift of the phase of the peak
wave relative to the anode voltage of the valve., This wind-
ing requires a maximum of 250 ma d.c. in each direcvion. *

(¢) Compounding Winding, through which flows a portion of the
rectified load current of the main rectifier (3,54 D.C.) in
such a direction as to vary the flux produced by the d.c.
excitation winding and to produce a resultant constant-
voltage output from the main rectifier, In this case only
the positive direction of current, and therefore phase shift
is used,

(d) Pesk Wave Winding. This winding forms the sccondarv winding
of the transformer and on no load has a peak output voltage
of about 300V developed across its The secondary feeds into
a half-wave selenium rectifier which removes the negative
peak wave,




Circuit Description

One of the single-phase transformers in the tank is designed
to deliver a centre-tapped output of about 160 volts R.M,S. for feed-
ing the selenium rectifier used to supply permanent grid bias to the
main rectifier valves, A 30 Henry choke is comnected in series with
the centre tap.

(2) The Grid Circuit Unit (Code No, 282-LU.64) is an inter-
mediate unit between the grid excitation transformer and the recti-
Lying valve, The functions of the unit are:~-

(2) Flimination of the negative peak wave by means of recuifier
Rect, 1.

(b) Broadening of the base of the peak wave by means of capacitor
Cl connected across load resistor Rl,

(¢) Provision of the stending bias for the rectifier valve from
selenium rectifier Rect. 2. Smoothing is effected by C2 and
the bias of approx. 60V is developed across R2,

(d) Protection of the rectifier valves against excessive grid
current or grid voltage, The former is effected by means of
a series resistor R3 which functions as a current limiter,
while a neon tube gives voltage protection.

These units, which are at high d.c. potential to earth
during operabion of the rectifier, are mounted on insulators.

(3) Contactor Unit (GA)

Schematic Reference: Fig. 14

This unit consists of & hinged panel on which are mounted the
following relays and circuit breskers for the sequential control of
E.H.T,

(a) 0-15 minute adjustable time delay relay REL,11 to prevent
application of E.H.T. to the e,h,t, h.cemev, rectifier valves
until the filaments have been adequately heated.

(b) Under-current relays REL.9 in the filament supply to the e.h.t.
hecem,v, rectifier valvesg.

(¢) Burgc limiting resistors R1-R3 are provided in the filament
circuit of the e,h.t. h.c.m,v. rectifier valves, These are
shorted ou® by relay REL.8 after a maximum delay of 5 seconds,
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(d) Time and current RELS. 1 and 3 and instantaneous relays Rels, 2
and 4 for protection against a.c. coverloads in the e,h.t.
transformer primary supply.

(e} E.h.t, starting end final contactors RELS, 6 and 5.

(4) Grid Control Unit (GB)

S.T.C. COde I\TO. l"LU.90A
Schematic Reference: Fig. 15

This unit consiste of an assembly of relays, circuit breakerc
ete. to provides-

(a) A.c, and d.c, excitation, T3 and Rect.2, respectively, for
the grid excitation transformers including relays to control
these supplies and to provide automatic re-application after
overloads,

(b) "Raise® and "Lower! control of the rectifier output voltage
by means of a motor driven potentiometer, R3., The direction
of rotation of the motor is determined by field windings
energised via switch Sl.

(¢) Automatic control of the output voltage when the rectifier
is started and after an overload has been removed, The
output requires approximately 350 milliseconds to' reach its
full value due to the time conztant of CHL, R6 and C2 across
the d.c. excitation supply.

(4) High speed overload protection by means of relays operating
into the grid excitation supply. On the occurrence of a
d.c, or a,c. overload, the e.h,t, surply is immediately
suppressed and automaticaily re-applied two seconds later,
If the overload persists after three successive attempts at
reclosing, the control trips the e.h.t. contactor.

(e} Remote signalling of circuit conditions by means of relays,
A degceription of the control and resetting circuits is given
in Section 8,3 of this chapter,

(£) A full-wave selenium rectilier unit, 246-LU,37384, supplies
50V D.C. for relay operation,
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Circuit Description
(g) D.c, overload protection is provided by the shunt Rl, in the
echets negative lead in conjunction with the dice, O/L multi-
plier, R4.

(h) Shunt R2, supplies the compounding current to the peak wave
transformers to maintain a constant rectifier output voltacge.

4,3,4 Reverse Cuvrent Indicators

S.T.C. Code No, 248-LU.6A and B
Schematic Reference: Fig, 38

Each valve of the e.h,ts rectifier unit is provided with a
reverse current indicator for counting the number of arc-backs (i.e.
conduction on reverse half-cycle), and giving a visual indication,
by means of a signal lamp, of the faulty valve,

An "Indicate-Record" switch is provided on these units, In
the "Indicate" position the unit locks up on operation and the lamp
stays alight until the supply is cut off or the indication cancelled
by switching to "Record!, In the "Record" position the register
counts up the number of flashovers and the lamp flashes for the
duration of operation only.

The indicator units are connected in the anode circuits of
the "phase! valves V1 to V3 and in the cathode circuits of the
"conjugate" valves V4 to V6,

The principle of operation is as follows:=

Normal anode current flows through the resistor Rl, or R2, etc.,
and there is no flow through relay B due to the presence of rectifier,
Rect, 1« When an arc-back occurs, the reverse current operates the

. high speed relay B, contact Bl closes and completes the circuit of
relay, A/2 from RECT. 2, This circuit includes relay B and the
latter remains encrgised so long as contact D1 or switch Sl are
closed,

Relay A/2 closes Al and the message register D/1 now operates,
advencing the counter one digit and opening contact DL, Contact
A2 elso closes and completes the lamp circuit, If the lamp is to
remain ON the manual switch Sl is left closed, thus shorting out the
D1 contact,

The d.c, supply for the relays is obtained from a selenium
bridge-connected rectifier, Rect, 2, supplied from the transforme:
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Tl whose primary is connected across the filament supply of the
associated M"conjugate" valve,

4,3.5 Anode Supply

Three-phase A,C. 1s supplied to the valve anodes from the
h.,ts transformer which stands as a separate unit within the
enclosure, The prlmary supply to the transformer is éontrolled.
by the contactor unit housed behlnd the valve unit.

. To ellmlnate any p0031b111ty of oscillation being set up by
rectifier commutatlon in the secondary windings of the h.t, trans-
former, a damplng circuit consisting of a capacitor in series with
a resistor is included between each phase and neutrel,

4.3.6 Smoothing

Smoothing is carried out by means of a circuit comprising the
components detailed in Chapter 3, 6,2,

5.0 GCONTROL CIRCUITS
5.1 General

The control circuits are designed for case of operation and
complete protection of the transmitter equipment against damage due to
the operation of controls in incorrect sequence.

5.2 Starting Seguence

Schematic References Figs, 24 and 25,

(a) SBwitch on the Relay Resetting Circuit (set to either M"AUTO" or

'W@NUAL".)

Close the oil circuit breaker, Air blowers start up in E.H.T.
Rect. cabinet and meter lighting comes on, The e.h.t, rectifier valve
filament transformers are now supplied with 110V 3=phasc a.c. via
resistors GA.RL, 2 and 3, G4, Rel,7, closes and after a time declay.of
5 secs, Gi. Rele.8 closes and short c¢ircuits the three resistors GA.RL,
2 and 3. Gi.Rel.9 closes, operates GA, Rel,10 and prepares the c.h.t,
time delay circuit (GA.Rellll).

GA.Rel 8 energises GA.Rel,11l, the main e,h.t, time delay, which,
after a delay of up to 15 mins., prepares the E.H,T. ON circuit, (See
fig. 25 (control ccts.)
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(b)

(c)

()

(e)

Circuit Description

The "Exciter Filaments ON" button (K1) is operated, (Fig. 25.)
Contactor K.,Rel.l closes, switches on exciter filament supplies and
comnletes K, Rel.3 circuit, K.Rel.3 closes and completes the
circuit to the exciter grid bias supplies., Kl signal lamp lights
indicating that the sequence is completed.

The R,F. Amplifier Air and Filaments ON button (K3) is

operated, Contactor E.Rel.2 (Fig.9) closes and switches on the
main blower motor., Contacts on the air flow switch open and release
E.Rel.4, The time-delaycd relay E.Rel.l closes and completes
E.Rel 3 circuit, E.Rel,3 closes and switches on the R.,F, implifier
filament supply. K3 signal lamp lights,

The Main Isolator is closed switching on the grid bias supply to the
R,F, Trucks and K.,Rel,11 and 12 operate., When the time-delayed
relay K.Rel,10, protecting the h,c.m,v. valves has closed, the bias
supply to the R F. Jmplifier valves is applied and K.,Rel,14 and 13
operatc, The Exciter H,T. ON button K2 can now be operated, Con-
tactor K,Rel.4 closes and switches on the 500V and 1500V h,t., supplies.
K.Rel.8 then closes and switches on the reduced 6 kV h.t, supplye.
Finally, K.Rel,9 closes, shorts out the anti-surge chokes and completes
the K2 signal lamp circuit,

The E.H.T. ON button (K4) is operated,

GA.RelJb closes, and completes GAJRel.5 circuits, Gi,Rel.5 closes

and applics e.het, asce to the grid-controlled h.c,m,v, rectifying valves.
K4 signal lamp lights,

5.241 Exciter Stages
H.,T. cannot be applied to the R.F. Truck untili~

(a) The transmitter enclosure door is closed.

(b) The isolator is closed,

(¢) The Exciter Filaments ON button has been operated and 30 to 60
seconds have clapsed since the oil circuit breaker has been
closed,

(d) Grid bias is at its normal value,

(e) The isolator switch at the bottom of the R,F. Truck has been
closed.
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E.H.Ty cannot be applied until the following operaticns have
been completeds—-

a) The isolator is cleosed.
o) Adr flow is corrces.
{

G

4
(¢) Filaments and grid bico are on and at the normal working
voltages,
(d) The time delay relay protecting the h,c.m,v. valves has
* operated,

(e) The rese“ting circuit is prepsred.

Rectifier Jubomatic Rusetiing Circuitb

5.3.1 General
Schenctic References Fig. 19,

Circuits arc provided to protect the rectifier against over=
loads, either on the input or output sides.

Cperation of the a.c. or d.c, overload relay results initially
in removal of the a,c, excitation from the peak~wave transformers,
what heppens then depends cn one of the two following conditions
cxistings«

(a) If theioverload lasts less than 2 seconds the .excibtation will
be regiored gnd normal operation will continue. The restora-
tion scaquence tan deal with three transient overloads within
5 geconds, but if a fourth occurrs within 10 seconds the recti-
fier circuit breaker will be tripped,

(b) 1if any overload lasts longer than 2 seconds the circuit
breaker will be tripped and not reclosed automatically. The
reclosing sequence is shown diagrammetically on Fig. 25.

if dosired, the automatic relay sequence can be switshed out

‘ol circuit and an overlecad vwill then trip the rectificv ecircuib

bresker immediately. (See Fig. 292.)

Ven an overload occurs, the appropriate overload lamp will
light and the alarm bell will ring for the period during which the
tranemitter is withevt ZH.T.



Circuit Description

If the overload results in the tripping of the e,h,t, contactor
the alarm bell will continue to ring until the E.H,T. "ONT button is
pressed, or the oil circuit breaker on the Mains Distribution Unit
is opencd,

Cn a light sustained a,c. overload (200% or more) such as would
occur if the secondary winding of the E.H,T. Transformer was acciden-
tally short-circuited, contacts of relay PB would open and trip the
e.h,t, contactor instantly., With an instantaneous a,c. overload of
400% or more, such as would occur with an "arc-back", relays FGL will
operate, releaging relay CC and CCA and thus removing the a.c. excita-
tion and switching the d.c, excitation to the maximum negative valuc,
resulting in the e.h t, dece being cut off in less than 1 cycle of
the a.c, inputs This sequence is similar for d.c. overloads,

Referring to paragraph (a) above, an overload which lasts for 2
seconds can only be one which persists after removal of grid excita-
tion and in this case the e.h.t. contactor will be tiipped after 2
seconds,

5.3.2 Manual Operation

Schematic Reference: Fig, 20

2(a) E.H.T. Circuit Preparation

When the 0il Circuit Bresker is closed and the AUTO-MANUAL
switch is placed to MANUAL, JC is operated from positive supplied
via a back contact of CP. JC locks-in, remaining operated under
control of AD, JC operates CP which locks~in until the 0il Circuit
Breaker is opencd, JC dlso operates BD, BD operates relays AC and
T which prepares the main e.h,t. breaker operating circuit, AC
operates AD to release JCo

2(b) E.Z.T. Application

The E,H,T. "ON" button is pressed to close the circuit of aux-
iliary breaker Rel.6(GA) which closes the main e,h,t, breaker Rel.5
(GA), Rel.6 (GA) operate CC and CCA and CCB. CC completes the
grid peak-wave excitation already prepared by BD, CCB raises the
d.c, excitation to a pre-determined level, CC and CCA and CCB
remain locked whilst the main breaker is closed.
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Circuit Description

2(c) D,C, Overload

A c,c, overload produces a voltags across the 1,0, Shunt
sufficlent to operate DU. DU releases BD quickly and removes
grid pesk excitation ta the thyratrons, and DU releases, BD
releasing operates DC which lights the appropriate lamp and rings
tho alarm belly and AD releases, BD releases T to open the e.h.te
breekers Rels, GA5 and GA6, and relcase CC CCB and CCA,

Berpreparabion after overloed

After the main e,h.t., breaker has tripped on fault, the overload
relay (FG-L, PB or DU) will restore, and with AD, CC CCk and CCB open,
BD will be re-operated, (if it had rcleased on d.c. overload), T will
operate to prepare main breaker closing circuit, The alarm bell
and lamp will remain in action till the 0il Circuit Breaker is opened
or the e,h,t. circuit is reclosed as described below,

2(d) & (e) A.C, Overloads

. In a,c, overload fault causes the operation of FG-L or PB,
(Surge overloads of 400% and over, actuate relay FG-L, and lighter
overloads of 200% which-are prolonged for 2 seconds’ will operatce ¥5.)
Operavion of FG~L and PB releascs AT and T,  A4C rcleasing lights
the a.¢ overload lamp and rings the alarm bell, and AD releascs.

T roleasing causes a shut down of the main bresker which in turn
releases CC CCA and CCB removing a.c. and d.c, cxcitation as described
in para, (b)s Vhen FG L operates the relay T, CC GCA and CCB ars
released similvancously. but for FB the sequence is as described
above, PB operavtcs C vhich breaks the coil circuit of AC and T, and
CC CCB and CCA simultoneously whereas FG=L short-circuits relays 4
and T through serics resistor YAC. Relay T rcleascs main breaker

B which releases CC CCB and CCA. )

2(£) E.H.T. kestoration

The E.H.T, "QT" button is pressed to close the circult of the
eh.t. breaker., Ay auxiliary contact on the bregker closes TC vig
the manual switch and back contacts of LD JC locks-in unders con=-

trel of LD 'JC operates iC (if rcleased) and relecascs DC (if operated)

to stop the alarm;, and operates AD. AD reduces the flux of BD (allow-
ing for very rapid releasc of BD in cace of a fault). /D dlso relcases
JC,  JC operates CC CCL and CCB.  The position now is as described

in para. (b). » :
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Circuit Description
2(g) E.H.T. Switch off

Pressing the E.H,T, "OFF' button releases the main e,h.t,
breaker, in auxiliary contact of the breaker releases CC CCB and
CCA. The circuit is then in the condition described in para, 2(a).

5.3.3 4uto Overation

Schematic References Fig, 21

3(a.1) Circuit Preparation

Vhen the 0il Circuit Breaker is closed, /R operabtes via a back
contact of CP and the MUTO-MANUAL switch in the AUTO position, IR
operates JC, JC locks=-in under control of 4D, JC operates CP
which locks=-in until the 0il Circuit Breaker is opened, CP releases
IR JC also operates BD and AC, BD operates relay T which preparcs
the main e,h,t., breaker switching circuit, 4C operates AD to
relcase JC,

3(a.2) Suitch On

The E.H.T., "ON" button is pressed to close the circuit of the
auxiliary breaker Gi Rel,.b which closes the main e.h,t. breaker
Gi Rel.5, in auxiliary contact on the breaker Gi Rel.5 operates
CC CCA and CCB and iRe CC completcs the grid peak-wave excitation
glready prepared by BD, CCB raiscs the d.c, excitation to a pre-
determined level, CC, CCA and CCB remain locked while the main

. Behet. breaker is closed,

3(b.1) If D.C. Fault Occurs

DU operates and rcleases BD quickly to cub off a.c. excitation.
BD releases T and operates DC to give the alarm, DC releases 4D,
ID releases CG, CCB and CCA. BU falls back when tho excitation is
removed.  BD operates via the back contacts of LD and CC BD
operates T, *

3(b.2) 2 sccs, Time Delay Before Re~excitabion

Relcasc of 4D, CCB and CCA sets the timing circuit in operation,
The supply to this delay circuit is derived from a 110V singlec~phase
a.Co supply and rectifiers MRL~-MRB. The output voltage is controlled
by varying the load across reservoir capacitor QR by resistor VS,
When LD is operated, the timing capacitor QT, is held discharged via
a front contact of ID and a breask contact of BC,
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Circuit Description

Relesse of AD, CCB and CCA allows QT to be charged via resistor YC.
then (T attains the potential required to ionise the control gap of V,
JA operates and locks-in under control of AD, and extinguishes V., JA
operates JB which discharges T,

3({b.3) Re-excitation

Wihen relay T overated, the e,h.t, breaker remains closec. JB
operates JC and counting circuit relay A. JC releases DC to stop the
alarm, AD operates to release JA which releases JB and JC. JC going
back, operates CC, CCA and GCB to reapply grid excitation. JB releasing
operates counting relays B and BC, BC takes off the short circuit on T
and allows it to become charged via resistor YR; after one second (T
acquires the potential to ionise the control gap of V., If the fault nas
been cieared JA operates and locks-in under the control of AD and exting-
uighes V¥,  JA operates JB which discharges QI's  JB operates JC.

3(b.4) Re-setting
JA releases B aﬁd A, end B releases BC, BC releases Ji, JA
relcases JB. JB releases JC, and the resetting unit is in the normal

working condition as described in para, 3(a).

3(c) If Fault Persists_after lst Trial

If the faiult has not been cleared as described in para. 3(b.2) after
the first trial with the overation of CC, CCA and CCB -~ DU operates to
releasc BD to suppress a,c, excitabtion, BD releases T and operates DG to
give tne alarm, DC releases A, and I Talls off again whor the oxcita~-
tion has beon vumoved,

NOTE: The operation of DU, BD, U0 and D 21l tekes placce in less vhan

the one second delay which was timed from the operation of BG
mentioned in para. 3(b.3) and thus the resetting described in 3(b.4)
does not ocaour,

Relsase of "D canses a 2 second delay as described in 3(b.2) and
re-cxcitation takes place as described in 3(b,3) except that operati’n
of JE rcleases counting relay L, and release of JB operates counting
relay G,

Tf the fault has cleared at this stage the resetting -sequence of
para. 3(b.4) takes vlacc, cxcepht that JA releases B and Ca

iR ,1008~-C ~ 5] -
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Circuit Description

3(d) If Fault Persists after ond Trial

The sequence of operations are as described for the first and
second trials cxcept that operation of JB releases B and operates A4
and release of JB operates B.

If the fault has cleared at this stage the resetting sequence of
para, 3(b.4) takes place, exccept that JA releases A, B and C,

3(e) If Fault Persists after 3rd Trial

U releases BD which suppresses rectifier output. BD releases
T and operates DC to give the alarm, DC releases AD, AD rcleases
CC, CCB and CCA, CC operates BD, but T cannot reoperate as A and C
arec operated, Release of LD causes QT to charge via ¥B in 100 milli-
seconds, VWhen QT attains the potential to ionise the control gap of
V, JA opcrates and operates JB, JB releases auxiliary e.h.t. breaker
Gi Rel,6 which releases main e,h.t, bresker GA Rel.5.

Releasc of GA Rél.S cauges the following sequences:-

Release of 4 which operates T

Releasc of B

Relcase of C

Relsase of (R which releases J4 and JB

46 this point,; the alarm bell continues to ring and the signal
lamp remains alight until the O0il Circuit Bresker is opened or the
EH,T. “ON" button is pressed.

If the fault has cleared, relay [R operates and removes the
short circuit on QU which becomes charged sufficiently to ionise the
gap of V and the scquence of operations contirume as described in
para. 3\.bn3) and 3(b04)0

3(f) E.H.T. Switch Off

"This is exactly as described in para., 2 (g).

3(h) If 4.C. Surge Fault Occurs

On surge overloads of 4OC% and over the relay FG-L cperabes bo
rcleasc LC and T by short—circuiting their coils, Rclay LC gives
the alarm and releases i, LD rcleases CC, GCB and CCA to remova

asc, and d.ce cxcitation, Vhereupon FG-L restores and operatcs T,
HB,1008~% - 52 -
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Circuit Description

Release of AD, CCB and CCA sets the 2 scecond time cirecuit in
operation as described in 3(b,2) and the sequence of events continue
as described in 3(b,3) and 3(b.4) except that AC operates instead of
DC.

3(j) If Faults Persist after lst. 2nd and 3rd Trial

The succeeding trials continue as described in paras. 3(c),
3(d) and 3(e) with the following differences:—

(1) FG-L operates instead,of DU,
(2) AC operates instead of DC,
(3) BD does not operate.

3(kx) If Sustained A.C. Overload Qccurs

Overloads of 200% which are prolonged for 2 seconds will oper-
ate the PB relays releasing AC, AR and T.

Release of AC gives the alarm and releases AD.

Release of AR releases CC, CCB and CCA,

Release of T opens the auxiliary e.h.t. contactor GA, Rel.6
which releases main e,h.t. contactor GA.Rel.5, ©PB restores,
Release of CCB, CCA and PB operates T,

The alarm continues until the interlocks are broken or E.H.T.
"ON" button is pressed,

5.4 8ipnal Lamps

Signal lamps on the Main Control Unit (L) are used to indicate the
followlng conditions:~-

(a) 0©il Circuit Breaker Made (green)

(b) H.C.M)V, Filament Heating Cormenced (green)

(¢) H.C.M,JV, Filament Heating Completecd (green)

(d) Exciter Filaments ON (green)

(¢) Exciter H.T, On (red)

(f) R.F, Amplifier Filaments On and Air Flow Normal (grcen)
(g) E.H.T, Prepared (grcen)

(h) E,H,T. On (red)

Red signal lamps indicate de.c. or a,c, overloads on thc final
stage and remain alight until the anode voltage is re-applicd auto~
matically or manually,
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1.0

2.0

CHAPTER 5
INSTALLATION

PREPARATION OF SITE

The building used for housing the equipment should preferably be
constructed from brick or concrete both to ensure adequate protection
from weather and freedom from vibration. Excessive humidity and general
dampness should be avoided and precautions taken to prevent ingress of

rodents and destructive insectse

A lov7 resistance earth is eessential and, if no reclly ¥poeitive"
carth point exists in thc immedieve vieinity of the building, it can he
provided by thc burial of a metel plate.

The plete should be constructed from sheet copper or heavily galvan-—
iscd iron and should be at least 3 feect square and not less thon one-eighth
of an inch thick. Heavy gauge copper multi-strand ceblc, of suitable
longth for connection between plate and equipment, should be gplayed at oneo
end and soldered at various points to the plate. The soldered joints should
be painted with bitumen compound to prevent corrosion. The plate should be
buricd on edge, with the upper edge at least three feet below ground level,
at a point in the immediate vicinity of the building and, in dry arcas,
provision must be mado for keeping the soll moist,

SHIPPING EPECIFICATION

The Shipping Specification is a booklet listing, in classified form,
all items into which equipment is broken down for shipment. It will vary
according to method of transport and project and is not, therefore, supplied
a8 parv ol this manual. Two copies are packed with the equipment and one
i1s despatched by mail, :

The specification comprises four parts as follows $—

(ag Covers

(b) Sheet of cxplanetory notes.

(c) Sheet giving summarised breaskdown of cquipment.
(d) i sariss of shoets giving detailed breakdown.

The first two ghects (a) and (b) requirec no comment, The third or
"Claseification Sheet® is an index showing principal sections into which
the eguipment has been divided as considered from a shipping and re-ercction
point of view, It conteins four columns, the first two of which refer to
manufacturing codes and tables of main parts. The third column shows

HB,1008~C
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Installation

arbitrary designation letters corresponding to BClassification Letters®
on top right hand sidec of each detailed ®Breakdown® sheet, The fourth
column shows number of detailed shcets which should be present,

The detailed "breakdown® sheets list every item which forme a
scparate entity or package. Each sheet contains eloven columns titled
ag follows g

(1) Unit Roference

This is a letter corresponding with that marked on layout drawings.
It indicatcs part of floor on which item will stand, The unit refer—
.ence letter should not be confused with the Classification Letter, which
is purely a shipping "breakdown® indication,

(2) Specification )
g for marnufacturers use only,
(3) Item No,

(4) BRemarks Notes for assembly and installation,
(5) MeSoeTe Job M.S5.T, number and serial number of equipment shipped.

(6) end (7) Glass and Ttem No.

The letter S denotes that article is a shipping item; the following
letter is the Section Classification Letter as given in the Clasgification
Sheetse The Item Mumber is shipping item number under above classification.
(8) Case lio.

Shows nimber of case in which item will be found, This number is
stencilled on outside of case,

(9), (0) and (11) Quantity, Code, Description

Describes articles, and states how many meke up each package or
i‘tem;

How to use Shipping Svecification

{(a) Decide which pert of erection is to be done first, by studying informe
ation given in this chapters

(b) From the third, or ®Classification Sheet®, oy Shipping Specification,
find Section Classification Letter of spparatus required.

HB+1008-0
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(¢) Turn to detailed brecakdown sheets bearing the appropriate classific-
ation letter, and find case number for items wanted,

(d) Unpack items and identify by means of labcls on them,

(e) Note, from "Unit Reference®, on detailed ®breekdown® sheets and
layout drawings, where items should go on floor or wall,

(f) Check, from detailed Tbreakdown® shects, that nothing is missing.
(g) Proceed with erection and assembly,

3.0 ERECTING THE TRANSMITTER
3.1 General

Before the installation of the Transmitter is undertaken, it is
essential to have at hand the complete Shipping Spccification, ag rereated
refercnces are made to it in the following instructions, When the Trans—
mitter is packed.for shipment at the factory, it is necessary to remove
some of the units from the frameworks for safety rcasons, and to add
certain Yshipping details" which are painted yellow, These are added to,
or take the place of, some part of the assemblies to strengthen and protect
these units againet vibration or shock experienced during shipment, Most
of the maing contactors are tied down and some of the relay contacts arc
wedged before shipment to protect the mechanism or movements from damage.

It is advisable to congrogate the cases of cquipment as near as
possible to the transmitter site; +to read the following instructions, and
then to open the cases in the correct sequence to facilitate the overall
assenbly,

3.2 Dctailed Instructions for Procedurc During Installation

3.2,L Mark out the enclosure dimensions and prepare the trench for
the air ducting, Mark out the positions and makc the holes
for the fixing bolts of the air blast cooling plant (refer to £ige39)e
The blower motor and filter assembly is fitted and bolted to the flooxr
through the anti-vibration mountings at a later stage, the inlet air
ducts are laid in the trench and conncected from the R.F.mplifier to
the blower by means of flexible couplingss The assembly of this
ducting is shown in fig.40. The pipes are cemented at the joints
_when assembly is completec. Details of the parts required for this
assembly will be found in Section Q of the Shipping Specification.

HB.1008-0
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3.2:2 The plinths and cable ducts must now be assembled in position,
starting with the plinth for the R.F. Amplifier which has a
centrce line marked to coincide with the centre of the front of the
enclosure, Continue with the plinth to left and right of it,
followed by the plinths for the sides and backe There is a bracket
detail (L.93886 Detail 521 - Section H) which is added to the base
of the back plinths and serves to completc the assembly of the rcar
partitionse It should be noted that one section of the plinth on
the left-hand side looking from the front can be removed whenever
needed, to move in or out units from the interior of the enclosurce

Important Notes—~ Before proceeding further with the work of
installation, it is most important to be surc
that the plinths are absolutely level all rounde

3,23 lssenmble the copper earthing strips into the plinth ducts;
they will bte connected to the frameworks by bolts at a later
stage, Sce paragraph 4.

Lt this stage it is advisable to remove all the shipping
details which have been included for the safety of the equipments.
These shipping details arc to be found on the following units t-

Unit H ReFo Lmplifier

" JB)

5 70) ReFe Trucks

L S Exciter Supplies
LU Mains Distribution

Replace components such as ceramic rods,; resigtances, con=-
densers, chokes, transformers, etcs., which have been removed for
shiprent, with the exception of transformers on Unit 5 as follows;
T1 (RL,7008,419), T2, T4, T5 vwhich arc mounted on dect.239., Closc
reference should be made to the Shipping Specification and photo-
graphs and schematics in the Handbook, in order that all the
components may be found and assembled in their correct positions.
It is important to note that in the case of the ceramic rod, certain
marks and lotters are painted on the rods and on the frameworks to
which they assemble; these marks and letters must coincide whon
the ceramic rods arc pushed into place, The reason for this is
because the ceramic rods are not always truly straight. The
steel tubes are pariially withdrawn and thc ceramic rods arc then
pushed in to take the place of the steel tubese

18] 58 -3
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34244 The following unit frameworks arc now put into position

on their plinths, ready for bolting to the plinths and
the other framework, The unit frameworks arc placed in
position in this order =

Unit H R.F » melifier
v JB R.F. Exciter
" K Exciter Power Supply Unit

" Jo R, Exciter :

" GO Valve Unit

® 6D Valve Unit

L Mains Distribution Unit

When fitting the R.F. Lmplifier, the datum line marked on the

base of the R.F. Lmplifier framework must be placed to coincide
with the datum line marked on the centre plinth, This establishes
the centre of the front of the Transmitter.

It may become apparent that the various bolt holes do not come
pletely align with one another between unit frameworks and betwcen
unit frameworks and plinths, Two jigs are supplied, (4,LE,100
detail 1236 and detail 1237) to cnsure that the enclosure posts will
line up with the unit frameworks. Before bolting any unit frame-
works to the plinths or to each other, the jigs must be useds The
Jig is placed along the front face of the framcworks so that the
holes on the frameworks coincide with the holes on the jig. This
alignment should be carried out at the bottom front and the top
front of the framcwork,

Lssemble framework detail (4-LE,100 detail 10) between the
RoFe Exciter (JB) and the Excitor Power Supply Unit (K)s  This
framework detail rust be assembled with its spacers (4-LE.100
detail 2) loosely to allow for adjustment. The assembly is
conpleted in paragraph 7 below,

- Fill the oil circuit brecaker on the mains distribution unit B
with oil by removing the panel which masks the Distribution Unit
and pouring the oil through the filler hole in top front of the
oil circuit brecaker, and check that all the other oil-filled units
such as transformers, chokes, ctc., arc correctly filled to the
level indication on the units.: The level of oil in the 0il Circuit
Bresker is judged by inserting a dipstick into the hole through
which the oil is poureds Remove all blanking picces from breathers
and air ventse

L1l contactors and other moving parts which have been tied down
or fixed for shipping should be rclcased,
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Connect the carthstip to the various unit frameworks by bolt~-
ing them together at the points suppliede

342,5 Remove the left-hand section of the plinth (refer to para~
graph 2) and move the following units of equipment into their
approximate final position 3

Unit B Lutomatic Voltage Regulator

"G He.Te Smoothing Unit

"D EH.T. Transformer

" Gh Contactor Unit

" GB Control Unit
RL,7008-273 Transformer 6000V Supply
RL,7008=-275 Transformer 1500V Supply
RL,7009~183 E.H.T, Smoothing Choke

The units B, C, and D will be put into their final positions during
the course of the asscmbly. The units Gi and GB can be assembled
to the valve units GC and GD respectively.

342.6 The two back partitions slide into one another and are

each connected to the side framcwork by three brackets, It
is at this stage that the brackets L,93886 detail 521 referred to
in 3.2.2 arc asscmbled,

3e2.7 The enclosure framework is shipped in fairly largc asscmblies,

for instancc, the front part of the enclosure is broken into
2 frameworks and a centre door assembly, thc sides of the enclosure
arc shipped as complcte assermblies, and the rear partitions of the
enclosure arc in two piecess The sequence of the enclosure
assembly should be as follows $-

(a) The two front frameworks and the centrc door but excluding the
box above the door (L.93886 detail 387). The box is assembled
later (3.2.8)¢

(b) The two side frameworks.

(c) Lssemble the two front corner post sections of the framework
(Le93886 detail 22L) to the framework of the units K and GD

respectively, Make final adjustmont to 4-LE-100 detail 10 (3.2.4).

The cabletrays should be screwed to the back partitions, and
the earth strip fixed in position.
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Lt this stage the various cableforms can be fed in under the
frameworks which have becn assembled on the plinths as described
abovc, The cableforms are numbercd and the Shipping Specification
gives a list of them togcther with units between which they arce leid.
The following is the sequence of procedure 3=

(1) Run in and connect FORM 1li.,

(ii) Run in the lead covered meter shunt,

(1ii) Run in end connecct FORM 2,

(iv) Tic in temporarily the above cables to the cable rack
which is mounted on the back partitionse.

(v) Run in FOBRM 4 and connccta

(vi) Dress and cleat this form at unit GD only.

(vii) Run in FORM 10 and connect at unit CC only.

(viii) Run in FORM 1B and connect at unit H only,

(ix) Run in FORM 5 and connect at unit F only.

(%) Run in FORM 3 and conncct at GD only.

(xi) Place the E,H.T. Transformer DS8,1,86 into its corrcct final
position and make off the cables which conncct to ite.

(xii) Run in and connect FORM 24,

(xiii) Dress and cleat all cables which run on the cable rack
nounted on the rear partitions, that is to say, FORMS 1., 2,
4, 16, 1B, 5 and 3, which have so far only been connectoed
at one end,

(xiv) PRun in and connect carth lecads from =

(a) Luto Voltage Regulator RL.7018,9
(b) E.H.T. Sricothing Choke RL.7009,183
(c) EH.T. Transformer DS8,1.86 and unit F,

»

nll these earth leads are made off to the copper earth bar,

(xv) Run in and connect FORM 15,

(xvi) Run in and conncct FORM 21,

(xvii) Earth all the armoured cables to the main copper ecarth bar
in 5 positions by using the clamps prepared for the purvosc,
These clamps arc made up ready for cach position and can be
identified quite readily, The 5 positions are as followsg=

(a) Cabletray on rear partition,
(b) Entrance door at side of main isolator
(¢) Lt centre of EH,T. Rectifier unit.
(d; Under R.F. Truck No.l.

Next to R.Fe Truck No.Z.
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(xviii) Run in and connect the following forms in the order given:-
7,13, 11, 12, 6, 8, 9, 10, 14, 16, 17, 18, 19, 20, 22,
and 233 ’

Move the following units into their final positionss—

Unit B Lutomatic Voltage Regulator
Unit ¢ H.Te. Smoothing Unit

Wheel the transformers RL,7008-273 and RL,7008-275 into their
respective positions in unit K, and connect them upe.

Make all cable connections from the cableforms to their
. respective terminals internally on the Transmitters The
terminal lugs are clearly marked with the number of the terminal
to which they are connected,

3.2.8 The oxhaust air ducts which arc assembled above the trans-
mitter framework arc put together in the following manners-

(1) Screw the aerial cheonge-over switch base to the top of the
R.F, Lmplifier and fit insulator 26~4002i (Section G of
Shipping Speccification) on to the bracket provided on the
front of the switch basc,

(i1) Place the portion of the exhaust duct assembly which fits
over the 2 = R.F, Trucks and final R.F. smplifier (4.LE,100
detail 126) over the irsulator mentioned above, Bolt this
duct asseribly into position on top of the framework.

(1ii) Fit the blanking details 59 to the curved cornmice.

(iv) Fit the box L,93886 detail 387 to the top centre of the
enclosure,

(v) Lgsemble the acrial-change-over switch by referring to
Section G of the Shipping Specification and to the photo-
graphs Supplied.‘

(vi) TFit the remainder of the top ducting and blanking details

140, 142, 146, 148, remcumbering to essemble the E.H.T.
tubular connections and the air ducting for thec cooling of
the H.C.M,V. Valves between the 2 Valve units of the E.H.T.
Rectifier, before assembling the top part of the ducting,
If this exhaust ducting is to be extended to the outside of
the building it should be done at this stage tc any special
drawings that nay have been preparcé for this site, either
in the supplier'is factory or locally by the customer,
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Instollation

3.2.9 Lssomble the Isolator switch (F) and ite interlock

nechanism (4-LE.100 Sheet 3,11) and rcplace the resistors
which have been removed from the sub-assenbly nounted on this
Iscolator switch,

342.10 Connect up the trensmission lines from the R.F. Trucks
and the R.JF, Lmplifier to the aerial change-over switch.

3.2.11 Lssemble thc Suppressor Unit 242-LU.5L above thoe E.H.T.

Transformer DS8-1-86 and assemble the resistanccs associar
ted with its Make all copper tubular connections betwecn the
Suppressor Unit and E.,H.T., Transforner.

3.2,12 On the E.H.T, Smoothing Unit (G) wheel the Smoothing Choke

RL.7009-183 into position and assemble the resistance mats,
refer to Platec 1V, Make all tubular copper connections on this
unit,

342.1.3 Make all cxternal mains supply and drive connections to the
terninels supplied on the mains distribution unit's lead,

NOTE: It will be necessary to rcmove side panels when making the
connections described in paregraph 13,
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CHAPTER 6

LINING UP_THE TRANSMITTER

1.0 GENERAL
It is assumed .that the transmitter has been erected, the air cooling
system installed and comnected, all cabling installed and connected,
packing pieces removed from the equioment and loose components fitted,
WARNING (1f applicabléig The door in front of vacant truck position
must be firmly bolted to prevent accidental contact with high
voltages,.
2.0 CONNECTIONS
A11 connections should be checked with the aid of the Inter-Unit
Wiring Diagram, Fig, 23 and a continuity tester such as a buzzer and
battery, Before checking, however, take care to disconnect any cable
offering narallel paths and to remske the connections vhen testing is
complete, Verify that links hawe been inserted, where required, betueen
pairs of terminals on the same unit,
3.0 FUSES
Check that fuses fitted in the transmitter are correct according to
Table 2 Appendix 1,
4,0 TRANSFORMERS
The tappings of transformers should now be checked and if necessary
adjusted according to the following tables., It is important to operate
the transmitter at the recommended voltages and the additional information
is for reference purposes only,
4,1 Mains Distribution Unit (E)
(a) Transformer Tls
Primary voltage is regulated at 400V,
Primery tapped at 340, 360, 380, 400, 415, 440, 4560
Secondary output 110V A4.C.
(b) Transformer T2s
Primary, tapped at 5, 0, 100, 110V
Primary voltage normally 110V
Secondary outpubt voltage is rated at 50 volts,
HB,1008-C
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Lining up the Transmitter

(¢) Transformer T3:

Primary 110V tapped-at + 5%, + 10 of nominal secondary voltage.
Secondary output voltage is-rated-at 44V

(d) Transformer T4

T4 Primary 10 = 0 = 200 = 220 - 240 set to nearest supply line
voltage.

Secondary 50 volt

(e) ZIransformer T5:

T5 Primary O ~ 415 unregulated
Secondary 0 - 24

4.2 Exciter Power Supply Unit (K)

(a) H,T, Transformer (T2) and Filament Transformer (T3)
(mounted in same tank)

These transformers have no voltage tappings and no adjustments
are necessary. Connections are indicated on the terminal panel,

(b) H.T. Transformer T4 and Filament Transformers T5, T6 and T7
mounted in same tank)

See note for T2, T3 above.

(¢) Auto Transformer T8

This transformer is provided with tappings to cover mains
voltages of 380, 400 and 415 R.M.S., Adjust to tapping nearest
to that of the supply voltage,

It provides reduced input voltages to the primaries. of trans-
former T4 when high level modulation is applieds

4,21 Grid Bias Rectifier (22-1U,75%) (XB)

H,T, Transformer T1

See information on fig, 12.
Input voltage regulated at 400V
Normal sec, tappings 9- 11 - 13
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Lining up the Transmitter

Foromiiy

Se¢ information on Fig, 12,
Set to tapping giving 4,0 to 4.1V at ths rectifier filaments.

4,2,2 Crid Biss Unit (-ve) (94.LU,161B) (XC)

m

Annut Trensfermer T1

Voltages are indicated on the terminal panel. Input voltago
is reguleted at 400V,

4.2,3 500V £.T. Supplv Unit (+ve) (14-LRU,1294) (XD)

Input Transformer Tle

3

YVoltages are indicated or the termingl panel. Input voliage
is regulatecd at 400V, ,

4,3 B.H.T, Power Supply Unit (G)

4.3,1 Main E.H.T, Transformer (DS8-1-86)

Primary. (L.V. uinding)

Sritable for supply voltages 342V, 361V, 380V, 395V or 415V,
. 435V, 153V, Delta connected.

Adjust to the tapoing nsarest to that of the suprly voltage.
dery. (H.V._ winding)

Seco

TTormal voltage bebueen phase and neutrals 4320 RS,
(tap 4) (st no 1load).

Normal puasc current: 4,6 R.¥,8.

Tappings provided to give 4030V, 3790V 4370V anc 5200V R.M.S,
(st no load) for ceme output power i.e. corresponding to phase
currents of anoroximately 5.5, 5,85, 5.1 and 4,24 R, M, S.
Ster-connectad; Newtral brougnt out,

L schematie diagram. of windings and connections to terminals
1S abttachaed to the tank,
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Lining up the Transmitter

4.3.2 Grid Control Unit (GB) 1-LU.904

(a) Irensformers, Tl end T2

Secondary terminals are marked 5-0-125-135-145V
Input is 110V,

(b) Phase-Shift Treansformer, T3:

P W A Pen T e

e A 0 W T TR Y o o b =

—— e brimary 4 __Secondary ___
Input | Connect . Connect Phase
Volts | _ to Links  1Volts to Shift
al - b3)
400 al,bl,cl |bl - b3) 230 Al, Bl, Cl: 0
N cl = a3) . ;
2l - b2) 338 | A1, B1, C1; 0
400 al,bl,cl {bl - b2)n 230 | =42, B2, C2{15° advance
el = e2) . 230 A3, B3, 03i15° retard

# Normal tappings

(¢) TIransformer in Rectifier Unit 246-1U,37384

Primary not tapped

Secondary tapped 2=1-0-1-38-42V

Secondary terminals are marked and connections are
normally made to terminals marked 0 to 42.

(@) Iransformer I1 in Reverse Current Indicators

Primary not tapped, terminals marked 1 and 2
Secondary terminals, numbered 3-4-5-6 volts
0-26-28-30

Normal connections are to terminals 3 and 4
4,4 RJF, Truck 389-LE.2M

(2) ZIransformer Tl:

Inputs 10-0~10-~380-400-415V ) Primeries regulated
Secondary: No.l: 6,3 9,04 ) at 400V A.C.
Secondary No.2: 230V, 0,254 )
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Lining up the Trensmitter

Trensformcr T2:

Input: . C-10-380-400~415V )
Seconcarys 2,75-0~2,75V, 274 )
Transformer T3: )
Primaries regulated
Inpub: 0-10-380~400-415V ) at 400V A.C.

Secondarys 5-0~5V, 30A )

Qutput amplifier Unit 28-LU,2954

(b)

Filament Transformers Tl and T2 are Scott—-connected
Primaries tapped at 380, 40C, 415V with further tapvings to
provide sec. V adj. of + 25% and x 5%. Input regulated at
400V A.C,

Set to tappings giving nearest to 9,5V at valve filaments,
When adjustments are made, the associated chokes (13, 4, 5)
mist be adjusted in steps with the transformers.

Filament Transformer T3s

Erimary
Voltage ! Terminal llo, 3
0 : 1 :
10 i 2
380 H 3 i
400 % 4 1
415 = 5 |
' Inpnt regulated
at 400V A.C,.
Secondary
{ Voltage Terminal No.
i 0 6
I 3415 7
i 6.3 g
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Lining up the Transmitter

5.0 OVERLOAD RELAY SETTINGS

Check that protection relsys in the transmitter are correct to the
following information.

5.1 Mains Distribution Unit (E)

0il Circuit Breaker QOCBl Overload coils
Current settings 250 Amps,
Time setting: Max,

5.2 Contactor Unit (GA)

(1) Instantaneous A,C, overload relays REL.2 and REL.4
Plug setting multiplier:

(2) Time and current A.C. overload REL,1 and REL.3
Plug setting: 100%
Time setting multiplier: 0,4

(3) PFilament undercurrent relay REL.9

(4) E.H.T. Time delay relay REL,11
Initial testing: 15 mins,
Normal running
Ambient temp, 15° = 20°C 15 mins,
ft i 20°C and above 5 mins,

5.3 Crid Control Unit (GB)

(1) D.C. overload shunt R1
5.0 AUIPS.

(2) Compounding shunt R2
6,0 Amps,

(3) D.C. overload multiplier R4
Set 1link to 20%

5.4 R.F. Output Amplifier (H)

Cathode current overload relays OL/1 end oL/2
Set links to 20

HB,1008-C -T7C -
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Lining up the Transmitter
5.5 Exciter Power Supply (X)

(1) 500V overload relay REL.5
Set link to 20%

(2) 1500V overload relay REL.
Set link to 20%

(3) €000V overload relay REL.7
Set link to 20%

(4) r,?, time delay relay REL,2
Set dial tc 15 mins.
or 5 mins, if ambient temperature is above 20°C.

6.0 SPARE CAPS

Spark gaps in the transmitter shculd be acjusted as followsg-

E.H,T. TrensfOTTIET sseseees Qo5 inch (1,27 cm) (2)
E.E,T. Smoothing Choke .... 0.5 inch (1,27 cm)
R.F. Output Amnlifier ..... 0.1 inch (0.254 cm) (2)

7.0 OIL FILLED COMPONENTS Uheck the level of all oil - filled
‘components and top up if necessary with Grade "B" transformer
0il (B.S.148) during installation. Oil circuit breaker dashpots M’\
should not have oil in them". s

8,0 AIR COOLING_ PLAKT

(2) Check that the remote control link on the starter switch has
been removed,

(b) Till the starter switch tank up to +the level indicator with
grade B transformer oil,

(c) Adjust the tension on the belt drive by means of the two
horizontal adjusting gserews under the motor. The ternsion shoula
bs such that about ¥ inch of play is obtainable at the mid point
of the slack side.

(d) Check that the two grease nipples on the motor are charged,

(e) Check that sufficient lubricating oil is present in the bearings
et either end of the fan driving shaft., If not remove the four filler
screws and add oil until a drop apovears abt the two exhaust nipples
below the bearings.
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9.0 METERS

Set all meters to zero by means of the screw in the middle of the
covers,

10,0 R,F, OUTPUT AMPLIFIER

Side screens on the OQutput Amplifier must be in place before power
is applied to ensure that correct ventilation conditions are obtained.
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1.C

TESTING AND PUTTING INTO SERVICE
QUTLINE OF. PROCEDURE

In the transnititer all valves are fitted except those of the R.F.
Cutput Amplifier, A.C, supolies to the filament transformers are switched
on in sequence at the Mains Distribution Board and checks made et the
appropriate points in the equipment to ensure that the voltages are correct
and thab tne contactors and blowers operate correctly. Adjustments to
transformers are made vhere necessary to give the correct voltage on fila-
nents,

The R.F. Output Amplifier valves are now fitted, the operation of the
air blast cooler checked. R.JF, amplifier valve filament voltages are
checked,

Filament suppliss to the h,c.m,v, valves are switched on and the
valves conditioned. As a precaution against possible damage to the R.F,
Output Amplifier valves due to the application of e.h,t, before the ampli-
fier is tuned, the lead from the e.h.t. supply is disconnccted.

The E.F.T. Rectifier is now put into service. 4 low voltage trans-
former (see Scction 2,0 paragraph 28 of this chapter) is temporarlly sub~
stituted for the e,h,t. transformer end a check is made of phasing of the
grid peak wave relative to the anode voltage wave, The Re-setting Relay
Unit and various protective devices are checked for satisfactory operation,

Tests are made next on the R,F, Trucks, Grid bias voltages are
adjusted, Trucks (JB, JC) are-individually tuned to the setting-up {rog-
uencies of 4 and 28 Me/s. One truck is selected and connected to the R.F.
Output Amplifier which is then tuned and tested.

Compounding in the Z.K.T. Rectifier ané the sctting of the trevel
linitinc switch of the Raise/Lower control are adjusted to suit the operat-
ing conulticns of the Output Lmplifier,

If gesired, the pow:or sutout can he measured at this stage,

After tuning to the required frequency of radiation, the transmitter
1s ready for operation on telegraphy with frequency shift keying.

For gingle sideband working mimor additional adjustments mmust be made
to blas in the R,F. Output Amplirier and Truck Final Amplifier and to
phasing in the Oscillator and Negative Feedback Unit,
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esting and Pubting into Service

g

7.0 TESTING PROCEDURE

NOTE: During the following preliminary tests, all h.c.m.v. valves

should be given their initial "econditioning" period of 30 minutes.

In addition valves for the E.,E.T. Rectifier should have been conditioned
in the Valve Conditioning Unit (8ee Appendix 4), Valves should subse-
quently be maintained in an uvright position if moved or stored, Condit-
ioning of spare valves for the E.E.T. Rectifier can be accomplished in

the Valve Conditioning Unit (Sce fppendix 4),

(1)

(2)
(3)

(4)

(5)

(6)

Open all ironclad switches on Mains Distribution Unit (E) and
isolators on the R.F. Trucks (J.B.) and (J.C.) If Remote Off
button is not used, link terminals E62, 63,

Connect the Artificial Load to the Antenna output terminals.

Fit &1l the valves and lamps in the transmitter with the exception
of valves in the R.¥, Output Amplifier, Open the knife switches
in the e.h.t. leads to the hot cathode mercury vapour rectifying
valves. Check that 211 fuses are fitted in accordance with Table
2, Appendix 1,

Close the isolator switch external to the equipment, Crystal
ovens on the r.f, trucks should begin to heat. The indicetbtor
lamps show whether they are operating correctly., If the "ovor-
heat" lamp should light, the eircuit rust be checked immediately.

On the Mains Distribution Unit (E) remove the fuse carrier from
the e.h.ts rectifier switch-fuse S,F,1. Remove fuses F4, 5, 6
and 7,

Close 8.F,3 and close the oil circuit bresker, Check that front
panel lighting comes on, Phase indicator lamps E., 2, 3 should
light up. Check the mains voltage on all phases. Check the
phase rotation of incoming supply. Check that the no-volt trip
on the circuit bregker operates if the incoming mains supply is
switched off, Sct the overload trips to minimum current and
time settings,

NOTE: A simple phasc-rotation indicator can be produced using
two, 230 volt 60W, lamps and a 1000V 1 MF capacitor,
The method is as follows:-

Conncet the lamps in scries between Red and Blue phases.,
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(1

(8)

(9)

(10)

(11)

(12)

(13)

Testing and Putting into Service

Commect the 1 P capacitor between the yellow phase and a point
between the lémps.

If the phase rotation is correct the lamp now connected between the
capacitor and blue phase will glow more brightly than the other,

Set switches S3 and 54 to "IN". Set mains switch on the Automatie
Voltage Regulator to "ON" and remove the locking screw on the Astatic
Veltage Relay. Close switch-fuse E.SF2. Check that the voltage
between terminals E50, 51 and 52 is 400V A.C. + 1%. If not, adjust
the tappings on the Automatic Voltage Regulator.

Close SF7 and measurc the voltage between terminals B.37, 38 and 39.
This should be 110V A.C. + 5%. Check that filament undercurrent
relay G.A. Rel. 9 has operated and the filament voltmeters G. M1 -
M6 indicate approximately 5.0V. If low, adjustment can be made

by connecting to the 5.2V tap on transformers Tl - T6. Check the
filament voltage of rectifier valves in grid bias unit KB, This
should be 4 volts + 2% A.C. If incorrect adjust tapping switch
on KB,

Open SFT and replace fuses E.F4, F5, and F6. Reclose S.FT7.
Check that the voltage between terminals E21, 20 is 50V A.C. + 5%.

Replace fuse BE.F7, and check that voltage bedween terminals ET(-)
and E8(+) is 50V D.C. + 5%, Lamps "OCB made" and "H.C.M.V. Fils.
Heating Commenced" should 1light on the Control Unit.

Close ESF4. Clamp the "Start" buttons snd press the Reset button
on the blower motor protection switches in the E.H.T. Rectifier Unit
(6C) S1, and the R.F. Trucks (JB) and (JC) TH.U.l. Air blowers
should start up in the E.H.T. Rectifier but not in the R.P. Trucks.
Check the blower rotation and correct if necessary by reversing two
of the leads to the blower motor.

Close SF5. Clamp the "start" button and press “reset" buttons on
the Air Blast Cooler thus ensuring that contacts are not tripped.

Operate R.F. Amp Fils, & Air button on the Transmitier Control Unit.
The Air Blast cooler motor should start. Check the rotation and,
if wrong, reverse any two supply leads to the motor.

Switch off the R.F. Amp Fils & Air button, and insert the two valves

in the R,F. Output Amplifier. Care should be taken in fitting these
valves and the instructions given below should be followed closely.
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Testing and Putting into Service

The valve mountings are located immediately behind the upper front
door of the R.F. Output Amplifier unit.

(2)
(b)

(c)

(d)

(e)

(£)

(g)

(n)

(1)

(3)
(k)

Remove dust plates from anode sockets,

Release and raise the grid contact platform on its hinges
until it engages the retaining clip.

Replace existing fixed type carrying handles with detachable type
(see paras. (f) (g) (n) (i), and by means of these handles lower the
valves carefully into position (anode downwards) so that the handles
are parallel with the front panel of the transmitter.

After slackening the knurled screw on handles and slipping them off,
stow the handles on the bushes provided on the inside of the front
acess door of the 40 kw amplifier.

New valves must be made ready for use as replacements by having the
detachable type handles substituted for the fixed type in the manner
described in paras. (f) (g) (h) (i).

Loosen the 6 scrcws which secure the two halves of the fixed type
handle-band and remove the handle-band complete with handles.

Using six 2 BA screws (which must be of brass material) fit the two
half-collars on to the valve anode in the position previously occupied
by the handle-band. Sct the studs so that the handles, when attached,
will come in line with the filament pins of the valve.

Fit the handles on to the studs and 1ift the handles to cnsure that
the studs lock the handles behind their shouldered portion, and tighten
the knurled screw on each handle sufficiently to maintain this position.

Do not discard the existing fixed type handle~bands, as these must be
refitted to the valves, before return, when their useful life has ecnded.

Lower the grid contact plate into position and secure it.

Connect up the filament connecters to the two insulated pins on
each of the valve bases.

4) Close E,SF9 and operate the R.F. Amplifier Fils & Air button.
- The filament contactors should now have closed and R.F. Amplifier valve
filaments should be 1lit. Check voltages across filament pins using a
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sub~-standard voltmeter; it should be 9.5V + 2%. If necessary,
adjust the primary connections of the Scott-connected transformers
T1, T2 and the associated chokes L3, L4, L5 to give this voltage.
The taps on the chokes must be set to the same settings as those on
the transformers. Switch off the "R.F. Amp. Fils. & Air' button.

(15)0pen switches K.S1, S2, S3 and S4. Remove fuses K.F4, 5, 6, 7.
Close KE.SF8. Measure the voltage on terminals K.1ll, 12 and 13.
This should be 400V A.C. + 1% 3 phase,

(16)Close switch K.S2, Operate the Exciter Filaments On Key. Measure
the voltage on terminals K.30, 31 and 32, This should be 400V
A.C. + 1%, 3-phase. Open E.SF8 and replace fuses KF4, F5, F6, F7,
then close E.SF8 again.

(17)Check the filament voltage of the rectifier valves V1, 2 and 3 on
the 1500 volt h.t. rectifier and of V4 to V9 on the 6000 volt
rectifier. This should be 4V + 2§% a.c.  Adjust, if necessary,
the tappings on the associated transformers.

(18)Close the transmitter door and main isolator switch (F).
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(19)

(20)

(23)

(24)

(25)
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Testing and Putting into Service

The a.c. voltneter K.ML should indicete 400V A,C, on each phase,

The Exciter grid bias meter K.M2 should give an indication. With
the main isolator closed check that relays K.Rel,ll end Rel.l2 are
energised., If not, adjust bias resistor K,»32 to give an indica-
tion of 380V on meter K,M2, Hold Rel,l2 open end adjust Rl14 vmntil
Rel,1l just closes., Hold Rel l2 closed and adjust R17 until Rel,ll
just opens. Close the isolator switches on both R.F. Trucks.

Adjust resistor K,R32 to give =350V on meter Ki2 with the bias switch
JB 87 set to W35CVH, Open the R,F, Truck isolators,

When the time delay relay ¥A Rel,2 has closed, the R,F. Output
Amplifier grid bias supply meter K,M3 should give an indication,
With the main isolator closed, check that relays K,Rel.l8 and Rel.l3
are energiseds If not, adjust bias resistors K.,BR2 end H.Pl for an
indication of 180V on meter X,M3. Hold Rel.l3 oven cnd adjust RZL
vntil Rel,18 just closes, Hold Rel.l3 clesed and adjust R18 until
Rel 18 just opens. Set bias control on the R.F. Cubput Ampiifier
H.PL Yo 75 and adjust the grid bias supply to 270V by neans of poten-
tiometer K.B.R2, If recuired, additional adjustment is availabie
by mesns of a tapped resistance mat K,R27 in the top of the Exciter
Fower Supnly Unit,

Open the main isolator, Set the adjustable links above K,Rels,
5, 6 and 7 to 20p.

Close switch X.S3 and the main isolator. Turn the Ixciter H.7T. CN
button, meter K.M4 should read epproximately 600V,  Switch off L.T.
end oven the isclator,

Close switch KA.S4 and the main isolator, Operzte the Exciter
H.7. ON key, meter K, should indiczte approximately 20007.
Switch off H,T. and ovwen the isoletor,

Close switch KA.S1, switch-fuse E.SF10 and the isolsbor, Turn

the Zzeiter H,T. OV button, meter K,M should indicate approxinatcly
7000V with switch K.86 in the "C,W.¥ position, Check that the
"MD" position gives an indication of about 5500V,  Switch off H.T.
and open the isolator.

The E,I.T. Rectifier can now be tested and put into operation, If

the rectifier is to operate eflficlently the following phasing con-
ditions should exist:-
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Testing and Putting Into Service

(a) The firing point on the grid peak wave must be approximately 15°
in advance of the peak of the anode voltage wave for each valve,
with zero d.c, excitation flowing through the peak wave trans-
formers,

(b) The filament and .anode voltages must be in quadrature for each
vealve position.

The rectifier has been set up and tested at the vorks to' satisfy
the above conditions and provided the adjustments have not been
disturbed and inter-unit cabling is correct, no difficulty should
be experienced in putting it into commission on site, For the sake
of completeness, however, full instructions for carrying out the
phasing are given in the following paragraphs,

(26) It is assumed that the control circuits are functioning correctly
and that the following test apparatus is availables-

(a) Double Beam Cathode Ray Oscilloscope.
(b) Milti-range A.C./D.C. Test Set (e.g. Avo Model 7).

(¢) A 3-phase step~down transformer, 400 volt delta-connected

: primary and star-connected secondary giving about 100 volts
oubtput, The kVA rating is unimportant, Connections must
be to British Standsrd Specification 171, Vector Group 41.

gi. l.
(d) Four 500,000 ohm 1l-watt resistors,

(e) Phase rotation indicator,

(27) Disconnect the e, h.t, transformer and connect in its place the
step~down transformer of (c) sbove, taking care to comnect the
primary (delta) and secondary (star) phases to the correct input
and output phases, Disconnect the R,F, Output Amplifier from
the Filter Unit at terminal C - R.F., Amplifier, Remove the
connections to the shunt winding of the compounding resistor G B.R2
and open the knife switch in the anode connecction to each valvé.
Set the mains switch on the 50V D.C. Supply Unit (GB) to "on',

(28) Comnnect the phase rotation indicator across the primary of the
substitute e.h.,t. transformer, Switch off ironclad switches,
E.SF10, SF8, SF4. Replace fuses in E,SF1 and close the switch,
Short-circuit terminsls H36 and 37 on the R.F. Output Amplifier
and open circuit E9 on the Mains Distribution Unit,
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(29) To carry out the following tests two people will be required, one
inside the enclosure and an assistant to operate the controls and
isolator switch,

Close the main isolator and switch on e,h,t, Check the phase
rotation and switch off e,h.t. Tho phase rotation should bhe

such that Phase A is wired to the anode of V1, phase B to V2 anode
and Phase C to V3 anode, The anode knife switches should be left,
open, Open the isolator and oil-filled circuit breg-er,

(30) Connect the X plates of the oscillogravh via the internal amplifier
to the filament terminals, Connect the four 500,000 ohm recsistors
in series betueen neutral and the live side oi the anode switch in
the case of Vi, V2 and V3, and connect the common cathode conncetion
to neutral, For V4, V5 and V6 the potential divider should be
connected between neutral and filament and the comron side of the
anode switches' shovld be connccted to neutral. Conncet the osgeillo-
graph Y plates (either Y1 or Y2) across the resistor vhich is elce-
trically nearzst tc the filament,

(31) Closc the oil circuit breaker and the isolator and switch on E.H.T.
Observe the oscillograph pattern, When the anode and filament
voltages are in cuadreturc the pattern should be a circle or an
ellipse, It may be necessary to adjust the amplificr gai= controls
to produce a suitablc pattern but the important point is to ensure
that this is not a straight line, If it is a straight line then
the wiring of the rectifier mst be checked,

Check cach of the six valve positions for corresct vhasing,
Switch off E.H.T.

(32) Re-connect E9, and switch on R.F, Output Amplifier filaments, This
suprly also fecds the primary of the phase shifting transformer T3
in the Grid Centrol Unit which in turn supplies 4.C, Tor excitation
of the peak wave transformers. Verify that approximately 60 volts
d.c, standing bias is present betwcen the grid and filament of ecach
reoctifying valve, The pattern of the peak wave can be displayed
by comnecting onc of the sets of oscillograph Y-plates betucen grid
and filament of each valve in turn and using the 1nternal 11near
time base on the X plates,

The pattern on the oscillograph screen will be the summation of the
positive peak wave and the permanent d,c. negative bias voltages.
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(33) To dctermine the relative phasing of the peak wave with respect to
the anode voltage wave, the second pair of Y-plates should be
connected as beforec across the appro-riate resistor of the potential
divider.

NOTEs Due to the arrangement of plates in the Cossor oscillograph

type 339 the trace sign will change acocording to which volt-
age is applicd to a given pair of Y-plates, Although this is not
important, as it is the angle between them which matvters, it should
be noted that it will cause grid and anode waveforms to appear 180°
out of phasc when they are actually in phese, (No reversal occurs
on Cossor rodel 1035,)

The correct phase adjustment should be such that the point at which
the front of the grid peak wave cuts the zero base line must be 15
degrees in advance of the peak of the anode voltage wave, with zero
d.c, excitation, i.e, with the motor controlled rheostat set in the
central position.

(34) Check the shift of the pesk wave with varying d.c. excitation. Set
the C.R.0., so that it displays the grid pesk wave and the relative
enode voltage wave., Chock that turning the Raise/Lower Volts
switch in a clockwise direction drives the slider to the positive
end of the rheostat and advances the peak wave, Jnti-clockwise
movenent of the switch should produce the reverse effect. ith the
moximm of * 250 mA d.c. flowing through the d.c. excitation winding
of the pesk wave transformer the phase of the grid wave shifts by
+ 45 degrees from the zero excitation position.

The phasing tests are now complete, Open the isolator and oil
circuit breaker, Remove the oscillograph and associated apparatus,
Remove the short-circuit between terminals 36 end 37 on terminal
gtrip H,

(35) . low voltage functional test should now be made, The low voltage
transforner is left in eircuit 'and the knife switch above each
rectifying velve is closed, w1t copounding resistor G.BJ1R reconnected,

IMPORTINT: It is important that the valves should have undergone
their preliminary conditioning,

Close the oil circuit bresker, The filaments of the e.h.t, recti-
fying valves should heat up, and the lamp "Filament Heating Commenced"
on the Control Unit should be illuminated.
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NOTE: ALir ig blown in fine jets on the lower part of each h.c.m.v,
valve to produce a ring of condensed mercury about + inch above
the base ring,

(36) Lifter ensuring that everything is working correctly, close the main
door and isolator, After about 15 minutes (for filament heating) -
the time depends on the setting of the time-delayed reley GL.Rel, 1l -
the latter closes and lights the "Filament Heating Completed" lamp
on the Control Unit, Operate the "R,F, Amplifier Filaments and
Lir" switch, If the e,h.t, preparing circuit is complcte, the
E.5.T, Prepared® lamp will also light,

(37) Operate the "E.H.T. ON" switch, The d.c. voltage indicated on
the meter should be approximately the same as the secondary voltage
of the substitute e.h,t. transformer, Operate the "Raise/Lower
Volts" switch and check that output varies accordingly, The theo-
retical maximum d,c. voltage is given by

e e g e T e

Fp.g, Mexe = Eg,ggmjphase to neutbral)
ot 0.428

(38) with the rectifier operating, the filament undercurrent relay
CL.Rel,9 should be checked by removing any one of the three fuses
Gi.F3, 4 or 5, The relay should trip the e.h.t. control circuit
but not the filament circuit,

(39) Make the following tests with the E.H.T. supply disconnected, i.e,
by opening switch E.SF1,

Ciaeck that the é,h.t. contactor is tripved by:-

(a; Switching off the air blower to R.F. Output Amplifier,

(b) Removing the R.F. output amplifier grid bias supply (remove
fuse K,F12),

(¢) Opening the isclator,

(40) Check the relay sequence in the Reldy Resetting Unit performing
the various operations with care, Before making any of the
following tests the rectifier should be operating normally,

(2) On the Grid Control Unit (GB) set the Mamual/Into switch to
Mlanualt,
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(v) Remove the cover of the a.c, overload relay GA.Rel.l and operate
the armature by hand, The e,h.t., circuit should trip, the alarm
bell ring and a.c. overload lamp light., Re-set GA.Rel.l by means
of the rotary switch on top of the relay housing,

(c) Close the e.h.t. circuit, The lamp should go out and the bell
cease to ring,

(d) Repeat (b) and (c) with a.c. overload relays CA.Rel.2, 3 and 4
and the three d.c. overload rclays; DU in the Relay Resetting Univ,
and OL.1, OL.2 in the R.F, Output Amplifier,

(e) Switch to Mwto", Momentarily operate GA.Rel.2 armature. The
rectifier output should be immediately suppressed, by removal of
the a.c, excitation and then automatically reconnected.

(f) Repeat (e) with GL.Rel.4, GB.DU, H.OLl and H.CL2,

(g) Operate the time and current a,c, overload relay GA.Rel.l. The
e.nsbe contactor should trip.

(h) Repeat (g) with Gi.Rell3.

(k) To simmlate the condition corresponding to a scries of overloaGs
such as would occur vhen a rectifying velve "arcs back% repeatedly,
remove the cover from the Relay Resetting Unit and watch relays CC
and CCA, Operate CGL.Rel.2 to represent the first overload.

Relays CC and CC.L should release., When they reclose, immediately
operate GA.Rel.2 (second overload). Repeat the sequence. On
the fourth Woverload" the e.h.t. contactor should be released and
alarm bell ring until L.I.T. ON switch is operated or oil circuit
breaksr opened.

(1) Repeat (k) with Gi.Rel.4, GB,DU, H,OLl and H.OLZ2,

Mske a final check of the h.c.m.v. valve filament voltages to ensure
that they are as near to 5.0 volts as possible., If low set link at
rcar of peak wave transformers to 5.2V, By means of the Raise/Lower
control, bring E.H.T. down to its lowest value. Switch off E.H.T.,
disconnect the low voltage transformer and reconnect the e.h.t, trans-
former. Set the e.,h.t, transformer secondary tapping switch for min-
imam output voltage (position 1),
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WARNINGs  From this stage no perscn should be allowed inside the

rectifier enclosure whilst the equipment is in operation
ancd whenever an e, h.t. point is spproached it should first be
proved Wsafe! by testing with en earthing stick,

Leave the R.F. Output Amplifier disconnected and carry out "arc-
back" tests.,

Close the oil circuit bresker and main isolator switch, and Exc., Fils
. Operate the R.F, Amplifier Filaments and tir Switch and then
the E.H,T. ON switch after the necessary time delay, Check that
conditions are normal, Operate the Raise/Lower Voltage control and
check that the actual maximum d.c. voltage 1s substantially the same
as the thecretical maxinum. Set the rectifier for various voltages
and operate the E,H,T, ON/OFF control twelve times for each voltage
to test the rectifying valves for freedom from “arc-back", If any
valve does show a tendency to arc-back, a further period of condi-
tioning will probably cure it, If the Marc-back" tests are satis-
factory the rectifier is ready for full load tests with the ampli-
fier, made after the transmitter has been tuned. Re-connect e,h.t,
cable to the R.F. Output Amplifier,

Set the Aerial Changeover switch to connect the R.F. Truck (J.B.)
to the artificial aserisl load, Set the reactances on the latter
to the correct value for the frequency of alignment (4 Mc/s).
(See Fig. 32)., Set switch H.S12 to "LOW POWER",

Withdraw the R.F., Truck to the full extent of its rumners, Close
the link between the oubtput side of L5 and input of L6, and onen
the links across C23-C3l and across the input of the coaxial feeder
to the Alford circuit.

Close the Isolator switch at the bottom of the Truck and onerate

the Exciter Filaments OF control. Heaters of all valves in the
Oscillator Unit and of valves V1 to V5 in the Exciter Unit (fige 5)
should light, At the samc time the blowers should start up causing
a strong blast through the velves, If the airflow is low,:reverse
two of the incoming (400) volt lines to change the phase sequence
and re-test,

Set the Local-Remote Control Switch to "Local". Relays 1 and 2

(5 secs delay) should operate and the filaments of V6 in the Exciter
Unit (fig. 5) and V1, (see fig, 4 Truck Final Amplifier), should
lizht up.
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(50)
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d Putting dinto Service

Measure the heater voltages at the following points. (Indications
should be within the limits given):-

TFilament pins V1 éTruck Final Amplifier (Ffig.4))
Filament pins V6 (Exciter Unit (fig.5))

Heater pins V1, V2 Exciter Unit (fig. 5)

Heater pins V1 (Oscillator Unit (fig. 3

Heater pins V3 (Oscillator Unit (fig. 3)

*

o
5V
SV
3V
Vv

I+isl+i+le

o ON O

Voltages should be measured with valves in position., Adjust -
voltages, if necessary, by means of the primary taps on transformers
Tl, T2 and T3 (see fig., 4). Tl affects the last three valves.
Switch to -350V Bias on front of Trucke

Set the key switch on the Oscillator Unit to the "Feedback OFF"
position and Drive Level to =zero, Opera-e the Exciter H.T, ON
control switch, Check that the voltages are approximately correct.
The Truck Final amplifier (V1). (fig. 4) and V6 (fig. 5) cathode .
currents should each be 250 mA + 10 mA, If the currents are oubside
these 1limits the biasgteppinge~embd \(fig, 4) should be adjusted for
V1l and V6, (’ S

PoTenTiometers R1LA To RA
Set the switch 81 on the Oscillator Unit to Int. Osc, and measure
cathode currents of V1 to V6 and also, in the Exciter Unit, (fig. 5)
Vl to V6, These readings should correspond approximately to those
given in the test sheets,

Set the Oscillator Tuning to 4 Mc/s on the scale (actual oscillator
frequency before doubling w111 be 3,55 Mc/s). Put the "laveband
Selector® switch to "Band 1" and set the Exciter (fig. 5) and
Truck Final Amplifier (Vi, fig. 4) tuning controls to;indicate

4 Mc/s on their respective scales, Set the Exciter Feedbadk
Control (RV1 L/Bfig, 5)to mid-position, Switch on the external
drive unit to apply a 3.1 Mc/s signal to the Oscillator Uni

Tune the Exciter for maximum Truck Final Amplifier (V1, fig. 4)
cathode current, (it may be necessary to increase the Drive Level
(R70, fig. 3) sllghtly to enable a clear indication of resonance
to be obtaincd). Tune the Truck Final Amplifier (fig. 4) for
minimum cathode current, Adjust the Line Balance Control for
equel readings on Line Current meters (M4, M5). Check that a
spuriocus point is not selected by decreasing turns., No other
balance point should be found, Increase drive and adjust coupi-
ing (i.e. Line Reactance Control) retuning after each step until
1.24 and 50 mA is obtained on cathode and screen current meters,
The calibration of the equipment should be used to obtain approxi-
mate settings for all controls before tuning, Switch off exciter
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h.t. supply and repeat above tuning procedure at frequency of 28
Mc/s (Band 3)s Turn exciter output control towards maximum and
adjust "Line Reactance® and "Drive Level® controls to produce half-
scale deflection (approximately) of cathode and screen current meters
on Tr?ck Final Lmplifier, (V1, fig. 4) (i.es 0.8 and 100 mi respect—
ively),

Swing Truck Final hmplifier (V1, Fig.4) anode tuning control slowly
through resonance. Anode and scresn currents should change in anti-
phase, and maximum screen current should coineide with minimum anode
current at resonance, If incorrect, adjust neutralising capacitor
C4'7, on Exciter Unit, until correct condition is obtained, Lock
capacitor platce Switch off and re-set truck to frequency of 4 Mc/s.

Turn the Feedback Control (RV1 i/B fig 5) slowly towards maximum and
at the same time adjust the Line Reactance and Drive Level controls
to produce Truck Final Lmplifier (fig.4) meter indications of 1.2
anp cathode current and 50 mh. screen current, re~-tuning Truck Final
amplifier anode circuit as required.

Set the key switch on the Oscillator Unit to "Feedback ON", Turn
the "Phase Ldjust® control to bring cathode current of the Truck
Final Amplifier V1 (fig 4) to a mininum,

Return the key switch to PFeedback OFF®. Check the tuning.

Set the Exciter Feedback Control RV1 4/B to maximum and adjust the
Drive Input control to produce Truck Final Amplifier (fig.4) neter
indications of 1,2 amp cathode current and 50 mh screen current.
Check the setting of the Drive Input control, it should be approxi-
nately the same as that shown on the test sheets providing the sane
drive service is in use,

Turn the Feedback and Drive Level controls to ninimume Move the
Feedback ON/OFF switch to ON, Should a violent rise in the Truck
Finel implifier cathodec current occur, indicating self oscillation,
switch off the feedback, re-position the Phase Ldjust control and
apply feedback again, ALdjust the Drive Level control for a small
rise in Truck Final Amplifier cathode current, then reduce this
indication to a minimum by adjustment of the Phase Ldjust control,

Increase the Drive Level control for a Truck Final Lmplifier
Cathode Current of 0,75 amp, If this cannot be attained, leave the
control at maximum, Switch off the feedback and adjust the feedback
control for a cathode current of 0,75 amp.,, or the maximum value
previously obtained; the Phase 4djust control may require re-adjustment
for minimum cathode current, Switch on the feedback and re-set the
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Drive Level control for 0.754 cathode current, Switch the
feedback off and re-adjust the feedback control for 0.754 cathode
current, Continue this procedure until there is no difference
in cathode current indication with feedback on or off, Finally,
leave the Feedback ON, Increase the Drive lLevel control to
produce the original readings on the Truck Final Amplifier,

It is not necessary during alignment to carry out two-tone tests
for s.s.bs working, but these can be made at any time, when
desired, using the Drive Unit type L,1406B and Monitor Unit L.1407B,

Repeat the tests given in paragraphs (41) to (56) for the 2nd R.F,
Truck (Joct ) .

Finally set up truck JB on 10 Mc/s Band 3 for CW conditions, i.c.
Bias gwitch to 500V and Feedback OFF,

The R.F, Output Lmplifier can now be aligned, Switch off all
supplies and open the circuit breaker. Open the link between
L5 and Lé, and close links across C28-3L and across input of
coaxial line to 4lford circuit (fig.4). Replace the Truck.
Check that the spark gaps in the aerial feeders of the Output
Luplifier are set at O.l inches,

To check the operation of the waveband contactors -
(a) 8Set Switch HeS12 and truck changeover lever to ®L,H,TRUCKR,

(b) Set the band-switch on R.F. Truck first to Band 3.
L11 contactors in the base of the Output Lmplifier Cabinet
should be open but the contactor Rel.l at the réar of the
cabinet should be closeds Check that micro-switech S1 igs
closed bringing economy resistor Rl6 in series with the coil
of Rel.l.

(¢) Set the band-switch to.Band 2, The contactor at the rear
should be open and Rel.3 on the right of the Lmplifier Unit
closed .to introduce four capacitors into circuit. 1In
addition the front contactors Rels, 4 and 5 on the lower
deck cloge.

(d) Set the band-switch to Band 1, The contactor at the rear
should bc open and all contactors behind the panel should be

closeds Check that micro-switches S2-S7 are operated.

(e) Set switch H,812 and truck changeover lever to "R.H. TRUCK",
The contactor positions on Bands 3, 2 and 1 should be the
same as in (b), (¢) and (d) respectively.
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(60) The bias to the output valves must now be checked at the valve
grids;

(61)
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(a)

(b)

()

(£)
(g)

(h)

(1)

Open the Main Isolator ané remove the key to open the small
door at the front of the R.. Output Amplifier,

Connect the necative lead to grid contact springs and positive
lcad to ground, Set the meter to the 500V d.c. range.

Lock the door -of the Output Amplifier and close the main
Isolator, Operate the Exciter Filaments and R,F., Amplifier
Filaments ON switch, After a delay the grid bias supply
should come on,

Check that rotation of the bias potentiometer in Unit KB

and the bias RAISE/LOWER control on unit H vary the bias,

The former will involve opening the main isolator and entering
the enclosure each time an adjustment is made to the potentio-
meter, Finally set the bias to 270V with potentiometer H.Pl
on the front of the R.F, Output Amplifier at 75,

Remove the meter leads, and set switch H,S12 to "L,H, TRUCK",

Turn ‘the E.E,T. RAISE/LOWER control to "LOWER? for about 10
seconds,

Set R,II.T. transformer secondary tap to Position 4.

. /;
With all filament supplies switched ON and Exciter H.T. supply
OFF, operate the “E,H,T, ON" switch,

By means of the "Raise-Lower® switch, raise the E,I.T. to 10.5 kV.
The output valves should now take 0.5 amp each and the bias
should be adjusted by means of the bias control on the R,F. Out-
put Amplifier to produce this indicatiocn,

Switch O7F e, h.t. and open the main isolator to discharge the
smoothing capacitors,

The R,F, OQutput Amplifier can now be tuned.

(a)

Put the aerial switch to the full output position, Make sure
that the artificial load is connected and that the reactances
are still adjusted to the correct value for the frequency of
alignment, 10 Mc/s. (See fig. 32)
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(b) On the R.F. Truck set the Drive Imput control to zero,
Feedback Switch to OFF, Bias switch to 500V and Oscillator
Sclector to INT, 0SGC,

(c) On the Output Lmplifier adjust the ®Input Tuning", Mhnode
Tuning® and #Line Tuning® and "Coupling® (Ll, L2 Fig.6)
controls to the settings for this frequency given in Test
Report, Put the "SSB/CW®™ switch to "CW",

(d) Switch on the external Drive Unit then switch on Exciter
H.T. supplies and watch the cathode current meter of the
Truck Final Amplifier (V1, fig.4).

(e) 1Increasc the drive input (by means of the Drive Input
control) until the cathode current tends to rise. ALdjust
" the Exciter Tuning control for maximum Truck Final Amplifier,
(V1, fig.4) cathode current.

WoRNING: If cathode currents tond to rise above 0.7 amp.
reduce the drive input.

(f) Tune the Truck Final Lnplifier (V1, fig. 4) for maximum
" Output Lmplifier grid current (M2, fig. 6)e If the grid
current tends to risc above 1 amp, reduce the drive input.
Ldjust the Exciter output trimmer (€35, Fig. 5) to produce
naximum grid current.

N.B. Tuning point of Truck Final Lmplifier (fig. 4) will be
off calibration due to different circuit loading.

(g) On the Output Lmplifier tune the Anode Tuning control
to the resonent point, indicated by a variation in grid
currents Leave the control set to this point. Set Line
Tuning control to the same approximate setting as anode
tuning control.

(h) Turn the E.H.T. Raise/Lower control to MLower® then operate
the E,H.Te ON switche By means of the EH.T. Raise/Eower
control, adjust the E.H.T, to between 5 and 6 kV. OQutput
smplifier cathode current should increase and grid current
decreases

(k) Ldjust inode Tuning for minimum cathode current on V1, V2
(fige 6)s If nccessary increase the Feedback control and
the Drive Level control for greater drive but on no account
must the screen and cathode meters on the Truck Final
snplifier rise above mid scale, :
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(1) 4djust the Line Tuning Control for maximunm indication on the
Output Mon, neters.

Readjust the dAnode Tuning Control for minimum cathode current.

(m) Raise E.H.T, to 10,0 kV, re-adjust Feedback control RV1 /4B (fig.5)
to make cathode current of V6 and V2 about 2.2 amps each, Re-check
the tuning, With adjustment of the Anode control it nay become
apparent that the setting for minimum cathode current does not
coincide with maximum indication on the Output Monitor neters,

i setting should be chosen about midway between these two
conditions, Grid current should be from 400 to 600 m.. and
cathode currents between 2,1 and 2,3 amps. E,h.t. supply
current should be from 3,6 to 4,0 amps.

To change the output coupling, (e.g. if cathode current is

less than 2,2 amps when the grid current is 500 mis the coupling
is too loose) adjust the Coupling control (anti-clockwise for
tighter coupling) and retune the inode and Line controls.
Repeat as necessary until the correct valve currents are
obtained,

(n) adjust the Feedback Control until the Truck Final amplifier
cathode current is 1,0 amp. Screen current should read 45 nh.
To change the coupling from this stage (.e.g. if screen current
is higher than 45 nl when cathode current is 1.0 amp coupling
is too loosc) adjust the Input Tuning Control on the R.F. Output
amplificr and retune the Truck Final itmplifier tuning,  Repeat
as necessary until the correct valve currents are obtained.

4djust the Feedback control for the original value of cathode
current (2,2 aops) on the R.F. Output implifier.

(o) 1If required, the power output can be checked by méasuring the
rate of flow and temperature rise of the cooling water in the
artificial aerial load and substituting in the formula #-

P - 0.0698 Q1 (T2 = T1) = 0.317 Q2 (T2 - T1)

where Q1 = flow in litres/minutes
Q2 = flow in (Imperial) gallons/minute,
Tp & T1 = outlet and inlet temperature in ©C,

P = Power in kilowatts

Power output should be 25 kW or more,
NOTE: 'If E.H.T. regulation is poor check compounding of e,h.t.
rectifier., Refer to Chapter II 'section 6.0.
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Repeat the tests given in paragraph (éi) using the 2nd R.F,Truck
at a froguency of 10 Mc/%.

N.B., This completes the testing for 25 kW F.S.K. or C.W.
operation., Tunc the transmitter to the working frequency
and it is ready for service.

For frequencies above 22 Mc/s the E.H.T. is adjusted to
9 kV giving an output of 15 kW,

For S.5.B, 40 kW peak envelope power operation, continuec as
follows 1=

Set switch H,S12 to ¥L.H. TRUCK" and set up the R,F. Truck for
10 Mc/s on Band 2. Set truck Bias switch to 350V. On the R.F,
Output amplifier set the S.5.B./C.W. switch to ¥S.S.B.", Set
the secondary tap of the E H,T, transformer to Tap 4.

Lieaving the Exciter H,T. switched OFF, switch on E.H,T, and raise
to 1045 kV, ALdjust bias to the R.JF. Output Lmplifier to give
0.5 anp cathode current in each valve.

Switch on the Exciter H.T. and fronm the S.5.Bs Drive and Monitor
Equipment 4.1406B and 4.1407B opply two tones of 1100 c¢/s and
1775 /s respectlvely to one sideband input. (See Handbook on
Ll.14:06B) [

Increase the coupling in the RF, Output Lmplifier and readjust

‘the anode and line tuning controls to make cathode current 1485

anps per valve and grid current 350 mh, With adjustment of the

ianode control it nay become apparent that the setting for minimum
cathode current docs not coinecide with maximun indication on the

Output Monitor meters., I setting should be chosen about nidway

between these two conditions,

Increase the coupling between the R.F. Truck and R.F, Output
amplifier, i,e., adjust Input Tuning to meke Truck Final
Loplifier cathode and screen currentes approx1mately 0,9 amp
and 25 nh regpectively.

Turn the Feedback and Drive Level controls to ninimum. Move
the Feedback ON/OFF switch to ON., Shouls a violent rise in
the Truck Final Amplificer cathode current occur, indicating self
oscillation, switch off the feedback, re-position the Phase
Ldjust control and apply feedback again, Adjust thé Drive Level
control for a small rise in Truck Finel Amplifier cathode current,
then reduce this indiecation to a ninimun by adjustment of the
Phase Adjust control,

- 90 =



(69)

(70)

Testing and Putting into Service

Increase the Drive Level control for a Truck Final inmplifier
Cathode Current of 0,75 amp., If this cannot be attained, leave
the control at maxinumn, Switch off the feedback and adjust the
Feedback control for a cathode current of 0,75 amp., or the maxirun
value previously obtained; the Phase Ldjust control may required
re~adjustnent for ninimun cathode current, Switch on the feedback
and re-set the Drive Level control for 0,754 cathode currents. Switch
the feedback off and re-adjust the feedback control for 0.75a cathode
current, Continue this procedure until there is no difference in
cathode current indication with feedback on or off,

Leave the feedback on and increase the Drive Level control to
produce the original conditions of current in the R.F. Output
Anplifier, Do not attempt to retune any part of the Treansnitter
with feedback ON,

Power output should be 20 kW or more. For s.s.b. operation this
is the R«M.S, power of the two-tone test envelope, the peak
envelope power being 40 kW.

The transnitter is now ready for service and may be tuned to the
required working frequency.

N.B. For frequencies higher than 22 Mc/s adjust E.H,T. to 8,5 kV
for the reduced peek envelope power of 30 kW, (See
isppendix 1 Table 3), The tapping of the E.H.T., Transformer
sccondary must be re-set to tap 3, i.e. 4370V,

-9l -
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CHAPTER 8

OPERATING INSTRUCTIONS

1.0 SELECTION OF SERVICE REQUIRED

2.0

1,1 Set up the drive equipment 41406 for DSB, SSB, or ISB as required
(Refer to AP.2883NB).
or

1.2 Set up the drive equipment A1401 or A1410 fer CW or FSK operation
as required (Refer to AP.2883NE).
1.3 Connect the drive unit output to the R.F. truck to be used.

1.4 Close truck isolators.

1.5 Close the enclosure door, turn door interlock to CLOSED and isolator
switch to ALIVE.

1.6 Close the 0il circuit breaker. Lamps "OCB MADE" and "FILS HEATING
COMMENCED" should light on the control unit (Unit L).

LOW POWER OPERATION (4kW)

2.1 Setting Up

2.1.1 Set the Aerial change-over switch to connect aerial feeder
to the appropriate R.F. truck.

2.1.2 Set the SERVICE switch located on the right of the 40kW
Amplifier compartment to the appropriate position.

2.1.3 Set the Truck Selector switch on the left of the 40kW
Amplifier compartment to Low Power.

2.1.4 BSet the U link Monitor Selector on the R.F, truck to 4kW.

2.1.5 Set the Bias Selector on the R.F., Truck to either ~350 Volts
for DSB, SSB or ISB or to -500 Volts for CW or FSK operation.

2.1.6 Withdraw the R.F. Truck after opening the isolator and set
links as follows:-

(a) Close link between L5 and L6 {situated below C31).
(b) Open link between L6 (transmission line) and frame.
(¢) Close link between L5 and C30/C31 (situated above C30).
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Replace R.F. Truck and set the truck Isolator Switch to ON,
Check that the truck isolator on the other truck is set to
OFF.

2.1.7 (i) On the Oscillator and Negative Feedback Unit, set
the OSCILLATOR SELECTOR to either:

(a) Appropriate crystal
(bg External drive
or (¢) Internal (test purposes only)

as appropriate.

iii) Set FEEDBACK ON/OFF switch to OFF.

gii) Set DRIVE LEVEL control to zero.
iv) Set Oscillator Tuning control to the frequency required.

2.1.8 Set Extiter and truck final amplifier tuning controls to the
frequency required and the Feedback Control to the centre of
its travel.

2.1.9 Set Line Reactance and Linae Balance controls to the
calibration settings as quoted in the calibration chart
or test report.

2.1.10 Set Waveband Selector to the appropriate band.

2.2 BSetting Up the Drive Equipment

2.2.1 Por S3B or IZB
Apply one tone to one sideband of the 41406 drive unit.
Set tone level to -6 dB on zero line up level. (If TOP.10
or TOP.12 terminating equipment is to be used refer to
Appendix 7).

2.2.2 TFor DSB set the 41406 drive unit for DSB carrier only.

2.2.% PFor CW and FSK
Set the drive equipment to give 3.1 Mc/s drive.

3.0 TUNING THE TRANSMITTER

3.1 Switch on EXCITER FILS (by turning the control button and releasing).

3.2 Switch on EXCITER H.T,
When supplies are on, the lamp lights in the control button.
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3.3 Place the Local/Remote switch to LOCAL. Wait 10 seconds.

3.3.1 On the Oscillator and Negative Feedback unit, adjust

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

Oscillator Tuning as follows.

(a) Crystal Operation

Set lleter Switch to check V1 cathode current. Turm
control slowly in the direction of increasing frequency
until oscillation commences, as indicated by a sharp
drop in the reading of Ml, continue adjustment in the
same direction until the cathode current has risen by
one division (200/uA x 10) on the meter.

(b) External Drive

Set Meter Switch to MON.1 Adjust Oscillator Tuning
for maximum reading.

(¢) Internal
Set scale to frequency required.

Adjust Drive Level Control for a slight increase in drive
as indicated either by meter M1 set to MON.2 or for an
increase in final amplifier cathode current.

Adjust final amplifier tuning for maxismum indication on
line current meters.

Check Exciter tuning and adjust Exciter Output trimmer for
maximum output.

If unequal currents are indicated by the line current meters
adjust the Line Balance Control until equality is reached.
Check that the adjustment is correct by setting the Test/Normal
switch to TEST, If the setting is correct, no indication
should be obtained on the line current meter.

Re~set Test/Normal switch to NORMAL.

Increase the drive level until a final amplifier cathode
current of 1.1 amp and screen current of 30 mA is obtained.
(The line reactance settings are for a 600 ohm load and the
control may have to be adjusted to suit the impedance
presented by the aerial)., To tighten the coupling decrease
turns on the line reactance control and vice versa.
Re~check Final Amplifier tuning if the line reactance is
adjusted.
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3.3.7 ISB, SSB, DSB ONLY (Fot CW and FSK see para.4.0)

Reduce the drive level until the final amplifier cathode
current falls to 0.75 anps. Set the feedback switch to
ON with one hand and immediately vary the phase adjust
control with the other hand to obtain minimum final
amplifier cathode current. Note the value of cathode
current,

%,3.8 Turn Feedback OFF and adjust the feedback control on the
Exciter to obtain the same value of cathode current. BReset
Drive Level for a cathode current of 0.75 amps. Repeat this
operation until there is no change in cathode current with
feedback on or off.

Note The phase adjust control may require slight adjustment
if the feedback control has had to be moved very much
for the first setting.

3.3.9 SSB or ISB Use

For testing the intermodulation product (third order harmonic
distortion) arrange for two tones, both at -6dB on zero dB
line up level, to be applied to the same sideband. Adjust
the drive level for 0.9 amp. cathode current in the final
amplifier valve., Measure the resultant intermodulation
product with the type A1407 Monitoring Equipment.

Measure the output power of the transmitter in Kilowatts
R.M,.S,, double the figure to arrive at peak envelope power
and check that the result is not less than 4kW for -284B
intermodulation. The drive level may be varied to obtain
4kW if required, but with a final amplifier cathode current
of 0.9 amps. an output of more than 4kW should be ebtainable,

3.3.10 DSB USE

With feedback applied, reduce the drive level for a
transmitter output of 1kW (the final amplifier cathode
current will be approximately 0.65 amp. for this condition).
Apply modulation signals to input "A" (U.S.B.) of the type
A1406 Drive Unit, as required.
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4.0 OPERATING CONDITIONS FOR CW AND FSK

4.1 Proceed as described in paragraphs 3.3.1 to 3.3.6 inclusive and -
continue as para.4.l.1 below.

4.1.1 Increase drive level to give a final amplifier cathode
current of between 1.1 and 1.3 amps, and screen current
of between 75 and 125 mhA. The exact figures should dbe
chosen to give an output of 4kW.
The drive unit may now be connected to the line for traffic .

NOTE: See Appendix No.l Table 3 (Page 157) for typical meter readings.

5.0 FULL POWER OPERATION (30-40 ki)

5.1 Setting U

5.1.1 Set Aerial changeover switch to connect Aerial feeders to
the Final Amplifier.

5.1.2 BSet the SERVICE switch located on the right of the 40kW
amplifier compartment to the appropriate position.

5.1.3 Set the truck selector switch on the final amplifier to the
appropriate truck.

5.1.4 Set the U link monitor selector to 40 kV.

5.1.5 Set the Bias Selector on the R.F. Truck to either -35Q volts
for DSB, SSB or ISB or te -500 volts for CW or FSK operation.
Set SSB/CW switch on Final Amplifier to the serviee required.
(Use SSB position for SSB, ISB and DSB).

5.1.6 ‘ithdraw the R.F. Truck after opening the isolator, and set
links as follows:~
b) Close link between L6 (transmission line) and frame.

(c) Open link between L5 and C30/C31 (situated above {30).

Replace the R.F. Truck and close the isolator. Check that
the truck isolator on the other truck is set to OFF.

§a§ Open link between L5 and L6 (situated below C31).

5.1.7 Turn the EXciter Fils ON/OFF button to ON. The lamp (green)
in the button will light,

5.1.8 Turn the R.F. Amplifier Fils and Air ON/OFF button to ON.
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5.2

5.1.9 (i) On the Oscillator and Negative Feedback unit, set
the OSCILLATOR SELECTOR to:-

a) Lppropriate crystal
b) External drive
(¢) Internal (test purposes only)

as appropriate.

Eii) Set DRIVE LEVEL control to zero.
iii) Set FEEDBACK ON/OFF switch to OFF.
(i¥)  Set Oscillator Tuning control to the frequency required.

5.1.10 Set Exciter and truck final amplifier tuning controls to the
frequency required, and the Feedback Control to the centre
of its travel.

$.1.11 Set waveband selector to the appropriate band.

5.1.12 Set Input Tuning, Line Tuning, Anode Tuning and Coupling
controls of the Final Amplifier to the settings as given
in the calibration or test report.

Setting up the drive equipment.

5.2.1 Por SSB or ISB
Apply two tones to one sideband of the A1406 drive unit.
Set tone level to -64B on zero line up level. (If TOP.10
or TOP.12 terminating equipment is to be used refer to
Appendix 7).

5.2,2 Fer DSB set the A1406 drive unit for DSB carrier only.

5.2.3 For CW and FSK
Set the drive equipment to give 3.1 Mc/s drive.

6.0 TUNING THE TRANSMITTER

6.1

6.2

6.3

Place the Local/Remote switch (on the R.F. Truck) to LOCAL and
wait 10 seconds.

Turn the E.H.T. Raise/Lower control to LOWER for about 10 seconds.
Turn the E.4.T. ON/OFF button to ON. The lamp in the control will
light provided that the filaments have been switched on for about
15 minutes. Raise the E.H.T. to 10.5 kV for operation up to 22 Mc/s
and 8.5 kV for operation above 22 Mc/s.

Turn the Exciter H.T. On/Off button clockwise. The red lamp will
light in the control.
/
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6.3.1 On the Oscillator and Negative Feedback unit, adjust
Oscillator Tuning as follows:=

. (a) Crystal Operation

Set Meter Switch to check V1 cathode current. Turn
control slowly in the direction of increasing frequency
until oscillation commences, as indicated by a sharp
drop in the reading of Ml, continue adjustment in the
same direction until the cathode current has risen one
division (200/uA x 10) on the meter.

(v) External Drive

Set ifeter Switch to MON.l. Adjust Oscillator Tuning
for maximum reading.

(c) Internal
Set scale to frequency required.

6.3.2 SS5B, ISB and DSB OPCRATION (For TW and FSK see para.7.0)

(1) Increase the Drive Level control to about midway
and increase the Feedback Control until a slight rise
is indicated on the Truck Final Amplifier cathode
current meter.

(2) Adjust the Exciter Output Trimmer for maximum indication
on the Truck Final Amplifier cathode current meter.

(3) 4djust the Truck Final Amplifier stage tuning for
maximum indication on the grid current meter on the
R.¥. Output Amplifier. If the grid current tends to
rise above 0.5 amps turn back the Feedback Control.

(4) Adjust the Anode Tuning (R.F. Output Amplifier) for
minimum cathode current indication. If necessary
slightly increase the Feedback Control to give
greater drive but on no account must the meters on
the Truck Final Amplifier rise above mid-scale,
Adjust the Line Tuning Control for maximum indication
on the Output Monitoring meters. Re-adjust the Anode
Tuning for minimum cathode current.
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(5) Increase the Feedback Control and if necessary the
Drive Level control until the meter indications on the
R.F. Output /‘mplifier are approximately as below:~

Freq. [Peak Truck Final o 1
Mc/s  |Envel- Amplifier RF Output Amplifier RHT
ope ias | Ig | Is | Ic |Bias | Ig Ic1 102 kV
Power
4-22 40 350 5 125 | 0.9 |3SB 35011.85] 1.85 10.6
22-27.5 30 350 -~ {15 |0.75(SSB 3%011.85% 1.85 8.5

(6) To change the output coupling (e.g. if the cathode
current is less than 1.85 amps when the grid current is
350 mA the coupling is too loose) adjust the Coupling
Control (anti-clockwise for tighter coupling) and retune
the Line and Anode tuning controls. With adjustment of
the anode control it may become apparent that the setting
for minimum cathode current does not coincide with
maximum indication on the Output Monitor meter. A
setting should be chosen gbout midway between these two
conditions. Repeat as necessary until the correct valve
currents are obtained on the R.F. Output Amplifier.

(7) 4djust the Feedback Control until the meter indications
on the Truck Final Amplifier are approximately the same
as in the above table. To change the output coupling
of this stage (e.g. if the cathode current is less than
0.8 Amp when the screen current is 20 mA the coupling is
too loose). Adjust the Input Tuning control (anti-
clockwise for tighter coupling) and readjust the Truck
Final Amplifier tuning. Repeat as necessary until the
correct screen and cathode current are realised.

N.B., If correct coupling is obtained at two different
settings of the input tuning control select the one
giving the higher scale reading.

Adjust the Feedback Control to give the correct valve
currents on the R.F. Output Amplifier.
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(8) Application of Negative Feedback

Turn the Feedback and Drive Level controls to minimum.

Move the Feedback ON/OFF switch to ON. Should a violent
rise in the Truck Final Amplifier cathode current occur
indicating self oscillation, switch off the feedback, re-
position the Phase Adjust control and apply Feedback again.
Adjust the Drive Level control for a small rise in Truck
Final Amplifier Cathode current, then reduce this indication
to a minimum by adjustment of the Phase Adjust control.

Increase the Drive Level control for a Truck Final Amplifier
Cathode Current of Q.75 amp. If this cannot be attained,
leave the control at maximum. Switch off the feedback and
adjust the Feedback control for a cathode current of Q.75 amp
or the maximum value previously obtained; the phase Adjust
control may require re-adjustment for minimum cathode current.
Switch on the Feedback and re-set the Drive Level control for
0.754 cathode current. Switch the feedback off and re-adjust
the Feedback control for 0.75A cathode current. Continue
this procedure until there is no difference in cathode
current indication with feedback on or off,

Readjust the Drive Level control to give the original meter
readings on the R.P. Output Amplifier. WHILE THE FEEDBACK
IS ON DO NOT ATTEMPT TO RETUNE ANY OF THE R.F. STAGES.

(9) To check that the transmitter has been lined up correctly
it is advisable to measure the intermodulation distortion
at this stage using the Honitor Unit Type A1407B. The
level of the 3rd Order (425 c/s) intermodulation product
should not be higher than -284B relative to peak envelope
power. Peak envelope power in the two tone conditions is
given by twice the R.M.S. output power of the transmitter and
should be not leas than 40 kW for output frequencies up to 22
Mc/s and not less than 30 kW above 22 Mc/s, The output power
can be adjusted by means of the Drive Level Contral.

If required the intermodulation distortion at the output of
the Truck Final Amplifier and the preceding stage can be
checked by putting the Monitor U-link Selector to the 4kW
or 300W positions. This completes the transmitter lining
up procedure. The final adjustments on the A1406B Drive
Unit will vary according to the service required i.e. SSB,
ISB or DSB.

AP.2683R Vol.l Part 1 - 101 - (A.L.1 Sept.61)



6.3.3 S.S.B.

Switch off the two test tohes from the A31407BMonitor Unit.
Set carrier Re-insert switch on the Al1406B to SSB and

adjust carrier level. Set meter switch to sideband level.
Connect the input terminals of the required sideband
amplifier (Input A or Input B) to the station terminal
equipment. A reading of Odb on the 3.S.B. sideband scale on
the A1406B output level meter corresponds to 40kW output from
the transmitter. For an approximate setting the A1406B Input
Attenuator should be adjusted so that this figure is not
exceeded on the peaks of the incoming signal.

6.3.4 1.8.B.

Switch off the two test tones from the A1407B Monitor Unit.
Set Carrier Re-insert switch on the A1406B to I.5.B. and
adjust carrier level, Set meter switch to 1.5.B. and connect
the Upper Sideband Amplifier (Input A) to its incoming pro-
gramme 1line., A reading of 0db on the S.S.B. sideband scale
of the Al406B output level meter corresponds to a transmitter
output of 40kW. For an approximate setting the Al406B Ioput
A attenuator should be adjusted so that this figure is not
exceeded on the peaks of the incoming sggnal.

Remove Input A line and connect Input B to its incoming
programme line. Adjust Input B attenuator in the same manner
as Input A.

Replace the Line to Input B.

If telephone terminating equipments type TOP.10 or TOP.12
are used see Appendix 7.

6.3.5 D.5,B.

Switch off the two test tones from the Al407B Honitor Units.
Set all control switches on the Al406B to D.S.B., including

the re-inserted carrier. Adjust the carrier level control
until the Al406 output level meter indicates 0dB on the D.S.B.
scale, This corresponds to a carrier power of 10kW from the
transmitter. Connect the Upper Sideband Amplifier (Input A)

to its incoming programme line. The depth of modulation can
be controlled by the Input A attenuator. A reading of 04B

on the Input A level Meter (meter switch to DIRECT) corresponds
to approximately 80% modulation.

NUTE: See Appendix 1 Tables 1 and 2 (Pages 155 and 156) for typical
meter readings.
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7.0 CW OR FSK OPERATION

7.1

7.2

7.3

7.4

7.5

7.6

1.7

Set the EHT voltage to 10.0 kV for operation up to 22 Mc/s or
9.0 kV for operation above 22 lMc/s,

Increase the Drive Level control to about midway and increase the
Feedback Control until about 0.2 amp is indicated on the Truck
Final Amplifier cathode current meter.

Adjust the Exciter Output Trimmer for maximum indication on the
Truck Final Amplifier cathode current meter.

Adjust the Truck Final Amplifier ancde tuning for maximum grid
current on the R.F, Qutput Amplifier. If the grid current tends
to rise above 0.5 amp. turn back the Feedback Control.

Adjust the Anode Tuning control for minimum cathode current

indication. If necessary, slightly increase the Feedback Control

to give greater drive but on no account must the meters on the

truck Final Amplifier indicate a reading above mid scale. Adjust

the Line Tuning Control for maximum indication on the Output Monitoring
Meters.

Readjust the Anode Tuning for minimum cathode current.

Increase the Feedback Control and if necessary the Drive Level
control until the meter indication on the R.F. Output Amplifier
are approximately the same as below:-

Freq., | Power Truck Final s

Mc/s Output Amplifier RF Output Amplifier AT
R.iI,3., {Bias| Ig| Is| Ic | Bias | Ig Ic1 102 XV
kW v mAlmA] A

22-27.5 1 15 50110130}10.9} CW {.,%3]1.85 (1.85 9

To change the output coupling (e.g. if the cathode current is less

than 2.2 amps. when the grid current is 500 mA the coupling is too
loose) adjust the Coupling Control (anti-~clockwise for tighter coupling)
and retune the Line and Anode Tuning Controls. With adjustment of

the Anode control it may become apparent that the setting for minimum
cathode current does not coincide with maximum indication on the

Output Monitor meters., A setting should be chosen about midway between
these two conditions. Repeat as necessary until the correct valve
currents are obtained on the R.F. Qutput Amplifier.
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8.0

7.8

7.9

Adjust the Feedback Control until the meter indications on the
Truck Final Amplifier are approximately the same as in the above
table. To change the coupling from this stage (e.g. if the cathode
current is less than 1.0 amp. when the screen current is 45 mA. the
coupling is too loose) alter the Input Tuning Control by a small
amount and readjust the Truck Final Amplifier tuning in turn until
the correct screen and cathode currents are realised. N.,B. If
correct coupling is obtained at two different settings of the Input
Tuning Control, select the one giving the higher scale reading.
Adjust the FPeedback Control to give the correct valve currents on
the R.F. Qutput Amplifier.

On the A140l1 Drive Unit set the Service Switch to FS or AM (On/Off
Keying) as required and set the keying switch to LINE.

7.10 For ¥.S.K. working the F.S.K. reversal switch on the R.F. truck must

8.1

8.2

8.3

8.4

8.5

be switched to position in accordance with the radiated frequency.

DJUAL OPERATION

The types of service available are as follows:-

(a) S.5.B. Telephony

(b; F.S8.K. Telegraphy

(¢) On-Off Keying Telegraphy

(d) D.S.B. Low Level ifodulation Telephony

Two services may be operated simultaneously, i.e. one at high power
using one r.f. truck to drive the R.F¥. Output Amplifier, and the other
at reduced power using the second r.f. truck alone (Table I P.105).
Alternatively, the reduced power services are available, the R.F,
Output Amplifier being removed from service (Table II P.107).

The lining up procedure on each service is carried out in the same
manner as for single operation. Only one service may be lined up at
a time, the other being off or carrying its normal traffic. The
service being lined up must not be on full line-up power for more
than 5 minutes if the second service is already in operation,

When the High power service is operating above 22 Mc/s the E.H.T.
must be reduced and the output power may be reduced as in the case
for single operation.

Tables I and II give the available output power for combination of

the above services aleng with the maximum valve currents on the Truck
Final Amplifier (4kW) Stage. In each case the limiting factor is the
cathode current in this stage; the sum of the average cathode currents
must on no account exceed 1.25A with 6kV H.T., of 1.8 amp with 4.6kV
H.T. For temperate climate this may be increased by not more than 20%,
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T 348d T1°TOA ¥¢@g2°dV

DS.13 DUAL WORKING

(TROPICAL CONDITION)
TABLE I
1' 2'* 3' 4' 5' 60 7' 80 90 100 11. 120 130
High Indep- [Simult-
Service |Power 5.5.B. |[F.S.K.] endent laneous |D,5.B, 13,5.B, |F.S.K.|5.8.B. |{On-0ff |S.S.B. |D.S.B. {F.5.X. jOn-0Off
On-0ff lon-0Off
Low Indep- |Simult-
Power 5.5.B. [F.5.K.| endent janeous |D.S.B. {F.S.K. |S.8.3.] On-0ff|S.S.B. D.S.B. |S.S.B. |on-0ff {F.S.K.
On-0ff |On~-Off
HP1 AOkW  {1OkW | 25kw  |25kW 10kW  140kW  {20kW | 40kW }25kWw OkW  |10kW {15kW }j15kW
Output HP2 30kW  {7.5kW {15kW  |15kW%W 7.5kW 130kW |15kW | 30kW 115kW [30kw |7.5kw |10kW 110kw
LP AkW  11.9kW | 4kW 3kW 800W 12.5kW | 4kW 4kW 4kW 1kW 4kW 3kW kW
Rating HP Int. Cont, | Int. Int, Cont. |Int. Cont. | Int, Int. Int. Cont. |Cont., |Int,
LP Int, Cont. {Int. Int, Cont. |Cont. iInt,. Iint, Int. Cont. |Int. Int,. Cont.
ax.Pen. 1.0 1.15 J1.15 1.0 1.0 1.15 1.0 T
iy HPL | (L5)a [5%A (B IIEH] 64 (58 94 (518 {510 () il R (657
athode . . . . 1.0% .85 T
Current | ‘o ':5 oA (3 fC55)s b |(45)a ‘:A (498} (:55)2 {{.45) Sl R (5.7
- . . . o1 .9 .9 .9
L2 1 Caa '™ 1 Csaf(Cas)a 0% 1-8%  (Caa | Conal(Caa |83 |Ca)a {(Cas)a -2
[Max.Screen HP 35mA  |15mA | 60mA  [60mA 15mA  §35mA  [40mA [35mA ][60mA [|35mA  !15mA  |30mA mA
Current LP 30mA  |20mA | 60mA  [50mA 15mA OmA {30mA [60mA |30mA J15mA {30mA [50mA  |50mA
Line Up HP 5 ming! =~ 5 mins {5 mins minsi{5 mins| - 5 mins{5 mins |5 mins |5 mins} - 5 ming
Time LP 5 mins] - 5 mins |5 mins |5 mins}] -~ 5 mins! 5 mins{5 mins |5 mins |5 mins|{5 mins| -
E.H.T HP1 10.5kVI10kV | 10kV |J10kV 10.5kV]10.5kVi10ky | 10.5kV}10kV  J10.5kV {10.5kV]10kV |10kV
tTene HP2 8.5kV | 9kV 9kV 9kV 8.5kV 18.5kV | 9kV {8.5kV | 9kV [B8.5kV [8.5kV | 9kV okV
RF Amp.Bias HP 5.5.B. |C.W. C.W, C.W. S.5.B.[s5.5.B.]C.W. }]S.S8.B.JC.W. 5.5.B.|S.5.B.|C.W, C.W.
Truck HP 350V |500V ] 500V |500V 350V {350V {500V ] 350V 500V 350V {350V 1500V |500V
Bias LP 350V {500V | 500V  }500Y¥ 350V 500V {350V | S500V 1350V 350V 1350V 1500V {500V
Neg. HP On Off Off Off On On Off On 0ff On On Off Off
Feedbacki LP On Off Off Off On off On Off On 1On 0Ob Off Off

(19%3des T1*71°V)

NOTES: HP1 and HP2 refer to high power working below and above 22 Mc/s respectively.
Por DSB working output figures are carrier power
For SSB working cathode currents refer to the two tone line up condition, and output figures are the

orresponding peak envelope power.

o
mittent services (normal speech on SSB).

Cathode current figures in parenthesis give the average ourrent on inter-




NOTES: (Continued) On-Off Keying refers only to services where "key-down" represents "Mark”,
Where 'key-up'" represents "mark" the FSK line-up figures must be used,

*In this condition greater efficiency may be realised by dropping the
Exciter H.T. to 4.6 XV (by switch K.S6) and the E.H.T. to 7.5 kV

with cathode end screen currents of 0.9 amp and 50 mA on each R.F. Truck
outputs of 2.4-2.5%W (LP) 16 kW(HP1) and 10 kW (HP2) can be obtained.
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DS5.13 DUAL WORKING

(TROPICAL CONDITION)
TABLE II
1. 2% 3. 4. 5. 6. 7. 8. 9,
Service |1 [8.5.B. | F.s.k |TPdcPendent ) Simultefeoust, s.3. |s.s.3. S.5.B.  |S.5.B. |F.S.K
Independent | Simultaneous .

? S.S.B, F.S5.K. On-0f On-Off D.5.B. | F.S.K. On-Off D.Ss.B. |[On-Off
Output 1 4kW 1kW AkW kW 800W 4kW 4kW 4kW  |12.5kW

2 AkW 1kW 4kW 3kW 800W 2.5kW 4kW 1kW {2.5kW
Rating 1 Int, Cont. Int. Int. Cont. Int. Int. Int. {Cont.

2 {Int. Cont., Int. Int. Cont. Cont. Int. Cont.|Int.
Max.Cath 1 1.9(.4)A | .63A [1.15(.57)4 | .9(.45)4 638 | .9(.4)A .9(.4)A .9(.4)Al.8(.4)a
ode current2{.9(.4)A | 634 [1.15(.57)A | .9(.45)A 634 .84 1.15(.57)A].7A .84
Max.Screen 1 |30mA 20mA 60mA 50mA 20mA 30mA 30mA 30mA | 30mA
eurrent| 2 |30mA 20mA 60mA 50mA 20mA 30mA 60mi 20mA | 30mA
Line-up| 1 5 mins - 5 mins 5 mins mins | 5 mins 5 mins 5 mins -
Time 2 5 mins - 5 mins 5 mins 5 mins - 5 mins 5 mins 5 mins
Bias 1 350V 500V 500V 500V 350V 350V 350V 350V 350V

2 350V 500V 500V 500V 350V 500V 500V 350V 500V
Neg. 1 On Off Off Qff On On On On off
Feedback 2 {On Off Off Off On Off Off On Off

NOTES: For DSB Working output figures are carrier power.

For 3SB Working valve currents refer to the two tone line-up condition, and output
figures are the corresponding peak envelope power.
Cathode current figures in parenthesis give the average currents on intermittent
gervices (normal speech on SSB).
On-Off keying refers only to service where "key-down" represents "Mark".
Where "key-up" represents "mark" the FSK line-up figures must be used.
*In this condition greater efficiency may be realised by dropping the H.T. to
4.6kV (by switch K.S6).

AP,2883R Vol.l Part 1
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‘With cathode and screen currents of 0.9 amp and 50 mA
respectively two outputs each of 2.4-2.5 kW can be obtained.

(A.L.1 Sept.61)




1.0

2.0

CHAFTER 9

MALPTENANGE

PREVENTATIVE MATNTENANCE - ROUTINE CHECKS

Regular attention will go a long way to prevent faults developing.
The organisation and timing of this routine can best be decided upon by
the operator to fit in with transmission’ schedules, The following
suggestions, therefore, are offered as a guide. It rmust be emphasized,
houever, that a regular routine will reduce the loss of transmission
time to a minimm,

N.B. WNo contactor or relay should be touched unless all safety isolabtors
arc switched off, Failure to take this precaution mey result in
serious damage to the equipment.

GENFRAL POINTS

By keeping a daily record of meter readings against valve life, any
falling off in emission will be detected and the valve may be replaced
before it becomes quite useless, thus avoiding a possible break in trans-
mission, For these records to serve a useful purpose, it is important

hat the conditions of measurement remain constant in respect to supply
voltage and tranemission frecuency,

2,1 (Cleaning

411 parts of the transmitter, inside and out, should be kept perfectly
clean and free from dust, Particular attention should be paid to all
high voltage components - insulators, valve envelopcs and oil-filled cap-
acitor caps. Should a flashover occur across the glass envelope of a
valve, due to dirt, it will almost certainly ruin the valve. The nresence
of quantitics of dust on the valve envelopes is alco likely to result in
the formation of hot spots. A soft cloth moistened in methylated spirit
may be used for cleaning valves. The operation should be carried out when
valves are cold and water-should never be substituted for spirit.

The air filters in the air cooling systems should be 1lifted out of
their slots and cleaned, This can best be done by blowing sir through
in the reverse direction,

Any marks on spark gap horns should be cleaned off with fine emery
cloth end the horns repolished. Check that the settings are correct,
vizgs=-
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Meintenance

E.H.T, transformer: 0.5 inch (1.27 cms) (3 gaps)
E.n.*. smoothinz choket 0.5 inch (1.27 oms)

ﬂv/ RJ,F, Output Amplifiers: 't‘v‘ﬁi—mdr-@rli:ea?} (2 gaps)
(v 2]

2.2 Conhactors and Relays

A1l contactors should be regularly inspected for pitted contacts
and appropriate action taken,

Contacts on telephone type relays should be cleaned very gently
with the Cleaning Tool 4258. Contact eprings should only be adjusted
vhen absolutely necessary. Use only the Spring Bender Tool 42944 and
take great care to avoid overbending, Adjustment and test figures for
the varicus relays used in the transmitter are given in the follouing
tablet the actual methods used being described in Appendix 5 - "Main-
tenance of Toleovhone Type Relaysh.

, it Coil | Contact {Recidual | Mininum Operate

{ Relay | Resistance| Pressure | Gap in [Saturation] Current

i Code | Grams 11/1000 of| Current mh

i _if ) inch mh

V4672 AZE | 2000 16 - 20 12 20 6

| 4662 MAA 1 120 30 minimm 4 100 54 = 55

4662 MGG i 6250 16 - 20 | 12 12 3.4

| 4664 MEY | 2000 16 -2 | 4 21 10

[ 4666 MAM | 1950 16 - 20 4 21 10

L 4666 M 1 1950 16-20 1 4 1+ 2 12

{ 4666 MBX | 2000 16 =20 | 4 2 11

| 4666 MAZ ;2000 16 -2 | 12 2 12

| 4666 MCA | 2000 16 - 20 | 4 pal 12 .

; 4666 MBZ 1 1000 16 - 20 4 29 16

4666 MCE ! 200 16 - 20 4 21 14

i 4666 MBY | 2000 16 - 20 i 4 21 12
4664 MOP 1 1950 16 -20 | 12 2 9
4661 MIB i 120 30 minimum, 12 100 44 - 45
4632 ACT | 1100 16 - 20 4 29 7.5
4185 1¢ ' 1000 15 - 21 - 41,2 18,2
4181 GR | 800 11 - 15 - 44 26
_4662 MO ¢ 2000 .1 16 = 20 4. .36 10

No instructions are given for adjusting the Midget Relay type 4181
(R in the Oscillator and Negative Fccdback Unit, 26-LU.234G, as it is
considored beyond the scope of normel station maintenances In the
unlikely cvent of troubles being experionced with this relay it should
be removed from the unit and rcplaced by the spare provided which will

HB.1008-C -114 -
Issue 1

9/53



Yointenance
be either a type 4131 CR or =z type 4189 GE.

2«3 Coils and Chokes

Ensure that the windings on all coils and chokes are fixed rigidly,
If they become loose during service, short-circuited turns may result.

The pressure by the contact wheels on coils L2, Lll, L2l (Oscillator
and Negative Feedback Unit 28-LU,234G) should be of the order of 600 gms.

2.4 Iubrication
All variable capecitor bearings, mechanical interlocks and other
meving parts should be lubricated with small quemtities of oil, any sur-

plus oil being carefully removed.

The pgearing mechanism assoclated with the coils in the R.I'. Exciter
Unit (181-LU,13E) should be oiled periodically.,

A faint smear of petroleum jelly should be applied to the switch

blades of isolators, etc,

Ensure that the waveband switch has complete freedom of movement,
Any stiffness may lead to indeterminate location causing flashover, All
bearings should therefore be oiled,

Part of the stiffness of the waveband switch may te due to friction
between two lugs on the back of the R,F. Exciter and the clutch plate on
the Truck,

2.5 0il Levels

0il levels in all oil~{illecd components such as transformers,
capacitors, chokes etc., should be checked and, if necessary, Mtovped up"
with Grade 'B! transformer oil,

After a period of a few years, samples of the oil from the open
breather type of transformer, smoothing choke, feed reactor, regulator etec,
should be analysed in accordance with the British Standard Specification
BS.148 by a competent body. If means are not available for complete
analysis, the procedures under Appendix VII of the above specification
entitled "Electric Strength" and under Appendix XI - "Crackle Test®
(moisture content) should be carried out.

HB,1008-C - 115 -~
Issue 1

9/53



Maintenance

2,6 Filament Voltases

These should be checked from time to time with a voltmeter of high
accuracy. £Adjustments, if necessary, can be made as indicated in
Chapter 5 Sections 4.4 and 4.5.

2,7 Selenium Rectifiers

The voltages of all selenium rectifiers should be checked from time
to time as it may be that up to 10,000 hours there will be a falling
off of output voltage due to Mageing®" of the rectifiers, This is
because, over a long period of time, there is a gradual increase in
the forward resistance of selenium rectifier discs, Tapwings are
provided on &ll supply transformers by means of which this change of
output can be compensated, Further ageing is extremely unlikely after
10,000 hours, but should this happen, suitable adjustment can again be
made,

2.8 Conditioning H.C,M.V, Valves

After replacing any h.c.m.,v. rectifier valve (4049D or 4078CA)
allow 30 minutes with the filament switched on only before applying h.t.
This waiting period is only necessary when the equipment is first put -
into service or when one of the rectifier valves has been replaced.
Normally the automatic delay will be sufficient, but the first time
h.c.m.,ve velves are used after being handled or shaken, mercury may be
lodged on the electrodes and cause flashback if h,t, is switched on,
However, 30 minutes heating time will settle the mercury and protect
the valve,

2.9 Automatic Voltage Rezulator

T o " -

The regulator is self-contained and together with its operating
mechanism, completely oil-immersed, As rubbing contacts are eliminat-
ed no periodical maintenance is required,

The Astatic relay does not recuire regular attention since there
is no wear or arcing of oven contacts and the mercury switch is capable
of an unlimited number of operations,

The regulator should be given the routine examination following
the standard practice for ordinary static tresnsformers., Satisfectory
operation may be checked by changing the voltage Iﬂ or more, by hand
operation. The automatic gear should then function and correct the
voltage to its original value,
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3.0

4.0

5.0

e

Mzintenance

AIR COCLING SYSTEM

Check motor and fan bearings for cool running and lubricate as in
Chapter 6 section 8,0.

The gir filters should be tleaned at least once a fortnight. To do
this the filters should be removed and immersed in a solvent such as wash-
ing soda, After cleaning remove the filters and allow to dry, then
recharge them in the oiling tank with Shell Carnia No. 69 filter oil.

If this is not available, grade A transformer oil may be nsed.

VALVE CUANGING PROGEDURE

4.1 R.E. Output Amplificr Velves, Type 3J/260F

(1) Remove the {ilament connections,

.(2) TUndo the two thumbscreus and swing the grid platform badkward onitshinges

until it engages the retaining clip, The vealve may nou be lifted clear.

(3) Replace the valve carefully, having regard for the glass insulators
on which it stands.

4,2 Truck Final Amplifier Valve, Type 5J/180E

Pull R,F. Truck out on runners.
Open side panel giving access to valve.
Remove valve connections and renlace valves

(a
(v
(c

e e N

N.E., VWhen handling the above valve tyves, care should be taken
to keep them upright. Under no circumstances should crated
valves be stored on their sides,

METHOD OF ADJUSTING THERMAL SWITGH TN, TRUCK FINAL AIPLIFIER

In the event of this switch failing to open at 100°C carry out
following procedures;-

(1) Reuove switch and immerse the end, containing bi-metal strips, into
noiling water. '

N ra
(2) Allow S AUnuTES for switch to attain temperature of 100°C (i,e.

temperature of boiling waber),
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(3) Loosen locking grub screws., Adjust knurled knob until switch
opens and tighten locking screw.

(4) Teke care to dry switch thoroughly and then replace,
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1.0

2.0

3.0

CHAPTER. 10
FAULT._LOCATION
GENERAL

The trensmitter is amply provided with meters, signal lamps and
elarm systems, It is possible, therefore, to locate very quickly the
section of the circuit in which the fault haS occurred and the probable
nature of the fault,

An additionel advantage is that the control circuits are divided,
generally spesking, into two systems., There is the forward system which
initiates a change in circuit conditions (closing of contactors etce),
and the signalling back system, which is connected across the circuit
experiencing the change. The two are, therefore, independent and <che
signalling back system gives a true indicotion of what has actually
happened in the main circuit.

It is possible, though unlikely, that the fault may have occurred
in .the initiating control circuit. This can soon be confirmed by visual
and other dinspection, and reference to the control circuit disgrams Figs.
20, 21, 24 end 25. It is important, however, before attempting to locate
an apperent fault in a control circuit to check that all operations have
been performed correctly in accordance with the sequence ocutlined in
Chapter 7. .

To facilitate speedy correction of any fault, both onerators and
maintenance persomnel should make themselves as familiar as possible with
the contents of this Handbook,

FAULTS DUE TQ VALVE FATLURE

Premgture filament failure ig of rare occurrence in the valve types
used in this transmitter, Failure will occur due to gradual loss of
emission as the valve approaches the end of its useful life,

By keeping a daily record of meter readings against valve life, any
falling off in emission will he detected and the valve may be’ repluced
before it becomes quite useless, thus avoiding a possible b”eak in trans-
'‘mission,

FAULTS DUE TO GIRCUIT COMPONENTS

In the event of a fault occurring due to the complete failure of
a circuit ..component it is rclatively easy to locate the particular com-
ponent, but any circuit involving a series of contacts such as a
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Fault Location

control circuit mey fail to function proverly due to the presence of
dirt on a contact or due to the accidental omission to close a switch.

When locating such a fault operators may find it helpful to trace
the circuit from point to point with the aid of tihe drawings supplied
with this Handbodk,

4.0 AUTOMATIC VOLTAGE REGUI ATOR
4,1 Fault Analysis

Faults may be diagnosed by the effect they produce in the operation
of the regulator. There are four effects, as followst— :

4.1.1 The astatic relay does not onerate, due tos-~

(2) Relay supply cut=off,

(v) Relay fuses blown.

(c) Open circuit in the relay tapping board flexible link,
(d) Open circuit in the relay coil.

4,1.,2 The motor does not onerate, due tos-

(a) Motor supply cut off.

(b) Motor fuses blown.

(¢) Motor connections at fault.

(d) ?otor capacitor broken down.

(e) Seizure of mechenism.

(f) Motor running but not moving coil.

4.1.3 The cear runs one way or runs to onme end, due to:-

(a) Supply voltage outside the renge of the regulator.
(b) Defective relay mercury switch or movement.

(c) Relay sticking.

(d) Short circuit in the relay winding,

(e) Motor connections at fault.

4,1,4 "Hunting" due tos-

(a) Relay sticking.
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Fault Testing
4.2,1 Relay does not Operate

Check that the regulator is energised; and if so, connect a
voltmeter to read the voltage acrosc terminals 1 and 2 in the con-
trol cubicle, If no indication is obtained lock [or a broken
connection betveen the regulator terminals and the control panels,

If an indication is obtained across Terminals 1 and 2, the
voltmeter should then be connected across the relay coil terminals
which are locazted at the top left-hand corner of the panel,

The relay switch should.be in the ON positicn, If no indica-
tion is obhtained, there will be an cpen circuit in the connections
from the fuseg to the relay coil, or from terminals 1 ond 2 to the
fusess The fuses should be examined to see that they are intact,
and if not, rewired with 36 S.W.G. copper wire, If the open ‘cir-
cuit is in the panel connections the panel should be reroved and the
connections anc resistors exemined,

If an indication is obtained acrons the relay terminals and the
relay does not function, an open circuit in the relay coil connections
or the flexible tapping link is indicated, The insulating ferrules
on the link plugs should be unscrewed and the connection betwecen the
flexible cable and the plug examined,

4.2.2‘ lotor does not Operate

The motor is operated from one phase of the supvly via the
mercury relay, capacitors being used to obtain split-phase operation.
If the motor does not run when the mercury suitch makes contact, tects
should be made to verify that the suooly ig through to the cubicle,
Examine the fuses and if necessary re-wire the holders with 34 S,U.G.
copver wire, .

If the supply is present and the motor does not rmn, runs very
slowly or runs in the ®"raise" direction only, the phase-splitting cap-
acitors may be defective., These may be tested as followsi-

Comnncet the capacitor in series with a 60 wabt 230-volt lamp and
connect the combination across a 230 volt 50 ¢/s supply. Short cir-
cult the capacitor, and if the lamp increases in brightness the cap-
acitor may be assumed to be satislactory,
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Fault Iocation
If the capacitors are in good order asnd the motor does not
run, an ameter should be inserted in the lead connected to the
centre contact of the mercury switch, The current should be
between 0,42 end 1,68 emperes (depending on motor size), If no
indication is given an open circuit exists in the motor or its
associated wiring,

4.2.3 Seigure of Mechanism

This may be checked by the hand operating crank. This gear
is designed for operation without undue effort by an average merson
ané it 1s unnecessary to utilisc levers, cte., to efiect operation,
External levers.or undue force should not be used,

4.2.4 Mobor Running but not moving Coil

This is a mechanical defect, and either the gear wheel tecth
*have been stripped, or one of the pins which sccure the gears to
the shaft may have sheared through. Thig can be checled visually,

4.2.5 Gear only Runs one Way or Tuns 1o ong End

-

This fault can be due to a number of causes, listed belows-

(a) Supply Voltage Qubside the Range of the Regulator

If the variation in the supply voltage is greater than the
range of the regulator, the regulator will operate to an end pos-
ition. The relay will hold the mercury switch in the "contact?
position, the motor will ko energised and will operate the regulator
to the end position in an cndeavour to correct the cutput voltage to
its normal value,. i
(b) Defective Morcury Switch and/or lbvement

This can be checked visually. The relsy movement should be
examined to see that it is free on its pivot, and that the strcam
of mercury will mske in each direction vhen the switch tilts over,
If neccssary the mercury switch movement can be removed from the
relay and replaced by a new movement, It will be necessary to
remove the complete relay from the cubicle in order to do this,
When removing the switch movement from the relay the nuts securing
the hook to the spindle must not be removed,
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fault Location
(¢) Relay Sticking in "Raise! or MLower® Position

The plunger and movement should operate in a smooth, even
menner, The operation of the relay msy be checked by varying the
supply to the relay and watching the movement tilt over in one dir-
ection and then the other when the voltaze 1s altered from the normal
by approxinately + 1%.

NSticking® may also occur if the relay plunger has become dam-—
aged, or the bearings have become worn so that movement is jerky and
uneven, This condition is usually accompanied by considerable noise
and vibration,

If the plunger moves too far with the supnly voltage high, the
cam~shaped bakelite stop situated on the top left-hand screw of the
movement support should be examined, and if necessary adjusted and
locked, The cam washer can be adjusted to the right or left to
stop the movement sooner or later in its travel, The switch should
be permitted to contact with 4" clearance between the stop and the
weight on the movement,

(d) Short Circuit in Relay Winding

If a short circuit should occur, the voltage which will then
maintain the movement in the neutral position will not correspond
with the voltage Indicated on the terminal board. The new balanced-
rosition voltage may possibly be such that the regular output voltage
range will not normelly maintain the relay in the neutral position
and the regulator will then run to the end position, It will be
necessary to return the complete core and coil for repair, or a new
core and coll can be supplied,

4.2,6 '"Hunting®

If, under normal. operating conditions, the relay is observed to
be operating continuously, with the mercury switch contacting from
one side to the other, even when the input voltage and the load are
constant, or, if the relay operates a number of times in this manner
after correcting a voltage change, the rclay is said to be "Hunting®.

The "Hunting! effeoct can be stopped by meking the relay less
sensitive, i,e., by the addition of loading weights to the switch
movement below the spindle. '

Wunting" may occur if the relsy plunger has become damaged,
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Fault Location

or the bearings have become worn, so that the moveuent is jerky
and uneven. This condition is usually accompanied by considerable
noise and vibraticn.

5.0 TYPICAL : FAULm TR.GCING PROCEDURE

In this section typical fault tracing procedure is given and it
is assumed, for the purpose of description, that the transmitter is
undergo;ng initial alignment in the manner described in Capter 6, It
is also assumed that a fault has arisen in the r.f, system which prevents
the cathode current in the truck final amplifier stage from rising when
the Exciter Output Control is turned in a clockwise direction., The
problem is dezlt with broadly and should prove of value when tracing any
gencral faults in the r.f., circuits,.

5.1 Symptom

Cathode current of valve V1, (fig. 4) in Truck Final .mplifier in
R.F. Truck does not rise when DRIVE LEVEL control on Oscillator and
Negative Feodback Unit is burned from minimim to maximm,

5.2 Action

(1) Switch off at once and turn Drive Level control in a fully anti-
clockwise directicn.

(2) Check all setting-up operations including those essential to the
- functioning of the S.8.B, Drive Unit and the Oscillator and Nega-
tive Foedback Unit, HNote especially that the Exciter Output con-
trol is at normal setting,

(3) Switch on equipment again and turn Drive Level control in clock-
wise direction, noting if there is eny indication of current in
the grid circuit of the Pemulitimatc R.F. Amplifier valve V1 (Fig.
4), If current is indicated there should also be a deflection
of the pointer on the TRUCK FINAL AMPLIFIER CATHODE CULRENT meter
but should defloction be small and equal in value to grid current,
it may be assumed that the 1500 volt supply is not available at
screcen of V1, This is possibly due to one of the following
causes:-—

(a) Comnections on h.t, terminal in base of exeiter power supply
unit incorrectly made.

(b) Failurec of Relay Unit (82-LRA.1C) in R.F, Truck,

(c) Disconnection (wiring or contacts) in 1500 volt supoly line
to screen of V1 (fig. 4).
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(6)

(7)

(8)

(9)
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Fault Location

If symptoms described in (3) are not applicable, again switch on

and, with Drive Level control turned for very lov drive, check

current indicated by meter in screen circuit of V1. If exception-
ally high it is most probable that h.t. supplies are available at
anode of V1, Check voltage indicated by h,%, voltmeter (on Exciter
Power Supply Unit, K) and, if indication at that point is correct, the
fault must be due to disconnection of the circuit (cables or contacts)
between h.,t. suprly and anode of V1,

If, when transmitter is operated, no current is indicated by mecter

in grid circuit of the Truck Final Amplifier V1 check cathode current
of V6 (R.F. Exciter Unit fig. 5). Observe if current rises as Drive .
Level control is turned in clockwise direction, If so, anode circuit
of stage may be defective, Defect may be due to one of the follovwing
causess-

(a) Faulty tuning capacitor.

(b) Break in connection between anode of V6 (fig, 5) and grid of V1
(fig. 4). :

(¢) Contact wheel off variable inductor.

If cathode current of valve V6 (fig, 5) does not rise at all when
checked in manner described in (5) it should be assumed that a fault
hes developed either in the earlier stages of the e:iciter, in the
Drive Unit, or in the Oscillator and Negative Fecdback Unit,

Failure of either the 3,1 Mc/s drive or the beat fracuency will

result in failure of the Exciter to tune in accordence with calibration
settings, In this case it is advisable to check both outnuts and
meter indications of the Oscillator and Negative Fecedback Unit,

In the event of failure of the beat frequency oscillator referred to
in (7) both crystal and auto operation should e checked (if aveilable
an external oscillator can be tried). The valvés (V1, V2 and V3)
should be inspected together with the rotating inductors.

The 3.1 Mc/s signal originates in the separate Drive Unit, If this
unit is normal but no 3,1 Mc/s input appears at the Exciter, valves
V4, V5 and V6 in the Oscillator and Negative Feedback Unit should be
checked and associated circuits examined,

(Note: If a rceeiver is not availaeble, input to each stage must be

checked with a valve voltneter located between grid pin of
eppropriate valve and chassis,)
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Fenlt Location

(10) If during operations, detailed abeve, it is found that a stage
is faulty the following circuit checks should be made:—

Check for foulty valve, shorted connection in anode circuit,
defective components in tuned circuit, disconnection of wiring in
tuned circuit, and for bad contacts in band-switch,

Finelly, it is essential that, if during checking ovorations any
change 1s made to tuned circuits, it should be followed by realign-
ment in accordance with instructions given later. However, it is
most unwise to upset circuit adjustments unless necessary and, if
possible, this course should be avoided.

ORDERING, 4 SPARE PART

If, in the coursc of repair or maintenance work, a commonent is
required vhich 1s not among the spares provided, it should be obtained
through Standard Telephones and Cables Limited (Radio Division) Oakleigh
Road, New Southgate, London, N.11, England, Quote:-

(2)
(v)

(e)

(a)

(e)

(£)
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The unit letter (given in Chapter 3) for the unit concerncd.
The appropriate drawing number, e,gs "Fig, 5 R.F. Truck
Schematic® ag given in the list of drawings in the front of
this Handbook,

Component identification as shown on the drawing, e.g.
Uregistor ROM plus any additional information given in the
component lists in Appendix 1, -

A1l data which may appear on a label fixed to an item not
made by Standard Telephones and Cables Ltd,

Type and serial number of the transmitter. The type is
"DS,13", the scrial number will be found on the test report.

Full shipping instructions,
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Fault Location

7.0 FAULT INDICATION
| case | Erroet i Indication Cfg;;gggﬂgfﬁ;a r
Mains input 0il circuit i Transmitter off | Rencat switching on§
overload . bresker trips _f . __ ___ __ _lprocedure i
D.C. Overload Exciter H,T. Exciter H.T,on/ | Reduce Drive vael ;
on 6 XV, 1.5 XV | removed j off lamp, off control. Cloge
or 500V H,T ; Exciter HT on/off
Rectificrs i button, Restore |
; Drive Ievel controli
Bt o ot & e s v rm e A a eere & w3 e s e e mea— PR H
! Low bias volt- EHT breaker i EHT on/off lamp| Close EHT on/off |
’ age to RFA opens tooff button !
e e e - — .
! Low bias volt- | Exciter U Exciter HT on/ | Reduce Drive Level
! age to RF Truck ! removed off lamn, off control, Close
! : Exciter HT on/off
; ! button. Restcre }
: Drive Lovel control
. Low current to | EHT breaker EMT on/off lamp| When fault is cleant
: EHT Rectifier ; opens off, EHT pre- ed, "WCW Fils i
i Filements pared larp off, | Heating Commle otodh !
| UCIW Fils, Hcatd and YEHT, Preparod?
: ing Commenced lamps light after a
i lamp ON, delay of 15 mins. :
| HCW Fils Heat-: Close the EHT on/ i
i ing Comnleted, | off button. |
lamp OFF. |
Low RFA air flow| RFA valves RFA Fils. and . Closc RI' Amp Tils.
filaments off, Air lamp off, | ond air on/off :
EHT breaker EHT on/gff lamp button.
opens I orff If fault is clear-
; , od tho lam lights!
i ofver 10 secs,
dclay, Close EHT
L e | on/off button.
Truck Final “‘ lenent supply Filament supply
Amplificr valve ; removed from 3 rescts itsclf when|
overheating the valve : I valve has coolnd !
. { down, !
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Panlt Location

(Resetting Relay Unit on MANUAL overabion)

e i e i e e e il
»

Cause

Effcetb Indlc vtion Action

-

§ Instantaneous
1 /G 0/L (Rel.
FGL).

e o

PR . B

"il Overlom‘t mq ircuit rcsetes when i
lemp lights and !0/ is cleared.
slarm bell ring iClose ELT On/OCf
until ENT is re- . button.

J.applied. i —

LG exeitation
removed, EFT
breaker opens,

| Sustained AC
0/L (Rel.PB)

LC excitation
removed, GHL

WAC Qverload! C.’LI‘CU.:Lu rosets vhen
lamp 1i%hts and ‘O/I ig cleared.

(I OV WO UPSPRIRPURI S

brosker ovnens, | elarnm bell rings|Close EHT On/Off
\ until ELT is re- button, ‘
HIl : apnlied, .
i DC C/L or I iC oxcitation | "DC overload! ; Circuit resets when

excess cathode
currcent on RF

i
!

removed,  EHT
breaker opens.

lamp lights and '0/L is cleared.
olarm bell rings;Close EHT On/Cff

amp valves until BHT is | button, ;
AN S e rapplied
(Resctting Relay Unot on AUTO operation)
| Ceusc Effcob Indicetion ¢ .cbticn i
T e m—r S tdl S
{ Instentonoous { (1) 4C end DC |, LC lemp and . Circuit rosets :
I 20 O/ (Rel. sxeitation i alarm bell i automatically.
| FGL). removed. . operate until t
L circuit resets.
1 If the O/L (2) EHT breeker! AC lamp and | Close EAT on/off
persists the | opens. 2larm bell : button,

excitation is
romoved and

M‘-ﬁ 1 Vo ol e Vot i

i

i

opercte ontil
EIT is re-

[ PRIHREPRETRPUSHRIOW SN

the circuit : applied

resebs itsclf !

3 times. O/L § ;
persists after i '
{ 3rd trial § L B3
i Sustained 40 | EAT brecker | .C lamp and Closc HHT on/off
EO/L (Rel.PB) | opens j elarm bell button,
: ! ! opereve until
} | EHT is re- ;

| applied. i

H e o e e ——— e wm w E e v e dear e m e A rw TRy e
HE.1008~C - 128 -
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Canse

Effect

R e S Y

B e e

Indication

;

-

Action

¥

DC O/ or excess
cathode current
on RF Amp.
valves.

s e

' If 0/L persists
the excitation
is removed and
the circuit re~
sets itself 3

times, O/L

persists after

@ reroe m w———

-

- -

(1) AC and DC
excitation re-

moved,

-~

DC lamp and zlarm
Bell operate until
circuit resets,

Circuit resets;
avtomatically.;

(2) EHT breaker

opens.

§ 3rd trial,

EB.1008-C
Issue 1

9/53
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DC lamp and alern {Close EAT on/

bell operate until
EHT is re-applied.

off button.




1.0

2.0

CIAPTER 11

CRIRAL
Should it become necessary, at any time, to replace components in -
the various units of the equipment or should normal fault tracing wrocecdure
fail to disclose causes of unsatisfactory performance it may be necessary
to carry out re-alignment, For this eventudlity a series of re-align—
ment instructions are given in following sections of this chapter, It
should, however, be clearly understood that re-alignment is not a routine
procedure and should only he carried cut in cases of absolutc necessity.
Jurther, the work should only be undertcken by skilled radio engineers,

RE-ALICYIENT. THE OSCIILATOR AND MEGATIVE FEETBACK UNIT

2,1 Test equipment required

2 = Valve voltmeters 0,25 to 150 volt range. Fitted with r.f.
probes,

.1 = Crystal-controlled wavemeter such as the type B.C., 221,

1 - Milti-renge voltmeter and milliameter., (An Avometer Model 7
is suitable,)

1 - Signal generator, ith an output of 1 volt into 75 ohms (at
6.2 Mc/s).

1 « Trimning Tool, Code No, 73/4215 AG.

Crystals as normally used in the unit,

2.2 Mechanical checks

A thorough mechanical check should be made, with the unit cut of
the r.f. truck, in the following manner ;-

2.2.1 Turn the Oscillator Tuning control in a clockuise direction

until it reaches the stop position,  Check that the contact
wheels or brushes are set one third of a turn from the top of all
the coils,

2.2.2 Check that the four screws which secure the tuning unit to
the main chassis are well tightened,

2.2.3 Check that there is no cxcessive end-play on the coils in
the tuning unit,

2.2.4 Turn each tuning coil ggainst the gear-tensioning spring

and check that each returns satisfactorily to its normal
position upon being released., This is varticularly important when
dealing with the oscillator coil,

11B8,1008-C - 131~
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Ro-alignment

2.2.5 Check that a1l [ixing screws on the coil cons are well

tightened,

2.2.6 Check that the lirne-up marks on the tuning scroll are

correct (i.e. to ensure that no disengagement of gearing has

occurred since the initial elignment at the factory).

2.3 Electrical re-aligmment

2.3.1 General checks

(a)

(b)

(e)

(a)

HB.1008-C
Tgsue 1

9/53

Open the lower right-hcnd side door of the r.,f, truck, with
the master key.

Obtain a small box or similar support, position it close to
the right-hand side of the truck and lay the Oscillator end
Negative Feedback Unit upcn it. Position the unit on its
side, with valves V4 and V6 uppermost and with plug termina-
tions facing towards the truck, Connect up P6 (pover plug),
P7 (red plug), P8 (orange plug), P9 (blue plug) and P10 (vhite
plug) to relevant cables in the truck, Connect up P11l (black
plug) vith a pair of wires. (This arrangement enables the
unit to function ocutside the truck without the necessity of
providing an assortment of extention leads.)

Switch the 6,00V isolator (S1) on the Exciter Power Survly
Unit, to OFF, and remove lamps 2 and 3 from the screen cir-
cuit of the finel amplifier valve V1, in the r.f. truck,
Switch on the power equipment and the r.f, truck in the
normel mammer, Check that the 500 volt supply is correct.
(It will be assumed that the H.T. will be switched on or
off, as required, by the engineer during the remainder of
the tests on this unit,)

Set the Feedback On/Off switch, on the Oscillator and Nega-
tive Feedback Unit to ON and turn the Oscillator Selector

to a position vwhere no crystal is fitted., Using the Avo-
meter Model 7 (or equivalent meter) check the filament and
anode voltages of V1 to V6 and the voltage at the junction
of L3, R1l, Check the cathode gurrents of the valves,
Compere the figurzs obtained with those quoted in the typical
test sheet,
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Re-alignment

(e) Check the operation of the thermostatically controlled heating
elemcnts in the crystal oven. For this purpose switch off the
equipment and remove the cover frcm the crystal oven and fib a
Longite sheet (or a sheet of some other heat-insulating material)
as a temporary cover in its place. The sheset should be drilled
in the centre and a thermometer fitted through the hole in order
that temperature variations may be observed from time to time.
Switch on the equipment again and allow at least two hours for
the oven temrerature to reach a stable temperature. Check that
the temperature reached is 60°C + 2°,  If the temperature is
incorrect adjust thermostat THL as necessary, For this purpose
it will be necessary to remove the lower cover plate (nearest V1)
at the rear of the oven, to cbtain access tc the thermostat.
After ecach adjustment allow at least 20 minutes for conditions
to re-stabilise, Short circuit oven terminals numbers 2 and 3
and allow the oven to continue geating. Check that when a
temperature of approximately 80°C is reached the white indicator
lamp on the front panel of the unit is illuminated and the tempe
erature ceases tc rise. Remove the short circuit and replace
the oven cover.

NCTE: The 80°C thermostat is enclosed by a small cover and is
situated immediately above the 60" thermostat.

2.3.2 Re-aligning the beat-fregquency oscillator

(2) Set the Crystal Selector to INT 0SC. and set the Osecillator
Tuning control to 10 Mc/s as indicated on the black scale.
If the eguipment has just been switched on allow a pericd of
at least 30 minutes for the oscillatcr to stop initial drift
then, using the precision wavemeter, check the frequency.
This should be 6.9 Mc/s at the anode of V3. If it differs by
more than 20 ke/s adjust condenser C8 to obtain the correct
frequency. (Note: It is possible that one of the padding
elements of CT has been removed at the Factory to enable C8
to tune.)

(b) Tune the ancde circuits of V2, V3 by adjusting trimmer conden-
sers (23 and C43, respectively, for minimum cathode currents.
Check the adjustment of C45 for equal indications by valve
voltmeters connected across plugs P8 and P9. Bach time C45
is adjusted retune trimmer condenser C43. (Note: It is
important to tune for dip where stated.)
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Re-alignment

(c) Turn the Oscillator Tuning control to 28 Mc/s as indicated by
the scele. Using the wavemeter chack that the frequency at
the anode circuit of V3 is 24.9 Mc/s. If it differs by more
than 50 kc/s unlock and adjust L1 to obtain the corrcet freg-
uency, then unlock and adjust L10 and L20 for minimum anode
currents of V2 and V3, respectively. If a Aip in anode current
of V2 is not apparent adjust L10 (with the trimming tool) for
maximum cathcde current of V3,

(@) Repeat the operations detailed in (a) to (c) until satisfied
that the stages are aceurately aligned at both ends of the
frequency band.

(e) Discomnect coaxial comnection from P10 (white plug).
Connect one of the valve voltmeters terminated with a 68 ohm 5%
resistor across P10 (white plug) and turn the Oscillator Tuning
control through the range 10 to 28 Mb/s, checking meanwhile that
the valve voltmeter indication does not fall below 5.5 volts peak.

(f) Set main tuning of the unit to 24.9 mc/s.

(g) Conncct 68 ohm 5% resistor across P8.
Connect valve voltmeter across P8,

(n) Connect signal generator (5 volts RMS output) to other side of
C33/L16. Set frequency to 3.45 mc/s exactly (use a heterodyne
wavemeter. )

(i) Adjust Ll6. for minimum reading on valve voltmeter.

(J) Transfer 68 ohm resistor and valve voltmeter to P9.
Transfer signal generator to cther side of C34/L17.
Adjust L17 for a minimum,

(k) Transfer signal generator to junction of C40 and L13/C30.
Remove 68 ohm resistor from P9.

Connect valve voltmeter across stand off insulator (between V2 & V3)
and chassis.
Adjust C32 and then L13 for a minimum indication.

(1) Set simnal generator to 6.2 me/s exactly.
Adjust L14 for minimum indication.

(m) Reset signal generator to 3.45 mc/s exactly and check aijustment of
€32 and Ll3.

Remove valve voltmeter and signal generator.
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Re-alignment

(n) Re~connect the valve voltmeters across plugs P8 (orange plug)
and P9 (blue plug) and again turn the Oscillator Tuning control
through the range 10 to 28 Mc/s. Check that, throughout the
frequency range, the valve voltmeter indications do not fall
below 9 volts peak and also remain reasonably equal. If
these results are not obtzined it may be necessary to make re-
adjustments of C43, C45 and L20 towards the top end of the band
(i.e. at a frequency of spproximately 20 Mc/s). Re-lock the
trimmers.

(o) Connect a valve voltmeter across resistor R61, in the grid
circuit of V4. Turn the Oscillator Tuning control through
the frequency range of 10 to 28 Mc/s and check that the valve
voltmeter indication does not fall below 9 volts peak. Check
that, with the Meter Multiplier on the unit switched to MOW. 1,
a current of between 170 and 300 mA is obtained throughout the
range.

(p) Check that, when the Oscillator Selector is turned to bring
into circuit each of the various crystels previously inserted
in the oven and the unit is appropriately tuned, the current
indicated by meter M1 (with the Meter Multiplier set to MON. 1)
is between 200 and 330 mA.

(g) Check that, after pulling with loading condenser C5, the toler-
ances of the oscillator under crystal control are not less than
.003%. The frequency comparison gear for these measurements
must have an accuracy of at least .001%.

(r) Conmnect a valve voltmeter across F10 (white nlug) and check
that the output obtained, as each crystal is switched in (and
the unit appropriately tuned) is not less than 5.5 volts pezk.
Transfer the voltmeter to P9 (blue plug) and repeat the check,
noting that an output of not less than 9 volts peak is obtained.

2.3.3 Re-aligning the Negative-Feedback Stages

(2) Set the Feedback On/Off switch to OFF and set the Drive Level
control, R70, to the fully-anticlockwise minimum position.

(b) Connect a valve voltmeter across P7 (red plug) and set the
Feedback control on the R.F. Exciter Unit to 2.5.
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(e)

(4)

(e)

(£)

()

(n)

Re-alignment

With the type A.1406B or type A.1401 Drive Unit switched on
end applying a 3.1 Mc/s signal to Pll adjust the Drive Level
control for approximately 1 volt as indicated by the valve
voltmeter.

Unlock and tune condenser C68 for maximum output as indicated

by the valve voltmeter. (NOTE: The spindle of C68 is 500

volts positive with respect to earth.) Check that the capaci-
tor is tuning satisfactorily bg observing that the tuning points
for maximum output are not 180 apart. Re-lock C68 in the tuned
position. Switch off the drive unit to Pll.

Set the signal generator for a frequency of 6.2 Mc/é + 500 c/s
and connect it to the junction of R80, R81l. Turn the Phase
Adjust control to 10. With the generator level appropriately
controlled, unlock and adjust L37 for minimum output as indicated
by the valve voltmeter located across P7. Set the generator to
a level of 1 volt and check that the indication given by the
valve voltmeter accords with that quoted in the typical test
sheets. Re-lock L37 then remove the signal generator.

Switch on the type A.1406B Drive Unit and adjust the Drive

Level control, R70, for an output of 3.0 volts as indicated by
the valve voltmeter across P7. Using the other valve voltmeter,
measure the input to the grid of V5 for this condition. Set the
Feedback On/Off switch to ON and check that the voltage at the
grid of V5 rises by 12 4B.

Rotate the Phase Adjust Control in a fully-clockwise direction
and note the voltage indicated across P7. Turn the Phase
Adjust control fully anti-clockwise, then adjust the trimming
slug of L35 to restore the voltage across P7 to the figure
previously noted. Rotate the TPhase Adjust control through
its complete range and observe that the voltage level across
P7 does not vary by more than 10%.

Disconnect the coaxial cable supplying the 3,1 Mb/s drive
input to P11 and connect the signal generator, set to a freq-
uency of 3,1 Mc/s, in its place. Adjust the generator out~
put level and the Drive Level control, as necessary, for an
output of 1 volt across P7., Adjust the generator frequency
above and below 3,1 Mc/é for indications of 0,7 volts across
PT7. Observe the indicated frequencies of the generator for
these conditions and compare with figures quoted in the accom-
parging typical test sheets.
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Re-alignment

(i) Connect a valve voltmeter to the grid of V5. Set the genera-
tor to a frequency of 3.1 Mc/s and adjust its output for a
level of 0.25 volts at the grid of V5. Note the output level
at P7 for this condition and compare the results obtained with
the figures quoted in the accompanying typical test sheets.

(3) Transfer the signal generator input from P11 to P13 (yellow
plug). Adjust the generator (set to 3.1 Mc/s) for an out-
put of 1 volt as indicated by the valve voltmeter across PT.
Check that the input voltage for this condition is as quoted
in the accompanying typical test sheets.

(k) 1If an external v.f.o. oscillator such as the type A4.1408 is
used, connect it to P12 by inserting the green plug or by
connecting across with two short wires. Set the v.f.o. unit
to 3.45 Mc/s and turn the Oscillator Selector to EXT. 0SC.
Turn the Meter Multiplier to MON.1l, Adjust the Oscillstor
Tuning control, at 10 Mc/s (black scale) for maximum indica-
tion as given by Ml. The indication given by ML should be
within 20% of that obtained when the Oscillator Selector is
switched to INT OSC. Repeat the test with v.f.o. inputs of
6.9, 4.225 and 6.225 Mc/s. The Oscillator Tuning control
settings for these frequencies should be 16,9, 20.0 and 28.0
Mc/s, respectively on the black scale,

(l) The above operation completes the re-alignment of the Oscilli-
ator and Negative Feedback Unit, All test gear should there-
fore be removed, lamps 2 and 3 re-fitted in the screen circuit
of final amplifier valve V1 and the unit re-connected in its
normal position.
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2.4 Typicel Test Sheet for the Oscillator & Negative Feedback Unit

e ———— ———_ ¢

!
:

i Heater! Anode iQuies oltage |Crystal |Oven 1H.T, |liin | Min Variation
L Volt- | Volt- ! cent 1 at June | Oven Supply {Supply { Cut-| Out- !  Mon, 1 of level
Valve | age | age j Ourr ¢ ~tion Mean Volt- {Volt~ §{ put i put Indication § over range
(a.c.)] (d.c.)| ent i of R11, | Stablc {age age at at Phase
' (ma) 113(d.e) : Temp,  (a.c)lf(c.c. )Pl 1p9 | control
V1 155 ¢ 25 ! 6,0V { 10,0V
V2 i 4..14‘ l ]_72 8e4Cs .Co 300
V3 | 6.3 1427 i 30 | 150 60°C 50 {500 at 16,7 Mc/s pA
V4 volts |_£00 32 Peek | Peak
V5 - 500 29 at at
V6 467 40 24,61 24,9 |
! Me/s | Me/s ! !
Pad Attenuation| Bandwidth (Sig. Gen., Input Level of 1 volt to Output at | Input Voltage
P11 at Frequency of 3,1 Me/s) _ ... _.___| P7 for Input | for Output of
Ratio Output of 0,7 Volt at] Difference Band-{ of 0,25V at 1 volt at P7
Frequencics ofs High Sideilow Side | Widbhi Grid of V5
13 db 3.1066 Mek | 3.0933 Mes| 6,6 kc/s%().'? ke/s| 13.3 | 2.0 - 2.5V 1.05 - 1.V
| § ke/s | .
References in Texts
H.T. Supoly Voltage 2.3.1 (c) Mon. 1 Indication 2.3.2 (g)
Heater Voltages 2.3.1 (d) Variation of Phase Control 2.3.3 (g)
Anode Voltages 2.3.1 (d) Pad Attenuation 2.3.3 (f)
Voltage at R11l, L3 2.3.1 (d) Bandwidth 2.3.3 (h)
Quicscent Currents 2.3.1 (d) Output at P7 for 0,25V .
Crystal Oven Tempa 2.3.1 (e) Input at Grid of V5 2.3.3 (1)
Min. Output at P10 2.3.2 (e) Input Voltage for Output
Min, Output at P9 2.3.2 (f) of 1 volt at P7 2.3.3 (J)
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de~glignment

3.0 RE-ALIGNING THE B.F. EXCITER UNIT

3.2

3.3

-

Test equipment required

2 - Velve voltmelers with a range 0.25 to 150 volts, and having
a 10:1 miltiplier

1 -~ Trimming Tool, Code No. LP,182219. (This will be found fitted
inside the lower door of the r.f. truck,)

1 = Milti-range “est meter (an Avometer odel 7 is suitable).

Mechaenical Checks

3.2.1 Remove the base plate.

3.2.2 Check that the blower-motor fan rotates freely and that the
alr-ducting is clear,

3.2,3 Turn the main tuning control to the fully clockwise positicn
and check that all brushes are abt the top starting points
on their respective variable inductances,

3.2.4 Check that there is very slight end nlay on all the coils.

3.2.5 Check wiring and connectors in the anode circuit oi V6,
Wires carrying 1500 volt h.t. should be clear of earth by

at least 3/16" znd clear of other h,t. wires by at least $'",

The coaxial cable to P15 should be clear of r,f. leads and moving

pa:c'ts.

3.2.,6 Check that condenser C35 is at vosition of minimum
¢apacity when Qutput Trirmmer Control is set to zero,

3.2.7 Check that the screws securing the coil unit to the main
chassis are tight and that the coil cen fixings are also
right.

Electrical re-alignment
3.3.1 General checks
(a) Remove lemps 2 and 3 from the screen circuit of final ampli-

{ier, V1, in the r.f, truck, Disconnect heater lead be“ueen
C3 and final amplifier valve, (Suswend clear from earth.)
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(b)

()
(a)
(e)

(£)

()

(n)

(1)

(3)

Re-alignment

Mount the R.F. Exciter on a box or table, adjacent to its
normal position in the truck. The front panel of the R.F.
Exciter should be facing away from the truck. Connect power
supply plugs P14, P16 and P17 from the truck to the exciter,

Switch the 500V (S3), 1500V (S4) and 6000V (S1) isolators to
OFF.

Switch on the 1.t. supplies, close the truck isolator and
place the Local/Remote switch, on the truck to LOCAL.

Check that the blower motor, Bl in the R.F. Exciter Unit, is
running freely and that there are no indications of faulty
bearings.

Check that the scroll lamps 1, 2 are equally illuminated and,
using the multi-range meter, check the voltages acrcss pins 7,
8, 9 and 10, on plug P17. (NOTE: If the accuracy of the multi-
range meter is doubtful 2 sub-standard meter should be used).

Press the H.T. ON button, on the power cobinets, and check that
the bias voltage applied to the control grid of V6 is between
60 and 80 volts negative with respect to earth. If necessary
the voltage may be corrected by adjustment of the potentiometer
R1B in the r.f. truck.

Set the waveband switch to the 12 to 28 Mc/s band by turning
the dog clutch, at the rear of the unit, fully anti-clockwise
as viewed from the rear,

Switch off the h.t. supply and place the 500V (S3) and 1500V

(S4) isolators in Exciter Power Supply unit to ON. Switch on

the h.t. supply and check the cathode current of V6, in the r.f.
Exciter Unit. This should be 250 mA. If it is incorrect adjust
the potentiometer R1B in the r.f. truck, appropriately.

(NOTE: The 500 and 1500 volt h.t. supplies should be correct
when R1B is adjusted.)

Using the multi-range test meter (set to the 1000 volt range)
measure the anode and screen voltages of V1 to V5, in the R.F.
Exciter. Check the valve cathode currents. Switch off the
500V (S3) and 1500V (S4) isolators and re-~check the bias
voltage at the grid of V6.
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Re-alignment

3 » 30 2- Re-alig-nment

(a) Switch off the suprlies and the truck isolator. Remove the
connections to P14, 16 and 17 on the R.F, Exciter and turn
the unit in such a manner as to enable the coaxial cables to
P18, P19 and P20 to be connected up and access left to LlA.
Connect up these cables and also connect the two valve volt-
meters to the respective control grids of V1, V2. Set the
Feedback control to zero position. Turn the Drive Level Control,
on the Oscillator and Negative Feedback Unit to zero, the
Phase Adjust control to 10 and the Osecillator Selector to an
unused crystal position, Switch on the type A.1406B Drive
Unit and set it for d.s.b. operation (carrier only). Alter-
natively if type A.1401 Drive Unit is used set it to A.M. and
MARK. Switch the 1500 volt isolator, (S4) to OFF and switch
on the 1l.t. supplies, Switch on the truck isolator and bhe
h.t. supplies. Increase the drive level until the valve
voltmeters, connected to the control grids of V1, V2 in the
R.F. Exciter Unit, indicate approximately 1 volt. Check
that the indications are equal. If not, unlock the slug on
Inductor L1A and adjust to obtain a balanced condition.
Re-lock LlA, re-set the Drive Level control for a level of
1 volt, as indicated by the valve voltmeters. Disconnect the
meters and use ocne of them to check the voltage level across
P7, on the Oscillator and Negative Feedback Unit. Compare
the results obtained with figures quoted in the typical test
sheets., Switch off the power supplies and the truck isolator,
Disconmnect the coaxial cables linking the R.F. Exciter to the
truck. Re-~fit the base on the exciter and replace the unit
in its normal position to the truck. Reconnect all cables
to the exciter., The waveband switch should be in position 3
to receive the exciter on refitting.

(b) switch the 1500V isolator (S4 to ON). Turn the Tuning control,
on the R.F. Exciter Unit, to one end of the scale and then to
the other, checking that the initial line~up marks are correct
(i.e. that there has been no disengagement of gearing while in
service). Set the Tuning control to 12 Mc/s as indicated by
its associated scale on the top rider. Set the Oscillator
Tuning control, on the Oscillator and Negative Feedback Unit
$0 12 Mc/s as indicated by its associated scale. Turn the
Oscillator Selector to INT. OSC. Connect a valve volimeter

- 140 -

AP.2883R Vol. 1 Part 1 (A.L. 1 Sept. 61)



HB,1008~C
Issue 1
9/53

(e)

(a)

TO 3 Y
Ze-alignment

with its mltiplier, to the control grid of final amplifier
valve V1, in the r.f. truck, Switch on the 1.t, supplies,

the truck isolator and the h.t. supplies, ' Adjust the Drive
Level control on the Osciliator and Negative Feedback Unit, and
the Feedback control, on the R.F, Exciter Unit, for a voltage
indication by the valve voltmeter connected to the control grid
of amplifier valve V1, (The indication should not be alloved
to exceed 200 volts at this stage.) Vary the Output Trimmer
control and check that it tunes for maximum output between 3
and 8 on its associated engraved scale, The setting will pro-
bably be higher than normal due to the valve voltmeter capccity,
Adjust trimmer capacitors Cll, C1l8 and C26, in that order, for
meximum output as indicated by the valve voltmeter, (Control
the dr%ve level so that the indication does not exceed 200
volts.

Switch off the h,t. supplies and set the Oscillator Tuning
control, on the Oscillator and Negative Feedback Unit, and the
Tuning control on the R.F. Exciter Unit to a frequency of 28 Mc/s.

Switch on the h.t, supplices again and vary the Output Trimmer
control., Check, as before, that it tunes between 3 and 8 on
its associated engraved scale,

Trim L6, L1l and L17, on the R.F. Exciter Unit, for maximun out-
put as indicated by the valve voltmeter,

Repeat the capacitive and inductive trimming operations for the
lower and upper ends, respectively, of the frequency band until
satisfied that the alignwont is correct. Switch off the h,t,
supplies and re-lock the capacitor trimmers,

Turn the Oscillator Tuning control, on the Oscillator and Nega-

- tive Feedback Unit and the Tuning control, on the R.F, Exciter

Unit to 5.5 Mc/s. Place the Waveband Sclector to Band 2.

Switch on the h,t., supplies and adjust the Drive Level control,
if necessary, for an output level not exceeding 200 volts as
indicated by the velve voltmeter connected to the grid of final
amplifier valve V1,

Check that the Output Trimmer control tunes for maximum output
betveen 3 and 8 on its associated scale then adjust trimmer
capacitors Cl0B, Cl2A and C29, in that order, for maximm output
as indicated by the valve voltmeter, Maintain the level within
20 volts by adjusting the Drive Level control,

v,
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Re-glignment

Switch off the h,t. supplies and set the Oscillator Tuning
control on the Oscillator and Negative Feedback Unit, and the
Tuning control on the R.F. Exciter Unit, to 12 Me/s. Check
tuning of the Output Trimmer as previously detailed then trim
L5, 112 and L18, for maximum output as indicated by the valve
voltmeter, Repeat the capacitive and inductive trimming
operations, at the lower and upper ends of the frequency range
until satisfied that the alignment is correct. Switch off the
h.,t. supplies and lock the trimmer condensers.

Turn the Waveband Selector to Band 1 and set the Cscillator
tuning control on the Oscillabor and Negative Feedback Unit

and the Tuning control, on the R,F, Exciter Unit, to 4 Mc/s.
Switch on the h,t. supplies and check the tuning of the Cut-

put Trimmer in the manner previously detailed, Adjust capa-
citors C9B, Cl9A and €28, in that order, for maximunm output as
indicated by the velve voltmeter, lMaintain the level within
200 volts by adjustment of the Drive Level control, Switch off
the he,t. supply.

Set the Oscillator Tuning control, on the Oscillator and Nega-
tive Feedback Unit and the Tuning control, on the R.F, Exciter
Unit to 5.5 Me/s, Switch on the h,t. supplies, check the
Tuning of the Qutput Trimmer end then trim L4, 113 and L19, for
maximum output as indicated by the valve voltmeter, Repeat
the capacitive and inductive trimming operations at the lower
and unper end of the frequency range respectivelr until satis-
fied that the alignment is correct, Switch off the h.t.
supplies and lock the trimmer capacitors and coils,

Comnect the valve voltmeter to the control grid of V6, in the
R.7. Exciter Unit, Switch on the h.t, supplies and adjust

the Feedback control,-on the exciter, to the maximum position.
Turn the Oscillator Selector to an unused crystal positicn,
Adjust the Drive Level control, on the Oscillator and Negative
Feedback Unit, for a convenient level as indicated by the valve
voltmeter comnected to the control grid of V6, Unlock and tune
inductor L7 (the 3.1 Mc/s rejector circuit) for minirmm output
as indicated by the valve voltmeter, Re-lock inductor L7 and
switch off the h.t. supnlies,

Connect a velve voltmeter across P7 (if necessary using a short
link for this purpose), on the Oscillator and Negative Feedback
Unit and reconnect the vealve voltmeter with the 10:1 multiplier
to the control grid of final amplifier valve V1. Place the
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Rezalignment

Oscillator Selector, on the Oscillator and Negative Feadback
Unit to INT, 08C. Switch on the h.t. supplies and, keeping
the voltage indicated by the voltmeter located across P7
constant at 0,5 volt (by means of the Drive Level control on
the R.F, Exciter Unit) and with the feedback level control at
10 check the output voltages at the following frequencies,
Compare the results obtained with those quoted in the typical
test sheets,

Band 1 Band 2 Band 3

—

Frequen
in Mb/bcy 4, 4,5, 5,5 |5.5, 7.6, 10,12112,15,19,23,25, 28

(j) Switch off the h,t. supplies and set the Oscillator Tuning
control, on the Oscillator and Negative Feedback Unit, and
the Tuning control on the R,F, Exciter Unit to 19 Me/s.
Increase the drive level to obtain an output of one volt r.m.s.
as indicated by the valve voltmeter located across P7, Adjust
the Feedback control for an output of 300 volts r.m.s., as
indicated by the valve voltmeter connected to the control grid
of final amplifier valve V1, Reduce the drive level by one
quarter, a half and then three quarters of the original input
and compare the ocubtputs obtained with those quoted in the
typical test sheets, Re-set the Feedback control to the maxi-
mm position.

(k) Adjust the Drive Level control for an output of 200 volts,
Turn the Feedback control to minimum and observe the output
voltage indicated, There should be a reduction of between
10 and 18 db, Switch off the power supplies and the truck
isolator,

(1) This concludes re-slignment of the R.F. Exciter Unit, The fila-
ment connection of fingl amplifier valve V1 should be re-~fitted
and lamps 2 and 3 re~inserted in the screen circuit of Vi, ’
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3.4 Typicad Test Sheet for R.F, Exciter Unit

| Pilament | Cathode | Sereen | Anodo g' Bias Supply Current { Sunnly Voltage |
Valve :Voltage | Currcnt Voltage | Voltage ! Voltage Low High Low | High
ek (428%) L (p.c.) | (p.c.) , (-D.C.)  H.,T. ! m.T. | W |  HT.
V1 6.3 8.C. 17 mA 154V 144V ; |
V2 _16.3 a.c. 16 mA 154V 1 144y i {
V3 __{6.3 a.ce 35 mi 21 4TV 200m4 | 236mk | 5007V | 1500V
Y4 6.3 a.c. 100 mA 273V | 48 : !
L V5. ]6.3 a.c. ‘ | ; |
V6 5.0 8.0, 1 252 mA_|_500V. 11500V _ 170, S S S
: Linearity Drive Freauency Response i { Range ;
Input ; Out- | Voltage ! of ;
Volt-' put at 3.1 | Fecd- i
age ; Volt< Mc/s Tor| Band 1 2 3 i back :
i age 1 volt i__Control N
{R..S)] at grids i :
{ of V1, Max |Min | Ratid
32 e I i1 !
i Freq. ;
; 1.Cc 1 300 2.2 (M/s) 414.515.5] 5.51 7.5} 10} 12§ 12 200V! 44V 13ch§
70,75 230 Gain B67 | 630165311020 11330 [707 16601667, 3
0.5_1 148 !
Q.22 79t bl . e - i
Roferences In Texts
Filament Suvwply Voltaze 3.3.1 (fg Linearity 3.3.2 (3)
Bias Vcltage (V6) 3.3.1 (g Renge of Foedback Control 3.3.2 (k)
Cathode Currents 3.3.1 ()
Mode & Screen Vcltages 3.3.1 (3)
Voltage at P7 for 1 volt to V1, V2 3.3.2 (a)
Frequency Response 3.3.2 (1)
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xe-alignment

4,0 ADJUSTING NEUTRALISING CAPACITOR IN R,F. TRUCK

(1)

(2)

(3)

Apply 3.1 Mc/s signel from Drive Unit, and plece Feedback ON/OFF
switch on the Oscillator and Negative Feedback Unit to OFF,

Set up transmitter for frequency of 27 Mc/s on (JB) or {JC) and
adjust coupling and drive for a truck finsl amplifier screen current
of 100 mA and cathode current of 800 mA,

Adjust neutralising plate €47 (next to V6 in Exciter Unit) in such a

mammer that the cathode current is minimum when the screen current is
maximum, as the tenk circuit is detuned on either side of resonance.

Fix plate firmly at conclusion of operation

5.0 RE-ALIGNING THE DEMDDULATOR UNIT

4.1

4,2

HB.1008-C
Issue 1
9/53

Test equipment required

1 - Signeal generator covering the range 3.1 to 28 Mc/s and having
an output of 0,5 volts into 75 ohms,

- Valve Voltmeters,

Resistor, 75 ohms 1 watt, carbon.

Multi-range test meter (an Avometer Model 7 is suitable)

- Sockets S.T.C. Code 219-4003A,

1l - 0-20 mA d.c, meter,

pHEEN

Re-alignment

4,2,1 Remove the two red-ringed screws, holding down the demodulatocr,
and remove the side panel from the demodulator, Leave the
lower right-hand door of the r.f, truck open,

4,2,2 Connect a type 21940034 socket to the signal generator term-
ination and fit the socket into P24, on the demodulator.

4,2,3 Connect P28, on the demodulator unit to PO on the Oscillator
and Negative Feedback Unit, by means of the white coaxiel lead,

4,2.4 Comnect the 75 ohm resistor across the other type 219-40034
socket and fit into P25 on the demodulator unit,

4,2,5 Connect one valve voltmeter across the 75 ohm resistor and the
other across plug P24,

4,2,6 Discomnect resistor R4, in the demodulator, from earth and
insert the 20 mA d.c, meter in series between the resistor and
earthe .
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Re-alignment

4,2,7 Remove lamps 2 and 3 from the screen circuit of finel ampli-
fier V1, in the r.f, truck. Place the 6000 volt isolator
switch in power cabinet No, 1 to OFF,

4,2,8 1ith all other units in position on the r.f. truck switch on

the power supnlies and the truck isolator, Placc the Local/
Remote switch to LOCAL and place the Oscillator Selector switch, on
the Oscillator and Negstive Feedback Unit to an unused crystal posi-
tion, Do not switch on the signal gencrator at this stage,

4,2,9 Using the mlti-range test meter, measure the anode and

screen voltages of V1, in the demodulator unit, Observe
the cathode current of V1, as indicated by the 0-20 mA d.c, meter.
Compare the results obtained with figures quoted in the typical
test sheets,

4,2,10 Set the signal generator to a frecuency of 3.1 Mc/s *+ 500 c¢/s

and for a level of approximabely 0.5 volt., Adjust Ll, in
the demodulator unit, for maximum cutput as indicated by the valve
voltmeter located across the 75 ohm carbon resistor. Check that Ll
is correctly tuned by swinging the generator frequency control
slightly to both sides of 3.1 Nb/s and noting that a fell in the
output indicated by the valve veltmetor cccurs,

4,2.11 Set the signal gencrator to a freouency of 4 Me/s and for

an output of 0,5 volt, Set the Oscillator Tuning control,
on the Cscillator and Negative Feedback Unit to 4 Mc/s and placo
the Oscillator Selector to INT, 03C. Measure the output of the
demodulator, as indicated by the valve voltmeter located across
the 75 ohm load resistor, adjusting the signel generator tuning
slightly, if necessary, to obtain optimum level,

4,2,12 Detunc the signal generator on both sides of 4 Mc/s until
the output indicated by the valve voltmeter is reduced to
0.7 of its maximum valuec, Observe the geonerator freoguencies on
either side of 4 Mc/s at which this figure is reached and calculate
the differences im ke/s, Compare with the typical test shects,

4,2,.13 Re-lock the trimmer on 11, remove the tust equipment, re-fit

the demodulator in its normal position and reconncct the
normel coaxial czbles. Replace lamps 2 and 3 in the screen circuit
of final amplifier velve V1,
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4,3 Typical Tost Sheet for

Re—-alicnment

Jemodul ator Unit

D=~

‘ Valve VL - Output | Output | Output | Frege |
i Across across | Across | uency

Heater | Screen | Anode | Cathode {H,T.Supply!load for | load ®r|{load for] Differ-
Voltage [Voltage |Voltage | Current | Current 4 Mc/s { 10 Mc/s{ 28 Mc/s| ence for

(aece) | (deza) | (duc.) (mA) (ma) Input Input Input 0.7 of
Output on
. . e 1 HighSide

6.3 243 227 14.5 19,8 0.29 0,27 0.21 57 ke/s

volts volts volts

-—_r

References in Text:

Screcn & Anode Voltages and Cathode CUrrent ..e.cceveevecceces oos 442,9

Output Across Load for 4 Me/s INpub eveevereercaceenecncaossrses 402,11

Frequency Difference for 0.7 of Cutput ......

HB.1008-C
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5.0 RE-SETTING UP THE R.F. TRUCK

5.1 Gencral

Following re-aligmment of major units in the r.f. truck it will
be neccssary to rcpeat the setting-up operations detailed in the
rolevant parts of Section 2.0, Chapter 8 to ensure that the overall
assenbly is functioning correctly.

The accompanying test sheets should be referred to when checking
the performance,

6,0 COMPOUNDING OF E,H.T, RECTIFIER VOLTAGE

The dec. cxcitation circuit is compounded eccurately during
nanufacturc and, in normal conditions, should not require further
adjustnent. Circumstances may arise however, when re-adjustment
is nccessary, and for this purposc the methed is included herc.

. (1) Switch off the Transmittor and disconneet the lead botween
cshet. filter and R.F. Output Lmplifiers

(2) Switch on the Trensmitter end by means of the Raoise/Lower
control adjust c.hets volts to 11 kV. Switch off and set the
travel-limiting switch on the motor potentiometer to this
position. Adjust the compounding rosistance GBJ.R2 to the
tapping corresponding to the full load current or nearcst
higher value (6 amp)s Reconnect the e.h.t. f£ilter to the
R.F, Output Amplifier,

(3) Switch on and adjust E.H.T, to 10,5 kV., Switch off and if
necessary re-adjust the maxirunm setting of the travel-limiting
switch on the motor potentioneter, this corrects for the
tolerance in the compounding shunt,.

HB,.1008-(
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Location Valve | CV No. Type Function
R.F. Exciter V1 136 64M5 ) .
181-10.13E V2 136 eavs ) | Fush-pull mixer

V3 124 5B/250A 1lst Amplifier
V4 124 5B/2504 )} | 2nd Amplifier
5 124 5B/250A )} | push-pull -
vé6 1883 4H/180E 3rd Amplifier
Oscillator and V1 18 40~+4A Oscillator
Negative Feed- | V2 124 5B/2504 Frequency doubler
back Unit V3 124 5B/2504 Amplifier
28-LU.234G V4 124 5B /2504 Mixer
V5 124 5B/250A 3.1 Me/s 1st Amplifier |
V6 124 5B/250A 3.1 Me/s 2nd Amplifier
Truck Final
| Amplifier Stage| V1 45 53/180E Amplifier
Demodulator Unit
109-1.RU,8A Vi 136 6AM5
Monitor Unit
171-1U.304 Vi 1054 EB34 R.F, Level Indicator
Beat Freauency
Oscillator N1 395 G180/2M Neon Stabiliser
R.F, OUTPUT AMPLIFIER 28-LU,2954
Location Velve| OV No. Type Function
R.F, Output V1 )i%g0¢ 37 /260E Power Amplifiers
Amplifier V2 )
Grid Monitoring
Unit 173-LU.30B} V1 1054 EB34 Rectifier
Line Monitoring
Unit 171-LU.3CA] V1 1054 EB34 Rectifier
SRR S—
Issue 1 ‘

9/53

TABLE I

VALVE COMPLEMENT




POWER_SUPPLIES

e ——

VALVE COMPLEMENT (Contd.)

APPENDIX I

Location CV No, Qty. Type Function |
10,000 volts Grid-Controlled
E.E.T. Supply 447 6 4078GA | ¢ M.V, Rectifiers
6,000 volts . i
E.H.T. Supply 5 6 4049D H.C. MV, Rectifiers
1,500 volt
£7. Senly 5 3 40490 | H.C.MV. Rectifiers
500 volts G.B. 5 3 4049D H.C.M,JV. Rectifiers
Supply (includ-
ing one
spare)
Relay Resetting
Unit 75 1 - 4313C Trigger Valve
Total No. of Valvesi~ 55
HB.1008-C - 150 -
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MAINS DISTRIBUTION UNIT (E) = 196-LE.4F

APPENDIX T

Number : Circuit

Rating

S——

Ironclad Switch-fuse SFL § E.H.T. Supply, 10 kV

A SN 1 D Do b Mo

150 amp (16 SWG
Tinned Copper Wire)

" n 7 SF2 Regulated Supplies 30 amp
" ® " SF3 Unregulated Supplies 30 amp
; " u B SF4 i Air Blovers 15 amp
n n ® GF5 | Cooler fan motor 15 amp
" " ® gFr6 Not used
" R L - 110V Supply (Regulated) | 15 amp
" W " gF8 | Bxciter Filament & Low
Voltage H.T. Supplies 15 amp
! n " » 8F9 Filament Supply R.F.
; Amplifier 15 amp
" " ®  SF10 | E.H.T. Supply, 6 kV 0 amp 1
Fuses F1, F2, F3 Mains Voltmeter 0.5 amp Siemens
type Ze420
tFuse F47 50V DCC. & A.OQ k 4‘g0 a@ Siem&ls
Supplies type Z.4222
Fuse F5, . L L 6.0 amp 2.4223 1
Fuse F7 50V D.C. Supply 6.0 amp Siemens
type Z.4223
Puses F8 Siemens 10A .
Fuses F9, F10, Fll Slydlok 5 amp '
| type 1531
Fuses F12, F13 Lighting Supply Slydlok 5 amp
type 1531
Fuses Fl4, F15 No-volt coil supply 0.5A Siemens
« : type Zed220
Fuses F16 lo Hflo193kuss Oven supply 1.0A Siemens
Ty type Ze4220A,
G, EJH.T. SUPPLY EQUIPMENT - 22-LE,18B
Gh. Comtactor Unit - 183-LU.134
Number Circuit Ratlngg Type -
: amps i
Fl, F2 110V A.C, Supply to Contactors 10 §Siemens Za4 204 i
F3, &, | 110V A.C. Supply to rectifier = |
F5 filaments 20 |Siemens Z.4226Y
HB,1008-C
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TABLE 2 (Cont'd)
Fuses (Cont'd)

GB. Gontrol Unit - 1-LU,904

~—e -

Rating

APPRIDIZ I

e A AN W W, A et W a4 a2 T - W Y

Number Circuit e
e ee e @S Typ
T, F2 4.C. supply to Maise/Lover 4 Siemens
E.E.T." potentioneter supply Z.4202
F3, T4 A.C. rupply to MRaise/Lower 2 Siemens
E.H.T." motor supply 2.,4201
F5, F6,F7 {400V A.C, supply to phase- 2 Siemens
shift transformer ‘ Z,4201
' Fl, F2, |A.C. supply leads 5 | Slydlok type
F3 in Re- 324SF
setting -
Releay
Power Unit
% 24:6"180':37%?1;
GC. . .
Gp. Grid Circuit Unit = 282-LU,64
" Number 1 Ciroult Rating | f
I T hmps ) Type |
F1, F2 Filament circuit to e.h.t. 5 Slydlok No.
rectifier valves _ { 534 type F,W.
R.F, OUTPUT AIPLIFIER - 28~LU,2954
— e e+« o —
Number Circuit Rating
- A Amps ___Tf?f R
Tl, F2, F3 | 4000 regulated a.c, input v 10 Siemens Z7.4224
‘1 to filament transformers
F7, ¥8, F6 - 10 | Siemens Z.4224
¥4, F5 40CV regulsted a.,c. inpubt to 0.5 { Siemens 72,4220
filsment transformers T3 {(for
Monitor Unit)
HB.1008~C -152 -
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TABLE 2 (Cont'd)

Fuses (Conttd)

J. R.F. TRUCK = 389-LE,2M

{  Number g Circuilt | Rat1ng§ Type §
i S | _Aups |
i
F1, F2, F3: 415V unregulated a.c, input } 10 iSiemens Z.422§
| to blower motor g ! ;
K. EXCITER POWER SUPPLY UNIT - 94-LU.156B
! Number ! Circuit | Rating] Tyve !
3 | _Amps
. F4, F5, F6 | 400V regulated a.c. input to 2 |Siemens Z,4221
i filament transformers,
g (6000V h.t. supply)
IF7 400V regulated a,c. input to 2 1{Siemens Z,4221
i filament transformers, i
: (15007 h.t. supply)
iFS F9, F10 ! 400 regulated a.c. input to 4 | Siemens Z.4222
; 5007 G.B, Unit, KC
iF D.c. output from 500V G.E. 2 ! Siemens Z,422
g Unit KC
;Flz | 400V regulated a.c. input 10 i Siemens Z,4224
fFlB ,F14,715 | 400V regulhted a.c. input to 4 | Siemens Z,4222
| 1500V H.T. Supply Unit
f
;F 16,F17, F18 10 | Siemens Z.4224;
HB,1008-C - 153 =
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TALE 2 (Cont'd)

Fuseg (Cont'd

KB. Grid Biss Rectifier - 22-LU.75A

—

APPE'DIX 1

-~ - . o - ———— -

- —— e

bias rectifier

Number | Circuit Rating! rype |

S DU .. = 8 e e

Fl, F2, F3 | Smoothing circuit of 500V 4 Siemens Z.4221
F4 grid bias supply

i

F5 500V d.c. output of grid 2 ISiemens Z.422)!

pcs——r .. w

L. TRAVSMITTER CONTROL UNIT - 1-LU.89C

e e+ e s st et et = o 572 S e £ o et 18 e o e
Number ! Circuit Rating | Type i
Amps | !

|

o = b e -

ri— e

Pt v € - - e

Fl

g 50V d.c. input
3

1 | Belling Lee
1 L.1055/1

b ————

Issue 1
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1. High Power Vorking (4-22 Mc/s)

P e

APPENDIY

TABLE 3
DS.13 TYPICAL MATER READINGS

—c . v - . v——

it g S T T P U —

i 7 Truck Final " R.F. Cutput
! Service | Drive; Power |___ _____ AWD 3 e e AL | EHT Remarks
j " §Single DSB carrier condition
| tone 10 kW ' " -1 104 0.6 ‘ ft -1 1.3 11.3 n and -6 db line up
: | ! level
1t {single; | , !
tone | KW LMo 1 -115) 0.8 no} 50 1.8 1.8 | "
u Two 40 kW " 51 251 0.85 n 1350 1.85{1.85 ft Two tone test
tones | P.E.P, condition
CW/FSK |{Space | -  [500V| -| -| = cw | - 110 xv
" Mark 10 kW i -{ 8] 0.55 T 41001 1.3 11.3 n
" f 15 kW n -110] 0.65 1150t 1.5 {1.5 n
" woj20x0 (" | 5|2]0.8 w |250| 1.8 [1.8 | n
1
" n 25kW | M {15(45]1.0 " 1500{ 2.2 {2.2 | " |Normal opergtion !
i o N : i . ¥
HB,1008-C
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APPENDIX I

2. High Fover Horling (22-27.5 Mc/s)
T bower | Eruck TFinal Amp ) H TR.F, Output Amp T TTTTTTTTTTITTITTTTTTTT
Service ; Drive Output Bias) IgZI I I | i Dias Tg| Iy IC2 EFT Remarks

Prmr e ev e e voan ¢ s awem e - vy e . g ¢ a ..-.—.,-.}..-- e e ey e cm— e ow e fe o e e n i o -

ss%égsza - - 350V -| -{0,25mA | SSB ~] 0,548 | 0.5418,5kV

P
. Single
tone

1 i ' } DSB Carrier condition
" n n
7.56M and -6 db line up
SO NN DU NS — R i tevel
S_n"le .
1" n n n
tone 15kW

- o e - . e e -

" Two 30kW 1 ~-{15{0.75 P 350{1.851 1,85 1" Two-tone test
tones |P.E.P. L , . condition
|

el - R S e Rt SR DAL Tt -

CW/FSK | Space - 500V -| -1 - ow o - ! oY
JRGRRN O PRI ORI S SN VUSRI SUIUNDIE SR SN SURPRP FURRI N - ——
n Mark |7.5kW | "™ | - 810.5 t {100{1.2 { 1.21

" i 10kW " ~110j0. 65 " o115011.5 ¢ 1.5 n

" n 15kW r 110;30;0.9 " 1300;1.85; 1.85; " Normel operatioﬁ

1
SRR Vg S Y e o S S VGt . N S USSR

¥B.1008-C
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3.

Reduced Power Working (4-28 Nc/s)

APPENDIX I

Service

S ——

SSB/1SR/DSB

fr e s s a8 e

f
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APPESDIX 2

GRID-GONTROLLED H,C,}M.V, VALVE RECTIFIER EQUIPMENP‘
(to be reed in conjunction with Figs, 101 and 102)

The purpose of this section is to present a few notes on thyratrons
and to briefly outline the method of grid control,

The thyratrons used are in triode form which permits control of the
arc current by means of a grid element., Because of the low arc drop
and the high emission efficiency of the cathodes, particularly the in-
directly heated, heat-shielded type, the power losses in thyratrons are
small, In the larger sizes, efficiencies of 1 to 1,25 amperes of pesak
emission per watt of cathode heating power are obtainable, and cathodes
rated at 600 amperes pesk emission (100 amperes average) are in use.
Valves having a peak emission of 1,000 amperes have been made, but for
practical purposes 200 amperes is considered a reasonable limit. Tor
normal operation of valves designed for high inverse potentials, the max-
imum peak inverse voltage varies from 30 kilovolts to 15 kilovolts for
valves rated at 5 amperes and 150 amperes pesk emission respectively.

EFFECTIVEIESS OF THE GRID

Before jonisation sets in, operation is similar to that of a high
vacuum valve; the more negative the grid potential, the greater may be
the anode potential before current begins to flow, The ratio between
the anode and grid potentials, for the point at vwhich anode current (in
discharge form) commences to flow, is termed the Mcontrol ratio® and,
except for low values of voltage, is practically constant for a given
vapour temperature, In distinction to a vacuum velve, where the ampli-
fication factor represents a rate of change, in the gas~filled valve the
corresponding coefficient (the control ratio) is the ratio of two quan-
tities only, i.c.3-~ L

LAY
M A% J1a T 0
\'g

Once the arc has been initiated, however, the grid loses effective~
ness and cannot be used to control the arc current or to extinguish it
even though made highly negative, The value of the current depends only
on the anode load impedance and the applied voltage, and the arc can be
extinguished only by reducing the anode voltage below the ionisation
potential or by meking it negative,

When the grid is made negative, positive ions are attracted to it
and form a positive-ion sheath around the grid, This neutraligzes its
control effect in the arc space, a greater negative potential on the grid
merely increasing the thickness of the sheath, In some special tubes,
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however, with very close-mesh grids it has been possible to extinguish
the arc by an increase in negesbive grid potential, but, as this does not
apply to the normal type of valve capable of passing large currents, it
will not be discussed further,

With a direct current anode supply, the arc current can thus only be
stopped either by disconnecting the supply, allowing the anode potential
to drop below the ionisation potential, or by giving a nsgative impulse
to the anode of sufficient duration to ensure that de-~ionisation of the
space shall have occurred before the potentisl again rises to the strik-
ing value., On an alternating current supply, the potential antomatically
falls below the requisite value at +the end of each positive half-cycle,
and the grid may therefore regain control, provided the negetive half
cycle of the alternating voltage is of sufficient duration to permit de-
ionisation,

TEMPERATURE EFFECTS

In mercury-vapour-filled valves, the vapour pressure depends markedly
on the temperature of the coolest part of the valve, i,e., where the
mercury condenses, The effects of temperature (by virtue of its influence
on the vapour pressure) are twofold. Firstly, increase of temperature
reduces the voltage drop under normal working conditions; secondly, it
decreages the inverse voltage that the velve will support because of the
greater time needed for de-ionisation, This increased time results from
a slower diffusion process for more collisions occur with the greater
molecular velocity.

Some conbrol of the condenged-mercury temperature is necessary for
thyratrons used at high voltage, For the valve types used in this trans-
mitter a system contimiously blowing air at ambient temperature against
the base of the vaive is used, It is considered preferable, however, to
operate the largest valves at a constant temperature; the air-blowing
system is always in operation and a heater keeps the alr within about 2
degrees of the optimum operating temperaturc of 35 degrees centigrade.

ARCBACKS

For most practical applications of thyratrons, the time taken to set
up ionisation can be neglected as it is of small duration, but a definite
lag does occur, depending on the vapour pressure, electrode potentlals,
and geometry. Experiments conductcd on several different type of valves
indicate that, in general, the time lag varies between about 1 and 8
microseconds, A decrease in vapour pressure not ‘only lengbthens the
starting time but also makes it more erratic; a negative blas increases
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APPENDIX 2

the lag, as would be expected, Indications are that a steep wave
front of the applied controlling voltage also gives somewhat shorter
times of ionisation.

More recent experiments indicate that the lag seems to be made up
of two distinct stages, a definite Wdelay" period in which no ionisation
takes place, followed by a shorter ®Ybuild-up" period after ionisation
has commenced and during which the current builds up to full value.

The time of de~ionisation depends greatly on the geometry of the
valve and the potential of the electrodes, and to a certain extent on
the circuit. It increases with the vapour pressure and with the arc
current that existed prior to the extinction of the discharge. Hence
arcbacks may occur in the early part of the reverse cycle as a result
of this residual ionisation,

Arcbacks may also occur at points in the reverse cycle other than
near the beginmning, after the space is virtually freed of ions,

It has been proposed that arcbacks result from small particles of
insulating material on the surface of the anode becoming charged and
producing local fields strong enough to cause field emission,

Experimental evidence in support of this theory seems to indicate
further that, in practical circuits, this charging of small insulating
particles is mainly caused by one of two mechanisms, viz. residual ions
or glow discharge, If operating conditions favour the former, then
arcback will occur at the beginning of the cycle, whilst in the latter
case, it will most often occur at the middle of the reverse cycle when
the voltage is at its maximum,

METHODS OF CONTROL

Since the grid can only initiate the passage of current betwueen
cathode and anode and has no further control once this has occurred,
different methods of control, both as regards initiation and cessation,
will depend on whether the anode supply is direct or alternating current,
In the former case, the anode potentisl must be brought below the ionisa-
tion potential before extinction can occur, whilst in the latter case
such conditions occur automatically at the end of each positive half
cycle, The definition of alternating current in this case should be
taken in its broadest sense to include waves of all shapes occurring
at other than zero frequency, e.g. capacitor discharge voltage waves.
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APPEIDIX 2
ON/OFF_CONTROL. OF AiODE CURRENT

Initiation of the discharge by reduciny the grid bias below the
critical velue is well known, and is applicable ecuslly when the anode
supply is alternating or direct voltage. The same principles epply when
the grid voltage is alternating or direct for either case of anode
voltage.

fnother method of controlling the arc for full on/off conditions
when an alternating anode supoly is used, is illustrated in Sketch (a).
It consists in retarding the phase of an alternating bias from the posi-~
tion of antiphase with respect to the snode voltage, It will be noticed
that the arc is first struck at the start of each positive cycle and
current continues to flow until the anode voltage becomes zero., Varia-
tion of the phese of the grid voltage in this sense thus gives a sudden
change from zero to full current conduction,

In Sketches (a) to (g) the absissae represent time or electrical
degrees, and the ordinates represent voltage or current. The anode
cuprent and voltoge are drawn of eoual value for convenience, the shaded
e¥8a indicating the time when anode current is flowing. Ea, Bg, Ec
represent anode voltage, grid voltage and critical grid voltage,
respectively, and I represents the anode current,

CONIRCL_OF THE MEAN VALUE OF ANODE CURRENT

Control of the mean value of anode current, when an alternating
anode voltage is employed, was originally devised by Toulon and consists
in advancing the phase of an alternating grid voltage from the anti-
phase position, Conduction then commences from a point towards the end
of the anode altermating voltage wave and continues to the point of zero
anode voltage., As the pase is further advonced, the angle over vhich
the current flows is increased., Conversely, reterding the phase of the
grid voltace from the inphase position will give gradual cecrease of
mean current,

Other methods of controlling the meen value of anode current have
also been devised, and a sumnary is given below and illustrated in
Sketches (b) to (g).

Sketch (b) Advance the phase of an alternating grid bias from the
position of anbiphese with respect to the anode voltage.
This gives smooth control from zero to full half-cycle
concduction,
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Sketch {c) Raise the direct-current bias suddenly to a value below the
critical bias, at regular intervels synchronised with the
anode alternating current frequency, and advance the phase
with respect to the anode voltage, commencing at the end of the
alternating current wave, This gives smecoth contrcl from
zero to full half-cycle conduction,

Sketch (d) Raise the direct-current bias, on which is superimposed an
alternating-current bias of fixed magnitude and fixed phase
of 90 degrees in advance of the antiphase positicn, vith
respect to the anode voltage, from a negative value greater
than the sum of the peak of the alternating-current bias, and
the critical bias, This gives smooth control from zero to
full half-cycle conduction.

Sketch (e) Decrease the magnitude of an alternating current bias, which
is advanced in phase with respect to the anode voltage from
antiphase position by a fixed amount, e,g. 30 degrees,

This gives smooth control between approximately 1/6th cycle
(corresponding to the 30 degrees) and full half-cycle con-
duction, but it camnot reduce the current to zero.

Sketch (f) Raise the direct-current bias from a value greater than the
critical bias for the peak of the alternating anode voltage
to. a value below the critical bias corresponding to the
ionisation potential. This gives a sudden change of con-
duction from zero to 4 cycle and thence smooth control up to
full half-cycle conduction.

Sketch (g) Increase the gradient of an asymmetrical bias voltage so
that the point of intersection with the criticel bias is
advanced with respect to the end of the anode voltage wave,
This gives control from approximately zero to full half-cycle
conduction.

OUTLINE_OF THE PRINCIPLE AND OPERATION OF GRID CONTROL AS USED IN THIS
TRAVSMITTER

The principle of grid control employed in this transmitter is
basicelly one of controlling the starting of conduction: 4n a rectifier
valve when the circuit conditions are such as would normally result in
conduction taking place,

Triode h.c.m,v, rectifier valves are used, the grid potential of

_whigh. will determine the point at which conduction between anode and
“¢athode will teke place, Once conduction has begun, the grid can
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APPENDIX 2

exercise no further control and it is only possible to stop conduction by
reducing the anode potential of the valve below the ionisation voltage

of ebout 10-20 volts, This condition rust be maintained for a period
long enough to permit the vapour to become de-ionised for the grids to
regain control,

By firing the valves at a known point on the anode voltage wave,
the period of conduction can be varied, which in turn varies the output
voltage of the rectifier, 90 desrees shift of the firing point is
required Yo give full control of ontput voltage from zero to maxirmm,

In the h.c,m,v, valve units, a standing negative bias is applied to
the grids of the valves to prevent premature conduction taking place,
with a special voltage impulse having a positive amplitude exceeding
that of the standing bias fires the valves at a known point on the anode
voltage cycle, The iiring impulses are referred to as peak waves, and
originate from specisl saturable transformers called Peak YWeve Transformers,

These Peak Vave Transformers have been designed to produce peak waves
from a sinusoidal input voltage applied to the a.,c. excitation winding,
while g winding carrying D.C, alters the direct flux level of the trans-
former core which causes the peak waves to be displaced according to the
magnitude and direction of the d,c. current flowing. 1In practice, the
megnitude eand direction of the current flowing in these d,c. excitation
windings is controlled, so enabling the relative phasing between the anode
voltage wave and the grid peak wave to be varied.

In addition to the a.c. and d.c. excitation windings, the core of
the peak wave transformer also carries a compounding winding through which
the d.c. output load current is circulated, These windings act in the
seme manner as the d.c, excitation windings, their ampere-turns being
adéed or subtracted from those of the d.c, excitation windings, Thus an
increase in rectified load current advances the peak wave with respect to
the anode voltage wave, which raises the rectifier output voltage and so
compensates for the drop in output voltage which would otherwise occur
due to the regulation characterigtic of the rectifier,

Sketch (h) shows the profilec of the grid peek waves and also indicates
their relative positions with respect to the sinusoidal anode voltage
wave for various rectifier output voltages. These oscillograms have
been obtained with the limiting velues of d.c. excitation,

The firing point is determined not by the position of the peak of
the grid wave, but by the point on the steep front of this wave at which
the voltage on the grid in the respect to the cathode resultant from the

*
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positive amplitude of the peak wave opposing the negative d.c. permanent
bias, rcaches the critical bias value for the particular anode to cathode
veltage at that moment,

When the veak waves are applied across the grid and filament of a
hot valve their amplitude will fall due to conduction taking place and
the resulting wave will be flat-topped. The peak wave amplitude wiil
then only exceed the level of the permanent negative d.c., bias by the
ionisation voltage of the valve.

Sketch (j) illustrates the curve relating output voltage of the
rectifier to the d.c, excitation and the corresponding peak wave delay
angle for a 3-phase full-wave rectifier, The curve itself is a cosine
curve and the rectifier outmut voltage corresponding to any angular
position of the pegk waves may be obtained from the expressions~

E output = Epax, D.C, + oS ©

where © = the angular displacement of the firing point from the maximum
output position in dezrees.

Also, neglecting the valve arc drop:-

_— n . “pi"
Ema.n.v. D.C. = ‘/-2— * “/3 :Eph Tv'.g-j-_'" sin n

where Eph = transformer secondary phase-neutral voltage,
n = number of valves

For a 3 phase full-wave rectifier the following conditions apply:—

(1) Epgx D.C. = _EEQ
0.428

(2) Maximum inverse voltage = Bpax. D.C. + 1,05

Thus for full control of d.c, cutput voltage from maximum to zero
the firing point must be retarded 900, i.e. from a position 600 in
advance of the peak of the anode voltage wave to a position 300 retarding
the anode voltage pesak.

As will be seen from Sketch (h), the positive pesk wave produced in
the grid pesk wave transformer under conditions of a.c. excitation only,
occurs at the positive peak of the a,c, excitation voltage wave, If,
therefore, this wave is arranged to be in phase with the h,t. voltage wave
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applied to the anode of the valve, the grid peak wave will be in phase
with anode voltage peak for zero d.c. excitation in the grid transformer.

By means of another transformer, the grid phasing transformer, the
grid peek wave is shifted 15° in advance of the above condition, from
vwhich position an equal shift of 45° advance end retard is therefore
required to give the full range of control 90° from maximum to zero d.c,
output voltage, This can be done by feeding an equal amount of d.ce
excitation current in positive or negative direction through the peak
wave transformers,

As shown in the diagram, the addition of positive d.c, excitation
in the grid transformer causes the resultant magnetising current iave
to cut the zerc axis, inducing the pesk "rave, at points wider apar’
then in the case of only a.c. mognetising, Conversely, negative d,c,
excitation reduces the spacing between pesk waves,

In practice, only the positive wave is used; +this, therefore, is
effectively advenced in phase by positive d.c, excitation and retarded
by negative d.c, excitsation.
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APPENDIX 3
USE OF_"pi" CIRCUITS

The purpose of this section is to explain the action of Pi circuits
in a simple way; for more complete theoretical treatment reference should
be made to a good textbook such as "Communication Engineering" by Everitt.,

Fige. 103 sketch (4) shows a Pi circuit, Such a circuit is generally
used in transmitters to obtain a certain ratio of El to E2, or for imped-
ance matching purposes, Since it is also a low pass filter, it assists
in the suppression of harmonics generated by Class C amplifiers.

In Sketch (A) El might be the voltage between anode and earth of
the following stage. It is desirable that the impedance looking into the
terminals AB should be a pure resistance, This means that the inductive
current Io rmust balance the capacitive current I3. Therefore the currents
through ClL and C2 are equal and the voltages across these capacitors will be
proportional to their reactances, or in other wordsi-—

E
Thus it is seen that any desired ratio of E% may be obtained by choos-
ing suitable values of Cj and Ca.

The effect of Ry is neglected in the above simple explanation, but
its effect is negligible provided that Xp is small compared with Rp.

It can be proved that X2 must be less than /ﬁi Ro where R3 is the
impedance looking into 4B, If this is not the case Ry and R cannov
be matched.,

Referring to Sketch (B) suppose C1 represented the capacitance across
the final stage filaments and R] the resistance looking into the final
stage filaments. Since the final stage is an inverted amplifier, Rj
will change with the cutput coupling, It can be seen that C2 in the
equivalent circuit will change unless certain conditions are observed,
which means that the Penultimate R.F, anode circuit will no longer be
in tune and the ocutput voltage of that stage will fall, For good opera-
ting conditions, therefore, the change in C2 must be small; this will be
the case if X0y is equal to or less than %%.

i
[}

1
5 X

but if Xg; %% then Xg2 © %% Xn

For example: Suppose Xgp = Ry then Xg2

il

which is a negligible change.
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APPENDIX 4
USE OF VALVE CONDITIONING UNIT

S.TOC. Code L A I I I A A R N I I A N A N N RN 103"LU.190 \
SChematiC Re"cerel’lce ® 8420060006088 6090020008005 0600000000880¢ Fig. 104

FUNCT ION

This unit enables initial conditioning of h.c.mn.v. valves to be
carried out to ensure the correct distribution of mercury after a valve
has been transported or stored in a non-upright position., Often valves
which have caused trouble in service by flashing over can be restored
to a serviceable condition by treatment on this unit.

DESCRIPTION

Two trensformers on the unit TR.1 (3-phase) and TR,2) (eingle phase)
provide low voltage anode and filament supplies from the 380V, 3-phase
input. In series with the primary of the filament transformer (TR,.2)
are resistors R2, R3, R4 which limit the starting surge to a safe value.

The anode supply is D.C, provided by a 3-phase, full wave, selenium
disc bridge rectifier and the transformer TR,1. By means of a 4-position
switch 82 the required filament voltage is applied to the valve under test;
at the same time this switch automatically selects the correct value of
surge~-limiting resistance. Another 4-position switch S1 controls the
supplies to the filament transformer TR,2; it connects the selected
surge-limiting resistance into circuit hen in the "STARTY position and
by-passes it when in "TEST" position, In addition it is ensured that
the anode supply contactor RS.,1 can only be closed when switch Sl is in
YTEST" position,

The input circuits are protected against overload by fuses F1 to F5.
Resistor Rl, brought out to a handle on the front panel, is used to adjust
the anode current, Relay RS.2 straps the grid first to anode for "start-
ing" and then to the filament centre point for "runningf,

INSTRUCTIONS FOR USE .

(a) Remove side panel and adjust tappings on transformer TRl to suit
the type of valve under test, Normal tappings are 11V for 4049D,
and 17V or 20V for 4078GA and 4079G4A valves.

(B) Set FILAMENT VOLTS switch to valve type number. Insert the valve,

(c) Set FILAMENT START switch to MSTARTY for 5 seconds, then turn it
to "TEST®, Check filament volts (see (1) in Table below).
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(&) If the valve is a new one or one which has been shaken aboutb,
allov 30 minutes heating time, In the case of a valve which has
been in use, the heating time depends on the ambient temperature:-

- -

i

: i T [
?;gbient Temp, : 10° = 150C | 15° — 20°C ! 20°C and over !

&

H

i :
15 minutes I 5 mimutes i

i

o o o isanm i
s 14 g

| Heating Time 30 minutes

e

(e) After the filament has been heated for the required time, set
TNCREASE CURRENT handwheel fully anbti=-clockwise, Press H.T, ON
buttone

{f) Adjust INCREASE CURRENT control temporarily nntil velve is passing
90% of its maximum pesk current (see (2) in Table); note the volt-
age drop across valve (see (3) in table) then reduce the anode
current to the mean value (see (4) in Table),

(g) Conditioning should proceed.at the mean value ol anode current.
As conditioning proceeds, the voltage drop decreases and the anode
current increases; if necessary, adjust the INCREASE CURRENT
control from time to time to keep anode current at its acan velue.
Repeat (f) periodically to measure the voltage drop; when it remains
constant over a period of an hour or more the valve is conditioned.
The average conditioning time is about 6 hours but the criterion is
the lowering of the voltage drop across the valve,

TABLF, OF VALVE DATA

ginstructlon ! ! Valve Type )
% Reference Meter | ; 4049D 4078GA 14079GA
Yo, ' : - ?
: Filament ! i i : 3
! 'Volts Lo Vo
Anode  [90% of Maximum Peak ! ' q D a on
% | curront |Mnede Ourrent 145k 0.0 12808
Voltage [Voltage Drop Across i, , b b o n :
i 3 Drop Valve; between §9 & 15‘3 9 & 15{;”? & 15V
— : - : 2
4 Anode lyon Value L 1.25A | 2,54 | 7.54
Current e i S §
i 5 Anode Maximm Peek Anode 5L © 104 i 204
I j Current ‘Current { = i
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4.0 TRANSFORMER DETATLS

1. IR.1, H.T. Transformer (RL.7008-591A)

Primary Input: Delta connected 400V, 3-phase, 50 c/s, tapped -5%,

~2%%, +2%y +5h.

Secondary Outputs 20V (phase-phase) 3-phase sbar-connected 50 c/s
tapped for 17V, 14V, 11V, 8V at 16,5 amps line
current,

2., TR.2, Filament Transformer (RL,7008-5904)

Primary Input: 4097, single-phase, 50 c/s, tapped -5%, -257,

25k, *5h

Secondary Output: Alternatively

(a) 4v 114
(b) 5V 204
(¢) 5V 404

NOTE: Three primary tappings are provided to give required
secondary outputs, These are connected by a 3-way switch.
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APPENDIX 6

MAINTENANCE OF TELEPHONE TYPE RELAYS

Eoe Rl Ad

DEFINITIONS, NOMENCLATURE AND WOTES

Definitions of the various torms used when describing, testing and
adjusting relays are given below,

ERMATURE GAP - The air-gap between the armature and pole-face
Residual (or Operated) Gap - The gap that remains when the relay is

fully operated. On some relgys this
gap is adjustable,

Unoperated Gap - The gap that exists when the relay is fully released,

JRMATURE PRESSURE -~ The pressure necessary to operate a relay to the
point where the lever springs are just about to make
(in a 'meke! or 'meke-before-treek! conbact unit) or to breask (in a
'break! or 'change~over' contact unit), Measurement is macde at a point
on the armature opposite the pole-face, Pressures are given in grams,

IAMATURE STROKE =~ The amount of armature movement measured opposite the
pole~face,

BLOCK PRESSURE - Sece CONTACT PRESSURE

BUIFFER BLOCK =~ The part which limits the frecedom of the make and bresgk
springs, and against which they are tensioned.

CONTLCT CLEARINCE - The distance between a pair of associated conteacts
when they are broken,

CCNTLCT FOLLOW - See SPRING FOILOW

CONTACT LIFT =~ See SPRING LIFT

CONTCT PRESSURE - Either (a) the pressure between a pair of contacts when

they are made; or (b) the pressure between the lug of
a make or break spring and the buffer-~block stop against which it is
tensioned, when the contacts are broken (BLOCK PRESSURE), Measured in
grams, Whether (a) or (b) is required to be measured is stated in the
maintenance instructions for each type of relay,
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CONTACT _UNIT - Two or three springs in a spring-setswhich are associated

as indicated below, It shoulcd be noted that, whereas on
schematic drawings all relays are shown unoperated, the nomenclature of
the contact units describes what happens when the relays operate.

Break Contact Unit - A breask spring snd a lever gpring, When the
lever spring is operzted the contacts break,
and when it is released they make,

Change~over Contact Unit -~ A break spring B, a lever spring L and a

meke spring M, When L is operated
contacts L-B break and then contacts L~M meke, and when L is
released contacis L-M break end then contacts L-B make, Contacts
L-M are sometimes known as 'front contacts!, and contacts L-B are
sometimes called !back contactst,

Make Contact Unit - A lever spring and a make spring, When the
lever spring is operated the contacts make, and
when it is released they break.

Make-before-bresk~Contact Unit - A break spring B, a lever spring L

and a make spring M. When L is
operated contacts L-M make and then contacts M-B breek, and when L
is released contacts L-M break and the contacts M-B make,

X Contact Unit -~ A contact unit, either a make or bresk, arranged to
operate before the other contact units on the relay,
end to relsase after them,

Y Contact Unit -~ A contact unit, either a make or a break, arranged
- to operate after the other contact units on the
relay, and to release before ther,

CURRENTS - See TEST CURRENTS

GP - See ARMATURE GAP
MIL - 0,001" (one thousandth of an inch).

POLE-TACE -~ The part to which the armature is attracted when the relay
is energised.

SPRING CLEARANCE - The clearance between those surfaces of springs that
are never intended to be in contact,.

SPRING-SET - A complete assembly of contact units.
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SPRTIG FOILOW - The distance travelled by a make spring, measured at the
free end, after the lever spring has made contact with it,

SPRING LIFT - The distance travelled by s make spring, measured at the

lug which is normally tonsioned against the buffer block,
after the lever spring has made contact with it, The lug being situated
at about three-cuarters of the length of the make spring from its fixed
end; there is obviously a small difference between LIFT and FOLLOW,
Although the word '1ift! suggests verticel movement, in practice the
spring 1lift is horizontel, because the relay is mountod so that the spring-
sets are on one side.

TEST CURRFNTS =~ The currents listed below. Unless ctherwise stated the

currents are applied in the order in which they are
listed and in the same direction as in the circuit in which they have to
work. If a relay is dcuble-wound, each coil is tested separately unless
otherwise stated,

Saturation Current - This is passed through the relay winding to

ensure that the magnetic condition of the core
will be standard throughout the subsecuent tests., The value given
is a minimin; the normal working curr ent may be substituted if it
is greater,

Holding Current = then the saturation current is recduced to this
figure, without discommnccting the circuit, the
armature should remain operated.

Releasing Current -~ ¥hen the saturation current is reduced to this
figure, without disconnecting the circuit, the
armature should release.

Non-operating Current - This current shall not cause the armature
to move sufficiently far from its unoperated
pogition to open gny breek contacts or closec any make contacts,

Operating Current - This current shall pull the armature up to the
pole-face and holt it there, all break contacts
being broken and &ll make contacts made.

NOTES

ADJUSTMENTS - Where possible, the adjustment of residual screws and
armature gaps should take precedence over the adjustment
of spring tension,
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CCVERS ~ When supplied, relay covers should not be left off for any

considerable length of time., These covers prevent the relays
from becoming dirty or getting damaged, and in some cases they provide
magnetic screening.

4600 TYPE_RELAYS
The Figs. quoted below refer to the sketches on Fig. 106
2.1 General

Usually, the 4600-type Relays are adjusted to mechanical require-
ments which cover their performence completely, so that, when- these
requirements are met, the electrical requirements are slso met unless the
colls are faulty. 4 certain amount of adjustment within the mechanigal -
limits may, however, be necessary, and on certain forms of these relays
spring pressures and residuel gaps have to be specially adjusted to meet
current or time tests, The maintenance normelly roquired consists of the
adjustment of spring pressures,

VWhen necessary, adjustments and tests should be carried ocut in the
order given below.

2.2 Contact Cleaning

The rubbing action of the contacts when operating and releasing
renders them almost self-cleaning, However, occasional cleaning may be
necessary, the Contact Cleaner No, 2 being provided for this purpose.
This tool should be coverad when not in use, and cleaned with chcmically-
pure carbon tetrachloride immediately before use,

2.3 Mechanical Adjustments
2.3,1 Armature Rebaining Screw

Check that the armature 1s securely pivoted aboul the knife
edge by means of the armcbure retaining screw and coiled springs
and on relays on which the spring-set load is unbalanced, check
that.there is no tendency for the armature to leave the knife edge
on the side where the contact pressure is the smaller., If necessary,
tighten the armature retaining serew; use a screwdriver, but do not
overtighten,

2.3.2 Rosidual Gep

The residusl air-gap is measured by inserting the holed end of
the appropriate 42904 Feeler Gauge between the armature and pole-Tace,
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allowing the residual stud or screw to penetrate the hole, and holding
the armature firmly in the operated position, The foeler gauge
should be selected by reference to the table in Section 2.2 of Chapter
9 of this Handbook, Since it is unlikely that the surfaces of the
armature and pole-face will be parallel, the gauge should be held

flat against the pole~face,

If the relay is provided with a residual screw, the gap can be
adjusted as follows: slacken off the lock nut, slacken off the screw,
and pass the armature firmly against the pole-face, Then turn the
screw until the required gap is obtained, and lock it in that position,
taking care that it does not turn in the process of locking,

2.3.3 Contact Units - General

If any of the contact springs become bent they should be :~+--
straightened and tensioned, using Spring Adjuster No, 1, to perform
as nearly as possible like the undamaged springs., The next four
paragraphs give a summary of the sequence of operations: readers who
are not familiar with British Post Office~type relays are advised to
study the deteiled instructions which follow the summary,.

When meking the adjustments, each contact unit should be dealt
with in turn, commencing with the one nearest to the yoke, and working
succesgsively to the top unit.

If the relay is fitted with X or Y contact units, see section
2. 3.7 belOW.

(1)  Meke Contact Unit

(ag Straighten the springs if necessary.

(b) Tension the make spring against the buffer block.

(c) Tension the lever spring against the lifting pin or stud
below it.

(d) Check the contact clearance and spring 1ift, and correct

if necessary.

(i1) Break Contact Unit

(a) Straighten the springs if necessary.

(b) Operate the armature, and tension the break spring
against the buffer block,

(¢) Release the armature, and tension the lever spring so
that the breszk spring leaves the block and, in addition,
is tensioned against the lifting pin or stud below it,
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(d) Check the contact clearance and spring 1lift, and corrcct if
necessary,

(iii)  Chenge-over Contact Unit

(a) Straighten the springs if necessary,

(b) Tension the make spring against the buffer block.

(c) Operate the armature, and tension the break spring against
the buffer block,

(d) Release the armature, and tension the lever spring so that
the break spring leaves the block and, in addition, is

~  tensioned against the lifting pin or stud below it,

(e) Check the contact clearances, secuence of break and make,
and spring 1ift, and correct if nececssary.

(iv)  Make-before-bresk Contact Unit

' (a) Straighten the springs if necessary.

(b) Operate the armature, and tension the break spring, (the
lowest of the three springs) against the buffer block.

(¢) Release the armature, and tension the make spring (top
spring) against the bresk springs,

(d) Tension the lever spring (middle spring) against the lifting
pin or stud below it.

(e) Check the contact clearances, and corrsct if necessary by
adjusting the tips of the lever spring,

R2e3e4 Alignment of Spring Sets

(1) Straightness of Springs

It is a fundamental requirement of this type of relay that every
spring, including the lug that rests on the buffer block, shall appear
straight and flat when the relay is midway botween the operated and
unoperated positions; i.e. when all buffored springs are in contact
with the buffer block, and all lever springs are midway between the
break znd meke springs, It is difficult to judge exzact straightness
of springs when assembled on a relay and, therefore, slight banding
of the front end of ths springs (i.,e, in front of the lifting pin or
stud) is permissible in order to obtain the neccssary clearances,
Buffer blocks should never be filed to obtain contact clearances or
for any other reason
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(ii) Twin-contact Tongues

The springs are provided with independent tongues for each
contact point, The twin-contact points should meke or break simu-
ltaneously, as near as can be judged by the eye, The tongues of
the lever springs should be adjusted to lie parallel with each other
and with the yoke, when viewed from the front, The tongues of each
buffered spring should then be adjusted, using the Spring Adjuster
No, 2 so that the twin contacts make or brezk sirmltaneocusly.

(iii) Overlap of Contact Points

Pairs of contact points vhich meke electrical contact one with
the other, (one in one spring and the other in the adjacent spring)
should not overlap each other by more than one-third of the diameter
of a contact Fig, 10632, This can be judged by eye. If famlty, the
spring-set should be changed, but if this is not possible the trouble
mey sometimes be cured by loosening the spring-set securing scrows,
shifting the springs into elignment and then reclamping,

2.3.5 Iensioning of Springs
(1)  Principle

The tension of a spring should not be increased by merely giving
a bend or set to the back end, If this were done, the pressurc at
the 1lifting pin or stud (or at the buffer-block step) would be
increased, but the extra pressure would cause the spring to sag and
upset the contact clearances, The corrcct method, therefore, is
first to form a uniform hump or bow in the spring by a process known
as 'stroking!, so that when a set is finglly put on the back end of
the spring to incrcase the pressure at the contact point the tendency
to sag is counteracted by the hump and the spring remains straight,

(ii) Exemple

The following example shows details of the method of tensioning
contact springs, as applied to the tensioning of a make spring on to
the buffer block step. For simplicity, the instructions are given
asswning that the relay is mounted with its spring-sets uppermost,
but once the principle is understood there should not be eny difficulty
in carrying out the operation while the relay is mounted on its side,
either left-hand or right-hand,

(a) Place the tool over the spring, with the prongs as shown, at the
back end of the spring (Fig, 106:3).
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(b) Use the tool as a lever to exert a light pressure on the spring
as shown, at the seme time pressing the tip of the tool upwards
(fig., 10634).

(c) Keeping the spring under pressure, draw the tool gently but
firmly along the spring so that a bow is extended toirards the
buffer block step (Fig. 106:5).

(d) The shape of the spring after this stroking will be as shown, a
uniform bow being formed along the length of the spring
(Fig. 106:6),

(e) Replace the tool at the back end, and give a set Lo the spring to
increase the pressure on the bhuffer block step until the spring
becomes straight (Fig. 106:7).

The final setting of the spring will apply the necessary increased
pressure at the buffer block, and yet the spring will be quite straight
at the end of the adjustment. Once the principle of stroking and.
setting is understood, it can be applied to the increasing or decreas-
ing of tension in any spring without further explenation, the appropriate
end of the tool being used (Fig. 106:8).

2.3.6 Spring Set Clearances

(1) Contact clearances and Spring Clearances

The clearances between make contacts when the armature is normel,
and between bresk contacts when the armature is operated, should not
be less than 0,0L", i,e, half the height of a standard dome-shaped contact
when new. The clearance can usually be gauzed by eys, and is normally
mich greater then this, If incorrect, the straightness of the springs,
particularly the twin-contasct tongues, should be checked and corrccted
where necessary, Clearances of not less than 0,01" must alsc exist
between those surfaces of springs that are never intended to be in
contact.

(11) Sequence of Contact Overastion

Apart from any make-before-bresk, X or ¥ contact units, it should
be checked that all bresk contact units break before any make unit
makes., Similerlv, in a changeover unit, the lever spring should
leave the break spring before it mekes contact with the make spring.
If this requirement is not met, the straightness of the springs
should be checked and corrscted if necessary, as for incorrect
contact clearance, For mske-before-bresk units, the meke and bresk
operations will occur in the reverse order to those of a changeover unit,
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(iii) Spring Lift

Spring 1ift, i,e. the movement of the lug away from the buffer
block, should be checked by eye, the armature being operated for make
contacts and released for break contacts, The nominal value is
about 0,005" with a minimum of about 0.002%, If the'lift is judged
to be insufficient, the straightness of the springs, particularly
the lugs, should be checked, and corrected where necessary, A con-
tributory cause may be wearing down of the contact points but this
will occur only if the contacts are cleaned too vigorously,

(iv) Lifting-pin Clearances

There should be no clearances between 1lifting pins and studs,
except on certain special relays.

2.3.7 Contact Units - X and Y Operation

(1) Adjustment of Spring Set which includes an X Contact Unit

(i)a Adjustment of X Contact Unit

The adjustment of an X contact unit is exactly the same as for
ordinary make and break units, the correct sequences of contact opera-
tion being ensured in the design of the spring-set,

The X action is obtained by delaying the action of all other
contact units both in the spring-set containing the X contact unit
and in the spring-set opposite, so that adjustment of the X contact
unit may slightly affect that of the others,

(i)  Adjustment of Normel Meke or Mske-before-break Contast Units
on an X Contact Relay.

A normgl meke or make-before-bresk contsct unit on an X contact
relay is adjusted, as regards lever-spring pressure, when the arma-
ture is fully released; i1.e, ab 0.043" travel, Departures from the
standard procedure are not necessary, and the lifting-pin clearance
that would heve occurred if there had heen a break spring in the
contact unit, is tsken up by dropping of the lever spring towards
the yoke (Fig. 10619).
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(i)e Adjustment of Mormal Bresk or Changeover Contact Unit on an
X Contact Relay

A normal breask or changeover contact unit on an X contact relsy
(Fig., 106:10) is adjusted, as regards lever spring pressure, when
the armature is situated 0.031" from the core; i.,e, corresponding to
the condition that existe on a normal reley with 0,031" travel.
This can be effected by inserting a 0,031" gauge between the armature
and the core, and operating the armature, electrically if possible,
In this way, the extra travel provided for operation of the X contact
unit is taken up,

(i)@ Final Adjustment of Lowest Normal Bresk Springs

Vhen g1l the normal bregk and changeover units have been
adjusted in this mamner, the 0,031" gauge should be removed, and
the armeture allowed to release fully, It is then necessary to
ensure that the X contact unit will make or bresk before any normal
bregk spring is moved, The lowest normel break spring in each set
should therefore be given additional upward tension until there is
sufficilent 1ifting~pin clearance (Fig, 106:10) to permit this
sequence of movement, The lifting-pin clearance, however, should
not be so great that the normal 1ift of the break spring away from
the block is legs than standard.

If it is desired to check the lever-gspring pressures during
adjustment operations, this should be done before the final
increase in tension of the lowest bregk spring is cerried out;
otherwise the extra tension of that spring will cause it to follow
the lever-springs when the pressure gauge is applied,

(11) Adjustment_of Y Contact Units

A Y contact unit is adjusted in exactly the same way as an
ordinary make or break unit, except that when the Y unit is a
bresk unit (Fig, 106:11) the Y lever spring is not tensioned to
meet the value usually specified., The lever spring should be
tensioned down until the Y bresk spring leaves the block step to
the extent of the normal spring 1ift, but a clearance should be
left below the Y lever spring as shown in (Fig, 106:11) to ensure
that the T contact unit is the last to be operated.

On a Y make contact unit, the lifting-pin clearance is token
up as a result of the Y lever spring dropping towards the yoke.
The contact opening of a ¥ make unit is therefore slightly wider
than normal,
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2.4 Electrical Test and Tinel Adjustments

On applying the correct working voltage, as determined by the parti-
cular circuit in which the relay is to work, the relay should onerate,
Failure to operate may be due to excessive tension on the lever springs,
This tension should therefore be reduced, if necessary, care being taken
to see that the spring-1ift requirements are still satisfied, and this in
turn may necessitate reducing the tension on the make and breask springs,

With relays of the type under discussion, contact pressure is
measured direct only in the case of the make springs of mske-before-bresk
contact units: the pressures of all other contacts are measured in torms
of block pressure., The latter is measured by applying the Gauge Tension
to the tip of the spring in line with the contacts: when the gauge is
set to the minimum value the spring should not leave the buffer block, and
when it is set to the maximum value, the spring should leave the buffer
block. The contact pressure on the make spring of a make-before-break
contact unit is measured by applying the tension gauge to the iip of the
make spring, with the armature unoperated,

In the absence of a suitable tension gauge, the block pressures of
different springs may be compared by 1lifting each spring off the buffer
by means of a light screwdriver., In each case this pressure should be
about 16-20 zrams or about 2/3 oz.

2.5 Adjusting Tools

A complete list of tools suitable for comprehensive maintenance
adjustments is given below. Reasonable field adjustments cen however
be carried out with the aid of the item marked with an asterisk,

Tool Code Use !
Adjusting Armature No. 2 42014 | Adjusting armature stroke g
Spanners B.A. 4-5 4218 Residual nut i
Contact Cleaner 4258
Gauges, Feeler A 4290A | Measuring contact clearance, g
armature stroke, residual gap.
Pliers, adjusting No. 1 4231 Tensioning springs ;
Screwdriver, Inst, Mo, 4 42154 | Coil nut !
Screwdriver, Inst, No, 1 4215C | Screws generally i
Spring Bender 42G44 | Tensioning springs ;
Gauges, Tension A Finger 4270-4-4271C | Measuring contact pressures g
# | Adjusters, Spring No, 2 42934 | Bending tongues of springs !
-]
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2.0 4185 TYPE RELAYS
3.1 Spring, Contact and Armature Assembly

See that armature G fully covers the polefaces and rests flat on
the rear edge of the rear poleface C. To adjust, loosen two fixing
screvis H, align contacts and armature, and retighten screws, Elongated
holes permit adjustment of contact spring J.

The tension spring B should line up with the edge of the rear pole-~
face C on the type of reley shown in Fig. 105,

3.2 Residuel

Loosen locking screws I and unscrew contact screws I and M using the
special tommy bar (Siemens type 204) until clear of contact spring J.
Gently press the armature on to front poleface and adjust "dske' contact
screw L until it just touches the contact spring, Release armature and
advance contact screw L a further one-quarter turn. Lock assoclated
screw K.

NOTEs It is important to use the special tommy bars for adjusting the
position of the contact screws to avoid damaging the relay
windings,

3.3 GContact Operning

With armature released advance ®Break" contact screw M using a
tommy bar until it gives a "Make®" contact of 0,004 in to 0.0005 in.
Lock associated screw K.

3.4 Break Ccntact Pressure

Adjust vressure screw N until the contacht spring rests against the
WBregk" contact within the pressure limits of 15 to 21 grams, The
pressure should be measured with a pressure gauge at the tip of the
contact spring., The detent spring P shoulé engage uith the knurled
edge of pressurc screw N,

3.5 Check Adjustnent

£11 adjustments to be checked alter final adjustment has been

completed.
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3.6 Adjusting Tools

A complete list of tools suitable for comprechensive maintenance
adjustments is given below,

§ Tool j Code Use

g o

{ Screwdriver i 4215C | Screws generally

;Feeler gauges § 42904 | Measure contact clearance
Pressure gauges i 4.270 Adjusting contact pressures

| Tommy bar §Siemens 204 Adjusting contact screws

j Contact cleaners § 4258 Cleaning contacts j
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LINE UP PROCEDURE FOR DS,13 TRANSMITTERS WITH
TYPE_A,1406B DRIVE EQUIPMENT OPERATED IN

CONJUNCTION WITH TEIEPHONE TERMINATING EQUIP-
MENTS TYPE TOP.10 AND TOP,12

OUTLINE OF SYSTEM

G.,P,0, practice requires that, at the point in the terminal equip-
ment transmit path where the speech, RTP is -10 db, the level of the
test tone is 1 mW (0 dbm). This test tone is used to load the trans-
mitter to 6 db below Peak Output Power (P,0,P.)

P.0.P. is the maximum rated output power of the transmitter i.e.
40 kW R.M.S., or 4 kW R.M.S. for the DS.13. These powers correspond to
W at the output of the A.1406B Drive Unit.

In the following instructions the speech signal is referred to in
terms of "Speech Level™ which is defined as the reading on the RTT
Volume Indicator which speech peaks pass, on the average, 3 times in
10 secondse. This reference gives a clearer indication of transmitter
loading conditions. Speech Level as read on g Volume Indicator meter is
8 db higher than the corresponding speech R.,T.P., and it is accepted that,
allowing for the ballistics of this meter, the actual transients rise
approximately 8 db above the indicated level.

Thus, in the G.P,0. system, Speech level is 2 db lower than Test
Tone lovel. In the TOP,10 however, Speech Level and test Tone level
are equal, and it is to compensate for this discrepancy that, having
lined up the transmitter on Test Tone for P.0.P. =6 db, the input to the
Drive Unit must be reduced by 2 db before applying speech.

The reinserted carrier levels obtained from the Drive Unit for
SSB and(%SB)working arc respectively -16 db and -6 db relative to
P.O.P. '2'w .

The levels of these various components are shown diagramatically
below:-

+1 db R R R T R I N R A o W TOP.lO or 12 Limiter
O b eesvesssscsscersosscsscsscscnas Peak 0u‘bpu‘b Power (and level
of speech transients)
-6 db ®oes0eevs0stetenecsnsssB IR e Test Tone
-8 db 0000000000000 r00sRERRR OB TYRTY Speech Level
—16 Ob eeeccovocecrencnsesecsessscanss 88B Carrier
26 Gb eesevercsscecsscsscssascsescess 1SB Carrier
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2,0 TRANSMITTER SETTING-UP PROCEDURE APPENDIX 7

2.1 Preliminary Operations

(a) Apply the RTT test tone to one sideband input of the A,1406B
equipment.

(b) Adjust the A.1406B Input Attenuator for a reading of ~6 dbm on
the Input Level meter,

2.2 Full Power Working
Set up the transmitter for 10 kW outbut power. For convenience,
tuning can be carried out at 20 kW or, with two tones applied to the
sideband input in place of the RIT test tone at 40 kW peak envelope
power. This latter method is recommended if the settings of coupling
controls are not known. The correct loading conditions in each case
are given belows-

| kW Stage kW Stage
Power Output 1s zmA§ iTc (&) iIc (wd) !1Tcl (a) iTc2 (A)
10 kW 10 0.6 - 1.3 1.3
20 kW 15 0.8 50 1.8 1.8
40 XW P.E,P, 25 I 0.85 350 1.85 1.85 |
: : i j

Having tuned by either method, replace the RIT test tone and turn
down the transmitter Drive Level control for 10 kW output.

2.3 Reduced Power MWorking

Set up the transmitter for 1 kW output power. For convenience,
tuning can be carried out at 2 kW, or, with two tones applied to the side-
band input in place of the RIT test tone, at 4 kW peak envelope powers.

The latter method is recommended if the setting of the Line Reactance
Control is not known. The correct loading conditions in each case are
given viz.

; Pover Output Is (mA) | Ic (A) é
. i
1 kW 10 I 0.6 g
2 kW 15 0.8 f
L kW P.E.P, 25 0.85 }

Having tuned by either method, replace the RIT test tone and turn
down the transmitter Drive Level Comtrol for 1 kW output.
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24 Final Operations

(a) Turn back the A.1406B Input Attenuator by 2 db i.e. Input
Level meter reads -8 dbm.

(b) Transfer the RTT test tonc to the other sideband input and

ad just the Input Attenuator for a reading of -8 dbm. on the
Input Level meter,

The equipment is now ready to receive speech on one or
two sidcbands.

(c) Set Reinserted Carrier Switch to SSB or ISE as rcquired.
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FOR Oscillator unit type 345

LIST OF COMPNNENTS

(See Fig. 3 for circuit diagram)

P

1
‘S§%?m Value g%l f
€1 | 0.0LpF 20
€2 | 0.01uF 20
C3 50pF 20
C4 | 2R20pF 10
C5 ! 3-20pF
C6 | 0.0LyuF 20
c7 | 135pF
C8 | 3-20pF !
c9 51pF 5 i
c10 | 15pF 5
C11 : 105pF 20
c12 | 9OpF 20
€13 | 135pF 20
C14 0401/uF 20
€15 | C.0LF 20
020 | 220pF 10
c21 | 0.0LwF 20
€22 | 0,01 puF 20
C23 | 3-20pF
C24 | 12pF 19
c25 | 82pF 10
C26 | 82pF 10
027 | 220pF 10
c28 | 0,01 uF 20
i €30 | 82nF "2 2
c31 | 6opr 2 1
| €32 | 2-10.5pF 5
- €33 | 33CuF 2
" GO IInT 1 heTohn s s |

.Schen

L No. % Value ?T_%l |

——

§ C34 1 330 pF 2

| ©38 | 12pF 10
€39 i 12pF 10
CLO : 220pF 10
C41 | 0.01puF 20
C42 | 0,01 yuF 20
C43 | 3-20pF
C4h | 39pF 10

| C45 | 3-30pF

| C46 | 12pF 10

boog7 | 150pF 10

| c47a | 150pF 10

049 | 33pF 10
€50 33pF 10
C51 | 150pF 10
c52 | 33pF 10
c53 | 33pF 10
C54 | 150pF 10
C55 | 0.01mF 20

| C6n | <002 uF 20

Y Cc6l 0.01 paF 20
cé2 | 0.01 uF 20
€63 { 0.0LF 20
C64 | 0.01 uF 20
065 | 0.01 mF 20
C66 | +0018 uF

i c67 ' 0018 uF

" 068 6-100pF

(AT 1 Q.ws 41N Mo 31



LIST OF COMPONENTS

FR Oscillator unit Type 345

(See Fig. 3 for circuit diagran)

| i :
Sc};;;rj Value ..,_I.i %l 5 c;ff ; Value { El
cé9 2 -001 yuFf 20
€80 0.01 paF L 29
c8l 0.01. puF 20
c82 0.01 yuF 20 ! |
€83 «00). puF 20 '
c84 +002 poF 20
1 c85 220pF 10
¥
€93 0.01 juF 20
col 0.01 juF 20
€92 0,01 yuF 20 !
i !
AP 2887 VOL.1L PART 1 (A.T..1 Sept. 61)
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PO Oscillator unit Type 345

(See Fig.3 for circuit dicgran)

LIST _OF COMPONENTS

Schen

LP 2883 VOL., 1 PsRT 1

S;l;?m Value z%l
R1 180 1
R2 220 12
R3 220 10
R4 220 10
15 377 (Td) 5
R6 390 5
R7 33 10
R . 33 10
R PArs:e 10
R10 110 5
R11l 9K 5
R12 22K 5
R13 5.,6K 10
R20 33 10
R21 100K 10
22 1K 5
R23 110 5
R24 100 10
R25 470 10 |
n26 6.8K 5
F40 33 10
R4l 22K 10
R4 iK 5
43 110 5
R4 100 10
R45 68K 5
R46 470 1
2.2K 5

CODP 3.3

] Tol
Noe Value +%
RéD 33 10
R61 75 5
né2 27K 10
R63 75 5
né4 10 10
65 1K 10
B66 110 5
67 220K 10
nés M 10
P69 %1 5
R70 90 5
R71 320 5
n72 82K 5
R73 120 1o
T4 109 1n
n75 1.3K 5
R76 240K 5
r77 32K 5
R78 10 10
w79 100 10
780 33 10
na1L 560K 10
! RE2 390 10
n82 110 5
184 33 10
nas 33K 5
r86 22K 5
ngv ’ 470 5
(A.L.1 Sept. 61)




LIST OF CNMPNONENTS

FOR OSCILLATOR UNIT TYPE 345.

(See Fig. 3 for circuit diagran)

Schem | Tl Schem Tol
No. Value % § No. Value * %
RES 470 5

PR —

R89 LK + LK !
variable
ganged |

(A.L.1. Sept. 61)
AP 2883R VOL. 1 PART 1

COElp 304



LIST OF COMPONENTS

FOR Oscillator unit type 345

(See Fig. 3 for circuit diagrem)

S;t;?m Description
Inductances
L1 0.45-8 uH
L2 17.3 il
L3 1,500
L1o 0.45-8 piHl
L1l 17.3 ol
i L12 Ou9mH
L13 STC 20-IRA,93B
Ll STC 2n-LRA.93A
L15 STC LP.133284
L16 STC 20-IRA.93C
L17 STC 20-IRA.93C
L20 0.45-8 pull
L21 17.3 /uH
L22 1.5cH
129 STC 28-LU,234/60
L30 STC 28-LU.234/57
L31 STC 28-10.234/57
L32 STC 40CLU. 47D/25
L33 L. 5mH
L34 1.50H
L35 STC 28-1U.234/51
L36 | 1.5vH
137 | STC 28-LU.234/225
' 1,38 STC 28-10.234/57
1
i
§
AP 2683R VOL 1 PART 1

't S;\ﬁfm Description
=
Valves
vl cv1s8
V2 CV1l2s
V3 CV1R4
V4 CV124
V5 CvV124
V6 CV124
Relays
RELL STC 4182 FE
Lamps
1/1 STC 4011C
1/2 STC 4011C
1/3 STC 4011C
1/4 STC 4011C
N1 CY395 Neon
§
: Meters
ML 0=500/ul
i
|
; : Tectifiers
‘Rect 1 ~ STC Bl8-4-1R

(AoLol Sept. 61)
Conp 3¢5




LIST OF COMPONEMTS

FOR OSCILIATOR UNIT TYPE 345

(See Fig. 3 for circuit diagram)

!
{

Schen

Noe

i
; Nescription

{ Schen Description
Noe
Switches
81 SeT.C.RL7016~-278A
, 82 S.T.C.RL7016~1994
;SB Cutler Hammer
' 8373-K8
: Thermostats
TH1 B.T.Co. Type MB/A/7
ETHZ Sunvie 2 CLV
; Transformers
71 S.T.C.RL7008-632 A
|
% Crystal detectors.
§X7 B.T.H. CGIC
§X8 B.T.H., CGIC

AP 2883R VOL 1 PART 1

(A.L.1. Sept.61)
Comp 3.6




LIST OF COMPONENTS

FR r.f. truck
(See Fig. 4 for circuit diagran)
H : § i
Schen Value Tol | * Schen Value i Tol
No. +% No. | +%
| |
Cl SO0 P 20 c31 120 pF 120
c2 10 pF i 20 €32 101 | 20
c3 0.01 puF 20 €33 «00L paF 20
C4 0,71 paF 29 C34 250 pF 20
c5 <001 puF 20 €35 10 pF 20
c6 (01 pF 20 c36 100 pF 20
C7 NepiWig 20 c37 15 pF 20
c8 <001 puF 20 €38 15 pF 20
9 .ONL fuF 20 €39 15 pF 20
c10 +N01 juF 20 c4n 15 pF 20
Cll 1n pF 20 C41 10 p¥ 20
c12 10 pF 20 ! C42 100 pF 20
€13 10 pF 20 CL3 .01 pF 20
Cl4 10 pF 20 CLd N.01 pF 20
15 «ON1 puF 20 C45 0.01 uF 20
c16 200 pF 5 CL6 0.01 pF 20
€17 .01 pof 20
€20 120 pF 20
c21 120 pF 20
c22 120 pF 20
€23 250 pF 20
C24 250 pF 20
c25 120 pF 29
26 250 pF 20 i
c27 120 pF 20
c28 120 pF 20
;€29 120 pF 27 ;
b c30 120 oF 2n ‘

e,

s

AP 2883R VOL.1 PART 1

(A.Lolo Sep‘b. 61)
Comp. 401



LIST NF COMPANENTS

Fig. 4 for circuit diagran)

. Schen |

i Noe.

P

Value

FOR  r.f. truck
(See
Sﬁg?m Value % z;l
¢ ;
R1A 25K 10
R1B 245K i 10
R1C 470 5
R2 200 5
R4 2K 15
R4A 2K 15
RS 50 15
R6 47 10
R7 5K 15
R8 75 5
RO 470 10
R10 68 10
R11 681 16
R12 47 1n
R13 47 10
R14 75 5
R15 220 10
R16 220 10

AP 2883R VNL.1 PART 1

(A.L.1 Sept. 61)
Comp 4.2




LIST OF COMPONENTS

FR r.f. truck

(See Fig.4 for circuit diagran)

Schen

; No. Description f
§
i Chokes
1) Part of S.T.C.
, m? i 40N-LU. 5
§ L2 389-LE.2 Det. 1081
L L3 Part of 4MN-LU.57C
|1 247-L0. 35D
L5 20-LU.L44R ‘
L6 20-LU. 144K ’
L7 20-LU. 144K
L8 2477-10 420
19 1 Section as L8
L10 | 247-LU.42D |
L11 1 Section as L10 |
Transforners
Tl STC RL7MNS/5844L
T STC U46149/33
C T3 STC AE46150/14
. Meters
i ML 0=1N0mA 4
PmR 024
M3 0=300mA
M . 0=5ni
. M5 0-5ml

L . T

AP 2883 VOL 1 PART 1

S;g?m g. Description
i Relays

i REL.1 STC RL.7013/47D
REL2 STC 82-IRA.3A
REL.3 EAC Type U 7619

| i Switches
S1F Part of L4
81t ) Part of
S18 bo1s
S1J Part of 27610228
S2 STC Type 4641 TFS
S3 Burgess Type C/RRS
S4 )
S5 g | Part of L4
s6 )
s7 Santon Type 113A
S8 STC Type 46N8 Key
S9 1F/747

f Fuses

i Fl1 . 154

| 2 | 1

. F3 i 154

. (A.L.1. 8ept.61)

CNMP 4.3




LIST 7F CNOMPONENTS
FR r.f. truck

(See Fig. 4 for circuit diegran)

t

i
 Schen | Description ; | Schen | Description
No. ! ! No.
Jacks :
JL S.T.C, Type 41114
TFG
Blowers
Bl S.T.C. RL 7060/324
Valves
V1 CV 445
Meter Lamps
ML1B S.T.C. Type 4011C
5V
Lamp 2 | 237 17W
Lamp 3 | 230V. 10W
Thermal overload |
TH.U.1 | E.A.C. Type U8931C
]

(4.L.1., Sept. 61)
AP 288% VNL, 1 PART 1 Conp 44



FR drive unit, radio Type 6

LIST "F_CPMPONENTS

(See Fig. 5 for circuit di=gran)

Schen Tol
No. Value +%

c2 33pF 5
c3 63pF 5
A 0,01 puF 2
c5 O.Ql/uF 2N
ch 68 pF 5
c?7 0.0l/uF 20
c8 200 pF 20
CcolA 39 pF 5
CoB 6-100 pF

ClA 82pF 5
c18 6-100 pF

c11 6-100 pF

Cl2A 6-1N0 pF

C12B 22 pF 5
Cl3A 62 pF 5
Cl13B 91 pF 5
Cl4 ﬂ.Ol/uF 20
Cl5 O.“l/uF 2N
c16 0.0l/uF 20
17 200 pP 20
c18 6~-107 pF

C19A 6-170 pF

C19B 22 pF 5
C20 q.ﬂl/uF 2N
c21 0,01 puF 20
c22 N0l 20
C23 N1 20
C24 O.Ql/uF ! 2N

AP 2883R VL,1 PART 1

§ Schen | i Tol
{  No, i Value Po4%
-
| C25 2NpF '20
c26 6-100 pF |
c27 0.71 MF 20
c28 6-10" pF
€29 6~10" pF
€30 - 1401 puF 29
C31A .01 paF ; 20
C31B Nl mF i 20
€32 0.71 pF 20
€33 NeML puF 20
C34 «"N29 fuF
c35 8-25 pF
c26 Rel i L 20
c37 3 pF 20
c38 02 fuF | 10
€39 « N1 AT P20
C40 “.Ol/uF 20
C4l 1.5 paF 20
c42 0491 puF 20
C43 0u7L puF 20
CLd N.01 piF 20
C45 N1 | 20
CL6 .01 20
C47 181-1U.13 dets.327/8
c48 N1 pF 20
C49 33 pF -5

i 1

v — T v ————

(A.L.1. Sept, 61)
Comp 5.1



LIST OF_COMPONENTS

FO™ drive unit, radio Type 6

(See Fig. 5 £o@ circuit diagran)

! }
S;’Igf"n ; Value ; z;l ' ‘ S;\;I;iam f Value E 2‘%1
i !

Rl 47 f{m R25 | 47 ' 10
R2 47 10 ! rota f 270 19
L3 33K 110 B26B | 470 1"
B4, 33K 1" R6C 470 b o
R5 75 5 R27 47 10
ré 75 5 e | 3 5
R7A ! 33K 19 R29 | 56 {5
R7B | 3.3K 10 R3D 33K 5
R84 | 2.2K 10 R31 | 2 5
R8B ., 470 19 R324 17K 10
rRg | 270 1| R328 4 11
n1o 270 10 R33 157 5
R11 33%K 5 R34 1K 5
R12 17K 5 R35 1K 5
R13 410 19 n36 47 10
R14A 1K 10 R37 ! 330 5
R14B 1nK 1N R38 47 19
R158 | 47 1" R39 33K

R15B i 19 RAN 22K 5
R16 470 5 RA41 4 10
R17 10N 10 R42 10 10
R18 47 10 R43 229 1
R19 3% 5 44 22" 10
R20 | 2x 5 R45 | 10 5
R21 470 10 | 46 | 3.3 10
R22 479 5 RLEB ' 3.3 fon
Re23 | 343K i 10 ng7 o150 D1
R2, | 2. L 10 R4 2,7K (10

o v -

(A.L.1, Sept. 61)
AP 2883R VNL.1 PART 1 Comp 5.2



LIST NF COMPONENTS

For DRIVE UNIT, RADIN TYPE 6.

(See Figs 5 for circuit diagran)

Schen | ‘Tol Schen j Tol
No. Value i% No. ; Value +5
|
R49 47 10 ;
{
Rrs&N 47 1n ;
R5L | 3.9K 1n ’
i
Rr55 390 !
RV1A K )
) ganged
RVIB | 4K )
i ! ;
| | ;
i { !
i i : ’

(A.L.1. Sept. 61)

AP 2887 VAL, 1 PART 1 Comp 5.3



LIST OF COMPONENTS
FOR drive unit, radio Type 6

(See Fig. 5 for circuit diagran)

3 i
s§gfm Description : S;gf'm Description
Inductances 23 STC 2-LU.20 det.470
L1A STC 20-LU.212C L2, STC 2-LU,20 det.498
L1B STC 247-LU.A44B 125 STC 247-LU.43L
L2 STC 1P.115569 126 STC 247-1U.43H
L3 STC 2-LU.20 det.458 127 3 Turns on R25
14 STC 20-LU.212D 128 3 Turns on R36
L5 STC 20-LU.211A
Lé STC 20-~LU.2114
7 STC 20-1U.2124
LA 3 Turns on R15A Blowers
L8B STC 247-LU.4LB Bl STC RL.7760/23B
13C 7 Turns on R15B
L9 STC LP.115569
110 STC 2-LU.20 det.458
L1l STC 20-LU,2114 Metere
L11A STC 2-LU.20 det.513 ML 0-10 i
L12 STC 20-LU.211A
113 STC 2n-LU.212D
L14A STC 247-LU.44B :
L14B STC 247-LU.44B
L15 STC LP.115569 i
L16 STC 2-LU.20 det.458 ;
L17 STC 20-LU.2114 s
118 STC 20-LU.2114
L19 STC 20-LU.212D |
L20 STC 247-LU.44A i :
121 3 Turns on R41 : ! ;
122 STC 2-LU.20 det.464 ! '

(A..Lolo Sep‘b. 61)
AP 2883R VOL 1 PART 1 COMP 5.4



LIST OF CNMPONENTS
FR drive unit radio Type 6

(See Fig., 5 for circuit diagram)

Schen Description : ! Schen Description
Noe . No.

Switches

Sl.A S.TeCs 112-4022E

L %
connsk s s o o o e et o

S1.B S.T«Ce 112-4022E
Sl1.C SeTeCo 112-4N22E
S1.D SeTeCe 112-4013E
S1.E SeTeCs 112-4013F

52 $.T.C. RL7016/102D ‘

Valves E
V1 CV 136
V2 CV 136 ,
V3 58/2500 |
V4 58/2508 ‘ ;
v5 5B,/250L : |

V6 ' JH/180E , ‘ |

(A.L.1. Sept. 61)
AP 2883R VOL 1 PART 1 CMP 5.5



LIST NF COMPONENTS

FR R.F. OUTPUT AMPLIFIER

(See Fig. 6 for circuit diagram)

Schen i Tol !
Noe Va}ue ,:;% i

C1lA to) |Part of

ClL Overall assy. !

c2 «N02 +40
el b

c3 .002 +40
ad o

C4 50 pF 20

C5 50 pF 20

c6 0,01 fuF 20

c7 0.01 /\JF 20

c8 «N02 /uF +60

09 - 002 '."-‘?AO -
/o s

Cclo «002 /uF *40

cll »ON2 40
N

Cc12 001 /uF

Cl3A 50 pF

C13B 50 pF

CL4A 25 pF

Gl4B 25 pF

Cl4C 25 pF

C14D 25 pF

Cl5 .Oﬂl/uF 20

CléA + 002 puFf

Cc1éB .Oog/uF

c17 160 pF 5

€18  -160 pF 5

AP 2383R VOL.1 PART 1

¢ Schen Tol

| No. Value i%

| c19 200 pF 5
c2n 200 pF 5
c21 200 pF 5
c22 200 pF 5
c23 25 pF 10
C24 25 pF 10
C25 0401 fuF 20
c26 0,01 fuF 20
c27 Nn.01 /u.F 20
C28 5006 pF
Cc29 157 pF 20
€30 5 pF part of

overall assy.

(A.L.1l. Sept. 61)

Comp 6.1




LIST F COMPONENTS

(See Fig. 6 for circuit diesgran)

FR  R.F. NUTPUT AMPLIFIER

i ;

S;I;?m Value s _3.‘31

R2 2.1 5

R3 5 5
R4 5 5

R5 2.1 5

R6 50 5

R74 600 5

R7B 670 5

R8 5K

ROA 5K

ROB 5K

R1D 10

R11 10

R12 10

R13 10

R16 220 5

R17A 150 5

R17B 150 5

R184 150 5

R18B 150 5

R19 220 5

R20 0 5

R21 220 5

R22 220 5

R25 40

R26 40

R27 65

R28 40

R29 40

S;gfm Value g;l
R30 65

R33 Metrosil Unit
R34 245 10
R35 2,5 10
R36 50 5
R37 50 5
R38 59 5
R39 1o

R4D 1nn

R4L1 500

R42 220 5
R43 10K

AP 2887R VOL.1 PART 1

(A.L.1. Sept. 615

Comp 6,2




LIST OF COMPONENTS
FMR R.F. OUTPUT AMPLIFIER

(See Fige 6 for circuit diagran)

Schen §.

No. Description S;g‘fm Description
Chokes TFuses
CH.1l | STC 28 LU.295 Det.158 Fl 1N
CHe2 | STC 28 LU.295 Det.158 F2 104
CH.3 } Wournd on R8 73 1A
CH4A | Wound on R9A ¥4 050
CHAB , Wound on R9B F5 N.54

cH6 STC 28 LU.295 Det.399
CH7 STC 28 LU.295 Det.399 Meters

CHS STC 28 LU.295 Det.399 ML N-5 mA
M2 2~0=2A
M3 O=LA .
Inductances MA C-4A
Ll STC 28 LU,1888 M5 N=5 miA
L2 STC 45 IU.3MA M6 " 0-5 nA
L3 STC RL 7009-1594
L STC RL 77M9-1594
L5 STC RL 77"M9-159A Nverload Relays
16 12 /uH 0¥l STC 4662 MAA
L7 12 /uH 3 L2 STC 4662 MAA
18 30 pHl ,
LG Bf_‘/uH
L1o 1 ul 2 : Variable resistors
H { ‘ P1 ° STC 189 IRA 54

(Achlo Sept. 61)
AP 288R VOL.1 PART 1 C'MP 6,3



LIST OF COMPANENTS
PR R.F. OUTPUT AMPLIFIER

§See Fig. 6 for circuit diagran)

1

t Schen.

No. Déseription Sg};?rl Description
Valves ’ Rectifiers
V1 3J26NE REGTL {STC H45-4-IL
72 3JR60E RECT2 [STC H45-4~IL
' RECT3 |STC H45-4-IL
Relays
RELL |STC A42-A"7Y7B Transforners
REI2 |STC 4™ IRU 76C T1 STC RL7M8-481A
REL3 | STC 470 IRU 76D T2 STC RL72N8-4818
REL4 | STC 42-4077C T3 STC AS46L47/39

REL5 1STC 42-4077C
REL6 |STC 42-4077C

REL7 | STC 42-4007C ' Switches

REL8 | STC 4R-4NOTE S1 to) |Burgess micro-switch

REL10 | STC 4664 MEY 89 g Type BLS

REL11 | STC 4664 MEY S10 Diamond 'H! 3TP

REL12 | STC 4664 MEY ) s11 M.S.M. Type MS58
S12 Santon Type R141/2C

Lanps

1/l | 24V &4

1/2 ' 24v &

1/3 | 24V &

/4 2V 60

1/5 | 24V 61

1/6 : 24V 61

(4.L.1. Sept.61)
2883R VOL.1 PART 1 CMP 6,4



LIST OF C MPONENTS

FOR  Monitoring units Type 37

(See Fig, 7 for circuit diagran)

Schen | ; | Schen ; '
gofn . Description i ! ;Oc.am ; Description ]
| I
i | | !
\ Capacitors ! Resistors
cl Part of overall § ! Rl | 27K 5% *
! assembly 3 i
c2 | Part of overall § | R2 ¢ 27K 5% +
agserbly * ;
C3 | 4TF 5kt | 13 170 chns 5% #
i
A 4TpF 5% * | R4 17N ohns 5% *
i C 001 puF 20% + Z
| emere |
. C «NOL puF 20% + i ‘
| " | |
% c8 2001 paF 20% * i ; ! Relays ‘
|09 A002/uF 2% + i | R1A ! STC 419706
¥ § t ]
| | | |
. Valves | ! !
| ' | ?
P V1 CY 1931 i

(A.L.1, Sept. 61)
AP 2889R VNL., L PART 1 cnve 7.1



LIST OF COMPONENTS

FOR Monitoring Unit Type 7205

(See Fig. 8 for circuit diagran)

Sch
i §O?n Description
f
| Capacitors
Cl Part of overall
asgembly
3 4TpF + 5%
c5 | «NLF + 203
!
cé E .ﬂﬂl/uF + 27%
c7 oo SOF & 20%
c8 .ml/uF + 2n%
co $O02 F & 2
; Negistors
R1 27K + 5%
! R3 170 ohns *+ 5%
R4 170 ohns + 5%
’ Valves é
PVl ova93 §

AP 288 VOL 1 PART 1

Schen

i
: Noa § Description
5 Switches ;
§ i
sl ! Cutler Harmer ;

[T AT ——)

e & rn e s ———

8373-K8

(A.L.1. Sept. 61)

CoMP 8.1



LIST "F_COMPNENTS

(See Fig.9 for circuit diagran)

FOR
' Schen | .
. Nou g Degcription
. Circuit Breakers '
{ ¢B1 | "l Circuit breaker |
’ STC RL7182-24
,
; Current Tronsformers
: CTL Supplied with Ammeter
CT2 . Supplied with Anrweter
CT3 | Supplied with Ammeter:
CT4 ! Supnlied with KWUHneted
CT5 Supplied with KWHnetex
Meters ;
ML 0=175A Ammeter
M2 KWH neter
M3 { 0-500V
M4 Operating hour clnck
Rectifiers
. RECT1 3 Units D112-4-3W
; i Lanps 3
G 72 S YA <
- /2 ¢ 24V 6w
c /3 v e

AP 2883 R V'L 1 PART 1

Moins distribution unit 196-LE.4F

; SI(?;?H Description ‘ ;
1
‘ Relays Q
z REL1 Time delay relay :
i EN Bray Type CNY
. REL 2 3 Pole contactor
i EN Bray Type CNY
i REL3 3 Pole contuciur
! EN Bray Type CNY
% REL4 STC 4672 AEE
! nELS STC 4672 AEE
. REL6 STC 4672 AEE

REL7 STC 4672 AEE

Resistors

R1 Potentioneter for M3
i R2 50 ohms

R3 1K 5%

R4 1K 5W

R5 1K 5W

Switches

i 81 Ammeter switch
; S2 Voltmeter switch
. S3 3 pole ¢/o

S4 3 Pole c/ o)

(A.L.1. Sept. 61)

cP 9,1



LIST NF_COMPONENTS
FOR Mrins distribution Unit 196-LE-4F

(See Fig.9 for circuit diagram)

Schen t Description , Schen | Description
No. N ’ i Ne,. ;
i { f 1
‘ Transforners : ‘ Fuses
TL ! STIC RL7™8-419 i I o
T2 ism'c RL79N8w54,3B L T2 1 0.5
T3 i STC RL7M8-493 ; F3 N.54
T4 } STC RL7N0B-5444 ; U myg 40
T5 | STC RL7MB-6254 i F5 &
| ; 76 61
; ¥7 e
Switch fuses | F8 174
SFL | STC 112-IRU-139 é F9 ;. 1
SF2 | 3 Pole 500V 37 P F1n 1A
SF3 3 Pole 507V 374 | FL1 14
SF4L |3 Pole 50V 151 P 1. Slydlok
SF5 3 Pole 57V 154 i F13 14 Slydlok
. SF6 3 Pole 57V 154 § FL, N5 -
| SF7 |3 Pole 59V 15 | F15 0,58
| SF8 .3 Pole 57V 158 ; « F16 1A
| ST9 13 Pale 5V 15 ’ ‘
| SF10 |3 Pole 57 37 |

(A.L,1. Sept. 61)
AP 2883n V0L, 1 PART 1 - COMP 9,2



FOR 50V Rectifier for Contactors.

(See Fig. 27 for circuit diagran)

LIST "F COMPONENTS

! Schen Description
No.
1 {
i ?
5 Transformers i
T1 i STC RL7M8-493A %
; ; !
| ; ;
|
i Rectifiers i
' Rectel | STC D112-4-3L }
i
| |
| Rect.2 | STC D112-4=3L :
| Recte3 | STC D112-4-3L |
i
|

v

AP 2883R VNL. 1 PART 1

Schen
Noe

Dezcription

T,

(A.L.1l. Sept. 61)

COMP 27,1



LIST OF CMPONENTS

(See Fig.33 for circuit diagram)

FR  Mixer Unit Type 25
S§g?m ? Description
Resistors

R1 75 + 5%

; R2 47 + 10%
R3 75 + 5%
R4 1X + 1%
R5 47 + 1n%
R6 3.3K + 1%
R7 | 2. + 1%
n8 47K + 5%
R9 12K + 5%

g

i

% : Inductors

i L1 | STC 20-IU-212F

PR SRV

S—

AP 2883R VL, 1 PART 1 . .

% Sﬁg?m Description
Capacitors
c1 0401 puF + 20%
C2 0.0I/uF + 20%
C3 110pF 5%
C4 .OOZ/UF + 1n%
cé 0.01 puF + 20%
c7 NN paF + 2%
! Valves
V1l CV 136

(A WLele Sept. 61)

CMP 33.1




LIST OF_COMPONENTS

FOR Power Unit Type 818

(See Fig.34 for circuit diagran)

Schen Description Schen Description
No. No.
Canacitors
c1 4 yF + 10%

c2 bpF * 103

Chokes
CH1 S.T.C. RL 77"9/146

Transforners

T1 S.T.Cs RL 7M8/441 i

Rectifiers

Rect.l S .T.C » 280-LU—482D

(4.L.1. Sept. 61)
AP 2883R VL 1 PART 1 COMP 3441



LIST "F C MPYNENTS

FR Power Unit Type 828

(See Fig. 35 for circuit diangram)

Schen

Now Degcription

Transformers

T1 STC RL7MNE/6194
Capacitors

Cl A/uF + 20%

Cc2 A/uF + 2n%
Chokes ‘

CH1 STC RL7™M9/146
Rectifiers

RECT.1 ! 6 = Rectifiers STC

]

28N-LU-4138W

Schen

AP 2883R V7L, 1 PART 1

No. Description
Sockets
SKT.2 STC LP.115188
Plugs
Pl STC LP.115194
(A.L.1: Sept. 61)

CMP 35.1
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