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CHAPT2A  

INTaODUCTION 

1.0 GENET .L 

The type A.1406-13 equipment is a low power, fixed frequency 
Independent Sideband Drive Unit, which can also be used for single or 
double sideband operation. The equipment is designed primarily for 
use with the S.T.C. transmitters type DS.12, DS.13 and DS.22; provided 
that similar circuit conditions prevail this drive equipment can well 
be used with transmitters of other manufacture. 

pparatus comprising the equipment is mounted on three individual 
chassis all of which are incorporated - in a single calnet with a jack 
panel, with or without other drive or monitor equipment according to 
the manufacturing group number. 

Although reference must of necessity be made to the overall 
equipment, it should be understood that the purpose of this manual 
is to describe the drive apparatus only. 

The Drive Unit will accept either one or two a.f. sideband signals 
each covering a range of approximately 100 to 6'100 c/s. ..'.fter a process 
of multiple modulation in conjunction with temperature-controlled, sealed 
crystal filters, two sidebands with a reduced carrier of 3.1 14c/s are 
produced, the intelligence in one sideband being independent of that in 
the other. It sho- 1d.be noted that each sideband input could be com-
posed of more than one speech or telegraph channel. 

Two independent input signals (A. & B) are each applied to a Line 
Amplifier and Modulator sub-unit and modulated on a 100 kc/s carrier. 
During this process the 100 kc/s carrier is vainly suppressed. The 
outputs from both balanced modulators are applied to crystal filters, 
with the result that one sideband only from each modulator is available. 
Thus Input A is contained in the upper sideband (U.S.B.) and Input B it 
the lower sideband (L.S.B.). 

The two sidebands A & D are combined in a hybrid transformer and 
passed through a band-stop filter where the 100 kc/s signal is further 
suppressed. The signal then passes to the carrier modulator, where a 
low level 100 kc/s carrier signal is re-inserted and combined with the 
sideband signals. These combined signals are modulated on a 3 Mc/s 
carrier, which is suppressed in the :recess. The resulting sidebands, 
each approximately 12.0 kc/s wide and centred on 100 kc/s above and 
below the 3 Mc/s carrier, are applied to 3.1 Mc/s bandpass amplifier 
which passes the upper sideband only, i.e. 3.094 to 3.106 mc/s. 

-11— 

AP.2883 NB Vol. 1 
	

(L.',  1  	Nov.61; 



Introduction 

Cabinet including:- 
A.1406B + A.1406B 

(Code No. 188-LPE.20 or L) 
725 lb (330 kg) apprncimately. 

Cabinet including:- 
A.1406B only. 

(Code No. 188-LRE.2a) 
475 lb (216 kg) approximately. 

R  NOTE: Line-up level is defined as the audio tone 
input level required to give the peak output 
power from the equipment. 

-14- 
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CUPTER 2a  

GEIET,',AL DES CP.IPTION 

1.0 CONSTRUCTIM  

All units comprising the A.1406-B equipment are incorporated in a 
single cabinet which is mounted on an undercut plinth. All wiring 
connections are maintained when a chassis is withdrawn. Power sueolies 
are, however, isolated from each unit by means of a gate switch inter-
lock circuit excopt the 75V A.C. crystal oven supply which remains non" 
since it is obtained from a separate transformer connected directly 
accross the Mains. By insertin„-; a shirting plug into the gate switch, 
the power sirlplies to each unit nay be re-connected and the equipment 
00erated while the chassis is removed from its normal position, the 
cablle forms being housed in a conduit of "DuratuDi P.V.C. insulating 
material. 

The units are retained in the cabinet by qutck release spring 
catches fitted at each side of the front panel. 

window and hinged flap are provided on the Nain Drive Unit for 
meter observation and access to controls. 

vhon the equipment is used in a humid atmosphere, heaters can be 
supplied for mounting in the base of the cabinet to keep the equipment 
dry-end at even yemperature when it is switched off. 

2.0 CeNPOSITION OF  E011171ENTA. 

.rs mentioned in Chapter 1, an ISB/DSD '.1-linsnitter Drive 7eieipment 
typo A.14C6B is normally fitted in a single cabinet (containing a 
terminal strip in the base for cornection of external cabling) together 
with other apnaratus, the complete assembly being allocated an overall 
code number. Typical assemblies arc quoted below:- 

(1) Two ISBASn Drive Units type .:‘.14068. The overall manufacturing 
code of this assembly is 18.''-LaB.2C and the units are disposed 
(from top to bottom) in the babinet as follows:- 

Title 	 Code. 

Filter Unit 	 8-1PU.297A 
isn/bsn Drive Unit 
TSB/DSB nrive Unit 
Jack Panel 	 87-)711. 50B 
Filter Unit, 	 8-LRU.297A 
Power supply 	 94-LRU.204A 
Power Supply 	 94-LRU.204A. 
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General Description 

(2) ISB/bSD Drive Unit, type A.14c6-B with Monitoring ';;ouipment type 
A.1407B. This assembly has an overall manufacturing code 
188-1.71.E.2n and units are disoosed (from top to bottom) in the 
cabinet as follows:- 

Title 

Filter Unit (‘onitoring equipment) 
ISD/bSD Drive Unit 
Monitor Unit type A.1407B 
Jack Panel 
Filter Unit (drive equ#ment) 
Power Supply Unit (monitor equipment) 
Power Supply Unit (drive equipment)  

Code 

8 -LU.297D 

87-LPU.50A. 
8-IAU.297A 
94-121U.204A 
94-1,DU.20/4 

(3) One ISD/bSB Drive Unit type A.1406D. :he overall manufacturing 
code of this assembly is 188-1RE.28, and the units are disposed 
(from top to bottom) in the cabinet as follows:- 

Title 	 Code 

ISBASB Drive Unit 
Jack Panel 
	

87-LRU.50E 
Filter Unit 
	

8-LRU.297A 
Power Supply 
	

94-1P,U.204 

Two further assemblies, codes 188-LRE.2L and N, provide groups of 
equipment similar to those described in (1) and (2) above, with a 
different arrangement of the jack panel, the codes of these jack oanela 
being 87-LRU.50K and H. 

Details of Monitor Unit type A..1407B are given in an associated 
publication, 0.2883 ND. 

3.0 ima ALL.sirsmLagagrarz2L. 

3.1 S.S.D. and I.S.B. Drive Circuits 

Audio frequency signals (Input A and Input B) are independently 
applied to the A.F. Amplifier and Sideband Modulators via a transformer 
in each unit. The gain of the line amplifiers is such that an outout 
of dbmNrlay be obtained on the level meter for any input between -10 dbm 
to + 10 dbm. Output is indicated on a rectifier type output meter fitted 
on the front pane] of the unit. The amplifiers are designed to Five a 
sensibly level response from 100-6000 c/s. 

NOTE: 0 dbm in the LJne Amplifier level meter is alwqys referred 
to as the "line-up level", dbm means decibels referre to 

AV in the impedance being used. 
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General Description 

Each a.f. signal is applied to its associated balanced modulator 
stage through a 15 db pad which reduces the level to -15 dbm, this 
value being suitable for low level modulation. The signal is applied 
in antiphase to the control grids of valves V2 and V3, which operate in 
push-pull. Simultaneously, a 100 kc/s carrier generated by a crystal 
oscillator is applied in phase, via a transformer, to the two grids. 
The resultant modulation appearing across the secondary of the output 
transformer consists of sum and difference frequency cam 'orients of the 
two applied signals, i.e. 100.1 kc/s to 106 kc/s and 94.0 kc/s to 
99.9 kc/s and a low level 100 kc/s carrier leak due to any unbalance 
in the modulator. These signals -.re then fed by coaxial lines to the 
sideband filter unit. The filter (8-LU.139 BE and BF) associated with 
input fl passes the lower sideband (94.9  kc/s to 99.9 kc/s) only and the 
filter (t-LU.139 BG and BH) associated i,d.th inout A passes only the upper 
sideband (100.1 kc/s to 106 kc/s). The output level of the modulator 
with a single tone at correct line-up level is 0 dbm. 

The two sidebands A & B are combined in a hybrid tro,nsforner in the 
filter unit and then passed through a bandsto, filter where the 100 he/s 
carrier is further suppressed. The u.s.b. and 1.s.b. signals are 
applied through a coaxial cable to a zero gain amplifier in the 100 kc/s 
Oscillator Unit and thence to a further hybrid in the Carrier Vedulator 
Unit; the 10? kc/s carrier re-insertion signal attenuated to its 
correct value is also applied to this hybrid transformer. The combined 
output is fed to the balanced modulator. This modulator is similar to 
that used in the Line Amplifier andModulator Unit except that a carrier 
frequency of 3 Mc/s is injected. The resulting sidebands, each 
uooreximately 12 1-elo wide and centred on 109 kc/s above and below the 
3 Mc/s enrricr, are applied to a 3.1 Mc/s bandpess amplifier which 
passes the upper sideband only. 

A V?GAD diode connected across the autput circuit of the amplifier 
provides a negative ootential from the signal peaks; this is applied 
as a controlling bias to the zero-gain amplifier mounted in the 100 ke's 
Oscillator Unit. 

One ha if of a double diode valve provides this facility, the second 
diode being used in a valve voltmeter circuit for metering purposes. 

3.2 D.S.D. Operation 

The A.1406B Drive Equipment con be use' for generating a double-
sideband signal, by applying the incoming signal to input °L.'; only. 
A switch on the Filter tray is moved to D.S.B. position and the 
=PIER RE-INSERT switch is turned to D.D.B. The following functions 
are performed when this is don::- 
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General  Description 

The signal applied to input 	is modulated, as before, on the 
kc/s carrier, the carrier being, suppressed. Both sidebands are 

now passed through a pad instead of a crystal filter and the carrier 
is re-inserted at such a level to give a d.s.b. signal modulated M%. 
Fron this stage onwards, the signal is modulated at 3 Mc/s and the 
upper sideband selected at 3.1 Mc/s. Hence a 3.1 Mc/s d.s.b. signal 
is derived. 

3.3 ila02§1.1012.114:2Ea 

The general supplies required by the equipment arc controlled by 
tho mains OnPff switch Si located on the Power Su-ply Unit; they arc 
27^AT D.C. unstabilised, 157‘r D.C. stabilise il and 6.3V A.C, 	The 
75V a.c. oven supply is obtained from a separate transformer connected 
directly across the mains. 

The output leads from the Power Sup ply Unit are connected to a 
12-pin Jones socket at the back of the tray. The supplies are then 
distributed to terminals on the S.S.B. Unit tray and Filter tray through 
"Duratuf" (P.V.C.) multiple conduits. 

Two service sockets SK1 and SK2, wired independently for convenience, 
are mounted on the plinth to provide convenient points for plugging in 
either a soldering iron or an inspection lamp. Two Slydlok type fuses 
arc included in this circuit. 
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CHAPTER 3  

DETAILED DESCRIPTION OF UNITS  

1.0 FILTER TRAY 8-LRU.297A  

(Plate II; Fig.8) 

This unit houses the following sealed crystal filters for sideband 
selection and carrier suppression:- 

L.S.B. Filter 8-LU.139BE 8cBF (94-99.9 kc/s) Input B 
U.S.B. Filter 8-LU.139BG & BH (100,1 kc/s - 106 kc/s) Input A 
Bandstop Filter 8-LU.139AZ (100 kc/s) 

They are maintained at an even temperature of approx. 60°  by heab-
ing mats which are controlled by thermostats through a relay circuit. 
The relay is operated by D.C. obtained from a full-wave rectifier circ.uit 
in the oven supply (75V a.c.).  A thermal cut-out is provided so that 
in the event of failure of the two thermostats, which are in series, the 
heaters are switched off and the indicator lamp goes out. The thermostats 
fitted to the filters are designed to operate at 60°C. 

2.0 MAIN DRIVE UNIT  

(Plates II, III, IV: Fig.1) 

2.1 General  

This unit contains five individual sub-units which together with the 
Filter Units provide i.s.b.; d.s.b. and s.s,b. drive facilities. Those 
sub-units mounted in the ISB/DSB Unit Tray 395-LRU.14A are (front left 
to right):- 

(a) A.F. Amplifier and 100 kc/s Modulator (U.S.B.) Input A,17-LRU.67A 
(b) 3 Nb/s Oscillator and Carrier Modulator 17-LRU.678. 
(c) 3.1 lic/s Bandpass Amplifier 28-LRU.330C 
(d) 100 kc/s Oscillator 16-LRU.192C 
(e) A.F. Amplifier and 100 kc/s Modulator (L.S.B.) Input B, 17-LRU.67E 

2,2 A.F. Amplifier and 100 kc/s Modulators 17-LRU.67A, 17-LRU.67E 

(Plates IV, VI; Fig.3) 

These two sub-units are identical and each one comprises the 
following stages:- 
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Detailed Description of Units  

1. A single stage audio amplifier using negative feedback 
2. A balanced modulator using grid injection to two high slope pentode 

valves type 6A116 operated in push-pull. 

The audio frequency input is applied to the primary of input trans-
former Ti, the latter matches the 600 ohm line impedance to the input 
impedance of Vi grid circuit. A switch-type potentiometer P1, across 
Ti secondary, is tapped in 2 db steps over a range of 40 db. In 
operation, P1 is set to attenuate the input signal to such a level that 
the audio output of V1 produces an indication of 0 db on the "LEVEL 
NETER" Ml. This output level is called the "line-up level ". 

NI is a rectifier-type meter switched by Sl. For measurement of 
levels around 0 db the meter is connected directly in circuit; R7, R8, 
R9 form an attenuation network for readings at levels round +10 dbm and 
+20 dbm. 

Negative feedback is arranged through Cl, C15 and R1 and also across 
the un-bypassed cathode resistor R5. With 015 in circuit, S2 open (IN) 
less negative feedback is obtained at the lower audio frequencies, hence 
a rising response is obtained. In this way the circuit operates as an 
equalising network to compensate for the attenuation of lower 
frequencies in the crystal filters. 

When S2 is closed (OUT), the amount of negative feedback is held 
substantially constant over the a.f. rangeogiving a flat response. This 
condition is used for d.s.b. operation when sideband filters are not used. 

The output of the line amplifier is taken to the balanced modulator 
stage through a 15 db pad formed by R10, R110  R12, R13, R14. Audio 
signals are applied in antiphase to the control grids of V2 and V3, 
via transformer T3. Simultaneouslys a 100 ke/s carrier is applied in 
phase to the control grids of V2 and V3 via the pad formed by R27, R28, 
R29, potentiometer R2 and transformer T4. The resultant modulation 
frequencies appearing across the secondary of the output transformer 
T5 are the sum and difference frequencies of the two applied signals, 
the 100 kc/s signal being balanced out in the modulator. 017 and C18 
connected across the 15 db pad produce a rising response at the higher 
audio frequencies to compensate for attenuation in subsequent stages. 

R18 is a common cathode bias resistor; R20 and R21 are meter 
shunts. 

By careful adjustment of P3 and 08, the carrier leak may be reduced 
to a minimum and accurate balancing obtained. 
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Detailed Description of Units 

Me/s Oscillator and Carrier Modulator 177TX.67B  

(Plates IV, VII; Fig.4) 

The unit comprises the following stages:- 

(1) a 3 Mc/s crystal oscillator using valve type 6km6 
(2) -a 3 Mc/s buffer amplifier using valve type 6AM6 
(3) a balanced modulator using grid injection on two type 6hM6 

valves. 

The outputs from the crystal filters and the carrier re-insertion 
networks are applied to this unit and modulated by injection of a 3 Nc/s 
signal from the 3 Mc/s oscillator to obtain a final output frequency of 
3.1 Me/s = a.f. signal frequency. 

The 3 Mc/s crystal oscillator is of a high stability fiypo:  the 
crystal being operated in an oven at 60°C. The crystal oven operates 
from a 75V a.c. supply obtained from a separate transformer T2 connected 
directly across the mains input and located in the Power Supply Unit. 

The oven contains a preheater circuit in order to bring the oven 
rapidly to its working temperature after first switching on, and a 
normal heating circuit. Each circuit consists of a set of resistor 
and the oven is heat insulated by glass wool and controlled by two 
evacuated type thermostats. Heating and cooling cycles are indicated 
by two lamps located on the front panel of the Carrier Modulator Unit. 

When the oven is first switched on, both thermostats are closed and 
the lampsoare out. The thermostats Till in the preheater circuit opens 
at 40 5 C and the associated red indicator lamp glows. The innermost 
part of the preheater compartment may have reached a temperature of about 
65°C before this thermostat opens. The thermostat TH2 in the normal 
heating circuit opens at a temperature of 55 + 5°C and the green 
indicating lamp in this circuit glows while the other lamp goes very dim 
and appears to be out. When the oven temperature begins to fall the 
thermostat in the normal heating circuit (TH2) closes and the lamps 
change over as described above, the thermostat in the preheater circuit 
TH1 remaining open all the time under normal conditions. 

The 3 Me/s signal from the crystal oscillator is applied to the 
buffer amplifier V3. A pi-network in the anode circuit of V3 matches 
the high output impedance of this stage to the 75 ohms of potentiometer 
Pl. The 3 Me/s signal is then applied in phase to the control grids of 
VI and V2 via the potentiometer P1 and hybrid T3. (P1 enables the 
amplitude of the 3 Me/s input to be adjusted to a suitable level.) 
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Detailed Description of Units  

The signals from both modulators are applied to hybrid Ti of the 
Filter Unit, and the combined output passed through a bandstop crystal 
filter where the 100 kc/s signal is further attenuated. The u.s.b, and 
l.s.b. signals are then taken via SK.22 and a coaxial lead to the hybrid 
Tl on the Carrier Modulator Unit. The 100 kc/s carrier re-insertion 
signal attenuated to its correct value for s.s.b, working by Al (or for 
i.s.b. working, by Al and A2) is also applied to hybrid Tl. The 
combined outputs are fed in antiphase to the control grids of V1 and V2. 

Following modulation, the signals appearing at the output of T4 have 
the frequencies of:- 

(a) 3094 to 3099.9 kc/s (L.S.B.) 
3100.1 to 3106 kc/s (U.S.B.) 
and a low level of 3100 kc/s 

(b) 2899.9 to 2894 kc/s (L.S.B.) 
2900.1 to 2906 kc/s (U.S.B.) 
and a low level of 2900 kc/s. 

Those only in (a) above will be passed by the 3.1 Mc/s Bandpass 
Filter. 

Carrier leak may be reduced to a minimum by adjusting anode control 
012, screen control P2 and grid balance control C8. This modulator is 
similar to that used in the channel modulator 17-LRU.67A, but in this 
case the injected carrier frequency is 3 Mc/s obtained from the 3 lAc/s 
oscillator. 

2.4 3.1 Nb/s Bandpass Amplifier 28-LRU030C  

(Plates IV, VIII; Fig.6) 

This unit is constructed from the following seven circuits:- 

1. Input attenuator 
2. Input tuned circuit, Ll 
3. First amplifier using type 6AM6 high slope miniature pentode 

valve. 
4. Bandpass filter, L2 and L3 
5. Second amplifier, V2 using power beam tetrode, valve type 5B/254M 
6. Output tuned circuit, L4 
7. Double Diode V3, Valve Voltmeter and Vogad, using valve 6AL5. 

The group signal from the carrier modulator is connected by 75-ohm 
coaxial cable to the input attenuator which serves to isolate the tuned 
input circuit Ll from variations of reactance caused by adjustments in 
the Carrier Modulator Unit. Attenuator R4, R5, R6 is not normally used 
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Detailed Description of Units  

but may be inserted in place of R10  R2, R3 to compensate for unit having 
low gain. A potentiometer R37 connected across the input circuit serves 
as a gain control. 

The pi-network tuned input circuit correctly matches the 75-ohm 
input to the grid of the first amplifier valve V1, a damiing resistance 
being added to reduce the Q to the correct value, V1 is a high slope 
miniature pentode type 6AM6. 

A small amount of negative feedback is developed across the un-
bypassed cathode resistor R17. The output of V1 is applied to a band-
pass filter L2 and L3, which is d' the capacitance-coupled type. 

Tetrode valve V2, type 5B/254M is employed in a linear amplifier 
stage, The screen is decoupled by R30 and C9. The output circuit, 
tuned to 3.1 Mb/s, matches the external load impedance of 75 ohms to 
the load impedance of the valve. Since the anode circuit (L4) of the 
valve is supplied with H.T. through the choke L5 into the low impedance 
end of the network, the inductance (1.5 mH) of L5 is not critical. 
The output from this stage is applied through a blocking condenser C7, 
and 75-ohm coaxial cable to the associated transmitter. 

Ono diode of the double-diode valve, V3, type 6AL5p  is used as a 
valve voltmeter, connected for measurement of sideband and carrier 
levels. Since the meter is also used for valve cathode current 
measurements, the scale is calibrated in milliamperes as well as in 
decibels, 

The variable resistors R7, R8, R9, R10 are connected in the meter 
circuit and are adjusted for correct carrier and side band levels, 
When the front panel switch is turned to position 2 (marked VI) the meter 
indicates correct cathode current of valve Vl. When in position 3 
(marked V2) however the meter indication for cathode current of valve 
V2 must be multiplied by 10 for correct value. 

The other diode of V3 provides a VOGAD bias from a portion of the 
output of the amplifier. This is applied to V3 in the 100 kc/s 
Oscillator Unit which is connected in the common chtre circuit following 
the band-stop filter, A delay voltage applied to the cathode ensures 
that the diode will not commence to operate until the incoming signal 
attains a level just less than its peak (i watt) output. 

2.5 100 kc/s Oscillator 16-LRU,1920  

(Plates IV, DC; Fig.5) 

The unit comprises three stages:- 
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Detailed Description of Units  

1. The crystal oscillator using a D.T. cut (low frequency) crystal 
not contained in an oven and a miniature pentode valve type 6AM6. 

2. A buffer amplifier using a type 6AM6 pentode valve. 

3. A VOGAD controlled amplifier using pentode valve type 6AM6. 

The function of stages 1 and 2 is to supply carrier frequencies to 
the upper and lower sideband modulators. The crystal oscillator uses 
a modified Colpitts circuit with a trimmer (C1) added to enable slight 
variations of frequency to be made, The crystal is not maintained at 
a constant temperature but the expected frequency drift from its 
nominal frequency at the calibrating temperature of 35°C, is + 3.5 c/s 
over the temperature range 10°C to 50°C. The oscillator anode and 
screen supplies are obtained from a 150V stabilised supply. 

The output of the osctllator is applied to the buffer amplifier 
through a small capacitor (06);. the anode load of the amplifier being 
a tuned transformer having a 75-ohm output winding which feeds hybrid 
coil Tl. This in turn feeds hybrids T2 and T3 which between them 
provide four outputs at 75-ohms, two for application to the sideband 
modulators, one for carrier re-insertion and one for monitoring. The 
use of hybrids in this circuit reduces direct inter-channel crosstalk 
and provides a simple method of obtaining a 100 kc/s carrier for re-
insertion. The amplitude of the re-inserted carrier can be adjusted 
by potentiometer R13. R14 varies the phase of the reinserted carrier 
relative to that of the u.s.b. modulator carrier to give correct phase 
relationships between sidebands and carrier for d.s.b. working, 

The buffer amplifier is operated from the unregulated h.t. supply, 
and cathode current metering of oscillator and amplifier valves is 
effected by a switch and milliammeter, 

In stage 31  a pentode valve V3 operates as a zero gain amplifier. 
It is connected in circuit immediately following the band-stop filter 
and is controlled by the VOGAD diode in the 3.1 Mc/s Bandpass Amplifier. 

Output from the band stop filter, 94 - 106 kc/s, is applied to 
transformer T5 and thence to the control grid of V3 via C14, R16. The 
anode load T6 provides output which is fed through a 20 db pad, R23, R24, 
R25 to the Carrier Modulator. Stage gain is approximately 20 db and 
the pad in the anode circuit effectively reduces this gain to zero. 

A controlling bias generated from a portion of the output of the 
3.1 Me/s Bandpass Amplifier can be applied to V3 via the VOGAD 0A/Off 
switch S2 and R15. 
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Detailed Descri tion of Units 

The VOGAD circuit is arranged to operate and provide a controlling 
bias just before the output of the 3.1 Mc/s amplifier reaches peak 
power (i.e. i watt) and the circuit of V3 is arranged so that the bias 
provides a complete gain control over the stage and hence over the 
output of the equipment, to the extent that for an increase of 10 db 
above the 0 db line up level the output rises only 2 db. 

3,0 PMER SUPPLY UNIT 94-LRU.204A  

(Plates II, V; Fig. 7) 

H.T. power supply circuits for the Main Drive Unit employ a full 
wave, hard valve rectifier type 53KU with a two stage choke-input 
filter. D.C. output voltage is approximately 270V and ripple content in 
the output is at least 60 db down. A voltage stabiliser circuit employ-
ing a G180/2M neon stabiliser supplies H.T. at 150V for 100 kc/s and 
3 Mc/s oscillators., Transformer input tappings (in 10V steps) are 
provided for connection to an a,c. supply within one of tho ranges 
100-120V and 200-250V. Valve heaters are also supplied from 
windings on the main transformer Tl. 

A separate transformer T2 connected directly to the Mains provides 
75V a.o. for the crystal oven heaters. D.C. at 75V for operating a 
relay and gate switch interlock circuit is also supplied by this winding 
on T2 in conjunction with a small bridge-connected selenium rectifier. 

The transformer and chokes are oil-filled and hermetically sealed. 

NOTE: The h.t. and 1.t. supplies come on together when the equipment 
is switched on. The oven circuit is permanently connected. 
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CHAPTER 3a 
amazaPIEgglaaaMIL 

1.0 F11,.ja.77AY8....,...-112:711, 

Mate II; Fig. 8) 

This unit houses the following sealed crystal filters for sideband 
selection and carrier suppression:- 

L.S.B. Filter 8-LU.139BE & BF (94-99.9 kc/s) Input t 
U.S.B. Filter 8-1,04139BC- & BB (100.1 kc/s - 106 kc/s) Input A 
Bandstop Filter 8-LU.139AZ (1O( kc/s) 

They are maintained at an even temperature of approx. 6o° by heat-
ing mats which are controlled by thermostats through a relay circuit. 
The re:lay is operated by D.C. obtained from a full-wuve rectifier circuit 
in the oven su.,ply (75V a.c.). A thermal cut-out is provided so that 
in the event of failure of the two thermostats, which are in series, the 
heaters are switched off are the indicator lamp goes out. Th, thermostats 
fitted to the filters arc designed to operate at 60°0. 

2.CHIT DIRIVE IBUT 

(Plates II, III, IV: Fig. 1) 

2.1 General 

This unit contains five individual sub-units which together with the 
Filter Units provide i.s.b.; d.s.b. and s.s.b. drive facilities. Those 
sub units mounted in the IMAM Urit Tray 395-1131.14A are (front left 
to right):- 

(a) A.F. Amplifier and 103 kc/s Fodulator (U.S.B.) Input A, 17-WU.67A 
(b) 3 Mc/s Oscillator and Carrier Modulator 17-LRU.67B. 
(c) 3.1 Mc/s Bandpass Amplifier 2S-W.U.3300 
(d) 100 kc/s Oscillator 16-ltU.192C 
(e) A.F. Amplifier and 1O2 ku/s Modulator (L.S.B.) Input B, 17-LRU.67E 

2.2 A.F. Amnlif er and 100 kcJ Modulators ,17-1."13.67A. 27-LRU.67E 

(Plates IV, VI: Fig.3) 

These two sub-units are identical and each one corprises the 
following stares:- 
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Detailed Description of Units 

13 	single stage audio amplifier using negative feedback 
2. 	balanced modulator using grid injection to two high slope pentode 

vzlves type 6AM6 operated in push-pull. 

The audio frequency input is applied to the primary of input trans-
former Tl, the latter matches the 602 ohm line impedance to the input 
impedance of V1 grid circuit. 	switch-type potentiometer Pi, across 
T1 secondary, is tapped in 2 db stops over a range of 40 db. In 
operation, P1 is set to attenuate the input signal to such a leTel that 
the audio output of V1 produces an indication of 0 db on the "Level 
Feta." Ml. This output level is called the "line-up level". 

Ml is a rectifier-type motor switched by Sl. For measurement of 
levels around 0 db the meter is connected directly in circuit; D71  RS, 
R9 form an attenuation network for readings at levels round +1^, dbm and 
+20 dbm. 

Negative feedback is arranged through Cl, 015 and R1 and also across 
the un-b7passed cathode resistor 115. With C15 in circuit, S2 open (IN) 
less negative feedback is obtained at the lower audio frequencies, hence 
a rising response is obtained. In this way the circuit operates as an 
equalising network to compensate for the attenuation of lower 
frequencies in the crystal filters. 

When S2 is closed (OUT), the amount of negative feedback is held 
substantially constant over the a.f. range, giving a flat response. This 
condition is used for d.s.b. operation when sideband filters are not used. 

The output of the line amplifier is taken to the balanced modulator 
stage through a 15 db pad formed by 1310, R11, R12, R13, R14. audio 
signals are applied in antiphaso to the control grids of V2 and V3, 
via transformer T3. Simultaneously, a 100 kc/s carrier is applied in 
phase to the control grids of V2 and V3 via the pad formed by R27, P28, 
P29, potentiometer R2 and transformer T4. The resultant modulation 
frequencies appearing across the secondary of the output transformer 
T5 aro the sum and difference frequencies of the two applied signals, 
the 100 kc/s signal being balanced out in the modulator. C17 and 018 
connected across the 15 db pad produce a rising response at the higher 
audio frequencies to ccmponsate for attenuation in subsequent stages. 

P.18 is a common cathode bias resistor; P20 and 321 are meter 
shunts. 

By careful adiustment of P3 and GB, the carrier leak may be reduced 
to a minimum and accurate balancing obtained. 
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Detailed Description of Units  

2.3 3 Mc/s nscillator and Carrier Modulator 17-LPU.67D.  

(Plates IV, VII; Fig. 4) 

The unit comprises the following stages:- 

(1) a 3 Mc/s crystal oscillator using valve type 611M6 
(2) a 3 Ye/s buffer amplifier using valve type 6AM6 
(3) a balanced modulator using grid iniection on two type 6•^,M6 

valves. 

The outputs from the crystal filters and the carrier re-insertion 
networks are applied to this unit and rodulated by infection of a 3 Mc/s 
signal from the 3 Mc/s oscillator to obtain a final output frequency of 
3.1 Mch + a.f. signal frequency. 

The 3 Nc/s crystal oscillator is of a high stability type, the 
crystal being operated in an oven at 600C. The crystal oven operates 
from a 75V a.c. supply obtained from a separate transformer T2 connected 
directly across the main input and located in the Power Supply Unit. 

The oven contains a preheater circuit in order to bring the oven 
rapidly to its working temperature after first switching on, and a 
normal heating circuit. Each circuit consists of a set of resistor 
and the oven is heat insulated by glass wool and controlled by two 
evacuated type thermostats. Heating and cooling cycles arc indicated 
by two lamps located on the front panel of the Carrier Modulator Unit. 

'Then the oven is first snitched on, both thermostats are closed and 
the lamps are out. The thermostats TH1 in the preheater circuit opens 
at 40 + 5°C and the associated red indicator lamp glows. The innermost 
part of the preheater compartment may have reached a temperature of about 
65°C before this thermostat opens. The thermostat TH2 in. the normal 
heating circuit opens at a temperature of 55 + 50Cand the green 
indicating lamp in this circuit glows while the other lamp goes very dim 
and appears to be out. when the even temperature begins to fall the 
thermostat in the normal heating circuit (TH2) closes and the lamps 
change over as described above, the thermostat in the preheater circuit 
TH1 remaining open all the time under normal conditions. 

The 3 Mc/s signal from the crystal oscillator is applied to the 
buffer amplifier V3. A pi-network in the anode circuit of V3 matches 
tho high output impedance of this stage to the 75 ohms of potentiometer 
Pl. The 3 Me/s signal is then applied in phase to the control grids of 
V1 and V2 via the potentiometer P1 and hybrid T3. (P1 enables the 
amplitude of the 3 Ea/s input to be adjusted to a suitable level.-) 
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Detailed Description of Units 

The signals from both modulators are applied to hybrid Tl of the 
Filter Unit, and the combined output passed through a bandstop crystal 
filter where the inn kc/s signal is further attenuated. The u.s.b. and 
1.s.b. signals are then taken via SK.22 and a coaxial lead to the hybrid 
Ti on the Carrier Modulator Unit. The 100 kc/s carrier re-insertion 
signal attenuated to its correct value for s.s.b. working by Al (or for 
i.s.b. working, by Al and A2) is also applied to hybrid Tl. The 
combined outputs are fed in antiphase to the control grids of V1 and 1T2. 

Following modulation, the signals appearing at the output of T4 have 
the frequencies of:- 

3094 to 3^99.9 kc/S (L.S.B.) 
3100.1 to 3106 kc/s (U.S.B.) 
and a low level of 3100 kc/s 

2899.9 to 2894 kc/s (L.S.B.) 
2990.1 to 2906 kc/s (u.s.3.) 
and a low level of 2900  kc/s. 

Those only in (a) above will be passed by the 3.1 Mc /s Bandpass 
Filter, 

Carrier leak may be reduced to a minimum by adjusting anode control 
C12, screen control P2 and grid balance control C8. This mdulator is 
similar to that used in the channel modulator 17-LRU.67A, but in this 
case the injected carrier frequency is 3 mc/s obtained from the 3 Fc/s 
oscillator. 

2.4 5.1 No/s Bandpass Amplifier 28-muo30c  

(Plates IV, VIII; Fig. 13) 

This unit is constructed from the following seven circuits:- 

1. Input attenuator 
2. Input tuned circuit, Ll 
3. First amplifier using type 6AM6 high slope miniature pentode 

valve. 
4. Bandpass filter, L2 and L3 
5. Second amplifier, V2 using power beam tetrode, valve type 53/254M 
6. Output tuned circuit, L4 
7. Double Diode V3, Valve Voltmeter and Vogad, using valve 6AL5. 

The group signal from the carrier modulator is connected by 75-ohm 
coaxial cable to the input attenuator which serves to isolate the tuned 
input circuit Ll from variations of reactance caused by adjustments in 
the Carrier Modulator Unit. Attenuntor P4, 75, 1'1) is not normally used 
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Detailed Description of Units 

but may be inserted in place of R11  R2, R3 to compensate for unit having 
low gain. A potentiometer R37 connected across the input circuit serves 
as a gain control. 

The pi-network tuned input circuit correctly matches the 75-ohm 
input to the grid of the first amplifier valve V11  a damping resistance 
being added to reduce the Q to the correct value. V1 is a high slope 
miniature pentode type 6211'6. 

A small amount of negative feedback is developed across the un-
bypassed cathode resistor 7117. The output of V1 is applied to a band-
pass filter L2 and L3, which is of the capacitance-coupled type. 

Totrodo valve V2, type 58/25415 is employed in a linear a:,plifier 
stage. The screen is decoupled by 730 and C9. The output circuit, 
tuned to 3.1 Ec/s, matches the external load impedance of 75 ohms to 
the load impedance of the valve. Since the anode circuit (L4) of the 
valve is supplied with H.T. through the ch-ke L5 into the low impedance 
end of the network, the inductance (1.5 mH) of L5 is not critical. 
The output from this stage is applied through a blocking condenser 07, 
and 75-ohm coaxial cable to the associated transmitter. 

One diode of the double-diode valve, V3, type 6AL5, is used as a 
valve voltmeter, connected for measurement of sideband and carrier 
levels. Since the motor is also used for valve cathode current 
measurements, the scale is calibrated in milliamperes as well as in 
decibels. 

The variable resistors R7, R8, R9, R11 aro connected in the meter 
circuit and are adjusted for correct carrier and sidoband levels. 
When the front panel switch is turned to position 2 (marked VI) the meter 
indicates correct cathode current of valve Vl. 'lien in position 3 
(marked V2) however the meter indication for cathode current of valve 
V2 must be multiplied by 10 for correct value. 

The other diode of V3 provides a VOGD bias from a portion of the 
output of the amplifier. This is applied to V3 in the 110 kc/s 
Oscillator Unit which is corrected in the common drive circuit following 
the band-stop filter. A delay voltage applied to the cathode ensures 
that the diode will not commence to operate until the incoming signal 
attains a level just less than its peak (* watt) output. 

2.5 110 kc/s 1scillator 16-Lau.1920  

(Plates IV, IX; Fig. 12) 

The unit comprises three stages:- 
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Detailed Description of "Units.  

1. The crystal oscillator using a D.T. cut (low frequency) crystal 
not contained in an oven and a miniature pentode valve type 606. 

2. A buffer amplifier using a type 6a6 pentode valve. 

3. A V0GAD controlled amplifier using pentode valve type 6AM6. 

The function of stages 1 and 2 is to supply carrier frequencies to 
the upper and lower sideband modulators. The crystal oscillator uses 
a modified Colpitts circuit with a trimmer (C1) added to enable slight 
variations of frequency to be made. The crystal is not maintained at 
a constant temperature but the expected frequency drift from its 
nominal frequency at the calibrating temperature of 350C, is 4- 3.5 c/s 
over the temperature range 110C tc 5000. The oscillator anode and 
screen supplies are obtained from a 15°V stabilised supply. 

The output of the oscillator is applied to the buffer amplifier 
through a small capacitor (C6); the anode load of the amplifier being 
a tuned transformer having a 75-ohm output winding which feeds hybrid 
coil Tl. This in turn feeds hybrids T2 and T3 which between them 
provide four outputs at 75-ohms, two for application to the sideband 
modulators, one for carrier re-insertion and one for monitoring. The 
use of hybrids in this circuit reduces direct inter-channel crosEtalk 
and provides a simple method of obtaining a 110 kc/s carrier for re-
insertion. The amplitude of the re-inserted carrier can be adjusted 
by potentiometer R13. 1114 varies the phase of the reinserted carrier 
relative to that of the u.s.b. modulator carrier to give correct phase 
relationships between sidebands and carrier for d.s.b. working. 

The buffer amplifier is operated from the unregulated h.t. supply, 
and cathode current metering of oscillator and amplifier valves is 
effected by a switch and milliammeter. 

In stage 3, a pentode valve V3 operates as a zero gain amplifier. 
It is connected in circuit immediately following the band-stop filter 
and is controlled by the V9GAD diode in. the 3.1 Mc/s Bandpass Lmplifier. 

Output from the hand stop filter, 94 — 106 kc/s, is applied to 
transformer T5 and thence to the c(Nntrol grid of V3 via C14, F16. The 
anode load T6 provides output which is fed through a 20 db pad, 7.23, R241  
R25 to the Carrier Mr,dulator. Stage gain is approximately 21 db and 
the pad in the anode circuit effectively reduces this gain to zero. 

A controlling bias Fenerated from a portion of the output of the 
3.1 Me/s Dandpass Am,)lifier can be applied to V3 via the VnGAD °n/lff 
switch S2 and P.15. 
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Detailed Description of  Units.  

The VOGZ circuit is arranged to operate -,110 provide a controlling 
bias lust before the output of the 3.1 1,:c/s amplifier roaches peak 
power (i.e. watt) and the circuit of V3 is arranged so that the bios 
provides a complete gain control over the stage and hence over the 
output cf the equipment, to the extent that for an increase of 11  db 
above the 0 db line up level the output rises only 2 db. 

3.0 ?OTTER SUM UNIT 94-LRU.2NA 

(Plates II, V; Fig. 7) 

H.T. payer supply circuits for the Min_ Drive Unit employ a full 
wave, hard valve rectifier type 53KU with a two stage choke-input 
filter. D.C. output voltage is approximately 270V and ripple content in 
the output is at least 6n db down. .:, voltage stabiliser circuit employ-
ing a G181/211 neon stabiliser supplies H.T. at 151V for 111 kc/s and 
3 Mcis oscillators. Transformer input tappings (in 10V steps) are 
provided for connection to an a.c. supply within one of the ranges 
l2n-12nv and 200-251V. Valve heaters are also supplied from 1.t. 
windings on the main transformer Tl. 

A separate transformer T2 connected directly to the rains provides 
75V a.c. for the crystal oven heaters. D.C. at 75V for operating a 
relay and gate switch interlock circuit is also supplied by this winding 
on T2 in conjunction with a small bridge-connected selenium rectifier. 

The transformer ark ch*es are oil-filled and hermetically sealed. 

NOTE: The h.t. and 1.t. supplies come on together when the equipment 
is switched on. The oven circuit is permanently connected. 
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CHAPTER 4 

INSTALLATION 

1.0 THE SHIPPING SPECIFICATION 

1.1 Description 

The Shipping Specification is a booklet listing, in classified form, 
all items into which the equipment is broken down for shipment. It will 
naturally vary according to the method of transport adopted for different 
projects and is therefore not supplied as part of this Manual. Two 
copies of the specification are packed with the equipment and two copies 
are despatched by mon. 

The specification comprises four parts as follows:- 

(a) A cover sheet 
(b) A sheet of explanatory notes 
(c) A sheet giving a slimmarised breakdown of the equipment 
(d) A series of sheets giving the detailed breakdown 

The first two of the above sheets (a) and (b) do not require any 
particular comment. The third or "Classification Sheet" is an index 
showing the principal sections into which the equipment has been divided 
as considered from the shipping and re-erection points of view. It 
contains four columns, the first two of which refer to manufacturing 
codes and titles of main parts. The third column shows arbitrary 
designation letters assigned to the above parts and these letters 
correspond to Classification Letters on the top right hand side of 
each detailed "breakdown" sheet. The fourth column shows the number 
of detailed sheets which should be present. 

The detailed "breakdown" sheet lists every item which forms a 
separate entity package. Each sheet contains eleven columns titled 
as follows:- 

1. Unit  References  

This is a letter corresponding with that marked on the layout 
and other drawings. It thus indicates the part of the floor on which 
the item will stand when finally erected. The unit reference letter 
should not be confused with the Classification Letter, which is purely 
a shipping "breakdown" indication. 

2. Specification) 
) For manufacturer's use only 

3. Item No.  
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Installation  

4. Remarks  

Notes for assembly and installation. 

5. M.S.T. 

The job M.S.T. number and serial number of equipment shipped. 

6. & 7. Class and Item No.  

The letter S denotes that the article is a shipping item; the 
following letter is the Section Classification letter as given in the 
Classification Sheet. The item number is the shipping item number under 
the above classification. 

8. Case No.  

Shows the number of the case in which the item will be found. 
This number is stencilled on the outside of the case. 

9, 10 & 11. Quantity 

Code 

Description 
)
) 

)  

Describe the articles, and state how 
man y make up each package or item. 

1.2 How to use the Shipping Specification  

(a) Decide which part of the erection programme is to be done first, 
by studying the information given later in this chapter. 

(b) From the third, or "Classification Sheet" of the Shipping Specific-
ation, find the Section Classification Letter of the apparatus required. 

(0) Turn to the detailed breakdown sheets bearing the appropriate 
classification letter and find the case number for the items wanted. 

(d) Unpack the items and identify by means of labels on them. 

(e) Note from the "Unit Reference" on the detailed breakdown sheets 
and the layout drawings, where items should go on the floor. 

(f) Chock, from the detailed breakdown sheets, that nothing is missing. 

(g) Proceed with erection and assembly. 
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Installation 

1.3 Special Packing 

When cabinets are packed with chassis, etc., in position, it is the 
practice of the Shipping Department to secure the chassis by means of 
wooden supports. These are fitted inside the cabinets, between the 
chassis runners and side panels. In a similar way, to keep certain 
components in position during transit, various item brackets etc., 
(painted yellow) may be used. These, together with the wooden supports, 
should be removed during the course of installation. 

2.0 PREPARATION OF Sin, 

Since rear access to units is not required the equipment may be 
positioned comparatively close to walls in the transmitter building. 
All cables can be arranged to enter the base or roof of the cabinet. 
If floor entry is used, suitable ducts must be cut in the bnilding and 
covers manufactured. 

The measurements of fixing holes in the base of the cabinet should 
be noted and 7/1611  (fixing holes on plinth are in dia.) diameter Rigifix 
inserts inserted in the floor at appropriate points. The inserts must 
be accurately located and squarely set. 

3.0 ERECTING THE EQUIPMENT 

The following is a general description of the procedure to be adopted. 
No specific instructions for any one group of equipment are given. 

(1) Remove the units or blank panels from the lowest positions 
in the cabinet. 

(2) Place the cabinet in its allocated position on the station floor 
and secure it. 

(3) Connect up power, coaxial and audio lines to the terminal block 
in the base of the cabinet. In this respect the following table 
shows the types of cable to be used, and Figs. 12 and 13 show 
methods of termination of coaxial cable type Uniradio 32. 

Purpose Type of Cable 

Mains Supply 
Oven Supply 
Cabinet heater supply, 
if required 

Audio Inputs A and B 

Output and Monitor 

3/.029 V.I.R. 

Any 600 ohm twin screened 
cable such as V.036 twin, 
lead covered 

Uniradio 32 
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Installation 

(4) Set mains transformer tappings to suit the Mains supply, 
See Section 4,0. 

4.0 MAINS TRANSFORMER TAPPINGS AND CONNECTIONS 

Code Number Primary Terminals 
Mains 
Voltage 

' 50-60 c/s 
Remarks 

U.46149-23 2, 3 100V 
1,3 110 
3, 5 120V 
20  4 200 
10  4 210 
2, 5 220 
1, 5 230 
2, 6 240 
1, 6 	' 250 

Oven Trans- 
former 

2, 3 
1, 3 

100 
110 

Short 2, 6 and 3, 
Short 1, 5 and 3, 

7 
7 

A18.46151-3 1, 4 120 Short 1, 5 and 4, 8 
2, 7 200 Connect 3, 6 
1, 7 210 As for 200V 
1, 7 220 Connect 3 to 5 
2, 7 	- 230 Connect 4 to 5 
1, 7 240 Connect 4 to 5 
2, 8 250 Connect 4 to 5 
1, 8 260 Connect 4 to 5 
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CHAPTER 5  

LINING UP AND PUTTING INTO SERVICE  

WARNING 

1. Throughout the following procedure all meter switches must be 
left in the OFF position except when a reading is actually being 

taken. 

2. The Level switch on the Bandpass Amplifier should NEVER be turned 
to a carrier position unless the audio inputs are disconnected 

or removed. 

1.0 INITIAL TESTS  

It is assumed for the purposes of these tests that the equipment 
has been installed and all valves are fitted, cables connected etc., 
and power is available. Before putting the equipment into service, 
however, it is advisable that the equipment is tested in the following 
manner. If for any reason the results obtained are unsatisfactory, 
the procedure detailed in the relevant parts of Chapter 8 should be 
carried out. It should be noted at this juncture that if any adjust—
ments are made which affect the overn11 gain of the equipment, the gain 
control R37, of the 3.1 Me/s Bandpass amplifier should be adjusted 
accordingly. 

1.1 Test Equipment Required  

One calibrated valve voltmeter. 

1.2 Serviceablaitv Check 

Refer to Plate IV for disposition of units. 

(1) Switch on the Mains supply to the equipment but not the Mains 
switch in the cabinet, The Oven Lamp on the Filter Unit and the 

Oven Supply lamp on the Power Unit should be illuminated immediately. 
After a short delay period (up to 2 minutes) the red lamp on the Carrier 
Moddlator should be illuminated. Check that as the ovens attain their 
working temperatures, the indicator lamp in the Filter Unit goes dim, 
and the lamps in the Carrier Modulator change over, i.e. the green lamp 
becomes illuminated. 

Pull forward the Filter Tray and insert a thermometer through 
test hole in the Filter Assembly cover so that the thermometer bulb is 
suspended about the centre'of the oven but not touching the upper 
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Linin -,up and Puttin^ into Service 

mounting plate. Allow sufficient time for the oven to reach its operating 
teiveratife (three to four hours). The registered temperature should be 
50 C + 2 C. If this is not correct refer to Chapter 7 section 5.1.1 to 
re-sot the oven thermostats. Restore the Filter Tray to the cabinet. 

(2) After the ovens have been on for four hours, set the Mains switch on 
the equipment to ON and immediately check that no valve currents are 

excessive. Allow a warm-up period of not less than 2  hour. During the 
latter part of this period the valve currents may be checked against the 
figures given in Appendix 1 of this volume. 

Pull forward the Drive Unit tray and restore the power supplies by 
shorting the gate socket with the plug provided. 

(4) Set the switch on the Filter Unit to I.S.B. 

(5) On the Drive Unit Tray disconnect SK.27. (NOTE: The top-cap of V2 
in the 3.1 Mc/s Bandpass Amplifier is at h.t. potential.) Uith the 

LEVELS meter switch on the 3.1 Mc/s Bandpass Amplifier at SET ZERO, adjust 
the ZERO SET control for 0 on the cathode current scale of the associated 
LEVELS meter. 

(6) Check that the CARRIER RE-INSERT switch on the 3 Mc/s Oscillator and 
Carrier Modulator Unit is OFF, then replace SK.27. There should be 

little or no reading in the LEVELS meter. This reading, if any, is caused 
by carrier leak in the Carrier Modulator. If a reading of more than 
0.25 m4 is observed, the Carrier Modulator must be re-balanced. (Chapter 8, 
Section 4.4.2 or 6.1). 

(7) Set the LEVELS meter switch to SSB/ISB SIDEBAND LEVEL. Disconnect 
sockets SK.19, SK.22 and SK.35, and connect SK.19 and SK.22 together 

by means of a co-axial patch cord. The LEVELS meter should now provide 
a reading of less than 0.25 mA. Repeat with patchcord connected between 
sockets SK.35 and SK.22 (SK.19 must be left disconnected) and a similar 
reading should be obtained. This is carrier leak from the 100 kc/s 
modulators, If these readings are not obtained the 100 kc/s modulators 
must be rebalanced (Chapter 8, Section 4.2.2, or 6.0). Replace SKs.19, 
22 and 35. 

(8) Disconnect SK,28 and connect a 75 ohm load across it. Arrange an 
audio input (1000 c/s) of level between -10 and +10 dbm, to input A 

or input B. Adjust the INPUT ATTENUATOR for 0 db on the relevant Line 
Amplifier Unit with switch on METER DIRECT. Check that the Levels meter 
indicates 0 db on the black scale, If this does not occur, ascertain 
that the VOGAD switchon the 100 kc/s Oscillator is OFF, then connect a 
valve voltmeter across the load on SK.28 and adjust, R.37 in the 3.1 Mc/s 
Bandpass Amplifier for a reading of 6.1 Volts. Check that the levels 
meter now reads 0 db on the black scale. if this does not occur, 
realignment of the 3.1 Mc/s Bandpass Amplifier must be carried out 
(Chapter 8, Section 4.5.). 
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Lining-up and Putting into Service  

(9) Set the VOGAD switch on the 100 kc/s Oscillator to ON and check that 
the output level, as indicated in the Levels meter, decreases by 1 db 

(valve voltmeter reading 5.7V). If this does not occur adjust R34 in 
the 3.1 Mc/s Bandpass Amplifier for the correct conditions, 

(10) Disconnect the audio input then set the CARRIER RE-INSERT switch 
to D.S.B. Set the LEVELS switch to D.S.B. CARRIER and adjust 

the CARRIER LEVEL control for an indication of 0 db on the RED scale 
of the Levels meter. The valve voltmeter, connected as described in 
(8) should read 3.05 volts. Set the CARRIER RE-INSERT switch to 
I.S.B. and the LEVELS switch to I.S.B. carrier. The Levels meter 
should still indicate 0 db 	1 db) on the RED scale and the valve 
voltmeter should read 0.3 volts. Set the CARRIER RE-INSERT switch to 
S.S.B. and the LEVELS switch to S.S.B. carrier, the meter should 
again indicate 0 db on the RED scale, and the valve voltmeter should 
indicate 0.96 volts. 

(11) Check that when these readings are taken the CARRIER LEVEL 
control is set approximately to the reference line. If not, 

release the knob by the locking grub screw, and re-set. (Remove the 
unit to do this). 

(12) Check the overall frequency response in the following mannert- 

(a) Arrange a constant level of input to Input A. Set the equalising 
switch S2 on the Input A line Amplifier and 100 kc/s Modulator to 

IN. (This is located immediately behind the front panel of the unit.) 
Set the meter switch on the 3.1 Mcis Bandpass Amplifier to SSWISB 
SIDEBAND LEVEL. 

(b) Set the input frequency to 1000 cis, the switch on the Filter Unit 
to 	and adjust the input attenuator associated with Input A 

for 0 db in the relevant Line Amplifier meter (meter switch to METER 
DIRECT), The LEVELS meter on the 3.1 Me/s Bandpass Amplifier should 
indicate 0 db on the black scale. 

(c) Sot the a.f, input to each of the following frequencies in turn, 
maintaining the level constant (do not use the Line Amplifier 

motor for this purpose) and note the level indicated by the LEVELS 
meter in the 3.1 Mc/s Bandpass Amplifier, at each one. 

100 c/s 	 1000 c/s 	 4000 c/s 
300 c/s 	 2000 c/s 	 5000 c/s 
500 c/s 	 3000 c/s 	 6000 Ws 
800 c/s 

The indication given by the Levels meter should not vary by 
more than 3 db overall. 
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Lining Up & Putting into Service 

(d) Repeat this test using Input B. 

(e) If results prove unsatisfactory refer to Chapter 3 sub—section 2.2 
and Chapter 7 section 7.0. 

This completes the initial testing of the equipment and, if all 
tests are proved satisfactory, the equipment is ready for service. 
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CHAPTER 5a.  

LINING UP LID PUTTING IrTo SERVICE.  

WARNING., 

1. Throughout the following procedure all meter switches must be 
left in the OFF position except when a reading is actually being 
taken. 

2. The Level switch on the l3andpass Amplifier should NEVER be turned 
to a carrier position unless the audio inputs are disconnected 
or removed. 

1.0 IYITIAL TESTS 

It is assumed for the purposes of these tests that the equipment 
has been installed and all valves are fitted, cables connected etc., 
and power is available. Before putting the equipment into service, 
however, it is advisable that the equipment is tested in the following 
manner. If for any reason the results obtained are unsatisfactory, 
the procedure detailed in the relevant parts of Chapter 8a shr'uld be 
carried out. It should be noted at this 4uncture that if any adjust-
ments are made which affect the overall gain of the equipment, the gain 
control R37, of the 3.1 Mc/s Bandpass amplifier should be ad4usted 
accordingly. 

1.1 Test Equipment Required  

One calibrated valve voltmeter. 

1.2 Serviceability Check 

Refer to Plate IV for disposition of units. 

(1) Switch on the Mains supply to the equipment but not the Mains 
switch in the cabinet. The oven Lamp on the Filter Unit and the 
Oven Supply lamp on the Power Unit should be illuminated immediately. 
;liter a short delay period (up to 2 minutes) the red lamp on the Carrier 
Modulator should be illuminated. Check that as the ovens attain their 
working temperatures, the indicator lamp in the Filter Unit goes dim, 
and the lamps in the Carrier W'dulator change over, i.e. the green lamp 
becomes illuminated. 

Pull forward the Filter Tray and insert a thermometer through 
test hole in the Filter Assembly cover so that the thermometer bulb is 
suspended about the centre of the oven but not touching the upper 
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Lining-up and Putting into Service  

mounting plate. Allow sufficient time for the oven to reach its operating 
temperature (three to four hours). The registered temperature should be 
5^°C + 20C. If this is riot correct refer to Chapter 7a section 5.1.1 to 
re-set the oven thermostats. restore the Filter Tray to the cabinet. 

(2) After the ovens have been on for four hours, set the Mains switch on 
the equipment to IT and immediately check that no valve currents are 
excessive. Allow a warm-up period of not less than -1- hour. During the 
latter part of this period the valve currents may be checked against the 
figures given in Appendix 1 of this volume. 

(3) Pull forward the Drive Unit tray and restore the power supplies by 
shorting the gate socket with the plug provided. 

(4) Set the switch on the Filter Unit to 

(5) In the Drive Unit Tray disconnect SK.27. (NOTE: The top-cap of V2 
in the 3.1 Mc/s Bandpass Amplifier is at h.t. potential.) Pith the 
LEVELS meter switch on the 3.1 Mc/s Bandpass Amplifier at SET ZERO, adjust 
the ZEJO SET control for 0 on the cathode current scale of the associated 
LLNELS meter. 

(6) Check that the CI ana RE-INSERT switch on the 3 Mc/s Oscillator and 
Carrier Modulator Unit of OFF, then replace SK.27. There should be 
little or no reading in the LEVELS meter. 'his reading, if any, is caused 
by carrier leak in the Carrier Modulator. If a reading of more than 
0.25 mL  is observed, the Carrier Modulator must be re-balanced. (Chapter 8a 
Section 4.4.2 or 6.1). 

(7) Set the LEVELS meter switch to SSB/ISB SIDEBJTD LEVEL. Disconnect 
sockets QK.19, SK.22 and SK.35, and connect SK.19 and SK.22 together 
by means of a co-axial patch cord. The LEVELS meter should now provide 
a reading of less than '.25 ml.. repeat with patchcord connected between 
sockets SK.35 and SK.22 (SK.19 must be left disconnected) and a similar 
reading should be obtained. This is carrier leak from the 100  kc/s 
modulators. If these readings are not obtained the rn kc/s modulators 
must be rebalanced (Chapter 8a Section 4.2.2, or 6.n), replace SKs.19, 
22 and 35. 

(8) Disconnect SK.28 and connect a 75 ohm load across it. Arrange an 
audio input (1I0° c/s) of level between -10  and +10 dbm, to input A 
or input B. Adjust the INPUT ATENUAT0P for 0 db on the relevant Line 
Amplifier Unit with switch on 10.Mt DIRECT. Check that the Levels meter 
indicates db on the black scale. If this does not occur, ascertain 
that the IrGAD switch on the JP' kc/s Oscillator is OFF, then connect a 
valve voltmeter across the load on SK.28 and ad'ust, R.37 in the 3.1 Yc/s 
Bandpass Amplifier for a reading of 6.1 Volts. Check that the levels 
meter now reads db on tho black scale. If this does net occur, 
realignment of the 3.1 Mc/s Bandpass :anplifier must he carried out 
(Chapter ea, Section 4.5.). 
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Lining-up and Putting into Service.  

(9) Set the VnGAD switch on the 110 kc/s nscillator to ON and check that 
the output level, as indicated in the Levels meter, decreases by 1 db 
(valve voltmeter reading 5.7V). If this does not occur adiust P.34 in 
the 3.1 Mc/s Bandpass Amplifier for the correct conditions. 

(11) Disconnect the audio input then set the CATRIEP RE-I-SERT switch 
to D.S.D. Set the LEVELS switch to D.S.B. CA-T-JER and adiust 
the CARRIER LEVEL control for an indication of Ddb on the RED scale 
of the Levels meter. The valve voltmeter, connected os described in 
(8) should read 3.05 volts. Sot the CA7PIER TE-INSERT switch to 
I.S.D. and the LEVELS switch to I.S.B. carrier. The Levels meter 
should still indicate n db (+ 1 db) on the RED scale and the valve 
voltmeter should read n.3 volts. Set the CAPRIEr RE-FTSERT switch to 
S.S.D. and the LEVELS switch to S.S.B. carrier, the meter should 
again indicate n db on the RED scale, and the valve voltmeter should 
indicate 1.96 volts. 

(11) Check that when these roadings are taken the CAT17IF1 LEVEL 
control is set approximately to the reference line. If not, 
release the knob by the locking grub screw, and re-set. (Temove the 
unit to do this). 

(12) Check the overall frequency response in the following manner:- 

(a) Arrange a constant level of input to Input A. Set the equalising 
switch S2 on the Input A Line fllplifier and l'0 kc/s Modulator to 
IN. (This is located inTledintely behind the front panel of the unit. 
Set the meter switch on the 3.1 Hc/s Bandpass ;mrlifier tn SSD/TSB 
SIDEUND LEVEL. 

(b) Set the input frequency to 1111 c/s, the switch on the Filter Unit 
to I.S.B. and adiust the input attenuator associated with Input A 
for 1 db in the relevant Line -\mnlifier meter (meter switch to /1E -E 
DIT1ECT). The LEVELS meter on the 3.1 Mc/s 73ardpass lmplifier should 
indicate db on the black scale. 

(c) Set the a.f. input t- each of the following frequencies in turn, 
maintaining the level constant (do not use the Line "nplifier 
meter for this purpose) and note the level indicated by the LEVELS 
meter in the 3.1 Mc/s Pendpnss Amplifier, at each one. 

7)1  c/s 
311 c/6 
5-n c/s 
610 c/s 

11n1 c/s 
2111 c/s 
30n1  c/s 

4,v-10 

50  
6101  

c/s 
c/s 
c/s 

The indication given by the Levels meter should not vary by 
more than 3 db overall. 
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Lining Up and Putting into service  

(d) Repeat this test using Input B. 

(e) If results prove unsatisfactory refer to Chapter 3a sub-section 2.2 
and Chapter 7a section 7.0 

This completes the initial testing of the equipment and, if all 
tests are proved satisfactory, the equipment is ready for service. 
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CHAPTER 6 

OPERATION 

WARNING: 

1. Throughout the following procedure all meter switches must be left 
in the OFF position except when a reading is actually being taken. 

2. The LEVEL meter switch on the 3.1 Mc/s Bendpass Amplifier should 
never be turned to a carrier position without first removing the 

audio input(s) to the equipment. 

3, Allow the equipment to warm up for at least 2  hour before making 
adjustments. Ovens should have been on for at least 4 hours. 

If the equipment is in daily use the ovens should be left on 
continuously. 

1.0 SETTING UP 

1.1 General 

In the course of the following instructions, reference is made to 
the planning level of the system. It should be noted that this refers 
to the test-tone level at the drive unit input socket; speech peaks 
will in general be higher than this, for example, 8 db higher for the 
TOP.10 to TOP.12. 

This is important since, if the transmitter is set up to peak 
output power with a planning level input, when speech peaks occur the 
transmitter will be overrun with subsequent damage. 

The A.1406 equipment is set up, in the first instance, to peak 
power levels and then input is reduced, by means of the input 
attenuators, to provide the correct operating levels. 

1.2 S.S.B. Operation  

(a) Set CARRIER RE-INSERT Switch to OFF. Set switch on Filter Unit 
(8-LBU.297A) to I.S.B. Set the equaliser switch S2 on the A.F. 

Amplifiers and Modulators to IN, thereby introducing a rising response 
at the lower audio frequencies to compensate for the characteristics 
of the crystal filter. 

(b) Obtain from the system terminal equipment a steady tone (approximately 
1000 c/s) on Input Al  at planning level for the system. 
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Operation 

(c) Adjust Input "A" 	Attenuator on the A.F. Amplifier and 
Modulator Unit for an output level of 0 db as indicated on the 

front panel meter with meter switch set to METER DIRECT, This level 
corresponds to peak output power of the transmitter. 

(d) Set LEVELS meter switch on the 3.1 Mb/0 Bandpass Amplifier to SSB/ 
ISB Sideband position and check that the Levels meter indicates 

0 db + idb on the black scale. 

(e) Remove the 1000 c/s tone, set the CARRiEtt LEVEL control on the 
100 kc/s Oscillator Unit to the reference line, then set the 

CARRIER REINSERT switch to S.S.B. 

(f) Set the LEVELS meter switch on the 3.1 Me/s Bandpass Amplifier to 
S.S.B. CARRIER position and, if necessary, adjust the CARRIER LEVEL 

control until the indication on the LEVELS meter is 0 db on the Red scale. 
Set the LEVELS switch back to SSB/ISB SIDEBAND. 

(g) Re-apply the 1000 c/s tone and check that the equipment is still at 
0 db line up level. Set VOGAD switch to ON. The indication in 

the LEVELS meter should decrease by 1 db. 

(h) Reduce the input, by moans of the Input Attenuator on Input A 
Line Amplifier and 100 ke/s Modulator, by the amount that the Speech 

peaks exceed the planning level (in T0P.10 or 12 8 db). The equipment 
can now be put to traffic. 

1.3 I.S.B. Operation  

(a) Set CARRIER RE-INSERT switch to OFF, the LEVELS meter switch on the 
3.1 Mo/s Bandpass Amplifier to SSB/ISB - SIDEBAND LEVEL, the VOGAD 

switch to OFF, and the equalising switches S2 located behind the front 
panel of each Line Amplifier and 100 kc/s Modulator Unit to IN. 

(b) Obtain from system terminal equipment a steady tone (approximately 
1000 c/s) at planning level for the system and apply it to Input A, 

(c) Set switch on the Line Amplifier to METER DIRECT, and adjust the 
Input Attenuator of Input A for a level of 0 db as indicated on the 

front panel meter of the Input A Line Amplifier and 100 kc/s Modulator 
Unit. 

(d) Check that the LEVELS meter in the 3.1 Me/s Bandpass Amplifier 
indicates 0 db (± idb). 

(e) Remove the 1000 c/s tone and set the CARRIEd LEVEL control to the 
reference line. Set the CARRIER RE-.INSERT control to I.S.B. 
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Operation 

(f) Set the LEVELS meter switch on the 3.1 Ne/s Bandpass Amplifier to 
I.S.B. CARRIER and adjust the CARRIER LEVEL control for an indication 

of 0 db on the RED scale of the LEVELS meter. Return LEVELS meter switch 
to SS9/18B SIDEBAND LEVEL. 

(g) Apply 1000 c/s tone (planning level) to Input "B" and adjust the 
input attenuator for 0 db on meter in Line Amplifier and 100kc/s 

Modulator and the LEVELS meter in the 3,1 Mc/s Bandpass Amplifier. 

Owing to slight difference in the gains of the 100 kc/s modulators 
and their associated crystal filters, it may not be possible to obtain 
output levels of 0 db on the 3.1 Me/s Bandpass Amplifier LEVEL meter for 
both Input A and Input B. In order to ensure balance therefore, first 
line up Input A for a reading of 0 db on the LEVEL meter as outlined in 
1.3C above. Then line up Input B as detailed in (g), Note the 
difference in readings and if it is greater than 1 db adjust gain 
control R37 so that the difference in levels is equally shared. 

E.g. Input A reading on LEVEL meter = 	0 db 
Input B 	 +2 db 

Final adjustment should be such that: 

Input A reading becomes —1 db 
Input B 	" 	" +1 db 

(h) Set VOGAD switch to ON, this reading should decrease by 1 db. 

(j) Reduce the input, by means of the Input Attenuator on Input B 
Line Amplifier and 100 kc/s Modulator by the amount that the 

speech peaks exceed the planning level. 

(k) Re—apply 1000 c/s tone to input A and reauce as detailed in (j). 
The equipment is now ready for traffic. 

For s.s.b. and i.s.b. operation when the A.1406 is used in 
conjunction with Terminal Equipment type TOP.10 or TOP.12 see Appendix 2. 

1.4 DIS B. Operation  

(a) Set the LEVELS meter switch to D.S.B. CARRIER. Set th4 switch on 
the Filter Tray to D.S.B. and the equalising switch S2 on the Input A 

Line Amplifier and 100 kc/s Modulator to "OUT". 

(b) Set the CARRIER RE—INSERT switch on the Carrier Modulator to D.S.B. 
and adjust the CARRIER LEVEL control for 0 db on the red scale of the 

LEVELS meter. 

HID .1055B 
Issue 2 
8/54 

- 35 - 



Operation 

(c) Arrange a steady tone (approximately 1000 c/s), from the Terminal 
Equipment/  at planning level/  to Input tAt and reduce the input/  by 

means of the Input Attenuator on Input A Line Amplifier and 100 kc/s 
Modulator/  by the amount that the speech peaks exceed the planning level 
(8 db for the TOP.10 or TOP.12). 

(d) Set VOOND switch to ON and the equipment is then ready for traffic, 

This method of operation provides d.s.b. signal5with a modulation 
depth of 85% on speech peaks. 
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CHAPTER 6a  

^PERATION 

WARNEIG:  

1. Throughout the following procedure all meter switches must b left 
in the rIFF position except when a reading is actually being taken. 

2. The LEVEL meter switch on the 3.1 Mc/s Dandpass Amplifier should 
never be turned to a carrier position without first removing the 
audio input (s) to the equipment. 

3. Allow the equipment to warm up for at least *hour before making 
adjustments. ovens sh-uld have been on for at least 4 hours. 
If the equipment is in daily use the ovens should be left on 
continuously. 

1.11  SETTING UP 

1.1 General 

In the course of the following instructions, reference is made to 
the planning level of the system. It sh-:uld be noted that this refers 
to the test-tone level at the drive unit input socket; speech peaks 
will in general be higher than this, for example, 8 db higher for the 
TOP.r,  to TOP.12. 

This is important since, if the transmitter is set up to peak 
output power with a planning level input, when speech peaks occur the 
transmittor vill be overrun with subsequent damage. 

The L.1/06 equipment is set up, in the first instance, to peak 
power levels and then input is reduced, by means of the input 
attenuators, to provide the correct operating levels. 

1.2 S.S.D. Operation 

(a) Set C:IPPIER RE-INSET Switch to OFF. Set switch on Filter Unit 
(8-LRU.29711) to I.S.D. Set the equaliser switch S2 on the A.F. 
Amplifiers and Modulators to IN, thereby introducing a rising response 
at the lover audio frequencies to compensate for the characteristics 
of the crystal filter. 

(b) ̂btain from the system terminal equipment a steady tone (approximately 
1 -̂0 c/s) on Input A, at planning level for the system. 
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Operation 

(c) Adjust Input "A" Attenuator on the A.F. Amplifier and 
modulator Unit for an output level of 1 db as indicated on the 
front panel meter with meter switch set to ME'EP DIRECT. This level 
corresponds to peak output power of the transmitter. 

(d) Set LEVELS meter switch on the 3.1 Mc/s Bandpass 'Implifier to SSB/ 
ISB Sideband position and check that the Levels meter indicates 

db + z  db on the black scale. 

(e) Remove the 111° c/s tone, set the CARRIER LEVEL control on the 
1°° kc/s oscillator Unit to the reference line, then set the 
=pun REI"SERT switch to S.S.B. 

(f) Set the LEVELS meter switch on the 3.1 Mc/s Bardpass Amplifier to 
S.S.B. CARRIER position and, if necessary, adiust the CAR-IM LEVEL 
control until the indication on the LEVELS meter is 1  db on the Red scale.( 
Set the LEVELS switch back to SSB/ISB SIDEBAND. 

(g) Re-apply the 101o c/s tone and check that the equipment is still at 
db line up level. Set VoGAD switch to °Y. The indication in 

the LEVELS meter sh-'uld decrease by 1 db. 

(h) Reduce the input, by means of the Input Attenuator an Input A 
Line Amplifier and 110 kc/s Modulator, by the amount that thr. Speech 
peaks exceed the planning level (in TOR.11 or 12 8 db). The equipment 
can now be put to traffic. 

1.3 I.S.B. Operation 

(a) Set CARTIER RE-INSERT switch to OFF, the LEVELS meter switch on the 
3.1 Mc/s Bandpass :mplifier to SSB/ISB SIDEBAND LEVEL, the VoGAD 
switch to °FP, and the equalising switches 52 located behind the front 
panel of each Line Amplifier and 1°1 kc/s Modulo or Unit to IN. 

(b) Obtain from system terminal equipment a steady tone (approximately 
lolo c/s) at planning level for the system and apply it to Input A. 

(c) Set switch on the Line Amplifier to YETER DIRECT, and ad 4ust the 
Input Attenuator of Input A for a level of 1  db as indicated on the 
front panel meter of the Input A. Line Amplifier and lo1 kc/s Modulator 
Unit. 

(d) Check that the LEVELS meter in the 3.1 Mc/s Pandpass Amplifier 
indicates 1 db (+ 2  db). 

(e) Remove the loon c/s tone and set the CARRIER LEVEL control to the 
reference line. Set the CARRIER RE-INSERT control to I.S.B. 
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(f) Set the LEVELS meter switch on the 3.1 Mc/s Bandpass Amplifier to 
I.S.B. CARRIER and ad-ust the CATRIFR LEVEL control for an indication 
of n db on the TED scale of the LEVELS meter. Return LEVELS meter switch 
to SSD/ISD SIDEBA-1D LEVEL. 

(g) Apply boo c/s tone (planning level) to Input "B" and adjust the 
input attenuator for n db on meter in Line Amplifier and 1' kc/s 
Modulator and the LEVELS meter in the 3.1 Mc/s Bandpass 

nwing to slight difference in the gains of the lnn kc/s modulators 
and their associated crystal filters, it may not be possible to obtain 
outmat levels of ^ db on the 3.1 Mc/s Bandpass Amplifier LEVEL meter for 
both Input A and Input D. In order to ensure balance therefore, first 
line up Input A for a reading of n db on the LEVEL meter as outlined in 
1.3C above. Then line up Input P as detailed in (g). rote the 
difference in readings and if it is greater than 1 db adjust gain 
control R37 so that the difference in levels is equally shared. 

E.g. Input A reading on LEVEL meter = 	0 db 
Input B 	It 	11 	 IT 	+2 db 

Final adjustment should be such that: 

Input A reading becomes -1 db 
Input B " 	 +1 db 

• 
(h) Set V0GAD switch to 1N, this reading should decrease by 1 db. 

(j) Reduce the input, by means of the Input Attenuator on Input B 
Line Amplifier and lnn kc/s Modulator by the amount that the 
speech peaks exceed the planning level. 

(k) Re-apply 	c/s tone to input A and reduce as detailed in (j). 
The equipment is now ready for traffic. 

For s.s.b. and i.s.b. operation when the A.14n6 is used in 
conjunction with Terminal Equipment type TnP.ln or 7113.12 see 
Appendix 2. 

1.4 D.S.D. nperation 

(a) Set the LEVELS meter switch to D.S.B. CARRIER. Set the switch on 
the Filter Tray to D.S.B. and the equalising Switch S2 on the input A 
Line Amplifier and Inn kc/s Modulator to "nUT". 

(b) Set the CARRIER RE-IJ'SERT switch on the Carrier Modulator to D.S.B. 
and adjust the CARRIER LEVEL control for 0  db on the red scale of the 
LEVELS meter. 
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nperation 

(C) Arrange a steady tone (approximately lnr)n c/s), from the Terminal 
Equipment, at planning level, to Input 'A' and reduce the input, by 
means of the Input Attenuator on Input A Line Amplifier and lnn kc/s 
Modulator, by the amount that the speech peaks exceed the planning level 
(8 db for the TIP.ln or T'P.12). 

(d) Set VnGAD switch to (IN and the equipment is then ready for traffic. 

This method of operation provides d. s.':. signals with a modulation 
depth of 85% on speech peaks. 
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CHAPTER 7  

MA.DTTENANGE 

1.0 GENERAL  

Under normal conditions the operating levels and values of valve 
currents may be checked by careful observation of the meters in the 
drive unit. 

Periodical checks, however,must be made to ensure that the crystal 
and main filter ovens are operating at their correct temperatures; that 
the three balanced modulators are adjusted for minimum carrier leak, 
and any variations in operating levels corrected. 

The procedure to be adopted when a valve is replaced is included 
at the end of this chapter. 

2.0 DAILY ROUTINE 

2.1 Check of Ovens and Valves  

(a) It is assumed that the ovens have been left switched on permanently. 
Check that the OVEN LAMP on the Filter Unit is changing from dim to 

bright. 

(b) Check that the lamps:  located on either side of the front panel 
meter of the Carrier Modulator Unit, are changing over at regular 

intervals. Those lamps are in the crystal oven heater circuit. 

(c) Switch on the a.c. supply to the Power Unit by means of the main 
switch and after about five minutes check all valve currents. 

(See Appendix 1). 

(d) By keeping a daily record of meter readings against valve life, 
any falling off in emission will be detected and the valve can 

be replaced before it becomes quite useless, thus avoiding possible 
break in transmission. For these records to serve a useful purpose)  
it is important that the conditions of measurement remain constant in 
respect to supply voltage. 

2.2 Check of Output Levels  

In order to eliminate the possibility of false readings on the 
front panel meters due to effects of feedback, ensure that a31 control 
switches, other than those directly required, are switched off. 
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Maintenance  

(a) Set meter switch on 3.1 Me/s Bandpass Amplifier to iSaSSB SIDEBAND 
LEVEL. Apply 1000 c/s line-up tone to each Line Amplifier in turn and 

adjust INPUT ATTENUATOR for a reading of 0 db on front panel meter of this 
Unit. Check that Sideband output level is 0 db on black scale of Levels 
meter on 3.1 Me/s Bandpass Amplifier Unit. Set VOGAD switch to ON, 
check that indication in Levels meter decrease by 1 db. Disconnect 
1000 c/s source. 

(0) Set CARRIER RE-INSERT switch, on Carrier Modulator Unit, to S.S.B. 
position and the switch on 3.1 Mcis Amplifier, to S.S.B. Carrier 

Level. Check that carrier level on red scale of this meter is 0 db 
when carrier level control is on reference line. 

(c) Set meter switch on 3,1 Amplifier to 	Carrier, and Carrier 
Re-insert switch to I.S.B. 	Check that 	carrier level is 

0 db on Red scale of levels meter. 

3.0 WEEKLY ROUTINE  

Reset gain control (R37) on the 3.1 Me/s Bandpass Amplifier Unit 
for correct output and check Flt output levels as in 2.2. 

4.0 MONTHLY ROUTINE 

Check balance of the 3 Modulators as described in Chapter 8:  
Sections 4.2.2 and 4.4.2 or 6.0. 

5,0 BI-MONTHLY ROUTINE 

5.1 Checking the Operation of Sideband Filter Oven Thermostats  

NOTE: As a safety precaution, two thermostats are fitted in series on 
the oven assembly in this equipment. Ac-crdingly, if for any 

reason one thermostat fails to function the second one will operate and 
ensure that the oven heater circuit opens. It is important therefore 
to check, periodically, that both are capable of functioning and, in 
this connection, the procedure detailed below should be followed. This 
check can be carried out during normal operating time. 

(a) Pull out Filter Tray Unit. 

(b) Insert a thermometer into the test hole in top cover of filter oven 
and allow about 2i4  of bulb to project inside oven. 

(c) Allow oven to warm up and note the temperature at which is stabilises. 
This should be 50°C + 2°C. 

(d) Wait for oven indicator lamp, on front panel of unit, to go dim. 
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Maintenance  

(e) Short test points A and B on tag board and note that indicator lamp 
becomes brightly illuminated. If this is not the case remove 

short from AB and connect test points BC. Note that lamp now becomes 
bright. 

(f) As soon as above result is obtained, note time and &serve indicator 
lamp. The latter should, within a period (8 minutes) revert 

to "dim" condition, i.e. the oven should be operating normally, the 
lamp alternately going dim and bright. Now check with the other 
test points shorted and the oven should operate as above. 

(g) If, for any reason, the time period for the correct functioning 
of the thermostat is greatly exceeded, or the lamp remains per-

manently bright or the temperature is not maintained within limits 
given in (c), the thermostats will require attention. In this event 
it will be necessary to remove the cover from the chassis, detach the 
thermostat assembly complete with its metal mounting plate and wiring 
to test points, and fit a replacement. 
NOTE: Take care that the thermometer is removed before pushing the 

Filter Tray back into the cabinet. 

5.1.1 Adjustment of Thermostats  

When the thermostats are replaced by new or reconditioned 
ones, the replacements will require adjustment. The method of 
carrying out these adjustments is as follows:- 

(1) Switch on the Mains supply to the equipment and allow 4 hours 
for the ovens to stabilise before commencing adjustments. 

During this period, insert a thermometer through the test hole in 
the filter oven cover so that the thermometer bulb is suspended 
in the centre of the oven, but not touching the upper mounting 
plate. Short circuit TH1 by linking terminals A and B on the test 
strip (located on the right of the Filter Unit chassis). 

(2) Check operating temperature. If this is not 50°  1°C, remove 
thermometer and oven cover, then adjust TH2. This operation 

should be performed as rapidly as possible and the oven cover replaced 
immediately in order to preserve the operating conditions of the oven. 

It should be noted that a 4  turn on the thermostat adjusting 
screw provides a variation in temperature of approximately 4 C. 
Further, clockwise adjustment increases the operating temperature 
and anticlockwise the reverse. 

(3) Allow a further 20 minutes for the oven conditions to stabilise 
(with thermometer in the test hole), and, if necessary 

re-adjust TH2. 
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Unit 
	

Valve 	 Procedure 

17-LRU.67A 
and E 

V1 	No adjustment needed 
V2 & V3 Re-balance Modulator (Chapter 8: Section 4.2.2) 

17 -LRU.67B V1 or V2 
V3 

V4 

Re-balance Modulator (Chapter 8: Section 4.4.2) 
Adjust C2 and L3 for maximum output in SK.25 
(Chapter 8: Section 4.4.1) 
Adjust C2 for maximum output in SK.25 
(TMS set to LOSS) (Chapter 8: Section 4.4.1) 

  

Maintenance  

ReBeat (c2) and (3) until the oven temperature stabilises at 
50 	1 C. 

Remove the link between A and B and connect it betWeen B and C. 

After approximately 20 minutes check over temperature:  then, if 
necessary, adjust TH1 in the manner described in (2), (3) and (4) 

for an oven operating temperature of 50 	1°C. 

Remove thermometer and link between B & C and return Filter 
Unit to cabinet. 

5,2 Re-setting the Thermal Cut-Out 

Fig.lO. 

If both oven thermostats fail to operate, the oven temperature will 
rise to approximately 75 when the thermal cut-out will operate to dis-
connect supplies to the heater element and indicator lamp. 

The cut-out operates by virtue of a very low melting-point alloy, 
Woods Metal, which runs at 72-75 C. 

Instructions for re-setting are given on the diagram (Fig.10), but 
it is again made clear that a clean (free of normal solder) iron must be 
used. 

A supply of Woods metal is provided with each equipment. Additional 
supplies can be obtained from Standard Telephones and Cables Limited. 
Quote Woods Metal, Stock No. 907858 and the quantity required. 

6.0 VALVE CHANGES  

HB.1055B 
Issue 2 	 - 40 - 
8/54 

(4)  

(5)  

(6)  

(7)  



Maintenance 

Unit 
-, 

Valve Procedure 

28-LRU.330C V1 
V2 

V3 

No adjustment 
Adjust T4 for maximum at SK.33 (Chapter 8: 

Section 4.1) 
Adjust T6 for maximum at SK.37 (Chapter 8: 

Section 4.4.2) 

28-LRU,330C V1 

V2 

V3 

Re-trim CC3a for maximum output, use re-inserted 
carrier 

With normal line up tone (1000 c/s) applied 
to input of A.F. Amplifier Unit, re-adjust 
gain control (R.37) on 3.1 Nrc/s B.P. Filter 
Unit for 0 db output. 

Re-trim CC3a, CC14a, and CC16a re-adjust 
gain control for 0 db output 

Re-adjust ZERO SET and check LEVEL meter 
reading against a standard valve voltmeter 
and load (see Chapter 8: Section 4.4.2) 

Re-adjust VOW operating level (see Chapter 8: 
Section 4.4.3) 

7.0 FILTER ORANGES 

1. Carrier Stop Filter 8-LU.139AZ:- no realignment required 

2. Bandpass Filters 8-LU.139BE, BF or BG, BH. These filters are 
designed to work in pairs, e.g. if it is required to fit a new 

"BE" filter, the corresponding "BF" filter must also be fitted. 

In the event of such a change the overall frequency response of 
the equipment should be measured on the relevant sideband by connecting 
a constant level aa. input to Input A or B as required and noting the 
output level variations at SK.28 for a.f. input frequencies between 
100 and 6000 c/s. Refer to Chapter 5, sub-section 1.2(ii). 

Before carrying out this test, filter ovens should be allowed 
at least 4 hours warming up and the rest of the equipment at least 
1 hour. 

The response should lie between two lines 3 db apart. If 
necessary the response at the lower audio frequencies can be adjusted 
by selecting equalising condensers C.15 or C.15 and C.16 in parallel 
in the Line Amplifier Unit. The response at the higher audio 
frequencies can similarly be adjusted by connecting 0.17 and 0.18 to 
the alternative positions as shown on the Line Amplifier schematic. 
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CHAPTER 7a.  

ELITITYNANCE.  

1.0 GENERAL.  

Under normal conditions the operating levels and values of valve 
currents may be checked by careful observation of the meters in the 
drive unit. 

Periodical checks, however, must be made to ensure that the crystal 
and main filter ovens are operating at their correct temperatures; that 
the three balanced modulators are ad'usted for minimum carrier leak, 
and any variations in operating levels corrected. 

The procedure to be adopted when a valve is replaced is included 
at the end of this chapter. 

2.0 DAITVROUTINE 

2.1 Check of Ovens and Valves  

(a) It is assumed that the ovens have been left switched on permanently. 
Check that the 2VEN LAMP on the Filter Unit is charging from dim to 
bright. 

(b) Check that the lamps, located on either side of the front panel-
meter of the Carrier Modulator Unit, are changing over at regular 
intervals. These lamps aro in the crystal oven heater circuit. 

(c) Switch on the a.c. supply to the Power Unit by means of the main 
switch and after about five minutes check all valve currents. 
(See appendix 1). 

(d) By keeping a daily record of meter readings against valve life, 
any falling off in emission will be detected and the valve can 
be replaced before it becomes quite useless, thus avoiding possible 
break in transmission. For these records tn serve a useful purpose, 
it is important that the conditions of measurement rennin constant in 
respect to supply voltage. 

2.2 Check of lutput Levels 

In order to eliminate the possibility of false readings on the 
front panel meters due tn effects of feedback, ensure that all control 
switches, other than those directly required, are switched off. 
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Maintenance  

(a) Set meter switch on 3.1 Mc/s Bandpass Amplifier to ISB/tS3 SIDEDAND 

adjust INPUT ATTENUATOR for a rading of 0 db on front panel meter of this 
LEVEL. Apply lnnn c/s line-up tone to each Line Amplifier in turn and 

Unit. Check that Sideband output level is 1 db on black scale of Levels 
meter on 3.1 Mc/a Bandpass Amplifier Unit. Set V1GAD switch to 111, 
check that indication in Levels meter decrease by 1 db. Disconnect 
infll  c/s source. 

(b) Set CAPTIER RE-INSET switch, on Carrier Modulator Unit, to S.S.B. 
p?sition and the switch on 3.1 Mc/s Amplifier, to S.S.3. Carrier 
Level. Check that carrier level on red scale of this meter is n db 
when carrier level control is on reference line. 

) Set meter switch on 3.1 Amplifier to I.S.B. Carrier, and Carrier 
Re-insert switch to I.S.B. Check that I.S.B. carrier level is 
1 db on Red scale of levels meter. 

3.1 WEEKLY ."UTINE 

Reset gain control (R37) on the 3.1 Mc /s Bandpass Amplifier Unit 
for correct output and check all output levels as in 2.2. 

4.0 NINTHLY RnUTINE  

Check balance of the 3 Modulators as described in Chapter 
Sections 4.2.2. and 4.4.2 or 6.1 

5.0 	BI NINTHLY WITTINE 

5.1 Checking the ?Devotion of Sideband Filter 1ven Thermostats  

Elm As a safety precaution, two thermostats are fitted in series on 
the oven assembly in this equipment. Accordingly, if for any reason one 
thermostat fails to function the second one will operate and ensure that the 
oven heater circuit opens. It is important therefore to check, periodically, 
that both are capable of functioning and, in this connection, the procedure 
detailed below should be followed. This check can be carried out during 
normal operating time. 

(a) Pull out Filter Tray Unit. 

(b) Insert a thermometer into the test hole in top cover of filter oven 
and allow about ' of bulb to project inside oven. 

(c) Allow oven to warm up and note the temperature at which it stabilises. 
This should be 51°C 2°C. 

(d) Wait for oven indicator lamp, on front panel of unit, to go dim. 
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Maintenance 

(0) Short test pints A and D on tag board and note that indicator lamp 
becomes brightly illuminated. If this is not the case remove 
short from AB and connect test points BC. "ote that lamp now becomes 
bright. 

(f) Is soon as above result is obtained, note time and observe indicator 
lamp. The latter shoul, within a period (8 minutes) revert 
to "dim" condition, i.e. the oven should be :operating normally, the 
lamp alternately going dim and bright. Now check with the other 
test points shorted and the oven should operate as above. 

(g) If, for any reason, the time 2criod for the correct functioning 
of the thermostat is greatly exceeded, or the lamp remains per-
manently bright or the temperature is not maintained within limits 
given in (c), the thermostats mill require attention. In this event 
it will be necessary to remove the cover from the chassis, detach the 
thermostat assembly complete with its metal mounting plate and wiring 
to test points, and fit a replacement. 

N2TE: Take care that the thermometer is removed before pushing the 
Filter Tray back into the cabinet. 

5.1.1 Adjustment of Thermostats  

When the thermostats are replaced by new or reconditioned 
ones, the replacements will require ad:'ustment. The method of 
carrying out these adjustments is as follows:- 

(1) Switch en the Mains supply to the equipment and allow 4 hours 
for the ovens to stabilise before commencing adjustments. 
During this period, insert a thermometer through the test hole in 
the filter oven cover so that the thermometer bulb,  is suspended 
in the centre of the oven, but not touching the upper mounting 
plate. Short circuit TH1 by linking terminals A and B-on the test 
strip (located on the right of the Filter Unit chassis). 

(2) Check operating temperature. If this is not 52o pc, remove 
thermometer and even cover, then adjust TH2. This operation 
should be performed as rapidly as possible and the oven cover 
replaced immediately in order to preserve the operating conditions 
of the oven. 

It should be noted that a + turn on the thermostat adjusting 
screw provides a variation in temperature of approximately 4°C. 
Further, clockwise adjustment increases the operating temperature 
and anticlockwise the reverse. 

(3) Allow a further 2'7.1  minutes for the oven conditions to stabilise 
(with thermometer in the test hole) and, if necessary 
re-adjust TH2. 
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nepeat (2) and (3) until the oven temperature stabilises at 
5e.1°  + 1°C. 

Remove the link between A and B and connect it between B and C. 

After approximately 22 minutes check oven temperature, then, if 
necessary, adjust TH1 in the manner described in (2), (3) on (4) 
for an oven operating temperature of 52° + 100 

Pemove thermometer and link between B & C and return Filter 
Unit to cabinet. 

5.2 Re-settina the Thermal Cut-Put 

Fig.12. 

If both oven thermostats fail to operate, the oven temperature will 
rise to approximately 750  when the thermal cut-out will operate to dis-
connect supplies to the heater element and indicator lamp. 

The cut-out operates by virtue of a very low melting-point ally, 
Woods Metal, which runs at 72-75°C. 

Instructions for re-setting are given on the diagram (Fiq.12) but 
it is agnin made clear that a clean (free of normal solder) iron must be 
used. 

A supply of voods metal is nrovided with each equipment. Additional 
supplies con be obtained from Standard Telnhones and Cables Limited. 
Quote ''bods Metal, Stock No. 927858 and the quantity required. 

6.o VALVE CHANGES  

Unit 	Valve 	 Procedure 

17-Lnu.67A 	V1 	No adjustment needed 
and E 	V2 & V3 
	

Re balance Modulator (Chapter 8a: Section 4.2.2) 

17-IPU.67B 	Vi or V2 
	

Re-balance Modulator (Chapter 8a: cection 4.2.2) 
V3 
	

Adiust C2 and L3 for maximum output in SK.25 
(Chapter 8a: Section 4.4.1) 

V4 	Adjust C2 for maximum output in SK.25 
(TVS set to LOSS) (Chapter 8a: Section 4.4.1 
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Unit 	Valve 	 Procedure 

28-LRU.332C Vi 	No adjustment 
V2 	Adjust T4 for maximum at SK.33 (Chapter Ba: 

Section 4.1 
V3 	Adjust T6 for maximum at SK.37 (Chapter 8a 

(Section 4.4.2) 

28-1,17U.33nC 	V1 	Re-trim CC3a  for maximum output, use re-inserted 
carrier 
Pith normal line up tone (l v)1c/s) a'-plied 

to input of A.F. Amplifier Unit, re-adjust 
gain control (F.37) on 3.1 Mc/s B.P. Filter 
Unit for db output 

V2 	Tle-trim CC3a, CC1I4a, and CC16a re-adjust 
gain control for n db output 

V3 	Re-adjust ZERn SET and check LEVEL meter 
reading against a. standard valve voltmeter 
and load (see Chapter Ba: Section 4.4.2) 

Re-adjust VIGAD operating level (see Chapter 8a: 
Section 4.4.3) 

••••••••••••••• 

7.r) FILTER CHANGES  

1. Carrier Stop Filter 8-LU.139AZ:- no realignment required 

2. Bandpass Filter 8-LU.139BE, DF cr BG, BH. 'these filters are 
designed t-) work in pairs, e.g. if it is required tr fit a new 
"DE" filter, the corresponding "BF" filter must also be fitted. 

In the event of such a change the overall frequency response of 
the equipment should be measured en the relevant sideband by connecting 
a constant level a.f. irr-vut to Input A or B as required and r-sting the 
output level vari-tions at SK.28 for a.f. input frequencies between 
lY and 60vIn c/s. Refer to Chapter 5a, sub-section 1.2 (ii). 

Defore carrying out this test, filter rvens should be allowed 
at least 4 hours warming up and the test of the equipment at least 
1 hour. 

The response should lie bet“een two lines 3 db apart. If 
necessary the response at the lower audio frequencies can be adjusted 
by selectinc equalising condensers C.15 or C.15 and C.16 in parallel 
in the Line Amplifier Unit. The response at the higher audio 
frequencies can siilarly be adjusted by connecting C.17 and C.18 to 
the alternative positions as shown on the Tine Amplifier schematic. 
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CHAPTER 8 

RE,ALIGNIENT 

1.0 GENERAL  

The procedure outlined in this chapter for complete re-alignment of 
individual units should only be carried out after a major repair or 
replacement has been carried out. A Transmission Measuring Set is 
required but if this is not available an accurately calibrated valve 
voltmeter can be used. When the latter is used it should, in 
measurements across a co-axial socket, be terminated in 75 ohms. 
Figures which should be indicated in a valve voltmeter are given in 
parenthesis where possible. 

Reference should be made to the level diagram Fig.2 and original 
test sheets for the equipment while carrying out re-alignment. 

2.0 APPARATUS REQUIRED 

T.M.S.: 
Audio Oscillator: 
Valve Voltmeter: 

Multi-range meter: 
Frequency Standard: 
Thermometer: 
Resistors: 

Capacitor: 
T/imming Tool:  

S.T.C. Type 74602C if available 
Range 100 - 10,000 c/s 
Range 0 - 25V, Accurately calibrated up to 

10 volts. 
(suggested type, Avo, model 7) 
Accuracy .0001 if available 
0 - 100 C or 0 - 212°F 
1 - 100K ohms 2  watt carbon or 
3 - 75 ohms 1-4 watt 	H 
1 - 75 ohms 1 watt 	" 	" 
8 or 10/uF 350V d.c. working 
Of non-ferrous material 

non-inductive type 

WARNING: 

1. Throughout the following procedure, a31 meter switches must be 
left in the OFF position except when a reading is actually being 

taken. 

2. The LEVELS meter switch on the 3.1 Mc/s Bandpass Amplifier should 
NEVER be turned to a CARRIER position without first disconnecting 

the audio input. 

3. Allow equipment to warm up for at least x  hour before making 
adjustments. The ovens should be on for at least 4 hours. 
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3.0 POKER SUPPLY UNIT 

3.1 Check of Output Voltages and Ripple  

(a) Pnll forward the Drive Unit tray, restore power 
a shorting plug in gate switch, then disconnect 

(b) Set the Mains switch to ON and measure voltages 
SK.21 with test meter as follows: 

supplies by inserting 
plug P.21. 

between pins of 

Pins 
	

Voltage 

6 and 1 
	

150 + 3 volts d.c. 
4 and 5 
	

6.3 0,2 volts a.c. 
3 and 2 
	

80 + 5 volts 8..0. 

(c) By means of a spare Painton plug connect an 8 or 10/uF capacitor in 
series with a 100,000ohm resistor between pins 8 and (1 (earth) of 

socket SK.21. 

(d) Connect a valve voltmeter across the 100p00ohm resistor and adjust 
the range switch to measure the ripple voltage. This should be 

less than 250rig. 

(e) Measure the voltage between pins 8 and 1. 
This should be 270V 10V D.C. 

(f) Remove spare Painton plug and replace P.21. 

4.0 ALIGNMENT OF UNITS IN THE DRIVE UNE TRAY 

The following instructions should be carried out sequentially in the 
order in which the units are detailed. 

4.1 100 kc/s Oscillator  

4.1.1 Check of Output Levels  

(a) Check cathode currents of al] valves in the unit. 
See Appendix 1. 

(b) Remove sockets SK.30, 31, 32 and 33. Terminate each of them, 
except SK.30, with a 75-ohm resistor. 

Connect T.M. (set to LEVEL) or valve voltmeter, to SK.33 
across the 75 ohms resistor. Adjust the core of T4 for 

maximum output which should be +4 dbuti- 1 db (0.43V ± 0.5V). 

HB.1055B 
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Re-aliomment 

(d) Check the level at SK.31 and 32 for a similar indication. 

(e) Check level at SK,30 with R.13 (Carrier Level control) set to 
maximum. Output level should be +4 dbm (0.43V) with T.M.S. set 

to LEVEL, or valve voltmeter connected directly across the socket. 
Switch T.M.S. to LOSS (terminate valve voltmeter in 75 ohms) and adjust 
R13 for a level of -4 dbm (0.178V). 

(f) Remove loads and replace sockets. 

4,1.2 Frequency Chock 

A frequency check can be carried out if a frequency standard 
accurate to 0.0001% is available. If this is available, allow the 
unit to warm up for at least 1 hour, then adjust trimmer Cl for a 
frequency of 100 ka/s + 1 c/s at SK.33. If not, leave Cl as set 
at the factory. 

NOTE: If a frequency standard is not available and a new crystal is 
fitted the grinding accuracy of the crystals is such that 

satisfactory operation can be obtained with Cl set mid-way. 

4.2 A.F. Amplifier and 100 kc/s Modulators 

4.2.1 Check of Amplifier Gain 

(a) Set meter switch on front panel to AUDIO LEVEL DIRECT, the 
equalising switch S2 (c'i chassis immediately behind front panel) 

to OUT, and the Input Attenuator to 40. 

(b) Connect a 1000 c/s tone source to Input A or B as required. 

(c) Withdraw SK.19 (or SK.35) and connect to the T.M.S., set to LOSS. 
If a valve voltmeter is used, terminate SK.19 or SK.35 with 75 ohms 

but do not connect valve voltmeter yet. 

(d) Adjust audio input level to -10 dbm (.245V) across 600 ohms, and 
move the Input Attenuator towards O. 

(e) Check that the front panel meter indication is better than 0 db 
when the Input Attenuator reaches O. 

(f) Set input attenuator P1 to 40 and adjust the audio input to +10 dbm 
(2.45V across 600 ohsm). 

(g) Adjust P1 for indication try front panel meter of 0 db. Check that 
level at SK.19 (or SK.35) is approximately 0 dbm. (.274 volts). 

Refer to test sheets and level diagram Fig.2. 
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(h) Switch off 1000 c/s source. 

4.2.2 Balancing the 100 kc/s Modulator 

If a T.M.S. is available this operation can be carried out at 
this stage. If not, balancing of all modulators must be left until 
the 3.1 Mc/s Bandpass Amplifier has been aligned. Refer to sub-
section 4.5 and proceed from there. 

(a) Connect a valve voltmeter probe to the test point in the grid 
circuit of V2 and V3. 

CO Ensure that there is no a.f. input then adjust P.2 for carrier 
level of 2.5V in valve voltmeter. Lock this control. 

(c) With T.M.S. (set to DDSS) connect to SK.l9, or SK.35 are 
appropriate, adjust P.3 and C.8 alternately for a minimum in 

the T.M.S. This should be approximately -20 dbm. Lock P3 and 
C8, ensuring that balance does not alter. 

NOTE: If, when balance is obtained, P3 is found to be very close 
to one end of its traverse, check V2 and V3. 

4.2.3 Checking Frequency.  Response  

This check is provided for completeness and for use when the 
frequency response of the unit is suspect. It should be noted that 
the unit is wired at the factory for use with a specific crystal 
filter. If the filter is changed or adjusted, the response of the 
filter must be obtained and the frequently response of both Line 
Amplifier and 100 kc/s Modulators adjusted accordingly. 

(a) Connect the T.M.S., set to LOSS, or valve voltmeter, to SK.19 
or 35 as appropriate. 

(b) Arrange a tone input and adjust for 0 db line up level, 
The T.M.S. should now indicate 0 db (0.274V). 

(c) Connect a valve voltmeter across the audio input and, maintaining 
the input level constant at this point, vary the input frequency 

between 100 c/p and 6000 c/s. The following response should be 
Obtained in the T.M.S. With equalising switch S2 set to IN and 015 
alone in circuit: 6 db (approx.) lift between 100 and 500 c/s (0.54V). 

With equalising switch S2 set to IN and C151  C16 connected in 
parallel: 4 db (approx.) lift between 100 and 500 c/s (0.4311). With 
equalising switch S2 set to OUT the response should be flat between 
100 and 6000 c/s unless the 15 db pad is bridged by 017, C18, when a 
lift of approximately 1.4 db (0.32V) should occur towards the higher 
frequencies. 
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4.3 4ignina the Zero Gain Amplifier  

This stage is located on the 100 kc/s Oscillator Unit, but since it 
forms a separate entit5 alignment must be carried out separately. 

(a) On the 100 kc/s Oscillator Unit, disconnect socket SK.37 and connect 
to the T.M.S. (set to loss). 

(b) Arrange a 1000 c/s tone to Input A. or B and adjust input attenuator 
for 0 db on the front panel meter of the Line Amplifier and 100 kc/s 

Modulator and check that the Vogad switch is set to OFF. 

(c) Adjust the core of T6 in the oscillator unit for maximum indication 
in the T.N.S. 	This should be at least -25 dbm. 

(d) Remove audio input. Remove T.M.S. and reconnect SK.37. 

4.4 3 Mc/s Oscillator and Carrier Modulator 

4.4.1 AgFnina the 3 Mc/s Oscillator  

(a) Connect T.M.S., set to LOSS to SK.25 and adjust L3 and C2 for 
maximum. This should be 14 dbm f  1 db (1.4V 0.15V). 

(b) Check the frequency at SK.25 against a frequency standard (accuracy 
at least 0.0001%) and adjust to 3 Me/s 5 c/s by means of Cl. If 

a frequency standard is not available, leave Cl at factory setting. 

NOTE: If a frequency standard is not available, the grinding accuracy 
of the crystals is such that satisfactory operation with a 

replacement crystal can be obtained with Cl set mid-way. 

4.4.2 Balancing the Carrier Modulator 

If a T.M.S. is not available refer to section 4.5 of this 
chapter and continue alignment from that point. 

(a) Remove Unit from tray and set C8 to mid-position. Replace unit, 
connect up but leave sockets SK.22 and SK.23 disconnected. 

(b) Connect a valve voltmeter, set to 5V range between test point and 
earth. 

(c) Adjust C11 for maximum indication, then adjust P1 for an indication 
of 2.5V in the valve voltmeter. This is 3.0 Mc/s carrier 

injection. Remove valve voltmeter. 
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(d) Connect T.M.S., set to LOSS to SK.24. Adjust T.M.S. range 
switch for an indication on the motor, then adjust P2 and 012 

for a minimum indication in the T.M.S. with C8 set to mid-way. 
Increase the sensitivity of the T.M.S. until the most accurate 
balance is obtained. Decrease T.M.S. sensitivity. 

(e) Replace SK.23, set Carrier Re-insert switch to D.S.B. Turn 
Carrier Level control to obtain a definite indication then 

adjust C.17 for maximum output at SK.24. Disconnect SK.23. 

(f) Turn T.M.S. to OFF and check level of 3 Mc/s carrier at the 
test point. This may have changed due to variation in C8. 

Adjust level to 1.5V and lock P1. 

(g) Check balance of modulator again and, when carrier leak is 
less than -36 dbm lock 012 and P2. Recheck balance after 

locking. Replace all sockets. 
NOTE: 	C12 and C17 are interdependent. 

4,4,3 Check Gain of Carrier Modulator  

(a) Connect T.M.S. (set to LOSS) to P.22. Switch on 1000 c/s 
tone to input A or B and line up to 0 db on meter in Line 

Amplifier. Note that level on T.H.S. is approximately -25 dbm. 
(Refer to sub-section 4.3). Disconnect T.M.S. and replace SK.22. 

(b) Connect T.M.S. (set to LOSS) to SK.24 and check that output 
level is -16 dbm + 1 db. 

Leave T.M.S. connected to SK.24 for subsequent test. 

4.4.4 Check Levels of 100 kcis Re-inserted Carrier  

(a) Disconnect 1000 c/s tone. 

(b) Set the Carrier Rem-insert switch on the Carrier Modulator to 
S.S.B. and set the carrier level control on the 100 kc/s 

Oscillator to the reference line. The level indicated on the T.H.S. 
at SK.24 should be -32 dbm + 1 db. 

If nottadjust the Carrier Level control for this reading then 
reset the knob on its spindle. 

(c) Set the Carrier Re-insert switch to I.S.B. D.S.B.,in turn,and 
check that T.M.S. indications of -42 dbm+ 1 db and -21 dbm + 1 db 

are obtained. Reconnect SK.24. NOTE: The reading obtained for 
I.S.B. may be masked by 3 Nc/s carrier leak. 
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4.5 3.1 Mc/s Bandpass Amplifier  

WARNING:  

1. Always return LEVELS meter switch to OFF except when taking 
a reading. 

2. Never set the LEVELS meter switch to a carrier position when 
a tone is present. 

4.5.1 Lining Up  

(a) Disconnect socket SK.28 and connect a 75 ohm 1 watt resistor 
across it. Connect a valve voltmeter across this load 

resistor. 

(b) Set the CARRIER RE-INSERT switch to D.S.B. and turn the 
Carrier Level control for an indication in the valve voltmeter. 

Adjust for a convenient level below 5 volts. 

(c) Set R37 to maximum and adjust the trimmers of Ll to L4 for 
maximum indication by the valve voltmeter, at the same time 

adjusting R37 to maintain this indication below 5V. Retrim several 
times to obtain exact settings. 

(d) Re-trim the Zero Gain Amplifier by means of T6 in the 100 kc/s 
Oscillator Unit, again for maximum in the valve voltmeter at 
SK.28. 

4.5.2 Setting Up the LEVELS meter  

(a) Disconnect input socket SK.27. 

(b) Set the LEVELS meter switch S2 to the SET ZERO position and 
adjust the ZERO SET control for a zero indication on the 

milliamp scale of the LEVELS meter. Set the Levels meter switch 
to ISB/SSB 	SIDEBAND and replace SK.27. 

(c) Apply a 1000 c/s tone to Input A or B and adjust Input Attenuator 
for 0 db in the Line Amplifier meter. 

(d) Increase the output of the 3.1 Mc/s Amplifier by means of R.37 
until the valve voltmeter across SK.28 reads 6,1V. 

(e) Check that the Levels meter now reads 0 db on the black scale. 
If not, adjust R7 to obtain this indication. Lock R7 and R.37 

and disconnect 1000 c/s tone. 
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(f) Set the LEVELS meter switch to D.S.B. CARRIER and the CARRIER 
RE-INSERT switch to D.S.B. 

(g) Adjust the CARRIER LEVEL control to give an indication in the 
valve voltmeter of 3,05V. 

(h) Check that the levels meter indicates 0 db on the RED scale. 
If not adjust R5 to obtain this indication. Lock R8. 

(j) Check that the Carrier level control is set approximately to 
the reference line. 

(k) Set the CARRIER RE-INSERT switch to 	and the LEVELS meter 
switch to I.S.B. Carrier. Valve voltmeter should indicate 00V 

and the levels meter 0 db on the Red scale. If these readings are 
not obtained adjust the Carrier Level control for the correct 
indication in the Valve voltmeter then adjust R10 to give correct 
Levels meter indication. Lock R.10. 

(1) Set LEVELS meter switch to SSB Carrier and CARRIER RE-INSERT 
switch to S.S.B. 	Valve voltmeter should roan 0.96V and the 

Levels meter 0 db on the Red scale. Adjust carrier level control 
to give correct reading in valve voltmeter, then adjust R9 to obtain 
the correct Levels meter indication. 	Lock R9. 

4.5.3 Adjustment of VOGAD Operating Level 

Set Carrier Re-insert switch to OFF and the LEVELS meter switch 
to 110/DSB SIDEBAND. 

(b) Apply a 1000 c/s tone and adjust for 0 db line up level. 

(c) Set Vogad switch to ON and adjust R.34 for an indication of 
-1 db on the LEVELS (a decrease of 1 db) meter. 

5.0 ADJUSTMENT OF CARRIER PHASE FOR D.S.B. OPERATION  

(a) Set up the equipment for d.s.b. operation. 	(Chapter 6 sub-section 
1.4) and connect the output of the 3.1 Mc/s Bandpass Amplifier, SK.281  

to a d.s.b. monitoring equipment, or alternatively, to a cathode-ray 
oscillograph. 

(b) Adjust the oscillograph to obtain a steady picture then adjust R,14 
in the 100 kc/s Oscillator for minimum distortion. On the 

oscillograph the distortion will be apparent as humps in the modulation 
envelope. 
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6.0 BALANCING THE MODULATORS, ALTERNATIVE METHOD 

This alternative method of balancing the modulators is made available 
for use when a T.M.S. is not available. As stated in sub-section 4.2.2. 
the 3.1 Mc/s Amplifier must be aligned first (section 4.5) and the signal 
path through the equipment must be proved. 

6.1 Balancing the 3.0 MCA Carrier Modulator  

(a) To prevent the carrier leak of the 100 kc/s Modulators providing 
false readings, disconnect sockets SK.19, SK.35. 

(b) Set Carrier Re-insert switch to OFF and Levels meter switch to 
S.S.B. Carrier. 

(c) The Levels meter should now give an indication of carrier leak. 
If a more suitable indication is required set Levels meter switch 

to I.S.B. Carrier. 

(d) On the 3 Mc/s Oscillator and Carrier Modulator check that CS is 
set mid-way then adjust C.12 and P2 for a minimum indication in 

the Levels meter, increasing the meter sensitivity by setting the 
Levels meter switch to SET ZERO, 

(e) Connect a valve voltmeter between test point and earth and adjust 
P1 to give a reading of exactly 1.5V with C.11 tuned for maximum. 

Disconnect valve voltmeter. 

(f) Repeat adjustments of C.12 and P2 as detailed in (d). These 
controls are inter-dependent, therefore it is essential to check 

them with care. The absolute minimum indication in the Levels meter 
should correspond approximately with zero on the milliamp scale of 
the meter, with switch at Zero Set. 

(g) Return Levels meter switch to ISB/SSB SIDEBAND LEVEL 
This completes the balancing of the 3.0 Mc/s Modulator. 

6.2 Balancing the 100 kc/s Modulators  

(a) Disconnect SK.22 and connect, by means of a co-axial patch cord 
to either SK.19 or SK.35 as required. Ensure that there is no 

audio input, preferably by shorting the input lines, 

(b) Set the Levels meter switch on the 3.1 Me/s Bandpass Amplifier 
to S.S.B. Carrier. Check that the Carrier Re-insert switch is 

set to OFF. An indication should now be obtained in the Levels 
meter. If not increase its sensitivity by switching to 	carrier 
on ZeroSet. This reading is carrier leak from one of the 100 kc/s 
Modulators. 
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(c) Adjust the balance controls C8I  P3 on the appropriate 100 kc/s 
Modulator for a minimum indication in the Levels meter. These 

controls are very sensitive and great care must be taken to obtain the 
final accurate adjustment. 

(d) Connect a valve voltmeter between test point and earth and adjust 
P2 to give a reading of exactly 1.5V. Remove valve voltmeter and 

re-check balance (c). 
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CHAPTER 8a  

PE ALIGNMENT 

1.1 GENERAL 

The 7rocedure outlined in this chapter from complete re-alignment of 
individual units should only be carried cut after a major repair or 
replacement has been carried out. 	Transmission Measuring Set is 
required but if this is not available an accurately calibrated valve 
voltmeter can be used. When the latter is used it should, in 
measurements across a co-axial socket, be terminated in 75 ohms. 
Figures which should be indicated in a valve voltmeter are given in 
parenthesis where possible. 

Reference should be made to the level diagram Fig. 2 and original 
test sheets for the equipment while carrying out re-alignment. 

2.1 APPARATUS REQUIRED  

T.M.S. 
°scillator: 

Valve Voltmeter: 

Multi-range meter: 
Frequency Standard: 
Thermometer: 
Resistors: 

Capacitor: 
Trimming Tool:  

S.T.C. Type 74602C if available 
Range 101  - 10,111 c/6 
Range - 25V. Accurately calibrated 

1r) volts. 
(suggested type, Avo, model 7) 
Accuracy .0101% if available 
0 - 100°C or ') - 212°F 
1 - 111K ohms i-watt carbon 
3 - 75 ohms +watt 
1 - 75 ohms 1 watt 
8 or 11 /uF 35°V d.c. working 
Of non-ferrous material 

up to 

or non-inductive type 
91 
	

U 	 11 

WARNING:  

1. Throughout the following procedure, all meter switches must be 
left in the 1FF position except when a reading is actually being 
taken. 

2. The LEVELS meter switch on the 3.1 Mc/s Dandpass Amplifier should 
NEVER be turned to a CARPIER position without first disconnecting 
the audio input. 

3. Allow equipment to warm up for at least 2  hour before making 
adjustments. The ovens should be on for at least 4 hours. 
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3.0 POWER SUPPLY UNIT  

3.1 Check of Output Voltages and Ripple  

(a) Pull forward the Drive Unit tray, restore power 
a shorting plug in gate switch, then disconnect 

(b) Set the Mains switch to ON and measure voltages 
SK.21 with test meter as follows: 

supplies by inserting 
plug P.21. 

between pins of 

Pins 
	 Voltage 

6 and'l 
	

150 + 3 volts d.c. 
4 and 5 
	

6.3 + 0.2 volts a.c. 
3 and 2 
	

80 + 5 volts a.c. 

(0) By means of a spare Painton plug connect an 8 or 10 ,fuF 
series with a 100,000 ohm resistor between pins 8 and 1 
socket SK.21. 

capacitor in 
(earth) of 

(d) Connect a valve voltmeter across the 100,000 ohm resistor and adjust 
the range switch to measure the ripple voltage. This should be 
less than 250 mV. 

(e) Measure the voltage between pins 8 and 1. 
This should be 270V + 10V D.C. 

(f) Remove spare Painton plug and'replace P.21. 

4.0 ALIGNMENT OF UNITS IN THE DRivS UNIT TRAY  

The following instructions should be carried out sequentially in the 
order in which the units are detailed. 

4•Z 100 kcis Oscillator  

4.1.1 Check of Output Levels  

(a) Check cathode currents of all valves in the unit. 
See Appendix 1. 

(b) Remove sockets SK.30, 31, 32 and 33. Terminate each of them, 
except SK.30, with a 75-ohm resistor. 

(c) Connect T.M.S. (set to LEVEL) or valve voltmeter, to SK.33 
across the 75 ohms resistor. Adjust the core of T4 for 
maximum output which should be +4 dbm ± 1 db (0.43V ± 0.05V) 
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Re-alignment  

(d) Check the level at SK.31 and 32 for a similar indication. 

(e) Check level at SK.31 with P.13 (Carrier Level control) set to 
maximum. output level should be +4 dbm (n.43V) with T.D.S. set 
to LEVEL, or valve voltmeter connected directly across the socket. 
Switch T.Y.S. to LISS (terminate valve voltmeter in 75 ohms) and adjust 
R13 for a level of -4 dbm (n.178V). 

(r) Remove loads and replace sockets. 

4.1.2 Frequency Check  

A frequency check can be carried out if a frequency standard 
accurate to 1."121% is available. If this is available, allow the 
unit to warm up for at least 1 hour, then ad4ust trimmer Cl for a 
frequency of ln' kc/s + 1 c/s at SK.33. If not, leave Cl as set 
at the factory. 

W"TE: If a frequency standard is not available and a new crystal is 
fitted the grinding accuracy of the crystals is such that satisfactory 
operation can be obtained with Cl set mid-way. 

4.2 A.F. Amplifier and lnn kc/s Mndulators.  

4.2.1 Check of Amplifier Gain  

Set meter switch on front panel to AUDI" LEVEL DIRECT, the 
equalising switch S2 (on chassis immediately behind front panel) 
to ^UT, and the Input Attenuator to V. 

(b) Connect a ln^^ c/s tone source to Input L or B as required. 

(c) "Jithdraw SK.19 (or SK.35) and connect to the T.M.S., set to L^SS. 
If a valve voltmeter is used, terminate SK.19 or SK.35 with 75 ohms 
but do not connect valve voltmeter yet. 

(d) Adjust audio input level to -11  dbm (.245V) across 6'1̂  ohms, and 
move the Input Attenuator towards 0. 

(e) Check that the front panel meter irdication is better than n db 
when the Input Attenuator reaches n. 

(f) Set input attenuator P1 to 4° and adjust the audio irput to + 1^ dbm 
(2.45V across 6(Y1  ohms). 

(g) Adjust P1 for indication by front panel meter of n db. Check that 
level at SK.19 (or SK.35) is approximately dbm. (.274 volts). 
Refer to test sheets and level diagram Fig.2. 
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Re-alignment  

(h) Switch off innn c/s source. 

4.2.2 Balancing the Y) kc/s Modulator  

If a T.M.S. is available this operation can be carried out at 
this stare. If not, balancing of all modulators must be left until 
the 3.1 /!cis flandpass Amplifier has been aligned. Pefer to sub-
section 4.5 and proceed from there. 

(a) Connect a valve voltmeter probe to the test point in the grid 
circuit of V2 and V3. 

(b) Ensure that there is no a.f. input then adjust P.2 for carrier 
level of 2.5V in valve voltmeter. Lock this control. 

(c) With T.Y.S. (set to LISS) connect to SK.19 or. SK.35 as 
appropriate, adjust P.3 and C.8 alternately for a minimum in 
the T.M.S. This should be approximately -21  dbm. Lock P3 and 
C8, ensuring that balance does not alter. 

N1TE:  If, when balance is obtained, P3 is found to be very close to one 
end of its traverse, check V2 and V3. 

4.2.3 Checking Frequency Response 

This check is provided for completeness and for use when the 
frequency response of the unit is suspect. It should be noted that 
the unit is wired at the factory for use with a specific crystal 
filter. If the filter is changed or adjusted, the response of the 
filter must be obtained and the frequency response of both Line 
Amplifier and 111 kc/s Modulators adjusted accordingly. 

(a) Connect the T.M.S., set to L1SS, or valve voltmeter, to SK.19 
or 35 as appropriate. 

(b) Arrange a tone input and adjust for db line up level. 
The T.M.S.  should now indicate db (1.274V). 

(c) Connect a valve voltmeter across the audio input and, maintaining 
the input level constant at this point, vary the input frequency 
between 11' c/s and Soon c/s. The following response should he 
obtained in the T.M.S. with equalising switch S2 set to IN and C15 

	

alone in circuit: 6 dh (approx.) lift between 	and 5° c/s (n.54V)* 

With equalising switch S2 set to IN and C15, C16 connected in 
parallel: 4 db (approx.) lift between 111 and 5n^ cis (°.43V). With 
equalising switch S2 set to 1UT the response should be flat between 
1T1  and 601^ c/s unless the 15 db pad is bridged by C17, C18, when a 
lift of approximately 1.4 db (1.32V) should occur towards the higher 
frequencies. 
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4.3 Aligning the Zero Gain Amplifier  

This stage is located on the inn  ke/8 1scillator Unit, but since it 
forms a separate entity, alignment must be carried out separately. 

(a) On the 1n1  kc/s nscillator Unit, disconnect socket SX.37 and connect 
tc the T.M.S. (set tc loss). 

(b) Arrange a 1111 c/s tone to Input A or 13 and adjust input attenuator 
for ^ db on the front panel meter of the Line Amplifier and 11" kc/s 
Modulator and check that the Vogad switch is set to nFP. 

(c) Adjust the core of T6 in the oscillator unit for maximum indication 
in the T.M.S. This should be at least -25 dbm. 

(d) Remove audio input. Remove T.M.S. and reconnect SK.37. 

4.4 3 Mc/s 'scillator and Carrier  

4.4.1 Aligning the 3 Mcis °scillator 

Connect T.M.S., set to LOSS to SK.25 and ad lust L3 and C2 for 
maximum. This should be 14 dbm + 1 db (1.4V 	na5V). 

Check the frequency at SK.25 against a frequency standard (accuracy 
at least 1.'1101%) and adjust to 3 MCA + c/s by means of Cl. If 
a frequency standard is not available, leave Cl at factory setting. 

N"TE: If a frequency standard is not available, the grinding accuracy 
of the crystals is such that satisfactory operation with a replacement 
crystal can be obtained with Cl set mid-way. 

4.4.2 To..lancing the Carrier Modulator 

If a T.M.S. is not available refer '0 seetinn 4.5 of this 
chapter and continue alignment from that point. 

(a) Remove Unit from tray and set C8 to mid-p'sition. Replace unit, 
connect up but leave sockets SK.22 and SK.23 disconnected. 

(b) Connect a valve voltmeter, set to 5V range betweon test -Joint and 
earth. 

(c) Adjust C11 for maximum indication, then adjust P1 for an indication 
of 2.5V in the valve voltmeter. This is 3.1  Nc/s carrier 
injection. Remove valve voltmeter. 
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(a) Connect T.M.S., set to L1SS to SK.24. Adjust T.M.S. range 
switch for an indication on the meter, then adjust P2 and 012 
for a minimum indication in the T.M.S. with C8 set to mid-way. 
Increase the sensitivity of the T.M.S. until the most accurate 
balance is obtained. Decrease T.M.S. sensitivity. 

(a) Replace SK.23, set Carrier Re-insert switch to D.S.D. Turn 
Carrier Level control to obtain a definite indication then 
adjust 0.17 for maximum output at SK.24. Disconnect SK.23. 

(f) Turn T.M.S. to °PP and check level of 3 Ilfc/rs carrier at the 
test point. This nay have changed due to variation in 08. 
Adjust level to 1.5V and lock P1. 

(g) Check balance of mdulator again and, when carrier leak is 
less than -36 dbm lock 012 and P2. Recheck b-lnnce after 
locking. Replace all sockets. 

OTE: 	C12 and 017 are interdependent. 

4.4.3 Check Gain of Carrier Modulator  

(a) Connect T.M.S. (sot to IPSO to P.22. Switch on 1"" c/s 
tore to input A or D and line up to ° db on meter in Line 
Amplifier. Vote that level on T.M.S. is apprnximately -25 dbm. 
(Refer to sub-section 4.3). Disconnect T.M.S. and replace SK.22. 

(b) Connect T.M.S. (set to LorSS) to SK.24 anti check that emtput 
level is -16 dbm + 1 db. 
Leave T.M.S. connected to SK.24 for subsequent test. 

4.4.4 Check Levels of l kcJs Re-inserted Carrier  

(a) Disconnect 	cis tone. 

(b) Sot the Carrier Re-insert switch on the Carrier Modulator to 
S.S.D. and set the carrier level control on the 
Iscillator to the reference line. The level indicated on the T.M.S. 
at SK.24 should be -32 dbm + 1 db. 

If not, adjust the Carrier Level control for this reading then 
reset the knob on its snindle. 

(a) Set the Carrier Po-insert switch to I.S.D. D.S.B., in turn, and 
check that T.M.S. indications of -42 dbm + 1 db and -21 dbm + 1 db 

	

are obtained. Reconnect SK.24. NO  	The reading obtained for 
I.S.D. may be masked by 3 Mc/s carrier leak. 
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4.5 '.1 MC/s Dandpass Amplifier  

vrAIINING:  

1. Always return LEVELS meter switch to ^FP except when taking 
a reading. 

2. Never set the LEVELS meter switch to a carrier position when 
a tone is present. 

4.5.1 Lining Up 

Disconnect socket SK.28 and connect a 75 ohm 1 watt resistor 
across it. Connect a valve voltmeter across this load 
resistor. 

Set the CARRIER RE-YSERT switch to D.9.7). and turn the 
Carrier Level control for an indication in the valve voltmeter. 
Adjust for a convenient level below 5 volts. 

Set R37 to maximum and adjust the trimmers of Ll to L4 for 
maximum indication by the valve voltmeter, at the same time 
adjusting R37 to maintain this indication bel-v 511. Retrim several 
times to obtain exact settings. 

Re--trip the Zero Gain Amplifier by means cf T6 in the 10'1  kc/s 
()sonic:tor Unit, again for maximum in the valve voltmeter at 
SK.28. 

4.5.2 Setting Up the LEVELS meter  

(a) Disconnect input socket SK.27. 

(b) Set the LEVELS meter switch S2 to the SET ZERn position and 
adjust the ZER1 SET cmtrol for a zero indication on the 
milliamp scale of the LEVELS meter. Set the Levels meter switch 
to ISB/SS3 SIDED ND and replace SK.27. 

(c) Apply a ln"" c/s tone to Input A or 13 and adjust Input Attenuator 
for ^ db in the Line Amplifier meter. 

(d) Increase the output of the 3.1 Mc/s :mplifier by means cf R.37 
until the valve voltmeter across SK.28 reads 6.1V. 

Check that the Levels meter now reads n db on the black scale. 
If not, adjust R7 to obtain this indicatim. Lf-ck n7 and R.37 
and disconnect l'Yr c/s tone. 
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(f) Set the LEVELS meter switch to D.S.B. CURTER and the minim 
^E-INSERT switch to D.S.B. 

(g) Adjust the CAR7IE7. LEVEL control to give an indication in the 
valve voltmeter of 3.15V. 

(h) Check that the levels meter indicates n db on the rED scale. 
If not adjust R8 to obtain this indication. Lock Pi. 

(j) Check that the Carrier level control is set approximately to 
the reference line. 

(k) Set the CAR= RE-INSERT switch to I.S.D. and the LEVELS meter 
switch to I.S.D. Carrier. Valve voltmeter should indicate n.3V 
and the levels meter n db on the Red scale. If these readings are 
not obtained adjust the Carrier Level control for the correct 
indication in the Valve voltmeter then adjust R1° to give correct 
Levels meter indication. Lock R.1n. 

(1) Set LEVELS meter switch to SSD Carrier and CARRIEa RE-INSERT 
switch to S.S.D. Valve voltmeter should read n.96V and the 
Levels meter n db on the Red scale. Adjust carrier level control 
to give correct reading in valve voltmeter, then adjust R9 to obtain 
tho correct Levels meter indication. Lock R9. 

4.5.3 Adjustment of VnGAD ntoerating Level 

(a) Set Carrier Re-insert switch to 'PP and the LEVELS meter switch 
to ISDAISD SIDEnAND. 

(b) Apply 1,-. 1c1̂ 0 c/s tone and adjust for n db line up level. 

(c) Set Vogad switch to IN and adjust R.34 for an indication of 
-1 db on the LEVELS (a decrease of 1 db) meter. 

5.(1 ADJUST ENT IF GAR= PHASE ra D .S .R 1PEL'ITI`11.  

Set up the equipment for d.s.b. operation. (Chapter 6a, sub-section 
1.4) and connect the output of the 3.1 Nc/s Dandpass Amplifier, SK.28, 
to a d.s.b. monitoring equipment, or alternatively, to a cathode-ray 
oscillograph. 

(b) Adjust the oscillograph to obtain a steady picture then adjust R.14 
in the lnn kc/s 'oscillator for minimum distortion. nn the 
oscillograph the distortion will be apparent as humps in the modulAtion 
envelope. 
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6.0 BALANCING THE MTULATTLS. ALTERNATIVE MITH1D  

This alternative method of balancing the modulators is made available 
for use when a T.M.S. is not available. As stated in sub-section 4.2.2. 
the 3.1 Mc/s Amplifier must be aligned first (section 4.5) and the signal 
path through the equipment rust be proved. 

6.1 Balancing the 3.^ Mas Carrier Modulator 

(a) To prevent the carrier leak of the 1^^ kc/s Modulators providing 
false readings, disconnect sockets SK.19, SK.35. 

(h) Set Carrier Re-insert switch to OFF and Levels meter switch to 
S.S.B. Carrier. 

(c) The Levels meter should now rive an indication of carrier leak, 
If a more suitable indication is required set Levels meter switch 
to I.S.D. Carrier. 

(d) On the 3 Mcirs nscillator and Carrier Modulator check that C8 is 
set mid way then adjust C.12 and P2 for a minimum indication in 
the Levels meter, increasing the meter sensitivity by setting the 
Levels meter switch to SET ZEPO. 

(e) Connect a valve voltmeter between test point and earth and adjust 
P1 to give a reading of exactly 1.5V with C.11 tuned for maximum. 
Disconnect valve voltmeter. 

(f) Repeat adjustments of 0.12 and P2 as detailed in (d). These 
controls are inter-dependent, therefore it is essential to check 
them with care. The absolute minimum indication in the Levels meter 
should correspond approximately with zero on the milliamp scale of 
the meter, with switch at Zero Set. 

(g) Return Levels meter switch to ISD/SSD SIDEBAND LEVEL 
This completes the balancing of the 3.n Mc/s Modulator. 

6.2 Balancing the lo' kcJs Modulators  

(a) Disconnect SK.22 and connect, by means of a co-axial patch cord 
to either SK.19 or SK,35 as required. Ensure that there is no 
audio input, preferably by shorting the input lines. 

(b) Set the Levels meter switch on the 3.1 Mc/s Dandpass 
to S.S.D. Carrier. Check that the Carrier Re-insert switch is 
set to 'FF. An indication should now be obtained in the Levels 
meter. If not increase its sensitivity by switching to I.S.D. carrier 
on Zero Set. This reading is carrier leak from one of the 1^^ kc/s 
Modulators. 
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(c) Adjust the, balance controls C8)  P3 on the appropriate 1r"1 kc/s 
Modulator for a minimum indication in the Levels meter. '"hose 
controls are very sensitive and great care must be taken tc,  obtain 
the final accurate adjustment. 

(d) Connect a valve voltrieter between test point and earth and adjust 
P2' to give a reading of exactly 1.5V. Rem-'ve valve voltmeter and 
re-cheek balance (c). 
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APPENDIX 1 

V*ALVE Clerzymur 

Unit 
	

;Designation; Type 	CV. No. 	Function 

A.F. Amplifier and 
Channel Modulators 
17-TRU.67A. and E 

V1 

V2, V3 

6AM6 

6AM6 

CV.138 

CV.138 

A.F. Amplifier 

Balanced modulator 

3 Me/s ''scillatcw 
and Carrier 
Modulator 

Vi, V2 
V3 
V4 

i &L :6 
i 6AM6 
• 6AM6 

CV.138 
CV.138 
CV.138 

Balanced Tn.-Adulator 
Buffer amplifier 
^scillator 

3.1 'Ibis Bandpass 
Filter and 
Amplifier 

V1 
V2 
V3 

6A/46 
5B/251M 
6AL5 

CV.138 
CV.428 
CV.141 

R.F. Amplifier 
11.F. Power amplifier, 
Valve voltmeter 	x 

1100 Kc/s /scillator Vi 
V2 

€ 	V3 

1  6AM6 
6AM6 
6AM6 

CV.138 
CV.138 
CV.138 

1scillator 
Buffer Amplifier 
Zero Gain Amplifier 

Power Supply Unit VI 	531cU 	CV.378 Full-wave rectifier 
-2M CV.395 is 	o age 

m 	1scilIator 16 -MU -192C only 

x 	Valve voltmeter and v.o.g.a.d. on 28 -LRU-33()C only. 
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VALVE CURRENTS  

N.B. The figures given below are typical and intended only as a guide. 
For actual figures taken on the equipment, see Test Sheets supplied. 

Unit valve 
No. 

Cathode 	! 
Current 

A.F. Amplifier and V1 10.0  
110 kc/s Modulators V2 3.5 
(17-LRU.67A and E) V3 3.5 

110 kc/s Oscillator Vi 1.0 
(16-LRU.192A) V2 4.0 

101 kc/s Oscillator V1 1.1  
(16-Lnu.192c) V2 4.0 

V3 6.5 
• 

3.1 Mc/s Dandpass V1 4.0 YE 
Amplifier (28-LRU.330A) V2 41.0 

3.1 Mc/s Bandpass V1 9.1  
Amplifier (28-LPU.331C) V2 65.':,  

3.1  Mb/s 1scillator and V1 3.5 
Carrier Modulator V2 3.5 
(19-1M-67B) V3 7.5 

• - 

Depends on setting of gain control R18. 
Vith T18 set to max., cathode current should 
be 12 mA. 

A$.2883 113 Vol. 1 	 -55- 	(A.L 	1   November, 1961) 



ORDERING SPARE COITONENTS 

When ordering spare components, the following information 
should be given. 

(a) The equipment type number (e.g. A.1406) and serial number. 

(b) The appropriate drawing reference number as given in the 
Drawing list. 

(c) Component identification, if shown on this drawing, e.g. 
Resistor R6. 

(d) The data given in the Components List. 

(e) All data which may appear on a label affixed to an item not 
made by Standard Telephones & Cables Ltd., 

(f) Full Shipping Instructions. 

HB.1055B 
Issue 2 	 — 56 — 
8/54 



APPENDDC 2 

LEN TING UP PROCEDURE FOR OPERATION OF 
A.1406 EQUIPMENT IN CONJUNCTION WITH 
TBE TOP.10 & TOP.12 TELEPHONE 
TEREMUTING EQUIPMENTS. 
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LINE UP PROCEDURE FOR SSB AND ISB WORKING 
OF DS.12 AND DS.11  TRANSH1TMS, WITH A.1406 DavE 	 

OPERATED IN CONJUNCTION WITH 
TOP.10 AND TOP.12 TELfHONE TrhifINTT:TC,  FrCJIP111\TTS 

The following procedure should be adopted for Tone Line-up immediately 
prior to opening service:- 

On A.F. Amplifier Unit set Audio Level switch to direct and 
equalization switch S2 to "in". 

Set Filter Switch to ISB. 

Set Neter Switch on the 3.1 Mils Bandpass Amplifier to ISB/SSB 
Sideband 

Set Reinserted Carrier switch to "OFF". 

S S B 

1. Test tone is sent from the TOP.10 or TOP.12 equipment at the Ra(3io-
Telephone Terminal. This is applied to one sideband input to the 

A.1406 drive equipment. 

2. The audio frequency gain of the sideband amplifier of the A.1406 
is adjusted so that the volume indicator shows -6 db. 

3. This level corresponds to an output of LW from the A.1406 which 
drives a DS.12 transmitter to 1 kW output power, or a DS.13 

transmitter to 10 kW output power. In order to facilitate tuning of 
the transmitters the drive level control on the R.F. truck should be 
increased in setting as much as necessary in order to give convenient 
readings for tuning purposes. This may correspond, for example, to 
approx. 4 kW output power from the DS.12 or approx. 20 kW in the case 
of the DS,l3. 

4. Set Reinserted Carrier switch to S.S.B. 
The carrier level which will obtain under these conditions is -16 db 

relative to PEP. 

5. The audio frequency gain control on the Line amplifier is now 
reduced by 2 db and the equipment is now ready for telephone traffic. 

The effective level of speech replacing the test tone will now be -10 RTP. 
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I S 

1. Set up each sideband independently as for ssb operation 
the test tone to input A and B in turn. 

2. Set reinserted carrier switch to ISB i.e. carrier level 
relative to P.E.P. 

by connecting 

is -26 db 

3. The audio frequency gain controls on the sideband amplifiers are now 
each reduced by 2 db, and the equipment is ready for telephone traffic. 

The effective speech level into each sideband input of the A.1406 will be 
-10 RTP 

NOTE: 	The above procedure is in agreement with the procedure used by 
the British Post Office wherein the relationship between test 

tone and speech is as follows:- 

1 mW test tone gives *power transmitter output 
-10 RTP speech gives traffic loading condition. 

The TOP.10 and TOP.12 terminating equipments give a slightly different 
relationship from that described above with an 8 db difference between 
speech and test tone as compared with the above described 10 db difference, 
and this discrepancy is arlowed for in the above Line-up Procedure. 

HB.1055B 	 - 6o - 
Issue 2 
8/54 



A 
ISB/DSB TRANSMITTER DRIVE UNITS TYPE.4000444.6age& 

(ASSEMBLY CODE 188-LRE 2C) 



witratt•77  

S S B DRIVE UNIT 

5.5.9 DRIVE UNIT 

JACK PANEL 
(87 -LRU 508) 

FILTER UNIT 
(B - LRU. 297AJ 

POWER SUPPLY UNIT 
(94-LRU 204A) 

j 

POWER SUPPLY UNIT 
(94- LRU.204A) I 

FILTER UNIT 
	  (8-LRU.297A) 

ISB/DSB TRANSMITTER DRIVE UNITS TYPE A.1406-B 
(UNITS WITHDRAWN) 

PLATE II 

.o€ 

to) 



S S B DRIVE UNIT (CHASSIS WITHDRAWN).  



3.0 Mcrs. 
OSCILLATOR AND 
CARRIER MOD. 
(17-LRU.678) 

A.F INPUT A (U.S.B) 
A.F AMPLIFIER & 
CHANNEL MODULATOR 
[17-LRU.67A) 

A F, INPUT B [L.E,B) 
A F. AMPLIFIER & 

CHANNEL MODULATOR 
(17-LRU. 67E) 

00kc.,s OSCILLATOR 

(26-LRU.192C) 

3-tMc/s 
BANOPASS AMPLIFIER 

128-LRU.330C) 

S.B. DRIVE UNIT 

JACK PANEL 
(87- LRU.SOBI 

S.S.B. DRIVE UNIT (SHOWING SUB UNITS AND CONTROLS) AND JACK PANEL 



OVEN 'ON LAMP 
LPI 

FUSES FUSES 
Fl TO F7 

FULL WAVE 
RECTIFIER 

V.1 

Ti 	 T.S 2 

A 

CH.1 	C 

ON -OFF 
SW t IC H 

Si 

H VON' 
LAMP 
LP 2 

VOLTAGE C H2 	C2 	 T2 
STAB LASER 

V2 

tJ 

In 

REL.1. 

POWER SUPPLY UNIT (94—LRU--204A) 



LEVEL METER 
T I 	S2 	 M I T3 	 T2- 	C2 V2 	C4 	Cfl P2 

P3 	Ce 	V3 CIO C12 T4 

A.F. AMPLIFIER AND 100 KC/S MODULATOR (17-LRU67E) 



CI 	 C6 	 C12 	C19 	CB 	C16 	 LP I 

3.0 Mcis 
CRYSTAL 
OVEN 

LI 	 V4 	V3 	 P2 	 V2 	 PI 	 LP2 

3.0Mc/s OSCILLATOR AND CARRIER MODULATOR (17—LRU.670 (PLAN VIEW  



LEVEL 	Li 
METER 

M1 

V1 	L2 	 L3 R22 	 L4 	V3 

C10 RIO R8 R7 R9 

GAIN 
CONTROL 

RI8 

3.1 MC/S BANDPASS AMPLIFIER (28-LRU.330C) 

II
IA

  



100 kcis 
CRYSTAL X I 

CATHODE CURRENT 
METER M1 

PHASE-ADJUST 
POTENTIOMETER 

R 14 

C17 T1 C4 	V2 
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