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1.8.B, TRANSMITTER DRIVE UNITS

(8.T.C. TYPE A,1406B)

(S.T.C. TYPE A.1407B MONITOR UNIT ATR PUBLICATION AP2883ND)

TYPE 255 (1. Amplifying unit Type 607 (28-LRU, 3304)
(188IRE.20) (2. Oscillator wnit Type 356 (16~IRU.1924)
(A.1406B + (3, Modulator unit Type 137 (17-IRU.67B)
A,1406B) (4 Filter unit Type 418 (8-IRU.297A)
(5. Modulator unit Type 139 (17-IRU.67A)
(6. Modulator Unit Type 1394 (17-IRU.67E)
(7. Power unit Type 848 (94~LU.2044)
IYPE 51. Amplifying unit Type 607A (28-LU.3300)
188~1RE.2L) 2. Oscillator unit Type 3564 (16-IRU.192C)
- Other items as Type 255 above,
TYPE 7200 Mobile version gimilar to Type 2554 but
(188-IRE.2G) comprising 1 = A.1L406B only.
%
TYPE 277 (1. Amplifying unit Type 607 (28-LRU.3304)
(188-IRE.2D) (2. Oscillator unit Type 356 (16~IRU.1924)
(A.1406B + (3. Modulator unit Type 137 (17-LRU.67B)
A.14078) (4o Filter Unit Type 418 (8-LRU.297A)
(5. Modulator unit Type 139 (17-IRU.67A)
(6., Modulator unit Type 1394 (17-LRU.67E)
(7. Power unit Type 848 (94-LU.204A)
(8. Monitoring Equipment STC A.1407B (See
Air Publication AP.2883 D)
TYPE 2774 (1. Amplifying unit Type 6074 (28-LRU.330C)
(188-~IRE.2N) (2. Oscillator unit Type 3564 (16-IRU.192C)
= Other items as Type 277 above,

% These roack assembliegs incorporate a "voice operated gain adjusting
device" (VeOegeaosds) which ensures that output from the equipment
does not rise above a predetermined level when both input levels attein
a peak at the same instant,
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1.0 GENERLL -

The type 1.1406-B equipment is a low power, fixed frequency
Independent Sideband Drive Unit, which can also be used for single or
double sideband operztion. The equipment is designed primarily for
use with the S.T.C. transmitters type DS.12, US.13 and DS.22; provided
that similar circuit conditions prevail this drive equipment can well
be used with transmitters of other marufacture.

Apperatus comprising the equipment is mounted on three irdividual
chassis all of wvhich are incorporated 'in o gingle calnet with a jeck
panel, with or without other drive or mconitor equipment according to
the manufacturing group number.

1though reference must of necessity be mads to the overall
cquinment, it should be undorstood 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
cach covering a range of approximately 120 to 6™90 ¢/s. ..fier a process
of multiple modulation in conjunction with temperature-controlled, sealed
crystzl filters, two sidobande with a rcduced carrier of 3.1 Mc/s are
oroduced, the intelligencc in one sideband being independent of that in
the other. It sho 1d be noted that cach sideband input could be com-
posced of more than one speech or telegraph channel.

Two independent invut signals (4 & B) are each applied to a Line
Anplifier and Mcdulator sub-unit and modulated on 2 100 ke/s carrier.
During this process the 100 ke¢/s carrier is mainly suppressed. The
outputs from both balanced modulators are applied to crystal filters,
with the result that one sidcband only from each modulator is availszblc,.

“us Input A is contained in the upper sideband (U.S.B.) and Input B ir
the lower sideband (L.SeB.).

The two sidebands A & B are combined in & hybrid trensformer and
passod through a band-stop filter where the 120 kc¢/s signal is further
suppresscde The signal then passes to the carrier mnrdulator, wherc o
low level 100 ke/s carrier signal is re-inserted and combined with the
sidcband gignals. These combined signals are modulated on a 3 Mc/s
carricr, which is suporesscd in the —»rocess. The resulting sidcbands,
each approximately 12.0 kc/s wide and centred on 170 ke/s above and
bolow the 3 Me/s carrier, are anplied to 3.1 Mc/s bandpass amplifier
vhich passes the unper sideband only, i.e. 3.094 to 3.176 Mc/s.

-1l
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Introduction

Cebinet including:-
AJI406B + A,1406B
(COdC No. 188"'LRE020 or L)
725 1b (337 kg) opproximately.

Cabinet including:-
A.1476B only.
(Code No. 188~IRF.2G)
475 1b (216 kg) approximtely.

¥  NOTE: Line-up level is dcfined os the audio tone
input level rcauired to give the peak output
power from the cquipment.

.AP 2{)83 NB VO-‘ . 1 (-\ .LQ - 010 - cNOV. 61)



CZAPTIR Z2a
GELERAL DESCDIPTION

1.9 CONSTRUCTION

A1l units comprising the A.1406-B cquipment ore incorporated in a
single cabinet which is mounted on an undercut plinth. 411 wiring
connections arc maintained when a chassis is withdrawn., Power supnlies
are, however, isolated from cach unit by means of a gate switch inter-
Jock circuit excapt the 75V A.C. crystal oven sudply which remains "on?
since it is obtained from a seporate tronsformer connected dircetly
accross the Mains. By inscrtiny a shortening zlug into the gatc switch,
the power suwlies to cach unit may be rc-connected and the cquinment
onerated while the chassis ig removed from its normal position, the
cablc forms bcing houscd in a conduit of "Duratuf® P,V.C. insulating
matorial.

The units are retained@ in the cebinet by quick rcleasc spring
catches fitted at cach sidc of the front pancl,

4 window and hinged flap are nrovided on the MMain Drive Unit for
reter cobssrvation and access io controlse.

“hen the equipment is used in a humid atmosphere, heaters cen be
suoplied for mounting in the basc of the cabinet to keep the cquipment
dry end at even .omperaturc when it is switched off,

2.0 COMPOSITION OF POUIF:ENT.

hs mentioned in Chapter 1, an ISB/DSD “ransmittcr Drive Tavipment
typo 4434268 is normally fitted in a single cabinet (containing 2
terninal strip in the base for cornection of external cabling) together
with other apnaratus, the comnletc assombly being allocated an overall
codc numbor, Typical assemblies arc qunted bolows~

(1) Two ISB/DSR Drive Urite type 51.1476B. The overall ranufacturing
code of this assembly is 188-TRE.2C and the units are disposcd
(from ton to bottom) in the tahinet as follows:=

Title Code..
Tilter Unit 8-11U,297A

ISB/DSB Drive Unit
1S3/DSB "rive Unit

Jack Panel 87-151, 5B

Filter Unit, 8-LRU,297A

Power supply 04~IRU 2247

Power Supply 94~IPU.204A
-17/1-
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General Nescription

(2) ISB/DSB Drive Unit, type 4.1476-B with Monitoring Seuiprent type

(3)

3.0

5L el4078, This assembly has an overall manufacturing code
188-I1E.2N and units are disnosed (from top to bottom) in the
cahinet as follows:i=-

Title Code
Filtor Unit () onitoring equiprent) 8-111, 2978

ISB/DSB Nrive Unit

Monitor Unit tyve A.1407B

Jack Panel 87-L7U. 50

Filter Unit (drive equipmoent) 8-LRU.297A

Power Surply Unit (monitor oguipment)  94~IRU.2044A

Power Supply Unit (drive equipment) Q4 ~IRU. 2044

Nne ISB/DSB Drive Unit type 1.1406B. The overall manufacturing
code of this asscmbly is 188-IRE.2G, and the units arc disnosed
(from top to bottom) in the cabinet as follows:~
Title Code
ISB/NSB Drive Unit
Jack Panel 87-IRU.50E
Filtor Unit 8-IRU.2974
Power Supply U INUR0LA

Two further assemblies, codes 188-IFF.2L and N, vrovide groups of
equipment similar to those deseribed in (1) and (2) above, with a
different arrangement of the jack panel, the codes of these jack nanels
being 87-1RU.50K and He

Details of Monitor Unit type :1.1407B are given in an associated
publication, AP.2883 ND.

QVERALL CIRC ESCUIPTION

3.1 S5,5.B., and I1.5.B, Drive Circuits

Audio frequency signals (Input 7 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 ~mplifiers is such that an outnut
of ~ dbm ¥my be obtained on the level meter for any input between -10 dbm
to + 17 dbme Tutput is indicated on 2 rectifier tyve output meter fitted
on the front npanel of the unit. The amplifiers arc designed to give a
sensibly level response from 120-6220 c/s.

¥ NOTE: 0 dbm in the Time Amplifier level meter is always referred
to as the #line-up level", dbm means decibels referre’ to
1 oif in the impedance being used.

-17/2-
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General Degcription

Each a.f, signal is applied to ite associated balanced nodulator
stage through a 15 db pad which reduces the level to =15 dbm, this
value being suitable for low level modulation. "hs signal is applied
in antiphase to the control grids of valves V2 and V3, which operate in
vush-pull. Simultencously, a 102 ke/s carrier generated by a crystal
oscillator is applied in phasc, via a transformer, to the two crids.
The resultant modulation appearing across the sccondary of the output
transformer consists of sum and differeonce frequency com.ononts of the
two applicd signals, i.e. 122.1 ke/s to 106 ke/s and 94.0 ke/s to
99.9 ke/s and a low level 102 ke/s carrier leak duc to any unbalance
in the modulator. Thesc signals are thon fed by coaxial lines to the
sideband filter unit. The filter (8-LU.139 BE and BF) associzted with
input D passes the lower sideband (94." ke/s to 99.9 ke/s) only and the
filtar ('-LU.139 BG and BH) assccinted with innut A nasscs only the upper
sidcband (107.1 ke/s to 176 ke/s)}. The output level of the modulator
with a sinsgle tone at correct line-up level is 2 dbm,

"he two sidebands 4 & B arc cormbined in a hybrid transforrer in the
filter unit and then nasscd through a bandsto:x filter where the 127 ke/s
carrier is further supnresscd. The u.s.b. and l.s.b. signals are
opplied through & coaxial coble to 2 zero gain amplifier in the 100 ke/s
Oscillator Unit and thence tn a further hybrid in the Carrier Modulator
Unit; the 177 ke/s carrier rc-insertion signal attenunted to its
corroct value is also applied to this hybrid transforrer. The combined
output is fed to the balanced mndulator. This mrdulator 1s similar to
that used in the Line dmplifior andModulator Unit oxcent that a carrier
frequency of 3 M¢/s is injectod. The resulting sidebands, each
aovroximately 12 +Fe/o wide ond contred on 101 ke/s above and below tha
3 Me/s enrrier, are applied to a 3.1 Mc/s bandpass amplifier which
rasses the upper sideband only. s

A VGAD diode comnected across the ocutput circuit of the amplifier
rrovides 2 negative potential from the signal peaks; this is applied
ag o controlling bias to the zero-sain amplifier mounted in the 1722 ke /s
Oscillator nit,.

One helf of a double diode valve nrovides this facility, the second
diode being used in a velve voltmeter circuit for metering purposcs.

3.2 D.S,B. Tperation

The A.1406B Drive Equipment can be use” for generating a doublo-
sidcband signal, bv applying the incoming signal to input 9A% only.
A switch on the Filter tray is moved to D.S.B. position and the
CARNIER FE-INSERT switch is turned to D.S.B. The following functions
arc performed when this is don::- ’

-17/3-
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Ceneral Description

The gignal applicd to input #." is mocdulated, as before, on the
110 ke/s carrier, the carrier being suppressed. Both sgidcebands arc
now passed through a pad ingtead of a crystal filter and the carricr
is re-inscrted at such a level to give a d.s.b. signal mocdulated 80%,
From this stage onwards, the signal is modulated at 3 Mc/s and the
upper sideband sclected at 3.1 Mc/s. Henee a 3.1 Mc/s des.b. signal
is derived.

3.3 Power Supoly Circuit

The gencral supnlies required by the equipment Are controlled by
the mains On/Dff switch S1 Tocated on the Power Su-ply Unit; they arc
27%W D.C. unstebilised, 152V D.C. stobilisc? and 6.3V A.C, The
75V a.c. oven suoply is obtained from n scparate transformer connected
dircctly across the mains.

The outrut leads from the Power Supnly Unit are connceted to a
12-pin Jones socket at the back of the tray. The sunplies arc then
distributed to terminals on the S.5.B. Unit tray and Filtor tray through
Muratuf* (P.V.C.) multiplc conduits.

Two seorvice sockets SK1 and SK2, wired indepcndently for convenience,
arc mounted on the slinth to nrovide convenient paints for nlugging in

either a soldering iron or an inspection lamp. Two Slydlok type fuscs
arc included in this circuit.

17/l
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CHAPTER 3
DETATIFD DESCRIPTION OF UNITS

1,0 FILTER TRAY 8-IRU,297A

2.0

(Plate II; Fig.8)

This unit houscs tho following scaled crystay filters for sideband
sclection and carrier suppressioni-

L.S.B, Filter 8-LU,139BE & BF (94-99,9 ke¢/s) Input B
U.S.B. Filter 8-LU,139BG & BH (100,1 kc/s - 106 kc/s) Imput A
Bandstop Filter 8-LU,139AZ (100 kc/s)

They are maintained at an even temperature of approx, 60° by heat-
ing mats which are controlled by thermostats through a relay cireuit,
The relay is operated by D.C. obtained from a full-wave rectifier circuit
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 thermcstats
fitted to the filters are designed to operate at 60°C,

MAIN DRIVE UNIT

(Plates II, III, IV: Fig,l)
2e1 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 Mc/s Oscillator and Carrier Modulator 17-LRU,67B,

(c) 3.1 Mc/s Bandpass Amplifier 28-IRU,330C

(d) 100 ke/s Oscillator 16~LRU,192C

(e) A.F. Amplifier and 100 k¢/s Modulator (L.S.B.) Input B, 17-LRU,67E

2e2 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:- ;

HB,1055B
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Detailed Description of Units

1. A single stage mudio amplifier using negative feedback
2. A balanced modulator using grid injection to two high slope pentode
valves type 6AM6 operated in push-pull,

The audio frequency input is applied to the primary of input trans-
former T1, the latter matches the 600 ohm line impedance to the input
impedance of V1 grid circuit, A switch-type potentiometer Pl, across
Tl 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 O db on the "LEVEL
METER" Ml., This output level is called the "line-up level ",

ML is a rectifier-type meter switched by Sl. For measurcment of
levels around O db the meter is connected directly in circuit; R7, RS,
RO form an attenuation network for readings at levels round +10 dbm and
+20 dbm,

Negative feodback is arranged through Cl, Cl5 and Rl and also across
the un-bypassed cathode resistor R5, With Cl5 in circuit, S2 open ()
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 foedback is held
subs?antially 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 R10, R1l, R1l2, R13, Rl4., Audio
s%gnals are applied in antiphase to the control grids of V2 and V3,
via transformer T3, Simultaneously,a 100 k¢/s carrier is applied in
phase to the control grids of V2 and V3 via the pad formed by R27, R28,
R29, potentiometor R2 and transformer T4, The resultant modulation
frequencics appearing across the secondary of the output transformer
T5 are the sum and difference frequencies of the two applied signals,
the 100 ke/s signal being balanced out in the modulator, C17 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 R2l are meter
shunts,

By careful adjustment of P3 and C8, the carrier leak may be reduced
to a minimum and accurate balancing obtained,

HB,1055B
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Detailed Description of Units
2.3 3 Mc/s Oscillator and Carricr Modulator 17-LRU,67B

(Plates IV, VII; Fig.4)

The unit compriscs the following stages:=

(1) a3 Mc/s crystal oscillator using valve type 6AMA

(2) -a 3 Mc/s buffer amplificr using valve type 6AM6

(3) a balanced modulator using grid injection on two type 6AM6
valvoes.,

The outputs from tho crystal filters and tho carrier re-inscrition
networks arc applied to this unit and modulated by injection of a 3 Mc/s
signol 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 tiype, the
crystal being operated in an oven at 60°C, The crystal oven operates
from a 75V a.c. supply obtained from a soparate transformer T2 conunccted
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 ahd 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 outs The thermostats THL in the preheater circuit opens
at 40 + 5°C and the associated red indicator lamp glows, The innermost
pa%t of the preheater compartment mey have reached a temperature of about
65°C before this thermostat opens. The thermostat THR 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
THL 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
the high output impedance of this stage to the 75 ohms of potentiometer
Pl, The 3 Mc/s signal is then applied in phase to the control grids of
V1 and V2 via the potentiometer Pl and hybrid T3, (Pl enables the
amplitude of the 3 Mc/s input to be adjusted to a suitable level,)

HB,1055B
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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 wherc the 100 ke¢/s signal is further attenuated, The u,s.b, and
les.b. signals are then taken via SK,22 and a coaxial lcad to the hybrid
Tl on the Carricr Modulator Unit, The 100 ke/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, tho signals appearing at the output of T4 have
the frequencies of:~

(a) 3094 to 3099.9 ke/s (L.S.B.)
3100,1 to 3106 ke/s (U.S.B.)
and a low level of 3100 kc/s

(b) 2899,9 to 2894 ke¢/s (L.S.B.)
2900,1 to 2906 kc/s (U.S.B.)
and a low level of 2900 ke/s.

Those only in (a) sbove 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 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 Mc/s
oscillator,

Re4 3.1 Mc/s Bandpass Amplifier 28-LRU,330C

(Plates IV, VIII; Fig.6)
This unit is constructed from the following seven circuits:~

1., Input attenuator

2. Input tuned circuit, Il

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. Doublec Diode V3, Valve Voltmetor and Vogad, using valve 6ALS.

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 L1 from variations of reactance caused by adjustments in
the Carrier Modulator Unit, Attenuator R4, R5, R6 is not normally used

HB,1055B
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Detailed Description of Units

but moy be inscrted in place of Rl, R2, R3 to compensate for unit having
low gain. A potentiometer R37 connected across the input circuit scrves
as a gain control,

The pi-network tuned input circuit correctly motches the 75-ohm
input to the grid of the first amplifior valve V1, a damjing resistance
being added to reduce the Q to the correct value, V1 is a high slope
miniature pentode type 6AMb,

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 & 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 Mc/s, matches the external load impedance of 75 ohms to
the load impedance of the velve, Since the anode circuit (14) 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 epplied through a blocking condenser C7,
-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, cmnnected for measurement of sideband and carrier
levels, Since the meter is also used for valve cathode currcrt
measurements, the scale is calibrated in milliamperes as well as in
deeibels,

The variable resistors R7, R8, R9, R1O are connected in the meter
circuit and are adjusted for correct carricr and sidcband lovels,
When the front panel switch is turned to position 2 (marked VI) the meter
indicates corrcct cathode current of valve V1., 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 emplifier, This is applied to V3 in the 100 kc/s
Oscillator Unit which is connected in the common drxve eircuit following
the band-stop filter, A delay voltage applied to the cathode ensures
that the diode will not cammence to operate until the incoming signal
attains a lovel just less than its peak (% watt) output,

Re5 100 ke/s Oscillator 16-LRU,192C

(Plates IV, IX; Fig.5)
The unit comprises three stages:-
HB,1055B
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Detailed Description of Unibs

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

2 A buffer amplifier using a type 6AM6 pentode valve.
3. A VOGAD controlled amplifier using pentode valve type 6AMO,

The function of stages 1 and 2 is to supply carricr frequencics to
the upper and lower sidcband modulators. The crystal oscillator uscs
a modificd Colpitts circuit with a trimmer (c1) added to ensble slight
variations of frequency to be made, The crystal is not maintained at
a constant temperaturc but the cxpected frequency drifg from its
nominal frequency at the calibrating temperaturc of 35°C, is * 3.5 ¢/s
over the temporature range 10°C to 50°C, The oscillator anode and
screcn supplics arc obtained from a 150V stabilised supply.

The output of the oscillator is appliced to the buffer amplifior
through a small capacitor (C6é);. the anode load of the amplifier being
a tuncd transformor having a 75-ohm output winding which feeds hybrid
coil T1. This in turn foods hybrids T2 and T3 which between them
provide four outputs at 75-ohms, two for application to the sideband
nodulators, onc for carrier re~insertion and onec 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-
inscrtion, The amplitude of the re-inserted carrier can be adjusted
by potentiometer R13, RI14 varies the phase of the rcinserted carrier
rclative to that of the u,s.,b, modulator carrier to give correct phase
rclationships botween sidebands and carrier for d,s.b, working,

The buffer amplifior is operated from the unrcgulated h.t. supply,
and cathode current metering of oscillator and amplificr valves is
effected by a switch and millismmeter,

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 VOGAD diode in the 3,1 Mc/s Bandpass Amplifier,

Output from the band stop filter, 94 - 106 ke/s, is applied to
transformer T5 and thence to the control grid of V3 via Cl4, R16, The
anode load T6 provides output which is fod 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 Mc/s Bandpass Amplifier can be applied to V3 via the VOGAD On/Off
switch S2 and R15,
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3.0

Detailed Description 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. % 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
gbove the O db line up level the output rises only 2 db.

POWER 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 GL80/2M neon stabiliser supplies H.,T. at 150V for 100 ke/s and
3 Mc/s oscillators,, Transformer input tappings (in 10V steps) are
provided for connection to an a.c. supply within one of the ranges
100~120V and 200-250V, Valve heaters are also supplied from l.v.
windings on the main transformer Tl.

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

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

N

NOTE: The h.,t. and l.t. supplics come on together when the equipment
is switched on. The oven circuit is permanently connected,
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CHAPTER 38
DLTATILED DESCRIPTION OF UNITS.

1.0 FILIER T-AY 8-IRU.297A

2,0

(Plate II; Fig. 8)

This unit houses the following soaled crystal filters for siceband
selection and carrier supprcession:-

LeSeB. Filter 8-LU.139BE & BF (94-99.9 kec/s) Input B
UeS.B. Filter 8-LU.1398¢ & BE (129.1 ke/s - 106 ke/s) Input A
Bandstop Filter 8-LU.1394Z (100 ke/s)

They are raintained at an even terperaturs of aovprox. 67° by heat-
ing mats which are controlled by thermostats through a rclay circuit.
The relay is operatcd by U.C. obtained from a full-wave rectifier circuit
in the oven suphly (75V a.c.)s 4 thermal cut-out is provided so that
in the evont of failure of the two thormostats, which arc in series, the
heaters are switchod off ard the indicator lamp goes out. Th. thcrmostats
fitted to the filtors arc designed to overate at 623°C,

FAIN DRIVE UNTT
(Plates II, III, IV: Fig. 1)
2.1 General

Thie unit contains five individual sub-units which together uith the
FPilter Units »nrovidc i.8.bs; d.s.b. and s.s.bs drive facilities. Thoese
sub-units rounted in the ISB/DSB Urit Tray 395-IRU.14L are (front left
to right):=
(a) A4.F, Amplifier and@ 107 ke/s lodulator {U.S.B.) Input &, 17-I2U.670
(b) 3 Mc/s Nscillator and Carrier Modulator 17-IRU.678,
(c) 3.1 Mc/s Bandpass Amplificr 28-15U.3370

(d) 100 ke/s Qscillator 16-IRU.192C '
(e) A.F. implificr and 170 ke/s Modulator (L.S.B.) Inout B, 17-IRU.67E

2.2 AP, Amplifier and 177 ke/s Modulators 17-I-U,674%. _17-IRU,67EF

(Plates IV, VI: Fig.3)
Theso two sub-units arc identical and each one corprises the

following starce:~

"21;. / l"’
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Nutailed Deserivtion of Units

1. L single stage audio amplifier using nepative fecdbzck
2. L balancod modulator using grid injection to two high slope pentode
volves type 6AMO operated in push-pull,

The audio frequency input is applied to the primary of input trens-
former Tl, the lattor matches the 677 ohm line impedance to the input
impedance of V1 grid circuit. [ switch-type potentiometer PLl; across
Tl sccondary, is tapped in 2 db steps over = range of AT db, In
oneration, Pl is set to attcnuate the input signal to such a levcl thet
the 2udio output of V1 produccs an indication of 2 db on the #Lavel
Metor® Ml. This output level is called the #linc-up level®,

Ml is a rectifier-tyne metor switched by Sl. For measurement of
levels around 9 db the meter is connected directly in circuit; D7, T8,
RO form an att.nuation network for rcadings at levels round +17 dbm and
+20 dbme

Negative feedback is arranged through Cl, Cl5 and Bl and also across
the un-brpassed cathode resistor R5. With Cl5 in circuit, S2 open (131)
less negative foodback is obtained at the lower audio frequencics, honce
a2 rising rcsponse is obtained. In this way the circuit operates as an
equalising network to compensate for the attenuvation of lower
frequencies in the erystal filters.

Then S2 is closed (OUT), the amount of ncgative 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 R192, R1ll, R12, R13, R1l4. ALudio
signals arc applied in antiphasc to the control grids of V2 and V3,
via transformer T3. Simultancously, 2 120 kc/s carrier is applied in
vhasc to the control rrids of V2 and V3 via the pad formed by P27, R28,
T29, potentiometcr R2 and transformer T4. “he resultant modulation
frequencies appearing across the secondary of the output transformer
T5 arc the sun and difference frogquencics of the two applied signals,
the 107 ke/s signal bsing balanced out in the modulator. CL7 and C18
connected across the 15 db pad vroducc 2 rising rcsponsc at the higher
audio frequencies to ccrponsate for attenuation in subscquent stages.

118 is a common cathode bias resistor; T20 and 32) are meter
shunts.

By corcful adiustment of P3 and €8, the carrier leak may be reduced
to & minimum and accurate balancing obtained.

=24, [2m
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Detailed Description of Units

2.3 3 Mc/s Oscillator and Carrier Modulator 17-IRU.67B.

(Plates IV, VII; Fig. 4)
The unit comprises the following stages:-

(1) a 3 Mc/s crystal oscillator using valve type 6iMb6

(2) a 3 Mc/s buffer amplifier using valve type 6AM6

(3) a balanced modulator using grid iniection on two type 6AMG
valves.

The outputs from the crystel filters and the carrier re-insertion
setvorks are applied to this unit and rodulated by inijection of a 3 Mc/s
signal fron the 3 Mc/s oscillator to obtain a final output frequency of
3.1 Mc/s * a.f. signal frequercy.

The 3 Mc/s crystal oscillator is of a high stability type, the
srystal being operated in an oven at 60°C.  The crystal oven opcrates
from a 75V a.c. supply obtained from a separate transformer T2 connectod
directly across the main input ard locoated in the Power Supply Unit.

The oven conteing a prcheater circuit in ordor to dring the ovon
rapidly to its working tompercturc cfter first switching on, and a
nornsl hoating circuit. Fach circuit cormsists of a set of resistor
and the oven ig heat insulated by glass wool and controlled by two
evacuated type thermostats. Heating and cooling eycles arc irdicated
by two Llanps located on the front parcl of the Carricr Modulator Urit.

Then the oven is firgt switched on, both thermostots arc closed and
the lamps arc out. The thermostats THL in the proheater circuit overs
at 40 + 59 and the associated red indicator lomp glows. The innermost
part of the prcheater compartnent may have reached o temperature of about
65°C before this thermostat opene. The thermostot TH2 in the nommal
heating circuit opcns at a tempersture of 55 + 5%Cand the groen
indicating lemp in this circuit glows while the other lomp gocs very din
and appears to be out. 'Then the cven temporaturc begins to foll the
thermostat in the normal heating circuit (THR) closes and the leomps
chango over as described above, the thormostat in the preheater circuit
TH1 romcining open cll the time undor nommal conditions.

The 3 Me/s signal from the crystal oscillator is applied to the
buffer amplificr V3. A pi-nctwork in the anode circuit of V3 matches
tho high cutput impedance of this stage to the 75 ohms of potentiometer
Pl. The 3 Mc/s signal is then applied in phose to the control grids of
V1l and V2 via the potentiometer Pl ond hybrid T3. (Pl enables the
amplitude of the 3 Me/s input to be adjusted to a suitable level.-)

~24/3-
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Tetailed Deseription of Urits

The signals from both mndulators are anplied to hyhrid Tl of the
Tilter Unit, and the combined output passed through a bandstop crystal
filter where the 17" ke/s signal is further cttenusted. The u.s.b. and
1l.s.b. signels are then token via SK.22 and a coaxial lead to the hybrid
T1 on the Carrier Modulator Unit. The 10" ke/s carrier re-insertion
signal attenuated to its correct value for s.s.b. working by Al (or for
i.s«b. working, by 41 and A2) is also applied to hybrid Tl. The
combined outputs cre fed in antiphose to the control grids of V1 and V2.

Following mcdulation, the signals appecring at the output of T4 have
the froquencies of =

(a) 3794 to 37°99.9 ke/s (L.S.B.)
3101,1 to 3176 kc/s (U.S.B.)
and a low level of 31090 ke¢/s

(b) 2899,9 to 2894 kc/s (L.S.B.)
297,1 to 2976 ke/s (U.S.3.)
and o low level of 297" ke/se

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

Carrier leak moy be reduced to 2 minimum by adiusting cnode control
£12, scrcen control P2 and grid balance centrol C8. This m:dulator is
similar to that used in the chanmel modulator 17-IRU.674, but in this
cesc the injected carricer frequency is 3 Me/s obtained from the 3 Me/s
oscillator,

2¢4 3.1 Mc/s Bandpasg Amplifier 28-IRU.337C

(Plates IV, VIII; Fig. 13)
This unit is constructed from the following seven circuits:-

1. Input attenuator

2. Input tuned circuit, Il

3, First cnmplifier using type 6AME high slope miniature pentode
valve.

4e Bandpass filter, L2 and L3

5. Sccond amplifier, V2 using power beam tetrode, volve type 53/254M

6. Nutput tuned circuit, L4

7. Double Diode V3, Valve Voltmeter ond Vogad, using valve 6AL5.

The group signal from the carrier modulator is connected by 75-ohm
coaxial ceble to the input attenuntor which serves tc isolate the tuned
input circuit L1l from variations of reactancce crused by aodiustments in
the Carrier Modulator Unit. Attenuntor N4, 05, 76 is not nermlly used

2/
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Detnilicd Description of Units

but may be inserted in place of R1, R2, R3 to compensate for unit having
low goine 4 potentiometer R37 connected across the input circuit serves
as 2 gein control.

The pi-network tuned input circuit correctly motches the 75-ohm
input to the grid of the first amnlifier valve V1, ¢ domping resistance
being added to reduce the @ to the correct value, V1 is 2 high slope
ninicturc pontode type 6416,

L small amount of negative feedback is developed across the un~
bypessed cathode rosistor R17. The cutput cf V1 is applied to 2 band-
pose filter L2 and L3, vhich is of the capacitanceo-coupled type.

Tetrode valve V2, type 5B/25417 i employed in a lincor amplifier
stagec. The screon is decoupled by 030 and 9. The output circuit,
tured to 3.1 Me/s, motches tho oxtornal lead impodance of 75 ohms to
the load impedance of the valve., Since the anode circuit (14) of the
valve is supplied with H.T. thr-ugh the ch-ke L5 into the low impedence
end of the ncotwork, the inductance (1.5 mH) of L5 is not critical.

The output from this stage is anplied through a blacking condenser C7,
and 75-chm coaxial cable to the assceinted transmittor.

One diode of the deuble-diodc valve, V3, tyne 6ALS5, is uscd as a
valve voltmeter, connccted for measurcment of sidcband and carrier
lcvels. Since the meter is also used for valve cathode curront
necasurements, the scale is calibrated in milliamperes as well as in
decibols.

The varicble resisters k7, R8, R9, R1N arc connected in the ncter
circuit ard are adiusted for corrcet carrier and sidcband levels,
When the front ponel switch is turned to position 2 (marked VI) the metor
indicates correct cathode current of valve V1. %hen in position 3
(narked V2) however the meter indication for cathode current of valve
V2 rust be multiplied by 10 for correct value.

The cther diodse of V3 provides o VOGAD bias from a portion of the
cutput of the amplifier. This is applied to V3 in the 170 ke/s
Nscilletor Unit which is corrected in the cormon drive circuit following
the band~stop filter. A delay voltage applied to the cathode ensures
that thc diode will nnt commence to operate until the incoming signal
attains 2 level just less thon its penk (3 watt) output.

2.5 170 ke/s Nscillator 16-InU.192C

(Plates IV, IX; Fige 12)

The unit cooprises three stages:-

=245
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Detailed Description of fInits.

1. The crystal oscillator using a D.T. cut (low frequency) crystal
not contained in an oven and a miniature pentode valve type 64Mb.

2. L buffer amplifier using a type 6iM6 pentode valve.
3. L VGAD controlled amplifier using pentode valve type 6iM6,

The function of stoges 1 ond 2 is to supply carrier frequencies to
the upper and lower sideband modulotors. The crystal oscillator uses
a nndified Colpitts circuit with 2 trimmer (Cl) added to enable slight
variaticns of frequency to be mede. The crystal is not maintained ot
a2 corstant temperature but the expected frequency drift fron its
norminal frequency a2t the colibroting temperature of 359C, is + 3.5 ¢fs
over the temperature range 10°C tc 50°C. The oscillator annde and
screen supplies ore obtained from a 157 stabilised supnly.

The output of the oseillator is applied to the buffer amplifier
through ¢ emnll copacitor (C6); the anode lozd of the amplifier being
& tuned tronsformer hoving a 75-ohm output winding vwhich feeds hybrid
coil Tl. This in turn feeds hybrids T2 and T3 which between them
orovide four outputs at 75-ohms, two for application to the sideband
nodul~tors, one for carrier re-insertion and one for monitoring. The
ugse of hybrids in this circuit reduces direct inter-channel cressinlk
and provides a simple method of obtaining a 17 ke/s carrier for re-
ingerticn, The amplitude of the re-inserted carrier can be adjusted
by rotentiometer L13. R14 vories the phose of the reinserted carrier
relative to thot of the u.s.b. modulator carrier to give cerrect phase
relationships hetween sidebands and carrier for d.s.bh. working.

The buffer amplificer is operated from the unregulated het. supply,
and cathodc current retering of oscillator and amplifier valves is
effected by o switch and milliammeter,

In stage 3, 2 pentode valve V3 operates 25 a gero gain amplifier,
It is connscted in circuit immedictely following the band-stop filter
and is controlled by the VOGAD diode in the 3.1 Mc/s Bandpass implifier.

Jutput from the band stop filter, 94 - 176 kec/s, is applied to
tronsformer T5 and thenee to the control grid of V3 via Cl4, F16. The
ansde load T6 provides output which is fed through a 27 db pad, R23, R24,
R25 to the Crrrier Medulantor, Stage gair is appreoximately 27 db and
the pad in the anode circuit effectively reduces this gain to zero.

A controlling bias zenerated from 2 portion of the output of the
3.1 Mc/s Bandpass Amslifier can be applied to V3 via the VGAD "n/Yff
switch S2 and R15.

“24/6~
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3.0

Vetailed Descriptior of Units.

The VOG.D circuit is arronged to operate nnd provide a controlling
bias just before the output of the 3.1 le/s emplifier reaches peck
power (i.c. % watt) and the circuit of V3 is arranged so that the Liss
orovides o complete gain control over the stige and hence over the
output cf the equipment, to the extent that for an ircressce of 17 db
above the N db line up level the cutput rises only 2 Ab,

DUER SUPTLY UNIT 94-IRUe27%A
(Plates II, V3 Fig. 7)

HoTes power supply circuits for the Mrir Drive Unit employ 2 full
wave, bard valve rectifier type 53KU with a two stage choke-input
filter. D.C. output voltege is aprroximately 270V and ripple content in
the output is at lecst 60 @b down. = voltage stabiliser circuit omploy—
ing a G18%/2M neon staliliser supplies H.T. a2t 157 for 17 ke/s and
3 Mc/s oscillators. Transformer input tappings (in 10V steps) are
provided for connection to an c.c. supply within one of the ranges
17M=127°W and 200-25"W, Valve heaters are also supplied from 1,t.
windings on the main transformer Tl.

A separate transformer T2 connected directly to the YMains nrovides
75V a.c. for the crystal oven heaters. D.C. nt 75V for operating a
reley and gate switch interlock circuit is also supplied by this winding
on T2 in conjunction with a small bridge-connected selenium rectificr.

The tronmsformer ard chokes are oil-filled cnd hermetically secled.

PIOTE: The hete and l.t. supplies come on together when the equipment
is switched on. The oven circuit is permanently conrected.

-24/7-
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CHAPTER 4
INSTALLATION

1,0 IHC SHIPPING SPECIFICATION

l.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 mail,

The specification comprises four parts as follows:-

(a) A cover sheet

(b) A sheet of explanatory notes

(¢) A sheet giving a summarised 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 ma 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,

Issue 2 - 25 -
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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 Ttem 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 g

Code ) Describe the articles, and state how
)
)

many make up each package or item.
Description

l.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.

(¢) 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) Check, from the detailed breakdown sheets, that nothing is missing.

(g) Proceod with erection and assembly.

HB,1055B '
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2.0

340

Installation
1.3 Spccial Packing

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

PREPARATION OF SITE

Since rear access to units is not required the equipment may be
positioned comparatively close to walls in the transmitter building.
A1l 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 building and
covers manufactured.

The measurements of fixing holes in the base of the cabinet should
be noted and 7/16" {fixing holes on plinth are 3 dia.) diameter Rigifix
inserts inserted in the floor at appropriate points. The inserts must
be accurately located and squarely set.

ERECTING THE EQUIPMENT

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

o (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 ) 3/.029 V,I.R.
Oven Supply
Cabinet heater supply,
if required

Audio Inputs A and B Any 600 ohm twin screened
cable such as },036 twin,
lead covered

Output and Monitor Uniradio 32

HB ;10558 :
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Installation

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

4,0 MATNS TRANSFORMER TAPPINGS AND OCONNECTIONS
Mains
Code Number | Primary Terminals | Voltage Remarks
50=-60 ¢/s
U, 46149-23 2, 3 100V
1, 3 110
3s 5 120V
2, 4 200
1, 4 210
2, 5 220
1, 5 230
2, 6 240
1, 6 250
Oven Trans- 2, 3 100 Short 2, 6 and 3, 7
former 1, 3 110 Short 1, 5 and 3, 7
AB,46151-3 1, 4 120 Short 1, 5 and 4, 8
2, 7 200 Connect 3, 6
1, 7 20 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 Gonnect 4 to 5
i, 8 260 Connect 4 to 5
- HB,1055B
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1,0

CHAPTER 5
LINING UP AND PUTTING INTO SERVICE

VARNING \

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

INTTTAL 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 peason the results obtained are unsatisfactory,
the procedure detailed in the relevant parts of Chapter 8 should be
carried outs It should be noted at this juncture 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 adjusted
accordingly,

lesl Iest Equipment Reguired
One calibrated valve voltmeter.

1.2 Servicesbility 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
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 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 sbout the centre of the oven but not touching the upper

HB,1055B
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Lining=up and Putting into Service

mounting plate., Allow sufficient time for the oven to reach its operating
te%peratgre (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-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 ON and immediately check that no valve currents are
excessive. Allow a warm=up period of not less than % 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 I.S.B.

(5) On the Drive Unit Tray disconnect SK,27, (NOIE: The top~cap of V2

in the 3.1 Mc/s Bandpass Amplifier is at h,t. potential,) With the
LEVELS meter switch on the 3,1 Mb/s Bandpass Amplifier at SET ZERO, adjust
the ZERO SET oontrol for O 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

0425 mh 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
gust be rebalanced (Chapter 8, Section 4,2.2, or 6,0), Replace SKs.l9,
2 and 35.

(8) Disconnect SK,28 and connect & 75 ohm load across it. Arrange an

audio input (1000 ¢/s) of level betwsen -10 and +10 dbm, to input A
or input B, Adjust the INPUT ATTENUATOR for O db on the relevant Line
Amplifier Unit with switch on METER DIRECT, Check that the Levels meter
indicates O db on the black scale, If this does not occur, ascertain
that the VOGAD switchon the 100 ke/s Oscillator is OFF, then comnect a
vaelve 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 reeds O 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 ke/s Oscillator to ON and check that
the output level, as indicated in the Levels meter, decreases by 1 db

{velve 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 CABRIER 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 O db on the RED socale
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 O db (+ 1 db) on the RED scale and the valve
voltmeter should read 0,3 volts. Set the CARRIER RE-INSERT switch to
S.5.,B, and the LEVELS switch to S.S5.B, carrier, the meter should
again indicate O 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,
releasc the knob by the locking grub screw, and re-set, (Remove the
unit to do this),

(12) OCheck 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 Iine Amplificr and 100 ke/s Modulator to
IN, (This is located immcdiately bohind the front pancl of the unit.)
Sct the meter switch cn the 3.1 Mc/s Bandpass Amplificr to SSB/ISB
SIDEBAND LEVEL,

(b) Sot the input frequency to 1000 o/s, the switch on the Filter Unit

to I.S.B, 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 Mc/s Bandpass Amplificr should
indicate O db on the black scale.

(¢) Sot the a.f, input to each of the following frequencies in turn,

maintaining the level constant (do not use the Line Amplifier
moter for this purpose) and note the level indicated by the LEVELS
metor in the 3.1 Mc/s Bandpass Amplificr, at cach one,

100 ¢/s 1000 ¢/s 4000 ¢/s
300 ¢/s 2000 ¢/s 5000 ¢/s
500 ¢/s 3000 o/s 6000 ofs
800 ¢/s

The indication given by the Levels meter should not vary by
more than 3 db overall,

HB.1055B
Issue 2
8/54

-3l =



Lining Up & Pubting into Service
(d) Ropeat 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 tho equipment and, if all
tests are proved satisfactory, the equipment is ready for service.
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CHAPTER 58,
LINING UP_AYD PUTTING ITN SERVICE,

WARNING ,

1. Throughout the following procedure 21l meter switches rmust be
left in the OFF position except when 2 reading is sctually being
taken,

2. The Level switch on the Dandpass Amplifier should NEVER be turned
to a corrier position unlegs the audio inputs ore disconnected
or removed.

INITIAL TESTS

It is assumed for the purposes of these tests that the equipment
has been installed and 21l valves ore fitted, cobles connected etc.,
and power is availahle, Before putting the equipment into service,
however, it is advisable that the equipment is tested in the following
monner. If for any reason the results obtained are unsatisfactory,
the procedure detailed in the relevant parts of Chapter 8a shruld be
carried out. It should be noted at this ‘uncture thot if any adjust-
ments are mode which affect the cverall gain of the equipment, the gain
control R37, of the 3.1 Mc/s Bandpnss amplifier should be 2d‘usted
accordingly.

l.1 Test Eguipment Regquired

e calibrated valve voltneter,

1«2 Serviceability Check

Refer to Plate IV for disposition of units.

(1) Switch on the Mrins supply to the equipment but not the Mrins
switch in the cabinet. The oven Lamp on the Filter Unit and the

Oven Supply lamp on the Power Unit should be illumincted immedi-ztely.
After a short delay period (up to 2 minutes) the red lamp on the Carrier
Modulator should be illuminated. Check that as the ovens attzin their
working temperatures, the indicator lamp in the Filter Unit goes din,
and the lamps in the Carrier M~dulator change ovor, i.e. the gresn lamp
beconmes illuminated,

Pull forward the Filter Tray and insert o thermometer through

test hole in the Filter Assembly cover sgc 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

nounting plate, A4llow sufficient time for the oven to reach its operzting
tomperature (three tc four hours). The registered temperature shoruld be
500C + 20C, If this is not correct refer to Chapter 72 section 5.l.1 to
re-sct the oven thernmostots, Testore the Filter Tray to the cobinet.

(2) After the ovens have boen on for four hours, set the Moins switch on
the equipment to 7N and immediately check that no volve currents are
excessive. Allow 2 worm-up period of not less than %-hour. During the
lotter part of this period the valve currents moy 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 I.S.D.

(5) 2n 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.) With the
LEVELS meter switch on the 3.1 Mc/s Bandpass Amplifier at SET ZERN, adjust
the ZERD SET control for 9 on the cothode current scale of the associnted
LILVELS meter.

(6) Check that the CANRIER RE-INSERT switch on the 3 Me/s 7scillator and
Carrier Modulator Unit of OFF, then reploce SK.27. There should be

littlc or no reading in the LEVELS meter. This reading, if any, is coused
by carrier leak in the Carrier Mcdulater. If 2 reading of more than

0.25 ml is observed, the Corrier Modulaotor must be re-balanced. (Chapter 8a
Seccticn 4e4e2 or 6.1).

(7) Set the LEVELS meter switch to SSB/ISB SIDEBAMND LEVEL, Disconnect
sockcts “K.19, SK.22 and SK.35, and conrecet SK.19 ard SK.22 together

by mecns of a co-axial patch cord. The LEVELS meter should now provide
2 reading of less thon ".25 mh. lepcat with pntcheord connected betweon
sockets SK.35 and SK.22 (8K.19 must be left disconnected) ond a similar
reading shculd be obtained. This is carrier leak frem the 1 ke/s
modulctors. If these readings are not obtained the 1M kc/s modulators
must be rebolanced (Chopter 8@ Section 4.2.2, or 6.0). Teplace SKe.19,
22 and 35.

(8) Disconnect SKe28 and connect a 75 ohm load =2cross it. JArrange an
audio input (17" ¢/s) of level between =17 and +1n dbm, to input A
or input B. Adjust the INPUT A"TENUATL. for N 4dh on the relevant Line
Amplifier Unit with switch on METER DIRECT. Check that the Levels meter
irdicntes © db on the black scale. If this doeg not cecur, ascertain
that the V'GAD switch on the 1™ ke/s Oscillator is 7FF, then connect a
volve voltreter neross the load on SK.28 and ad’ust, R.37 in the 3.1 Mc/s
Bandposs Amplifier for o reading of 6,1 Velts. Check thot the levels
neter now reads "™ db on the black scale. If this does nct occur,
reclignment of the 3.1 Mc/s Bandposs Amplifier must be carried out
(Chapter %, Scction 4.5.).
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Lining-up and Putting into Service,

(9) Set the VCAD switch on the 1M ke/s "seillator to CN and check that
the output level, as indicoted in the Levels meter, decrenses by 1 db
(velve voltmeter reading 5.7V). If this does not occur adjust R34 in
the 3.1 Mc/s Bandpass Amplifier for the ccrrect conditions,

(17) Disconnect the audio input then set the CARRIER RE-IVSERT switch
to D«S.3. Set the LEVELS switch to D.S.B. CATT.IER and adiust

the CARRIFR LEVEL control for an irdication of Ndb on the RED scale
of the Levels meter. The valve voltmeter, cernected os described in
(8) sh~ld read 3,75 volts. Set the CAPRIEL TE-IVSERT switch to
I.5.8. and the LEVELS switch to I.8.B. carrier., The Levels meter
should still irdicate M db (+ 1 db) on the RED scale and the valve
voltmater should recd N.3 volts. Set the CARRIEL RE-IVSERT switch to
S.5.0. and the LEVELS switch tc S.S.B. carrier, the meter sh-uld
again indicate N db on the RED scale, and the valve vcoltmeter should
indicate ".96 volts,

(11) Choeck that when these roadings are tcken the CARTIER LEVEL
e-ntrol is set onproximately to the reference line. If not,

rclease the krob by the locking grub screw, and re-set. (Roenove the
unit to do this).

(12) Chock the overall frequency responsc in the following manner:—

(a) fLrrange a constant level of input tc Input A. Set the equolising
switch S2 on the Input A Line ‘mplifier ard 1™ kc/s Mcculator to
IN. (This is located immediately behind the front panel of the unit.)
Set the meter switch on the 3.1 Mc/s Bandpass /mplifier tn SSB/ISB
SIDELAKD LEVEL,

(b) Set the input frequency to 179 ¢/s, the switch on the Filter Unit
to I.8.B. and adiust the input attenuator associnted with Input L
for 0 db in the relcovant Line immlifier meter (meter switch to METIR
DINECT). The LZVELS meter on the 3.1 Mc/s Bardpass \mplifier sh-uld
indicnte N db on the black scalc.

(e¢) Set the a.f. input t~ each of the follrving frequencies in turn,
maintoining the level constent (do not use the Line ‘mplifier
neter for this purpose) and note the level irdicated by the LEVE
meter in the 3.1 Mc/s Pondnass Ammlifier, at each one,

1" efs 1N e/s LN ¢/fs
3" /s 200 efs 57 o /s
57 ¢fs 307" ¢fs 67 ¢/s
8™ ¢fs

The indication given by the Levels meter shculd not vary by
more than 3 ¢&b overall,
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Lining Up and Putting into service

(d) TRepcat this test using Input B,

(e) If results prove ursatisfaoctory refer to Chapter 3a sub-section 2.2
anc Chopter 7a section 7.0

This completes the initial testing of the equipnent and, if 21l
tests are proved satisfactory, the equipment is rendy for service.
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1,0

CHAPTER 6
OPERAT ION
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 Bandpass 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 should have been on for abt least 4 hours,

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

continuously,

SETTING UP
1.1 General

In the course of the following instructions, roference is mede 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 pesk
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,5.B, Operation

(2) Set CARRIER RE-INSERT Switch to OFF, Set switch on Filter Unit

(8~IRU,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 ¢/s) on Input A, at planning level for the system,
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Operation

(c) Adjust Input "AM Attenuator on the A,F., Amplifier end

Modulator Unit for an output level of O 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 Mc/s Bandpass Amplifier to SSB/
ISB Sideband position and check that the Levels meter indicates
0 db + % db on the black scale.

(e) Remove the 1000 c/s tone, set the CARRIER LEVEL control on the
100 ke¢/s Oscillator Unit to the reference line, then set the
CARRIER REINSERT switch to S.S.B.

(£) Set the LEVELS meter switch on the 3,1 Mc/s Bandpass Amplifier to

S.5.B. CARRIER position and, if necessary, adjust the CARRIER LEVEL
control until the indication on the LEVELS meter is O db on the Red scale.
Set the LEVELS switch back to SSB/ISB SIDEBAND,

(g) Re-apply the 1000 ¢/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) Roducc the input, by means of the Input Attonuator on Input A

Line Amplificr and 100 ke/s Modulator, by the amount that the Speech
peeks excecd the planning level (in TOP,10 or 12 8 db), The equipment
can now be put to traffiec,

l 13 IQS .B » ODeI‘ation

(a) Set CARRIER RE-INSERT switch to OFF, the LEVELS meter switch on the

3.1 Mc/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 k¢/s Modulator Unit to IN,

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

(¢) Set switch on the Line Amplifier to METER DIRECT, and adjust the

Input Attenuator of Input A for a level of O db as indicated on the
front panel meter of the Input A Line Amplifier and 100 ke¢/s Modulator
Unit,

(@) Oheck that the LEVELS meter in the 3,1 Mc/s Bandpass Amplifier
indicates 0 db (+ % db),

(e) Remove the 1000 ¢/s tone and set the CARRIER IEVEL control to the
reference line, Set the CARRIER RE-INSERT control to I.S.B.
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Qperation

(£) Set the LEVELS meter switch on the 3,1 Mc/s Bandpass Amplifier to

I.S.B. CARRIER and adjust the CARRIER LEVEL control for an indication
of O db on the RED scale of the LEVELS meter, Return LEVELS meter switch
to 5SB/ISB SIDEBAND LEVEL,

(g) Apply 1000 ¢/s tone (planning level) to Input "B" and adjust the
input attenuator for O db on meter in Line Amplifier and 100ke/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 O db on the 3.1 Mc/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 O db on the LEVEL meter as outlined in
1.3C sbove, 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 n L n = +2db

Final adjustment should be such that:

Input A reading becomes -1 db
Input B n bo+] db

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

(j) Reduce the inpub, by means of the Imput Attenuator on Input B
Line Auplifier and 100 ke¢/s Modulator by the amount that the
speech peaks exceed the planning level,

(k) Re=spply 1000 ¢/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.1O or TOP,12 see Appendix 2.

1.4 D:S.B, Operation

(a) Set the LEVELS meter switch to D,S.B, CARRIER, Set tht switch on
the Filter Tray to D.S.B. and the equalising switch S2 on the Input &
Line Amplifier and 100 ke¢/s Modulator to "OUTM,

(b) Set the GARRIER RE-INSERT switch on the Carrier Modulator to D.S.B.
and adjust the CARRIER LEVEL control for O db on tiae red scale of the
LEVELS meter.
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Operation

(¢) Arrange a steady tone (approximately 1000 ¢/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 100 ke/s

Modulator, by the amount that the speech peaks exceed the planning level

(8 db for the TOP,10 or TOP,12).
(d) Set VOGAD switch to ON and the equipment is then ready for traffic,

This method of operation provides d.s.b, signals with a modulation
depth of 85% on speech peaks,
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CHAPTER 63.

APERATINN
VARNT G ¢
1. Through-ut the following procedure all meter switches must bz left

in the "FF position except when 2 reading is cctunally being token.

2. The LEVEL meter switch on the 3.1 Mc/s 2omdpass implifier should

- never be turned to a carrier position without first removing the
audio input (s) to the equipment,

3. Allow the equipment to worm up for at least % hour befere making
adjustnents., “vens sh-uld have been on for at least 4 hours,
If the equipment is in daily use the ovens should be left on
continucusly.

SETTING UP

1.1 Ceneral

In the course of the following instructions, reference is made to

the plenning level of the system. It should be noted that this refers
to the test-tone level at the drive unit innut sccket; speech pecks
will in general be higher thon this, for exomple, 8 db higher for the
TOF.17 to TP.12,

This ig important since, if the transmitter is set up to poak

output vovwer with a plarning level input, when speech peaks occur the
transmittor vill be overrun with subsequent damnge.

The L.1476 equipment is set up, in the first instance, tc peak

power levels and then input is reduced, by means of the input
attenuators, to provide the correct operating levels.

1.2 S.S,8. Tperation

(a)

()

Set CLRRIER RE-INSERT Switch to NFF. Set switch on Filter Unit
(8-IRUL2974) to I.S«.B. Sect the equaliser switch S2 on the A.F.
Amplifiers and Medulators to IV, thereby introducing 2 rising response
at the lower audic frequencies to compensate for the characteristics
of the crystal filter.

"btain from the system terminal equipment 2 steady tone (approximately
1™ ¢/s) on Input 4, ot planning level for the systom.
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Operation

(¢) A#just Input "A" Attenuntor on the A.F. fAmplifier and
modulator Unit for an output level of 7 db as indicated on the
front panel meter with meter switch set to METER DIRECT. This level
corresponds to penk output power of the transmitter.

(d) Set LEVELS meter switch on the 3.1 Mc/s Bandpass ’mplifier to SSB/
ISB Sidcband position and check that the Levels meter indicates
n d + %+ db on the black scale.

(e) Remove the 1M c/s trne, set the CARRIFR LEVEL control on the
1™ ke/s "scillator Unit to the reference line, then set the
CARRIER REIVSERT switch to S.S.B.

(f) Sect the LEVELS meter switch on the 3.1 Mc/s Bardpass Amplifier to
S.8.B. CARRIER position and, if ncccssary, adiust the CARTIIM LTVEL
control until the indication on the LEVELS meter is 7 db on the Led scales(
Set the LEVELS switch back to SSB/ISB SIDEBAND.

(g) Re-apply the 1790 c¢/s tone and check that the equipment is still at
" db line up level. Set VGAD switch to 7. The indication in
the LEVELS meter sh~uld decrcase by 1 db.

(h) Reduce the input, by means of the Input Attenuator on Input A
Line Amplifier and 1™ kc/s Modulator, by the amount that thr Speech
peaks exceed the planning level (in TOP.17 or 12 8 db). The equipment
can now be put to traffic.

1.3 1.5.B. Operation

(a) Set CARDIER RE-INSERT switch tc OFF, the LEVELS meter switch on the
3.1 Mc/s Bandpass Smplifier to SSB/ISB - SIDEBLND LEVEL, the VNGAD
switch to "FF, and the equalising switches S2 located behind the front
panel of each Line Amplifier and 1M ke/s Modulaior Unit to IN.

(b) nNbtein from system terminal equipment a steady tone (approximately {
1N ¢/s) at planning level for the system and apply it to Input A,

(¢) Set switch on the Line Amplifier to METER DIRECT, ond adfust the
Input Attenuator of Input A for a level of N db as indicated on the
front panel meter of the Input A Line Amplifier and 1M ke/s M~dulator
Unit,

(@) Check thet the LEVELS meter in the 3.1 Mc/s Randpass Amplifier
indicates N db (+ ¥ db).

(e) Remove the 1" ¢/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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“peration

(f) Set the IEVELR meter switch on ths 3.1 Me/s Bandpass Amplifier tn
I.8.B. CARRIER and ad*ust the CARRITR LEVEL control for an indieation
of 7 dh on the TED scale of the LEVELS meter. %eturn LEVELS meter switch
to SSB/ISB SIDEBA'D LEVEL,

(g) Apply 1™ c¢/s tone (plonning level) to Input "B" and adjust the
input attenuator for N db on meter in Line Amplifier and 1™ ke/s
Modulator and the LEVELS meter in the 3.1 Mc/s Dandpass Amplifier.,

“wing to slight difference in the goins of the 1™ ke/s moAulators
and their associated crystal filters, it may not be possible to obtain
outout levels of " db on the 3.1 Mc/s Randpass Amplifier LEVEL meter for
hoth Input A 2nd Input B. In order to ensure balance therefore, first
line up Input A for o roading of © db on the LEVEL meter 2s outlined in
1.3C above. Then line up Input B as detailed in (g). Mote the
difference in readings and if it is greater than 1 d&h adiust gain
control R37 so that the difference in levels is equally shared.

Eege Input A reading on LEVEL meter = n db
Input B " v " = +2 db

Final adjiustment shruld be such thot:

Input 4 reading becomes -1 db
Input B " " +1 db

-

(h) Set VGAD switch to 7N, this reading shnuld decrease by 1 db,

(3) Reduce the input, by means of the Input Attenustor on Input B
Line Amplifier and 1™ ke/s Mndulator by the amount that the
gspeech peaks exceed the planning level.

(k) Re-apply 17 c¢/s tone to input A and reduce as detailed in (i),
The equipment is now ready for traffic,

For s.S.b. 2nd i.s.b. operation when the £.14"6 is used in
conjunction with Termipal Equipment type TOP.1" or TP.12 see
Appendix 2.

1., D.S.B, Operation

(a) Set the LEVELS meter switch to D.S.B. CARRIFR., Set the switch on
the Filter Tray tc D.S.B. and the equalising Switch S2 on the input A
Line Amplifier and 17 ke/s Modulator to " UTY,

(b) Set the CATRIER PE-INSERT switch on the Carrier Mndulator to D.S.B.
and adjust the CARRIER LEVEL control for " db on the red scale of the
LEVELS neter.
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Nperation

(¢) Arrange a steady tone (approximately 1™ c¢/s), from the Terminal
Equipment, ot planning level, to Input 'i' and reduce the input, by
nmeans of the Input Attemuator on Input A Line Amplifier ard 17" ke/s
Modulator, by the amount that the speech peaks exceed the planning level
(8 d for the T P.1” or TNP.12).

(d8) Set VGAD switch to "N and the equipment is then ready for traffic.

This method of operation provides d.s.b. signals with a modulation
denth of 85% on speech peaks,
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1.0

2.0

CHAPTER
MA INTENANCE

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 filtor 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.

DATLY ROUTINE

2.1 GCheck 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 Mudulator Unit, are changing over at reguler
intervalss 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 importent that the conditions of measurement remain constant in
respect to supply voltage,

2+2 Check of Outpubt Levels

In order to eliminate the possibility of false readings on the
front panel meters due to effects of feedback, ensure that all control
switches, other than those directly required, are switched off.
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5.0

Maintenance

(a) Set meter switch on 3.1 Mc/s Bandpass Amplifier to ISB/SSB SIDEBAND
LEVEL. Apply 1000 ¢/s line-up tone to each Line Amplifier in turn and

adjust INPUT ATTENUATOR for a reeding of O db on front panel meter of this

Unit, Check that Sideband output level is O db on black scale of Levels

meter on 3.l Mc/s Bandpass Amplifier Unit, Set VOGAD switch to ON,

check that indication in Levels meter decrease by 1 db. Disconnect

1000 ¢/s source,

(b) Set CARRIER RE-INSERT switch, on Carrier Modulator Unit, to S.S.B.

position end the switch on 3.1 Me/s Amplifier, to S.S.B. Carrier
Level. Check that carrier level on red scale of this meter is O db
when carrier level control is on reference line,

(c) Set meter switch on 3,1 Amplifier to I.S.B. Carrier, and Carrier
Re=insert switch to I.S8.B. Check that I.S.B. carrier level is

0 db on Red scale of levels meter.

WEEKLY ROUTINE

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.

YONTHLY ROUTINE

Check balance of the 3 Modulators as described in Chapter 8,
Sections 4,2,2 and 4.4.2 or 6.0,

BI~MONTHLY ROUTINE

541 GChecking 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. Acrordingly, 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 sbout 23" of bulb to project inside oven,

(e) 4Allow oven to warm up and note the temperature at which is stabilises.
This should be 50 °c + 2 %,

(@) Weit for oven indicator lamp, on front panel of unit, to go dim.

5 ,1055B
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Maintenance

(e) Short test points A and B on tag board and note that indicator lemp
becomes brightly illuminated. If this is not the case remove
short from AB and connect test points BC, Note that lamp now becomes

(£) As soon as above result is obtained, note time and observe 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 THL by linking terminals A and B on the test

strip (located on the right of the Filter Unit chassis).

(2) Oheck 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 twrn on the thermostat adjusting
screw provides a variation in temperature of appraximately 4°C.
Further, clockwise adjustment increases the operating temperature
and anticlockwise the reverse. '

(3) Allow a further 20 minutes for the oven comditions to stebilise
(with thermometer in the test hole), and, if necessary
re-adjust TH2,
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Maintenance
(4) Regeat (2) and (3) until the oven temperature stabilises at
50° + 1°C,
(5) Remove the link between A and B and connecct it between B and C,

(6) After approximately 20 minutes check over temperature, then, if
necessary, adjust THL in the manner degeribed in (2), (3) and (4)
for an oven operating temperature of 50 + 1°C,

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

542 Re-setting the Thermal Cut-Out
Fig,10.

If both oven thermogtats 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 virgue of a very low melting-point alloy,
Woods Metal, which runs at 72-757C.

Instructions for re-setting are given on the diagram (Fig,l10), but
it is again made clear that a glean (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

Unit Valve Procedure
17-LRU,67A Vi No adjustment needed
and E V2 & V3 | Re-balance Modulator (Chapter 8: Section 4.2.,2)

17-LRU.67B | V1 or V2| Re-balance Modulator (Chapter 8: Section 4,4.2)
V3 Adjust C2 and L3 for maximum oubput in SK,25
(Chapter 8: Section 4.4.1)

V4 Adjust 02 for maximum output in SK,25

(TMS set to LOSS) (Chapter 8: Section 4.4,1)
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Unit Valve Procedure

R8-LRU,330C V1 No adjustment

V2 Adjust T4 for maximum at SK,33 (Chaptcr 8:
Section 4,1)
V3 Adjust T6 for maximum at SK.37 (Chapter 8:
Section 4.4.2)

28-LRU,330C Vi Re-trim CC3e for maximum output, uso re-inserted
carrier

With normal line up tone (1000 ¢/s) applied
to input of A.F, Amplifier Unit, re-adjust
gain control (R,37) on 3,1 Mc/s B,P, Filter
Unit for O db output.

V2 Re~trim CC3a, CCl4a, and CClba re-adjust

gain control for O db output

V3 Re=~adjust ZERO SET and check LEVEL meter
reading against a standard velve voltmeter
and load (see Chapter 8: Section 4.4.2)

Re-~adjust VOGAD operating level (see Chapter 8:

Section 4.4.3)

7.0 FILTER CHANGES
l. 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.ge if it is required to fit a new
"BE" filter, the corresponding "BFY filter must elso 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 g,f, 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 ¢/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 C,17 and C,18 to
the elternative positions as shown on the Line Amplifier schematic,
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1.0

2.0

CHATTER Ta,
MATHTENANCE
GENERALe

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

Periodical checks, however, must be mede to ensure thot the erystal
oend main filter ovens are operating at their correct temperatures; that
the three balanced modulators are ad usted for minimum corrier leak,
and eny variations in operating levels corrected.

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

DAILY"RCUTINE

2,1 Check of "vens and Valves

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

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

(¢) 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 ’ppendix 1).

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

242 Check of Jutput Levels

In order to eliminate the possibkility of false readings on the
front panel meters due t~ effects of feedback, ensure that all control
switches, other thon thoss directly required, are switched off.

42 /1=
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5.7

Maintenance

(a) Set meter switch on 3.1 Mc/s Bandpass JAmplifier to ISB/SS3 SIBEDARD
LEVEL. Apply 1™ c¢/s line-up tone to each Line Amplifier in turn and
adjust INPUT ATTENUATOR for a r ading of 2 db on front nanel meter of this
Unit. Check thot Sideband output level is O db on black scale cf Levels
meter on 3.1 Mc/s Bandpass Amplifier Unit. Set VOGAD switch to "N,
check thot indication in Levels meter decrease by 1 db. Disconnect
177N ¢/s sources

(b) Set CAPTIER RE-INSERT switch, on Carrier Modulator Unit, to S.S5.B.
p-sition and the switch cn 3.1 Mc/s Amplifier, to S.8.3. Carrier
Level, Check that carricr level on red scale of this meter is "N éb
when carrier level control is on reference line.

(¢) Set meter switch on 3.1 Amplifier to I.8.B. Carrier, and Carrier
Re~insert switch to I.5.B. Check that 1.8.8B, carrier level is
N db on Red scale of levels moter,.

WEEKLY " UTINE

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

PNTHLY ROUTINE

Check »alance of the 3 Mcdulators as described in Chapter Ta
Sections 4.2.2. and 4.4.2 or 6.7

BI-MONTHLY ROUTINE
5.1 Checking the “veration of Sideband Filter Oven Thermostats

NTE: As a safety precaution, two thermostats are fitted in series on

the oven asgembly in this equipment. Aecordingly, if for any reascn one
thermostet 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 capnble of functicning and, in this cornection, the vrccedure
detailed below sh~uld be fecllowod. This check ean be carried out during
nornal operating time,.

{2) Pull out Filter Tray Unit,

() Insert a thermomecter into the test hcle in top cover of filter oven
and 2llow ohout 23¢ of hulb to project ingide oven.

(¢) Allow oven to waorm up and note the temperature at vhich it stabilises.
This should be 57°C + 2°C,

(d) Wait for oven indicator lamp, on front panel of unit, to go dim.
' -42 /2~
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Maintenance
(¢) Short test p~ints 4 and B on tag board and note thot indicator lamp
becomes brightly illuminated. If this is nst the case rem~ve
gshort from AB and connect test prints BC. ¥ote that lams now bec-nes
bright.

(f) As soon as zhove result is obtaired, note time and chserve indiecator
lcmp. The latter shhuld, within a period (8 nminutes) revert
to "dim" condition, i.e. the oven should be o~perating normally, the
lamp alternately going dim and bright. Now check with the cther

oS

test points shorted and the ~ven should operate as above.

(g) If, for any reason, the time »crind for the correct functi~ring
of the thermostat is greatly exceeded, or the lamp remains per-
mencntly bright or the temporature is not mointained within limits
given in (c¢), the thermestats will require attention. In this event
it will be necessary to remove the cover from the chassis, dotach the
thernostat assembly complete with its metal mounting plate and wiring
to test prints, and fit 2 revnlacenent.

NITE: Take care that the thermometer is remnved bofore pushing ths
Filter Tray back into the echinet,

5101 Adjustment of Thermostats

When the thermostats are replaced by new or reccnditioned
ones, tho replacements will require ac‘*ustment. The method of
carrying out these adiustments is as fellows:-

(1) Switch on the Mains supply tc the equipment and allow 4 heurs
for the ovens to stabilise before commencing adjustments.
During this period, insert o thermometer through the test hole in
the filter oven cover so that the thermcmeter bul 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 tompercture, If this is not 579 + 1I9C, remove
thermometer and cven cover, then adiust TH2. This operation
should be performed as rapidly as possible and the oven cover
replaced immediately in order to preserve the onerating conditions
of the oven.

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

(3) Allow a further 29 minutes for the oven conditions to stabilise
(with thermometer in the test hole) and, if roccessary
re-odjust TH2,

=42/ 3=
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Maintenance

(4) negeat (2) and (3) until the oven tempsrature stabilises at
57° + 1°cC,

(5) Rerm-ve the link hetweer A and B and connect it between B and C,
(6) After epproximntely 27 mirutes check cven temperzture, then, if
nceessary, adjust TH1 in the manner described in (2), (3) an? (4)

for an cven operating temperaturc of 57° + 1°C

{7) Temove thermometer and link between B & G and return Filter
Unit to cabinet.

5.2 Loe-getting the Thermol Cut-"ut

Figolno

If both oven thermcstats fail to operate, the oven temperature will
rise to enrroximately 75° when the thermal cut-out will operate to dis-
connect supplies to the heater element and indicator lomp.

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

Instructions for re-setting are given on the diagram (Fiz.1l?) but
it is agnin made clear that a clean (free of rormal solder) iron must be
used.

A supply of Voods metal is orovided with each equipment. Additional
supnlies can he ohtained from Stondard Tefkrhones and Oablos Limited,
Quote Toods Metal, Stock Fo. 977858 and the quantity required.

6.n VALVE CHLVGES

Unit Valve rrecedure
17-1nU.674 Vvl No ad justment needed
and E V2 & V3 De-balance Modulator (Chapter 8a: Scction 4e2.2)
17-IRU.678 V1l or V2 Me-halance Medulator {Chopter 8a: Secticn 4.2.2)
V3 Adsust €2 an? L3 for maxirmum cutput in SK.25
(Chapter 8a: Sectinn Aed.l)
V4 Ldjust C2 for maximum output in SK.25

(TMS sot tc 17SS) (Chapter 8a: Seetion 4.4el

=42 [l
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Unit Valve Procedure

28-1RU.337C V1l Nn adjustment
V2 Adiust T4 for maximum at SK.33 (Chapter 8a:
Section 4.1
V3 Adjust T6 for moximum at SK.37 (Chapter 8a
(SOCtion 4.40 2)

28-1U«337°C V1 Re=trim CC32 for maximum output, use re-inserted
carrier
With normel line up tone (1™N¢/s) anplied
to input of A.F. Amplifier Unit, re-adjust
gain control (®.37) on 3.1 Me/s B.P. Filter
Unit for © db output
V2 De-trim CC3a, CClia, and CCl6a re-ajust
gain control for N db output
V3 Re~-ad just ZERN SET and check LEVEL meter
reading neainst 2 standard velve voltmeter
and locd (see Chapter 8a: Section 4.4e2)
Ne-ad just VGAD operating level (see Chapter 8a:
Section 4.4.3)

7." FILTER CHANGES
l. Corriocr Stop Filter 8-1U.139AZ:~ no realignment required

2. Bandpass Filter 8-LU.139BE, BF cr BG, BH. “hese filters are
designed t- work in pairs, e.g. if it is rcquired t- fit 2 new
"RE" filter, the corresponding WRF" filter must alsoc be fitted.

In the cvent of such o change the overall frequency respense of
the equipment should be measured cr the relevant sifehand by connecting
n constant level a.f, innut to Input 4 or B as required and n~ting the
output level vari-tions ot SK.28 for a.f. input frequencies between
17" and 6" ¢/s. Tefer to Chapter 52, sub-section 1.2 (ii).

Before carrying cut this test, filter ~vens should be allowed
at least 4 hours warming up and the test »f the cquipment at least
1 hour.

The response should lie betveen two lines 3 db spoart. If
necessary the response at the lower audic frequencies can be adjusted
by selecting equalising condensers C.15 or C.15 and C.16 in parallel
in the Line Amvlifier Unit. The response at the higher audio
frequencies can siilarly be adiusted by connecting C.17 and C.18 to
the alternative nositions as shown on the Tine fAmplifier schematice

~42/5=
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CHAPTER 8
RE-AL IGNMENT
1,0 GENERAL

The procedure outlined in this chepter for complete re-alignment of
individual units should only be carried out aftfer 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. VWhen the latter is used it should, in
measurements across a comaxial socket, be terminated in 75 ohms.

Figures which should be indicated in a valve voltmeter are given in
parenthesis wherc 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,: S.T.C. Type 74602C if available

Audio Osecillator: Range 100 - 10,000 c/s

Valve Voltmeter: Range O = 25V, Accurately calibrated up 1o

10 volts,

Multi~range meter: (suggested type, Avo, model 7)

Frequency Standards Accurac% .0001% if ayailable

Thermometer: 0 ~1007C or O - 212

Resistors: 1 - LOOK ohms % watt carbon or non-inductive type
3 - 75 ohms 73? watt n " n fl
1~ 75 ohms 1 watt " n " "

Capacitors: 8 or 10/uF 350V d.c. working

Trimming Tool: Of non-ferrous meterial

HARNING:

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

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 ¥ hour before making
adjustments. The ovens should be on for at least 4 hours,

Issue 2 - 43 -
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Re—allgnment
3,0 POWER SUPPLY UNIT

3.1 Check of Output Voltages and Ripple

(a) Pull forward the Drive Unit tray, restore power supplies by inserting
a shorting plug in gate switch, then disconnect plug P.2l.

(b) Set the Mains switch to ON and measure voltages betwsen pins of
SKe21l with test meter as follows:

Pins Voltage
6 and 1 150 + 3 volts d.c.
4 and 5 6.3 £ 0,2 valts a,c.
3 and 2 80 * 5 volts a,c,

(¢) By means of a spare Painton plug connect an 8 or 1Q/uF capacitor in
series with a 100,0000hm resistor between pins 8 and’ 1 (earth) of
socket SK.21.

(@) Connect a valve voltmeter across the 100000ohm resistor and adjust
the range switch to measure the ripple voltage. This should be
less than 250mV.

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

(f) Remove spare Painton plug and replace P.2l.
4,0 ALIGNMENT OF UNITS IN THE DRIVE UNIT TRAY

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

4.1 100 ke/s 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~olm resistor,

(¢) GConnect T.M.S. (set to LEVEL) or valve voltmeter, to SK.33
across the 75 ohms resistor. Adjust the core of T4 for
neximum output which should be +4 dbm + 1 db (0,43V + 0,5V),

HB,10558 )
Issue 2 -4~

8/54



4,2

Re—alisnment
(d) OCheck the level at SK.31 and 32 for a similar indicabtion,

(e) Check level at SK.30 with R.13 (Carricr Level control) set to

meximum, Output level should be +4 dbm (0,43V) uith Tall.S. set
to LEVEL, or velve voltmeter connected directly across thc 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 replaco sockets.

4,1.2 Frequency Check

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 ke/s + 1 o/s at SK.,33. If not, leave Cl as set
at the factory, o

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

AF, Amplifier and 100 kc/s Modulators

4,2,1 Check of Amplifier Gain

(a) Set meter switch on frombpanel to AUDIO LEVEL DIRECT, the
equalising switch S2 (cn chassis immediately behind front panel)
to OUT, and the Input Attenuator to 40,

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

(¢) Withdraw SK.19 (or SK.35) and connect Lo 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 Imput Attenuator towards O,

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

(f) Set input attenuator P to 40 and adjust the andio input to +10 dbm
(2445V across 600 ohsm).

(g) Adjust Pl for indication by front peanel meter of O db. Check that
level at SK.19 (or SK,35) is appraximately O dbm. (,274 volts).
Refer to test sheets and level diagram Fig,2,

HB,10558
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(h)

Re~alignment

Switch off 1000 ¢/s source.

4,2,2 Balapeing the 100 ke/s Modulabor

If a T.M.S. is available this operation can be carried out at

this stage. If not, belencing 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)

(b)

(c)

Connect a valve voltmeter probe to the test point in the grid

circuit of V2 and V3,

Ensure that there is no a.f. input then adjust P,2 for carrier
level of 2,5V in valve voltmeter, Lock this control. ‘

With T.M.S. (set to I0SS) connect to SK.19, or SK,35 are
appropriate, adjust P.3 and C.8 alternately for a minimum in

the TeM.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 orystal
filter, If the filter is changed or adjusted, the response of the
filter must be obtained and the frequendy response of both Line
Amplifier and 100 kc/s Modulators adjusted accordingly.

(a)

(b)

(e)

Conmnect the T.M.S., set to LOSS, or valve voltmeter, to SK,19
or 35 as appropriate.

Arrange a tone input and adjust for O db line up level.
The T.M.S. should now indicate 0 db (0,274V),

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

between 100 ¢/s and 6000 ¢/s. The following response should be
obtained in the T.M.S. With equalising switch S2 set to IN and C15
alone in circuit: 6 db (approx.) 1lift between 100 and 500 ¢/s (0,54V),

With equalising switch S2 set to IN and Cl5, Cl6 connected in

parallel: 4 db (approx,) 1ift between 100 and 500 c¢/s (0,43V), With
equalising switch S2 set to OUT the response should be flat between
100 and 6000 ¢/s unless the 15 db pad is bridged by €17, C18, when a
1ift of approximately 1,4 db (0.32V) should occur towards the higher
frequencies.
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4.3

Re~alignimen
Aligning the Zerc Gain Amolifier
This stage is located on the 100 k¢/s Oscillator Unit, but since it

forms a separate entity alignment must be carried out separately.

(a)

(b)

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

Arrange a 1000 ¢/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 ke/s

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

(c)

(@)
4.4

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

Remove audio input. Remove T.M.S. and reconnect SK,37.
3 Mc/s Oscillator and Carrier Modulator

4,4.,1 Alieming the 3 Me/s Oscillator

(a) Connect T,M.S., set to LOSS to SK.25 and adjust L3 and C2 for
meximum, This should be 14 dbm * 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 ¢/s by means of C1, If
a frequency standard is not available, leave Cl at factory setving.

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 ClL 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,

(e¢) Adjust ClL for meximum indication, then adjust PL for an indication
of 2,5V in the valve voltmeter, This is 3.0 Mc¢/s carrier
injection. Renove valve voltmeter,

HB,1055B
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Re=alignnent

(d) Connect T.M.S., set to LOSS to SK.24. Adjust T.M.S. range

switch for an indication on the moter, then adjust P2 and C12
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 meximum 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 Fl,

(g) Check balance of modulator again and, when carrier loak is
less than -36 dbm lock C12 and P2. Recheck balance after

locking. Replace all sockets.

NOTE: C12 and Cl7 are interdependent,

4,4,3 Check Gain of Carrier Modulator

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

Amplifier, Note that level on T,lM.S. is appraximately =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.

4e4,4 Check Levels of 100 ke/s Re-inserted Carrier

(a) Disconnect 1000 ¢/s tone.

(b) Set the Carrier Rew~insert switch on the Carrier Modulator to

S.5.B, and set the carrier level control on the 100 ke/s
Oscillator to the reference line, The level indicated on the T.}.S.
at SK.24 should be =32 dbnm + 1 db.

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

(¢) 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.5.B. may be masked by 3 Mc/s carrier leak.
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Re—alignment
4,5 3.1 Mc/s Bandpass Amplifier

WARNING:

1., Alwsys return LEVELS meter switch to OFF except when teking
a reading.,

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

45,1 Lining Up

(a) Disconnect socket SK,28 and connect a 75 olm 1 watt resistor
across it. Connect a valve volimeter 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,

(¢) Set R37 to maximum and adjust the trimmers of 11 to 14 for

meximum indication by the velve voltmeter, at the same time
adjusting R37 to maintein this indication below 5V, Retrim several
times to obtain exact settings.

(@) Re-trim the Zero Gain Amplifier by means of T6 in the 100 kc¢/s
Oscilletor Unit, again for meximum in the valve voltmeter at
SKe28.

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 ofs tone to Input A or B and adjust Input Attenuvator
for O db in the Line Amplifier meter.

(d) Increase the output of the 3,1 Me/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 O db on the black scale,
If not, adjust R7 to obtain this indication. Lock R7 and R.37
and disconnect 1000 ¢/s tone.

HB.10558
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(f) Set the LEVELS meter switch to D.S.B., CARRIER and the CARRIER
RE~TNSERT switch to D.S.B.

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

(n) Check that the levels meter indicates O db on the RED scale.
If not adjust R8 to obtain this indication. Lock R8,

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

(k) Set the CARRIFR RE-INSERT switch to I.S.B. and the LEVELS meter

switch to I.8.B. Carrier, Valve volitmeter should indicate 0,3V
and the levels meter O 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 glve 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 read 0,96V and the
Levels meter O 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 RO,

4,5,3 Adjustment of VOGAD Operating Level

(a) Set Carrier Re-insert switch to OFF and the LEVELS meter switch
to ISB/DSB SIDEBAND.

(b) Apply a 1000 ¢/s tone and adjust for O db line up level,

(e) Set Vogad switch to ON and adjust R.34 for an indication of
~1 db on the LLVELS (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-secticn

1.4) and connect the output of the 3.1 Mc/s Bandpass 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 100 ke/s Oscillator for minimum distortion, On the
oscillograph the distortion will be apparent as humps in the modulation
envelope.
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Re—alignment
6.0 BAIANCING 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-secticn 4,2.2,
the 3.1 Mc/s Amplifier must be aligned first (section 4,5) end the signal
path through the equipment must be proved.

6.1 Balancing the 3,0 Mc/s 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.

(¢) The Levels meter should now give an indication of carrier leak.
If a more suitable indication is required set Levels meter suitch
to I.S.B. Carrier.

(d) On the 3 Mc/s Oscillator 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 ZERO,

(e) Connect a valve voltmeter between test point and earth and adjust
Pl to give a reading of exactly 1,5V with C,11 tuned for meximum,
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 &bsolute 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 IEVEL
This completes the balancing of the 3,0 Mc/s Modulator.

6.2 Balangcing the 100 ke/s Modulators

(a) Disconnect SK,22 and connect, hy 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 Bandpass Amplifier

to S.5.8. 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 I.S.B. carrier
on ZeroSet. This reading is carrier leak from one of the 100 ke/s
Modulators,

1B ,1055B 5l -
Tssue 2
&/54



Re-alignment

(¢) Adjust the balance controls C8, P3 on the sppropriate 100 ke/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
RE-ALIGNMENT

1.7 GENFRAL

The nrocedure sutlined in this chapter from complete re-alignment of
indivicual unites should only be carried cut after 2 malor repair or
replacement has been carried out. . Tronsmission Measuring Set is
required hut if this is not availa™le an accurately calibrated valve
voltmetcr can be used. VWhen the latter is used it should, in
neasurements across 2 co-axial sccket, he terrinated in 75 ohms.

Figures which should be indicoted in a valve voltmeter are given in
parenthesis where possible.

Neference should be mnde tn the level diagrsm Pig. 2 ard original
test sheets for the equipment while carrying cut re-alignment.

2.7 APPABATUS REQUIRED

T.M.S. S.T.C. Type 74602C if available
Audio Necillator: Nange 177 - 17, ¢/s
Valve Voltmeter: Range 7 - 25V. Accurately calibrated up to
1" volts.
Multi-range meters (suggested type, Avo, model 7)
Frequency Standard: Accuracy .2701% if available
Thermometer: 7 - 1M or N - 2120F
Resistors: 1 - 127K ohms %'watt carbon or non-lnductlve type
3- 75 ohms T watt " "
1~ 75o0hms 1 watt ¥ n " "
Capacitor: g or 12 JuF 357"V dec. working
Trimming Tool: Nf non-ferrous material
WARNING:

l. Throughout the following procedure, all meter switches rust be
left in the "FF position except when a rcading is actually being
taken.

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

3. Allow equipment to warm up for at least % hour before making
adjustments. The ovens should be on for at least 4 hours.
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Re-alignment

3.0 POWER SUPPLY UNIT

3.1
(2)

(b)

(d)

(e)
(£)

Check of Output Voltages and Ripple

Pull forward the Drive Unit tray, restore power supplies by inserting
a shorting plug in gate switch, then discomnect plug P.Z21.

Set the Mains switch to ON and measure voltages between pins of
SK.21 with test meter as follows:

Pins Voltage
6 and’ 1 150 + 3 volts d.c.
4 and 5 6o3 + 002 volts a.c,
% and 2 80 + 5 volts a.c.
By means of a spare Painton plug connect an 8 or 10 capacitor in

series with a 100,000 ohm resistor between pins 8 and 1 (earth) of
socket SK.21.

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.

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

Remove spare Painton plug and replace P.21.

4.0 ALIGNMENT OF UNITS IN THE DRIVE UNIT 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 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-alisnment

(@) Check the level a2t SK.31 and 32 for a similar indication.

(e) Check level ot SK.30 with P.13 (Carrier Level control) set to
moximum. “utput level should be +4 dbm (N,43V) with T.M.S. set
to LEVEL, or valve voltmeter connected directly acrcss the socket.
Switch T.M.S. to 1798 (terminate valve voltmeter in 75 ohms) and adiust
R13 for a level cof -4 dbm (N.178V).,

(£f) Remove loads and replace socketse

4ele2 Fregueoncy Check

A frequency check can be carried out if a frequency standard
accurate to N."N1% is available. If this is available, allow the
unit to worm up for at least 1 hour, then adsust trimmer Cl for a
frequency of 17 ke/s + 1 ¢/s at SK.33. If not, lonve Cl as set
at the factory.

NAMTE:  If a frequency standard is nct available ard a new crystal is
fitted the grinding nccuracy of the crystals is such that satisfoctrry
operation can be obtained with Cl set mid-way.

42 AP, Amnlifior and 1M ke/s M-dulctors.

Le2.1 Check of Aimplifier Gain

(a) Set meter switch on front panel tc AUDI™ LEVEL DIRECT, the
cqualising switch S2 (on chassis irmediately behind fremt panel)
to "UT, and the Input Attenuator to 47

(b) Comnect a 1" ¢/s tone source to Input £ or B as required.

(¢) Withdraw SK.19 (or SK.35) and connect to the T.M.S., set to LSS,
If a valve voltmeter is used, termirate SK.19 or SK,.35 with 75 chms
but do not conncct valve voltmeter yet.

(@) Adjust audin input level tc =10 dbm (.R45V) across 67" ohms, and
move the Input Attenuator towards O.

(e) Check that thc front nanel meter indication is better than 7 db
when the Input Attenuator reaches "

(f) Set input attenuator Pl to 4" and adfust the audio irput to + 1™ dbm
(2.45V across 6™ ohms). .

(g) Adjust Pl for indicotion by front panel meter of 2 db. Check that

level at SK.19 (or SK.35) is approximately N dbm. (<274 volts).
Refer to test sheets and level disgram Fig.2.
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Re—alignment

(h) Switch off 17N c/s source.

4e2.2 Baloncing the 1110 ke/s Modulator

If a ".M,S, is avoileble this operation can be carried out at
this store. I not, balancing of all modulators must be left until
the 3.1 lic/s Randpass Amplifier has becn aligned. Pefer to sub-
section 4.5 and proceed from there.

(a) Comncct 2 wvalve voltmeter nrobe to the test point in the grid
circuit of V2 and V3.

(b) Ensure thot there is no 2.f. input then 2djust P.2 fer carrier
level of 2.5V in valve voltmeter. Lock this control.

(¢) With 7.1.S. (set tc L7SS) connect to SK.19 on SK.35 as
appropricte, adjust P.3 and C.8 alternately for a minimmm in
the T.M.S. This shculd be anproximately =27 dbn. Lock P3 and
C8, ensuring thot balance does not alter.

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

Le2.3 Checking Fregueney F.osponse

This check is provided for completeness and for use when the
frequency rospense of the unit is suspect. It should be noted that
the unit is wired at the factory for usc with o specific crystal
filter. If the filter is chenged or cdjusted, the response of the
filter rmst be obteined ard the frequency response of both Line
Amplifier and 1™ ke/s Modulators adiusted accordingly.

(a) Connect the T.M.S., set to LNSS, or valve voltmeter, tc SK.19
or 35 as appronriate,

(b) Arronge 2 tone input and adiust for » db line up level.
The T.M.S. should now irdicate 7 db (",274V).

{(c) Ccnnect a valve voltmeter seross the audio input and, meintaining
the input level constant at this p~int, vary the input frequency
between 17" ¢/s end 67" ¢/s. The following response ghould be
obtained in the T.M.S. With equalising switch S2 set to IN and G15
alcne in cireuit: 6 db (approx.) 1ift between 17" and 5™ c¢fs (Ne54V)e

With equelising switch S2 set to IN and €15, Cl6 connected in
porellel: 4 db (approx.) 1lift between 1™ and 5™ e¢fs (Ne43V). With
equolieing switch S2 set t» NUT the response should be flat between
1 2nd 6 ¢/s unless the 15 db pad is bridged by C1l7, C1S, when a
1ift of approximately l.4 @b (",32V) sh~uld occur towards the higher
frequencies. .
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Re-alignnent

4e3 Aligning the Zero Gain Amplifier

This stage is located on the 17 ke/s "scillator Unit, but since it
forms & seperate entity, alignment must be carried out separately.

(2) "n the 17 ke/s "scillator Unit, disconnect socket $X.37 and connect
tc the T.M.S. (set tc loss).

(b) Arrange a 1" c¢/s trone to Input A or B opd adiust input attenuator
for ~ éb on the front panel meter of the Line Amplifier and 1™ ke/s
Modulator and check that the Vogad switch is set to FF,

(c) Adjust the core of Té in the cscillator unit for maximum irdication
in the T.M.S. This should e ot least -25 dbm,

(d) Temove audio input. Temove T.M.S. ard recornect SK.37.

Leh 3 Mc/s "scillator and Carrier Midulntor

hebel Aligning the 3 Mc/s Nscillator

(2) Connect T.M.S., set to I798 to SK.25 and z2diust L3 and 02 for
noximum, This should be 14 dbm + 1 db (147 +_ ".15V).

(») Check the frequency at SK.25 against 2 frequency standard (accuracy
at least ".""N1%) and adjust tc 3 Mé/s £ 5 c/s by meons eof Cl. If
a frequency standard is not available, leave Cl ot factcry setting.

N°TE: If a frequency standard is not ovailable, the grinding accuracy
of the erystols is such that satisfroctory operation with a replacement
crystal con be obtaired with C1 set mid-way.

4ele2 Dolancing the Carrier M-dulator

If a T.MdS. is not availeble refer "o seetion 4.5 of this
chopter anc¢ contirue clignment from that print.

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

(b) Connect a valve veltmeter, set to 5V range betwesn test =oint ard
earth.

(e} Adjust Cll for maximum indication, then adiust P1 for an indication
of 2,5V in the valve voltmeter. This is 3.” Mc/s carrier
injection. Iemcve valve voltmeter.
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(d) Connect TOMCSQ’ set to LNSS to SK.24. Ad:‘ust T.M.S, rangs,

(e)

(£)

(2)

beed

3

iﬁ
L1

awitch for an indication on the meter, then adjust P2 end C12
for & minimum indication in the T.M.8, 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. sengitivity.

Replece SKl23, set Carrier Re-insert switeh to D.S.B. Turn
Carrier Level control to obtain a2 definite indication then
adjust C.17 for moximum output at SK.2i. Disconnect SK.23.

Turn T.M.S. to 7FF and check level of 3 Mc/s carrier at the
test point. This may have changed due to variati~n in C8,
Adjust level to 1,5V and 1lock Pl.

Check balance of modulator again and, when carrier leck is
less than ~36 dbm lock C12 and P2. Techeck b-lmnce after
locking. Teplace all sockets.

Cl2 and C17 are interdependent.

hebe3 Chock Gain of Carrier Mcdulator

(a)

(b)

Conneet T.M.S. (sot to LNSS) to P.22. Switch on 17" c¢/s

tore to input 4 or B and line up to " db on meter in Line
Anplifier. Wote that level on T.M.S. ig appreximately -25 dbm.
(Tefor to sub=section 4.3). Disconnect T.M.S. and replace SK.22,

Connect T.M.S. {set to INSS) tr SE.24 and cheek that ~utvut
level is ~16 dbm + 1 db,
Leave T,M.S. connected t- SK.24 for subsegquent test.

heded Check Levels of 17 ke/s Pe-inserted Carrier

(2)
(b)

(c)

Disccrneet 17 ¢/s tone.

Sct tho Oerrier Ne-insert switch on the Carrier Modulator to

S.3.B. and set the carrier level control cn the 1™ ke/s

Aseillotor to the reference line. The level irdicated on the T.M.S.
at SK«24 should be -32 dbm + 1 db.

If not, 2djust the Carrier Level control for this reading then
reset the knob on its snindle,

Set the Carrier Ro-insert switch te I.S.B. D.S.B., in turn, and

check thot T,M.S. indications of 42 dbm + 1 db and -21 dbm + 1 db
are obtaired, RPeconnect SK.24. NOIE: The reading chtained for

I.5.3. my be masked by 3 Mc/s carrier leak.
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e —————

4Le5 3.1 Mc/s Bondpags Amplifier
VARNING ¢

le Always return LEVELS meter switch to "FF except when taking
a reading.

2+ HNever set the LEVELS meter switch tn a carrier position when
a tone is present,

40501 Lining U[z

(a) Disconnect socket SK.28 2nd connect 2 75 chm 1 watt resistor
acrogs it. Connect 2 valve voltmeter acrogss this load
resistor,

(b) Set the C.LRRIER RE-I'SERT switch to D.9.5, and turn the
Carrier Level control for an indication in the valve vcltmeter.
Ldjust for a converient level below 5 vcltse

(¢) Set R37 to maximum 2nd adiust the trimmers of L1 to L4 for
maxirum irdication by the valve voltmeter, at the same time
adiusting R37 to maintain this indication bel-ww 5V. Retrim several
tines to ohtain exnct settings.

(d) Re~trin the Zerc Goin Amplifier by means cf T6 in the 1™ ke/s
Nscilletor Unit, acain for maximum in the walve voltmeter at
9K .28,

Le5.2 Setting Up the LEVELS meter

(2) Disconnect input sccket SK.27.

(b) Sct the LEVELS meter switch S2 to the SET ZERM position and
adjust the ZERN SET control for a gero indication on the
nillicmp scale of the LEVELS meter., Set the Levels meter switch
to ISB/ESB SIDEBAND and replace SK.27.

(¢) 4pply 2 1" ¢/s tone to Input 4 or B and adjiust Innut Attenustor
for " db in the Line Amplifier meter.

(d) 1Increanse the output of the 3.1 Mc/s _mplifier by means of R.37
until the valve voltmeter ceross SK.28 reads 6.1V,

(e) Check that the Levels meter now reads " db on the black scale,

If not, adjust R7 to obtain this irdicaticn. L~ck 17 and R.37
and disccnnect 177" ¢/s tonc.
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(£f) Set the LEVELS meter switch to D.S.B. CARRIER and tho CARRIER
RE-INSERT switch to D.S.Be

(g) Adjust the CARRIT IEVEL control to give on indication in the
valve voltmeter of 3.75V.

(h)} Check that the levels meter indicates " db on the TED scala,
If not adjust R8 to obtoin this indication. Lock R8.

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

(k) Set the CARRIE: RE-INSERT switch to I.S.3. and the LEVELS meter
switeh to I.8.B. Carrier. Valve voltmeter should indicate .3V
and the levels meter 7 db on the Red scale. If these readings are
not obtained adjust the Carrier Level control for the correct
inéication in the Velve volimeter then adiust R1N to give correct
Levels meter indication. Lock R.1M.

(1) Set LEVELS meter switch to SSD Carrier ond CARRIER RE-INSERT
switch to 8.5.3., Valve voltmeter should read ".96V and the
Levels meter N ab on the Ned secale. Adjust corrier level control
to give correct reading in valve voltmeter, then adjust R9 to obtain
the correct Levels meter indication. Lock R9.

Le5:3 Adiustment of VNGAD “perating Level

() Set Carrier Re-ingert switch to ~FF and the LEVELS meter switch
to ISB/DSR SIDERAND,

(v) A4pply ¢ 1071 ¢/s tone and zdjust for N db line up level.

(¢) Set Vogod switch to "N and adjust R.34 for an indication of
-1 db on the LEVELS (a decreose of 1 db) meter.

5.0 ADJUSTMENT ~F CARRIFR PHASE F°R D,S.B. DPERATICN

(a) Set up the equipment for d.s.b. operation. (Chapter 6a, sub-section
1.4) and connect the output of the 3.1 Mc/s Bandpass Amplifier, SK.28,
to 2 d.s.b. monitoring equipment, or altermatively, to 2 cathode-ray
oscillograph.

(b) Adjust the oscillograph tc ohtain 2 steady picture then adjust R.14
in the 1™ ke/s Nscillator for minimum distortion. "n the

oscillograph the distortion will be apparent as humps in the modulation
envelope,
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6.0 BLLANCING THE M DULATORS, ALTERNATIVE METHD

This alternative method of balancing the modulators is made availa%le

for use when 2 T.M.S,. is not avnilable. As stated in sub-scction 4.242.
the 3.1 Mc/s Amplificr must be aligned first (section 4.5) and the signol
path through the equipment rust be proved.

6.1
(a)

(b)

(c)

(a)

(e)

(£)

(g)

6.2
(a)

b)

AP 2883 W3 Vol, 1

Balencing the 3.7 Mc/s Corrier Modulator

Tc prevent the carrier leck of the 17" ke/s Mrdulotors previding
false readings, disconnect sockcts SK.19, SK.35.

Set Carrier Re~ingert switch to 7FF and Levels meter switch to
S.5.50. Carrier,

The Levels meter shld now give an indication of carrier leak.
If a more suitable indication is required set Levels meter switch
to I.85.B, Carriers

n the 3 Mc/s Nscillator and Carrier M-dulator check that C8 is
set mid-way then adjust C.12 and P2 for 2 minimum irdication in
the Levels meter, increcsing the meter sensitivity by scttirg the
Levels meter switch to SET ZER7,

Connect a valve voltneter hetween test print and earth and adiust
Pl to give a reading of exnctly 1.5V with C.1l tuned for maximum.
Disconnect valve voltmeter.

Repeat adjustments of C.12 and P2 as detailed in (d). These
controls are inter-~dependent, thercfore it is essential to check
them with care. The absolute minimum irdication in the Levels meter
should correspond appr-ximately with zero on the milliamp scale of
the meter, with switch at Zero Set.

Return Levels meter switch to ISB/SSB SIDERAND LEVEL
This completes the balancing of the 3.7 Me/s Modulator,

balancing the 11 ke/s M~dulators

Disconnect SK«22 and connect, by means of & co-axial patch cord
to either SK.19 or SK.35 28 required. Ensure that there is no
audio input, preferably by shorting the input lines.

Set the Levels meter switch on the 3.1 Mc/s Dandpass ‘mplifier

10 S¢Sb. Carrier. Check that the Carrier Ne-insert switeh is

set to "FF, An indication sh~uld nnw be chtained in the Levels

metere If not increase its sensitivity “y switching to I.S.D. carrier
on Zero Set. This reading is carrier leak from one of the 1™ kc/s
Mcdulators.
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e oa————

(¢) Adjust thc balance controls €8, P3 cn the aporopriate 1™ ke/s
Modulator for & minimum indiecation in the Levels meter. These
controls are very sensitive and great care must be token te obtain
the final accurate adjustment.

(d) Connect a valve voltmeter between teost point and ecrth and adjust

PR to give a reading of exactly 1.5V. Rem~ve valve voltmeter and
re~check balance (c).
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APPENDIX 1

VALVE COMPLEMENT

i ;
CV, Ho. : Function

Unit ‘Desigmation! Type | ,
{ i ¥
! |
AF. implifier and | V1 6M6 | CV.138 | A.F. Amplifier i
Channel Modulators
17-IRU.674 and B V2, V3 éAM6 | CV,138 |Balanced modulator
i
3 Mo/s "scillator | V1, V2 | 64M6 | CV,138 | Balonced mrdulator
and Carrier V3 | 6AM6 CV.138 |{Buffer amplifier
Modulotor V4 L 6AMG CV.138 | "scillator
3.1 Me/s Bandpass il bLMb CV.138 |R.F. Amplifier
Filter and V2 5B/251M | CV.428  T.F. Power amplifier
Amplifier V3 6ALS CV.14Y | Valve voltmeter x
}100 Ke/s "scillator Vi 6AMb Cv.138 | "scillator
V2 6LM6 CV.138 | Buffer Amplifier
®= V3 64M6 CV.138 | Zero Gain Amplifier
Power Supply Unit Vi 3 53K0 CV.378 { Full-wove rectifier
| V2 G187-2M . (V.395 ' Stabiliser (Vcltage),

-

® “scillotor 16-IRU-192C only

% Valve voltmeter and v.0.ge.a3.d. on 28-IRU-33"C only.

AP.2883 N2 VOlo 1
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VALVE CURRENTS

LPPERDIX 1

N.B. The figures given below are typical and intended only as o guide.
For actual figures token on the equipment, see Test Sheets supplieds

! Unit Valve Cathode é
i Noe Current
A.F., dmplifier and Vi 1.0
119 ke/s Modulators V2 3.5
(17-IRU.67A and E) VB 3.5
179 ke/s Osecillator Vi 1.0
(16-IRU.1924) V2 Lo
1M ke/s Oscillator vl 1.0
t (16-IRU4192C ) v2 )
V3 6.5
3.1 Mc/s Bandpess V1 LN ®
Amplifier (28-LRU, 33N4) V2 LNeN
3.1 Mc/s Bandpass Vi 9."
Amplifier (28-IRU.337C) V2 65.7
3.7 Me/s Nscillator and vl 345
Corrier Modulator V2 3¢5
(19-IRU-672) V3 75
V4 LD i

{

® Depends on setting of gain control R18.
With 18 set to mox., cathode current sheuld

be 12 mh.

4P,2853 1B Vol. 1
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Jpendix 1

ORDERING SPARE COMPONENTS

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, c.g.
Resistor R6.

(d) The data given in the Components List.

(e) All data which may appear on a lsbel affixed to an item no%
mede by Standard Telephones & Cables Ltd,,

(f) Full Shipping Instructions.
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APPENDIX 2

LINING UP PROCEDURE FCOR OPERATION OF
A,1406 EQUIPMENT IN CONJUNCTION WITH
THE TOP,10 & TOP,12 TELEPHONE
TERMINATING EQUIPMENTS,
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Avrondix 2

LINE UP_PROCEDURE FOR SSB AND ISB WORKING
OF DS,12 AND DS,13 TRANSHITTERS, WITH A,1406 DRIVE EQUIPVENT
OPERATED TN CONJUNCTTON WITH
TOP.10 AND TOP,12 TELECHONE Witd(NATnc EQUIPMEITS

fe=)

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

On AF, Amplifier Unit set Audio Level switch to direct and
equalization switch S2 to "in",

Set Filter Switch to ISB,

Set Meter Switch on the 3.1 Mc/s Bandpass Amplifier to ISB/SSB
Sideband Level.

Set Reinserted Carrier switch to "OFFY,

S,5,.B,

1. Test tone is sent from the TOP,10 or TOP,12 equipment at the Radio=
Telephone Terminal, This is applied to one sideband input to the
4,1406 drive equipment.

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

3. This level corresponds to an output of W from the A,1406 vhich
drives a DS.12 transmitter to 1 kW output power, or a DS,13
transmitter to 10 kW output power, In orde~ 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,13,

4, Set Reinserted Carrier switeh to S.3.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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Appendix 2

I.5.B,

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

2. Set reinserted carrier switch to ISB i.e. carrier level is =26 db
relative to P.E.P.

3. The audio frequency gain contraols 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 4.,1406 will be
~10 RTP,

NOTE: The above procedure is in agreement with the procedure used by
the British Post Office wherein the relabionship betueen 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 & db difference between
speech and test tone as compared vith the ebove described 10 db difference,
and this discrepancy is allowed for in the above Line-up Procedure.
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