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This equipment conforms with the require=-
' " ments of EEC Directive 76/889 ag to limits
of r.f. interference.
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NEW AC SUPPLY INPUT -CIRCUIT
WARN ING

I. As a result of revised international safety standards the a.c. supoly
input circuit of this equipment has been modified as follows. -

(1) A fuse is fitted in both live and neutral supply lines.
{2) The fuses now precede the supply switch.
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This means that in a situation where only the neutral fuse has ruptured,
parts of the equipment could remain at supply potential.
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Chapter

I General information

11 INTRORDUCTION

TF 2015 is a general purposc a.m, f.om.
signal generalor covering the frecqueney range
10 MHz to 320 MHz in eleven switched bands.
Fundamental [requency generation is by voltage
tuned oscillators which, in conjunction with the
panel mounted controls, enable ensy tuning to
narrow band communication receivers up to the
highest carrier [requencies. '

Qutputs up to 200 mv e.m.f. can he obtained
with up te 80'/ a.m. or up to 100 mV e,m.f, for
c.w. or f.m. Output is maintained constant over
the whole frequency range hy an autonutic level
control loop and is adjustable by cearse and fine

attenuttors calibrated o dB3m in 50 0. An auxi-
lary output is available for driving a enunter or
digital synehronizer.

Amplitudomodualation and frequeney mocula-
tion are hoth derived from an internal 1'kHz oseil-

lator. ADM depth is variableupto 850°h hyadirectly

calibrated control., M is directly calibrated in
two Full-scale ranges of 10 kllz and 100 kHz peak
deviation. Externa! modulation may also be
applied and a mixed a.m. and f.m, facility is
available.

The instriment. which is eompact and port-
able, can be operated [rom a.c. supplies or [rom
an external battery,

Fig. 1.1 10 MHz-520 MHz AM FM Signot Generator TF 2015



Cenera’ Jnformacion

1.2 DATA SUMMARY
FREQUENCY

Range i

Digerimination :

Calibratiorraccuracy :

Stability :

RF QUTPUT

Level :

Attenuators :

ALC

Total level accuracy :
(above 2 vV e.m.1.)

Source impedance :

Counter output :

Leakage radiation :

10 MH? to 520 MH2 in 11 ranges :

10.0 MHz to 14,3 Nlig 86 DMtz to 124 Rtz
14.2 MHz to 905 Ml 124 MMz 19 177 Mz

Z0.5 MHz to 29. 4 MHz 177 MHz to 254 Mz
£9.4 MHz t0 4Z.0 MHz 734 MHz to 363 MU=

42.0 MHz to 60,0 MHz 003 MHz to 520 MHz
60.0 MHz to 86. 0 MU=

Suitable for tuning into a receiver with a 6 kHz
bandwidth (+3 kHz at -3 dB points),

=1.5% with extra fine tune control centred.

At.a constant ambient temporature in the range
+10 °C to+35°C and after 2 hours from switch
on the drift does not exceed 2 parts in 109 in 5
minutes,

-127 dBm to -7 dBm (0. 2 uV 0 200 mV e.m. )
with up to 807 a.m.; up to -1 dBm (400 mV e. m, f.)
with no a. m.

Coarse : 11 steps of 10 dB.

Fine : 0 to 10 dB continuously variable,
directly calibrated in dBm,

With a terminated output. automatic level control
maintains the level meter indication substantially
constant,

With carrier switch in the on position :

+1 dB up to 100 Mz
+2 dB above 100 MHz

50 2. VSWR betler than 1, 3:1 with 10 dB or
more in the coarse attenuator,

Greater than 80 mV into 50 £

Up to 520 MHz with a receiver sensitivity set at
1.0pV, a 1 inch 2-turn loop feeding the receiver
cannot detect a signal of this level at a distance
greater than 1 inch from generator.  Allows mea-
surements to be made on receivers with sensiti-
vities down to 0,1 V.

2015 (2c)




AMPLITUDE MODULATION

Depth ;

Monitor :

Calibration accuracy :

Envelope distortion :

Internal frequency :

AF output :

External frequency range :

External input requirement :

FREQUENCY MODULATION

Deviation :

Frequency modulation performance :

Monitor :

Internal frequency :

External frequency response characteristics :

External input requirement :

SPURIOUS SIGNALS

Carrier harmonics :

Non-harmonic components :
{coherent)

FMonc,w.

Cansral informstian

Continuously variahle up to an indicated 8u% by
directly calibrated control,

Refarence level inrlicnlnir.

=5 modulation depth it an indicated 307 rising tn
110 modulation depth at an indicated 807.

Less than 5% at modulation depths up to 30%.

1 kHz £10'%.
Fixed level greater thun 1,5 V r.m.s, into 10 ki,
50 Hz to 20 kHz.

Less than 1,5 V r.m.s. inte 1 k& to

set reference level.

Continuously variable in two ranges with full-
scale settings of 10 kltz and 100 kllz.

Accuracy within =15'% of range full-scale at 1 ki,
modulating frequency.

Distortion less than 2% using internal modulating
oscillator. However, between 11 MHz and GO My,
the maximum deviation is 15 kHz for 3% distortion
and =15% accuracy. Within this frequency ranpge
deviation above 15 kHz may be subject to an addi-
tional 2% distortion and an additional -5% deviatioy
error, -

Reference level indicator.
1 kHz +£10%.

50 Hz to 20 kHz within =1 dB of the response at
1 kHz. Usable over modulation frequency range
30 Hz to 100 kHz.

Less than 1.5 Vr.m.s. into 1 k% to
sel reference level.

At least 26 dB helow the carrier at output levels
up to ~7 dBm.,

None.
With telephone psophometrie weighting, equivalent

deviation is less than 60 Hz up to 254 MHz and
less than 100 Hz up to 520 MHz.
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AMon c.w, |

FiMona.m.

AMon f.m. :

DOWER REQUIREMENTS

AC mains i

External d.¢. -

DIMENSIONS & WEIGHT

1.3 VERSIONS AND ACCESSORIES

Code No

52015-015

092015~301

43123-07¢
23443-814
43126-012
41690-102

46883-209

With talephane paophemelric \vcislxﬂns' less thaa
0.2% modulation depth.

With telephone psophometris W(‘K;hfi[lg, lesc than
A00 H2 davintion at 207 modulation (']op“: with 1 k=
modulation {frequency.

With telephone psnp]mmc-tric wcighting, at 30 kilz
deviation, lesg than 3% a_m. above 21 Milz and
8% a.m. below,

Any voltage within the extreme limits 100 to
264 V or 95 to 132 v, at any {requency hetwesn
45 Hz and 500 =z, Consumption ; approx, 10 VA,

24V to 32 V (negative earth).

Height Width Depth Weight
140 mm 286 mm 211 mm 5.4 kg
53 in 1131 in 12} in 12 1,
Vergionsg

Standard version,

(Joint Services designation :

Generator Signal CT584,/2). Allernative version
with BNC counter output eonnector and additional
accessories.,

Aeccessories supplied

Mains cable,

Adapter BNC to TNC,

RF cable TM 4969/3, BNC plug ta BNC plug,
Protective front pancl cover.

(Supplied with 52015-301 only)
Spare fuses kit comprising: -

Z off 23411-054, 160 mA time lag,
2 off 23411-055, 250 mA time lag,
2 off 23411-056, 0.5A time log,




201k

41680-044

44411=-001

44411-919

44425501

43281-007

54451-121
54451-081

01451-071

i2h

Cane ral ’nrarrnal:nn

Accessorles availahle

carrying engo.

Matching unit TM §569; a series 29 52 resistor
that converts the cffoctive source impedange of
the generator from A0 {2 ta 75 (3. BNC socket
te Belling-Lec type LT34/P plug,

Matehing T pad TM !-):-;7fl/.‘}, for n)aic}ﬁng to 75 2
loads. Input/output voltage ratis 2:1. BNC plug
to BNC socket,

20 dB attenuator pad TM 5573; RNCO plug to BNC
socket.

RF fuse unit TM 9831; for protecting attenuator
resistors when connecting to active loads. BNC
plug to BNC socket,

435 kHz i f. probe

470 KHz i.f. probe each provides a crystal
controlled signal at a
10,7 MU= i, f, probe standard i, f, for use in

receiver alignxncnt.
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2 Operation

21 PRELIMINARY REQUIREMENTS

Prier to ¢onnecting the instrument to the a_e.
supply check that ;

{1) The veltage selector switch is set to accept
the loeal supply (voltage regulation eliminates
transformer tap changing except between 05/138% v
~nd 190/264 V ranges).

To change the range, remove the locking
plate, set the switch correctly, reverse the plate
and refit,

(2} TFuses are of the required rating - see Seof.
9.4 - and secure in the holders,

2.1 AT SUPPLY CABLE

The a.c. supply cable is fitted at one end with
a female plug which connects with the instrument.
When fitting the supply plug ensure that the con-
Auctors are connected as follows :

Earth - Green/yellow
Neutral - Rlue
Live - Brown

2.3 BATTERY OPERATION

For battery operation it is only required to
connect a 24 V battery to the appropriate terminals
located at the rear of the instrument.

A mains/battery switch is not provided since
this input functions automatically and the cirecuits
are protected against reverse polarity, This
feature could be used for emergency standby battery
operation which would cut in automatically in the
event of a mains supply failure.

14 FUSES

For a.e. operation the instrument is nermally
supplied with 2 fuse (FS1) rated at 160 mA and with
the mains selector switch set for supply voltages
of 100 to 264 V., TFor mains voltages of 93 to 132 VY
change the fuce for one yated at 950 mA.

For battery operation, the input circuit in-
corporates a fuse (FS2) rated at 500 mA.

All fuzses are slow blow (time lag) types,

Note, To aveid damage to the resistors in
the coarse RF OUTPUT attcnuator RF Fuse Unit
TM 9884 (43281-007) chould he used when TF 2012
is applied to the testing of transceivers.

25 CONTROLS AND CONNECTORS

Front panel Fig. 2.1

@ AC SUPPLY switch., Positioned up to switch
ON.

@ PILOT LAMP. Lit when a,c. supply is
switched on or when external battery is
connected,

@ CARRIER switch. Set at ON for normal c.w.,
f.m., or a.m. operation. The +8 4B position
provides a high output for ¢. w. or f. m. only.,
The OFF position allows the carrier to he
switched off without switching the instrument
off. (See Sect. 2.20)

@ CARRIER RANGE swilch. Selects the required
frequency range and exposes the appropriate
tuning seale.

2015 (2a)
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Fig. 2.1 Front panel controls

@ TUNE control. This is a ninctecn position
sSwitch to set the generator approximately to
the required frequency. ’

@ FINE TUNE control, Frovides continuous
tuning between each of the nineteen positions
of (3) above.

@ EXTRA FINE TUNE control. An uncalibrated
fine tuning control which allows very precise
setting of the carrier frequency.

FUNCTION switch. Selects ¢, w., internal
or external a, m, or {,m, or simullaneous f. n.
and a. m.

@ DEVIATION control. Full-scale value is 10
or 100 kHz depending on setting of x1, x10
multiplier.

DEVIATION x1, x10. Multiplier for use with
DEVIATION control,

2015 (2ay

@

@

SET MOD control,  Adjusted to set the pointer
of the MOD & CANNIER LEVEL meter to the
reference mark for f. m. or a. m.

AM BDEPTH. Adjusted to provide the desired
&, m. depth from 0 to 307, = -

MOD & CARRIER LEVEL meter. Indicates
correct reference level for a.m. and . m. and
also corrcet a, 1. c. operation in the ¢, w. mode,

RF OUTPUT (coarse}. Stepped attenuator
providing inerements of 10 JdI3 from 0 to 110
di3.

RE OUTPUT (fine),  Continuously variable to
interpoelate between 10 dB steps,

RF OUTPUT counector., BNC 50 £2.  Output
in-dBm given by sum olfcoarse andfine RF OUT-
PUT control settings, Add +6dBwhen CARRIER
switchis in +6 dBE:-wsition. (See Sect. 2.20}
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MAINS INPUT connector, Bulgin 15%0.
a,c. supply is connected through this plug
which mates with the connector litted to the
supplied mains cable.

The

VOLTAGE SELECTOR switch, Selects
either 05 to 132 V ¢r 160 to 264 V to suit
local a.¢. supply.

AC FUSE (FS81), Mains input fuse rated at
160 mA {time lag) for 190 to 264 V' or 250 ma
(time lap) for 90 to 132 V.

BATTERY FUSE (F82). DButlery input luse
rated at 500 mA {time lag).

BATTERY TERMINALS.  Battery input ter-
minals {negative is connected to chassis).

EXT MOD IN connector.,
¢external modulation.,

BNC input for

INT MOD OUT connector. DBNC. 1 LHz
internal modulation oscillator cutput when
FUNCTION swilch is set ut INT AN or IPM,

16

(1

(4

SYNC SWEEP IN conncvtor. BNC, aceepls
a frequency sweep roltage or the control
voltage from a digital synchronizer.

IF PROBE SUPPLY connector,  DIN loud-
speaker socketl provides - 22 UV for external
i. 1. prohe.

COUNTER OUT. BNC (or TNC) 30 2. For

connection fo an external counter or digital
svnchronizer, '

SETTING FREQUENCY
Set SUPPLY switch at ON and check that the
pilot lamp is lit.

LUsing the output cable supplicd conncct
TF 2015 1o the equipment under toest.,

Set FUNCTION switel at CW oandd the CARRIER
RANGE switch to select the desired Irequency

ringe.

Set CARRIER switch at ON and check that the
meter pointer is within the white hox.

2015 (2a)
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Rotate the stepped TUNE control to position
the Pointer of the tuning scale as close as
pogzible to the desired frequency. Then ad-
just the FINE TUNE control to pogition the
pointer correctly. For final precise adjust-
ment use the EXTRA FINE TUNE control,

Note @ After thermal equilibrium hag been
reached the typical band switchinge
restnbilization time is 10 minutes.

17 CW QUTPUT

(1)

(2)

(3)

2.8

(1)

(2)

(3)

29

)

(2)

(3)

For an unmodulated ¢, w, output.

SJet FUNCTION switch at CiW,

For normal operation set CARRIER switch
at ON and check that the meter peinter is

within the white hox. For extra output set
CARRIER switch at +6 dB3. (See Soct. 2.20)

Set RT QUTPUT controls as reguired,

INTERNAL AMPLITUDE MODULATION

Set FUNCTION switeh at INT AM and CARRIER

switch at ON. Note: amplitude modulation
is not possible when CARRIER switch is at
+6 dB.

Adjust SET MOD control to position the meter
pointer at the centre of the white box.

Adjust AM DEPTH control to provide desired
modulation., This control is direct reading
with an accuracy which varies such that the
true modulation depth may lie between 257
and 35% when 30% is indicated or between
70% and 90% when 80%.is indicated.

INTERNAL FREQUENCY MODULATION

Set FUNCTION switch at INT FM and CARRIER

switch at ON,
switch at +6 dB.

For extra output set CARRIER

Adjust SET MOD control to position the meter
pointer at the centre of the white box,

Adjust DEVIATION control to provide a devia-
tion from 0 to 10 kHz (with multiplier at x1)
or 0 to 100 kHz (with multiplier at x10).

R

AWk B =00ris i Y

2.10

(1}

(2)

)

214

8y

(2
8]

(4)

(5)

(1)

(2)

Operatisn

EXTERNAL AM OR FM

Set FUNCTION switch to appropriate position
i.e. : EXNT AMor EXT FM and CARRIER
switeh at ON.

Note: external a,m, is not possible when
CANNITN switch is at +¢ I,

Connect the external modulation sotirce to
EXT MOD IIY (un rear panel); then adjust its
level to position the meter pointer at the
centre of the “vhite box,

The desired modulation depth or deviation is
then obtained by adjusting the relevant con-
trols i.e. : AM DEPTH or DEVIATION.

INTERNAL AM WITH EXTERNAL FM

Set FUNCTION switch at INT AM and CARRIER
switch at ON,

Nete; amplitude modulation is not possible
when CARRIER switch is at +¢ dI3,

Adjust the SET MOD control to pogition the
meter pointer at the centre of the white box.

Connect the external modulation gource to
EXT MOD IN (on rear panel).

Set FUNCTION switeh at£XT FM.  Then
adjust the level of the external modulation
to position the meter pointer at the centre
of the white box. '

Set FUNCTICN switch at INT AM/EXT FM.
Then adjust AM DEPTH and DEVIATION con-
trols to provide the required levels of modu-
lation.

INTERNAL FM WITH EXTERNAL AM

Set FUNCTIGN switch at INT FM and
CARRIER switch at ON.

Note: amplitude modulation is not possible
when CARRIER switch is at +6 dB.

Adjust the SET MOD control to position the
meter pointer at the centre of the white hox.
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fig. 2.3 Conversion scale;

(3)

Connect the external modulation source to
EXT MOD IN (rear panel).

(4) Set FUNC?_‘ION switch at EXT AM, Then ad-
just the level of the external modulation to
position the meter pointer at the centre of the
white box,

(5)  Set FUNCTION switch at EXT AM/INT FM,
Then adjust AM DEPTH and DEVIATION con-

trols to provide the required levels of modu-
lation,

243 INTERNAL MODULATION OQUTPUT

When FUNCTION switch is at INT AM. INT
FM, INT AM/EXT FM, or EXT AM/INT FM, the
1 kHz modulating signal at a nominal 1 V (into a
high impedance load), is available at the INT MOD
OUT connector on rear panel. This signal may be
used, for examiaie, to trigger an oscilloscope at
he modulating frequency or for a, f, tests,

2.14 OPERATION WITH DIGITAL
SYNCHRONIZER

TF 2015 can be used with a digital synchroni-
zer for a high degree of freguency stability, The
synchronizer is driven from the COUNTER QUTPUT
socket (rear of instrument) and its control voltage
is applied to the SYNC/SWEEP connector.

215 SWEEP FACILITY

A voltage swing of 0 to +18 V applied to the
SYNC/SWEEP IN connector will vary the carrier
frequency over the frequency coverage of any one
range, If a linear sweep is required, 2 suitable

14

dém 10 e.m.f, and p.d.

non-linear waveform musi be used and 10 maintain
the ». . Yevelling accuracy, slow sweep speeds are
hecessary.

.16 ATTENUATOR CALIBRATION

" The RF QUTPUT controls (coarse and fine
attenuators) are calibrated in dBm. VWhere e, m. I,
or p.d. levels are to be used reference should be
made to the conversion seale on the top of the in-
strument. The scale is as shown in Fig. 2.3,

217 MATCHING TO HIGH IMPEDANCE
LOADS

To match a load that is greater than 50 2 to
the output of TF 2015 a resistor Rg is required to
be added in series with ihe generator output as in«
Fig. 2.4, The value of Rg is given by the differ-
ence between the load and the generator illlpedances;
i.e.

Iis = RL - R
in which case the voltage across the load, VL, is
given by
E
.T — —
v L 2
? ] Traiizy
Fg R
30N
n_!_ R ﬁ]
G G
N |f ~l°

SERIES RESISTOR N CIRCUIT -EOUIUALENT CIRCUT

Fig. 2.4 High impedance motching

2015 {2)




When a series resistor is employed to mateh
a receiver input impedance of 75 2 the output im-
pedance of the signal generator will be mismatched.
Therefore it is preferable to use Matching Pad type
TM 5573/3 giving a convenient 2:1 attenuation.
Using this pad both the output impedance of the gen-—
erator and the input impedance of the recelver are
correctly matched.

118 USE OF IF PROBES

The i.f. probes generate crystal controlled
signals at customary receiver i, f's of 470 kHz and
10.7 MHz. They are powered from the 22 V IF
PROBE plug on the generator. IF probes with

other crystal frequencies can be supplied to spec-
ial order.

‘The probes provide gn auxiliary test signal
for use in conjunction with the normal r.f. signal
from the generator in receiver testing, In opera-
tion, the probe is positioned close to the receiver
50 that its signal is induectively coupled into the

. recelver I, f. circuit while the r.f. output from the

generator is connected in the normal way to the
receiver input.

This facilitates a number of receiver tests
such as the following :

08 Checking receiver i.f. When the signal
generator is tuned to the nominal frequency
of 2 receiver channel, any difference between
the receiver i, f. and the probe frequency will
produce a beat note in the receiver output.
Readjusting the signal generator for zero
beat, using the EXTRA FINE TUNE control,
ensures that the generator is correctly tuned
to the r. f. circuits in the receiver.

{(2) Overriding receiver de-sensitization, It ig
often difficult to tune a signal generator to a
receiver incorporating some forms of de-
sensgitization, such as squelch or a battery
economizer, which respond to the presence
of an i.f. signal. This is because the vary-
ing r.f. signal may traverse the receiver pass
band too quickly, so that an i.f. signal is not

Operation

present for long enough to sensitize the squelch
or economizer circuit. By using the 1. f,
probe to inject an i. f. signal the receiver can
be held in the sensitive condition while the

r.f. generaior is tuned into the pass band.

219 QUIETING SENSITIVITY
MEASUREMENTS

(1) When making quieting sensitivity measure-
ments on broadband equipments the carrier
signal into the equipment under test can be
removed by setting the CARRIER switch
at OFF,

(2) For narrowband equipments e. g. mohile
transceivers, the following procedure is
preferable :

(0) Tune TT 2015 tn the centre of the re-
ceiver nnss band.

(b) Using the TUNE switch detune TF 2015
and note the noise output level of the
recetver,

{c} Return the TUNE switeh to its original
position and then adjust the attenuitor
controfs fur the required quieting ratio -
note the quieting sensitivity,

2.20 CORRECT USE OF THE +6dB
QUTPUT FACILITY

It should be noted that use of the +6 dB output
facility is necessary only when c*w. outputs greater
than 100 mV into 50 & are required e.g. :

With the CARRIER switch at ON and the coarse and
fine RF OUTPUT cantrols at 0 and 7 dB respectively
the output developed across a 50 2 load will be 100mV
or 50 mV with the [ine control at 13 dB (-6 dB).

With the CARRIER switch at 48 dB and with the fine
control at 13 dB the signal output level across 50 Q2
then becomes 100 mV. Therelore, by adjusting the
fine control from 13 dB to 7 dB the oulput level can

be progressively increased from 100 mV to 200 mV.

Far symbols and abbreviations see Introduction to this chunter
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YOLTAGE

10
9886
9771

.-9661

=~9550
-9441

9333
‘9216
9120
9016
-8913

8710
-8511
-8318
-8128
7943

7762
7586
7413
7244
7079

-6683
6310
-5957
-5623
-3309

5012
-4467
-3981
-3548
3162

-2818
2512
-2239
1995
1778

Decibel conversion table

Ratio Down

POWER

1-0
9772
-9550
9333
9120
-8513

8710
8511
8318
8128
7943

7586
7244
6918
6607
6310

6026
-5754
-5495
-5248
-5012

4467
-3981
3548
3162
-2818

2512
1995
-1585
1259
<1000

07943
06310
-05012
03981
03162

DECIBELS

CVBHUEG VhAWNLS

it

W M ) s
ooy omchiN OO AN

ViV b

~0 0 ~d O~

10
11
13

14
15

VOLTAGE

1-0

1-012
1.023
1-035
1.047
1059

1-072
1-084
1.096
1-10%9
1122

1148
1175
1:202
1-230
1.259

1-288
1-318
1-349
1-380
1-413

1-4%6
1-585
1-679
1-778
1-8B4

1-995
2:239
2:512
2:818
3162

3.548
3.981
4.467
5-012
5623

Ratio Up

PO'WER

SO

23
1-047
1072
1-0%6
1122

1-148
1175
1.202
1-230
1.259

1.318
[-380
1-445
1:514
1.585

1-660
1-738
1-820
1-905
1.995

2:239
2:512
2-818
3162
3.548

3-581
5012
6310
7-943
10-000

12-59
15-85
1995
2512
31-62
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Ratio Down

YOLTAGE

1585
1413
1259
1122
1000

07943
06310
05012
-03981
03162

02512
01995
01585
01259
01000

7-943 » 107
6310 x 107
5012 x 10
3-981 x 107
3162 x 107

2:512 x 10
1-995 x 107
1-585 x 10~?
1-259 x 107
1-000 x 10°*

5623 x 10
J-162 x 10+
1-778 s 10+
1-000 x 10
5-623 x 10

3162 % 108
1-:000 x 10"
3162 x 10
1-000 x 10-¢
3-162 x 107
1-000 x 107

2015 (2)

Decibel conversion table (continued)

POWER

02512
-01995
-01585
01259
01000

6310 x 107
3.981 x 10!
2:312 x 107
1-585 x 10°
1-000 x 107

6-310 x 10~
3981 x 10+
2:512 x 10
1-585 x 10~
1-000 x 10~

6-310 x 108
3-981 x 10
2:512 x 10-°
1-585 x 10-*
1-000 x 10-%

6310 x 10
3-981 x 10~
2:512 x 10
1-585 x 10-¢
1-000 x 10-*

3162 x 10~
1-000 x 107
3162 x 10°°
1-000 x 10°°
3162 x 10

1.000 x 10-*
1:000 x 10-"°
1000 x 10"
1000 x 10"
1-000 x 10~
1.000 x 10-'*

DECIBELS

16
17
18
19
10

21
24
16
28
30

YOLTAGE

6-310
7-079
7-943
8-913
10-000

12-59
15-85
19-95
2512
31-62

39-81
3012
63-10
7943
100.00

1359
158-5
199.5
2512
162

35841
501-2
631-0
7943
1,000

1.778 % 107
3162 x 100
5.623 x 10?
1-000 x 10¢
1.778 x 10*

3162 x 10
1-000 x 10°
3162 x 10°
1-000 x 10¢
3162 x 10*
1000 x 107

Ratio Up

Operation
i

POWER

39-81
5012
63-10
79-43
1C0-00

158-5
2512
3981
6310
1,000

1.585 » 103
2512 x 1¢°
3.981 x 103
6310 x 10°
1-000 x 10

1.585 x 10
2512 x 10°
3.981 » 104
6310 x 10*
1.000 x 108

1.585 x 10°
2512 x 10°
3-981 x 10¢
6310 x 10°
1-000 x 10¢

3162 x 10°
1-000 x 10
3162 x 107
1-000 x 10°
3162 x 10*

1-000 x 19°
1-000 x 10"
1-000 x 10"
1-000 x 107
1-000 x 10"
1.000 x 10"

A




Technical description

This chapter, which outlines the overall and
circuit functions of TF 2015, is intended to be read
with reference to the circuit diagrams and illustra-
tions contained within this manual.

3.1 MECHANICAL CHARACTERISTICS

All printed circuit boards and sub-assemblies
In the instrument are allocated a unit identification
number in the sequence A0 to A12 and Al6 to A23
and where practical the assembly is marked with
this number. The main sub-assembly layout is
shown in Figs, 4.3 and 4._4.

Construction consists of frent and rear panels
supported by side frames which also carry anr. f.
box. The r.{. box containg eleven separate oscil-
Iator circuits Al to Al1 mounted on a mother board
Al2 which is hinged to allow access to the associated
components. The box also containg a screened
compartment Al§ containing the r. f. amplifier,
modulator and counter amplifier cirecuits. The
automatic level control {a.l.c.) circuits A17 are
mounted on top of this compartment. The low
r.{. leakage lid is retained by four fixing screis.
The underside of the r. f. box carries the filter hox
and units A18, A19 and A20.

Units A21 and A23 are mounted on one of the
side frames and the opposite frame carries the mains
transformer, Inputs and outputs are conveyed
through BNC connectors and terminals located on
the front panel and at the rear of the instrument.

Since TF 2015 is a portable instrument, a
removable cover is clasp fitted to the case to pro-
vide front panel protection and also stowage space
for some accessories. A prop fixed to the lower
section of the case enables the instrument to be
tilted for easy operation of the controls.

3.2 OVERALL FUNCTION

A separate voltage tuned oscillator is.used
for each of the eleven ranges. Output from the
selected ogecillator, which is maintained at a con-
stant level by the first automatic level control
{a.l.c.) loop, is applied to a pre-amplifier.

The frequency of each oscillator is controlled
by means of a pair of varactor diodes across the
tuned circuit, The capacitance of the diodes, and
hence the resonant frequency of the tuned circuit,
is determined by the control voltage applied to the
diodes. This arrangement provides for both tun-
ing and frequency modulation, a variable d.c. con-
trol voltage being applied for tuning purposes and
an a.f. modulating signal for f.m,

Cutput from the pre-amplifier is applied to
a medulator and at a suitable level to a counter
amplifier, The r.f, output from the modulator
which is approximately 30 mV is passed to a wide
band amplifier incorporating an interstage current
controlled attenuator.

Output from the amplifier is applied to the
input of the coarse avtenuator (coarse r, f. cutput
control) and through a detector cireuit to a second
a,1.c. loop which, orerating in conjunction with the
fine attenuator (fine r f, output control) sets and
then maintains the level of the r. f, input to the
coarse attenuator.

The r.f. earrier can be amplitude or fre-
quency modulated using either the internal modula—
tion oscillator or an external signal. For a.m.
the a. f. sgignal ig applied to the modulator through
a push-pull driver circuit and for f.m. to the tuning
circuits. To ensure that deviation=is maintained
acceptably constant over each frequency range and
to minimize distortion, tracking and pre-distortion

circuits are employed.

A Wien bridge oscillator operating at a noml-
nal frequency of 1 kilz is used for internal modula-
tion and to provide an a. f. output. For both a, m,
and f, m. the internal a. I, signal Is routed through
the SET MOD control which is adjusted to obtain
a medulation reference level. The desired a.m.
depth or f.m. deviation is then obtained by adjust-
ment of the appropriately indicated controls.

Inputs are provided for connection of an ex-
ternal modulating signal and for application of a
suitable sweep waveform. A 22 V d. c. output is
available as a supply for certain asgoclated equip-
ments, e.g. i.f. pros»s, and an output is provided
for connection to a frequency counter.



Technical description -

In ¢, w. operation the méter indicates corréct
operation of the a,1.¢. In the modulated modes it
monitors the a.f, reference level. "

3.3 CIRCUIT FUNCTICNS

Block schematic diagram Fig. 3.1 inter-
relates the various circuits employed in TF 2015
whilst the sections which follow explain the function
of each,

3.4 RF OSCILLATORS

Circuit diagram Fig. 7.1 Unit A12 (sub-assemblies A to A1)

All the oscillators use a modified Hartley
circuit and differ only in the value of components.
Oscillators Al to A9 employ a field effect transis-
tor, A10 and All use bipolar transistors. TFeed-
back is established by inductive coupling between the
two sections of the primary winding of trans{former T1.

Frequency is determined by varactor diodes
D1 and D2 operating as variable capacitors to tune
the primary winding of T1. The capacitance values
of D1 and D2 are varied by application of d. ¢. volt-
age levels set by the tuning circuit A21.

For ranges 1 to 9, trimmer capacitor C4 is
adjusted to correctly set the high frequency end of
the range with the core of T1 adjusted at the low
frequency end. On ranges 10 and 11 only C4 is
adjustable,

The oscillators are individually activated by
switched application of the d.¢c. supply whilst out-
put from the selected oscillator is obtained from
the secondary winding of T1 through the appropriate
steering diode, D1 to D11. Diode D12 is incor-
porated to reduce the effective capacitance of D1
to D7 which could influence the frequency coverage
of ranges 8 to 11,

3.5 TUNING AND FREQUENCY
MODULATION

Circuit diagrom Fig. 7.3 Units A19 and A21

Because the varactors used for tuning have
a non-linear capacitance/voltage characteristic,
a 19-position switch with a chain of selected resis-
tors is used to provide a stepped linear change of
frequency. Potentiometer ACR 38 interpolates
between awitch positions, The additional potentic-

N0

meter AOR37 enables TF 2015 to be precisely
tuned to a receiver under test.

For a frequency modulated output the a, f.
signal is routed to the varacters through the f. m.
controls, tracking resistors A0, R5 to R15, the pre-
distortion circuit A23, amplifier TR3, TR4, TR5and
the tuning control circuits. The tracking resistors
are automatically selecied by the range selector
switch to maintain equal deviation over each ire-
quency range. A2l TR1 is used as a low impedance
source for the f,m. drive,

36 FIRST ALC LOOP

Cireuit diagrom Fig. 7.2 Units A6 and A7

Output from the selected oscillator is main-
tained at a nominal level of 50 mV by the first
automatic level control (a.l.¢.) loop. The oseil-
lator output is applied to a detcctor circuit, D1
and D2, which is referenced by the set voltage at
the junction of R1 and R2 on AL7.

Output from the detector is applied to one
input of a differential pair, TR1 and TR2, where it
is compared with a reference level preset by net-
work R4, R5, R6 and R7, Any difference in the
level of the signals either towards positive or nega-
tive appropriately varies the bias to TR3 which
then varies the current in the f, e.t. in the selected
oscillator to re-establish the required output level.

Diodes A17D1 and D2 compensate for the
temperature changes of the detector diodes,
Al1GD1 and D2. Capacitors A17, €2 and C11 are
incorporated to minimize spurious f. m. which
could be produced by 2a.1. c. circuit noise,

3.7 PRE-AMPLIFIER

Circuit dicgram Fig. 7.2 Unit Alb

The controlled output level from the selected
oscillator is applied to a wide hand pre-amplifier
providing a gain of approximately 12 dB, i.e. a
nominal output of 200 mV.

The circuit consists of four siages, TR1,
TR2, TRZ and TR4, and employs both common l:ase
and common emiiter configurations. The common
base circuits and screens mounted on the printed
circuit board are incorporated to provide the re-
quired inter-stage isolation,

2015 (2a)
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3.8 MODULATOR AND AMPLITUDE
MODULATION

Circuit diagram Fig. 7.2 Unit A14

The circuit configuration is basically that of
2 single balanced bridge modulator employing
p~i-n diodes operating as variable (current con-
trolled) r. f. resistors to achieve minimum r. f.
carrier distortion,

Initially, with no d.c. or a. f. inputs, the
two inputs from T1 are 1809 out of phase and,
since R17 and R18 are equal, the bias currents
and consequently the resistance of the diodes are
equal.  With these conditions the bridge is hal-
dnced so no signal is present at T2,

To provide a constant r, f. output for e, w.,
d.c. offsets from circuits A17 TR7 and TRS are
applied to partially unbalance the bridge. For
amplitude modulation the a, f, signal from the push-
pull driver circuit A17 TR4, TR5 and TRG is applied
to the bridge modulator. The a. f. signal produces
offset levels proportional to its amplitude so the
bridge becomes progressively unbalanced to an ex-
tent which is greater or less during each positive
and negative half cycle of the a. f, wavelorny.

39 COUNTER AMPLIFIER
Circuit diagram Fig. 7.2 Unit A16 .

Part of the r. f, signal voltage at the output
of the pre-amplifier is applied to a common emitter
amplifier, TR6, which serves to drive an external
frequency counter. Output at the COUNTER OUT
connector is nominally 100 mV into 50 Q.

3.10 AM DRIVER AND DC OFFSET CIRCUITS

Circuit disgram Fig. 7.2 Unit A17

The two circuits TR7 and TRS operate to set
the level of the d. c. offsets applied to the modula-
tor and consequently the 1. f, level to A16 TRS.

With the CARRIER switch at ON {normal r.f,
output) TR7 and TRS are non-conducting so the d. e,
offset levels to the modulator are determined by
R23 and R24. When the CARRIER switch is at
+6 dB TR7 and TRS are switched on to connect
R25 and R26 in parallel with R23 and R24 to further
unbalance the modulator, reducing its insertion
“ loss by approximately 8 dB. Diode D3 is incor-

Technical description

porated to prevent current flowing in R26 when
TR7 and TRS are in the off condition,

The a. m. driver serving the modulator con-
sists of a push-pull a. 1, amplifier, TR4 and TR§,
which applies offset levels proportional to the
varying amplitude of the a. f, eycle to produce an
amplitude modulated output as explained in Section
3.8. TRS5 maintains the amplifier current cons-
stant during the a. f. cycle.

WIDE BAND AMPLIFIER
Circuit diogram Fig. 7.7 Unit Alé

KR) ]

This consists of three common emitter stages
TRS, TRT and TRS with an interstage current con-
trolled variable atlenuator. This operates in con-
junction with the second a, 1, c. loop and fine r. f.
output control to set and maintain constant the
signal level at the input to the coarse r. f. output
attenuator unit A22,

The attenuator which controls the gain of
the amplifier emplovs p-i-n diodes D7 and DS as
current controlled variable resistors, their re-
sistance being determinoed by hias levels controlled
by A17 TR9 and TR10 (see section 3,12),

312 SECOND ALC CIRCUIT
Circuit diagram Fig. 7.2 Unit A17

The signal level at the output of the wide
band amplifier is detected by diodes N9 and D10 and
and then passed to A17 IC1 where I is compared
with a level dictated by the setting of the fine r, f,
output control, AOR16. Anyv difference in level
between the two applied signals causes the output
of IC1 to change. This changes the currents
through TR9 and TR10 which controls the resis-
tance of the variable attenuator diodes, DD7 and
D8, and establishes the required input to the coarse
r. [, output control (see Section 1, 13),

313 FINE RF OUTPUT CONTROL
Circuit diggram Fig 7.2 Units A16, At7, A18

The calibration accuracy of the fine r, f, out-
put control is primarily dependent upon correct
performance of the second a, 1, . loop incorporat-
ing circuits A18 TR2, the a.l.c. amplifier A17,
the interstage attenuator circuit A1 D7 and D8
and the detector circuit A16 D9 and D1o,
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The circuit A18 TR2 provides a fixed refer-
ence voltage to the detector D9 and D10 to produce
a voltage level at A17 IC1 pin 2 which is determined
by the difference between the reference voltage and
the detected r.{. voltage. It also provides a pre-
set voltage to A17 IC1 pin 3 at a level which is die~
tated by the setting of the fine r.f. output control
A0 R16. OQutput from IC1 pin 6, which depends
on the voltage levels at pins 2 and 3, controls the
current through the differential pair TR9 and
TR10 such that the resistances of D7 and D8 in the
interstage attenuator are set to establish the re-
quired amplifier gain and therefore the desired
r, f. output level,

When the fine attenuator control A0 R1g is
adjusted for a different r.f, output, the voltage
leve  at IC1 pins 2 and 3 will momentarily be un-
equal, which causes the output at IC1 pin 6 to
change and consequently the current through TR9
and TR10. The increased or decreased current
sets the attenuator D7 and D8 to appropriately
vary the gain of the wide band amplitier to re-
establish equal voltage levels at IC1 pins 2 and 3
and a higher or lower signal level to the input of
A22, T

3.14 MODULATION OSCILLATOR
Circuit diagram Fig. 7.3 Unit AT9

A Wien bridge circuit operating at a nominal
frequency of 1 kHz is employed for internal modu-
latio~ of the r.f, signal and to provide an a.f. out-
out . che INT MOD OUT connector.

The input of TR1 is connected across the
shunt arm R2, C1 of the bridge and its output is
assed to the amplifier circuit TR2. The oscil-
ator output signal is across R8 and it is applied
o the series arm of the hridge C2. R6 to obtain
ositive feedback. During the non-oscillating
endition prior to 'switch on' the amplitier gain
s high, At 'switch on' oscillation commences
-eadily, causing the resistance of thermistor R7
o fall and the amplifier gain to stabilize at a value
ust sufficient to maintain oscillation,

For amplitude modwation the 1 kHz signal
s routed through the SET MOD control and AM
JEPTH control to the a. m. driver cirtuit Al7.

For frequency modulation the 1 kliz signal
5 applied through the SET MOD control and
JEVIATION controls to the switehed 1. m, track-
g resistors Ad R5 to R15 (ganged to range selec-

ey

tor switch) and then through the predistortion cir-
cuits A23 and f.m. driver TR3, TR4, TR5 to the
tuning circuits AZ21,

3.15 PREDISTORTION CIRCUIT

Circuit diggram Fig. 7.3 Unit A73 {

This circuit, which is esvecially applicable
to ranges 1 and 2, minimizes f, m. distortion by
predistorting the a.f. waveform to compensate for "
the eapacitance/voltage characleristic of the
varactors. The circuit is designed to expand the
positive half of the a_f, waveform a2nd compress
the negative half, i

Circuit performance is largely dependent
upon the attenuator R2 and R3 which is set by the
shunt diodes D1 and D2,

During the positive half of the a. f, waveform
D1 is caused to conduct by the positive signal level
at A21 pin 13 and since D1 is effectively in parailel
with R2 the insertion loss of the attenuator is re-
duced to increase the aniplitude of the positive
half of the waveform to the f.m. driver. During
the negative half of the wavelorm D2 is caused to
conduct, effectively reducing the value of R3 and
limiting the waveform excursion.

The circuit consisting of R7 to R10 is designed
to reduce frequency drift by appropriately varying
the d. c. supply to the tuning network R17-R36 to
compensate for temperature rise within the instru-
ment,

316 —6dB OQUTPUT

Circurt diagrem Figs. 7.2 and 7.2 Units A16. A17, A18

When the CARRIER switch is at “6 dB the
levels of the d. ¢, offsets to tlie modulator A16 are
increased to reduce its insertion loss (sce Section
3.10}). Resistor R25 in the circuit A18 TR2 is
connected (through DG) in parallel with R24 to in-
crease the current through the network R22, R23
and A0 R16 and consequently the set vollage output
from AQO R16 10 IC1 pin 3. The a.l. e, loop then
operates to Increase the r.f, output by 6 dB.

With the CARRIER switch at -6 dB3 amplitude
mortulation {s not possible nnd 18 prevented by con-
necting the a.m. drive line to carth.




317 MONITOR CIRCUITS
Circuit diggram Figs. 7.2 and 7.3 Unit A18

When the FUNCTION selector is set for a. m.
or f.m. modulation the output from the interw.ai or
external modulation oscillator is routed to the
monitor circuit A18 TR1.

The a.f. is rectified by the circuit D1 and D2
and the positive d.c. output is applied to the meter
ME1 through the emitter follower TR1 and diode
3. To ohtain the desired sensitivity the meter is
backed off by a set d. ¢. level from the network
R10, R11 and R12 and by preset adjustment of RS
which sets a reference level to the detector circuit
Pl and D2, Thermistor R9 provides the necessary
temperature compensation to the network R10, R11
and R12 while D3 prevents the application of re-
verse currents to TR1,

Since the calibration accuracy of the fine r. f.
control is largely dependent upon the performance
of the a.l. c. loop A17, the meter (when the FUNC-
TION selector is set at CW) serves only to indicate
correct operation of the a.1.¢. loop, The circuit
R12 to R16 with R18 and R19 forms a limits bridge
with R17 preset to position the pointer of the meter
at the centre of the white box on the meter scale.
Provided the output from A17 IC1 pin 6 remains
within certain limits, diodes D4 and D)5 are non-
conducting, ‘

Incorrect operation of the a.1. ¢., which could
be caused by maliunction of the preceding r.f. cir-
cuits, produces an output from IC1 which will be
above or below the expected limits. The appro-
priate diode then conducts causing the bridge con-
dition to change such that the meter pointer will be
positioned at zero or f. s. d.

Techmeal description

318 COARSE RF OUTPUT CONTROL
Circuit diggram Fig. 7.4 Unit A22

This provides a loss of 110 dB in steps of
10 dB. The pad sections consist of resistive net-
works with a characteristic impedance of 50 2,
The unit is divided into compartments to ensure
maximum shielding Let ween pads.  Pads are
connected into circuit by microswitches housed in
screened compartments and operated in pairs by
leaf springs actuated by cams on the control spindle.

319 POWER UNIT
Circuit diagram Fig, 7.4 Ume A20

The power unit, which operates by switeh
selection from a.c. supplies of 95 to 132 V or 190
to 264 V, 45 to 500 Iz, consists basically of mains
transformer AO0T1, a full wave rectifier circuit
A20 D1, D2, D3 and D4 and a conventional voltage
regulator eircuit.  The +22 V output from the regu-
lator supplies all the circuits except the frequency
control sections which are supplied from a second
sub-stabilizer which provides +19 V. The 19 V
regulator sampling lines maintain the voltage
across the tuning network. TR6 and R9 provide
a low noise voltage reference for the sub-stabilized
supply,

3.20 SUPPLY FILTERS

Filters are incorporated in supply lines to
various units to ensure that spurious r. f, signals
are not introduced into the circuits,

All the filters are contained in a separately
screened box which consists of twa.screen divided
sections, Each filter employs two series connected
chokes and lead-through type shunt capacitors.
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4 | Maintenance

41 INTRODUCTION

This chapter contains information for keep-
ing the egquipment in good working order and for
checking its overall performance. Before attempt-
ing any maintenance on the equipment you are
advised to read the preceding Technical Descrip-
tion chapter. =

42 SCREW FASTENERS

The majority of screw threads used in the
instrument are metric of various sizes but in some
positions BA threads are used, All chromium
plated screws and all screws tinted blue are metric.
Ensure that screws removed are refitted in origi-
nal positions,

43 ACCESS TO SUB-ASSEMBLIES AND
COMPONENTS

Removal of case

The case is in two sections. Remove the
six screws at the rear of the instrument and then
slide off top and bottom sections.

Sub-assemblies Al to A12

Al to All are r.f, oscillator assemblies
mounted on a mother board, Al2. which is contained
within the r.f. box. To obtain access remove the
cover of the r, . box by removing the four fixing
serews, UnitAl2 is hinged to provide access 10
the oscillator assemblies as shown in Fig. 4.1.

The compoenent layout for each assembly is as shown
in Fig. 4.2 and Fig. 4.4

Units A16 and At7

The position of these wnits is shown in Figs.
4.1 and 4,4. Access to AlG is obtained by re-

moving the four screws holding the sereening plate
and then by carefully folding this hack with Al7
attached. Al7 is directly accessible - sce Fig,
4,4,

Units A18, A19, A20, A21, A23

The position of these units is shown in Fig.
4.3 and all are directly accessible from the under-
side of the instrument.

Supply filters

These are contained in a separately screened
compartment. Inputs and outputs can be accessed

through the associated eapacitors which are access-

ible by carefully lifting Al8 upwards and folding
A12 back as shown in Fig. 4.1.

Unit A22

To remove the attenuator, carefully disconnect

the two semi-rigid coaxial cables, remove the con-
trol knob and nut holding the unit to the panel. re-
move the bracket screw then lift the unit from the
chassis.

4.4 PRELIMINARY CHECKS

(1) Check to ensurc that all switches are un-
damaged and operating correctly and verify
that connectors are securely mated,

(2) Check that fuses are of the correct rating

and tvpe, and (it correctly in the holders.

45 TEST EQUIPMENT

The test equipment required for maintenance
and repair of the instrument is listed in Table 4.1,
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Table 41

Test equipment

ltem Description Recommended model
50 MHz counter MI TF 2410

b 500 DMHz converter MI TDM 8334

C 'N' type 50 Q load ‘ MI TM 7967

d Digital voltmeter, up to 50 V MI TF 2670

with resolution of 1%

e 30 MHz oscilloscope MI TF 2201

f Wave analyser MI TF 2330A

g RF millivoitmeter MI TEF 2603

h 'T' connector MI TM 7948

i R¥ milliwattmeter Ml-Sanders tvpe 460

j 22 em air spaced line General Radio t_\-pé 274-L0O

k DC microvoltmeter MI TF 2655

1 Distortion factor meter MI TF 2331

m AM/FM modulation meter MI TF 23008

n AF oscillator MI TF 1101

o] Pseophomerter Hatfield Instruments tvpe MBC 1000
P RI detector MI TM 9650

q Short circuit current monitor - See Fig. 4.5

T Sﬁectrum analyser Hewlett Packard tyvpe 8334L,/85324,140T
s Multimeter GEC Selectest

t Variable voltage transformer Variac

N-SYPE PLUG  SHOAT C1RCUI couLad BNC FEWALE SOCKET use during routine maintenance. to determine

whether adjustment or repair is necessary, Any
figures given are for guidance only and should not
be taken as guaranteed performance figures unless
they are queted in the Data Summary Sect. 1.2,

e : NOTE. If the results quoted in the following
sections are not obtainable. refer
DiooE Co9n LEAD THROUGH CAPACITOR 305F  COLLAR to the rela‘ed section in Chapter 5.

Fig. 4.5 Short circuit load
4.6.1 Power supply unit A20

46 PERFORMANCE CHECKS ) . .
Test equipment : items d. [.

Many of the methods in this section are sim- 1, With TF 2015 connected to the a, C‘,- supply and
plified and of restricted range compared with those switched on, connect the digital voltmeter between
which would be needed to demonstrate complete tag 17 (positive) and tag 15 (negative} and check

compliance with the specification. They should be  that the meter indicates 22V £100 mV,' 1f necess-
régarded only as providing a check procedure, for ary adjust R4 to obtain this requirement. = - P
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2. Connect the digital voltmeter between tag 12
(positive) and tag 15 (negative) and check that the
meter indicates 19 V £100 mV, If necessary,
select values for R14 and R17 to obtain this require-
ment,

3. Apply the a.c. input through a variable voltage
transformer and check, using the digital voltmeter,
that with inputs to the power supply of between 190
and 260 V the voltage between tag 12 and tag 15 is
maintained to within +40 mV of that obtained in (2).

4, Disconnect the digital voltmeter and with the

a, ¢, input at 230 V connect the wave analyser set
for battery operation, in turn to the 22 V and 19V
outputs., The 100 Hz ripple should nct be greater
than 100 pV r.m, s, and 1 pV r.m. s, at the respec-
tive outputs.

5. Disconnect the a, c. supply and connect a 24 V
d.c. supply to the battery terminals and check that
the 19 V output at tag 12 is within %100 mV.

Digconnect the d. ¢, supply and re-connect
TF 2015 directly to the a.c. supply.

4.6 Frequency calibration unit A12 (sub-
assemblies Al to Al1)

Test equipment ¢ items a, b,

1, Set the FUNCTION selector at CW and CAR-
RIER switch at ON then ensure that the pointer of
the MOD/CARRIER meter is within the white box
on e meter scale,

2.  Connect the counter to the COUNTER OUT
socket (rear of instrument), Set the CARRIER
RAMNGE selector in turn to ranges 1 to 11 and
check, using the TUNE, FINE TUNE and EXTRA
FINE TUNE controls, that the scale calibrations

at three points on each range i.e. low and high fre-
quency ends and at a centre frequency are within
+1, 5% of counter indication,

1f necessary, for ranges 1 to 9 inclusive
adjust the appropriate core of T1 for low frequency
correction and the appropriate capacitor C4 for
high frequency correction, Since the core and C4
are interdependent ensure that after the sccond
adjustment the first adjustment remains correct,
For ranges 10 or 11 only C4 can be adjusted for
high frequency correction. The oscillators are
positioned as shown in Fig 4.1.
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4,63 RF output (normal}
Test equipment : item i,

1. With the FUNCTION selector and CARRIER
switch set as in 4. 6.2 (1) connect the power meter
to the output of TF 2015,

2.  Set the RF QUTPUT controls at 0 and -7 dBm
respectively.

3. Verify that the pointer of the MOD/CARRIER
LEVEL meter is within the white box. Using the
TUNE control to step through each frequency range,
verify that the output level is held at -7 dBm 1 dB
up to 100 MHz and within +2 dB from 100 MMz to
520 MHz.

4. Ensure that when making each check the
pointer of the MOD/CARRIER meter remains
within the white box.

4.6.4 RF output (+6 dB)
Test equipment : item i.

1, With the FUNCTION selector, CARRIER switch,
RF OUTPUT controls, set as in 4.6, 2 and with the
power meter connected to the RF OUTPUT socket
set the frequency of TF 2015 at 100 MHz.

Note the indicated output then set the CARRIER
switch at +6 dB and check that the output level has
been increased by 6 dB 1 dB.

2, Repeat the check with TV 2015 tuned to 500 MHz
and check that with the CARRIER switch at +8 dB
the output level has been increased by & dB =1 dB.

465 Checking v.s.w.r. (frequencies 350 to
500 MHz)

Test equipment : items j, k, 1.

1. Connect the test equipment as in Fig. 4.6,

2 Set the FUNCTION sclector at CW, the CAR~-
RIER switeh at +6 dB, the RF OUTDPUT conirols at
10 dBm and 7 dBm respectively and the output fre-
quency at 500 MHz.

3. Ensure that the pointer of the MO/ CARRIER
meter is within the white box.

2015 (2)
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4. Set the adjustable line to 3.\ (half wavelength)
of the signal by applying the formula :

f
where A wavelength in metres
and f = frecuency in MHz

Adjust the line length for a maximum indica-
tion on the microveoltmeter and note its reading.
Adjust the line length for minimum indication on
the microvoltmeter, at § wavelength away from the
maximum response. Again note the voltmeter
reading,

By definiticn, v.s.w. r. is the ratio of the
maximum to minimum line voltage, The r.f.
voltage developed across the virtual short circuit
is detected by the diode and the corresponding d. c.
maximuwm and minimum {e max and e min) are
measured on the microveltmeter. As the diode
is being used on the lowest part of its characteris-

tic a square law voltage applies, the v, s, w.r, being

equal to

e max
V.B.W.I. =/ .
€ min

The v, s. w. r, should be better than 1. 3:1

TE2655

DC MICAD-

M
— VOLTMETER
YOMHZ = 5 20MHI ]
AM/FM SIGHAL GENERAICR /““\\

° \
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@ QO © = nr o
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Fig. 4.6 Test gear arrangement to check v.5.w.r.

4.6.6 Checking v.s.w.r. (frequencies 10 to
350 MHz)

Test equipment : items c, g, h,

1, With the TF 2015 controls set as in 4.6. 2,
connect the voltmeter to the RFOUTPUT of

TF 2015 using the T connector and note the indi-
cated output level. '

“n
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2. Connect the 50 22 load to the T connector and
again note the indicated output level.

3. Compute the immpedance Z using the following
formula :

= - 50
v
where E = the open circuit output level
and V = the output across the 50 @ load.

From the above,

vswr*?;
S, W, T, 50

The v.s. w.r. should bhe better than 1, 3:1,

4.6.7 Modulation oscillator performance

Test equipment : items a, g, 1,

1. Set the FUNCTION selector at INT MOD and
the CARRIER switch at OFF,

2, Connect the counter to the INT MOD OUT soc-
ket {rear of instrument} and check that the indicated
frequency is betwecn 920 Hz and 1080 Iz,

3. Disconnect the counter and connect the distor-
tion factor meter (d. f. m.) to the INT MOD QUT
socket,

The measured distortion should not be greater
than ¢. 25%.

Set the d. f. m. to measure volltage and check
that the measured voltage closely approximates
1,5V r.m,s. =

4.6.8 Checking f.m. deviation

Test equipment : item m,

1, Set the FUNCTION switch at INT FM, set the
CARRIER switch at ON, set the frequency of

TF 2015 at 20 DMilz then adjust SET MOD control to
position the pointer of MOD/CARRIER meter at
centre of white box on meter scale.

2, Connect the modulation meter tuned to 20 Mz
to the RF OUTPUT on TF 2015,

3. Set the DEVIATTON controls at x10 and 10 kiiz
respectively. The measured deviation should be
within #15% of 100 Xz, 1f necessary adjust SET
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MOD to obtain this requirement then reset A18 R5
to position the pointer of the meter at centre of
white box,

4., Set the DEVIATION multiplier at x1. The
measured deviation should now be within +15% of
10 kHz. If necessary adjust A19 R12 to obtain
this requirement.

4.6.9 Checking a.m. depth

Test equipment : item m or e,

1. Set the FUNCTION selector at INT AN, set

the CARRIER switch at ON. Set the frequency

of TF 2015 at 20-MHz then adjust the SET MOD

eontrol to position the pointer of the NOD/CARRIER
‘ter at the centre of the white box.

2. Set the AM DEPTH control at 807%.

3. Connect the modulation meter to the RF OUT-~
PUT on TF 2015. Set the RF OUTPUT controls
to provide a suitable input to the modulation meter
then tune the modulation meter to T¥ 2015,

4. Check that the measured a. m. depth is between
70% and 90%.

5. Repeat with the AM DEPTH control at 307 and
check that the measured a. m. depth is between
25% and 35%.

If necessary adjust A18 R3 to obtain the best
results for both 80% and 30% depths.

NOTE. If a modulation meter is not availa-
hle the a. m, depth can be assessed by using the
oscilloscope to measure the peak and trough values
of the medulation envelope, The a.m. depth is
then determined by

Vp - Vit

—x 100
Vp + Vit

AM depth % =

where Vp and Vt are the measured peak-to-peak
and trough-to-trough amplitudes respectively.

4.6.10 Checking f.m. tracking

Test equipment : item m,

1., Connect the modulation meter to the RF OUT-
PUT of TF 2015,

My

2, Set the FUNCTION selector at INT FM and
the CARRIER switch at ON.

3. Adjust the SET MOD control to position the
pointer of the MOD/CARRIER meter at the centre
of the white box. Then set the DEVIATION multi-
plier at x10 and the deviation control at 10 kHz,

4, Set the CARRIER RANGE selector at 10-14.3
and check that at frequencies 10, 12 and 14 MHz
the measured deviation is 100 kilz 157,

4611 Checking a.l.c. system [

Correct operation of the a.l.c. system can
be quickly proved as follows :

1. Set ‘the FUNCTION selector at CW and the
CARRIER switch at ON then check that the pointer
of the MOD/CARRIER meler is within the white
box. '

2. Switch to each CARRIER RANGE in turnthen use
the TUNE control to check that over each frequency
range the pointer of the MO/CARRIER meler
remains within the white hox,

4.612 Counter output level

Test equipment ¢ item i.

1. Set the FUNCTION selector at C\W and the
CARRIER switch at ON.

2. Connect the power meter to COUNTER OUT
socket (rear of instrument) then check that with
TF 2015 tuned to 100 MHz the cutput level is not
less than -7 dBm.

4.6.13 External modulation sensitivity H

Test equipment : item n, ‘

1, Set the FUNCTION selecior at EXT ADM and the
CARRIER switch at ON:

2, Using the external a.f, generator conneccted to
the EXT MOD IN socket (rear of instrument) check
that, with an input signal between 1,2V and 1.8V
r.m.s. at frequencies of 30 Iz, 1.5 kliz, 10 kHz
and 50 kHz, the pointer of the MOD/CARRIER
meter can he positioned at the centre of the white
box on scale.

2015 (2)
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Fig- 4.7 Test geqr arrangement to

check f.m. and a.m. distortion

and f.m. on a.m.

3. Repeat the above with FUNCTION selector at
EXT FM.

NOTE. The TF 2015 meter can be overloaded
if the applied a. f. input exceeds 10 V.

4.6.14 AM distortion
Test Equipment : items 1, m.
1. Connect the test equipment as shown in Fig.4.7.

2.  Set the FUNCTION selector at CW, the CARRIER
switch at ON and the frequency of TF 2015 at 100
MHz. Then check that the pointer of the MOD/
CARRIER meter is within the white box on meter
scale.

3. Set the FUNCTION selector at INT ADNI, *.
Then adjust SET MOD control to position the
pointer of the MOD/CARRIER meter at the centre
of the white box on scale. )

4.  Set the AM DEPTH control at 30%. Then tune
the modulation meter to TF 2015 and check that
the distortion indicated on the distortion factor
meter is not greater than 5%.

5. If required, repeat the check using the exter-
nal a, f. generator for modulation frequencies at
50 Hz and 20 kHz,

TF 23008
Fad/AM MOOULATIO

4.6.15 FM distortion
Test equipment : items 1, m.

1. With the test equipment connected as in Fig.
4.7 repeat 4.6, 14 (2). Then set the FUNCTION
selector at INT Fil and the SET MOD control to
position the pointer of the MOD/CARRIER meter
at the centre of the white box,

2. Set the DEVIATION multiplier at x10 and the
DEVIATION control at 10 kliz,

3. Ensure that the modulation meter is tuned to
TF 20615, Then check that the distortion indicated
on the distortion factor meter is not greater than
5%.

4. If desired, repeat the check using the external
a.f, generator for modulation frequencies at 50 1z
and 20 kHz.

4.6.16 Spurious f.m. on c.w.
Test equipment : items m, o.

L. Connect the test equipment as in Fig. 4.8,

N METER

TF S
1984M7 = §20MHz
AMIFM SIGNAL GENERATOR

©

e

D4R Qe
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. o ou!:uv
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INPYT
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0® liil_] o
5 Cuispr o ‘,‘f’;' O
- @ ©J © .T\_o%/ = ° @
P Y 7

Fig. 4.8 " Test gear arrangement to check spurious fm. on c.w,
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2. Set the FUNCTION selector at CW and the
CARRIER switch at ON., Then tune TF 2015 to
174.5 MHz and ensure that the pointer of the MOD/
CARRIER meter is within the white box,

3. Set the FUNCTION selector at INT FM. Then
adjust the SET MOD control to position the pointer
of the MOD/CARRIER meter at the centre of the
white box,

4, Set the DEVIATION multiplier at x1 and the
DEVIATION control at 5 kHz,

5. Set the psophometer controls as follows :

INPUT SEEECTOR : Terminated
WEIGHTING : FILTER NO. 1
ATTENUATOR : 0 dB

6. Using 44 MHz erystal, tune and crystal lock
the modulation meter to TF 2015 {modulation meter
at 176,90 MHz). Then set the ADJUST CALIBRA-
TION control on the psophometer for a meter indi-
cation of 0 dB.

7. Set the FUNCTION selector at C\W, Then
adjust the psophometer attenuator to restore the
meter pointer at 0 dB, and check that the change
is greater than 38 dB (less than 61 Hz).

8. If desired repeat the check at a carrier fre-
quency of 481, 5 Mllz and check that the change is
greater than 34 dB (less than 100 Hz).

4 T Spurious a.m. on c.w.

Test equipment : items p, o.

1. Connect the test equipment as shown in Fig.
4.9. Then with the FUNCTION selector at CW,
the CARRIER switch at ON and TF 2015 tuned to
100 MHz check that the pointer of the MOD/CAR~
RIER meter is within the white box.

2, Set the FUNCTION selector at INT AM., Then
adjust the SET MOD control te position the pointer
of the MOD/CARRIER meter at the centre of the
white box on meter scale.

3. ©Setthe AM DEPTH control at 207 and the
TEF 2015 output at maximum,

4, Set the Psophometer controls as follows: -

INPUT SELECTOR :
WEIGHTING :

THRO
FILTER NO.1
(Telephone)

VOLTAGE/dBm
RANGE 10mvV

5. Switch the psophometer to INTERNAL SUPPLY.
Then adjust the VOLTAGE/dBm RANGE switch

and the ADJUST CALIBRATION control for a con-
venient indication on the meter.

Note the setting of the VOLTAGE/dBm RANGE
switch and the meter indication,

6. Setthe TF 2015 FUNCTION selector at CW.
Then increase the VOLTAGE/dBm RANGE switch
on psophometer by 40 dBm. The meter should
indicate a level which is less than that noted in 5.

TF 2015
0 KH2 — 5 20MH2
AM/FM SIGNAL GENERAIQR
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=
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Fig. 4.9 Test gear arrangement to check spurious a.m. on c.w. and

a.m.on f.m.

4.6.18 Spurious a.m. on f.m,

Test equipment : items p, o.

1,  With the test equipment connected as in Fig,
4.9 repeat 4.6.17 (1) and (2)

2. Set the AM DEPTH control at 307 and the
TF 2015 output at maximum,

3. Set the psophometer controls as follows: -

INPUT SELECTOR :
WEIGHTING ;

THRO
FILTER NO.1

VOLTAGE/dBm
RANGE : 10 mv

4, Switch the psophometer to INTERNAL SUPPLY.
Then adjust the VOLTAGE/dBm RANGE swilch and
the ADJUST CALIBRATION control for a conven-
ient indication on the meter. Note the setting of
the VOLTAGE/dBm RANGLE switch and the meter
indication.

5. Set the TY¥ 2015 FUNCTION selector at INT
FM. Adjust the SET MOD control to position the
pointer of the MOD/CARRIER Meter at the centre
of the while box, Then set DEVIATION Multiplier
at x10 and DEVIATION control at 3(i.e. 30 kllz},
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6. Increase the VOLTAGE/dBm RANGE switch
on psophometer by 20 dB,

The meter should indicate a level which is not
greater than that noted in 4.

4.6.19 Spurious f.m. on a.m,

Test equipment : items I, m.

1. Connect the test equipment as in Fig. 4. 7.

2. Set the FUNCTION selector at INT FD, the
CARRIER switch at ON, the TF 2015 frequency at
100 MHz and its output at maximum. Then adjust
the SET MOD control to position the pointer of the
MOD/CARRIER meter at the centre of the white
box on meter scale.

3. Set the DEVIATION multiplier at x1 and the
DEVIATION control at 1 kiiz then tune the modula-
tion meter (preferably using crystal lock) to

TF 2015 and ensure that the indicated deviation is
1 kHz.

4. Set the FUNCTION selector on the distortion
factor meter (d.f.m.) at SET REF LEVEL, the
INPUT switch at HL Z, the INPUT range at 1 V -

10 V and the METER RANGE switch at 0.1V, Then
adjust the SET REF (d. f. m.) level control to give

a meter indication of 0 dB.

5. Setthe TF 2015 FUNCTION selector at INT AD
and adjust the SET BOD control to position the
pointer of the MOD/CARRIER meter at the centre
of the white box. Then set the AM DEPTH control
at 30%.

6. Note the difference in level shown on the d.f. m,,
using a more sensitive range if necessary, and
ensure that it is greater than 6 dB3, i.e. deviation
iess than 500 Hz.

1000

{Deviation in Hz = )
d.f.m. voltage ratio

4.6.20 Carrier harmonics

Test equipment : item r.

1. Connect the RF OUTPUT of TF 2015 to the
r.f. input of the spectrum analyser.

2, Set the FUNCTION selector at CW, the CAR-
RIER switch at ON and the RF QUTPUT controls

fully clockwise. Then ensure that the pointer of
the MOD/(;ARRIER meter is within the white box,

3. . Tune TF 2015 through each r.{, range and

Maintenance

check that the amplitude of any harmonic is greater
than 26 di3 down on the fundamental,

4.6.21 Coarse r.f. output control

Test equipment : items i, s.

Provided the attenuator pads have not been
damayed (see Sect, 2.4) it is only necessary to
prove corvect operation of the associated micro-
switches and this can be satisfied by making a
series of resistance measurements as follows :

1.  With the SUPPLY switch at OFY, connect the
multimeter set at low ohms range to the RF OUT-
PUT socket,

2. Set hoth RF QU TPUT controls fully clockwise
and check that the multimeter indicates a resis-
tance of 1050 Q +27% (resistor tolerance).

3. Position the COARSE control in turn to each
dB setting and check that the measured resistance
at the 10 dB position is 60 2 and at 20 dB position
51 © and each following position 50 & +27 (resistor
tolerance). '

4.6.22 Fine r.f. output control

Test equipment @ items i, s.

1. Connect the power meter to the R OUTPUT
socket.

2. Set the SUPPLY switch at ON, the FUNCTION
selection at CW, the CARRIER switch at ON. Tune
TF 2015 to 100 MHz and check that the pointer of
the MOD/CARRIER meter is within the white box,

3. Setthe COARSE control at 0 and the FINE con~
trol at -7 dBm then note the reading obtained on
the power meter,

4, Repeat check 3 with the FINE control in turn
at 9, 11, 13, 13, 17 dBm.

4.7 CLEANING ROTARY SWITCHES

If it is neceseary to clean the contacts of
any rotary switches, this should be done with
benzine or white spirit (not carbon tetrachloride)
and the contacts should afterwards be wiped with
a suitable lubricant such as a 1% solution of
petroleum jelly in white spirit, Avoid lubricants
containing soap or solid materials,
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5.1 INTRODUCTION

Since the functional checks given in Chapter
4 serve to localize the cause of incorrect perfor-
mance of the instrument, this chapter is intended
to assist in tracing the fault to the particular part
of the suspect circuit,

The information given, should be read with

~ference to Chapter 3 and 4 and the circuit dia-

orams cont ained within this manual.

52 FAULT LOCATION

Some aid to fault finding is provided by the
typical d. c. voltage and signal levels given in
Sections 5.2.1, 5.2.2, 5.2.3 and by the fault
tables included in each of the following sections.
The tables are not exlensive but are intended as
a pointer to further investigation, It is to be
emphasized that each fault table should be studied
having regard for the others since incorrect opera-
tion of a circuit may be caused by malfunction of
an associated circuit.

5.2.1. D.C. Voltages

Test equipment : item s.

Voltages given on the circuit diagrams and
in Tables 5.1 and 5. 2 approximate those which can
be expected using a 20 kQ2/V meter cn a typical
TF 2015 commected to an a.c, supply of 240 V,

50 Hz and unless stated otherwise were measured
with the controls of TF 2015 positioned as follows :

CARRIER FREQUENCY : at 14 MHz RANGE 1
CARRIER switch : at ON

FUNCTION selector : at INT AM

RF OUTPUT controls ¢ 2t 0 and -7 dBm

Prior to making measurements ensure that
screws on Unit A12 are tight,

Voltage levels at A12 pin 12 are dictated by
the a,l,c, voltage at A17 pin 5 and should approxi-
mate those given in Table 5.1,

Table 5.1
Ronge Frequency Voltage (V d.c)
TE 2015 MHz at A12 pin 12
1-7 10 - 124 9-11
124 8.6
177 9.7
9 177 9.2
250 9.8
10 250 4.3
32 8.0
360 6.5
11 360 7.0
410 9.2
520 8.3

Voltage levels on Unit A23 which were
measured with TF 2015 sel in turn at 10 MHz and
14 MHz (RANGE 1) with CARRIER switch at ON
and f.m. at 100 kHz devialion should approximate
those given in Table 5.2,

Table 5.2
Test point Voltage (V d.c.) Meter ronge Remarks
10 MHz 14 MHz v)
Junction R1/D1 4.7 7.5 100
Junction C2/MM 0 7.5 100
Junction R4 /D2 0.2 0.25 2.5 negative with respect 1o chassis
Junction R2/D2 0.03 0.03 2.5

T4
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5.2.2. R.F. Signal levels an a,c¢. supply of 240 V, 50 Hz.

Test equipment : item g.
auip g Measurements were made with the TF 2015

FUNCTION selector at CW, the RF OUTPUT con-

The r.f{. signal levels listed in Table 5.3 trols at 0 and -7 dBm and with the earth prohe of
a}pp?qximate those which can be expected using the TF 2603 connected to a position on the earth track
specified meter on a typical TF 2015 connected to on the printed board close to the test point.

Tabie 5.3
Range 1 Range 11
Unit Test paint Signal level (mV) 14 MHz Signal level (mV¥) 520 MHz
Carrier switch Carrier switch
On +6dB On + 648

Al2 Pin 14 54 - 69 -

Alsg Pin1 533 - 24 -
Junction R2/R4 ] - 28 Co-
TRle 2 - 1.8 -
TR1c¢ 20 - 28 -
TRzZ2c 110 - 1.£5 -
TR3e 7 - 4 -
TR3c 37 - 34 -
TR4c 330 - 230 -
Junction D3/D3 175 180 94 65
Junction D3/ 14 23 67 27 125
Junction D4/ D86 170 180 102 138
Junction D5/D86 24 -, 68 31 118
Junction C1%/T2 43 125 15.5 7T
TR5b 5.5 11 20 ap -
TR5¢ 80 260 84 310
TR7h 6.2 13.5 37 81 =
TR7c 105 210 205
TR8b 9.4 i9.5 96 200
TR8¢ 205* 490 265 490
TRGh 67* - 38* -
TR6¢ 690* - 155* -
Pin 7 2 ¢ 2,59 5.59 249

* SKF (CGUNTER OQUTPUT) loaded with 50 £,

d Spuricus r, {, levels present on the +22 V d. ¢, line measured with TF 2603 earth probe
connected to earth track on printed board and close to TRS,

DNI1Si%a Y
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5.2.3. A.F. Signal lavels

Test equipment : item c.

The a.f. signal lev<]# ]
approximate those which 41

jared in Table 5.4,
Le expectedon a

typical TF 2015 connected to an a.c. supply of § =
240 Vv, 50 Hz. L

Unless stated otherwise, measurements wer
made with TF 2015 set at 14 MHz RANGE 1 ang €
CARRIER switch at ON.

Table 5.4
Unit Cortrol 3217088 Test point Signal level Remarks
Alg - FUNCTIG - T FM Pin 3 6.7V p-p
DEVIATIU_’I' - 10:) kHz Pin 7 3.2V p-p negative peak compressed
Pin 18 6.4V p-p
Pin 17 1 Vp-p negative peak compressed
Pin 9 3Vp-p
A2l FUNCTI - INZ FM Pin 15 0.5V p-p
DEVIATI M - 107 kHz Pin 13 203 mV p-p carrier frequency 10 Mz
A2l FUNCTIO - 1NF AM Pin 6 850 mV p-p
AM DEPTH - sl - Pin 8 58 mV p-p negative peak compressed
Pin 9 70 mV p-p negative peak compressed
5.2.4 Power supply
Circuit diagram Fig. 7.1 et A2G
Table 5.5

Fanlt

{a) Fuse FS1 blows whun 10
ment is switched 1.

(b) No 22 V output

(c) No 19 V output

() Inability to set 22 ¥ /1Y

Htru-

o mYy.

(¢} Incorrect 19V +100 mV output.
(n 100 Hz Supply on 'A'r‘ V “”f‘)
greater than 100 py rem. B,
Hna

(g) 100 Hz supply on 1# v

greater than 1pV |'.ll'n.;8-

Prabable cause

Short in a.c. input circuit.
A0 C1 or C2 short-or partial short-circuit.

A0 TR1 open-circuit (check 22 V line for short)
AD C1, C2 or C5 short-or partial short-circuit.

TR4 open-circuit (check 19 V line for short),

TR2, TR3 or TR5 faulty.
Resistor open-cirzuit or value changed,
C3 or C4 short-or partial short-cireuit.

Faulty TR53, TRG6. TRS
Resistor open circuit or value changed

especially R9, R14 or R17.

A0 Cl, C2 or C3 vpen-circuit or low capacitance.
D1, D2, D3 or D4 faulty.

C8 open circuit or low capacitance.
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5.2.5 RF calibrations

Circuit diagram Fig. 7.1 Unit A12 (sub-assemblies Al ta All)

Fault

{a) Calibrations incorrect all ranges.

(b) Inability to set scale calibra-
tions on any selected range.

5.2.6 RF output (normal)

Circuit diggram Fig. 7.2 Units Al4, A17, A18

Fault

Meter pointer not within white box

5.2.7 RF output (+6 dB)

Fault

+6dB output not obtainable

5.2.8 VSWR

P . L S A TR IR TR S TR

Repair

Table 5.6

Probable cause

Incorrect d. ¢, voltage at A19 pin 8 (Fig. 7.3).
Check d.c. path to switch 8G (Fig. 7.3).

Incorrect d. ¢. voltage to R4 (Al to A9)
R5 (A10 and All). Check output A2l
pin 13. Faulty varactor D1 or D2,

Table 5.7

Prebable cause

Incorrect d. c. outputs A18 pins 12 or 13.

Check circuit AI8 TRR2,

Faulty resistor or diode in circuit A18

R13 to R21, D4 or D5.

Incorrect operation of circuit A17, Rl to R7,
TR1, TRZ or TR3.

DC offsets to A16 medulator from A17 TR7 and
TRS at incorrect level, Check circuit TR7 and
TRS.

Fault in amplifier circuit A16 TR5, TRT and TRS.
D7 or D8 faulty. )

Fault in a d. c. circuit of Al7. Che;:k TRY,
TR10, IC1 and A16 D9 and D10,

Table 5.8

Probable cause

Faulty carrier switch.

Faulty diode A18 D6 or R25,

Recheck operation of circuits A17 TR7,

TRS for increased d. c. offsets to A16 modulator
and operation of a.1, ¢, loop with earrier switch
at +6dB.

Check that A16 R39 is 50 © +1% and recheck A22 as given in Sect. 4.6.21.



Repair

5.2.9 Modulation oscillator
Circuit diagram Fig. 7.3 Unit A1?

Table 5.9
Fault Prgbable cause
(a) No output or incorrect output No 22 V at pin 1: check switch SALF
TR1 or TR2 faulty.
(b) Frequency incorrect R1, R2, Ci or C? faulty; check values.
(¢) Distortion greater than 0. 25% Faulty thermistor RT,

Check C3, C4.

5.210 Amplitude modulation
Circuit diagram Figs. 7.2 and 7.3 Units A6, A17, A8

Table 5.10
Fault Probable couse
(a) Inability to set meter pointer AOR2 faulty.
at centre of white box by Fault in monitor circuit A18 TRI1.
adjusting SET MOD control.
(b) Inability to obtain required Fault in a.m. driver circuit A17 TR4, TR5 or
modulation depth. TR6. Incorrect operation of modulator : check

Alg I3 to D6, L1 and L2. Check Al6 C17, C18
and a, f. path from SET MOD control to driver.

(c) Envelope distortion Fault in medulation oscillator.
Fault in a.m, driver circuit.

52.41 Frequency modulation
Circuit diagram Figs. 7.2 and 7.3 Units A19 and A23

Table 5.1%
Fault Probable cause
No frequency modulation. Check a.f. path from SET MOD control
to A23,

Incorrect operation of circuits Al9 or A23.
Switch SG faulty.

Incorrect deviation ‘ Faulty resistor A0 RS to R15, Al9 R18 to R22 or
7 R17. ' ‘
FM distortion Incorrect operation of circuits Al9 or A23.
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5212 ALC system
Circuit diagram Fig. 7.2 Units A6, A7, A8

Repair

Table 5.12

Fault

Meter pointer at zero or full
scale - all ranges.

- on one range only,

5.2.13 Carrier harmonics
Circuit diagram Fig. 7.2 Units Alé and A7

Praobable cause

Fault in r. f. sipgnal path,  Check outputs from
circuits on A1G, Fault in cireuit AT TR7T. TRI,
Fault in circuit A17 TRY, TR10. [C1.

Fault in circuit A18 TR2 : check outputs,

Check diodes D4, D5 and associnted resistors.

No input to ALG pin 1 : suspect appropriate
oscillator output,

Table 5.13

Fault

Amplitude too high - all ranges.

5.2.14 Spurious modulation

Foult

Spurious f, m, or a.m, too high.

53 REPLACING TUNING DRIVE CORD

Drive cord : 1 metre nylon cord MI code No.
16410 - 604.

Tensicn spring : Ml code No, 31119-017,

To gain access to the drive cord assembly

: proceed as follows,

(1) Remove the case {rom the instrument and
remove the attenuator unit {(see Sect. 4,3},

(2) Remove the scale plates for the three highest

frequency ranges, '

Table 5.4

Probable cause

Incorrect operation of first a. 1. c.
causing high oscillator outputs to
overload pre-amplifier,

Amplifier distortion: check circuits
TR1 to TR4 and TR5, TRY and TRS.

loop,

Probable cause =

Excess ripple on 22 V or 19 V d. ¢, supplies

or increased circuit noise. Check transistors,
diodes, and if necessary resistors especially those
incorporated in a.l. c. loops.

3 Set the RANGE switch to the 14,3 - 20.5 MHz
position.

(1 Stand the instrument upside~down on the bench.

(3) Referring to Fig. -5.1, slacken the grub
screws and unscrew the nut to pull aside R38.
With the TUNE rontrol three steps away from
the fully count: clockwise position, slacken
one of the grub ws in the cord-drum boss.



Repalr °

Temporarity secure drive cord
ta drum with masking tape

Spring

by
;G
/ ‘.\
I
r"’
/ ;
e —— ——— = Rubber
< sleeves
Dimension of drive corg
from x tcy = B50mm {335~
CRUM REMOVED
FROM INSTRUMERT
Fig. 5.1 Replocing

Turn the TUNE control fully clockwise and
slacken the other grub screw. Remove the
TUNE and EXTRA FINE TUNE knobs. Un-
screw the nut and pull away the switch
assembly SG {rom the drum.

Remove the drum and attach the drive cord
as shown in Fig. 5.1, temporarily holding it
in place with adhesive tape. Seal the cord
knots with bakelite varnish.

(6)

“eplace the drum and completely refit the
switch 8G and R38 assemblies.

(7}

(8) Fit the loop of cord around the three pulleys.
Check that the cord spring is under tension.
If the cord has been properly dimensioned,
the expanded length of the spring will he about

12 mm (4 inch). Refit the knobs.

Attach the pointer to the drive cord and adjust
its position so that it reaches {or just passcs)
the 60 MHz and 124 MUz calibration marks :

(9)

(a) ©On GO - 86 MlHz range with hoth TUNE
and FINE TUNE controls fully counter-
clockwise,

(by On 86 - 124 MHz range with both TUNE
and FINE TUNE controls {ully clockwise,

(10) Refit scale plates, attenuator unit and case.

-

.. Withdraw
.. Swilch
~.._assembly

Stacken twe
Qrub strews

56

Remove nut

Slacken two screws ondrum boss

1#¢ 2tm0

cord drive

54 REPLACING TRANSFORMERS A16T1 T2

If modulator transformers T1 or T2 are
required to be replaced it is important that the
replacement be connected, in the same way as the
removed component, The reguired connections
are shown in Fig. 5.2

5

m 12
Cie ci9
green black

cie D1

c15

[LTSTTL]

Fig. 5.2

5.5 ADDITIONAL INFORMATION

1 further information is required please
write or telephone Marconi Instruments Limited,
Service Division - see address on back cover - or
contact nearest representative, quoting the type
and serial number on the data plate on rear of
instrument.

If the instrument is being returned for repair

please indicate clearly the nature of the fault or
the work you require to be done.

2015 {22)



Replaceable parts

Introduction

Each sub-assembly or printed circuit board
in this instrument has been allocated a unit identi-
fication in the sequence A0 to A12 and Al6 to A23,

The complete compenent reference carries
its unit number as a prefix e.g. A1C1 but for con-
venience in the text and on circuit diagrams the
prefix is not used.

However, when ordering replacements or in
correspondence the complete component reference
must be quoted,

One or more of the components fitted in this
instrument may differ from those listed in this
chapter for any of the following reasons:

(a) Components indicated by T have their value
selected during test to achieve particular
performance limits.

(b) Owing to supply difficulties, components
of different value or type may be substituted
provided the overall performance of the in-
strument is maintained,

(c) As part of a policy of continuous development,
components may be changed in value or type
to obtain detail improvements in performance,

When there is a difference between the com-
ponent fitted and the one listed, always use as a
replacement the same type and value as found in
the instrument,

Ordering

When ordering replacements, address the
order to our Service Divisicn (address on rear
cover) or nearest agent and specify the following
for each component required.

(1) Type* and serial number of instrument
(2) Complete circuit reference

(3) Description

4) MI code number

* as given on the serial number label at the rear
of the instrument; If this s superseded by a
model number label, quote the model number

P instead of the type number.

Component references

The components ave listed in alpha-numeri-
cal order and the following abbreviations are used:

C : capacitor

Carb carboen

Cer ceramic

Cerm cermet

D : semiconductor diode
Elec : electrolytic

FS ' fuse

IC : integrated circuit (package)
L : inductor

Max maximum

ME meter

Met : metal

Mic : mica

Min minimum value

Ox oxide

PL plug

Plas plastic dielectric

R H resistor

e} : switch

SK : socket

T : transformer

TP terminal

TR transistor

Ww wirewound

X : crystal oscillator

T : value gelected during test;

nominal value listed
: feed-through compoenent
W : watts at 709C -

TUNING DIODES

When ordering replacement diedes D1 and D2
for oscillator units Al to All it is necessary to
ensure that diodes of the correct voltage/capacitance
characteristic are supplied by following the instruc-
tions given below.

For instruments with serial numbers 116903/01
and onwards there is a label on Unit A12 bearing a
letter and a number to identify the particular group
of diodes used. To obtain the correct replacement
you order should call for :

(3] Type and serial number of instrument.
(li)y Complete circuit reierence e.g. A1D2,

B N



Replaceab!e.Parts

(iil} Description, i.e. Diode BB10SA,
(iv) MI code number 44529-003 plus Group
identificatjon code e.g. 44529-003/D3,

DETECTOR DIODES

Instruments with serial numbers up to
116904,/100 are fitted with type CG92H diodes to
units A16 and A17. Alg D1, D2 and A1l6 D39, D1o
are matched pairs (d.c¢. and r.f.) and each of these
pairs has a corresponding pair in A17 - D1, D2
and D4, D5 which has been selected to have a
matching d.e¢. characteristic. Consequently when
replacing a diode pair in A16 it is also necessary
to replace thq_ corresponding pair in A17. To
obtain a suitable group of four diodes your order
should specify :

(i) Type and serial number of instrument.

(ii)  Complete circuit reference e.g. A16D1D2 +
Al17D1D2,

(iii) Description : Matched and selected CG92H,

(iv) MI code nmumber : 44529-¢01 plus two selec-
ted 28321-161.

When replacing a diode pair in A17 it is
sufficient to replace just these two diodes provided
that the d.c. characteristic of the corresponding
pair in Al6 is ascertained, to allow a suitahble pair
to be selected. To do this :

(1} Temporarily remove the connection to ping
4 and 3 (for DI, D2} or to pins 12 and 13 (for D4,
D5) on Al6.

{2} Using only a GEC Selectest or Avometer
inodel 8 set at Q range, measure the forward
resistance of each diode by connecting the meter,
in turn, between each pin and the junction of the
two diodes, :

(3)  Add the two resistance values so found,
e.g. 450 © +450 9 = 900 Q.

Specify in your order :

(i) Type and serial number of instrument.

(if)  Complete circuit reference e.g. Al7D1D2,

(iii) Desecription : Selected CGY2H,

(iv)  MI code numher : two 28321-161 selected for
combined resistance of (the value measured
as described above),

Instruments with serial numbers 116905/001
and above are fitted with hot carrier diodes type
5082-2835, MI code 28349-006 which do not require
selection and may be ordered straight forwardly,

42

Clreuit
reference Descriptien M.l code
Unit
When ordering, prefix circuit refzrence with AQ
C1 Elec 2200pF 450-10%, 40V 26426-086
Cc2
to Cer £ 0.001uF +80-20% 300V 26373-733
C2s
Cc26 Cer @ 50pF 10% 300V 26333-229
c27 Cer @ 50pF 107, 300V 26333-229
C28 Cer O 50pF 107 300V 26333-229
Cc29
to Cer © 500pF +80-207 300V 26373-732
Cas
€36 Cer ¥ 50pF 10% 300V 26333-229
Cc37 Cer @ 500pF +80-20% 300V 26373-732
€38 T Elec 22uF 4207 15v 26486-583
D1 LED (On-Off indicator) 28624-103
Fs1 160mA slow-blow (190-264 V) 23411-054
or 250mA slow-blow (95-132 V)  23411-055
Holder for FS1 23416-191
rs2 500mA slow-blow 23411-056
Holder for FS2 23416-191
11 Choke 100uH 23642-561
L2 Choke 100uH 23642-561
L3 Choke 100uH 23642-561
14 Choke 100uH 23642-561
L5 Choke 100uH 23642-561
L6 Choke 100pH 23642-561
L7 Choke 100pH 23642-581
L8 Chorke l100uH 23642-561
L9 Choke 100uH 23642-561
L1o Choke 100uH 2306142-561
111 Choke 10uH 23642-555
112 Choke 10pH 23642-555
113 Choke 100pH 23642-561
L14 Choke 1001 23612-561
L15 Choke 10ul 230642-555

2015 (2¢)




Circuit
reference

L16
L17
Lis

ME1

R1
R2
R3
Rt
R5
Rs6
R7

R15

R5 to R15 (inclusive) mounted on RANGE switch 8D

Rig
R17
Ris
R19
Rz20
R21
R22

R27
R2g
R29
R30

2015 2

Description
Choke 10uH
Choke 100pH
Choke 100uH

Mater

Cerm 1k& 109 0 2W
Cerm 1kG 109, o 2W
Met film 1k& 2% tw
Cerm 1k{ 109, o 2W
Met film 2.2k0 2% tw
Met film 1.5kQ 29 1w
Met film 1.1k& 27 1w
Met film 750¢ 2% iw
Met film 510¢ 2% 1w
Met film 360G 2% 1w
Met film 240G 2% 1w
Met film 180G 2% 3w
Met film 1206 2% {w
Met film 1306 2% Lw
Met film 150¢ 2% 1w

Cerm 10k§ 10% 2w
Met film 1.1k$ 2% 1w
Met film 750¢ 2% 3w
Met film 6808 29 %AW
Met film 560€ 2% Lw
Met film 510¢ 2% tw
Met film 430€ 2% lw
Met film 430G 2% Lw
Met film 390% 29 iw
Met film 360% 2% iw
Met film 330G 2% w
Met film 300G 2% 1w
Met film 3008 2% 3w
Met film 240G 2% 3w
Met film 220% 2% 3w

M., cade
23642-555
49116-909
49116-909

LE550-011

24773-274
24773-270
24773-264
21773-252
24773-2338
214773-255
24773-251
24773-252

24773-253

25725-404
24773-274
24773-270
24773-269
24773-267
24773-2686
24773-264
24773-264
24773-263
24773-262
24773-261
24773-260
24773-260
24773-258
24773-257

Circuit

reference Description

R31 Met film 2004 27 dw

R32 Met film 180 2% lw

R33 Met film 1600 2% 1w

R34 Met film 130G 27 1w

R35 Met film 1209 2% 1w

R36 Met film 1000 27 dw

R17 to R35 {inclusive) mounted on TUNE switch SG

R37 WW 100K$ 107 10-turn 0. 8W

R33 WW 10ke 107 Iw

R39 Mot film 504 Ph /8w

R40 Met film 2000 27 iw

Ril Met film 820¢ 27 1w

RiZ T et film 2. 21 27 iw

R43 Met film 4708 277 4wy

54 Function switch

5B Carrier switch 4-pole 3-pos.

SC Deviation multiplier switch
SPDT

5D1 Front wafer of carrier range
switch

SD2 Rear wafer of carrier range
switch

SE Supply switch DPDT

SF Voltage scloclor switeh .
230V/115v

SG Tune switch -

SEA Bulgin P580

SKB BNC 506G (Ext mod in )

SKC BNC 500 (Int mod out)

SKD BNC 509 (Syne in)

SKE DIN speaker type {IF probe
supply)

SKF TNC 508 {counter out)

SKH BNC 505 (RF our)

T1 Mains transformer

TP1 Battery terminal + input

TP2 Battery terminal - {nput

Repluceable Parts

Far symbols and gbbreviations see introduction to this chapter

M., code
214773-256
24773-255
24773-251
24773-252
24773—251-
24773-249 |

25885-031
25812-606
246516-32

24773-256
24773-271
21773-281
24773-265

41340-022
23462-267

23162-252
44340-031

41340-030
23462-258

23467-155
14340-015
23423-159
23443-443
23443-443
23443-443

23435-252
23444-741
43129-029

43490-010

23235-174
23235-176



Replaceable Parts

Circuit
reference Description
TR1 Transistor 2N3055

Xlto
X40

Unit oscillator range 1

When ordering, prefix circuit reference with At

Ferrite bead

C1 Cer 0.01pF +80-20% 100V
c2 T Cer 10pF 20.5pF 500v
C3 Cer 220pF 20% 500V

C4 Cer var. 0.5 - 5pF

m Tuning varactor BB105A )
D2 Tuning varactor BB105A
R1 Met film 300kQ 2% W

R2 Met film 300kQ 2% 1w

R3 Met film 1kQ 2% 3w

R4 Met film 10k 2% 3w

R5 Met film 1008 2% jw

R6 T Met film 22k 2% 3w

Ti Coil assembly

TR1 Transistor WiN428

Unit oscillator range 2

When ordering, prefix circuit reference with A2

C1 Cer 0.01uF +80-20% 100V
C2 1 12pF 10% 500V

C3 Cer 220pF 20% 500V

C4 Cer var. 0.5 - 5pF

D1 Tuning varactor BB105A
D2 Tuning varactor BB105A
R1 Met {ilm 300kQ 29, W

R2 Met film 300kQ 20, 1w

M.1. code
281456-567

41372-008

26383-055
26343-121
26383-134
26845-141

See p.41

tuning diodes

24773-321
24773-321
24773-273
24773-297
24773-249
24773-305

44290-079

28459-025

26383-055
2G6343-125
2(383-134
26845-141

See p.41

tuning diodes

24773-332
24773-332

Circuit

reference Description
R3 Met film 1k 2% jw
R4 Met film 10kQ 2% Iw
R5 Met film 1009 29 §w
R6 1 Met film 22kG 29 1w
T1 Coil assembhly

TR1 Transistor WN428

Unit oscillator range 3

When ordering, prefix circuit reference with A3

C1 - Cer 0.01uF +80-20% 100V
C2 1 Cer 15pF +0.5nF 500v
c3 - Cer 220pF 20% 500V

C4 Cer var. 0.5 —'5pF

D1 Tuning varactor BB105A
D2 Tuning varactor BB105A
R1 Met film 300k$ 29 3y
R2 Met film 300k 2% 1w
R3 Met film 1kQ 27 1w

R4 Met film 10k 2% Iw
R5 Met film 1008 277 Jw
T1 Coil assembly

TR1 Transistor WN428

Unit oscillator range 4

When ordering, prefix circuit reference with A4

C1 Cer 0.001upF +80-20% 500V
C2 1 Cer 10pF +0.5pF 500V

C3 Cer 220pF 207, 500V

C4 Cer var. 0.5 ~ 5pF

D1 Tuning varactor BB105A
D2 Tuning varactor BB105A

For symbols and cbbreviations see intraduction to this chapter

M.1. code
24773-273

24773-297
24773-249
24773-305

44290-080

28459-025

26385-055
26343-127
26383-134
26845-141

See p.41

tuning diodes -

24773-332
24773-332
24773-273
24773-297
24773-249

44290-081

28459-025

26383-242
2G343-121
26383-134
2G845-141

See p.41
tuning diodes

9MN18 (V)




Circuit
reference

C3
C4

m
D2

R1

R3

T1

TR1

Cesenption

Cer 220pF 207 500V
Cer var. 0.5 - 5pF

Tuning varactor BBL0O5A

Tuning varactor BB105A

Met film 300k 27 Ly

il

Met film 300k§ 27
Met film 1kQ 2% 1w

=~

W

Met film 10k§2 27 dw

Met fitm 1000 2% 1w

Coil assembly

Transistor Wi.128

Unit oscillator range 7

When ordering, prefix circuit reference with A7

Circuit

reference Description M.1 code
R1 Met film 300kQ 2% 3w 21773-332
R2 Met film 300kG 2% 1w 24773-332
R3 Met film 1kQ 2% Iw 24773-273
R4 Met film 10k 2% 4w 24773-297
R5 Met film 100G 29 3w 24773-249
Tl Coil assembly 14250-082
TR1 Transistor WN428 28459-025
Unit oscillator range 5§

When ordering, prefix circuit reference with AS

C1 Cer 0.001uF +80-20% 500V 26383-242
C2 T Cer1lopF +0.5pF 500V 26343-121
C3 Cer 220pF 20% 500V 26:383-134
Cd Cer var, 0.5 - SpF 26845-141
D1 Tuning varactor BB105A See p.41
D2 Tuning varactor BB1054 } tuning diodes
R1 Met film 300k 29 Iw 24773-332
R2 Met film 300kQ 2% tw 24773-332
R3 Met film 1k§ 29 iw 24773-273
R4 Met film 10kQ 2% w 24773-297
R5 Met film 100G 2% 1w 24773-249
T1 Coil assembly 44290-083
TR1 Transistor WN-L28 28459-025
Unit oscillator range 6
When ordering, prefix circuit reference with Aé

C1 Cer 0.001uF +80-20% 500V 26383-247
C2 T Cer 7.5pF 10.5pF 500V 26343-117

Cl1 Cer GBO0pF +~10-20% 500V
C2 - Cer 7.5pF 10.5pF 500V
C3 Cer 220pF 2077 500V

C4 Cer var. 0.5 - 5pF

D1 Tuning varactor BB105A
b2 Tuning varactor BB105A
R1 Met film 300kG 2% 4w
R2 Met film 300k 27 dw
R3 Met film 1kQ 27 1w

R4 Met film 10kQ 2% Lw
R3 Met film 1009 27 iw

T1 Coil assembly

TR1 Transistor WN423

For symbols and obbreviations see Introduction to this chapter

I2N1S (P~}

Replaceable Purts

M.1. code

26383-134
26845-141

See p.41

tuning diodes

21773-332
24773-332
24773-273
24773297
24773—249_

4.4290-081

28159-025

26383-141
26343-117
26383-134
26845-141

See p.41
tuning diodes

24773-332
24773-332
24773-273
24773-297
24773-249

44290-085

28459-025



Replaceable ports

Circuit
reference

Description

Unit (a8) oscillator range 8

When ordering, prefix circuit reference with A8

Cl1
Cc2
C3
C4

D1

™

R1
R2
R3
R4
RS

T1

TR1

Cer 470pF +0-20% 500V
Cer 12pF . 10% 500V
Cer 220pF 207 500V
Cer var. 0.5 - 5pF

. Tuning Yaractor BB105A

Tuning varactor BB105A

Met film 300kQ 2% 3w
Met film 300kQ 2% 3w
Met film 1kQ 2% W
Met film 10kQ 2% iw
Met film 1008 2% 1W

Coil assembly

Transistor WN428

Unit oscillator range 9

n ordering, prefix circuit reference with A9

C1
c2
C3
C4

D1
D2

R1
R2
R3
R4

Cer 330pF 20% 500V
Cer LOpF #0.5pF 500V
Cer 220pF 20% 500V
Cer var. 0.5 - 5pF

Tuning varactor BB105A
Tuning varactor BB105A

Met film 300k 2% 3 W
Met film 300kQ 2% 1w
Met {ilm 1k$2 2% 4W
Met film 10k 2% W
Met {ilm 10002 2% 3w

M. code

26383-139
26343-125
26383-134
26845-141

See p.41

tuning diodes

24773-332
24773-332
24773-273
24773-297
24773-249

44290-086

28459-025

26383-136
26343-121
26383-134
26845-141

See p. 41

tuning diodes

24773-332
24773-332
24773-273
24773-297

24773-249

Circuit
reference

T1

TR1

Descript.en

Coil assembly

Transistor WN128

Unit oscillator range 10

When ordering, prefix circuit reference with A10

C1
Cc2
C3
C4
C5
Cé

D1
D2
D3

Rl
R2
R3
R4
R5
Ré
R7

11

TR1

Cer 220pF 207 500V

Cer 2,2pF 20.5% 500V

"Cer 100pF 20% 500V

Cer var. 0.5 - 5pF
Cer G8pF 20% 500V
Cer 2.2pF 20.25% 750 V

Tuning varacior BB105A
Tuning varactoer BB105A
Diode 1N1148

Met {ilm 4. 7kQ 2% iw
Met film 10kQ 2% iw
Met film 10k$ 2% 1w
Met film 2.2k 2% iw
Met film 10k§2 2% 1w
Met film 1009 2% 1w
Carb 229 5% 3w

Oscillator inductor

Transistor BFRY0

Unit oscillator range 11

When crdering, prefix circuit reference with ATt

C1
cz ¥
C3
C4
C5

Cer 100pF 20% 500V
Cer 47pF 207 500V
Cer 100pF 20% 500V
Cer var. 0.5 - 5pF
Cer GEBpF 209 500V

For symbols and ebbrevictions see introduction to this chopter

HM.1. code

44290-087

28459-025

26383-134
26343-110
26343-167
26815-141
26343-163
26324-011

See p.11

tuning diodes

28336-076

24773-289

28452-167

26343-167
26343-113
26343-167
26845-141
26313-163




Circuit

reference Descriptian
Di Tuning varactor BB1osA
Dz Tuning varactor BB105A
R1 Met film 4.7k 27 Lw
R2 Met film LokQ 2% iw
R3 Met film 10kQ 2% 3w
R4 Met film 1kQ 27 iw
R5 Met film 10kQ 2% 1w
R6 Met film 10042 2% 1w
R7 Carb 22Q 59 iw
11 Oscillator inductor
TR1 Transistor BFRY0

Unit mother board

When order,

ing, prefix circuit reference with A1

C1 Cer 0. 01uF +80-20% 100V
c2 Cer 0.01uF +80-20% 100V
c3 Cer 0.01uF +80-20% 100V
C4 Cer 0,001uF +80-207 500V
C5 Cer 0.001uF +80-20% 500V
C6 Cer 0. 001uF +80-20% 500V
Cc7 Cer 0.00Iu¥F +80-20% 500V
c8 Cer 100pF 20% 500V

o] Cer 68pF 20% 500V

Clo Cer 470pF +0~20% 500V
Ci1 Cer 100pF 20% 500V

C12 Cer 0.01uF +80-20% 100V
C13 Cer 0.01uF +80-20% 100V
Cl4 Cer 0.001uF +80-20% 500V
C15 Cer 0,001uF +80-20% 500V
Cls Cer 0.001uF +80-20% 500V
Cciv Cer 0, 001ur +30-20% 500V
Cis Cer 0.001uF +80-20% 500V
C19 Cer 470pF +10-20% 500V
C20 Cer 470pF +0-20% 500V

;

2018 941\

ML code

See p, 41
tuning diodes

24773-289
24773~-297

24773-297

24773-273
21773-297
24773-219
24312-788

28452167

26383-055
26383-055
26383-055
26383-242
26383-242
26383-242
26383-242
26343-167
26343-163
26333-139
26343-167
26383-055
26383055
26383-242
26383-242
26383-242
26383-242
26383-242

26383-139

26383-139

Repiaceable pa rts

Circuit

reference Description M.1. code

D1 Diode 1N3062 28336-248
D2 Diode 1N3062 28336-218
D3 Diode 1N3062 28336-248
D4 Diode 1N3062 28336-248
D5 Diode 1N3062 28336-2-18
D6 Diode 1N3062 28336-248
D7 Diode 1N3062 28336-248
D8 Diode 1N3062 28336-218
D9 Diode 1N3042 28336-248
D10 Diode 1N3062 28136-2.18
D11 Diode 1N3062 28336-248
D12 Diode 1N3062 28336-248
D13 Dicde IN4148 28336-076
R1 Met film 100k® 2% dw 21773-321
R2 Met film 1.8kQ 2% 1w 24773-279
R3 Met film 1008 27 4w 24773-249
R4 Met film 1002 27 1w 24773-249
R5 Met film 1000 27 Jw 24773-2.10
R§ Met film 100% 2% 1w 21773-249
R7 Met film 100€ 2% Jw 24773-249
R8s Met film 1009 2% Jw 24773-249
R9 Met film 1009 2% Iw 24773-2149
R10 Met film 1009 27 jw 24773-249
R11 Met film 1000 2% 1w 24773-249
R12 Met film 1008 2% 1w = 24773-249
R13 Met film 1000 2% 3w 24773-249
X1 Ferrite bead 41372-006
X2 Ferrite bead 41372-006

Unit pre-amplifier, modulator, counter
amplifier, wide band amplifier

When ordering, prefix circuit reference with Alé

C1 Cer 0.000pF +80-20'% 500V 26383-242
C2 Cer 0.01uF +80-20% 100V 26383-055
C3 Cer 0.001uF +80-20% 500V 26383-242
C4 Cer 0.001uF +80-20% 500V 26383-242

For symbols and obbreviations see Introduction to this chapter



R..cplaceob.'e parts

Circuit

reference Description
Ch Cer 10pF 20% 500V
Cé6 Cer 47pF 20% 500V
Cc7 Cer 0.01uF +80-20% 100V
C8 Cer 0.01uF +80-20% 100V
C9 Cer 0,001uF +80-20% 500V

Clo Cer 0.01uF +80-20% 100V
Cl11 Cer 0.01puF +80-20% 100V
Cil2 Cer 1pF +0.5pF 500V

C13 Cer 0.01pF +80-20% 100V
Cl4 Cer 0.801uF +80-20% 500V
C15 Cer 0.001uF +80-20% 500V
L1 Cer 0.001pF +80-20% 500V
C17 Cer 0.001uF +80-20% 500V
C1i8 Cer 0.001uF +80-20% 500V
C18 Cer 0.001pF +80-20% 500V
c20 Cer 0.1uF +50-25% 30V

C21 T Cer 3.3pF 20.5pF 63V

c22 Cer 0.001uF +80-20% 500V
c23 Cer 0.01uF +80-20% 100V
Cc24 Cer 0.01pF +80-20% 100V

C25 Cer 0.001uF +80-20% 500V

c2¢ Cer 0.01pF +80-20% 100V

c27 Cer 0.001uF +80-20% 500V
Cud Cer 220pF 20% 500V

C29 Cer 0. 001uF +80-20% 500V
C30 Cer 0.01uF +80-20% 100V

C31 Cer 0.001uF +80-20% 500V
C32 Cer 0.01uF +80-20% 100V
C33 Cér 0.001u¥F +80-20% 500V
C34 Cer 0.001pF +80-20% 500V

C35 Cer 0.001uF +80-20% 500V
C36 Cer 68pF 20% 500V

C37 Cer 82pF 20% 500V
C38 Cer 0.001yF +80-20% 500V
C39 Cer 18pF 20% 500V
C40 Cer 18pF 20% 500V
C41 Cer 0.001uF +80-20% 500V

M.1, code
26343-121

26343-113
26383-055
26383-055
26383-242
26383-055
26383-055
26343-101
26383-055
26383-242
26383-242
26383-242
26383-242
26383-242
26383-242
26383-031
26343-459
26383-212
26383-055
26383-055
26383-242

26383-055
26383-242
26383-134
26383-242
26383-055
26383-242
26383-055
26383~242
26383-242
26383-242
26343-163
26383-134
206383-242
26343-~129
26343-129

26383-242

Circuit
reference

C42
C43
C44
c4s5 T

C46
to 'f

C49
€50
cs51 t

D1, D2
D3-D6
D7, D8

Descripticn

Cer 0.01uF +80-20% 100V
Cer 10pF 20% 500V
Cer 10pF 209 500V

Cer 2.2pF 107, 63V

Cer 0.001pF 4R0-20% 500V

Cer 2.7pF +0.5pF 500V
Cer 3.3pF 20.5% 500V

Sce p.42, detector diodes
‘Matched set of four diodes

PIN dicde

D5, D10 See p.42, detector diodes

D11-D14 Matched sct of four diodes

L1
L2
14

R1
R2

R3

R4

R5

R8

R7

RS

Rg T
R10
R11
R12
R13
R14
R15
R16
R17
R18

Inductor 100pH 10%
Inductor 100uH 107,
Inductor 33pH 107,

Met film 829 2% Jw
Met film 43§ 2% }w
Met film 1008 2% 1w
Met filin 6.89 2% 1w
Met film 2702 2% 3w
Met film 2009 2% 3w
Met film 25090 2% 3w
Met film 200Q 2% 1w
Met film 399 2% lw
Met film 10002 2% IV
Met film 22Q 2% jw
Met film 2700 2% }w
Met film 1209 2% 1w
Met film 270Q 2% 3w
Met film 4782 29, 1W
Met film 1500 2% 1w
Met film 15k 24 1w

Met film 15k 2% 1w

For symbols and abbreviations see introduction to this chopter

LR

M. code
26383-055

26343-121
26313-120

26582-118

263R3-242

26313-109
26343-111

44529-007
28383-999

44529-007

23642-561
23642-561
23642-558

24773-247
24773-240
24773-249
24773-221
24773-259
24773-256
24773-259
24773-2586
24773-239
24773-249
24773-233
24773-259
24773-251
24773-259
24773-241
24773-253
24773-301
24773-301




Circuit
reference
R19
R20
R21
R22 +
R23
R24
R25
R26

TR1
TR2
TR3
TR4
TRS
TR6

TRS8

X3

Description

Met film 150 2% tw
Met film 820 2% Lw
Met film 2009 2% w
Met film 68k 2% w
Met film 1k 2% 1w
Met film 4700 2% 1w
Met film 5.6kQ 2% iw
Met film 6.8kQ 2% 1w
Met film 2000 29, Iw
Met film 3902 2% Iw
Met film 150 29 iw
Met film 56kQ 2% iw
Met film 1k 2% 3w
Met film 82Q 29, tw
Met film 200§ 27 iw
Met film 12kQ 2% dw
Met film 43090 2% iw
Met film 824 17 3w
Met film 1k 2% iw
Met film 5600 2% w
Met film 229 2% lw
Met film 680 2% tw
Met film 390¢ 2% iw

Transformer

Transformer

Transistor BFR90
Transistor BFR90
Transistor BFY90
Transistor BFYJ0
Transistor BFR90
Transistor BFY90
Transistor BFY90
Transistor BFY90

Ceramic bead

M.1. code

24773-229
24773-247
21773-254
24773-317

24773-265
24773-291
21773-293
24773-258
24773-263
21773-229
24773-315
24773-273
24773-247
214773-256
24773-299
21773-264
24762-569
24773-273
21773-267
4773-23
4

no

o

321

-1
-1
(]

na

17

-3

3-26

[

43590-008
43590-009

28452-167
28462-187
28452-157
28452-157
28452-167
28452-157
28452-157
28452-157

23213-146

w2

Circuit
reference

Description

Unit ALC and AM driver

When ordering, prefix circuit reference with Aj7

C1
cz
C3
C4
C5
C6
C7
8
C9

IC1

R1

R3

R10

Cer 0.01uF +80-207% 100V

Cer 0.1uF +50- 20% 30V

Elec 22uT +100-207% 25V
Elec 47uF +100-20% 40V
Elec 47uF +100-207% 40V
Elec 10uF +100-207% g3V

Plas 2.2uF 109 Gl.?V
Cer 100pF 207 500V
Cer 100pF 207 100V

Cer 0.01uF +80-20% 160V

Elec 22uF 207 15v

Cer 100pF 207 5600V
Cer 100pF 20% 500
Plas 3500pF 27 125v

See p. 12, dptector diodes

Diode 1N41148

See p.12,

LATLL (operational amplifier)

Met film 1k 27 1w
Met film 1kQ 2% fw
Met film 4. 7k$2 277 1w
Met film 10k Q 277 1w

Carb var. 22002 10% lw

Met film 560Q 27 3w
Met film 3908 2%, 1w
Met film 22k 29 }w
Met film 10k 2% iw

For symbals and abbreviations see Introduction to this chapter

detector diodes

Replaceabis parts

M. cade

26383-055
26383-031
26415-805
26415-810 _
26415-310
26415-802
26582-1418
26243-167
26342-167
26333-055
26186-583
261443-167
26343-187
26516-666

283336 -676

28461-304

24773-273

24773-297
25711-548
247%3—267
24773-261
24773-305
24773-297



Replaceable parts

Circuit
reference
R12
R13
R14
R15
R16
R17
R18
R19
R20
-1
R22
R23
R24
R25
R2e
R27
R28
R29
R30

R3l
R32

R33

R35
R36
R37
R38
R39
R40

TR1
TR2
TR3
TR4
TRS
TRE
TR7

Description

Met film 5.6k 2% Iw
Met film 15kQ 2% W
Met film 1k 2% 3w
Met film 430Q 2% iw
Met film 2.7k 2% W
Met film 1kQ 2% iw
Met film 4308 2% IW
Met film 15k 2% 3w
Met fifm 2.2kQ 2% W
Met film 4.3k 2% ;W
Met film 3.3k 2% W
Met film 36k 2% 3W
Met film 36k0Q 2% §W
Met film 8.2k§ 2% iw
Met film 8.2kQ 2% iW
Met film 120kQ 2% IW
Met film 12k$ 26 3w
Met film 27k 2% 3 W
Met film 47k 2% 3W

Met film 1.5kQ 2% Iw
Met film 6.2k§2 2% iw

Met film 6808 2% iw
Met film 2kQ 2% iw
Met film 5.6kQ 2% 3W
Met film 1518 2% iw
Met film 27kQ 2% W
Met film 27kQ 2% iW
Carb 470k 5% 1/8W
Carb 470k 5% 1/8W

Transistor BCY71
Transistor BCY71
Transistor BC109
Transistor BC107
Transistor BC107
Transistor BC107
Transisior BC107

M.I. code

24773-291
24773-301
24773-273
24773-264
24773-283
24773-273
24773264
24773-301
24773-281
24773-288
24773-285
24773-310
24773-310
24773-295
24773-295
24773-323
24773-299
24773-307
24773-313
24773-277
24773-292
24773-269
24773-280
24773-281
24773-301
24773-307
24773-307
24311-937
24311-937

28435-235
28435-235
28452-777
28455-437
28455-437
28455-437

28455-437

Circuit
reference
TRS8
TRS
TR10

Description

Transistor BCY70
Transistor BCYT0

Transistor BCY70

Unit Monitors

When ordering, prefix circuit reference with A18

C1
cz
C3

D1
D2
B3

D5
D6

R1
R2
Rr3
R4
R5
R6
R7
RS
RY
R10
R11
R12
R13
R14
R15
R16
R17
R1Rr

Plas 0,47uF 10% 63V
Elee 22uF +100-20%, 25V
Plas 0.47uF 10% 63V

Diode 1N4148
Diode 1N4148
Diode 1N4148
Diode 1N4148
Diode 1N4148
Diode 1N4148

Met film 1.1kQ 2% 3W
Met film 3.3k 2% 31w
Carb war 2.2kQ 20% 0.21W
Met film 4.7kQ 2% 3w
Carb var 10kQ 10% 1w
Met film 27kQ 2% 1 W
Met film 220kQ 2% iw
Met film 2.2kQ 2% Iw
Thermistor 1.5k (CZ3)
Met film 6809 27 W
Met film 1.5k 2% iW
Met film 10k$: 2% Iw
Met film 3.3kQ 2% Jw
Met film 4,7k$ 2% iw
Meat film 4.3kQ 2% iW
Met film 3.9kQ 2% W
Carb var 47kQ 107 5W

Met film 5,1k 2% 1w

For symbols and obbrevictions ses introduction to this chapter

M.l code

28434-857
28434-857
28434-857

26582-410
26415-805
26582410

28336-676
28336-676
28336-676
28336-676
28336-676
28336-676

24773-274
24773-285
25711-547
24773-289
25711-543
24773-307
24773-329
24773-281
256R3-644
24773-269
24773-277
24773-297
24773-285
24773-289
24773-288
24773-287
25711-549
24773-290




Circuit
reference

R19
R2o0
R21
R22
R23

TR1
TR2

Description
Met film 2.2k 29 lw
Met film 8.2k0 29 Ly
Met film 10k 2% 1w
Carb var 2208 197, iw
Carb var 1kG 107 W
Met film 15kQ 2% iw
Met film Loke 27 1w
Met film 2.2kQ 29 1w

Transistor Bl 08
Transistor BC1 09

M1 code

24773-281
24773-2953
24773-297

Unit modulation oscillator and FM drive

When ordering, prefix circyit reference with A19

C1
c2
C2

C4
C5
ce
C7
C8
-9

Rlg
Ril
Ri2

Plas 0.018ur 2% 125v
Plas 0.018pF 2% 125V
Elec 22uF +100-20% 25v
Cer 0. MT7ur +50-207% 30v
Elec 22uF +100-20% 25V
Plas 0.47p¥ 10% 63v
Elec 100uF 207 10v

Elec 100uF 20% 10V

Elec 22ur 20% 15v

Met film 18k 2% Jw

Met film 18kQ 2% 1w

Met film 2.2k 2% 1w

Met film 6800 2% 1w

Met film 22kQ 27 Jw

Met film 9.1k 2% 1w
Thermistor 201k {RAS4) 207,
Met film 1kQ 2% 1w

Met film 100kQ 29 1w

Met film 5600 27 Sw

Met film 6.8k 27 1w
Car var. 2 5k 207% 0.21W

26516-786
26316-786
26415-805
26383-018
26415-805
26582-110
26486~QUG
26486—666
20486-583

24773-303
24773-303
24773-281
24773-269
24773-305
24773-29¢
25683-387
24773-273
24773-321
24773-267
24773-293

25541-322

Circurt

reference

R15

R28
R27
R23
R29
R3O

TR1
TR2
TR3
TR4
TR3

—+ -

~ ~

Replaceabie parts

Description

Met film g2ke 27 4w
Met film 220k0 27 dw
Met film 10k 27 1w

Met film 1009 27 1w

(gl

Met film 1000

ro
=3
pre

iw
hw
Met film 1000 27 Lw

Met film 10052 2

3
o

Met film 2400 27% 1w
Met filim 22kQ 277 Ly
Met film 2200 27 Ly
Met film 9.1k0 27 Jw
Met film 10k 27 Iy
Met film 2.2k 27 4w
Met film 2206 27 ly

Met film 2704 27 T

Transistor BC103
Transistor BCYT1
Transistor BCY71
Transistor BClog

Transistor BC108

Unit power supply

When ordering, prefix circuit referance with A20

cz2
C3
C4
C5
Ci
Cc7
Cs
Cca

D1
D2
D3
D4

Elec 100uF +100-2¢7 25v =
Cer 0.0047uF +80-20% 100V
Tant 4. 7uF éO% 35V

Elec 100uF +100-20% 25V
Cer 0.01uF +1 00-20% 1oov
Plas 14F 10% 63v

Plas 2. 2u1 10% 63V

Cer 0.1pF +50-207 30V

Diode 1N4004
Diode 1N4004
Diode 1N4004
Diode 1N-4004

For symbols and abbreviations see introduction to this chapter

M1, code

24773-319
21773-329
24773-297
24773-249
24773-249
24773-249
24773-249

24773-2549

28452-787
28135-235
25435-215
28452-787

26423-244
206383-321
26486-219
26423-243
26383-055
26582-414
26582-418
26383-031

28357-028
28357-028
28357-028

. 28357-028



Replaceable parts

Circult
reference

D5
D7

R1
R2
R3
R4
R5
R6
R7
Rg-
®9 T
R10t
R11
R12
R13
Ri4 T
R15
R16
R18

TR2
TR3
14
TR5
TR6

TR7
TR8

Description
Diode Zener 25B8.2

Diode 1N4004

Met film 2,2k 2% 3w
Met film 2.2kQ 2% iw
Met film 12kQ 2% 3w
Preset 2.2k 20% 0. 21W
Met film 7.5kQ 2% tw
Met film 2.2kQ 2% 3w
Met fitm 1.5kQ 2% 1w
Met film 24kQ 2% 3w
Met film 2.7k 29 3w
Met film 6.8kQ 2% Iw
Met film 2.2kQ 2% iw
Met film 1009 2% Iw
Met film 13k 2% 3w
Met film 3k 2% iw
Met film 1002 2% 3w
Met film 3.3kQ 2% 1w
WW 1.5k 5% 1.5W

Transistor BFY51
Transistor BC108
Transistor MM4001
Transistor BCY71

Transistor BF244PB
{complete with matched
resistors R9 and R10)

Transistor BC239C
Transistor BC234C

Unit fine tuning

When ordering, prefix cireuit reference with A21

Cl
c2
C3

R1 T

R2

52

Plas 0.47uF 10% 63V
Elec 22uF 20% 15V
Plas 0.1uF 10% 100V
Met film 6.8k2 2% 2w
Met film 10kQ 29, I w

M.1 code
28371-873

28357-028

24773-281
24773-281
24773-299
25711547
24773-294
24773-281
24773-277
24773-306
24773-283
24773-293
24773-281
24773-249
24773-300
24773-284
24773-249
24773-321
25123-084

28455-827
28452-787
28438-436
28435-235
46883-258

28452-771
28452-771

26582-410
26486-583
26582-211
24773-293
24773-297

Clreuit
reference

R4
RS
Ré6
R7
R8s
RS9
R10
R11

TR1

Unit

When ordering. prefix circuit reference with A2}

CAM
CAM
CAM
CAM
CAM

R1
R2
R3
R4
R5
RG
R7
Rg
R9
Rlo
R11
Ri2
R13
R14
R15

SA
SB
5C

Description

Met film 2kQ 29 Iw
Met film 2k 2% 3w
Met film 10kQ 2% 1w
Met film 220k 2% Iw
Met film 10k 29, iw
Met film 150k 2% iw
Carb 1MQ 5% W
Carb 1MQ 5% Iw

Transister BFW11

M.l code
24773-280

24773-280
24773-297
24773-329
24773-297
24773-325
24311-945
24311-945

28459-012

coarse RF output (attenuator)

10dB

20/1dB
20/2dB
30/1dB
30/2dB

i

Met film 7906 17 1w

&

Met film 790G 1% 1w

F =S

Met film 247G 1% 1w
Met film 2476 193w

Met film 71.2G 1% 31w
Met film 53.36 19 1w
Met film 53.30 1% 3w
Met film 53.3% 1% 1w
Met film 53.3¢ 1%1iw
Met film 61.1Q 1% 3w
Met {ilm 61,18 1% 3w
Met film 61,19 1% iw
Met film 61.19 1% 3w

Met film 96,302 1% Iw

Met film 96.3Q 1% {w

Microswiteh UHF
Microswitch UHF
Microswitch UHF

For symbofs and abbreviations see introduction to this chapter

31359-021
31359-019
A1359-018
31359-020

24762-646
24762-646
24762-631
247G2-631
24762-572
24762-557
24762-557
24762-557
24762~557
24762-571
24762-571
24762-5%1
24762-571
24762-582
24762-582

23483-131
23483-131
23483-131




Circuit
reference

SD
SE
SF
5G
SH
SJ
SK

Description

Microswitch UHF
Microswitch UHF
Microswiteh UHF
Microswitch UHF
Microswitch UIF
Mieroswitch UHF
Microswitch UHF

M.1, code

23483-131
23483-131
23483-131
23483-131
23183-131
23483-131
23483-131

Unit FM predistortion‘temperature

compensation

When ordering, prefix cireyir reference with A23

Cl
cz2

D1
D2

R1
R2
R3
Rd
R5
R6
7
R8
R9
R1o
R11

Elec 4.7TuF 20% asv
Elec 4.7uF 20% 35v

Diode 1N4148
Diode 1N4143

Carb 680k 57 1/8w
Met film 10ke 2% tw
Met film 100k 29, iw
Met film 56k%2 2, iw
Met ox 820kQ 29 iw
DMtox33md22%%“f
Resistor assembly 2700
Met film 2200 29 Lw
Met film 5600 29 1w
Thermistor 1.5k (CZ3)
Met film 8200 2% 1w

Miscellaneoys

Cap and chain (TNC)

26486-219
26486-219

28336-676
28236-678

24311-941
24773-297
24773-321
24773-315

24573-149 -

24573-133
44359-003
24773-257
24773-321
25683-644
24773-271

23444 -898

Circuit
reference Description
Control knoh

Function

Carrier range
Fine tune

Tune

Extra fine tune

Set mod

Deviation

AM depth

Stepped r. ¥, output
Fine r.f. output

Cursor {pointer assembly)

Drive cord

Drive cord Spring

Drive cord pin

Handle (strap)

Handle (attachment)

Handle (end caps)

Scale 10-14.3 MHz
14.3-20.5 MHz
20.5-29.9 MHz
29.4-42 MHz
42-60 MHz
60-86 MHz
86~124 Miiz
124-177 MHz
177-254 MHz
254-363 MHz
363-520 MHz

Scale window

Spiral bevel gears }

pair

{carrier range switch)

For symbols gnd abbreviotions see introduction to this chapter

2015 (2a)

Replaceable parts

M.1. code

41145407
41145-407
41141-708
41149-014
41149-01¢
A1119-002
41145-002

11149-002

41145-407
41149-002
41179-898
16410-604
31119-017
33900-110
37587-925
37588-110
22315-573
31759-004
31759-005
31759-005
31759-007
31759-008
31759-009
;31759—010
31759-011
31759-012
31759-014
31759-021
37480-020
31318-40¢
{31318—407



Unit
number

A0
Al
A2
A3
A4
Ab
A6
AT
A8
A9
Alo
All
Al2

Alg

Al7
Als
Al9
A20
A2l
A22

A23

54

Index to Units

M.1. code

44827-137
44827-138
44827-139
44827-140
44827-141
44827-142
44827-143
44827-144
44827-145
44827-146
44827-147
44827-148

44827-152

44827-153
44827-154
44827-155
44827-105
44827-222
41429-004

44827-3GG6

Description

Chassis and panel components

Oscillator
Oscillator
Oscillator
Oscillator
Oscillator
Oscillator
Oscillator

Oscillator

range 1
range 2
range 3
range 4
range 5
range 6
range 7

range 8

Oscillator range 9
Oscillator range 10
Oscillator range 11
Mother board

Pre-amplifier, modulator, counter amplifier,
wide band amplifier

ALC and AM driver circuits
Monitors

Modulation oscillator and FM drive
Power supply

Fine tuning circuits

Coarse RF output (attenuator)

Predistortion circuits

Parts fist
fage

42
44
44
44
14
45

45

47
49
50

o1

52

53

Circuit disgram
Fig.

2015 (%a)y




Circuit diagrams

Circuit notes

1, COMPONENT VALUES
Resistors: No suffix = ohms, k = kilohms, M = megochms.
Capacitors : No suffix = microfarads, p = picofarads.
Inductors : No suffix = henrys, m = millihenrys, p = microhenrys.
T value selected during test, nominal value shown.

2. VOLTAGES

Shown in italics adjacent to the point to which the measurement
refers. See Sect 5.2 for conditions.

These symbols indicate the method used for voltage measurements
at various points,

* Use 4. 7k resistor in series with meter.
Position resistor at test point.

@ Use 100 V meter range

n see Table 5, 2,

3. SYMBOLS
Symbeols are based on the provisions of B, S, 3939 These symbols are used to
‘ identify branches of the
~++= arrow indicates clockwise rotation of knob. power supply circuitry but
have no particular physical
ete., external front or rear panel marking, reality on the printed boards.
& tag on printed board. point marked with this
% symbol is connected to
@  preset control. and receives power from
point marked with this
unit identification number, symbol.

4, CIRCUIT REFERENCES

-These are, in general, given in abbreviated form,
See also introduction to Chap, 6.

5. SWITCHES

Rotary switches are drawn schematically,
Letters or figures indicate control knob settings,

1F = lst section (front panel), front.
1B = Ist section, back

2F = 2nd section, front,

ete,

56 2015 (2)
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AS56 and 8

A10& AN

}untnu

i

O White spot on diodes to be towards centre of boards.

Fig. 4.2 Layout of oscilictor assemblies

A20TR1

A20

Al8

(22
[a\]
<

SD2B

s 42
WM =

SD1F,

[N

SV

AORS to
AQOR15

ek

A2l

R37

SG

Fig. 4.4 Layout, top view

to 36

i

R1

R3s8

R1

R16

Ri(concealed)

Fig. 4.3 Lcyout, botzom view
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