


Technical description .

3.12 R.F. UNIT FILTERS
Circuit diagram—Fig. 7.10

All leads entering and leaving the r.f. unit
are filtered by components carried on boards @
and . These filters are all basically low-pass
m-section types, with half sections on board@
and full sections on board(8). An additional
section is switched into the amplitude modulation
drive filter by SG11 to give a lower cut-off fre-
quency at the lower carrier frequency ranges.

3.13 POWER SUPPLIES
Circuit diagram—Fig. 7.11

Three stabilizer circuits are employed; the
principal stabilizer comprising components
mounted on and closely associated with board ().
The a. c. supply input is fed to 0T1, whose
primary windings can be arranged in series or in
parallel for supply voltages in the ranges 190 -
260 V or 95 - 130 V respectively. MR3 and MR4
constitute a full wave rectifier circuit.
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If a d.c. supply is used it is fed to the input
to the stabilizer via MR2, which gives protection
from incorrect polarity.

OVT1 is the series control transistor and
Zener diode MR1 provides the reference voltage
for comparison with the base voltage or VT2.
Error signals from VT2 are amplified by VT1
and passed to the base of 0VTI.

For the oscillators, crystal calibrator buffer,
frequency modulation and Af drive circuits, an
additional -13. 5 V stabilizer is provided, The
components are carried on board @ Error
signals developed between the base and emitter of
VT3 are amplified by VT2 and fed to the base of
the series control transistor VT1.

To ensure a low temperature coefficient of
voltage on the -13.5 V rail, a compensating bridge,
comprising of thermistor TH1, R5; R6, RV2 is fitted.

As previously mentioned, the direct coupled
amplifiers in the f. m. and Af drive circuit
require a low impedance -6.75 V neutral line, this
requirement is met by the stahilizer using VT4,
VT5 and VT6.
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Maintenance

41 INTRODUCTION

This chapter contains information for keeping
the equipment in good working order and for check-
ing its overall performance.

Before attempting any maintenance on the
signal generator, you are advised to read the pre-
ceding Technical Description chapter.

CAUTION

This instrument uses semiconductor devices
which, although having inherent long term
reliability and mechanical ruggedness, are
susceptible todamage by overloading, rever-
sed polarity and excessive heat or radiation.
Avoid hazards suchas reversal of batteries,
prolonged soldering, strong r.f. fields or
other forms of radiation, use of insulation
testers or accidentally applied short cir-
cuits. Even the leakage current from an
unearthed soldering iron could cause trouble.
Before shorting orbreaking any circuit, refer
to the circuit diagrams to establish the effect
on bias arrangements of the transistors.

4.2 SCREW FASTENERS

Screw threads used on this instrument are
of the following sizes: 2BA, 4BA, 6BA, 8BA and
3/8 BSW.

Cruciform headed screws are of the Phillips
Pozidriv pattern; to avoid damaging them a Pozi-
driv screwdriver should be used.

43 REMOVAL OF CASE

To remove the outer case of the instrument
extract the four coin-slotted 2BA screws at the
rear and slide the instrument forward out of the
case. With the case off, the following boards are
accessible, @ , @ NOR ®. @, ; for the
location of these boards and other components see
Fig. 4.1 and Fig. 4. 2.
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44 LOCATION OF SUB ASSEMBLIES
AND COMPONENTS

Removal of the r.f. unit

Extract the eight 2BA screws (four on each
side) that secure the screening case of the r.f.
unit on the side frames of the main chassis. Dis-
connect the 18-way plug and socket on the top cross-
member of the chassis, and disconnect the two snap-
on BNC plugs and sockets on the front bulkhead of
the r.f. unit. The unit can then be removed by
sliding it out of the back of the instrument, taking
care not to foul the interconnecting cable.

With r.f. unit removed, switch wafers SGO
and SG1, the tracking assembly including the poten-
tiometer RV9 and board are accessible. If it
is wanted, for test purposes, to operate the instru-
ment with the r.f. unit removed and lying alongside
the chassis, this is possible if the 18-way plug and
socket are reconnected. The output can then be
taken direct from SKT10.

To remove the r.f. unit cover, unscrew the
two hexagon socket cap screws at the back of the
unit and slide the cover off rearwards. A hexagon
wrench to fit these screws is clipped to the top
cross-rail of the chassis.

Boards (8), (?) and(8): These boards are
located at the rear of the r.f. unit; to reach them
unscrew the two 6BA screws that secure the rear
cover plate and lift it off.

Boards (39 and (9 : These boards are,
together with sections 2 to 10 of switch SG, mounted
between the oscillators and the output filters.
Extract the six 6BA screws holding the upper cen-
tral cover plate and remove it. Board is then
accessible. Remove the lower central cover plate
in a similar manner to reveal sections 2 to 10 of
switch SG and fuse FS1.

To make measurements or tests on board
@ it must be removed. Do this as follows:

(a)  Turn the range switch to A.

(b)  Slacken the 6BA screws in the switch blade
plastic coupling pieces on either side of switch
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SAB ORV1IA & B SC

0T1 0C1
Fig. 4.1

sections SG9 and SG10 until the coupling pieces
slide off the blade.

(¢)  With the r.{. unit right way up, extract the
two 6BA screws that secure the support brackets
to the top edge of board (23) .

(d) Withdraw the three 6BA screws that secure
the brackets on the bottom edge of board @ to
the main drive shaft rear support plate.

The board may now be pulled out through the
bottom of the r.{. unit. There is sufficient length
of lead to allow the board to be pulled clear of the
surrounding metalwork.

Oscillators and output {ilters; boards @ to
: These boards are contained. in pairs, in
cast boxes bolted on either side of the r.{. unit;
oscillators on the left and output filters on the
right, See Figs. 4.3 and 4.4. Access to the
component side ol each hoard may be obtained by
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SAC

0RVS

ORVT

PL6

PLS

Top view with r.f. unit removed

removing the cover plate (secured by three 4BA
screws) on the outside face of the appropriate box.
To get at the print side of a board remove the 6BA
screw and two 8BA nuts that hold the board in
position and swing it up and clear of the box.

Attenuator unit

To remove the attenuator unit:
(a)  Remove the attenuator scale plate (held by
two Posidriv screws).

(b) Slacken the hexagon socket screws securing
the atlenuator knobs and pull them ofl.

(¢) Remove the four Posidriv screws securing
the attenuator box, two under each dial.

(d) Disconnect the snap on BNC plugs and sockets
at the rear of the attenuator. The nut securing the
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50 2 output socket on the front panel should be
loosened to avoid bending the copper output cable.

(e) Remove cleat securing counter output cable.

6] If the r.f. unit has already been removed
from the chassis, the attenuator unit will be freed
by extracting the two 4BA screws at each end that
secure the bottom cross rail of the chassis.

To open the attenuator unit:

(2)  Slacken the four 6BA screws in slots at the
rear of the side of the attenuator unit, and pull off

rear cover.

(b) Remove the six 4BA recessed Posidriv
screws from the front of the attenuator unit and

lift the coarse and fine attenuators out of the case.

(c¢) Access to the individual attenuator compo-
nents can be obtained by removing the twenty 6BA

TP5 SAD ORV7 ORV6 @ ORV3

Maintenance

screws that secure the rectangular cover plate of
each attenuator.

45 CIRCUIT VOLTAGES

The voltages given on the circuit diagrams
are those which may be expected on a typical
TF 2002AS at a mains input of 240 V, using a
20 kQ/V meter. All are negative with respect to
the positive supply line.

The controls were set to the following
positions:

SUPPLY switch ON

CARRIER switch ON

RANGE switch the range corresponding
board (3) to to the board

board @ G

all other boards A

P1 PL7 SE

Fig. 4.2 Bottom view with r.f. unit removed

200248 (1)
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FREQUENCY

CARRIER LEVEL
all boards except

board

ATTENUATORS

CRYSTAL CAL
selector

CRYSTAL CAL LEVEL
control

500 on logging scale

SET
RANGE H for 100% A. M.

90 dBpV

10 kHz

fully counter-clockwise

ORV9Y

FUNCTION switch INT. A.M.
INCREMENTAL

FREQUENCY control scale centre zero

Af RANGE POS 3
F.M. RANGE POS 3
SET ZERO control mid travel
SET FINE CAL mid travel

MODULATION 100 Hz, internal, 80%

For Service Manuals Contact
MAURITRON TECHN'!CAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email;- enguiries@mauritron.co.uk

@

36

Fig. 4.3 R.F. unit with covers removed—top
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Fig. 4.5 Component layout —crystal calibrator, board 5

25TS81 Fig. 4.4 R.F. unit with covers removed—bottom
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4.6 WAVEFORMS

The waveforms for boards 25 and 26 were
taken on a typical TF 2002AS using a mi Oscil-
loscope type TF 2200A. For board 6, an oscii-
loscope with a vertical amplifier having a rise
time of 2.2 ns fed by a x10 probe (10 M, 7 pF)
was used. Unless otherwise stated the measure-
ment was made between the point indicated and
earth.

L—100 pS—JL3.3 us

Fig. 4.9 TP4, crystal calibrator selector at 10 kHz

Crystal calibrator—board @

-\.\M.A.‘\'\.p\. m.lru‘\_ :
1.5V .;ii:rfllllf‘!!’fxi

L—l sz L—~100 HS—J

Fig. 4.6 TP1, crystal calibrator selector at 1 MHz Fig. 4.10 VT12 base, crystal calibrator selector at 10 kHz

L—lp,s—)l LlHSJ

Fig. 4.7 TP2, crystal calibrator selector at 1 MHz fig. 4.11 VT11 base, crystal calibrator selector at 1 MHz

7 ns

Fig. 4.8 TP3, crystal calibrator selector at 100 kHz Fig. 4.12 Across L3, crystal calibrator selector at 1 MHz
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Wide band amplifier—board @

-

Fig. 4.13 VT7 base, carrier frequency
1 MHz, no moduiation

Fig. 4.14 VT7. base carrier frequency
1 MHz, 100", modulation at 400 Hz

)

I«—z. S ms-,

Fig. 4.15 VT7 collector,
carrier frequency 1 MHz

4.7 CLEANING ROTARY SWITCHES

It it is necessary to clean the contacts of any
rotary switches. this should be done with benzine

2002AS8 (1a)
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A.L.C. and envelope feedback—board

5

A

Fig. 4.16 Junction R30 and MR3, carrier frequency
1 MHz, carrier level meter set to 0 dB

e

l}.LS"’I

Fig 4.17 Junction R31 and MR4, carrier frequency
1 MHz, carrier level meter set to 0 dB

;

=

bt s

Fig. 4.18 VT3 collector, carrier frequency 1 MHz,
carrier level meter set to 0 dB

or white spirit (not carbon tetrachloride) and the
contacts should afterwards be wiped with a suitable
lubricant such as a 19 solution of petroleum jelly
in white spirit. Avoid lubricants containing soap
or solid materials.
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51 GENERAL

This chapter is intended to help users to
fault find, carry out internal checks. make minor
adjustments and realign circuits; use in conjunction
with the circuit diagrams at the rear of this manual.
Performance limits quoted are for guidance only
and should not be taken as guaranteed performance
specifications unless they are also quoted in the
Data Summary chapter. Details of case removal
and access to printed boards are explained in
Chapter 4.

CAUTION

See Sect. 4.1 for precautions in handling
semiconductors and Sect. 4.2 for advice
on screw fasteners.

In case of any difficulty, please write to or
phone the Marconi Instruments Service Division
(see address on back cover) or nearest represen-
tative, quoting the type and serial number on the
data plate at the rear of the instrument. If the
instrument is being returned for repair, please
indicate clearly the nature of the fault or the work
you reguire to be done.

52 FAULT LOCATION

In this section five fault finding charts are
given which should enable the user to systematically
trace a fault to any one particular part of the
instrument. The charts should be used in conjunc-
tion with the circuit diagrams, static voltages given
on the diagrams and test gear listed below.

Test gear required

a Oscilloscope - general purpose - TF 22004,
TF 2201, TF 2210.

b Avometer - 20000 2/V - Model 8.

5.3 PRESET CONTROLS

Power supplies

() Connect a voltmeter between tag 3 of board@
and earth, with positive to earth. Apply a nominal

a.c. input (230/115 V), and adjust 1RV2 until the
meter reads 15V £0.15 V,

2002AS (1a)

(b)  Connect a differential voltmeter such as mi
TF 2606 between tag 3 of board @ and earth). Apply
the nrains input via a rotary auto-transformer and
swing the voltage from 190 - 260 V. Note the vari-
ation of the voltage at tag 3; if this exceeds 20 mV
adjust 1RV1 and repeat the test until minimum
variation is obtained.

Adjustment of 1RV1 has some interaction on
the setting of 1IRV2 and, if a substantial alteration
has been made, recheck procedure (a) above.

(c) Connect a voltmeter between tag 17 of board@
and earth, with positive to earth. Adjust 4RV1
until the voltmeter reads 13.5 V £100 mV.

Amplitude modulation

(a) Turn the MODULATION FREQUENCY control
fully clockwise. Adjust 2RV1 so that it is just
sufficiently advanced for oscillator to start when

the MODULATION selector is turned from the

range 2 kHz - 6.3 kHz to the range 6.3 kHz - 20 kHz.

To adjust 2RV3, 2RV1 should be set up, as
above.

Connect a distortion factor meter such as
mi TF 2351 between tag 9 on board (@) and earth.
Tune the modulation oscillator to about 400 Hz and
adjust 2RV3 for minimum distortion. If a large
adjustment to. 2RV3 has to be made, the setting of
2RV1 should be rechecked.

(b)  Connect a frequency meter, such as mi
counter type TF 2401 or TF 1417 series, to the
output of the a.f. oscillator tag 9 of board @

Set the MODULATION selector to the frequency
range 200 Hz - 630 Hz and adjust the MODULATION
FREQUENCY control, 0RV1, until the frequency is
200 Hz. Slacken the set screws securing the scale
to the spindle of 0RV1 and tune the scale until the
cursor is at the 20 mark. Tighten the set screws
and advance the MODULATION FREQUENCY con-
trol so that the dial reads 63. Adjust 2RV2 so
that the frequency is 630 Hz. Recheck the setting
of the scale at 200 Hz.

(©) Tune the signal generator to 1 MHz, range
E and set the modulation controls to give internal

modulation at 400 Hz. Connect an oscilloscope,

Continued on page 47 }
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Repair and alignment

Operation of

instrument

ts unsatisfactory.

Is the front p:
output, level

anel
. control

and a.l.c. operating

correctly?
' 1
YES NO
|
Is the reading on Is the faufl common
the carrier meter to all ranges?
rect?
cor | L
I YES P;IO
YEIS N|0 Is the counter
output correct?
Proceed to a. m. , Is the error large Is the counter output
xtal cal, Af and or smail? correct on the faulty
f.m. | YES NO range?
—] I r——————‘
Is the signal at 15 the signal
Small, not Large and/or SKT10 correct? on SG2F/2? NO
intermittent erratic 1 |
| | 1 Check if the specific
. YES NO YES NO oscillator output is
Reset Disconnect leads from I { correct.
ORV4. pins 11 and 12 on board @ 1s the fuse Check that any
connect a 250 uA Avometer Suspecl on the r.f. Fault in the oscillator output ,—
across pins 11/12, attenuators. amplifier unbalanced is correct when ]
defective? amplifier output lead is YES NO
circuit. disconnected and |
Does the Avometer YES replaced by a 50 2 Check Check if the
read 0-100 pA with | resistor SG2F. oacillator h. t.
carrier level variation. Replace fuse , is correct.
' 25FSl1. l i
I YfS NIO YES NO
YES NO NO Check switch Check that the |
| | | fﬁ:ﬁ::déw osciliator bt | Fault condition Suspect micro-
Check continuity and Fault condition 1. Switch instrument off. oot on oscillator. switch SZ or SG4F.
insulation of filters on board @ 2.  Substitute 100 mA Avometer
on boards (7) and (&) for the r.f. fuse. YfS
and meter circuitry. 3. Rgmove h.t. lead from Check that SG2F/2 —l
pin 1 on board @ -
4. Remove screened lead or pin 2, board @ YES
X is not short circuit
oanly from pin 13. to earth
5. lInsert variable resistor ‘ Check as follows, if.
(1 k2) between the leads NO (1) No front panel output
from pins 1 and 13. l on ranges A and B only:
6. Switch instrument on. Check that the 15 Vv Suspect board @ - @
] h.t. is correct. {2) No front panel output on
ranges A. B C and D only
Can the Avometer be set to Suspect output of wideband amplifier
approx. 40 mA by adjusting Y.ES (SG9F, SG10F and 25T5)
the variable resistor? Fault in the Suspect SGTF and assoc. wiring.

i
YES

1
NO
1

13 5 V stabilizer

board (4). boards
(@) or () or micro

{3) No {ront panel output on ranges
E, F, G and H only-

Suspect output of wideband amplifier

Is the front panel Fault on board (®) switch 52. NO (SG9F. SGI10F and 25T4)
output now correct? Suspect SG8F and assoc.wiring.
l 1 Fault in the 15 V {4) No front panel output on any one range
YES NO power unit on the Suspect appropriate signal path.
' i chassis and on r { filter , assoc.wiring and/or
Is the d.c. voltage Fault on board board @ gwitching,
on pin 2 board @) check SG6F/2
correct? feed to pin 9 board ()
and pin 7 board @) to
SKTIO.
¥ 1
Y?S NO
Fault on board (9 !
Is the d.c. voltage on
pin 5 board @ correct?
1
! L
YI|-:S, NO
Fault on |

Fig. 5.1

£

board @

Is the d.c. voltage
on pin 17 board @
correct?

YES
|

Fault on

board (7)

Fault location in the c.w. signal path

|
N|O
Is the d.c. voltage on
pin 7 board @Correcl?

— ]
T 1
YES NO
| |
Check Fault on board @
wiring. carrier potentiometer

or assoc, switch wiring,
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Is the xtal

cal operation

satisfactory?
]

I
YES

Proceed with
a.f. and {.m.
checks.

Repair and alignment

If the 1 kHz [ilter
is inaccurate, suspect
board (3) or SAZB/F.

If the division ratio
between cal marker
pips is incorrect,
realign board @

N|O
If the fault is If the fault is common
not common to to all cal marker pips.
all cal marker has the c. w. been checked?
pips, suspect
board (§) and/or
h.t. supplies.
1
YES NO
| |
Check c. w.

If the speaker does not work,
are the earphones working
correctly?

!
YES
I
Faulty speaker
or assoc. wiring,

<
NIO
Are there any

cal pulses on
pin 1 board @?
]

r
YES
I

Is the h.t. correct
on pin 17 board@?

1
NO

1
Is there any
cal signal on

see Fig. 5.1.

contact 1 of SA2B?
|

1
[ ] [ i
YES NO NIO YES
Fault on board Faulton 15V Are there any Fault on SA2B
b® or W'[‘)’"‘Gd h.t. line. cal pulses on and/or wiring
etween boar i
in 4 board ? to bourd (§).
(® and PL4. s 1 ® ®
NO YES

Disconnect lead {3 there any

pin 4 board (© r.f.onpin$

and check for board @7

continuity and

insulation to |

pin 1 board @

|
YIES NO
Repair open or If correct, is there any Fault on feed
short circuit. is the h.t. on signal on pin 3 from pin 4
pins 1, 2, 3 board @? bourd @ . or

and 7 correct?

l

NO

Fault on h. t.
supply filters,
wiring, or
switch SALF.

2002AS (1)

YES

Fault condition
on board @

R1, R2, R3 on

board @) .

YES
Is there any signal
on pin 7 board @?

NO

Fault condition
on board @

YES
Fault on PL1/
SKT3 or assoc.
cable form.

Fig. 5.2 Fault location in the crystal calibrator circuits

NO

Fault condition

on board @
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Repair and alignment

1s the amplitude
modulation operating

correctly ?
|
I ]
YES NO
| 1
1s the a.m. Which functions
monitoring are faulty?
correctly ?
YES N|O NIO
Proceed to If the error is large If the error is INTernal INTernal only. EXTernal only.
xtal cal, Af and/or intermittent, small and not and
and . m. checks. is there any modulation intermittent, EXTernal.
signal on pin 13 board ({)?  reset 3RV3.
I8 the c. w. 1s the fault Check switch
correct? common to all SB and wiring.
mod osc ranges?
NO YES
Suspect Is the mod YES NO YES NO
faulty wiring. signal on pin 5 I |
board @ approx. Is the signal on Check c. w. Suspect fault on Suspect fault on
x5 larger than pin 9 board (3) see Fig.5.1. SC1B/F. RV1, wiring.  SC1B/F, RV1.
on pin 13? - correct? SB. SAB or board@) wiring and appro-
| N priate capacitors
\ on board (@) -
Typically 500 mV a.c.
6.4 Vd.c.
Instrument set on
Range E 1 MHz 80%
NO YES moati i YES NO
| 1
Disconnect the leads 1s there any | g .
from pin 5 board @ gignal on : ls: U;ea ilgam; on isn L:; sllxgnal is/;h:o;r:‘oeciloz::‘
Is the signal now pin § board@ ? pin -
2 " 2
correct on pin 57 L—_ — (@ correct? bc?ard (3 correct pin 9 board (3)?
with instrument set
on Range E at 1 MHz
and 80% a.m. at
1 kHz?
YlES (Typically 840 mV a.c.)
NO YES NO
I Disconnect leads NO YES
' on pins 6, 7,
Fault on Reconnect the leads

board (1)

to pin 5 board @
Disconnect leads to
pin 5 board@. Is
the output of board @
now correct?

NO

board (3). Connect
an Avometer (250 pA)
across pins 6 - 7.
Does the Avometer
read 0/100 pA or more
with adjustment of the
MOD LEVEL control?

Fault on wiring.

—

NO YES

Fault on board (3) Fault on
suspect peak
detector input
impedance. Check

-6.75 V line.

Fault on wiring
or switching.
detector.

Fig. 5.3 Fault location in the a.
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suspect peak

YES

board 3  Fault on SB3B,

wiring or M2, a.m.

carrier level
potentiometer, ORV3.

m. circuitry

Fault on ORV2,
S132D or wiring

Fault on board

@. @ or wiring.

Check PLI/SKT3.

Fault on board @

YES

Recheck c. w.
on lower ranges.

—]

YES N

1s the signal on
the slider of
O0RV2 correct?

driver or

—

NO YES

Fault on SB2F
or wiring.

to pin 13 bo:n'd@,

Disconnect lead on
pin 9 board(3). Is
the output now
correct?

NO YES

Check SAB. SB2B/F
and assoc¢. wiring
for short circuit.

Check SB2B/F
and/or assoc.
wiring.

Is the h.t. onpin 7
board (3) correct?

]

NO YES
Fault on Fault on
h.t. line. board (3).
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Repair and alignment

Having checked the c. w. and
crystal calibrator, does the

Af dial function on all

ranges (C to H) when checked
against the crystal calibrator?

[
YES
Are the AT dial calibration
points within £15% when the
SET ZERO and FM/ Af{ FINE
CAL controls are in the central

position?
|

I
YES

1s the linearity correct?
1

NO
!
Check SG1F, PL1/SKT3
leads to pin 8 or pin 21
on board @; or check
the modulator.

Proceed to f. m. check.

NIO
|

This may be due to a fault in:
(i ! ca rier frequercy trac ing
network around board (@ to determine.
try different frequenc.es on the same range.
{ii) The ind: 1dual modulator/oscillator;
to determine try othe: ranges.
(iii) A general circui: fault, this being
the case, proceed as follows: == == — o —

NO
[}
1s thig common to
ail ranges?
l | .
YES NO

Check board (9 wiring and
swilches SGO, SG1. SG3 and
the modulation oscillator of the
range concerned.

Is the -6.75 V supply
correct on pin 6,

board (3) ?

| 1
— YES NO
! i

Disconnect the lead (rom Suspect fault on bourd (¥),

pin 4 on board@

Measure the voltage on
pin 4 with Hi~Z d.c. volt-
meter. The voltage with
the Af dial in the centre
position should be -6.75 V.
0.1 V. Swing the dial to
5 and -5 on the Af scale
and note that the change in
reading should be £3.5 V
(x1%). Is this correct?

YES

Check the resistance between pin 4
and pin 17. This should be 5 k2 +1%.
Is this correct?

I

|

NO

Fault on board
QRV6 or wiring.

!
YES
Replace the lead on pin 4, board (¥). Set the
Af attenuator to positiv 3. Check if the
voltage swing on pin 4, board @ is the same
as con the slider of ORV?. s this correct?

]
NIO

Reuadjust 4RVG for § k2.

YES
!
Check if the voltage on pin 18, board @

varies (less than before) with rotation of the
4 f dial. Is this correct?

l

NIO
Check wiring, SAC, SAD for a
possible open or short circuit.

YES
Check the voltage variation on pin 19
board @ is approx. 6 times larger.
1s this correct?

NIO
Investigate the following path for loss of
signal: ORV7, PL1/SKT3, board @
flying leads to SGO and SG1, SGOF, SG1B,
SGOB, 0RVY, SB4D and interconnecting
wiring for open or short circuit.

[
YES

Investigate the following path for loss of
signal: PL1/SKT3. OR18, SG1F, 0C13,
board (), 0C23, board (¥). SG3F and all
associated wiring,

|
NoO

|
Fault on board (3)

Fig. 5.4 Fault location in the Af circuitry
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Repair and alignment

Can the {. m.

Having checked the A [ dial,
does the frequency modulation
operate correctly ?

)
YES
be standardized

accurately against the Af system?
{Cneck at 1 kHz mod frequency with
a standardized deviation monitor.)

L

YTS
I3 the accuracy maintained
over the modulation fre-
quency range?

!
NO

It is now necessary
to check the equality
of the A fand {.m.
source voltages.

YES

Is the demodulated distortion
within himits? (See Sect,:.2.)

Suspect the frequency response of
the low pass filter between pin 19
board @ and pin 20 board @; or

NO

1
NO

Which functions
are faulty?

|

INTernal only.

Check the modulation oscillator
as per 'INTernal only' on AM
fault finding chart Fig. 5.3.

| L
INTernal and EXTernal only.
EXTernal.

Does the modulation Check switch

signal reach pin 13 SB1B/SB2B
board @ (with the and associated
MOD LEVEL control wiring.

fully clockwise) ?

|

YES

]

NO

the individual modufator. (The
response of the complete {. m. path
~ {from EXT FM terminal to pin 4
of the appropriate oscillator

Suspect SB2B
ORV, SB2F and

Is the mod signal
on pin 5 board ()

wiring to pin 13

YTS
F.M. operation
should now be
satisfactory.

N|0
Suspect SG1F, PL1/SKT3
leads to pin & or pin 21 on board
(®. Board (3) itself or the

should be flat, 0.2 dB.)

and approx. 5 times
larger than that on
pin 13 board (§)?

|
YI‘ES ;lo

| |

Does the modulation
signal reach the
slider of ORV7?

Disconnect the lead {rom pin 4

board (3). set the Af dial to

centre zero. Using a high
impedance d. ¢. volimeter, measure
the voltage at pins 4, 5 and 6. These
voltages should be equal and -6.75 V

individual modulator. 0.1 V.

Is this correct?

YES

Connect the voltmeter to
pin 4 board @ and check
that the £5 full scale
swing of the af dial
changes the reading by
exactly 3.5 V on either

side of the zero. Is
this correct?

NO

Reset the appropriate
circuit after checking
for a possible fault.

l

YES

|

NO

Reset 4RVS and

Disconnect the leads
from pin 5, board@.
s the signal now on
Pin 5. board (1)?

YES NO YES

Disconnect the leads
from pin 5 board @
and reconnect the
leads to pin 5 board

Is the output of
board (4) now correct?

if the 4f has been
checked satisfactorily,
the f. m. should now
{unction.

Suspect SB3F,
OR5, SADLF,
SAD2B and

Reconnect lead onto pin 4,
Connect an accurate a.c.
voltmeter to pin 5 board @
Apply 1 kHz of internal mod.
Check that the a.c. outpui

is exactly 2.47 V r.m.s:

{7 V p-p) when the modulation
meter reads f.s.d. (5 kHz).
Is this correct?

4RV8. Then assoc. wiring.
reconnect the

lead onto pin 4.

]

NO

Fault on board (3)

For Service Manuals Contact YES
MAURITRON TECHRICAL SERVICES |
8 Cherry Tres Rd, Chinnor Fault on board (3) suspect
Oxon OX9 4QY the peak detector input

YES

The Af swing and f.m. al
1 kHz mod [requency should
align exuctly.
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Tel:- 01844-351694 Fax:- 01844-350554 impedance.
Email:- enquiies@mauritron.co.uk

NO

If the error is large,
suspect a defect on
board (3) or the
modulation signal;
otherwise udjust
JRV2 for [.s.d. on
the meter.

1
NO

Fault on wiring
or switch SB.

Fig. 5.5 Fault location in the f.m circuitry
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such as mt type TF 2200 to the r.f. output socket
and advance the MODULATION DEPTH control
until the modulation depth, as measured on the
oscilloscope, is 50%. Percentage modulation is
given by the formula:

D max - D min

M (%) = x100,

D max + D min

where D max is the peak-to-peak amplitude and

D min the trough-to-trough amplitude of the oscil~
loscope display. Finally adjust 3RV1 until the
MODULATION meter indicates 50%.

NOTE: If it is suspected that the a.l.c. and
envelope feedback circuits are out of adjustment,
complete the checks given in the preceding section
before adjusting 3RV1.

(d) Connect a differential voltmeter such as mi
TF 2606 between tag 17 of board @ and earth,
Place the whole instrument in a constant tempera-
ture enclosure and raise its temperature from 20
to 55 °C. Note the voltage variation at tag 17 over
this temperature range: if this exceeds 4 mV,
4RV2 must be adjusted.

Adjust RV2 with the instrument at 55 °C so
as to slightly more than compensate for the voltage
change that occurred during the temperature rise.
Cool the instrument back to 20 °C and again note
the voltage change. Repeat the procedure until a
variation of 4 mV or less is obtained over the
temperature range.

Check that the absolute value of the voltage
is still 13.5 V +£100 mV.

Finally using a suitable d.c. voltmeter (Avo
8), adjust 4RV3 until -6.75 V appears on the
Af/LEVELLING NEUTRAL terminal at the rear
of the instrument.

Connect an audio oscillator, e.g. a mi TF 1101,

via a 10 k2 resistor and a 1 pF capacitor, to the

Af/LEVELLING NEUTRAL terminal at the rear
of the TF 2002AS. Set the oscillator to provide a
10 V 1 kHz signal.

Connect a millivoltmeter, such as a m{
TF 2600, across the Af/LEVELLING NEUTRAL
terminal and earth. See Fig. 5.6. Adjust 4RV4
for a reading of less than 0.5 mV on the millivolt-
meter. The impedance cancellation or neutra-
lization has now been adjusted on the -6. 75 V line.

2002AS (la)

Repair and alignment

TF not
R-C QSCILLATOR

TF 2600
SENSITIVE VALVE VOLTMETER

TraTYY

=0
*®

-<©

® 9
10V kM2 g WF -6 75V LINE
l ©
a4t LEVELLING
NEUTRAL
™— O
Fig. 5.6 Impedance cancellation of the —6.75 V line

R.F. oscillators

To check and adjust the frequency accuracy
of the r.f. oscillators connect a frequency meter,
preferably a counter such as mt type TF 2401 or
TF 1417 series together with TF 2400 range exten-
sion unit, ta-the COUNTER OQUTPUT socket.

Tune the generator to the high frequency end
of each range, in turn, and adjust the preset induc-
tor of the appropriate oscillator to bring the oscil-
lator frequency to the scale reading. After adjust-
ing the high frequency end of a range, retune to the
low frequency end, and check that the oscillator
frequency is within 1% of the scale calibration. To
adjust the scale coverage at this end alter the value
of C5 on boards (9), , (., (4 or C6 onboards

., @, (@, ( , by a small amount.

A.L.C. and envelope feedback circuit

For all adjustments in this section, tune the
generator to 1 MHz on range E.

(a) To make a preliminary setting up of 26RV1,
connect a voltmeter between TP6 and TP7. With
the CARRIER LEVEL control fully counter clock-
wise, adjust 26RV1 for zero reading on the volt-

meter.

(b) Connect an oscilloscope, such as miTF 2200,
between tag 7 of board (26 and earth. The oscil-
loscope should be set to its most sensitive Y ampli-
fier range (50 mV/cm). With the CARRIER LEVEL
control fully counter clockwise adjust 26 RV2 to the
point, near to zero output, where the r.f. level
changes value sharply. This corresponds to an
r.f. output level across a 50 Q load, of about15mV.
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Repair and alignment

(¢ Connect an accurate r.f{. voltmeter across
the r.f. output socket terminated with a 50 Q load.
Advance the CARRIER LEVEL control until the
voltmeter reads 1 V. Adjust 0RV4 until the CAR-
RIER LEVEL meter reads exactly 1 V.

(dy  Set the generator up to give a signal modu-
lated at 1 kHz by the internal oscillator. View the
modulated waveform on an oscilloscope, such as
mi type TF 2200, connected to pin 7 of board @
and earth. With the CARRIER LEVEL meter
reading 1 V, adjust the MODULATION DEPTH
control until the waveform is seen to be modulated
to 100%. Reduce the CARRIER LEVEL meter
reading to 0.5 V by means of the CARRIER LEVEL
control. If the modulation depth has changed,
restore it to 100% by adjusting 26RV1. Bring the
carrier level to 1 V again and reset the modulation
depth to 100%, if it has altered, using the modu-
lation depth control. Repeat this procedure until
there is no change of modulation depth between 1 V
and 0.5 V carrier levels.

Frequency modulation

With the instrument switched OFF, disconnect
the lead on tags 2 and 4 board @ Connect an
ohmmeter between tag 1 and the lead removed from
tag 2.

Rotate INCREMENTAL FREQUENCY dial
between +5 and -5 marks, measuring resistance at
each end of the dial range, the difference in
resistance is the track length R in ohms.

(R = approximately 2.3 k2.)

7 volts = Current A (approximately 3 mA).

R

Connect an accurate milliammeter between
tags 2 and 6. Switch the instrument ON. Adjust
4RV8 for current A (above) on the milliammeter.

Preset control 4RV7 operates to buck the
effective impedance of emitter follower VT7 to
near zero, as follows:

Set INT MOD oscillator to 20 Hz, set mod
con trol fully clockwise. In place of the above
milliammeter connect a 2. 2 k2 resistor between
tags 2 and 17. Measure the a.c. in mV from tag
2 to earth, adjust 4RV7 to minimum. Reconnect
the above milliammeter and readjust 4RV8 for
current A. Reconnect lead onto tag 2.

Turn INCREMENTAL FREQUENCY control

to centre zero. Connect a galvanometer between
tags 4 and 6 and adjust 4RV5 for zero on the galvo.
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Remove lead from tag 2 and tag 4. With an
accurate ohmmeter, (if bridge is used, such as
TF 1313, unplug generator), measure the
resistance betweens tags 4 and 17. Adjust4RV6
for 5050 Q.

Adjustment of the A f Supply is now f{inished.

Reconnect all leads.

Reconnect the galvanometer between tags 5

and 6. Adjust 4RV9 for zero.

Presets on board (4) now adjusted.
Check all connections are re-made.

Check mechanical zero is set on MODU-
LATION meter.

Switch instrument ON.
Set FUNCTION switch to INT F. M.
Switch modulation oscillator OFF.

Adjust 3RV1 to zero MODULATION meter.

Set MODULATION OSCILLATOR to approxi-
mately 1 kHz. Connect an accurate audio volt-
meter between tag 5, board @, and earth. Adjust
SET MOD control until the voltmeter reads 2.47 V
r.m.s.

Adjust 3RV2 for a deflection of 5 kHz on
MODULATION meter.

F. M. RANGE switch on position 3.

Carrier range switch on either C, D, E or
F; (select suitable range) and adjust the MOD
LEVEL control until a conveniently large voltage,
(e.g. 0.4 V), appears on tag 18, board @ using
an audio voltmeter. Note reading on voltmeter.

Turn INCREMENTAL FREQ dial and SET
ZERO control (0RV5 and 6) to their central positions.
Connect a galvanometer between tags 19 and 12,
board@. Adjust 3RV4 to zero the galvo. Connect
an Avo across 3RV22 and adjust 3RV6 until 1 V is
measured.

Connect the voltmeter to tag 19, and adjust
3RVS5 for x6, the reading obtained in previous
check. (i.e6 x0.4V = 2.4 V).

Presets on board (3) now adjusted.
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Crystal calibrator

(a) 1 MHz OSCILLATOR AND AMPLIFIER.

Connect an oscilloscope, such as m! type
TF 2201, via a 10:1 probe to TP1. Set the CRY-
STAL CALIBRATOR selector to 1 MHz and adjust
L1 for maximum waveform clipping. Transfer
the oscilloscope to TP2 and adjust L2 for maximum
clipping. Connect a counter type frequency meter,
such as m{ type TI 2401 or TF 1417 series to TP2
and adjust trimmer C34 until the frequency
indicated by the counter is exactly 1 MHz +1 Hz.

(by STORAGE COUNTERS

It is possible to check the operation of the
100 kHz and 10 kHz storage counters without the aid
of other test apparatus.

Tune the signal generator to 100 kHz and turn
the CRYSTAL CALIBRATOR selector to 100 kHz.
Using either headphones or the internal loudspeaker,
slightly adjust the FREQUENCY control until a
marker beat frequency is heard and brought to zero.

If this occurs between 99 and 101 kHz, the

counter is working correctly. If the marker point
is substantially away from 100 kHz, the counter is

2002AS8 (1b)
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dividing by 9 or 11 and a new value must be
selected for C15 so that the counter divides by 10.

A similar procedure is to be followed for the
10 kHz counter with the CRYSTAL CALIBRATOR
selector set to 10 kHz and the signal generator
tuned to 10 kHz. C19 must have a new value
selected if the division ratio is not 10,

(c) Turn the CRYSTAL CALIBRATOR selector
to 1 kHz (filter).

Connect an accurate (1%) a.f. oscillator,
such as mi type TF 1101 or TF 2000 via a 47 kQ
series resistor between tags 5 and 11 of board@
and connect a valve voltmeter between tags 8 and
11 of board(§).  With the a.f. oscillator tuned
to 1 kHz, adjust 5L1 and 5RV1 for minimum
indication on the valve voltmeter.

To avoid overload do not allow the valve
voltmeter reading to exceed 2 Vwith the CRYSTAL
CALIBRATOR LEVEL control, 0RVS8, atmaximum.

The circuit can be set up almost as well

using aural detection of the maximum rejection
point,
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Chapter

6 Replaceable parts

Introduction Ordering

Each of the printed boards and other sub- When ordsring replacement parts, address
assemblies in this instrument has been alloca- the order to our Service Division (for address
ted a unit identification number in the sequence see rear cover) or nearest Agent. Specify

to C) , Which wherever practicable is the following information for each part

marked upon it. The complete circuit ieferenceé required.
for a component carries its unit number as a
prefix, e.g. 6R15. Components that do not (1) Type and serial number of instrument.
form part of any sub-assembly carry the prefix
0, e.g. OR6, except those classes of component (2) Complete circuit reference.
about which no confusion is possible.
(3) Description.

For convenience in the text and on the (%) M.I. code number.
circuit diagrams, the circuit reference is
abbreviated by dropping the prefix, except If a part is not listed, state its
where there is risk of ambiguity. When function, location and description when
ordering spare parts or in any other corres- ordering.
pondence, be sure to quote the complete circuit
referencse,

Main chassis

This section lists the components of each
unit in alpha~numerical order of the complete

circuit reference. The following abbreviations Circuit o
are used:-— reference Description M.1. code
. c1 Elec 1000uF +50-20% 100V 26427121
C : capacitor
Cer : ceramic Cc2 Cer 0.1uF +50-25% 30V 26383~031
f,%e" : g&zztmlﬁm c3 Elec 1uF +100-20% 50V 264,14,~106
JX  : jack ch Cord 0.0047uF +00-~0 350V 26372615
L : inductor
IS : loudspeaker C5 Cer B 0.0047uF +@~0 350V  26372~615
M : meter cé Cor # 0.004L7uF +~0 350V 26372615
Met : metal
.00, ~
Yin + mendimum c7 Cer B 0,0047uF +c~0 350V  26372~615
MR  : semiconductor diode c8 Cer # 0.0047uF + -0 350V  26372-615
Ox  : oxide c9 Cer # 0.00L7uF +w-0 350V  26372-615
PL : plug -
R : resistor c10 Cer B 0.00LTuF +@~0 350V  26372-615
RV  : variable resistor c11 Coer f 0.0047uF + =0 350V  26372-615
S : switch
SKT : socket c12 Cer B 500pF 25% 500V 26373-609
T : transformer €13 Cer @ 500pF 25% 500V 26373-609
TE : total excursion
TH  : thermistor C14 Cor § 0.0047uF +0-0 350V  26372-615
Var : variable C15 Cer ﬁ 0,004 7uF + @~0 350V  26372-615
vT : transistor
W - wirewound €16 Cor B 0,004 7uF +~0 350V  26372~615
X : crystal c17 Cer f 0.00L7uF +0-~0 350V  26372-615
J4 : feed through 8 o
~004L7uF 2-61

1_ : value selected during test; mnominal o Cor f 0.00L7uF +@=0 350V 2637 >

value shown €19 Cer f 0.0047uF +m=0 350V  26372-615

. . . 0o

W : resistor rating at 70 C 20 Cer f 0.0047uF + -0 350V  26372-615
e : rasistor rating at 55 C
W*  : resistor rating at 4020 c21 Cer § 0.0047uF +c0~0 350V  26372-615
We** . registor rating at 20 C c22 Cer B 500pF 25% 500V 26373-609
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When ordering, prefix circuit reference with 0

Circuit
reference

023
c2,
€25
€26
ca7

C3h
€35
c36 T
c37
€38

F51
FS2

L4
L2

L3

L5
L6

L7
L8

Ls1

M1
M2

P11
PL2
PL3

PL5

Description

Cer # 500pF 25% 500V

Cer § 0,0047uF + -0 350V
Cer § 0.00L7pF + -0 350V
Cer B 0.00L7uF +®=0 350V
Cer B 0,0047uF + -0 350V

Cer § 0.00L7uF + -0 350V
Cer 0.01uF +80-20% 100V
Cer 33pF 5% 750V

Elec 100uF +100-20% 25V
Blec 500uF +50-20% 25V

160mA, time-lag
500mA, time-~lag

Crystal cal output

Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Ferrite bead
Five ferrite beads

Five ferrite beads

Five ferrite beads
700

100pA
100pA

1344

18-may

Elbow BNC 'snap-on' part of
Elbow GP 500

Elbow GP 500

Elbow BNC 'snap-on' part of

M.I. code

26373609
26372-615
26372-615
26372-615
26372-615

26372-615
26383-055
26321,-822
26517158
26417-175

23411-054
234,11-056

234,24-662

1,4,223-801
144,223-801
134,223-801
141,223-801
144223-801
23635-833
23635-833
23635~833

23646-103

L44572-216
44 572-215

28357-548

23L.35-243
43125-058
23 4~053
23444053
43126-034

Circuit
reference

PL6
PL7
PL8

R1
R2
R3

R5
R6
R7
R8
R9
R10
R11
R12
R13
Rk
R15
R16
R17
R18
R19
R20
R21
R22

RVia
RViD
RV2
RV3
RVL
RV5
RV6
RV7
RV8

RV9

Replaceable parts

Description M.1. code

Elbow BNC 'snap-on' part of ,3125-058
3 pin mains 23423-151
Elbow BNC 'snap-on' part of 43126-035

Carbon 10k 10% 2% 24,.34,2-110
Carbon 10k1 10% W 24.342-110
Carbon 1MQ 10% W 21, 34,2-166
Carbon 100K 10% &7 24 342435
Carbon 4.950Q 1% W 2141 Byl 05
Carbon 6.111x0 1% W 21,135-724
Carbon 9.625k0 1% W 24138=734
Carbon 7.115kQ 1% 2 2,138-728
Carbon 24.75k 1% 2,138-785
Carbon 9.625K2 1% W 24138-734
Cerbon 6.,111k0Q 1% W 24138-724
Carbon 6,111k 1% W 24138=724
Carbon 9.625k01 1% W 244 38-734
Carbon 7.115K0Q 1% W 2,138-728
Carbon 24,75k 1% W 24138-785
Carbon 9.625k1 1% W 24438-734
Carbon 6.111k 1% 3w 24438-724
Met ox 1.15k{1 0.5% W 2,755-484
Met ox 27k 75 TE 3/8W 2,552-120
Carb 2200 10% W 2434,2-058
Carb 10kQ 10% W 24,34,2-110
Carb 820kf] 10% W 21342164
WW 16k 2% 3W** 25874578
WW 15K 2% 3We* 25874-578

2,5k, part of switch assy. SC

1k, part of switch assy. SB

Carbon 4.7k 20% w* 25611-122
Part of switch assy. SAC

WA 2.5k 10% 3W part of 4L371-247
2,2k part of switch assy, SAD

1002, part of switch assy. SA

WW 100k 5% 15we* L,4,372-045

For symbols and abbreviations see introduction to this chapter

2002AS (1¢)
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Replaceable parts

When ordering, prefix circuit reference with 0

Circuit
reference

SA

SB

SC

SD
SE
SP
SG
St
SG1
562
SG3
5G4
SG5
SG6
567
SG8
5G9
5G10
S5G11

SH

2 B g A

SN
sP
SQ

S8
ST
S0
sV
SW
sX
SY
SZ

52

Description M.1. code
Crystal Cal switch assembly
includes ORV8 L4 321-219
Function switch assembly
includes ORV3 41,325=206
Modulation switch assembly
includes ORV2 4432L-716
Supply 14,.321-4,06
Supply voltage range 23467-119
Mains/battery 234,67-116
Range switch
Wafer 44332419
Wafer 44332419
Warap 4,332-403
Wafer 44332402
Wafer 4332401
Wafer 144332404
Wafer L 332-0,03
Fafer 44332405
Wafer L4,332-406
Wafer 14.332-,07
Wafer 41,.332-4,08
Wafer 4,332-4,.09
Microswitch 234,83-131
Microswitch 23483-131
Microswitch 234,83-131
Microswitch 234,83~-131
Microswitch 23483-131
Microswitch 23483-131
Microswitch 234,83-131
Microswitch 23,83-131
Microswitch 234.83-131
Microswitch 23,83-131
Microswitch 23183131
Microswitch 23483-13
Microswitch 231,83-131
Microswitch 231,831 34
Microswitch 2383131
Microswitch 23,8%-131
Microswitch 23,83-131

part of

M.I. code

23462-258

234,62-252
4,.322-131

L 322-419

234,83-131
234,83-131
23483131
234,83-131

234.35-293
23445=21L
2344,-193
23454193
23445-214

43126-034

part of 43126-035

23445-275
2344.5-273

23235-176
23235-176
23235-176
23235-177
23235-176
23235177
23235-176
23235-176

43456-006

284,25-835

Circuit

reference Description

SAA Carrier ON-QFF switch

SAB Modulation osc. ON-OFF

SAC Af Range switch assy.
includes ORVS

SAD FM Range switch assy.
includes ORVY

SAE Microswitch

SAF Microswitch

SAG Microswitch

SAH Microswitch

SKT3 18-way

SKTY Panel jack BNC 'snap-on' 500

SKT5 GP 500

SKT6 GP 500

SKT7 Panel jack BNC 'snap-on' 50

SKT8 Bulkhead jack BNC 500

SKT9 Bulkhead Jack BNC 50Q

SKT10 Panel Jjack BNC 'snap-on' 500

SKT11  Panel jack BNC 'snap-on' 500

TP Terminal miniature

TP2 Terminal miniature

TP3 Terminal miniature

TPL Terminal miniature

TP5 Terminal miniature

TP8 Terminal miniature

TP9 Terminal miniature

TP10 Terminal miniature

T Meins

VT4 2N1534

Enob Supply

Knob Modulation level control

‘Knob Carrier level control
Knob Modulation osc.

For symbols and abbreviations see introduction to this chapter

L1442-209
L1141-503

L1142-212
41141-503
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When ordering, prefix circuit reference with 0

Circuit

reference Description

Knob, Modulation frequency
Boss and Dial for above

Knob, Frequency

Boss and Dial for above
Knob Set scale control
Knob Carrier range control
Knob Set zero control

Knob Af Range control
Knob F¥/ af Trim FS control
Knob FM Range control

Knob, Incremental frequency

Potentiomster, Boss and Dial for

above

Knob, Coarse attenuator
Boss and Dial for above

Knob, Fine attenuator
Boss and Dial for above

Knob Crystal cal selector
Knob Crystal cal level

Fuse holder for FS1
Fuse holder for FS2

Unit (1) —Power Unit, TM 7466

When ordering, prefix circuit reference with 1

c1 BElec 100uf +100-20% 50V
c2 Elec 100pF +100-20% 25V
c3 Elec 100uF +100-20% 25V
MR1 ZB7.5 Zener

MR2 1N540

MR3 1N540

MRJ, 1N540

R Carbon 2.2k 10% W

R2 WW 3.30Q 10% 13

R3 Carbon 2200 10% W

R4 Carbon 6.3k 10% W

M.l code

L1141-308
41174017

L1146-015
31174011
31141-111
L4145-206
44141405
41145=231
41144405
4114.5-231

41141307

L 371-247

L1144.-301
41174010

LA144=301
KA174-013
41145-220
411141503

23416-191
23416-191

26417-160
264417-158
26417-158

28371606
28357-048
28357-048
28357-048

21,34,2-088
25133-008
2,342-058
2,342-106

When ordering, prefix circuit reference with 1

Circuit

reference Description

RS Carbon 1000 10% %W

R6 Met ox 3.9k 7% 2W*
R7 Met ox 2.7k 7% 3w+
R8 Met ox 75k 7% %W“

R9 Met ox 2.7k 7% 3W*

R10 Met ox 2.7k} 7% 3W*

RV1 Carbon 220k 20% ZW
RV2 Carbon L7000 20% W
VT4 ACY17

VT2 2N3324

Replaceable parts

M.1. code

21434,2-050
24,552-096
24,552-092
24552-132
24552-092
24552-092

25611-229
25611-246

28,.26=-437
284.24-356

Unit (2) —Modulation Oscillator, TM 7467 /1

When ordering, prefix circuit reference with 2

c4 Elec 100uF +100-20% 25V
c2 Elec 5uF +100-20% 70V
c3 Elec 250uF +100-20% 6V
Cly Elec 100pF +100-20% 25V
c5 Elec 25pF +100-20% 35V
cé Elec 50uF +100-20% 35V
c7 Elec 100uF +100-20% 25V
c8 Elec 100pF +100-20% 25V
MRA1 HG1005

MR2 7ZB6.2 Zener

MR3 HG1005

R1 Met ox 15k 7% 3w+
R2 Yot ox 5.6k 7% 2w*
R3 Carbon 12k 104 5W
RL Mot ox 1.2kl 7% 3w+
R5 Carbon 10k 10% W
R6 Carbon 1.5k 10% W

For symbols and abbreviations see introduction to this chapter
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26417-158
264,17-118
26417-162
264,17-158
26417-143
26417-153
26417-158
26417-158

28323-035
28371486
28323035

24552-114
24,552-103
24342-112
24,552-082
24342-110
2342084
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Replaceable parts

When ordering, prefix circuit reference with 2 When ordering, prefix circuit reference with 3
Circuit Circuit
reference Description M.1. code reference Description M.1. code
R7 Met ox 2.4k 7% 3w+ 2,,552-089 MR7 1544 28357-54,8
R8 Carb 1k 10% ¥ 21, 3,2-080 MR8 1844, 28357-5,8
R9 Carb 4.7k 10% ¥ 24342-100 MR9 1S4, 28357-548
R10 Met ox 120k 7% 3Zw* 24,552-137 MR10 1844, 28357-548
R11 Met ox 12k0 T4 Jw* 24,552-112
Ri2 Carb 22k0 W6 ¥ 24,3,2-118 _
R13 Carb 2.7K0 107 4¥ 20,3,2-092 R1 det ox 11k0 7% 3/8wW+ 24,552-111
R1L Carb 2200 106 4 24,31,2-058 R2 Met ox 18k 7% 3W* 24552-116
R15  Carb 6800 10% % 2,3,2-076 R Met ox LTI 7% EW* 24,552-126
R16 Met ox 5.1kQ 7% 2w 24,552-101 R Met ox 4.3k Th §W 2,552-097
R17 T Met ox 5.2k0 5o 2% 24,332-105 RS Met ox 2200 7% ZWe 21552-058
R18 Carb L7kQ 10% ¥ 21,31,2-126 R6 Met ox 3.6k Th W 24,552-095
RV1 Carb 2.2k 20% W 25611018  R7 Met ox 2700 7% gi* 2,552-061
RV?2 Carb 2.2k0 20% W 25611-018 B8 Met ox 1MQ 105 5W 24552-166
RV3 Carb 1000 20% L 25611-002 R9 Met ox 220k0 7% gwW* 24.552-143
R10 Met ox 4Tk 7% W+ 24,552-126
VT 3CY71 281,35-235 R11 Met ox 10MQ 10% AW 24.31,2~191
— 30y 71 28,35-235 R12 Het ox 1MQ 10%% 24,552-166
VT3 oMLl 1L522-00L, R13 Met ox 33k 7% W+ 21,552-122
VIl HT101 2B14,32-735 RiL Carb L70KQ 10% W 2L 34.2-152
VTS5 BCYTH 281,35-235 R15 Het ox 9.1k 754 3/8#%* 21,552-109
R16 Met ox 10k 7% 3W* 24552-110
R17 Met ox 10Kk 7% 3w 2,552-110
R18 Met ox 22k T% W+ 24552-118
Unit @ —A.M./F.M. Drive and Monitor, TM 9057 g19 Met ox 1k 7% 3wx 21,552-080
When ordering, prefix circuit reference with 3 R20 Met ox 100k T JW* 24552-135
R21 Met ox L.7k0 7% Iw+ 24,552=100
c1 Elec 100uF +100~20% 6V 2641715, K22 Meb ox 2200 7% Guv 24552-058
C3 Plas O.47pF 10% 250V 26512-261
Ch Plas 0.47uF 10% 250V 26512-26} RV1 Carb L7k 20% W 25611-034
c5 Plas 2uF 10% 250V 26512-~288 RV2 Carb L7k 20% W 25611-034
c6 T  Plas 820pF 2% 125V 26516=4,62 RV3 Carb L7k 20% W 25611-034
c7 Cer 0.1uF +50-25% 30V 26383-031 RV Carb 2.2k} 20% W . 25611-018
RV5 Carb 10K 20% W 25611-025
MRA 154 28357-548 RV6 Carb 2.2i0 2035 &V 25611-054
MR2 1S4 28357-548
MR3 1Sy 28357-548
MRL, 1544 28357-548
MRS 1Skl 28357-548 TH1 CZ3 1.5k0 25683-644;
MR6 1544 28357-548 TH2 CZ3 1.5k 25683644

For symbols and abbreviations see introduction to this chapter
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When ordering, prefix circuit reference with 3

Circuit

reference Description
VT1 BCY33
VT2 B5X20
VT3 28292)
VTL 2N292.
VT5 BSX20
VT6 BSX20
vy 2N3702
VT8 B3X20
VT9 283702

Unit @ —Regulated Power Supply and Monitor

Amp., TM 9056

When ordering, prefix circuit reference with 4

c1 Elec 100uF +100-20% 25V
c2 Elec 100uF +100-20% 25V
c3 Elec 25uF +100-20% 35V
Cl Elec 100uF +100-20% 25V
c5 Elec 10uF +50-20% 35V
MR1 ZB7.5 5% Zener

R1 Met ox L4700 756 Zwe

R2 Met ox 4.7k} 7% 2w+

R3 Met ox 2.2k 7% ZW*

R Met ox 82011 7% Zw*

RS Met ox 3300 7% £w*

R6 Met ox 3300 7% 2w+

R7 Met ox 1k 7% W*

R8 Mot ox 7.5k T% 2W*

R9 Met ox 12k Th W+

R10 Met ox 4.7k 7% 2w+

R11 Met ox 5.1k 7% 2W*

R12 Met ox 1.5k2 7% 2W*

R13 Met ox 8200 T% 3/8W
R4 Met ox 1k 7% 32w+

R15 Met ox 18k 7% ZW*

R16 Met ox 2k 7% 2W*

M.1. code

28434 -217
284,52-197
284.53-552
28,53-552
281,52-197
281,52-197
28,.33-4,88
281,52-197
28,33-488

26417-158
26447-158
26417-14.3
26L417-158
264 14-121

28371606

24,552-069
24,552-100
24,552-088
24,552-078
24,552-063
24,552-063
24552-080
24,552-107
24552112
24,552-100
24,552-101
2,552-081;
2,552-078
24,552-080
24,552-116
21,552-087

When ordering, prefix circuit reference with 4

Circuit
reference Description

R17 Met ox 2.2k 7% ZW*
R18 Met ox 1k 7% Jw*
R19 Met ox 3300 7% 3w+
R20 T Met ox 33Q Tk 3W*

R21 Met ox LTk Th W
R22 Met ox 1kQ 7% Zw*
R23 Met ox 4.3k 7% 2we
R2Y Met ox 2k 7% 3w*
R25 Met ox 5100 7% 2w*
R26 Met ox 1kl 7% ZWw*
R27 Met ox 2200 T% 2W*
R28 Met ox 220k} 7% w*
RV4 Wi 5000 10% W

RV2 Carb 1k 20% 3w
RV3 Carb 2.2k0 20% W
RV Carb 1000 10% 1w
RVS Carb 4700 20% iw
RV6 Carb 4700 20% W
RV7 Carb 4.7k 20% W
RV8 Carb 1000 10% 4
RV9 Cerb 2200 20% W
TH1 CZ3 1.5k

VT4 ACY20

VT2 25701

VT3 BCY34
VT4 BSX20

VTS5 BSX20
VT6 2N3702
VT7 BSX20
VT8 2N3702
VI9 2N3702

vVT10 BSX20

For symbols and abbreviations see introduction to this chapter

2002AS (1c)

Replaceable parts

M.I. code

24,552-088
2,552-080
24,552-063
24552-033
24,552-100
2,552-080
24.552-097
24,552-087
24552071
21,552-080
2,552~058
24552-143

25886-717
25611014
25611=206
25811-043
25611-010
25611=010
25611-022
25811-013
25611=2414

25683644

28424747
284,53-488
28434227
28452-197
28452-197
28,.33-4.88
284.52-197
284,33-1,88

281,.33-1.88
28,52-197
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Replaceable parts

Unit @ —Crystal Calibrator Amplifier, TM 7190  Unit @ —Crystal Calibrator, TM 9369

When ordering, prefix circuit reference with 5 When ordering, prefix circuit reference with 6
Circuit Circuit
reference Description M.1. code reference Description M.1. code
1 Elec SuF +100-20% 70V 26417-118 c1 Elec 10uF +50-20% 35V 26414 -121
c2 Elec 50uF +100-20% 6V 261,12-21,5 C2 T  Plas 27pF *2pF 125V 26516-108
c3 Elec 1uF +100-20% 50V 26414-106 c3 Plas .\, 70pF 2% 125V 26516-1,06
ClL Elec 100uF +100-20% 25V 26417-158 Clh Plas 0,0022uF 2% 125V 26516-564,
€5 Elec 1uF +100-20% 50V 264,14~106 c5 Plas 470pF 2% 125V 26516-4,06
cé Plas 0,1uF 10% 250V 26582-208 cé Plas 27pF *2pF 125V 26516-108
c7 Elec 250uF +100-20% 6V 264,17~162
c8 Elec 25uF +100-20% 35V 2644 7~143
9 Plas 0.047uF 3% 125V 26516-820 c7 Plas 0.0028uF 2% 125V 26516-591
c10 Plas 0,047uF % 125V 26516-820 c8 Paper 0.01uF 10% 200V 261741145
c9 Cer O.1uF +50-25% 30V 26383-031
€10 Plas 180pF 2% 125V 26516-303
L4 285mH 44273607 c11 Cer 0.01uF +80-20% 100V 26383-055
c12 Plas 150pF 2% 125V 26516-287
13 Cer 22pF *0,25pF 750V 26324-715
R1 Carb L7k 10% SW 24, 31,2126
R2 Carb 47K 10% W 24,34,2-126
R3 Carb 10kil 107 3¢ 2e3k2~110 ¢4, Plas 82pF 2pF 125V 26516-222
R Carb 10K 10% 2 2362110 c45  Plas 22pF x2pF 125V 26516-088
RS Carb 3.3% 107 2 2342-09% 46 Plas 0,001uF 2% 125V 26516-481
RS Carb 1k 10% i 24342080 (47 Plas 110pF 2% 125V 26516-254
R7 Carb L7k 10% 2H 24342-100 48 Plas 0,001uF 2% 125V 26516-481
R8 Carb 330k0 105 ¥ 21,3,.2~11,8 C19  Plas 390pF 2% 125V 26516-387
R Carb 1k 10% Zd 244342080 20 Elec 10uF +50-20% 35V 26414121
R10 Carb 4700 10% 47 244 342~069 c24 Cer O,1pF +50-25% 30V 26383-031
R11 Carb 22k0 10% 5w 24, 3,2~418
R12 Met ox 3308 T i 24552-063
c22 Plas 0,01pF 1% 125V 26516-718
RV Carb 4,70 20% 25611022 23 Plas 220pF 5% 125V 26516-328
Rvz Carb 4700 20% 25611-010 coy Elec 10uF +50-20% 35V 26444-121
c25 Cer 0.01uF +80-20% 100V 26383-055
c26 Cer 22pF *0,25pF 750V 2632,-715
VPl ACY20 284,24 ~717 c27 Cer 0.1uF +50-25% 30V 26383-031
vi2 23701 23,,53-1.88 c28 Plas 120pF +2pF 125V 26516264
VT3 ATY20 284 20,747 €29 Cer 0.1uF +50-25% 30V 26383-031

For symbols and abbreviations see introduction to this chapter
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Replaceable Parts

When ordering, prefix circuit reference with é When ordering, prefix circuit reference with 6
Circuit Circuit
reference Description M.1. code reference Description M.1. code
c30 Cer 0.1uF +50-25% 30V 26383=-031 R9 Mat ox 1000 7% 2w+ 24,552-050
C31 Cer 0.1uF +50-25% 30V 26383=031 R10 Met ox 100 7% 2w+ 24,552-020
€32 Cer 0.1uF +50-25% 30V 26383-031 R11 Yot ox 3,9k 7% 3w+ 24,552-096
€33 Elsc 10uF +50-20% 35V 26414-121 Ri2 Met ox 4,7k 7% 3w+ 24552-100
C3Lk Var air 3-12pF +20-0% 500V 26816~236 R13 Met ox L700 7% SwW* 24,552-069
Rl Met ox 102 10% Jw* 2,582-555
o 63,508 4y 2614=210 R15 Met ox 1000 7% 2w+ 2,552-050
L2 25_7“H Lh266-217  pog Met ox 1000 7% 2w 24,552-050
L3 Coil WA23805 10 Met ox 2200 7% 2w 24,552-058
Ly 470uH 23642-565 118 Mot ox L7000 7% 2w 24,552-069
L5 &70uH 23642-565  pig Met ox 3.9K) 7% Iw* 21,552-096
L6 470uH 23642-565  pag Met ox L,7k0 7% 3w 24,552-100
L L70pH 236h2-565 2ot Met ox 5.1kn 3% 2w 21,512-4,02
R22 Met ox 3300 3% 3w+ 24512363
R23 Met ox 1800 3% Iw* 24,512-356
R2Y4 Net ox 5.1k 3% 2w+ 24,512-4,02
MRA 1N916 28336-4,66 R25 Mot ox 5601 3% JW* 24,512=372
MR2 1N916 28336-466
MR3 1N916 283361466
MR, 1N916 28336466
MRS 1N916 28336466
ARG 1916 28336-4,66 R26 Mot ox 6800 3% Jw+ 2,512=376
MR7 1N916 28336466  R27 Met ox 220Q 3% W 24,512-358
R28 Met ox 2.2k0 7% 3w* 24,552-088
R29 Met ox 1000 7% 2w* 24,552-050
R30 Mot ox 4700 7% 2we 24552069
RM Met ox L70 7% 3we 24552-037
R32 Mat ox 1k 7% 2w* 24,552-080
23] Met ox 24,k T% W 24,552-119
R2 Met ox 9.1k 7% Zw* 2,552-109
R3 Met ox 2k0 7% 2w+ 24,552-087
R4 Met ox 4L7Q T% 3W* 2,552-037 R33 Met ox 3.3k 7% W 21,552-091;
RS Met ox 1000 7% 3we 21,552-050 R34 Met ox 1k 7% 3w+ 21,552-080
R6 Met ox 5600 7% 3w* 24,552-072 R35 Met ox 12kn 7% ZwW* 24,552-112
R7 Met ox 2200 7% 3w+ 24,552-058 R36 Met ox 330 7% Jwe 21,552-033
R8 Met ox 1000 7% 2w+ 24,552-050 R37 Met ox 1k 7% 2w+ 24,552-080

For symbols and abbreviations see introduction to this chapter
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Replaceable parts

When ordering, prefix circuit reference with 6

Circuit
reference

v

VT3
VT4
VT5

VT6

vT8
V19
VT10
VTi1
VT2
VT43

X1

Description

2N390L
2N3504
BSX20
2N3702
BSX20

BSX20
2N3702
BSX20
BC108
BC108
BSX20
MPS3640
BSX20

1000kHz

Unit (7) —Filters, TM 9054

When ordering, prefix circuit reference with 7

c1

c2
C3
Ch
C5

cé
c7

58

Cer 0,1uF +50-25% 30V
Cer 0.1uF +50-25% 30V
Cor Oo1uF +50-25% 30V
Plas 0.047uF 10% 250V
Cer 0.1uF +50-25% 30V

Cor 0.1pF +50-25% 30V
Cor O.1uF +50-25% 30V

M.I. code

2845.-786
284,54-786
28,52-197
281433-488
28452197

28452-197
284,33-,,88
28,52-197
28,52-787
28,52-787
28,52-197
284,.31-766
28452-197

28311-703

26383=031
26383-031
26383~031
26582-206
26383-031

26383-031
26383-031

When ordering, prefix circuit reference with 7

Circuit

reference Description M.I. code
c8 Coer O 1uF +50-25% 30V 26383031
Ry Plas 0,0018uF 2% 125V 26516-543
c10 Plas 0.00366uF 1% 125V 26516=620
L1 120mH 250% L4 267-603
L2 120mH 25% L4267=603
L3 120mH 25% 44267603
Ly 340mH 25% 44271604
L5 feH 25% 4424,5-003
L6 1mH - 254 14,25,5-003
L7 120mH 25% L4267-603
18 120mH 25% 41,26 7603
L9 45,508 1% 44,267-606
L10 11 .8mH 2% LL268-603

Unit (8) —Filters, TM 9055

When ordering, prefix circuit reference with 8

c1 " Cer O.1uF +50-25% 30V 26383-031
c2 Cer 0.1uF +50-25% 30V 26383-031
c3 Cor 0.1pF +50-25% 30V 26383-031
Ccl Plas O.1uF 10% 250V 26582-208
€5 Cor O 1uP +50- 5% 30V 26383-031
cé Cor 0.,1uF +50-25% 30V 26383-031
c7 Cer 0,1uF +50-25% 30V 263%83-031
c8 Cer O.1uF +50-25% 30V 26383031
c9t Plas 0,0026uF 2% 125V 26516 587
c10 Plas 0.0108.F 1% 125V 26516=901
c11 Plas 0.,02uF 2% 125V 26516=797
c13 Paper 0,001uF 20% 600V 26174~125
C14 Cor 0.1uF +50-25% 30V 26383-031
¢15 Cer O,1uF +50-25% 30V 26383031
c16 Cor 0.1uF +50-25% 30V 26383-031
c17 Plas O.1pF 108 250V 26582-208
c18 Cer O,1uF +50~-25% 30V 26383-031

For symbols and abbreviations see introduction to this chapter
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When ordering, prefix circuit reference with 8

Circuit

reference Description M.1. code
319 Cor O,1uF +50-25% 30V 26383~031
€20 Cer 0.1uF +50-25% 30V 26383-031
c21 Cor O.1uF +50-25% 30V 26383-031
c22 Plas 0.0118.F 2% 125V 26516=722
c24 T Plas 820pF nom. 26516=462
c26 Plas 0.0075uF 1% 125V 26516-689
L1 120md 25% 44,267-603
L2 120mH 25% L4267-603
L3 120mH 25% 1),267-603
Ly 340nH 25% 44271604
L5 1mH 25% 14,2),5~003
16 1mH 25% 4424,5-003
L7 120mH 25% LY 267-603
L8 120mH 25% L1,267-603
L9 37.7mH 1% 44267604
10 15,1mH 2% 14,1,268-602
L14 330mH 25% 41,271-606
Rt T  Met ox 120kn 7% 2we 24,552-137
R2 T  Met ox 100k 7% 3W* 24552-135
Unit (3) —Range A Oscillator, TM 7561

When ordering, prefix circuit reference with 9

1 Cor 0.1pF +50-25% 25V 26383-031
c2 Plas 0,11uF 2% 125V 26518-293
c3 Plas 1pF 5% 125V 26511-382
€5+  Plas 0.047pF 5% 125V 26511-337
cé Plas 1uPF 5% 125V 26511-382
c7 Cer O ipF +50-25% 25V 26383-031
L4 Tuning coil 1),267-001
L2 Trimmer 11,261,=705
R1 Mot ox 3,3kQ 7% 3w+ 24,552-094
R2 Met ox 1kQ 7% 3w* 24,552-080
R3 Met ox 1K 7% 2W* 21,552-080
RY Mot ox 1k 7% 2w* 24,552-080
R5 Met ox 1000 7% 3w* 24,552-050
VT ACY20 28420747

Replaceable parts

Unit (10) —Range B Oscillator, TM 7562

When ordering, prefix circuit reference with 10

Circuit

reference Description M.1. code
c1 Cer 0.1uF +50-25% 25V 26383-031
c2 Plas 0,01pF 2% 50V 26518-053
c3 Plas 0.33uP 5% 125V 26511-367
C5F  Plas 0.001uF 2% 125V 26516-481
cé Plas 0.33uF 5% 125V 26511-367
c7 Plas O,1uF 10% 250V 26582-208
L1 Tuning coil L4,267-001
L2 Trimmer W 264~205
R1 Met ox 3.3k 7 Sw* 24552-094,
R2 Met ox 1kQ 7% W 2,552-080
R3 Met ox 1k 7% 2w* 21,552-080
RY Met ox B20Q 7% 2w+ 24,552~078
R5 Met ox 1000 7% W 24,552-050
VT4 ACY20 28424=747

Unit (11) —Range C Oscillator, TM 9048

When ordering, prefix circuit reference with 11

For symbols and abbreviations see introduction to this chapter

2002AS (1c)

c1 Plas 0,0028uF 2% 125V 26516-4,81
c2 Plas 100pF *2pF 125V 26516=241
€31  Plas 0,015uF 5% 125V 26511-319
Ch Plas 0,003uF 2% 125V 26516=597
c5 Cer 0. 1uF +50-25% 25V 26383-031
c6t  Plas 300pF 2% 125V 26516-358
c7 Plas 0,033uF 5% 125V 26511-330
c8 Plas O.1uF 5% 125V 26511349
9 Plas 0.,0068uF 5% 160V 26511164
1 Tuning coil 1, 265=20L
L2 Trimmer 14257-211
RA Met ox 4.TkQ 7% 2w* 21552100
R2 Yot ox 6.8k 7% dw* 21,552-106
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Replaceable parts

When ordering, prefix circuit reference with 11

Circuit

reference Description
R3 Mot ox 1k 74 Zwe
R4 Met ox 3.3k 7% Jiv
RS Met ox 1.3k0 7% 3w+
R6 Met ox 1.5k 7% 2w
VT4 BSX20

VT2 BSX20

M.1. code

24,552-080
24,552-091
24552-083
24,552-081,

28,52-197
28,52-197

Unit (12) —Range D Oscillator, TM 9049

When ordering, prefix circuit reference with 12

c1 Plas 0.001uF 2% 125V
c2 Dlas 68pF 2% 125V

C3 Plas 0.033uF 105 250V
Ck Plas 0,001uF 2% 125V
c5 Cer 0.1uF +50-25% 25V
c6t Plas 100pF %2pF 125V
c7 Plas 0,01uF 5% 125V
c8 Plas 0.033uF 5% 125V
L1 Tuning coil

L2 Trinmer

R1 Met ox 47000 7% we

R2 et ox 4.7k0 7o 3/8.4%
R3 Met ox 4.7k 7% 2W*
Rk Met ox 3.3k 7% we
R5 Met ox 1.5k0 7% 2w+
R6 Met ox 1.5kQ 7% &
VT BSX20

VT2 BSX20

26516=481
265416-201
26582-205
26516=481
26383-031
26516-241
26511-313
26511-330

14,26 3035
44,24,7-010

24552-069
2,552-100
24,552~100
24.552-09
24,552-081,
24,552-08),

28,52-197
281,52-197

Unit @ —Range E Oscillator, TM 9047

When ordering, prefix circuit reference with 13

Circuit
reference Description M.L code
c1 Plas 1000pF. 2% 125V 26516481
c2 Cer 33pF 5% 750V 26321, -822
¢3 Cer 0,1uF +50-25% 30V 26383-031
CL Mica 330pF 5% 350V 26268-391
cs T Cer 22pF 5% 750V 26321,-833
cé Plas 0,0033uF 2% 125V 26516-609
c7 Cer 0,1uF +50-25% 30V 26383-031
c8 Plas 0,0033uF 2% 125V 26516-609
c9 Plas 0.048uF £10% 250V 26582-207
1 Coil assy., 144255=005
L2 Coil assy. 14233-014
R1 Met ox L7Q Téh 2w+ 24,552=037
R2 Met ox 1181 7% Jw* 24,552-080
R3 Met ox 3.3k 7% 3w 24552094
Ry Met ox 10k 7% ow* 24,552-110
R5 Met ox 10kQ T# 2w+ 24552110
VT4 BSX20 284,52-197
VT2 BSX20 28452-197

Unit (14) —Range F Oscillator, TM 9050

When ordering, prefix circuit reference with 14

€1 Plas 0.0015uF 2% 125V 26516-521,
c2 Cer 15pF 0.25pF 750V 26321,-822
3 Cer O.1uF +50-25% 30V 26383-031
Clh Mica 330pF 2% 350V 26268-391
c5+ Cer 22pF 5% 750V 26324,~333
cé Plas 0,0033uF 2% 125V 26516-609
c7 Cer 0.1uF +50-25% 30V 26383-031
c8 Plas 0,0033uF 2% 125V 26516=609
C9  Plas 0,047uF 10% 250V 26582-206

For symbols and abbreviations see introduction to this chapter
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When ordering, prefix circuit reference with 14

Circuit

reference Description
11 Coil assy.

L2 Coil assy.

Ri Mot ox 470 Th W+
R2 Mot ox 1k 7% 3w+
R3 Met ox 3.3k) 7% £W*
RL4 Met ox L,7Kk) 7% 3w+
RS Mot ox 18k 7% 3w+
VT4 BSX20

VT2 BSX20

M.I. code

14237-003
144,223-202

24552037
24,552-080
24552-094
24,552-100
2L,552-116

284,52-197
284,52-197

Unit @ —Range G Oscillator, TM 9052

When ordering, prefix circuit reference with 15

c1 Cer 0.01uF +80-20% 350V
c2 Plas 0,0015uF 2% 125V
c3 Cer 0.01uF +80-20% 350V
Ch Cer 100pF 2% 750V

c5 Mica 68pF 1% 350V

c6T Cer 10pF *0.5pF 750V

c7 Mica 500pF 5% 350V

c8 Cer 0.01uF +80-20% 350V
€9 Mica 0,001uF 1% 350V
€10 Mica 100pF 5% 350V

C11 Cer 0.01uF +80-20% 350V
1 Filter

L3 Tuning coil

Ly Trimmer

MR1 i1

R1 Met ox 3.3k} 7% SW*

R2 Met ox 1k 7% 3w*

R3 Met ox 1k 7% ZW*

RL Met ox 100Q 7% 3w*

R5 Met ox 3300 7% Zw*

26383-392
26516524
26383-392
2632,-897
26268-317
26321,-085
26258-392
26383-392
26268-350
26268-325
26383-392

4,,221-803
44133-901
44233901

28381-135

24,552-091,
24,552-080
21,552-091
24,552-050
21,552-063

When ordering, prefix circuit reference with 15

Circuit

reference Description

R6 Met ox L7000 7% 2W*

R7 Mot ox 4.7k 7% Sw*
R8 Met ox 12k 7% 3w*

V11 BSY28

VT2 BFY18

Replaceable parts

M.1. code

24552-069
24,552-100
24552-112

28451-713
28453-533

Unit —Range H Oscillator, TM 9053

When ordering, prefix circuit reference with 16

c1 Cer 0.01uF +80-20% 350V
c2 Flas 0.0015uF 2% 125V
c3 Cer 0.01uF +80-20% 350V
Ch4 Cer 10pF *0,5pF 750V

€5 Cer 1pF *0,5pF 750V

cé Var air 3-12pF

c7 Yica 100pF 5% 350V

c8 Cer 0,01uF +80-20% 350V
c9 Mica 100pF 5% 350V

c10 Mica 33pF 5% 350V

c11 Cer 0.,1uF +50-20% 25V

c12 Cer 33pF 5% 750V

L1 Filter

L3 Tuning coil

Ly Trimmer

MRA1 BA111

R1 Met ox 1.5KQ 7% 3w*
R2 Met ox 1k 7% ZW*
R3 Met ox 3.3k 7% 2w+
R4 Met ox 1000 7% Zw*
R5 Met ox 3300 7% 3w+
R6 Met ox L7000 7% gwW*
R7 Mot ox L.7KQ 7% 3W*
VT4 BsY28

VT2 BSY28

For symbols and abbreviations see introduction to this chapter

2002AS (1a)

26383-392
26516-521,
26383-392
26324,-085
26321,~020
26847~238
26268-325
26383-392
26268-325
26268-308
26383-031
26324, ~822

44221-803
44,.227-901
4,,223-202

28381-201

24,552-084
2,552-080
24,552-094
24,552-050
24,552-063
2L552-069
21,552-100

28451-713
284,51=713
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Replaceable parts

Unit (17) —Range A Output Filter, TM 7571

When ordering, prefix circuit reference with 17

Circuit
reference Description M.1. code
c1 Plas 0.068uF 5% 125V 26511=343
c2 Plas 0.22uF 1% 125V 26511=360
c3 Plas 0.33uF 5% 125V 26511=367
ChL Plas 0.47uF 10% 125V 26511-374
L1 AF filter 14 268-418
L2 Trimmer 44,253-014
L3 Tuning coil 44265-010

Unit (18) —Range B Output Filter, TM 7572

When ordering, prefix circuit reference with 18

€11  Plas 0.01pF 5% 125V 26511-313
c2 Plas 0.068uF 5% 125V 26511-3L.3
c3 Plas 0.1uF 5% 125V 26511-349
ch Plas O.15uF 5% 125V 26511-356
L1 AF filter 1,268-118
L2 Trimmer L4,253-014
L3 Tuning coil 44,265-010

Unit (19) —Range C Output Filter, TM 7573

When ordering, prefix circuit reference with 19

C1t  Plas 0.0047uF 5% 125V 26511=149
o Plas 0.022uF 5% 125V 26511-32}
c3 Plas 0,033uF 5% 125V 26511-330
ch Plas 0,047uF 5% 125V 26511=337
L1 AF filter W4266-107
L2 Trimmer 4,4.237-008
L3 Tuning coil 14263-034

Unit —Range D Output Filter, TM 7574

When ordering, prefix circuit reference with 20

Circuit

reference Description M.1. code
c1+ Plas 0.,001uF 2% 125V 26516-181
c2 Plas 0,068uF 5% 125V 26511-164
€3 Plas 0.01pF 5% 125V 26511=313
Clh Plas 0,015uF 5% 125V 26511-319
L1 AF filter 14.264,-:06
L2 Trimmer L) 233-015
L3 Tuning coil 44251006

Unit (21) —Range E Output Filter, TM 7575

When ordering, prefix circuit reference with 21

c1T  Plas 330pF 2% 125V 26516-369
c2 Plas 0.0022uF 2% 125V 26516-564,
c3 Plas 0,0022uF 2% 125V 26516-564
Cl Plas 0.005uF 2% 125V 26516-652
L1 AF filter 23635-473
L2 Trimmer 44,227-010
L3 Tuning coil 14,204 =002

Unit (22) —Range F Output Filter, TM 7576

When ordering, prefix circuit reference with 22

c1 Plas 0,001uF 2% 125V 26516481
c2 Plas 680pF 2% 125V 2651644
c3t  Plas 220pF 2% 125V 26516-327
cl, Plas 0.001uF 2% 125V 26516-481
L1 AF filter 1,,257=210
L2 Trimmer 4,223-201
L3 Tuning coil 41,237-003

For symbols and abbreviations see introduction to this chapter
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Unit @ —Range G Output Filter, TM 7577

When ordering, prefix circuit reference with 23

Circuit
reference

c1
c2

c3T

Ch

L1
L2
L3

Description

Mica 330pF 5% 350V
Mica 100pF 5% 350V
Cer 33pF 5% 750V

Mica 330pF 5% 350V

AF filter

Trimmer
Tuning coil

M.1. code

26268-391
26268325
2632),-822
26268~391

L4,257-210
14,223-201
144233-901

Unit (24) —Range H Output Filter, TM 7578

When ordering, prefix circuit reference with 24

]
c2
C3
Ch

oy
L2
L3

Mica 4100pF 5% 350V

Mica 15pF t1pF 350V
Var air 3~12pF

Mica 100pF 5% 350V

AF filter
Trimmer

Tuning coil

26268-325
26268-302
26817-238
26268=325

44257-210
L4223-202
14,227-901

Unit (25) —Wide Band Amplifier, TM 7189

When ordering, prefix circuit reference with 25

c1
c2
c3
Cly
c5
c6
c7
c8
9
c10

Cer O0.1pF +50-25% 25V
Elec 10uF +100-20% 35V
Cer 33pF 5% 750V

Elec 10uF +100-20% 35V
Elec SuF +100-20% 15V
Elec 5uF +100-20% 15V
Elec 10uF +100-20% 35V
Cer OL7uF +50-25% 3V
Cer O47uF +50-25% 3V
Cer O.47uF +50-25% 3V

26383-031
26414-121
26324822
26444121
264A4=113
26414-113
26414121
26383-037
26383-037
26383-037

When ordering, prefix circuit reference with 25

Circuit
reference

c11
c12
c13
C15
c16
c17
c18

381

1A
L2
L3
Ly
L5

R1
R2

R3

R5
R6
R7
R8
R9
R10
R11
R12
R43
Rk
R15
R16
R17
R18
R19
R20

Cer
Cer
Cer
Cer
Cer
Cer

Cer

Description

0L THF +50-25% 3V
0,01uF +80-20% 100V
0,01uF +80-20% 100V
Oo1uF +50-25% 25V
0,01uF +80~20% 100V
0.01uF +80-20% 100V
0.1uF +50=-25% 30V

100mA, quick acting

Filter
Ferrite bead
Ferrite bead
Coil assy.

Coil assy.

Z4B5.6 Zsener
Z4BL4 .3 Zener

Carb 330 10% %W
Carb 330 10% W
Carb 33Q 10% W
Carb 1k 10% W
Carb 3,9k 10% W
Met ox 24,00 7% 3w+
Carb 1k2 10% W
Met ox 2k 7% Zw*
Carb 8200 10% W
Met ox 24,00 7% SW*
Carbon 4700 10% ZW*
Carb 1k0 10% %W"‘
W 470 5% 150

WW 470 5% 13%
Carb 1000 10% W*
Carb 1000 10% +w*
W 470 5% 15w

WW 470 5% 137
Carb 22001 10% Lw*
Carb 2200 10% W*

For symbols and abbreviations see introduction to this chapter
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Replaceable parts

M.1. code

26383037
26383-055
26383-055
26383-031
26383055
26383055
26383-031

23411-002

L4255-20L
44.223-801
1,1,223-801
44121-805
44121-805

28371-435
28371-321

2342-033
24342033
24.34,2-033
21431,2-080
24 34,2-096
24552-060
21.34,2-080
24,552-087
2434.2-078
24,552-060
243 2-069
24,34, 2-080
25123-037
25123-037
21434,2-050
2434,2-050
25123-037
25123-037
24342058
24.34,2-058
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Replaceable parts

When ordering, prefix circuit reference with 25 When ordering, prefix circuit reference with 26
Circuit Circuit
reference Description M.1. code reference Description M.1. code
R21 Carb 2200 10% +W* 21, 3,2-058 MRA HG500L 28332-4,65
R22 Carb 2200 10% w* 2,31, 2-058 MR2 HG5004 28332-465
R23 WW 2,2Kk0 5% 13W 25123-088 MR3 CG92H 28321=161
R2l WW 2.2k 5% 13W 25123-088 MR2, CG92H 28321-161
R25 Carb 560 10% 7 21,.31,1-240
i 1:1 unbal to bal 4354,8-001  Ri et ox 7.5k T% Zw* 24552=107
T2 Driver 43535-011 R2 Met ox 8,2kl 7% Jw* 24,552-108
T3 Driver 43537-001 R3 Met ox 6.8m 7% 3—W"‘ 24,552-106
Y 2:1 bal to unbal K3557-001 Rk Vet ox 5600 T W 24552-072
5 2:1 bal to unbal 43535-010 RS Vet ox 2.2k} 7% £W* 21,552-088
R6 Mot ox 2.2k0 7% {w* 2,552-088
VT4 BSY29 28,51-716  R7 Met ox 1.5k 7% ow* 24552081
VT2 BSY29 28,51-716 ~ R8 . Met ox 3.3k 7% Zw* 24,552-094
VI3 BSY29 § natohed pair  4L522-031 R10 Mot ox 8.2k 7% 3W* 24,552-108
VT BSY29 R12 Met ox 5.1k 7% Zw* 24,552-101
V75 BSY29 E watohod pair 11522031 R13 Mot ox 5.1k 7% W+ 24552101
VT6 BSY29 R1L Carb 2.2k1 10% 1/10W 24,34,1-288
V17 ON7L3 § matohed pair  44522-033 R15 Met ox 33k 7% Jw* 2,552-122
VT8 oNTL3 R16 Met ox L.7kQ 7% 2Ww* 24,552-100
Fuse holder for 25FS1 43281-003  R17 Met ox 33k T/ {W* 2h552-122
R18 Met ox 10kQ 7% Sw* 24552-110
Unit —A.L.C. and Envelope Feedback, TM 7186 R19 Met ox 4.7k T% 2w+ 24,552=100
When ordering, prefix circuit reference with 26 R20 Met ox 10k 7% 3w 24:552-110
R21 Met ox L7kl 7% 2w+ 24,552-100
c1 Elec 500uF +100-20% 25V 26417=-175 R22 Met ox 10kQ 7% $W* 24,552-110
c2 Plas 220pF 2% 125V 26516-327 R23 Met ox 4.7k 7% 2w+ 24,552-100
c3 Plas 0.001pF 2% 125V 26516-4,81 R2L Met ox 10k 7% 2w* 24,552-110
Ch Cer 0,01pF +80-20% 350V 26383-392 R25 Met ox L.7kQ 7% W* 24,552-100
c5 Coer 0.22uF +50-25% 6V 26383-034 R29 Met ox 33k T% e 24552-122
cé Cer 0,22uF +50-25% 6V 26383-034 R30 Mot ox 1k 7% LW 24,552-080
c7 Elec 1uF +100-205% 50V 26414-106 R31 Met ox 1k 7% 2w+ 24,552-080
c8 Elec 1uF +100-20% 50V 264,14,-106 R32 Met ox 33k 7% Zw* 24,552-122
c9 Cer 0.01uF +80-20% 350V 26383-392 R33 Carb 500 1% 1/8W 24,112-500
€10 Elec 50uF +100-20% 6V 26412-245 R34 Carb 1kQ 10% 1/10W 21,.33,1 =280
c12 Paper 300pF 20% 500V 2617@—119- R35 Met ox 2.2k 7% Sw* 21,552-088
€131  Cer 1.0pF *ipF 750V 26324,-020  R36 Met ox 1000 7% Jwe 24,552-050
ciy T  Cer 1.0pF *ipF 750V 26324,-020 R37 Carb 1.8k 10% 1/10W 2,31,1-286
c16 Cer 0,01uF +B0-20% 100V 26383055 R38 Carb 109 10% & 24,.3,2-020

For symbols and abbreviagions see introduction to this chapter
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When ordering, prefix circuit reference with 26

Circuit

reference Description M.1. code
RVA Carb 1k} 20% w 25611=014
RV2 Carb 1kQ? 20% W 25611-014
VI BCY71 matched trio

VT4 BCY71 including R1, 1,6883~070
V15 BC108 R2 and R10

viz  HDO1 s matched pair 14522026
VT6 HT101

VT3 HT101 281,32-735
VT7 BSX20 281,52-197
VT8 BSX20 281,52-197
Unit @ —Coarse Attenuator, TM 8968

When ordering, prefix circuit reference with 27
R1 Met film 53.3Q 0.5% ¥ 24634~356
R2 Met film 7900 0.5% W 24,634,-806
R3 Met £ilm 53.30 0.5% W 24,634~356
R4 Met film 53.30 0.5% W 21,634=356
RS Met film 7900 0.5% =¥ 24,634-806
R6 Met film 53.30 0.5% W 21634~356
R7 Met film 610 0.5% 24,631,357
R8 Met film 24,70 0.5% W 21,634,609
R9 Met film 610 0.5% W 21,634-357
R10 Met film 610 0.5% 21,634=357
R11 Met film 24,70 0.5% W 24,634 -609
R12 Met film 610 0.5% W 24634-357
R13 Met film 610Q 0.5% 2,6304,-357
RiL Met film 24,70 0.5% W 24634609
R15 Met film 610 0.5% W 24,634-357
Unit (28) —Fine Attenuator, TM 8967

When ordering, prefix circuit reference with 28

R1 Met film 1500 1% W 24636-615
R2 Met f£ilm 37.3Q 1% W 24,636-235

Replaceable parts

When ordering, prefix circuit reference with 28

Circuit

reference Description M.1. code

R3 Met film 150Q 1% 3w 21,636-615

Ry Met film 2920 1% 3w 24636-714
R5 Met film 17.60Q 1% W 24636-116

R6 Met film 2920 1% W 24,636=714

R7 Met film 8700 1% W 21,636~906

R8 Met film 5.770 0.5% W 21,634,-052
R9 Met film 8700 1% ¥ 24636~906

R10 Met £ilm 4360 1% W 24636-713

R11 Met film 11.6Q 1% W 24636-115

R12 Met f£ilm 4360 1% 2 24636-713

R13 Met film 96,30 0,54 W 24634181

Ri4 Met film 71.2Q 0.5% W 24,63) =355

R15 Met £ilm 96.30 0.5% W 21,6 31, 1,84

Unit —Capacitor Board, TM 7595/1

When ordering, prefix circuit reference with 29

c1 Plas 0.372uF 3% 125V 26516-879

c2 Plas Q.118uF 3% 125V 26516-856

c3 Plas 0.0372uF &% 1257 26516-815

cl Plas 0.0118uF % 125V 26516-721

c5 Plas 0.00372uF 1% 125V 26516623

cé Plas 0,0011uF 2% 125V 26516-494
c7 Plas 0,372uF % 125V 26516-879

c8 Plas 0.118uF % 125V 26516-856

9 Plas 0.0372uF % 125V 26516-815

c10 Plas 0.,0118uF 3% 125V 26516721

c11 Plas 0.C0372uF 1% 125V 26516623

c12 Plas 0.0011uF 2% 125V 26516-134
€13 tlec 1000uF +100-20% 12V 2641 7-4,03

C14 T  Plas 33pF :2pF 125V 26516-127
C15 T Plas 33pF f2pF 125V 26516-427

Unit @ —Coarse Tracking Potentiometer,

For symbols and abbreviations see introduction to this chapter
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T™ 9063
When ordering, prefix circuit reference with 30
R1 Met ox 2200 7% Zw* 24,552-058
R2 Met ox 2000 7% Zw* 2,,552-057
R3 Het ox 1800 7% Jw* 24552-056
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Replaceable parts

~ When ordering, prefix circuit reference with 30

Circuit
reference

R,
RS
R6
R7
R8
R9
R10
R11
Ri2
R13
Rk
R15
R16
R17
R18
R19
R20

66

Met
Mot
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met
Met

Description

ox 160Q 7% Jwe
ox 1500 7% 3w*
ox 1300 7% 3W*
ox 12000 T% Zw*
ox 1100 7% Zwe
ox 100Q 7% %W"‘
ox 910 7% Jw*
ox 820 7% Zw+
ox 750 Tk Jw*
ox 680 7%
ox 620 7% W
ox 560 7% 2w*
ox 510 7% FWw*
ox 470 7% Zw
ox 430 Th 3w
ox 390 7% Jw*
ox 3601 T {wx

M.I. code

24,552-055
24,552-054
24,552-053
24552-052
24552-051
24552-050
24552-047
24.552=046
24,552-044,
24552-043
24552~044
24552-040
24,552-038
24552-037
24,552-036
24552-035
24552-034

When ordering, prefix circuit reference with 31

Circuit

reference Description
R21 Met ox 330 7% W
R22 Mot ox 300 7% 3w+

R23 Met ox 270 Th JW*
R2Y Met ox 240 7% JW*
R25 Mot ox 24,00 T 2w*

Unit @ — TM 9738

When ordering, prefix circuit reference with 31

R1 T Met ox 82k T SwW*
R2 1 Met ox 82K 7% 3W*
R3 T  Carb 470kN 10% W
Rl T Carb 470k 10% 5W
R5T  Met ox 220k 7% 3W*
R6+  Met ox L70kD 10% W

For symbols and abbreviations see introduction to this chapter

M.I. code

24,552-033
24,552-032
24552-031
24,552-029
24,552=060

24552-133
24552-133
24342-152
24342152
24.552-143
2342-152
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Circuit diagrams

1. COMPONENT VALUES

Resistors: No suffix = ohms, k = kilohms, M = megohms.
Capacitors: No suffix = microfarads, p = picofarads.
‘]" value selected during test, nominal value shown.

2. VOLTAGES

Shown in italics adjacent to the point to which the measure-
ment refers. See section 4.5 for conditions.

3. SYMBOLS

++= arrow indicates clockwise rotation of knob.
etc., external front or rear panel marking.
tag on printed board.

other tag,.

preset control.

® 0 ¢

unit identification number.

point marked with this
symbol is connected to
and receives power

These symbols are used to
identify branches of the
power supply circuitry but

> >

from have no particular physical
point marked with this nop X PhY
reality on the printed boards.
symbol

4. CIRCUIT REFERENCES
These are, in general, given in abbreviated form.
See also introduction to section 6. 1.

5. SWITCHES

Rotary switches are drawn schematically.
Letters indicate control knob settings.

1F = 1st section {front panel), front
1B = 1st section, back

2F = 2nd section, front

ete.

68 2002AS5 (1)



SG13
oNO SG3F SG5F

kT3 .02
——(h—\o_
CY . TAG 20, BOAR -
Mot oo 20. 80an0 (2) 145,13, 80ARD (Z6)
;

=
il

I IOCIS TAG 4, BOARD No

- 0OO66 0
@]

RAYRER SG2F SGaF
146 2. 80ARD () — 14612, Boaro (8)

TAG 2. BOARD No TAG 1, BOARD No TAG 1, BOARD No

DOOOOOO® 0POOVVOO CVOOVORO®

oRE

SG7F

SG9F

TAG 1. BOARD No

DOO®

VT8 COLLECTOR

FM TRACKING
POTENTIOMETER
coupled 10
RF tuning drive

OIN%

TAG 3, BOARD No

660 @

A
SKTI PUI

leads marked AB are connected to
selected tappings on board

SG—plan of sections viewed from knob end
with switch in fully counter-clockwise position

2002AS (1a)



8

- "
o
: c1.|.
O-II
. sEbEe :
i _L L2
c2 120m
0-1I
ls srrrze s
J_ 0
€3 120m
o-nI '
' : :
cal
o-onI d
s e P
! 2l 8 |
o-|I
‘l_l" i 12
o]
' Tae
O‘II
'g H 5 .
7
C7J- |2l0rn
o~|I
g S5ty ‘.-f"
3
Cil IZLOm
O-II
17 1
o a
og&l 45-5m |
il
’ ]
(7]
19 szzAc 0
o- ’ﬂ{:‘ ol
l L10
c1o 1°8m
<ooass-|—_
() Furers

2002AS (1b)

TPOTEN O

I

o=

Qs

De

% l
L1
b (4] 120m cla
0-1I Io-l
n i gcmizs ,
. 0— — G
12
CZ.L 120m J.cw
o-xI Io-l
n . zzezas N ‘
O— —— O -0
(%]
:.L 120m .LCIG
O'II Io-l
) ; =51y | i
G LI
L
C‘l 340m J.Cl?
D-II Io-l
T} 1 et 3 10
o— —— TV -
LS
C5:|- 1m .1- ci1s
o»vI Io-r
17 E s3ziiz 4 12
o— — TG a
L6
cs_[_ Im lcw
o-lI I 01
9 L Sjere 3 56 3 7%
o— — o5
L7
c7.|.. 120m .cho
o-lI IM
7 f zzszzz & %
o — T —0
L8
cal 120m lczl
o-1 01
I I" .l
< = 120k =
: s s

i (8) FILTERS

Fig. 7.10 R.F. unit filters




SAIF SA2F SA28B

——
|

=

TAG 3 PB 770

oaro (1)

SA—plan of sections viewed from knob end
with switch in fully counter-clockwise position

2002AS (1)



TAG 9 BOARD (2)
SAB & ORI

582B

1740 81 ATTENUATOR FM ATTENUATOR
P10 1 |

SB—plan of sections viewed from knob end
with switch in fully counter-clockwise position

2002AS (1)



sa [orvsiar cad]
oy
®
©
@ Em)
© [irrwremy]

s» (TR
® G5
orm
em

@ Gt
[-Xru}

2002AS (1d)

i i B
R le vl
23v-130v 1 |
190V - 260¢ se .
4,103

MODUCATION
OSCILLATOR \
CAPACITOR BOARD

MOOUL ATION 10
OSCILLATOR |
Fig 76 o—I1

i |
|

uNIT
Fig 7.1

gl
]

=13v

._.ﬁﬁ,._,v_?.
:‘-

®

FILTERS
Fig 710

3
Rvin
th

®

AM/FM DRIVE
Fig 77

CRYSTAL
CALIBRATOR

o a
I AMPLIFIER »
Fig 7.

]

o5

ol

nol

ol -y
Y

vol— -2 ]

&

e

bk

© @

MCDULATION |
MONITOR ’ ARve
'\ Fig 17 | Bl

Ipowea SUPPUES'
i Fig. 741

N " !
1
)
T
[P Recughcy

Y N

Lt g

7

© ®

.
S_o_ @

FM TRACKING

POTENTIOMETER

-8 13¢

@
Tro

«« [omr e
[oferm|

® (=]

© O==%%]

@ g

@ E="ny

[of r¥TETY

9797 ?%?é%@'“?t?????@@

leads marrec 4B

FN traching

Fig. 7.1

Interconnecting diagrom

€9



~13-5V

SUPPLY
FROM 5G4F

cs
0-33
2]

00033
worn T

a—f—

|

]

-135¥ a

Range A oscillator board @ is similar; component
values that are different are shown in brackets.

SUPPLY
FROM SGAF

(D) Rance D OSCILLAT;I,

(1000} |

21
470 3

W

c4 (=]

€7

0-01
(0-033)

2002AS (l¢)

INCREMENTAL
FREQUENCY DRIVE
FROM $GIF

TERMINATING
RESISTANCE

COUPLED TO
RF TUNING DRIVE

OUTPUT
10 SG2F

TERMINATIN
RESISTANCE -

-

1R rave

Range C oscillator board @ is similar;
component values that are different are

shown in brackets.

I 2
Zon

RANGE F OSCILLATOR

¥
4 -
1300 o son
TERMINATING
RESISTANCE
/13 c2 1
33 15p == 3 T
{33p) -5y vl )
J B5x20
>
3 ug
527 = R4 '
L c1 (0-068) 10k
T 0015
Ltoo0p) v L

INCREMENTAL
FREQUENCY DRIVE
FROM SGIF

Range E oscillator board @ is similar; component

values that are different are shown

in brackets.

) T 1
(vs) RANGE H oscmnon|

DurTPUT
10 SG2F

ZRs
. Zax
cio vr2
33p BSY 20
-nov (100p) | (8Fr1a)
4 1t
-‘;g z yo hITETY -04
- asv28
-9-5v! AR 7a
.t QET Too -107v
p AN ~62v
RIZ 4] M
xS . == L
3 r oo a-7x - C‘ - B
ot

(500p)

INCREMENTAL
FREQUENCY ODRIVE
FROM $GIF

TERMINATING
RESISTANCE

]

Range G oscillator board @ is similar; component

values that are different are shown

in brackets. C6

is a fixed capacitor and C12 is not fitted.

Fig. 7.2

Oscillators

n



FROM OSCILLATORS VIA SG2F

| rene |
CRYSTAL

[_calieraion |

reorses

2002AS (1b)

-15v FROM TAG). BOARD @

n
i

W

WWy
"o
2480

R25
| 58 i
BSY29

@ WIDE BAND AMPLIFIER

-§av

UNBALANCED
AMPLIFIER

BSY29

18 BALANCED

AMPLIFIER

ZRY
s 220

> R22
S 220

W

V16
BSY29

MOQULATING
AMPLIFIER

R24
bir1y

SG9F
{

@
®
©
®
O
©®—
©—

QuTPUT

AMPLIFIER

5G10F

! Fig 1.5

| ALC AND |
! ENVELOPE

L FEEoBACK |

Fig. 7.3 Wide band amplifier

{ 10 QUTPUT FILTERS VIA SGBF

T0 OUTPUT FILTERS ViA SG7F



~—|°|QJ ®

RANGET!

’ RANGE D_<|

®
5—®
F—0
5—@

1

I L

]

m ®
i3 -
& =
1@ l N cz (@ RANGE W I
i el T3 o : @ 1 N .
1 —a
o 5G7F 5p Lo
i s 4 : T 100p SGEF
| v-\- < l :
! kg7 ey =% T = 4 .
WIDE BAND l SGOF s 1-120 7]
. AMPLIFIER H ! 1
: —_— : 0
H = N 4 COARSE ATTENUATOR
U SO COUPLED 10 RF TUNING 'DRIVE =
; via 80ARD
PLE/SKTI0
Irorsie AND PLZ/SKT4
s TR BRG] -

2002AS (1a)

Fig. 7.4

Carrier filters

75



5G5F

——f REQUENCY RANGE
2

o8
___—4«:|v i o —
I Fig 7.10 ,
e;‘ | FRLIERS ; .
PLY
snng *
—f ol '
| Fig77 I
| MoOULATION |
| ORIVE AND l
| _MONITOR
SKTI10
10 COARSE ATTENUATOR —l.
PLE

RF INPUT FROM CONTACT 2, SG6F —'—%

AR
—VW

:

—

PHASE
SPLITTER

METER N1 1S CONNECTEU TO
BaAanu FILTER BOARDS

£(8).PLUG & SOCKET PLI/SKT3
SEE Fig 71

AND SWITCH SBIF,

EMITTER
FOLLOWERS

0C36
3

3' Fig 2.3 1
T |WIDE BanDy
AMPLIFIER

oo

L,
I

4 v

R13
5%
W
R2S
47k
R24
0k

AMA

W

—

COMPARATOR BRIDGE

AW

ALC AND

ENVELOPE FEEDBACK

1
s

LONG-TAILED PAIR

1rars2C

2002AS8 (1d)

Fig. 7.5 A.L.C. and envelope feedback

MODULATING AMPLIFIER




’7 AMPLIFIER

~15v trom tag 3 doard ()

=R [LE:
£ 12¢ 12063
10 se28
€2 am1
5 ~0-9v, vl
“ ored  pon
8CYT7T /1 e
2 548
' - - - - -
[} 2 __'
# 3 Lol aliedow B el sl
¥ 50 s
v l c? cs c3 cio cn c1z Hr
p ¥' b ’l] H 0 370 ans 0372 -o118 00372 -00110" U
| 2 ! : S L N S S TR
Zz R 4
3 1 =
T
! S scie
] i
ORY18
' = ! 164
-55Y l e
19 1 . : e —y
MR3 —O— » i
[Rar- 4 : ; 'I .
- ] R17
i 5 | 6%
a | [©)] ® o . i )
80 LRV ' :
—ﬂ‘ % 100
RS2
Ton -57v ,
R R @ ' :
T nomoslz 158 -
! =59
MRZ
Y2862
= |
AMPLITUDE STABILIZER N

L___E i - B

@ @)
R ® =)
@
@) ane MODULATION OSCILLATOR o
®
©

Fig. 7.6 Modulation oscillator

200248 (1d) 79



& —
-15v trom tag 3 board () ———» =
v
h 85520
e =-¢03)
-
SA8
{50 ose ourrur] orr] WONITOR AMPLIFIER
Had o
.
- _| —o—y!
(4]
® | Kk
J |
1 MODULATION M
oscriator |
Fig 76 '

___] o]
MOOULATION MONITOR

H se2F AM_ORIVER

MRS MR4 MA}
1544 1544 1544
MO

R10
an

Pt
LI L Y

@ wom

TOR

coupied to

S0 index
s

14
i
'
i
S
H
5
I
5
2
|
[T

> .
W—e
] - i "
1%
= ° |
o Z"?;SI |
—
R1)
| S AR I TN
PN ’7
’ l M
: Lp v
‘ ° I
msd !
[ |
5| T |
FREQUENCY !
i
orvE i
EEN i
| COARSE
Rl . I TRACKING
| POTENTIOMETER
e i UNIT
s i
SB [FUNCTION] 1
+
e i
© [ o :
& i l¥’- c----farRinGE}- - -~ 4 l
. SACI | '1 )
® T O~ted,
® £ | 75
@ i as
@ 1] ; irsv 5 24 75k
! RE st 32
® EPp e AhE PRI I
625
o . v
[CRt] \‘
[cR 0] Y oRe
iy 00
LTS ‘\
sa0 [ RaNGE] N o83

K3, nko
Pul sz

FREQUENCY RANGE

-

'
I R F OSCILLATORS |

. Fg72 1
‘e
—Q
- [—

FILTERS '
Fig. 210 4l so3F

s S oy PN |

—-
%;S
2

5

FM TRACKING POTENTIOMETER
(coupled ta RF tuming drive)

cedlddd

saT3
G618 § P
»

h

ooddddd
83
0b0d0b

F M DRIVER

oanz
420k

bbbl

/
®

leaas marked AB
are connected 10 any
tapeing marked A 10 AA
o provide F M tracking
angd are colour coded
See TABLE 31

%w
s )
o
@

2002AS (1d)

Fig. 7.7

A.M.jF.M. drive and monitor

81




MHZ CRYSTAL OSCILLATOR

AMPLIFIER

UMITER

00MHz STORAGE COUNTER

T

0kHz STORAGE COUNTER

‘ CRYSTAL CALIBRATOR

SCHMITT TRIGGER

2 A2 R12 R27
Zsix 339 220 €25

PULSE SHAPER

as
a1
.
10 a6 1t 8040 (3)
-13:5v Fiost 3
146 17 8040 (1) ol . > '® @} l
W2 sz_oP° I | 2y
on 7 noou
coupled O——————0
o I
SG inden
i FILTERS |
tqmj |
e L

2002AS (1c)

i

220p

S

MIXER

CRYSTAL CA
AMPLIF

LIBRATOR
1ER

L
lunnun@

V112 ' ® (6] o
wesiseo |1 oz U <
> T ps
or v J
v FILTERS
Fig.110 P T
L—— = — oTe a7k IOM
(] iid
3
~2v
2R
210K
RS €2
( 3k so “
i
RN =
&7 \
r AN
2l .
o1 \
\ .
R1L .
T \ !
N H
N (
€32
o iy .
|
ilad o o
{# o AMA~= FROM QUTPUT FIRTERS
via SGEF

BUFFER

|
AN

MPS 3040

et

Fig. 7.8 Crystal calibrator

83



cam profiles as seen trom the rear

© & @ @ ©

-— PAD NUMBER — .
1

L

4

.

3

]
g

2

W

[oe—— click plate —am]

S R

’

1

l
Fonmmdooea

P
a
wos %2
i3
en
S
1'%
2iF
[ o=
4
s
oo
2%

R14
247

A

Huw

FINE ATTENUATOR

e

@ COARSE ATTENUATOR

2 e T !
e |- REREINEE
- |- BN
HB =TT
e |« e=l=l T
IE =t =
N = R
2 |- SIED
3k =] =l
= |- SN
e e L =
N BRI
E LT ==
NE L= 1=
“ | = == =
v | e =] ==
« e =l 1] 1=
- = SRR E
- = == =
HE ==l =
o |8 SEIEES
HE AR R
e[| & 2%

%8 SNEIEEE
NE == |=[=
2 s SHEEE
s | s L =ElElE
I L1 T=le
g8 | = [ =S B
e Ll ]

Fig. 1.9 Attentuators

85

2002A8 (1)



=15V SUPPLY LinE

om .
. e P |
: prs? "2
— ; - I""‘ 14 i —2vov ' _MaNS S d0oma | o
190 - 260+ | H I T .. ! v
- sart .
ssy-130v - IR X | I
: S
L____0o s : . I o
9ov-260v" . : 1000 H /73
Or—to—rj ] | nZ
85v-130¥ , « NS 40
1 : - —_— g
l ‘
c:l
! . 100 +
. €2
mE 1007 L
203 * =
! ==C z RV
H : < 100 3 2200 33
| OT
4L
TP SDIK“ Rz = 2R
@——o—t-(_:arr s i | 200 22
= & )
O H N v Q =15 8V RS .
on acr1? Z s
o isav
- RVZ
" ) <N\ 12 a70
2 73V %Y !
=72y
= R10
I MR 227
'—1! 187-%
i dw = (D suerLy stasiLizer
— i N - .
v SUPPLY TQ At CONTROL i
ACY20
—I5v '
e, —= 5 g - 175V SUPPLY LINE
zr Zee |
. =& S 020
— R3 2 c2 ok
—13-6¥ ERTE: 00T,
Z RS
2330
M t : it '
cz3
ZRe
330 —13av
VIS
J 2N3702
H SR7 R B
2 T —————G—— - 6 75v SUPPLY LINE
SRV = ’
10 e .
MONITOR MR 1 F J
aMP 787 slf-‘ 00 ] 2 ?.75 |
wl
t
~13:5¥ REGULATOR @ —6-75v REGULATOR .
rerere ]

NOTE: the earth wire from the mains input plug
should be earthed independently of all
other earth wires.

2002AS (1b)

Fig. 7.11  Power supplies

87





