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MANUAL CHANGE
for
F.M./A.M. SIGNAL GENERATOR

TF 995A/5

An additional resistor has been fitted in paralilel
with R39. The component used is a carbon. 10%. } W type
with a works reference 24343-143.
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Frequency

RANGE!

CALIBRATION
ACCURACY:

STABILITY .

FINF TUNING
CONTROL:

INCREMENIAL
CONTROL

Qutput

P

VOLTAGE!

HIGH OL1PLTS!

LOW OLIPLTS:

ACCLRACY.

DATA SUMMARY

1:5 to 220 Mc's in five bands as follows:
Band 1 . I'3to 133 Mce's
2 13-:310 273 Mc s
3 . 27t0o 5353 Mces
4 . S4to 1O Mce s
5 108 to 220 Mc s

From 1-5 to 13-5 3 s. the main frequency dial calibration has an average
accuracy of ~ 37 ,. From 13-5to 220 Mc s. the calibration of this dial is accurate
to within - 1°,. In addition. the buili-in ¢rystal calibrator provides 14 check
points to an accuracy of 2 parts in 10* on each of the four higher-frequency bands.

After warm-up. drift is not greater than 0-002°,, 1in a 10-minute period, except on
Jowest band.

The fine tuning control provided is arbitrarily callbrated —20to — 20. Ithas a
total cover of approximately 6 ke s on bands I and 3, 3ke;s on band 2, 12 ke s
on band 4, and 24 ko 5> on band 3.

Two contreis are provided. one stepped, the other continuously variable. The
stepped control enables the carrier frequency to be shifted by +~ 20and + 10 ke s
on bands 1 and 3, =~ 10 and — 5 kc s on band 2, and -+ 40 and — 20 kc.s on
bands 4 and 5. The continuous control has a cover of — 0-75 of one increment

of the stepped coatrol on any band, e.g. cover is — 153 ke's on bands 4 and 5.

Built-in coarse and fine 75-ohm attenuators connected in cascade provide—in
conjunction with the 6-dB Terminating Unit—a source e.m.f. variable in 2-dB
steps from 1 4V to 100 mV. Interpolation between the 2-dB steps is by means
of a — [-dB calibration on the r.f. level meter.

Source e.m.f’s up to 200 m\V at an impedance of 75 ohms are obtained direct
from the Generator output cable.

Source e.m.f.’s down to a nominal 0-1 +V at impedances of 75 and 32 ohms are
obtamned by inserting the 20-dB Attenuator Pad TM 5552 between the Generator
output cable and the Terminoting Unit,

The accuracy of the joint indication of the attenuators and fevel meter 15 within
IdB 025 v upto 10 Me s andwithun 2dB - 025V up to 220 Mc s.

OM 3934 °
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Modulation

FREQUENCY
MODULATION:

SPURIOUS F.M.
ON C.oW.0

AMPLITUDE
MODULATION

AM. DEPTH
INDICATION!

SYNCHRONIZING
SIGNAL:

Power Supply:

Dimensions and Weight:
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DATA SUMMARY

<

Normal deviation continuously variable in two ranges -~ 5 ke/s and 4 15 kefs
on all carrier bands. Accuracy at maximum deviation on bands 2, 3, 4, 5* at
1 kefs is -+ 59, of f.s.d. with a possible additional variation of + 10%;, due to
valve ageing or random replacement.

High deviation is also available:—

x 2 normal on bands 1 and 3, x4 normal on band 4. and > 8 normal on band 5.
Internal modulation is available at frequencies of 400 ¢/s, 1000 ¢/s and 1500 ¢/s
with modulation distortion not exceeding 29, at maximum deviation. The
external modulation characteristic is flat, within 1dB, from 50 ¢/s to 15 kc/s
with respect to 1 ke/s.

The spurious f.m. due to hum does not exceed 25 ¢/s deviation on bands 2, 3,
4, 5*. The unusually low level of spurious noise modulation allows full use of
the Generator for adjacent-channel testing on receivers designed for systems
employing channel separations as small as 22.5 ke s.

*The wide frequency coverage on band 1 (1.5 to 13.5 Mc/s) is achieved by
heterodyning the normal band 2 signal with a fixed oscillator. At some fre-
quencies on band 1. spurious F.M. in excess of the figure quoted for the other
bands may occur. At these frequencies the deviation accuracy will also be
affected.

Available internally at 400 ¢/s, 1000 ¢;s and 1500 ¢;s to a depth variable up to
50%, with distortion not exceeding 6°, at 309, depth. External frequency
characteristic (with input adjusted for constant modulation-meter reading) is
flat within 0-5 dB from 100 ¢/s to 10 ke/s.

Indication accurate to within 5°; modulation.

Available from front-panel terminals at 400 cfs, 1 ke/s or 15 ke/s.

200 to 250 volts, or 100 to 150 volts after adjusting internal link, 40 to 65 ¢/s;
65 watts. Models supplied ready for immediate 100- to 150-volt use if specified
at the time of ordering.

Height Width Depth Weight
13 in 174 in 8Lin 10 1b
(33cm) {44-5 cm) (22 cmy (18-1 kg)



SCHEDULE OF PARTS SUPPLIED

The complete equipment comprises the following items:—

One F.M.;A.M. Signal Generator Type TF 995A/5 complete with valves, etc., as under:—

Valves: One:
One:
Six:
One:
One:
One:
One:

Two:

One:
Lamp: One:
Oscillator Crystal: One:
Semiconductors: One:

Two:
Fuses: Two:

One:

CA2 (150C4), Voltage Stabilizer Tube.
5Z4G (52K U), Full-Wave Rectifier.
6AKS (EF95), Pentodes.

EF86 (6267), Pentode.

6AKG6, Pentode.

6ALS5 (1277), Double Diode.

6AU6 (EF94), Pentode.

12AT7 (ECC81), Double Triodes.

5651 (QS83/3), Voltage Reference Tube.

6-3-volt, 0-3-amp, M.E.S., Pilot Lamp.
333-3 ks, Marconi Type 1655C.

Type CS2-A Silicon Diode.

Type CGI-E Germanium Diodes.

2-amp, Belling-Lee Type O cartridge fuses for 200- to 250-volt
operation.

{For 100- to 150-volt operation, the 2-amp fuses are replaced by
a similar type having a rating of 3 amps.)

150-mA Beswick Type TDCI1 Surge-Resisting cartridge fuse,

One Terminating Unit Type TM 5551; 75 ohms in, 52 and 75 ohms out.

Two Coaxial Free Plugs, Type BNC; one 50-ohm, one 75-ohm; for Terminating Unit outlets.

One Telephone Plug, Igranic Type P40; for Crystal Check jack.

Ofie Operating and Maintenance Handbook No. OM 995A/5.

The following accessory is an optional item supplied only if specially ordered:—

20-dB Attenuator Pad Type TM 5552; for use between output cable and Terminating Unit,

OM 995A §
1c 268



i INTRODUCTION

The Marconi F.M./A.M. Signal Generator
TF 995A/5 covers the frequency range of 15 to
220 Mc s in five bands. Its output can be un-
modulated, frequency modulated, or amplitude
modulated: if required, both frequency and ampli-
tude modulation can be applied simultaneously.
The modulation frequency is obtained from either
an internal 3-frequency oscillator, or an external
source.

The open-circuit output voltage is variable by
means of resistive step attenuators from 1 ¢V to
100 mV at 52 ohms and 1 ¢V to 200 mV at 75
ohms. A plug-in 20-dB Attenuator Pad, available
as an optional accessory, extends the range down
to a nominal 0-1 ¢V at both impedances.

The high-discrimination tuning required for
testing narrow-band systems is facilitated by the
inclusion of a fine tuning control. In addition, small
known changes in carrier frequency can be made
by means of two incremental-frequency controls;
one of these controls gives a stepped adjust-
ment while the other allows continuous inter-

[¢]
3
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polation between steps. On the two highest bands,
the stepped control provides shifts of 20 and
40 kc/s in either direction and the calibration marks
on the continuous control are only 1 ke/s apart;
on the lower bands, the total shift is determined by
a simple division of the reading on both dials.

A high degree of frequency stability has been
achieved by use of temperature-compensating com-
ponents; after warm-up, drift is less than 400 ¢/s per
minute at a carrier frequency of 200 Mgys.

The inclusion of a Carrier on/off switch makes
it possible for the Generator output to be tem-
porarily interrupted without affecting the output
impedance; this facilitates a number of two-signal
receiver tests such as intermodulation and blocking
which involves the simultaneous use of two signal
generators. Spurious f.m. due to hum is less than
25 ¢/s deviation, and the low level of noise modu-
lation makes the TF 995A/5 fully suitable for appli-
cations such as adjacent-channel testing on receiver
systems using a channel separation of 25 kejs or
less.






2 OPERATION

2.1 INSTALLATION

Unless otherwise specified, the Signal Generator
is dispatched with its valves in position and with its
mains input circuit adjusted for immediate use with
a 240-volt, 40- to 65-¢/s mains supply. The instru-
ment can be adjusted for operation from any other
40- to 65-c/s supply voltage in the ranges 200 to 250
and 100 to 150 volts. To check or alter the settings
of the mains transformer tappings, refer to
MAINTENANCE, Section 5.3.

22 SWITCHING ON AND
WARMING UP

Before switching on. be quite sure that the instru-
ment is correctly adjusted to suit the particular
mains supply to which it is to be connected. Then
proceed as follows:—

(1) Connect the mains lead—stowed in the left-
hand case-handle recess—to the mains supply
socket.

(2) Switch ox by means of the stuppLy switch: the
red pilot lamp should now glow.

(3) Before proceeding further. allow a short time -

~—say five minutes—to elapse for the internal
circuits to warm up. If a particularly high
standard of frequency stability is required, this
time should be increased to about 60 minutes.

2.3 OUTPUT CONNECTIONS

The r.f. output from the Signal Generator is
derived, at a source impedance of 75 ohms, via a
permanently attached coaxial lead fitted with a
BNC free socket; the lead is stowed in the right-
hand case-handle recess.

The TERMINATING UNIT, which will normally be
plugged on to the output lead, has two outlets, one
of 75 ohms impedance and the other of 52 ohms.
Two free plugs are supplied for making connection
to the TERMINATING UNIT outlets.

The 20-dB ATTENUATOR PAD, available as an
optional accessory. can be inserted between the
Generator output socket and the TERMINATING
UNIT input plug when low outputs are required.

Details on the use of the TERMINATING UNIT and
ATTENUATOR PAD are given in Section 2.6, R.F.
OUTPUT ARRANGEMENTS.

Equivalents to the free plugs supplied. and iltus-
trated in Fig. 2.3. are as follows:—

OM 9954 5
I 16l

75 ohm 50 ohm

Great Britain,
Air Ministry: 10H/20946 10H/20935
Films and Equipment: UG-260/U UG-88/U
Transradio Ltd.: BN. 1/7 BN. 1/5
Belling and Lee: L. 1331/FP

United States,

Military No.: UG-260/U UG-88/U

24 TUNING

The various aspects of tuning the Generator are
dealt with in the following sections.

General tuning: Section 2.4.1.

Standardizing frequency against crystal oscilla-
tor: Section 2.4.2.

Use of incremental frequency controls: Section
24.3.

Interpolation of main frequency scales: Section
244.

24.] GENERAL TUNING

The TF 995A/5 covers the range 1-5 to 220 Mc/s
in five bands as follows:—

Band 1 1-5to 13-5Mcs
2 13-5 to 27-5 Mc's
3 27 to 55 Mc/s
4 54 to 110 Mc;s
5 108 to 220 Mcss







is automatically brought inte use when a pair of
high-resistance headphones are plugged into the
CRYSTAL CHECK jack socket: with the aid of the
headphones, the difference frequency between
the basic oscillator and the harmonic multiples of
the calibrator’s 333-3 k¢/s can be monitored aurally.

Because the outputs on the four higher-frequency
bands are all derived directly from the multiplier
chain, their frequencies have an exact integral
relationship to the frequency of the basic oscillator.
It follows, therefore, that setting the COARSE TUNE
control to bring the basic-oscillator frequency to
that of a crystal harmonic will also bring the fre-
quency of the outputs from the multiplier chan to
a known relationship with the crystal harmonic,
and allow the frequency dial to be standardized
with a high degree of accuracy.

Outputs on the lowest-frequency band are not
derived directly from the multiplier chain; their
generation involves a heterodyne action between
the 27- to 55-Mc s multiplier and a 30-Mc's fixed
oscillator which is not locked to the basic osciliator.
For this reason, although use is made of the crystal
calibrator when setting up for 1-3- to 13-5-Mc s
outputs. the accuracy of standardization 15 of a
lower order than that obtained on the four higher-
frequency bands.

{b) Check-Point Frequencies

The calibrator provides a total of 56 check points
between 13-5 and 220 Mc,s; these occur as
follows: —

Band 2. 13-5 ro 27-5 Mc s- at all multiples of
1 Mc,s from 14 to 27 Mc s inclusive.

Band 3. 27 to 55 Mc/s: at all multiples of 2 Mc s
from 28 to 54 Mc's inclusive,

Band 4, 54 to 110 Mc/s: at all multiples of 4 Mc s
from 56 to 108 Mc,s inclusive.

Band 5. 108 to 220 Mc s: at all multiples of
8 Mc,s from 112 to 216 Mcss inclusive.

{c) Standardization Procedure

As shown above, the calibrator allows the fre-
quency scale to be checked at 14 different points
on each of the above bands. and the adjustable
cursor can be set to correspond exactly with any
one of these points.

When the Signal Generator is to be used above
13:3 Mc s to provide an output at a single spot
frequency. or over a narrow band of frequencies.
the cursor should be set up at the nearest crystal
check point,

When the Signal Generator 1s to be used over a
wide range of frequencies. and 1t 1S mcensenient to

M 995a ©
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reset the cursor for each material frequency change,
or. alternatively. when using the 1-5- to 13-5-Mc/s
band, the procedure is varied to reduce the mean
error to 4 minimum. The method of standardizing
the frequency scale for subsequent general use 1s as
follows:—

(1) Set the 1~C. FREQ. controls to zero and the FINE
TUNE control to mid-position.

(2) Set the RANGE switch to 13-5-27 Mc/s.

(3) Using the headphones plugged into the CRYSTAL
CHECK jack, tune the main dial to a crystal
check point near the centre of the band; e.g.
20 Mc's.

When using the calibrator, the MOD. SELECTOR
must be set to a position other than INT. MOD.—
F.M. or EXT. MOD.—F.M. This ensures that the
variable oscillator is not being frequency modulated
—a condition which prevents precise setting of the
COARSE TUNE control for the lowest-frequency beat
note in the headphones, since it gives rise to a
fluctuating tone.

After using the calibrator, the Signal Generator
can, of course, be set up for fm. without invali-
dating this frequency standardization.

(4) Adjust the nulled buss in the centre of the dial
to bring the cursor exactly in line with the
calibration mark corresponding to the crystal
check point.

If the Signal Generator has been out of use for
some time. it may be necessary to use a coin in the
slot provided in order to rotate the milled boss.

(5) Check the calibration accuracy at several crystal
check points both above and below the check
point at which the cursor was set in (4) above.

(6) Readjust the cursor setting to equalize the errors
over the band; e.g. it might be found that. with
the frequency scale indication correct at
20 Mc’s, the indication was high at both 15 and
25 Mc/s—in such a case, the errors would be
equalized by making the indication a little low
at 20 Mcs, and thus not so high at 15 and
25 Mc's.

It will be noted that. in the above procedure, the
frequency scale is standardized on the 13-5- to
27-Mc¢ s band. This band 1s specified since its
corresponding scale calibrations occupy the longest
arc on the dial. The dial can therefore be read with
a high degree of discrimination on this band and
th2 correct cursor setting most easily determined.
Once the frequency scale has been standardized on
the 13 3- to 27-Mc s band. the cursor 15 correctly
set to give the mmimum mean error on the other
three direct-multiple bands. Tt is also correctly set
for the 13- to 13 S-Mc s band.



SECTION 2

When standardized in this way, the main tuning
dial indication for frequencies above 13-5 Mcs is
accurate to at least 1Y, and will generally be with-
in + 0-5°,; for frequencies below 13-5 Mc/s, the
average error does not exceed -~ 3°,.

243 INCREMENTAL FREQUENCY

CONTROLS

These controls are well suited to performing
bandwidth or similar measurements since they are
a convenient means of producing small, accurately-
known changes in carrier frequency. They are not
connected directly to the r.f. oscillator either
mechanically or electrically, but operate by varying
the d.c. potential at the grid of the reactor valve
so that thev are completely free from backlash of
any kind.

To utilize these controls, proceed as follows:—

(1) With the iNC. FREQ. controls set to their centre-
zero position, tune the Signal Generator to the
required centre-frequency by means of the
RANGE switch and the TUNE controls.

(2) Rotate the INC. FREQ. controls to produce the
required shift or the required change in response
depending on the method of measurement.

The scales of the mc. FrREQ. dials are direct-
reading on bands 4 and 5. For each of the other
baunds, a multiplying factor must be applied, the
appropriate factor for each frequency band is
engraved on the front panel adjacent to the RANGE
switch marking. The multiplying factors are also
given below in Table 1.

244 THE INTERPOLATING DIAL

"The COARSE TUNE dial is calibrated linearly from
0 to 100 and makes approximately 17 revolutions
as the main dial is tuned through a complete band.

This J:al may be used to subdivide linearly any
part of the frequency scale in order to tune accu-
rately to a frequency which lies between two crystal
check points. To do this, proceed as follows:—
(1) Set the mc. FREQ. controls to zero.

(2) Set the RANGE switch to whichever of the four
higher-frequency bands includes the required
frequency.

(3) Tune the Signal Generator to the nearest crystal
check point below the required frequency—as
indicated on the main tuning dial—identifying
the point with the aid of headphones plugged
into the CRYSTAL CHECK jack, and noting the
interpolating dial reading for the lowest-
frequency beat note.

(4) Tune the Signal Generator to the nearest crystal
check point above the required frequency and
note the change of reading of the interpolating
dial. It is important that the total change is
noted when the dial is turned through more
than one revolution.

The relationship should be determined berween the
crvstal check points which embrace the particular
section of the frequency band over which incremental
variations are to be made. Also. the relationship
should be redetermined for each different section of
the frequency band. since it varies. not only from
band to band, but also for different sections of any
one band.

(5) From the difference in frequency between the
two crystal check points, and the total number
of interpolating dial divisions traversed, cal-
culate the frequency change per interpolating
dial division; this change may be conveniently
expressed in ke!s per division.

(6) With the aid of the headphones, reset the main
tuning dial to the crystal check point below the
required frequency.

TABLE |

'
1

Incremental Frequencv

RANGE ! Total coverage Multiply change per division
switch setting | of INC. FREQ. | INC. FREQ. (kcfs per div)
(Mels) ! controls (kcfs) ’ dial readings by COARSE ! FINE
1-5-13-5 L 42rs 05 i 10 05
(Band 1) \ ; | !
13-5-27-5 ! -+ 1375 0-25 5 0-25
(Band 2) |
27-55 | -+-27-5 0-5 10 0-5
(Band 3) | ! :
54-110 ! -+ 55 1 20 1
(Band 4) | |
108-220 ; -+ 55 < 1 [ 20 1
(Band 5)

CM 9954 5
i-1 6!



{7) Rotate the COARSE TUMNE control so that the
interpolating dial traverses the correct number
of divisions to give the required frequency.

It is recommended that the required frequency
should always be approached from the low-
frequency side in order to eliminate all possibility
of error duc to backlash.

The following example illustrates the use of the
interpolating dial to obtain an output from the
instrument at an accurate frequency of 74-:25 Mc s.

Example- With the TUNE control set to the crystal
check point at 72 Mc s, the interpolating dial read-
ing was 17. With the fUNE control set to the crystal
check point of 76 Mc's the new reading on the
auxiliary dial was 40. The total number of inter-
polating dial divisions traversed was 123, the dial
having rotated through slightly more than one
revolution for the frequency change of 4 Mc s, Le.
4.000 ke;s. In this case. a change of 1 division on
the interpoiating dial corresponded. berween 72 and
76 3Mc s, to a nominal frequency change of

4,000 = 32-3kes.
123
Therefore. by starting from the original auxiliary
dial setting at 72 Mec s (72.000 ke sy the vequired
frequency of 74-25 Mc, s (74.250 k¢, s) was obtained
by rotating the auxiliary dial through
74.250—-72.000 2,250
s 3s

Since it will be appreciated that only typical
figures could be quoted above, it follows that the
relationship between frequency change and change

= 69 divisions.

SECTION 2

in mterpolating dial setting should be determined
—in the manner outlined above—for the particular
TF 995A 5 1n use.

25 SETTING UP FOR CW. OR
MODULATED OQUTPUT

The Signal Generator will give the following
types of r.f. output:-—

(1) Continuous wave {sec Section 2.5.1).

able to 509, depth,

(a) from the mternal a.f. oscillator at 400,
1.000, or 1.500 ¢ s,

(b) from an external sinewave souice, within
the range 100 ¢ 5 to 10 keys.

(3) Frequency modulated (see Section 2.3.3), vars-
able to maxumum frequency deviations ranging
from 15 kess to 120 ke s,

{a) from the internal a.f. oscillator at 400,
1,000, or 1,500 ¢ s.

(b) from an external sinewave source, withn
the range 30 ¢ s to 15 ke s.

(4} Simultaneous frequency and amplitude modu-
lation {see Section 2.5 4); the amplitude modula-
tion bemng obtained from the interpal afl
oscillator, and the frequency modulation from
an external source as (3) (b). above.

When setting up for ampiitude or f{requency
modulation > described in Sections 2.5.2 and 2.5.3,
it mav be observed that. with the METER READS key
held to either w1 or F.v. as applies, the apparent
modulation as measured on external apparatus is

M TER BE AL

Fig. 24 C.W. Operation.
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SECTION 2

55

Fig. 2.5 (a)
Internal A.M. Operation.
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(9) Setting Carrier Level.

D%

SETRF

S&” CARRIER
Adyiast
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'
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SET RF read ng

i
'
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less than that indicated on the meter. This is quite
in order; the meter indicates the modulation which
will be obtained when the switch is returned to its
central position and the meter reverts to its normal
function of monitoring the r.f. level.

25.1 CONTINUOUS WAVE

(1) Set the MOD. SFLECTOR switch to C.w.
{2) Adjust the SET CARRIER control to bring the
meter pointer to the SET R.r. mark.

252 AMPLITUDE MODULATION
{(a) From the internal 3-frequency oscillator

(1) Set the MOD. SELECTOR switch to INT. MOD.—A.M.
(2) Turn the SFT MOD. FREQ. switch to give the

required modulation frequency—400, 1,000, or
1,500 ¢;s.

Adjust the SET CARRIER control to bring the
meter pointer to the SET R.F. mark.

With the METER READS key switch held in the
A.M. position, adjust the SET MOD. control to the
required modulation depth, as indicated on
the top scale of the panel meter. Amplitude
modulation is variable to a maximum depth of
50%,.

Release the METER READS key switch and. if
necessary, repeat (3) above.

3)

(4)

tn
~—

(b) From an external a.f. source
(1) Setthe MOD. SELECTOR switch to EXT. MOD.—A.M

MODUL ATION

AM
INT MDD
L J

[ 3
L] - !

Adjust for

METER RTADS MO0 LELESTIR

requred wad -

Fig. 2.5(h)
Internal A.M. Operation.

(ii) Setting Modulation Depth,
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Fig. 2.6 (a)

Internal F.M. Operation.
(¥y Setting Carrier Level.

AM

FM

METER READS
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~

MODULATION

|

SETRF

SET CARRIER
o |
INT MOD o -3 Adjust for 1
=y e e SET R F read'ng

=

MOD  SELECTOR

2

(2) Adjust the SET CARRIER control to bring the
meter pointer to the SET R.F. mark.

Connect the external modulation source to the
EXT. MOD. and E terminals.

With the METER READS key switch held in the
AL position, adjust the SET MOD. control to
the required modulation depth, as indicated on
the top scale of the panel meter. With the SET
MOD. control at maximum, an input of approxi-
mately 15 volts r.m.s. is required at the EXT.
MOD. and E terminals to produce 30%, modu-
lation depth within the modulation frequency
range 100 ¢/s to 10 ke/s.

Release the METER READS key switch and, if
necessary, repeat (2) above.

(3)

4

(5

2.5.3 FREQUENCY MODULATION

In addition to the MOD. SELECTOR switch, there
are three other controls concerned in setting up the
carrier deviation when the output from the Signal
Generator is to be frequency modulated. These
controls are the continuously-variable SET MOD.
potentiometer, the DEVIATION RANGE switch, and
the DEVIATION—NORMAL/HIGH switch. When the
METER READS key switch is held to r.m., the panel
meter indicates deviation. The meter has two
deviation scales: one calibrated from 0 to 5 kcfs,
and the other from 0 to 15 keys.

With the DEVIATION—YNORMAL,/HIGH switch set to
NORMAL, the meter scale appropriate to the setting
of the DEVIATION RANGE switch is used and the

———————— #hen DE . ATICHN swr'ech 5 st 1o “‘lq“l
mult ply meter recd g by tae factar rd coted ’
by the men RANGE se ector ( MODUL AT ON W
! f
TE . ATIZH ‘ A
NORMAL HIGH L
—
-
/ _
- SET MOD
[
e — - — Adiust for requ -ed  dev ation (O\\
/ 18 /‘
N~/
ke s
5.7 cunse * e
Ve Asp (Ve ° 1
)
\ S N |
i 1
I3 r’ ¥
Fig. 2.6 (b) . " ® |
Internul F.M. Operation. !
SEV AT e ma ST METER PraLS MZD S8 E_TCR

(:i) Setting Deviation.
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TABLE 2
i 1 DEVIATION—~NORMAL'HIGH
RANGE DE{"IA rioN | switch set to HIGH
switch setting RANGE s w’,td‘ o Muitiply meter | Maximum deiation
(Mcfs) ! setting (kejs) ; reading by ,  obtainable (kcis)
J— . '
< | 5 | 2 | 10
15135 (Band 1) {15 ! 2 | 10
.5 7. 5 i 1 ! 5
135275 (Band 2) {15 | 1 | .
57 ' {5 ; 2 | 10
27-55 (Band 3) : us , 5 g} 30
3 [5 | 4 i 20
54-110 (Band 4) 115 | 4 5 60
{5 8 40
)0 i
108-220 (Band 5) 115 g : 120

deviation is as indicated by the meter for all settings
of the carrier-frequency RANGE switch.

With the DEVIATION—NORMAL/HIGH switch set to
HIGH, the deviation obtained on the 13-3-to 27-Mc s
band is the same as with the switch set to NORMAL,
For all other carrier-frequency bands the deviation
is increased and the meter readings—again taken
on the scale appropriate to the settings of the
DEVIATION RANGE switch-—must be multiplied in
accordance with Table 2 above.

The following example shows the method of
determining the meter reading for a required
deviation greater than 15Xke's and thus necessitates
setting the DEVIATION-——NORMAL HiGH switch to
HIGH.

Example: A deviation of 36 kcis is required ar a
carrier frequency of 80 Mc s.

The carrier frequency lies within the 54- to
110-Mc/s band. The meter multiplying factor for
this band is 4; therefore, for 36-kc,s deviation, the
meter should be set (by means of the sSET MOD.
control) to read

36 = 9 kc/s.

4
Do this on the bottom scale of the meter with the
DEVIATION RANGE switch set to 15 ke/s.

(a) F.M. from the internal 3-frequency
oscillator

(1) Set the MOD. SELECTOR switch to INT. MOD.—F.M.

(2) Turn the SET MOD. FREQ. switch to give the
required modulation frequency—400. 1.000. or
1.500 c;s.

(3) Set the DEVIATION RANGE switch as required. If,
at carrier frequencies less than 1335 Mcss, or
greater than 27-5Mcs, more than [5kes
deviation is required. set the DEvVIATION—

NORMAL/HIGH switch to HIGH. (Deviations
greater than 15 kc/s are not obtainable on the
13-5- to 27-5-Mcys carrier-frequency band, the
maximum deviations obtainable on the other
carrier-frequency bands are given in Table 2.)

(4) Adjust the SET CARRIER control to bring the
meter pointer to the SET rR.F. mark.

(5) With the METER READS key switch held to F..,
adjust the SET MOD. control until the required
deviation is indicated on the panel meter; read
the meter on its middle scale when the DEVIA-
TION range switch is at 5 kc/s, and read on the
lower scale when the switch is at 15 kc¢'s. If the
DEVIATION—NORMAL/HIGH switch is set to HIGH,
the meter readings must be multiplied by the
appropriate factor given in Table 2.

{6) Release the METER READS key switch and, if
necessary, repeat (5) above.

{b) F.M. from an external source

(1) Setthe MOD. SELECTOR switch to EXT. MOD.—F.M.

(2) Set the DEVIATION RANGE switch as required. If
at carrier frequencies less than 13-5 Mc/s, or
greater than 27-5 Mc/s. more than 15kc/s
deviation is required. set the DEVIATION—
NORMAL/HIGH switch to HIGH.  {Deviations
greater than 15 kc/s are not obtainable on the
13-5- to 27-5 Mc/s carrier-frequency band; the
maximum deviations obtainable on the other
carrier-frequency bands are given in Table 2.)

(3) Adjust the SET CARRIER control to bring the
meter pointer to the SET R.F. mark.

{4) Couple the external modulation source to the
FXT. MOD. and E terminals.

{5} With the METER READS key switch held to r.m.,
adjust the seT MoD. control until the required
deviation is indicated on the panel meter; read

OM995A 5
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the meter on its middle scale when the DEVIA-
TION RANGE switch 1s set to 5 k¢ s, and read on
the lower scale when the switch is set to 15 ke s.
If the DEVIATION—NORMAL 'HIGH swiich 1S set to
HIGH. the meter readings must be multiplied by
the appropriate factor given in Table 2.

For any settings of the DEVIATION RANGE and
DEVIATION—NORMAL/HIGH switches, and within the
modulation frequency range 50c¢/s to [5keys,
approximately 25 volts rm.s. is required between
the ExT. MoD. and E terminals for full deviation.
With respect to 1 kefs, the frequency characteristic
of the modulation system is flat to within + 1 dB
from 50 ¢,s to 15 ke/s.

254 SIMULTANEOUS FREQUENCY
AND AMPLITUDE MODULATION

(1) Set up the required depth of amplitude modu-
lation as detailed in Section 2.5.2 (a).

(2) Leaving the MOD. SELECTOR switch at INT. MOD.
—an., and without altering the setting of the
SET MuD. control, set up the required deviation
in a similar manner to that detailed in Section
2.5.3 (b): in this case. adjust the amount of
deviation by variation of the audio input from
the external modulation source.

2.6 R.F. OUTPUT ARRANGE-
MENTS

Five factors affect the output level from the
Signal Generator:—

(a) The SET CARRIER control whose setting deter-
mines the input level to the attenuator cascade.

{b) The ‘coarse® or OUTPUT VOLTAGE attenuator.
(¢c) The ® fine’ or MULTIPLY BY attenuator.

(d) The TERMINATING UNIT which plugs on the end
of the output cable from the fine attenuator.

(e) ATTENUATOR PAD Type TM 5552. which is an
optional accessory designed for insertion be-
tween the output cable and TERMINATING UNIT
when especially low output levels are required.

The SET CARRIER control is adjusted in conjunc-
tion with the panel meter; with the METER READS
key switch in its central position, the panel meter
forms part of a crystal voltmeter which monitors
the input to the coarse attenuator. The panel meter
has three main marks on its scale; these marks are
— IdB. SeT R.F.,, and —1 dB. respectively. Nor-
mally, the SET CARRIFR control should be adjusted
to bring the meter pointer to the SET R.F. mark.

Four 20-dB steps give the coarse or OLTPUT
VOLTAGE attenuator a total range of 80 dB: each
setting of the attenuator control has markings in

OM 935A 5
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yellow and in white, the yellow markings being in
decibels relative to | uV; the white markings are
directly in units of voltage.

Ten 2-dB steps give the fine or MULTIPLY BY
attenuator a total range of 20 dB; each setting of
the attenuator control has markings in yellow and
white, the yellow markings being in terms of deci-
bels relative to 1 vV, and the white markings
multiplying factors for the white voltage markings
on the coarse attenuator.

Both attenuators have a characteristic impedance
of 75 ohms and, ‘looking into * the coaxial socket
at the end of the output cable, the instrument
appears as a generator with a source impedance of
75 ohms at all attenuator settings.

The TERMINATING UNIT is, essentially. a 6-dB
attenuator pad; "looking into’ its input socket,
with its output sockets unterminated, the TERMI-
NATING UNIT presents an impedance of 75 ohms,
while the two outlets present impedances of 52 and
75 ohms respectively.

The ATTENUATOR PAD has a characteristic impe-
dance of 75ohms and provides an optional,
additional, 20-dB attenuation of the output signal.

It should be noted particularly that the r.f. out-
put controls on the Signal Generator are calibrated
in terms of source e.m.f. or open-circuit output
voltage. The significance of quoting the output of
a signal generator in this way will be apparent when
it 1s remembered that one of the primary functions
of a signal generator is to simulate a received signal
as it would come from an aerial.

To take a simple case—that in which a 75-chm
receiver is fed from a 75-ohm dipole—the e.m.f,
induced in the aerial is shared between its inherent
75-ohm radiation resistance and the matched
75-ohm receiver input. Clearly, when the same
receiver is fed from a signal generator, the corre-
sponding signal strength is given by the source
e.m.f. of the signal generator, and not by the on-
load p.d. at the receiver terminals.

26.1 OUTPUTSFROM | pvV TO 160 mV AT
52 AND 75 OHMS

t is intended that the Signal Generator should
normally be used with the SET CARRIER control
adjusted to bring the meter pointer to the SET R.F.
mark; with the TERMINATING UNIT coupled directly
to the output cable: and without the ATTENUATOR
pPAD Type TM 5552,

Used in this way. the Signal Generator should be
regarded as a source of zero impedance in series
with a resistance of either 75 ohms or 52 ohms, the
open-circuit output level, or source e.m.f., being
variable in 2-dB steps from 1 2V to 100 mV and
being given:

17
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Fig. 2.7 Qutputs via Terminating Unit.

(a) directly in terms of decibels relative to 1 pV, by
the sum of the vellow settings of the ovTpUT
VOLTAGE and MULTIPLY BY attenuators:

(b) directly in voltage, by the product of the white
settings of the OUTPUT VOLTAGE and MCULTIPLY
BY attenuators.

The —1-dB and —1-dB marks on the panel meter
allow interpolation between the 2-dB steps of the
MULTIPLY BY attenuator. Setting the meter pointer
to either the —-1-dB or —1-dB mark increases or
decreases the input to the attenuator cascade by
1 decibel. Thus. using the SET CARRIER control and
panel meter in conjunction with the OUTPUT VOLT-
AGE and MULTIPLY BY attenuators, the output level
from the Signal Generator can be varied in 1-dB
steps over the range 0 to --100 dB relative to 1 V.

It should be noted that the white voltage indica-
tion given by the attenuator controls is not directly
applicable when the meter is set to other than the
SET R.F. mark; with the meter at —1 dB, the source
e.m.f. at the TERMINATING UNIT outlets is 0-89 of
the indicated voltage; with the meter at 41 dB, the
source e.m.f. is 1-12 of the indicated voltage.

262 OUTPUTS FROM 2pVTO 260 mV AT
75 OHMS ONLY

With the TERMINATING UNIT detached and with

the meter at the ser r.F. mark. the output level

obtained directly from the plug at the end of the
r.f. output cable is variable in the range 2 uV to
200 mV and is derived via a source impedance of
75 ohms.

Under these conditions, the open-circuit level,
or source e.m.f,, in terms of decibels relative to
1 ¢V is obtained by adding 6 dB to the sum of
the meter reading and the yellow indications of the
OUTPUT VOLTAGE and MULTIPLY BY attenuators; the
source e.m.f. is given directly in voltage by doubling
the product of the white indications of the oUuTPLT
VOLTAGE and MULTIPLY BY attenuators.

263 OUTPUTS FROM 0.lpvy TO
AT 52 AND 75 OHMS

With the TERMINATING UNIT coupled to the r.f.
output cable via the optional 20-dB ATTENUATOR
pPAD and with the meter at the seT R.F. mark, the
output level from the TERMINATING UNIT is variable
in the range 0-1 «V (nominal) to 10 mV,

In this case, the source e.m.f. in terms of decibels
relative to 1 «V is obtained by subtracting 20 dB
from the sum of the meter reading and the yellow
indications of the OUTPUT VOLTAGE and MULTIPLY
BY attenuators; the source e.m.f. is given directly
in voltage by dividing the product of the white
indications of the oUTPUT VOLTAGE and MULTIPLY
BY attenuators by 10.

10 mv

p——
MODULLATION
+ Loj + 6 = 56 4BpV
2048 i0dB P o = 7 Source ¢mf =
0GR 3. AN o x 31 X 2 = 620 pV
- Y * >
* L]
h L\
NG ‘.\_j.' |
OuUTPyYT /OUTAGE MLCT PLY PY
] { 102
Fig. 2.8 Output Direct from Qutput Lead.
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Termiating a0} + {10 — 20 = 3048V
1 Source em t =
Unit WOO] X {31 — 10 = 3fav

f—ac-*:‘n*c—rwi !
| \ I 1o = S2A
PN /\li I_ -Zo = 520
SCTRE !; \Tj
20 43 Pad
4T ¢B Q48 ~
. . e __®
® o
'ﬁ‘ 0/7\\.
) AN 1
OUTPUT vOLTAGE Mo 8y ) 2o = TS5
}

Fig. 2.9  Outputs via 20-dB Pad and Terminating Unit.

264 OUTPUT IN TERMS OF VOLTAGE
DEVELOPED ACROSS AN EX-
TERNAL LOAD

For some particular applications. it may be
desired to work not in terms of source e.m.f. as
indicated by the meter and attenuator controls, but
in terms of actual voltage developed across the
external load. This on-load, or terminal voltage.
is given by the expression
Vo=E - _ A

Zo —ZyL
where V; = actual voltage developed across the

external load.

E = the source e.m.f. of the Signal Gener-
ator.

Z; = the impedance of the external load.

7, = the sourcc impedance of the Signal
Generator; (with the TERMINATING
LNIT o use, Z, — 75 0r 52Q; with the
TERMINATING UNIT removed, Z, =
75Q).

A series of multiplying factors. which can be used
to convert from source e.m.f. to actual voltage
developed across an external resistive load. and
which have been derived with the aid of the above
expression, are given in Table 3 for a selection of
typical load values.

265 MATCHING TO EXTERNAL LOADS
OTHER THAN 52 OR 75 OHMS

The TERMINATING Unil supplied with the Signal
Generator allows r.f. outputs to be obtained from
a source impedance of either 52 or 75 ohms.

If the equivalent under test has an input impe-
dance of other than 52 or 75 ohms. and if it is
required to present the equipment with a signal
derived from a matched source. then it is necessary
to modify the output arrangements of the Signal
Generator. The simple modifications required are
described in sub-sections («) and (b) which follow.

OM 9954 5
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These expressions are based on the assumption
that the external load impedance Z; is essentially
resistive.  Where Zp is not essentially resistive, it
may be necessary for the user to revise these
expressions to take account of the reactive com-
ponent of the load.

In these sub-sections it is assumed that the
TERMINATING UNIT is in circuit, and that the 20-dB
ATTENUATOR PAD is out of circuit.

{(a) External load less than that of the TERMINATING
UNIT outlet in use.

The impedance presented to the load can be
made equal to the load impedance by shunting the
TERMINATING UNIT outlet with a single resistor, R;,.
wher

Z,-Z
Rp— =2 2 2
A (2)
TABLE 3

Approximate multiplving factor to

External 3 convert from source e.n.f. to actual
load | voltage developed across an external
impedance . resistive load
in ohms | Z750 Z,52Q
10 L o012 0-16
20 | 021 . 028
30 | 0-29 0-36
40 L 035 043
50 L 04 0-49
52 04l 0-5
60 ! 0-44 0-53
70 | 048 057
75 [ 0-5 0-59
&0 ‘ 0-51 0-61
100 L 057 065
150 0-67 0-74
200 0-73 0-79
300 038 085
600 0-89 0-92
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and where Z, = the source impedance of the Signal
Generator at the TERMINATING
UNIT outlet in use;
Z; = the impedance of the external load.
Under these conditions, the relationship between
Esg, the e.m.f. indicated by the attenuator controls
on the Signal Generator, and Eg, the effective source
e.m.f. presented to the external load, is given by
the expression
Egs = Eg Rp+7,
Ry

Example: 1t is required to provide a signal of
25 uV effective source e.m.f. at a source impedance
of 20 ohms.

Since the new source impedance is to be 20 ohms,
the output is taken from the 52-ohm outlet on the
TERMINATING UNIT, the 52-ohm outlet being chosen
in preference to the 75-ohm outlet to obtain the
minimum reduction from Egg to Eg.

From expression (2), the value of Ry to be con-
nected in parallel with the 52-ohm outlet of the
TERMINATING UNIT i8

52 <20
5570

From expression (3), the attenuator controls on

the Signal Generator should be set to indicate

32-5 + 52 -
25 X ——gi‘g—* = 63 LLV.
The attenuators cannot be set to indicate exactly
63 vV and they should therefore be set to 63 uV—
the setting nearest to the required value for Egg.
63 uV is approximately —0-3 dB relative to 65 uV
and, if desired, the user may obtain an E¢g nearer
to 65 uV by adjustment of the SET CARRIER control

N
>

= 32-5Q.
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Fig. 2.10
Matching to
Low-Impedance Loads.
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to bring the meter pointer to an estimated --0-3 dB.

As a result of shunting the output of the TER-
MINATING UNIT with 32-50hms and setting the
attenuator controls in the manner described, the
equipment under test is fed from a source whose
effective output impedance is 20 ohms and whose
effective source e.m.f. is 25 +V; the actual voltage
developed across the input impedance of the equip-
ment under test is, of course, 12:5 nV.

(b) External load greater than that of the TERr-
MINATING UNIT outlet in use.

The impedance presented to the load can be made
equal to the load impedance by connecting a single
resistor. Rg, in series with the Signal Generator
ocutput. The value of Rg is given by the expression

R¢=27Z,—2, ... (4
where Z; = the impedance of the external load.
Z, —= the source impedance of the Signal
Generator at the TERMINATING UNIT
outlet in use.

Under these conditions, the effective source e.m.f.
(Ex) of the Signal Generator and series resistor
combined, equals the source e.m.f. (Egg) of the
Signal Generator alone, i.e.

Esg = Eg

Example: It is required to provide a signal of
10 uV effective source e.m.f, at a source impedance
of 300 ohms.

Since the new output impedance is greater than
either 52 or 75 ohms. there is no advantage to be
gained by using one of the TERMINATING UNIT out-
lets in preference to the other; in this example it is
assumed that the 75-ohm outlet is used.

EQUIVALENT
CREUIT
-

§ZL
Fig. 2.11
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From expression (4) the value of Rs to be con-
nected in series with the * live * connection between
the Signal Generator and the equipment under
test. is

300 --75 = 2235Q,
From expression (5), the attenuators on the
Signal Generator should be set to indicate

10 uV.

In this way. the equipment under test is fed from
a source whose effective impedance 15 300 ohms
and whose effective source e.m.f. is 10 4V the
actual voltage developed across the input impedance
of the equipment under test is, of course, 5 2V,

2.6.6 MATCHING TO BALANCED LOADS

The preceding Sections dealing with r.f. output
arrangements are based on the supposition that the
equipment being fed from the Signal Generator has
an unbalanced input circuit.

With certain types of equipment. the input circuit
is in the form of a balanced winding: such equip-
ment can be fed from the unbalanced output of the
Signal Generator by interposing two loading
resistors between the TERMINATING UNIT outlet and
the ends of the balanced mnput winding. This
method makes use of the auto-transformer effect
of the centre-tapped winding, and is not¢ suitable
for resistive balanced inputs.

One resistor, Ry, is connzcted in scries between
the earth conmnection of the TERMINATING UNIT
outlet in use and one side of the balanced winding:
the other resistor, R,, is connected in series between
the ‘*live” connection of the TFRMINATING UNIT
outlet in use and the other side of the balanced
winding.

Values for Ry and R, may be computed from the
following expressions:

R, — 718 7,

1o

where Zyg - the total line-to-hne impedance of
the balanced winding.
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Z, = the source impedance of the Signal
Generator at the TERMINATING UNIT
outlet 1n use.

With the equipment under test and the TER-
MINATING UNIT of the Signal Generator inter-
connected via Ry and R, as described above, the
source e.m.f. (Eqg) indicated by the Signal Gener-
ator controls is equal wo the effective line-to-line
source e.m.f. (Eg) *scen’ by the equipment under
fest.

E~xample: It is required to match the 75-ohm
outlet to a balanced winding whose total line-to-
line impedance 15 200 ohms.

From expression (6). the value of Ry 13

260 .
= 1 {1
5 = 00L

From expression (7). the value of Ry is
200

B)

R, is connected in series with the carth connection
of the TERMINATING UNIT and one side of the
balanced winding: R, is connected in series with
the “live " connection between the TERMINATING
171 and the other side of the balanced winding.

W

--75 =250,

2.7 SYNCHRONIZING SIGNAL

An audio sinewave signual, derived from the in-
ternal a.f. oscillator, s available between the
syanc and E terminals of the instrument when the
MOD. SELECTOR switch is set at either of the inT.
MoD. positions.  The frequency of the signal will
depend on the setting of the SET MOD. FREQ. switch;
it has an open-circuit level which varies from about
30 volts at 400 ¢ s to about 100 volts at 1500 ¢/'s,
and is dernved via a source impedance of approxi-
mately 250 k.

When an output from the equipment under test
is being viewed on a cathode-ray oscilloscope, it
will often be found convenient to lock the c.r.o.
ume base directly with the syN¢ signal rather than
with the actual signai being viewed.

The sy~ output can, of course, also be used
when an audio-frequency signal s requtred for the
equipment under test.
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3 OPERATIONAL SUMMARY

When the user is familiar with the principles and
techniques of operation detailed in Section 2 of
this handbook. the following abridged operating

instructions may be found convenient.

Check correctness of mains transformer tappings
before use.

STANDARDIZING THE FREQUENCY
SCALE

Switch mains oN and set RANGE switch to 135~
27-3; with MOD. SELECTOR switch set 1o other than
INT. MOD —I.NM. Or FXT. MOD.—F.M.. and using
headphones plugged into CRYSTAL CHECK socket,
tune main dial to crystal check point near centre of
band. Bring movable cursor in line with dial cali-
bration corresponding to crystal check point. Check
accuracy of frequency indication above and below
point to which cursor was originally set, equalize
errors ot er band by readjusting cursor. See Sccrran
242,

TUNING

Set RANGE switch to band required: rotate 1unr
control until cursor indicates required frequency.
For higher frequency-accuracy, compute relation-
ship of frequency change to change in auxiliary dial
setting between crystal check points or scale mark-
1ngs embracing required frequency. Starting from
selected pomnt below required frequency, rotate
TUNE control so that mncremental dial crasverses
calculated number of divisions. See Sections 2.4.1
and 2.4.4.

INCREMENTAL FREQUENCY
ADJUSTMENT

Make small carrier changes by means of Nc.
FREQ. control, using multiplying factors as shown
on front panel. See Section 2.4.3.

C.W. OPERATION

With MOD. SELFCTOR switch set to ¢.w., adjust
SET CARRIER to bhring meter pointer to SET R.F.;
adjust step attenuators to obtain required output
level. See Section 2.3.1.

AMPLITUDE MODULATION
Internal:

With MOD. SELECTOR swifch al INT. MoD — v AL,
select required modulation  frequency oun  SE1

I~
L)

MOD. FREQ. switch. adjust SET CARRIER to bring
meter pointer to SET R.F. With METER READS switch
at A.M., adjust SET MOD. to bring meter pointer to
required modulation depth. Release METER READS
switch and, if necessary. readjust SET CARRIER;
adjust step attenuators to obtain required output
level.

External:

As for internal, except that MOD. SELECTOR switch
S set to EXT. MOD.—A.M.; SET MOD. FREQ. switch is
inoperative. and external signal is injected between
EXT. MoD. and E terminals. Approximately 15 volts
ram.s. (100 ¢ s to 10 ke s) is required to produce

FREQUENCY MODULATION
fnternal:

With MoD. SELEC TOR switch at INT. MOD.—F.0L,
select required modulation frequency on SET MOD.
FREQ. switch.  Set DEVIATION RANGE switch as
required. and adjust SET CARRIER conirel to bring
meter pointer to SFT R.F. With METER READS switch
at r.a1., adjust SET MOD. to bring meter pointer to
required desviation on meter scale appropridte to
DEVIATION RANGE switch setting. (For dJeviations
greater than 13 Kc s. set DEVIATION—NORMAL HIGH
switch to HIGH and multiply meter readings by
factor given in Table 2. Secuon 2.3.3.; Release
METER READS switch and. if necessary. readjust SET
CARRIER; adjust step attenuators to obtain required
output level.

External:

As for internal, except that MOD. SELECTOR
switch is set to EXT. MOD.—F.M., SET MOD. FREQ.
switch 1s inoperatnve, and external signal is injected
between EXT. MoD. and £ terminals. Approximately
25 volts rm.s. (S0 ¢s to 15 kefs) is required to
produce full deviation. See Section 2.3.3,

SIMULTANEOUS FREQUENCY AND
AMPLITUDE MODULATION

Set up as for Amplitude Modulation Internal.
Then, with MoD. SELECTOR switch still set at InT,
MOD.—a L. apphy external signal (S0 ¢ s to 15 ke 5)
between 1 x1. MOD. and k terminals. Adjust tevel of
external signal to produce required deviation: do
not readjust sk 1 MoD. control. See Secrion 2.5.4

OM 995A 5
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4 TECHNICAL DESCRIPTION

4.1 R.F. CIRCUITS

The r.f. oscillator itself {V3) is variable only over
a fundamental frequency range of 4:5 to 9-16 Mc/s;
the four higher frequency bands are obtained from
a chain of four ganged harmonic multipliers (V6,
V8, V10, and V12) giving multiplying factors of
¥ 3, .2, <2, and 2 respectively. The setting of
the frequency RANGE switch determines which of
the multipliers acts as the output stage. Output
over the 1-5- to 13-5-Mc/s band is obtained by
applying the 27- to 55-Mc/s output of the second
multiplier to a single valve circuit (V7a) which
combines the functions of mixer and 30-Mc/s
oscillator. The variable-frequency output from the
second multiplier 1s thus heterodyned with a fixed
30-Mcss signal, and the output from the oscillator/
mixer stage contains a difference-frequency com-
ponent which is utilized—after filtering and ampli-
fication (by V7b)—to provide outputs between 1-5
and 13-5 Mc:s.

The main tuning dial has five scales, all direct-
reading in output frequency. To facilitate tuning,
a slow-motion worm-and-wheel drive is incor-
porated; this contro! is fitted with a dial marked
linearly from O to 100 to assist the operator in sub-

dividing the frequency scales of the main tuning
dial. In addition, there is a fine-tuning control.
Fine tuning is achieved by varying the reactor-
screen supply voltage. The frequency coverage on
the highest-frequency band is approximately 24 kc/s
and proportionately less on the lower bands.

A carrier on/off switch (S11) is included to enable
the r.f. signal to be interrupted without affecting
the output circuits of the generator. This switch
interrupts the h.t. supply to the screens of the
multiplier valves for the band in use.

For all the r.f. bands, the output is taken via two
resistive 75-ohm ladder-network attenuators in
cascade. The first attenuator has a range of 80 dB
and is variable in 20-dB steps; the second has a
range of 20 dB in 2-dB steps. The input to the
cascade is adjustable by means of the SET CARRIER
control (R44). and is monitored by the MODULATION
meter M1. The meter scale has a SET R.r. mark,
and. respectively above and below this mark, —
and —1-dB marks to allow interpolation between
the 2-dB steps of the attenuator. The output from
the second attenuator is applied to a coaxial cable
which is permanently attached to the instrument;
the direct open-circuit output obtainable from this

I
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SECTION +

cable is at a source impedance of 73 ohms and 15
variable between 2 uV and 200 mV. By using the
plug-on TERMINALING UNIT suppiied, outputs 6 dB
down on this range are obtainable at source impe-
dances of both 75 and 52 ohms. With the optional
ATTENUATOR PAD interposed between the output
cable and the TERMINATING LNIT, outputs down to
0-1 4V are obtainable.

To provide for incremental carrier shift and for
frequency modulation, a reactor valve (V2) is
included in the tuned circuit of the r.f. oscillator.
Movement of the iNC. FREQ. controls (R112 and the
S10 potentiometer network) varies the d.c. bias
applied to the grid of V2, causing a change in its
mutual conductance and thus a change in the r.f.
oscillator frequency. Both the d.c. shift voltuge
and the a.f. modulating signal are applied to the
grid of the reactor valve via a tracking putentio-
meter (R7); this is ganged to the main tuning
capacitor so that the deviation or carrier shift is
kept constant as the Signal Generator 1s tuned over
any one band.

The built-in crystal calibrator—the crystal unit
of which has a fundamental frequency of 333-3 ke s
—is coupled to the variable-frequency r.f. oscillator
and provides 14 cheching points on each of the
four upper {requency bands covered by the Signal
Generator. The h.t. supply to the calibrator is
automatically switched on by the mscrtion of a
telephone plug into the (RYSTAL CHECK jack on the
front panel; the heterodyne beats at the checking
pomnts may then be heard n the headphones or via
the receiver under test. The cursor of the tuning
dial is adjustable so that it may be set to correspond
exactly with the nearest crystal cheching point.

42 MODULATION SYSTEMS

Either internal or external a.f. modulation (f.m.
or a.m.) may be applied; the SET MOD. FREQ. switch
{S12) brings into circuit the appropriate tuning
capacitor to give 400. 1.000. or 1,500 ¢ s modulation
as required. For frequency meodulation the a.f.
signal passes through V5. switched as a cathode
follower. and is apphed to the reactor-valve input
via the switched potentiometer network at Slba
and S2ca (part of the RANGE switch), and the
tracking potentiometer R7. By this means, the
ratio of the a.f. input voltage to f.m. deviation is
maintained constant at all frequencies on each
band, and is independent of the setting of either
the RANGE switch or the TUNE controls.

The normal deviation ranges on all carrier bands
are 0 to Shcsand 0 to 13 kes. By means of the
DEVIATION switch 35, the switched potentiometer
system can be by-passed. thus enabling the deviation

24

to be increased proportionally with increwse in fre-
quency multiplication and permitting & maximum
deviation on the highest-fiequency band of 15 . 8§
= {20 kcs. On the 1-5- to 13-5-Mgc/s band. the
maximum deviation obtainable is 30 kc¢/'s.

Amplitude modulation to a depth continuously
variable up to 50°, is applied to the highest har-
monic multiplier which is operating for the parti-
cular r.f. output band in use; this method helps to
reduce the spurious frequency modulation often
encountered when modulating an r.f. oscillator
directly. The modulation is effected by supplying
the anodes and screens of the multipliers from the
tapped choke output of V5 which is switched to
function as an a.f. amplifier.

Simultaneous amplitude and frequency modu-
lation. for use. for example. when investigating the
performances of limiter stages in f.m. receivers, is
obtained by setting up the instrument for internal
a.m. and then applying f.m. from an external
source,

43 MONITORING ARRANGE-
MENTS

A two-stage amplifiecr-voltmeter provides moni-
toring facilities for a.m. depth and f.m. deviation.
When S3 is switchad to F.M., deviation is indicated
on the panel meter by sampling the modulating
voltages njected into the reactor valve V2: when
switched to A, the input to the attenuators is
sampled via the demodulating diode X2. When S3
is in the ¢.w. position. fo which it is spring-biased.
the voltmeter continucusly monitors the r.f. input
to the attenuators by means of its connection via
the contacts S3b, and the silicon diode X2.

The design of the modulation monitoring cir-
cuits 1s such that with the Signal Generator set up
for simultaneous a.m. and f.m., both percentage
depth. and deviation, can be read independently.

44 POWER UNIT

The secondary winding of the mains transformer
T4. in conjunction with the full-wave rectifier V11,
provides for the positive d.c. h.t. requirements of
the instrument; the h.t. supply to the reactor and
r.f. oscillator valves is stabilized by means of a gas-
filled stabilizer V9. The negative supply for the
reactor-valve bias 1s drawn from a voltage-doubling
circuit employing double-diode valve V135, and gas-
filled stabilizer V14,

The primary of T4 15 tapped to allow for opera-
tion from 100 to 150 volts. or 200 to 250 volts.
Adequate filtering s introduced into the a.c. input
circuit by means of the network €84, L24, C86 and
C85. L25. C%7.

OM 993A 5
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5§ MAINTENANCE

5. GENERAL

Section 4, TECHNICAL DESCRIPTION, of
this handbook deals with the internal circuits of
the Signal Generator and it is strongly recom-
mended that the user should familiarize himself
with the principles described there before com-
mencing the adjustment or replacement of com-
ponent parts of the instrument.

The Circait Diagrams show all the electrical
components contained in the instrument together
with their values. The full description of these
components is given in the Spares Ordering
Schedule: the Schedule also lists certain selected
mechanical components.

The physical location of theelectrical components
is shown on the Component Layout [llustrations.

52 REMOVAL OF CASE

To remove the Signal Generator case:—
{1) Remove the screw securing the small plate in
the left-hand side pocket: the mains lead is
cleated to the case by means of this plate.

(2) Extract the eight screws from around the edge
of the front panel.

(3) Pull the instrument clear of its case and dis-
connect the six-way interconnecting cable from
the power unit chassis.

{(4) Detach the screw, from the inside of the case,
which holds the cleating plate for the r.f. output
cable to the right-hand side pocket.

(3) After removing the seven screws from the
underside of the case, lift out the power unit,

53 MAINS INPUT ARRANGE-
MENTS

The instrument s fitted with a mains transformer
which has a double-wound primary; each primary
section is tapped and the two sections can be con-
nected in series-parallel for 100- to 150-volt opera-
tion or in series for 200- to 250-voit operation.

The 100- to 130-volt or the 200- to 250-volt range
13 selected by links on the coil of the transformer.
Selection of intermediate voltages within either
range i5 made by means of fly leads on the

TAP A T - s TAP B TAP A TAP B
i SCR. l SCR.
140V OS5 V 140V 105 V
240V 205V 240V 205V
120V HHolo Y 120V ooV
220V 200V 220V 200V
oV I OV oV oV
500 301
{a) 240-volt Coannections. (b) 110-volt Connections.
Fig. 3.1 Muins Transformer Tappings.
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transformer tags. These tags are common to both
ranges and are, therefore, annotated with two
voitages: the applicable voltage depends on the
positior: of the range links.

One fly lead must always be connected to either
the 0’ or the " 10’ tag: the other is connected to
the tag whose voltage, added to 0 or 10 as appro-
priate, equals the mains supply voltage. Do not
connect the fly leads to the tags marked TAP A or
TAP B.

In order to examine the connections to the trans-
former and, if necessary, make adjustments, the
instrument must be removed from its case in the
manner described in Scction 5.2. With the instru-
ment out of its case, the transformer (T4 on Circuit
Diagram. Fig. 8.2, and on Component Layout
IHustration. Fig. 6.7) is immediately accessible.

For Supply Voltages within the range 200 to
250 volts, the tags on the transformer musr be linked
in the following manner:—

"TAP A 10 ‘TAP B’

For Supply Voltages within the range 100 (o
150 volts. the tags on the mains transformer must
be linked in the following manner:—

‘0’ to " TarB’
“100/200° to * TAP A’

54 ACCESS TO ENCLOSED SUB-
ASSEMBLIES

General tests or some peculiarity in the perform-
ance of the Signal Generator may suggest the
desirability of inspecting the interior of one of
the enclosed sub-assemblies which form part of the
instrument. Any of these sub-assemblies can be
dismantled by following the appropriate procedure
as detailed in the sections below.

54.1 R.F. UNIT

To remove the screening cover from the r.f.
unit:—

(1) Remove the instrument from its case and lay it
face downwards.

(2) Extract the two screws which secure the screen-
ing cover of the r.f. unit.

(3) Grip the sides of the screening cover and draw
it off: the cover is held by earthing contact
springs and will consequently offer some resist-
ance to removal.

54.2 <MULTIPLY BY’ ATTENUATOR

A view of the MULTIPLY BY (fine) atienuator with
the screening cover remosed is shown in Compo-
nent Layout MHusuation. Fig. 6.6, To dismantle
the attenuator:—

[
o))

(1) Remove the attenuator screening cover after
extracting the single securing screw.

{2) Remove the front-panel control knob after
slackening the two grub screws which secure it
to its associated spindle.

(3) Detach the main body of the attenuator from
the front panel by extracting five screws; three
of these screws are visible on removal of the
control knob as in (2) above; the two remaining
screws are located immediately above the 8-dB
and 12-dB panel markings.

With the attenuator thus detached, it remains
coupled to the body of the instrument by two
coaxial leads: these leads are normally long enough
to permit inspection and, if necessary, replacement
of the attenuator resistors without completely dis-
connecting the attenuator.

Reassemble the attenuator in the reverse order
to that detailed above.

543 ‘OUTPUT VOLTAGE’ ATTENUA.
TOR AND MONITOR DIODE

In addition to the actual attenuator compoenents,
the r.f. monitor diode. X2, and its associated filter
components are mounted in the OLTPUT VOLTAGE
attenuator casing. When dismantling the atienua-
tor. the user should refer to Component Layout
ITilustration, Fig. 6.6. Access to the diode, X2,
resistors R71 and R72, and capacitors C88, C89,
and C90 can be obtained by removing the cover of
the attenuator in the following manner:

(1) Disconnect R70 from the small insulated spigot
projecting through the cover of the attenuator.
(2) Remove the central securing screw and lift the
screening cover clear of the attenuator body.

To obtain access to the attenuator resistors, R73
to R82, detach the attenuator from the front panel
of the Signal Generator in the following manner:—

(3) Remove the control knob by slackening the
two grub screws securing it to its spindle.

(4) Extract the five fixing screws securing the
attenuator to the front panel; three of these
screws are immediately visible on removing the
control knob as in (3) above; the two remaining
screws are located immediately above and to
the right of the coarse-attenuator panel
markings.

With the attenuator detached as in (4) above. it
remains coupled to the body of the instrument by
two coaxial cables. These cables are, however. long
enough to permit inspection and, 1f necessary,
replacement of the attenuator-resistors without
completely disconnecting the artenuator.

Reassemble the attenuator in the reverse order
to that detailed above.
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544 MAINS INPUT FILTER UNIT
To gain access to the components comprising
the mains input filter:—

(1) Remove the nut and screw which secure, at the
open end. the two halves of the mains filter
ugut screening cover.

{(2) Separate the push-fit screening channel from
the fixed half of the screening cover.

Reassemble the screening cover in the reverse
order to that detailed above.

5.45 POWER UNIT

To remove the power unit from the instrument
case:—

(1) Remove. from the underside of the instrument
case, the five screws which engage with nuts
along the front and left-hand flanges of the
power unit chassis.

(2) Holding the power unit with one hand, remove
the remaining two screws which engage with
the tapped bushes on the right-hand flange of
the power unit.

Replace the power unit in the reverse order to
that detailed above.

55 WORKING VOLTAGES

The voltages given in this section for guidance
when servicing the instrument were obtained from

TABLE 4.
Valve No. Va Ve2 { Vi
Vi 245 1 50 15
V2 150 1150 4
V3 Co150 1 9 —
V4 27 27 | —
Vs ~ 250 250 30%
\ 130 ' 160 | —
V7# Pin 1 235 - -
V7+ Pin 6 230 — ' 25
V8 o105 158 0 —
V9 S 1 — —
V10 150 150 | —
V11 Pin4 260 — 295
Pin 6 260 — —
V12 150 150 0 —
Vi3 Pin I 260 — Pin 3 130
V13 Pin€ 85 = — Pin 8 18

*The cathode potential of VS will increase to 40 volts
when the MOD. SELECTOR switch is set to INT.
MOD—F.M.

“When checking the voltages on V7, set the RANGE
Moy swadhro 15 135,

YAl voltaces shown are d.c. except tor VI anodes.

SECTION 3

meastrements made with a 20,000 ohms.volt meter
on a representatine  Signal  Generator Type
ITF99rA 5.
Primary winding of T4 (Supply Voltage)
240 volts a.c.

H.T. secondary winding and chassis

260-0--260 volts a.c.
Heater winding LTR 5 volts a.c.
Heater winding LT 6-3 volts a.c.
Pin 1 on plug PL1 and chassis 260 volts d.c.
Junction of R117/R118 and chassis —85 volts d.c.
Junction of L16;L17 and chassis 280 volts d.c.
Cathode of V11 and chassis 295 volts d.c.

Table 4 lists certain valve elecirode voltages n
the TF 995A/5. When checking the instrument
against these voltages, the MOD. SELECTOR switch
should be set to INT. MOD.—A.M., the RANGE switch
(unless otherwise specified) should be set to 108-
220 Mc’s, and the SET CARRIER and SET MOD. con-
trols should be turned to their maximum and mini-
mum settings respectively.

5.6 REPLACEMENT OF VALVES
AND SEMICONDUCTORS

The types of valve used in the instrument, their
base connections, and some guidance as to suitable
alternatives if the types originally fitted are not
readily available, are given in Table 5.

The valves and semiconductor diodes may nor-
mally be replaced without special selection. Valves
V1, V5, V9, V11, and V13 to V15 are immediately
accessible on removing the instrument from its
case. To gain access to the 333-3-kc s oscillator
crystal, X1, and to the remaining valves. remove
the R.F. Unit screening cover. The crystal diode.
X2, forms part of the OUTPUT VOLTAGE attenuator
assembly and can be removed by the procedure
detailed in Section 5.4.3.

Replacement of valves or semiconductors may
necessitate either the reselection of associated com-
ponents or readjustment of associated preset con-
trols; aspects of this reselection and readjustment
are discussed in the following Section.

57 PRESET AND SPECIALLY
SELECTED COMPONENTS

During the factory calibration of the instrument.
certain of its performance characteristics are
brought within fine limits by means of preset com-
ponents. Following the replacement or ageing of
certain fined components. it may become necessary
to repeat the calibration procedure by which the
presets were adjusted.

The Description «olumn of the Spares Ordering
Schedule shows which of the components are of



SECTION 5

TABLE 5

Any valve which becomes faulty should preferably be replaced by a valve of the type originally supplied
in the instrument and designated n the following fable. 1f this is not possible, the additional data given by

the table may be used as a guide to suitable aliernatives.

i , British f British Us
Valve Ty pe Base Commercial | Services At
i i Equivalent Equivalent Equivalznt
1 E t
vi | 6AKS | |
" Power :
| Pentode (B7G) ! v CV1762 6AK6
I
I
i ¢
V2, V4, 6AKS ; |
V6, V8, H.F. Pentode (B7G) i EF95 I CV850 6AKS
V10, V12 ' |
| |
i
I 1’ s
V3 EF86 | !
Pentode (B9A) . 2729 Cv2901 i 6267
|
i i
A% 6ALG ; !
\ Pentode (B7G) i EF9%4  CV2524 6AUG
: CVv4023
! '
{
V7, V13 C12ATT ‘
Double |
Triode {B9A) ECC81 | CV455 12AT7
t
Vo OA2 OAZ
Voltage 150C2 !
Srabilizer (B7G) 130C4 Cvis3z | OA2
Qsire7 CV420
2w 9954 &



SECTION 5
TABLE 5 {continued)
: British Brtish .
Pahe pe : Buse Commercial Services E L'S}
: Equisalent Equivalent quinatent
V11 | 5Z4G RS2 1
" Full-Wave GZ30 |
| Rectifier (10) 52KU | CVI863 | 5Z4G
f Us0 i !
1 ; |
: !
, | |
; |
Vid 5651 ! 1
Voltage QSI1209 ' V2573 | 5651
Stabilizer QS83;3 |
} 85A2 | Cvs | 0G3
! |
| |
: |
i
. , }
V15 6ALS D77 }
Double 6D2 ;
Diode (B7G) D152 CV140 | 6ALS
DD6 ‘ |
EB91 : ,
the preset type; components which are individually
selected are distinguished in that column by a single
asterisk.
If. in servicing a TF 995A/3, it is necessary to TABLE 6
replace any of these components, it will also be C ¢ Section Describing | Section Describing
necessary, if the performance or accuracy of the poc,;':,;, Adjustment or poi';:;, Adjustment or
instrument is not to be impaired, to repeat the ‘ Sclection | Selection
factory calibration procedure by which the com- | .
ponents were originally selected. R19 5.8.10 Coé , 5.8.9
Section 5.8 gives a range of tests by which the R39 5.8.17 ' C35 | 5.8.5
main points of the performance of the instrument R70 5.8.8 . €40 ‘ 5.8.7
can be checked; this section also deals with the R119 5.8.13 . C47 5.8.6
adjustment of preset components and with the R127 i 5.8.12 1: cs59 5.8.7
choice of value forindividually selected components. RI28 5.8.12 C66 5.8.6
It will be appreciated that it may sometimes be R129 ; 5.8.12 L C76 5.8.6
necessary to reselect a selected component even R130 5.8.16 , C83 5.8.6
though that component itself has not been found R131 5.8.11 o €93 5.8.4
fauity and replaced in initial servicing operations. RI132 . 5.8.13 €101 5.89
To take an example—the internal modulation R133 5.8.13 102 ¢ 5.8.9
oscillator is tuned to 1,000 ¢;s by T and C6. In R34 5811 ' L18 5.8.6
manufacture. C6 15 selected to give an oscillator R136 5.8.12 £22 5.8.6
frequency of 1.000¢'s — 5',. In servicing the R138% 5.8.12 L23 5.8.6
mstrument it mught be found that Ti was faulty R140 5.8.12 T2 5.8.5
but that C6 was not. If T! was replaced then it R163 | 5.8.13 T3 5.8.6

DM 995A 5
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SECTICN 5

would be quite likely that with the original Cb6 the
oscillator frequency would be outside the specified
limits of - 5%, and that a new value of capacitance
would have to be chosen.

It therefore follows that, in all servicing involving
replacement of components, the user should con-
sider carefully the possible effects on the perform-
ance of the stage or stages involved.

Table 6 on page 29 lists the circuit reference
numbers of both types of component together with
the numbers of the sections in which their adjust-
ment or selection is described.

58 SCHEDULE OF TESTS

The following information, based on abstracts
from the internal Factory Test Schedule. is included
to enable the user to carry out a series of tests by
which the main points of performance of the instru-
ment can be checked; it also gives details concerning
the adjustment to preset components and the choice
of value for individually selected components.

5.8.1 APPARATUS REQUIRED

(a) 750-volt Insulation Tester.

(b) Avometer, Model 8.

(¢) Wave Analyser; Marconi Type TF 455 (Series).

(d) Signal Generator, with standardized output;
Marconi Types TF 801 (Series) or TF 993
(Series).

(e) Valve Voltmeter; Marconi Type TF 1041B.

{f) Audio-Frequency Oscillator; Marconi Types
TF 195 (Series). TF 885 (Series), TF 894 (series),
or TF 1101.

(g) Cathode-Ray Oscilloscope;
TF 1330 (Series).

(h) Deviation Meter; Marconi Type TF 791 (Scries).

(i) Counter-type Frequency Meter; Marconi Type
TF 1417 2.

(j) Crystal Calibrator: Marconi Type TF 1374

(k) Standardized Wavemeter;
TF 973.

(/) AM. Communications Receiver, covering the
range 15 to 220 Mcs.

Marconi Type

Marconi  Type

Note: For the F.M. on C.W. check (Section 5.8.18).
where deviations of less than 50 ¢ 5 have to be
meusured, it is escential that the deviation meter
should he modified 1o operate from batterv sup-
phes. or mcorporate fucilities allowing s local
osdiflator to be brought under ¢y stal control.

582 INSULATION

{Apparatus required: Item a)

Test the insulation between each pin of the supply

plug and chassis with SKT1 engaged with PLI1.

This reading should not normally be less than
40M Q.

583 HUM LEVEL
(Apparatus required: Item c)
Measure the 100 ¢’s hum level at HT1 using a
Wave Analyser isolated from the TF 995A/5 by a
4-uF capacitor. The hum level should not nor-
mally exceed 10mV.

5.8.4 CRYSTAL OSCILLATOR

{Apparatus required: Items e und i)
Plug headphones into the CRYSTAL CHECK socket
and, by means of a loop of wire slipped over V4,
take an output to the Counter-type Frequency
Meter. Check the crystal frequency, it should
usually lie between 333-266c¢/s and 333400 c,s.
C93 may be padded with a value not exceeding
10 zuF to achieve this.
Using the Valve Voltmeter. measure the r.f.
voltage across R27; 1t should normally lie between
8 and 15 volts.

5.85 BASIC OSCILLATOR
(Apparatus required: Items e and k)

Set the MOD. SELECTOR switch to Cc.w. and the
RANGE switch to Band 2, 13-5 to 27 Mc/s. Coarse
tune to 13-5 Mc,s (on Band 2) and adjust the dust
core of T2 until the circuit oscillates at 4-5 Mc/s as
indicated by the Wavemeter. Set the main tuning
dial to 27 Mc/s and tune the trimmer C35 until the
circuit oscillates at 9 Mc/s. Repeat these two adjust-
ments for the most accurate frequency calibration;
a calibration accurate to within --19; is usually to
be expected if this procedure is carried out. Check
the tuning adjusiments against the crystal by means
of headphones plugged inio the CRYSTAL CHECK
jack sockert.

Measure the r.f. voltages at the anode and grid
of V3; these should be of the following order:—

45 Mc's 9-0 Mc s
Grid 265 volts 9 volts
Anode 21 volts 4] volts

5.8.6 FREQUENCY MULTIPLIERS
(Apparatus requred: ftem j)

(1) 13.5- to 27-Mc s band

Set the MOD. SFLECTOR switch to c.w.. the RANGE
ewitch to 13-5-27 Mg, s, and the SFT CARRIER con-
trol fully clockwise.

CM995A 5
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Set the main dial to 13-5 Mc s, and adjust the
core of T3 for maximum deflection on the pancl
neter.  The SEr CarriER control, R44, should be
readjusted if necessury.

Set the main dial to 27 Me s. and adjust C47 for
maximum deflection on the meter.

Repeat these two adjustments several tuines until
no further change is required, finishing with C47.
Check that the output as indicated on the front-
panel meter is sensibly constant over the whole
band.

(2) 27- to 54-Mc s band

Set the RANGE switch to 27-54 Mc s. and the SET
CARRIER control fully clockwise.

Set the main dial to 27 Mc s, and adjust the
spacing of the turns of L18 for maximum deflection
on the panel meter. The SET CARRIER control
should be readjusted if neccssary.

Set the main dial to 54 NMc s. and adjust C66 for
maximum deflection on the meter.

Repeat these two adjustments several times until
no further change i~ required. finislung with Co6.
Check that the output as indicated on the front-
panel meter is sensibly constant over the whoie

band.

{3) 54- to 108-Mc s band

Set the RaNGE switch to 34-108 Mece s and. using
a similar procedure to (2) above. adjust 122 and
then C76 at 53 and 108 Mc s respectively.

(4) 108- to 220-Mc s band

Set the RANGE switch to 108-220 Mc s and. using
a simiiar procedure to {3) above, adjust L23 and
then C83 at 108 and 220 Mc s respectiveln.

With the R.F. Box cover in position, check the
frequency accuracy on all the above bands with the

Crystal Calibrator. The frequency accuricy of

the TF 995A/3 should be about —17,.

587 1.5- TO 135-Mcs BAND

{Apparatus required: Ttem [}

This test must be made v.ith the r.f. unit cover in
position.

By means of a suitable juck plug, connect a pair
of headphones to the (RYSTAL (HECK sochet.

Set the RANGE switch to 1-3-13-5, and adjust the
FUNE control to bring the 30 Mc s main dial mark-
ing (on the 27-34 Mc s arc) to the cursor; then.
using the Crystal Calibrator, tune for zero beat.

With the SET CARRIFR control in its {illy clockwise
position, adjust C40 and C39 alternately to give
minimum deflection on the panel meter  These
capacitors are accessible through two holes, shghtly
larger than the ventilation holes, in the ton of the
r.f. unit cover.

SECTION 5

Connect the output of the Signal Generator to a
receiver, and tune the recener to some convenient
accurately-known frequency between 15 and
13-5 Mc s

Set the main dial of the TF 995A 5 to this fre-
quency. and adjust C40 for maximum receiver
response.

In the absence of any other requency standard,
the receiver tuning may be standardized at fre-
quencies tetween 45 and 9 Mc/s by loosely
coupling its input to the basic oscillator of the
TF995A 5. This oscillator should first be stan-
dardired against the internal crystal calibrator, the
basic-oscillator frequency being given by dividing
by three the indication on the 13-5-27 scale.

58.8 R.F. OUTPUT VOLTAGE
ACCURACY

(Apparatus required: Item €)

Thus test should be carried out with the instrument
i1ty case.

Set the MOD. SELECTOR switch to C.w.., and tune
to 25 Me s, Setthe oLTPUT VOLTAGE and MULIWPLY
BY attenuators to give a joint indication of 100 dB
above 1 -V (i.c. both fully clockwise). Connect the
Signal Generator 10 the TERMINATING UNIT. and
connect the 75-ohm outlet of the TERMINATING UNIT
to the voltmeter. Adjust the SE1 CARRIER contro!
to give an output level of 180 mV as indicated on
the Voltmeter: 1f the front-panel meter pointer is
not exactly at the seT rR.r. mark. reselect R70.

Check that the output from the 52-ohm socket is
also 100 mV. The maximum obtainable output
over all bands should also be checked, 1t will
usually be found to be greater than 1 dB above the
SET R.F. mark.

58.9 MODULATION OSCILLATOR

(Apparatus required: Items e. fund g)
With the MOD. SELECTOR switch set to INT. MOD.
—AM, and the SET vOD. FREQ. control at 1.000.
monitor the a.f. signal between the synNc and E
terminals.  With the Cathode-Ray Qscilloscope
and using the Audio Oscillator as a standard fre-
quency source, verify, by the method of Lissajous
figures. that the oscillator frequency lies within the
Iimits 1.000¢cs — 57,. If it does not, reselect C6.
Check the meodulation-oscillator frequency at
H0cs and 1.500 ¢ s by the above method. If
necessary. the following capacitors may have to be
reselected to obtamn the required frequencies. for
400 ¢ « moduwanon, C1O1; for 1,500 ¢ s modulation,
o2



5.8.10 F.M. DISTORTION
(Apparatus required: Items ¢ and h)

Set the DEVIATION—NORMAL/HIGH switch to
NORMAL. the DEVIATION RANGE switch to 15 kers,
the MOD SELECTOR switch to INT MOD—F.M.. and the
RANGE switch to 13.5-27: then adjust the SET
CARRIER control to give a convenient deflection on
the TF 995A,5 panel meter.

Connect the output cable directly to a carrier
deviation meter, tune both instruments to 20 Mc's,
and adjust the TF 995A'5 attenuators for maxi-
mum output.

Adjust the seT Mop control to produce 15 ke s
deviation, and check that the positive and negative
deviations as indicated on the deviation meter are
equal. If they are unequal, select a value for R19
to produce equal positive and negative deviations.

Apply the demodulated fm. signal from the
deviation meter to a wave analyser, and measure
the total distortion at 13.5 Mes. The total fm.
distortion should not exceed 2°.

58.41 F.M. TRACKING AND RANGE 2
SENSITIVITY
(Appuratus required. Ttems { and I

Set the MOD SFLECTOR switch to EXT MOD—F.L.
the DEVIATION RANGE switch to 15 kevs, and adjust
the SET CARRIER control to bring the meter pointer
to SET R.F. Set the OUTPUT VOLTAGE and MULTIPLY
BY attenuators to 100 dB, connect the output cable
directly to a deviation meter and tune both instru-
ments to 13.5 Mc s (range 2).

Connect the audio oscillator to the EXT MOD ter-
minals and feed m a 20 V, 1 kc/s signal. Turn the
SET MOD control fully ciockwise and check that the
deviation indicated on the external deviation meter
is at least 18 kc s adjusting R131, if necessary, to
obtain this figure.

Turn the MOD SELECTOR switch to INT MCD F.M.
and adjust the SET MoD ceontrol until the external
deviation meter indicates a deviation of 15 kcs.

Tune both the TF995A,5 and the deviation
meter to 27 Mc/s (range 2). Note the deviation and,
if necessary, adjust R134, so that the deviation is
maintained at 15 ke/s.

58.12 DEVIATION MORNITOR

{Apparatus required: Item h)
Put the MOD SEITCTOR switch to INF MOD—F.M.
the DFVIATION-NORMAL/HIGH switch to NORMAL.
Turn the SET CARRIER control to give a convenient
deflection on the TF 995A'35 output meter. Con-
nect the output cable directly to a carrer deviation
meter; and set the TF 995A.5 attenuator controls
to give marvimum output and tune both instruments
to 20 \c s,

With the DEVIATION RANGE switch at [5 ke s and
the METER READS switch at c.w. adjust the SET MOD
control untii 15 kc's deviation is indicated on the
external deviation meter. Press the METER READS
switch to F.M. and adjust R129 so that the deviation
meter (M1) reads 15 kc/s.

Return the METER READs switch to C.w. and turn
the DEVIATION RANGE switch to 5 ke/s. Adjust R127
to obtain S kc’s deviation shown by the external
deviation meter.

Press the METER READS switch to k.M. and adjust
R 128 so that the deviation meter (M1) reads 5 kc/s.

Turn the RANGE switch to 27-54 Mc's and tune
the external deviation meter to the same frequency.
Adjust the seT MOD control to give an indicated
deviation of 15 ke¢/s, with the DEVIATION RANGE
switch at 15 ke's. Adjust R140 so that a true
deviation of 15 kc/s is obtained, as shown by the ex-
ternal deviation meter. Repeat this procedure on
the 54-108 Mc's and 108-220 Mc/s bands setting
R138 and R136 respectively for true deviation of
15 keys.

If a Deviation Meter is not available, the follow-
ing method may be used to determine the frequency
deviation. This method—ithe disappearing carrier
method—depends upon the fact that the carrier, as
opposed, of course, to the sidebands, disappears
when the modulation index u (the ratio of the
frequency deviation &F to the modulation fre-
quency f) has values of 2-4, 5:52, 8-65. 11-79, etc.
Therefore, if the modulation fregnency, f, is
known, since deviation. 3F. is equal to =f, deviation
can be simply calculated when . is known—i e. at
a carricr disappearance poiut. For example, if the
applied modulation has a frequency of 10 kc s and
the deviation is progressively increased until the
carrier disappears, the deviation must be 2-14 < 10
= 24 k¢/s, and again 5-52 X 10 = 55-2 k¢/s.

To determine these points, apply the output of
the TF 9935A/5 to a narrow-band (communication)
a.m. receiver and tune the latter to the un-
modulated output frequency of the TF 995A'5.
Set the beat oscillator of the receiver to give an
audio note; then frequency modulate the Signal
Generator at a fairly high frequency outside the
passband of the a.m. receiver—such as 10 k¢/s—
starting from zero deviation and increasing the
deviation until the beat with the carrier disappears.
At this point the actual deviation can he calculated
as described above.

5.8.13 THE INCREMENTAL FREQUENCY
CONTROLS

(Apparatus required: Ttems [ and |}

Check that the Finve INC. FREQ. dial is positioned

so that the 0 comcides with the cursor when the

OM J95A 5
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potentiometer wiper i at its mid-travel position.
Switch to Band 2 and apply the Generator output
to the Crystal Calibrator; wune, by means of the
main tuning countrol, for a zero beat on the Cali-
brator. If necessary, reselect R119 so that there is
no change in zero beat when C42 is short circuited;;
1.e. with the fine incremental frequency dial at zero,
there should be zero volts on the wiper of R112.

At some convenient frequency, say 150 Mc/s,
feed the output of the TF 995A/5 to the Electronic
Counter and set the fine incremental frequency
control to zero. Set the steps of the coarse incre-
mental frequency control to be 20 ke's and 40 ke/s
by adjusting R133 on band 5. Repeat the procedure
on Band 4, this time adjusting R132. Next, adjust
R163 so that the fine incremental frequency control
has a cover of 15 kc's on bands 5 and 4 and check
that its calibrations are at 1-ke/'s intervals. It may
be necessary to adjust R114 to obtain sufficient
incremental shift.

58.14 HIGH DEVIATION

(Apparatus required: Item h)
Connect the output of the TF 993A.5 to a Devia-
tion Meter and check that, when the TF 993A 5 is
set for 9 kcs deviation with the DEVIATION—
NORMAL/HIGH switch set to NORMAL, the indication
on the meter rises to approximately the following
values when the DEVIATION—NORMAL/HIGH switch
is set to HIGH.

BAND RANGE HIGH Deviation

Mcls Jor 9 kc's
H 1-5-13-5 18 ke's
) 13-5-27-5 9 keis
3) 27-55 18 ke/s
(4 54-110 36 kes
(5) 108-220 72 kc/s

58.15 EXTERNAL F.M.
(Apparatus required: Items f and h)

Tune the Generator and Deviation Meter to a
convenient frequency (say 20 Mc,s). Set the MoD.
SELECTOR switch (S1) to EXT. MOD.—F.M. and apply
a 1 kc/s signal from the Audio Oscillator to the
£XT. MOD. and € terminals of the TF 995A 5.

Bring the a.f. input voltage to a convenient point
on the dB scale of the a.f. oscillator output monitor
and adjust the scT MoD control to give a true
deviation of 10 kc's as indicated on the external
deviation monitor. Press the METER READS switch
to F.M. and note the meter reading.

Vary the audio input frequency from 0 ¢ s to
15 ke s keeping the TF 995A/5 meter (M1) reading,
obtained with the METER READS switch at a1, con-
stant at the previously noted value. This constant

OM 995A 5
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reading must be achieved by adjustment of the
Input voltage and not by variation of the SET MOD
control.  Monitor the corresponding deviation
indicated by the external deviation meter. Check
that the total variation of the input level and the
true deviation does not exceed +4- 1 dB.

5.8.16 INTERMAL AM.

{(Apparatus required: Items g and l)

Apply the output of the TF 995A/5 to a fre-

quency changer circuit which is followed by an i.f.

amplifier and Cathode Ray Oscilloscope; the i.f.

amplifier should have a centre frequency which will

allow its output to be viewed directly on the c.r.o.

Set the MOD. SELECTOR switch to INT. MOD.—A.M.

and adjust the SET MOD. control for 50°, medula-

tion as measured on the c.r.o. screen, using the
formula:-—

M(%) = Dmae = Drin 1900,
Dma‘c e Dmm
where D,,,. = the peak-to-peak dimensions of the
c.r.o. display.

Dy = the trough-to-trough dimensions of
the c.r.o. display.

Hold the METER READS switch to A.M. and check
that the meter reading is correct. If not,
adjust R130.

5.8.17 EXTERNAL A.M.

(Apparatus required: Items f, g, and [

Set the MOD. SELECTOR switch (S1) to EXT. MOD.—
AM. and feed the output of the Audio Oscillator
to the EXT. MOD. terminals of the TF 995A/5. Tune
the Signal Generator to 20 Mc/s and view the
modulation envelope as previously described.

Bring the a.f. input voltage to a convenient point
on the dB scale of the a.f. oscillator monitor and
adjust the ST MOD control to give a true modulation
depth of 30°,. Press the METER READS switch to
AM and note the meter reading.

Vary the audio input frequency from 100 ¢/s to
10 ke/s keeping the TF 995A/5 meter (M1) reading.
obtained with the METER READS switch at aM, con-
stant at the previously noted value. This constant
reading must be achieved by adjustment of the
input voltage. and not by variation of the SET MOD
control. Measure the corresponding modulation
depth with the oscilloscope; check that the variation
of true modulation depth does not exceed 0.5 dB
and that the variation of input voltage does not
exceed 1 dB. If the variations exceed these hmits
select a new value for R39,

33
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5.8.18 SPURIOUS F.M. ON CW.

{Apparatus required: Items ¢ and h)
To measure small amounts of spurious fm.,
connect the Wave Analyrer, Type TF 455 (Series),
to the L.f. output of the Deviation Meter, using it
as a tuned Lf. level indicator.
Note its level indication for a measured 2-5 ke¢/s
deviation; then, since the 1.f. output of the monitor
varies linearly with deviation, small amounts of

f.m. may be calculated directly by noting the Lf.
output level; for example, 25 ¢/s f.m. will give a
level 40 dB below that for 2-5 kefs.

Switch to ¢.w. on the MOD. SELECTOR switch and,
with the output level adjusted to the SET R.F. mark,
check, at carrier frequencies of 90 and 216 Mc/s,
that there is negligible frequency modulation of the
signal; the spurious deviation is not likely to exceed
25 ¢/s. .

OM 395A 5
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7 SPARES ORDERING SCHEDULE

for F.M./A.M. SIGNAL GENERATOR TYPE TF 995A/5

When ordering replacement parts, always quote the TYPE NUMBER and SERIAL NUMBER of the
instrument concerned.

To specify the individual parts required, state for each part the QUANTITY required and the appro-
priate SOS ITEM NUMBER.

For example, to order replacements for the 270-kQ resistor, R4, and the 5-uuF capacitor, C73, quote
as follows:—

It is important that the distinguishing code * SOS * preceding each item number should not be omitted,

Spares for TF9954/5, Serial number 000000

1 off, SGS Trem 4
1 off, SOS Item 210

SOS
Item Circuit Description Works
No. Ref. Ref.
RESISTORS
1 R1 Composition. 470 kQ — 20°;,, W, 4-TM4800,2
2 R2 Composition, 1-5 k0*, IW. 58-TM4826/5
3 R3 Composition, 220 kG + 10%,, IW. 18-TM4800/2
4 R4 Composition, 270 kQ —- 16°,, IW. 5-TM4800/2
Sa RS Metal oxide, 47 kQ = 7°, TE, #W. 12-TM4706/1
6 R6 Composition, 2-2 kQ* W, 59-TM4826/5
7 R7 Wire-wound. Variable 50 kG —- 109, 3W. 18-TM4831/2
8a RS Metal oxide, 4.7 kQ¥ — 7°, TE, I1W. 146-TM4826/5
9 RS Composition, 5-1 kQ* 1W, 7-TM4706
10 R10 Composition, 10 k& - 109, IW, 6-TM4800/2
1la RI11 Metal oxide, 18 kO — 79, TE, }W. 4-TM4706/1
12 RI2 Composition, 4-7 kQ*, IW. 8-TM4706
13a R13 Metal oxide, 12 k&2 4- 79, TE, }W. 10-TM4706/1
14 R14 Composition, 8-2 k¥ IW, 6-TM4706
15 RIS Composition, 47 kQ — 10¢,, IW, 8-TM4800,/2
16 R16 Wire-wound, 47 kQ -~ 57, TW, 113-TM4826/3
17 RIS Composition, 220 kQ - 10°;, 1W. 7-TM4800;2
I8a R19 Composition, 1.2 k2% 1W. 53-TM4826/5
19 R20 Composition, 10 kQ — 5%, }W. 62-TM4826/5
20 R2i Composition, 68 k€ — 107, IW. 66-TF995A/5
¥ Nominal value; actvual value determined during calibration.
DM 9934 3 SOS
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508

Tten Circuit Description Works

No. Ref. Ref.

21 R22 Composition, 68 kQ -+ 10%, W, 66-TF995A/5
2 R23 Composition, 56 kQ -+ 109, W, 63-TM4826/5
23a R24 Composition, 22 kQ + 10°, %WISSOC 6-TM4943DG
24 R25 Composition, Vauab]e 20kQ 4 70 >0s TW 74-TF995A/5
25 R26 Composition, 15kQ - 10%;, W, 64-TM4826/5
26 R27 Composition, 2-7 M - 109, 1W, 52-TM4826/3
27 R28 Composition, 220 kQ — 100 W, 10-TM4800,2
28 R29 Composition, 6-8 kQ i 10°,, W, 65-TM4826/5
29 R30 Composition, 6-8 k2 - 162, +W. (Part of Item 266) 9-TM3900/52
30 R31 Composition, 270 k& + 10°,, W, 51-TM4826,5
31 R32 Composition, 150 -~ 10°,, IW. 108-TM4826,5
32 R33 Composition, 2-2 kQ — 1092, iW, 66-TM4826/5
33 R34 Composition. 290Q + 59, IW. 11-TM4800/2
34 R35 Wire-wound, 15kQ — 5V 7W, 112-TM4826/5
35 R36 Wire-wound., 7-3 kQ = 5%, 7W. 111-TM4826/5
36 R37 Wire-wound, 5 kQ 4 5°,, 7TW. 110-TM4826,2
37 R38 Composition, 10Q — 10"’ W, 67-TF995A/5
38 R39 Wire-wound, 47 kQ*, 10W. 110-TF995A/5
3 R40 Composition, 15 kQ -+ 109, };W 64-TM4826/5
0 R41 Composition, 6-8 kQ — 10°%,, W 65-TM4826/5
41 R42 Composition, 2:2 kQ -+ 109, 1W, 66-TM4826/5
42 R43 Composition. IO kO — 109, 1W, 61-TF995A/5
43 R44 Wire-wound, Variable 200 KQ — 200 k Q. 75-TF995A 5
44a R45 Composition, 100 kQ -+ 10°}, 1W. 24342-135

45 R46 Composition, 6-8 kQ 24 10°,, 1W. 109-TM4826/5
46 R48 Composition, 2-2 kQ -+ 10°,, IW, 66-TM4826/5
47 R49 Wire-wound, 4 kO £+ 50, TW, 72-TF995A 5
48 R50 Composition, 100 kQ*, W, 22-TM4800/5
49 R51 Composition. 47 kQ + 10%,, IW. 55-TM4826/5
50 R53 Composition, 2700 - 10“/ W, 54-TM4826/5
St R54 Composition, 6-8 kQ -~ 10°,, I'W, 65-TM4826/5
52 R55 Composition, 68 kQ - 10°,, W, 115-TM4826/5
53 R36 Composition, 47 kQ — 20v,,, ¥W.: includes L21. TB23173,9

54 R57 Composition, 2-2 k&2 — 10°,, 1'W, 66-TM4826/5
55 R3% Composition. 100 kQ — 107, 1W, 68-TM4826/3

* Nomunal value; actual value determined during calibration.
S0s 2 C™M 995A
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SO3
Item Cureut Description Borks
No. Ref. Reft
56 R39 Composition, 6-:8 kQ = 10°,, W, 65-TM4826.5
57 R60 Composition. 100 KQ + 10%,. I1W, 50-TM4826'5
58 R61 Composition, 2-2kQ -+ 100., 1w, 66-TM4826/5
59 R6Z Composition. 33 kQ + 207, IW.; includes L19. TB23173:10
60a R63 Composition, 22 kQ - 10°,, W 55°C, 6-TM4943DG
6la Ré64 Composition, 82 kQ — 10 .. W'55°C. 7-TM4943DG
623 R65 Composition, 15 kQ — 10°,. 1W 55°C. §-TM4943DG
63 R66 Composition, 33 kQ -+ 10°,. iW. 64-TF995A,5
64 Ré67 Composttion, 470Q i 104, JW, 63-TF995A 3
6% R68 Composition. 47 k0 - 107, 1W 62-TF9935A 5
66 R69 Composition. I MQ - 107,, IV 59-TF9935A 3
67 R70 Composition, 2-7 kQ* 1W, 71-TF995A.5
68 R71 Composition, 1 k2 — 107, IW. 39-TM4I97A
69 R72 Composition, 1 kQ -~ 107, . W, 39-TM4297A
70 R73 arbon High Smbx n_\ 825k0 — 17, YW 36-TM4297 A
71 R7 Carbon. High Stability, 7422 - {v,. IW. 35-TM4297A
72 R75 Carbon, High Stability. 7420 — 1,0 IW, 3IS-TMA297A
73 R7 Carbon. High Stahility, 7420 — (¢, 1W. 35-TM4297A
74 R77 Carbon. High Stability. 742Q 19, I'W, 35-TMA297A
7 R78 Carbon, High Smability, 2200 — 17, ‘W, 3R-TMAZ97A
76 R79 Carbon, High Stability, 91:612 — 1°,, 1W, 37-TM4297A
77 RS8O Carbon, High Stability, 91-6Q — 1°,, 1W, 37-TMH297A
78 R31 Carbon, High Stability, 91-60 —- {° . 'W. 37-TM4297A
79 R382 Carbon, High Stabilit). 8250 = 1V, IW. 36-TM4297A
80 RS83 Carbon, High Stability, 17-9Q — 1°,, 1w, 24-TMA4298 2
81 R84 Carbon, High Stability, 17-92 — [°,. IW, 24-TMA4298 2
82 R83 Carbon, High Stability, [7-9Q - 1°,, IW. 24-TM4298 2
83 R86 Carbon. High Stability, 17-90 — 1v, IW. 24-TM4298 2
84 R87 Carbon, High Stability, 17-90Q — 19, 1 W, 24-TM4298,2
8s RS88 Carbon, High Stability, 1790 - 1v,, 1 24-TM429872
86 R8&9 Carbon. High Stability, 17-90 — | W 24-TM4298 2
87 R90O Carbon, High Stability, 1794 — 19, 1W. 24-TNI4298 2
88 R91 Carbon. High Stability, 179 ~ 17, 1TW, 24-TN14298 2
29 R92 Carbon. High Stabiliry, 17:000 | W, 24-TM4298 2
90 R93 Carbon. High Stabilitv. 61-20 ~ | Tw, 28-TANI4208 2

o*

DM #I5A S
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RYORY
Item
No.

91
92
93
94
95

96
97
98
99
100

101
102
103
104
105

106
167
108
109
110

111
112a
113
114
115

116
117
118
119a
120

121
122
121 1
1212

12113

Circuit
Ref.

Description

Works
Ref.

R9%4
R95
R96
R97
R98

RS9

R100
R101
R102
R103

R104
R105
R106
R107
R109

R110
R1t1
RI12
R113
R1i4

R115
R116
R117
R118
RI119

R120
R121
Ri22
R123
R124

R135
Ri2e
R127
R128
R129

Carbon, High Stability, 3320 4 194, IW.
Carbon, High Stability, 167Q 4 19;, {W.
Carbon, High Stability, 167Q + 19, {W.
Carbon, High Stability, 167Q -+ 19/, {W.
Carbon, High Stability, 167Q L 19;, 1W.

Carbon, High Stability, 37-5Q 4 194, IW.

Carbon. High Stability, 90Q + 2°;, 1W,
Carbon, High Stability, 90Q + 2°,, 1'w,
Carbon, High Stability, 3600 - 19, W,
Carbon, High Stability, 37-5Q - 594, 1W.

Carbon, High Stability, 75Q % 59, 1w,

Carbon, High Stability, 1450 - 5°,, IW.

Composition, 5600 -+ 10°;, +W.
Composition, 22 kQ - 10°,, 1W,
Composition, 2-2 k& — 10°,, I'w,

Composition, 100Q + 10°;,, 4W. (Part of Item 266)

Composition, 10 kQ -+ 107, W.
Wire-wound, Variable 20 kQ — 10°,, 2W.
Composition, 68 kQ -+ 10°,. }'W,
Composition, 100 kQ* — 10°,, W,

Composition, 1 kQ - 109, W,

Metal oxide, 1800 -~ 7°/ TE, 3W.
Composition, 22 kQ — 10°,, 1W.
Composition, 22 k& + 10%,, 1W.
Composition, 68 kQ* -1 10°%, IW.,

Composition. 33 kQ + 109, 1w,
Wire-wound, 950Q + 10, 1W.
Composition, 33 kQ + 109, IW,
Composition, 68 kQ -+ 10%,, IW,
Wire-wound, Variable 5 kQ.

Composition, 2-2 kQ — 10°,, Iw,
Composition, 1 MQ 4- 10%,, 1 W.
Variable, 47 kQ, W,

Variable, 47 kQ, 1w,

Variable, 100 k¥, IW.

* Nominal value; actual value determined during calibration.

26-TM4298/2
27-TM42982
27-TM4298/2
27-TM4298/2
27-TNi4298/2

25-TM4298/
16-TM5552
16-TMS5552
17-TM5552
10-TM5551

11-TM5551
12-TM5551
77-TF995A/5
69-TM4826,5
69-TF995A,5

10~TM3900/52
57-TM4826,5
81-TF995A/5
23-TM4800, 2
145-TM4826,5

147-TM4826/5
60-TM4826/5
36-TM4299/2
43-TM4299,2
34-TM4299,2

35-TM4299/2
82-TF995A/5
44-TM4299/2
66-TF995A 'S
134-TF995A/5

135-TF995A.5
59-TF995A/5
14-TM4943DG
14-TM4943DG
15-TM4943DG

GCM 9954 5
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Item Crrcu.t Description
No. Ref.
1224 R130 Variable, 47 k() 1W.
1225 R131 Compeosition. 1 kQ, Variable, IW.
122,6 Ri32 Composition, 100 k2, Variable, IW.
122.7 R133 Composition. 470 kQ, Variable, }W.
122,8 R134 Composition, 10 k&2, Variable, IW.
12279 R135 Metal oxide. 47 kQ — 7, TE, 2W.
122 10 R136 Composition, 47 kQ. Varnable, }W.
122 11 R137 Metal oxide, 22 kQ — 7°, TE, 3W.
122712 R13¥ Compeoesition. 47 k&2, Variable. 1 W.
122 13 R139 Metal oxide. 3.9 k&2 = 7°, TE, W,
122 14 R140 Composition, 10 k2, Varable, [W,.
1242 R151 Metal oxide, 100 ke — 70 TE, 3W.
125: R152 Metal oude, 270 ks> — 77, TE, ’W.
127 RI54 Carbon. High Stabil 1t), IRL =1, 1w,
128 R133 Carbon, High Stability. 10 ki2 — 1‘ I WL
129 R136 Carbon, High Stability, 10 k&2 — 1, IW.
130 R157 Carbon, High Stability, [0k =17, 1W,
131 RISR Carbon. High Stability, 10kQ — 1, 1W.
132 R159 Carbon. High Swubility, [0 kQ — 1° 0 IW,
133 R160 Carbon, High Srability, 10 k@ — 1V, 1W,
134 Rl161 Carbon. High Stability, 10 k02 == 1%,. W,
135 R162 Wire-wound, Variable. 23 k¢, aW
136a R163 Composition, 82 kQ* I\,
137 R164 Composition. 100 kQ — 10",, IW.
138 R163 Composition, 4700 — 10, 1W
136 R166 Composition, 10 k2 — 10° | 1W,
140 R167 Carbon. High Stabmt_w 10 ke = 59, IW.
141 R168 Composition, 1 MQ — 107, W,
141, 1a R169 Carbon, 470 k@ — 10, W
1412 RI70 Composition, 3.3 MQ ~ 10°,  1W
* Nominul value, actual

value determined during calibration,

SECTION 7

Works
Rey.

14-TM4943DG
152-TM4826/5
23-TM6830/1
22-TM6820,1
149 -TM4826/5

24552-126
17-TM4706 |
24552-118
17-TM4706'1
24552 096

16-TM4706'1
18-TM6830 1
17-TM6K30 1
121-TF995A 5
121-TF995A 5

F21-TF995A 5
[21-TF995A/5
121-TF995A:3
I21-TF995A 3
I21-TFO95A 5

121-TF9935A 5
116-TF993A/5
17LTF995A 5
137-TF995A,5
63-TF995A5

136-TF995A.3
138-TF9935A'5
15-TM4943BR
24342-552
TO-TF995A:5



RYONS
ltem Circuit Description Works
Nu Ref. Ref.
CAPACITORS
142a C1 Paper, 0-1 uF + 109, 350 V d.c. 26134-455
143a C2 Paper, 0-1 ¢F - 10%,, 350 V d.c. 26134455
144 C3 Mica, Special Assembly, 100 puF, Nominal. 2-TM4826,5
145 C4 Mica, 100 wuF + 10%, 350 V d.c. 117-TM4826/5
146 Cs Mica. 100 unF =+ 10°4, 350 V d.c. 117-TM4826/5
147 C6 Paper, 0-02 uF, 350 V d.c. 12-TM480022
148 C7 Ceramic, 22 vuF -+ 209, 500 V d.c. 71-TM4826/5
149 C8 Mica, 100 ¢pF + 10%5. 350 V d.c. 95-TF995A/5
150 9 Mica, 100 puF = 20%, 350 V d.c. 262352156
151 Cl0 Mica, Special Assembly, 100 wuF, Nominal. 2-TM4826/5
152 Ci12 Mica, Special Assembly, 100 uuF, Nominal. 2-TM4826;5
153 Cl3 Mica, 100 puF ~ 10%,, 350 V d.c. 117-TM4826/5
154 Ci4 Paper, 2 pF - 25°,.250 V d.c. 87-TF9935A,5
155 Cls Paper, 0-01 uF — 207, 400 V d.c. 13-TM4800,2
156 Cl6 Paper, 0-01 «F = 25%,, 400V d.c. 15-TM4800/2
157a C17 Paper, 0-1 «uF + 10°,, 350V d.c. 26134455
158a Cl18 Paper, 0-1 vF -~ 107, 350 V d.c. 26134455
159 C19 Mica, Special Assembly., 100 upF, Nominal. 3-TM4826/5
160a C20 Ceramic, 0-01 oF —20°; -80°,, 350 Vd.c. 135-TM4826/5
161 C21 Ceramic, 0-001 uF — 20°,., 400 V d.c. (Included in Ttem 247)  12-TM3900/75
162 Cc22 Mica, Special Assembly, 100 uuF, Nominal. (Included in 9-TM3900/75
Item 247)
163 C23 Mica, 100 ppF - 10°;, 350V d.c. 20-TM3900, 75
164 C24 Paper, 0-001 oF - 209,, 600 V d.c. 91-TM4826,5
165 C25 Mica. 39 uuF = 5°,, 750 V d.c. 85-TM4826,3
166a C26 Paper, 0-1 uF & 107, 350 V d.c. 26134-455
167 C27 Paper. 0-001 uF — 20°,. 600 V d.c. 91-TM4826/5
168 C28 Paper, 0-01 «F == 20°,, 350 V d.c. 83-TM4826/5
169 C29 Mica, 47 upF - 209, 350 V d.c. (Included in Item 248) 9-TM3900/74
170 C30 Ceramic, 10 uuF* — 20°;, 500 V d.c. 89-TM4826/5
171 C31 Ceramic, 100 uuF - 5°,, 750 V pk. 88-TM4826,5

v
Q
v,
G

* Nominal value; actual value determined during calibration.

OM $95A 5
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SOS
Item Circuit Description Works
No. Ref. Ref.
172 C32 Paper, 2 uF 4+ 25%, 150 V d.c. 151-TM4826/5
173 33 Ceramic, 1 puF -+ 20°, 500 V d.c. 82-TM43826/5
174 Two-section ganged capacitor complete with trimmers; TC21478/1
includes C34. C35, C46 and C47. .
175 C34 Air, Variable, 14-200 uuF, part of Item 174,
176 C35 Air, Trimmer, 3-30 puF, part of Item 174.
177 C36 Ceramic, 47 puF = 20°,, 500 V d.c. 76-TM4826/5
178a C37 Paper, 0-1 uF =+ 10%, 350V d.c. 26134-455
179 C38 Ceramic, 100 puF —09;, —100°5, 500V d.c. 84-TM4826/5
180 C39 Paper, 0-01 pF + 209, 350V d.c. 11-TM3900/52
181 C40 Air, Trimmer. 1-25-10 puF. 116-TM4826/5
182 C41 Ceramic, 33 uwuF* = 109, 500 V d.c. 75-TM4826/5
183 c4z Ceramic, 4700 ppF —0 — 100°;, 500 V d.c. 92-TM4826/5
184 C43 Ceramic, 5 unF + 20°,, 750 V d.c. 134-TM4826/5
185 C44 Ceramic, 10 wuF - 10°,. 750 V d.c. 77 -TM4826/5
186 C45 Paper. 0-5 «uF = 25%,, 150 V d.c. 150-TM4826/5
C4d6 Air. Variable, 7-100 uuF, part of Item 174.
Cc47 Air, Trimmer, 2-8 uuF, part of Item 174,
187 C48 Ceramic, 100 uuF —0°;, — 100°,, 300V d.c. 84-TM4826'5
188 C49 Ceramic, 22 «2F + 20, 500 V d.c. 87-TM4826/5
189 C50 Ceramic, 47 uuF +— 20°,, 500V d.c. 73-TM4826/5
190 C51 Mica, 100 pwuF - 10°;, 350 V d.c. 117-TM4826/5
191 C52 Mica, Special Assembly, 100 wuF. Nominal. 4-TM4826/5
192 C53 Electrolytic, 8 yF —20%, —+ 50°,. 150V d.c. 103-TF995A/5
193 C54 Paper, 0-1 uF 4- 2390, 250V d.c. 93-TF995A/5
194 C55 Ceramic, 33 woF + 209%,, 300 V d.c. 72-TM4826/5
195 C56 Mica, 100 puF +— 10°;, 350 V d.c. 117-TM4826/5
196 Cs7 Mica, Special Assembly, 100 ppF, Nominal. 124-127-TM4826/5
197 C58 Electrolytic, 8 uF —20%, - 507, 450 V d.c. 33-TM4299/2
198 C39 Air, Trimmer, 1-25-10 puF. 116-TM4826/5
199 C60 Ceramic, Stand-off. 820 «uF — 20°,, 750 V d.c. 79-TM4826/5
200 C6! Ceramic. 5 «wuF =+ 20v,. 500 V d.c. 118-TM4826/5
201a 62 Electrolytic, 32 «F —20°, — 50°,, 450 V d.c. 26427-724
202 63 Paper. 0-01 vF -~ 20°,, 350 V d.c. 83-TM4826:5
203 C64 Ceramic, 100 woF — 10°,. 500V d.c. 81-TM4826/5
* Nominal value; actual value deternuned during calibration.
OM 9954 5 SOS 7
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SECTION 7

205
206
207a
208
208/1

209a
210

211

214
215

216
217

219a
220a

221a
222a
223
224
225

226a
227
228
229
230

Description

65
C66
C67
C68
C69
C70
C71

C74
75
C76
c77
C78

C79
€80
C81
€82
C83
C84
C85

C86
C87
C88
C89
C90

Co1
92
C93
Co%4
€85

Works
Ref.

Three-section ganged capacitor complete with trimmers:

includes C63, C66, C75, C76, C81 and C83.
Air, Variable, 7-100 puF; part of Item 204.
Air, Trimmer, 2-8 uuF; part of Item 204.
Ceramic, 22 upF -+ 209, 500V d.c.

Paper, 0-01 uF 1 209, 350 V d.c.
Electrolytic, 16 uF —20°, -+ 509%,, 450 V d.c.
Ceramic, 100 .y F —0°;, -~ 1009}, 500 V d.c.
Electrolytic 8 4uF—20°, - 50°%;, 450 V d.c.

Ceramic, Stand-off, 820 puF = 20°,, 500 V d.c.

Ceramic, S uuF L 20°,, 500 V d.c.

Ceramic, 100 uoF = 10°,, 500 V d.c.

Air, Variable, 7-100 »uF, part of Item 204.
Air, Trimmer, 2-8 «.F, part of Item 204,
Ceramic, 10 uuF — 20°,, 500 V d.c.
Ceramic, 100 wuF —09,, — 100°,, 500 V d.c.

Paper, 6 vF 4 20°,, 150 V d.c.
Ceramic, 100 uuF — 1094, 500 V d.c.
Alr, Variable, 7-75 unF, part of Ttem 204,

Ceramic, Stand-off, 820 uF + 20°;, 750 V d.c.

pary

Air, Trimmer. 2-8 yuF, part of Item 204.
Paper, 100 puF = 2°,, 750 V d.c.
Paper, 100 uuF — 207, 750V d.c.

Paper, 100 uuF 4 20, 750 V d.c.
Paper. 100 wpF — 29, 750 V d.c.
Ceramic, 820 wyF <4 20°,, 350 V d.c.
Ceramic, 820 upF — 209, 350 V d.c.
Ceramic, 820 uuF - 209,, 350 V d.c.

Paper, 0-1 uk -+ [0°, 350V d.c.
Paper, 0-25 4F 4- 20°,, 275V a.c.
Ceramic, 15 wuF* -~ 20v,, 500 V d.c.

Ceramic, 120 v.F 4 10%,. 750 V d.c.
Ceramic. 68 :uF — 102, 750 V d.c.

* Nominal value, actual value determined during calibration.

TC21478;2

87-TM4826/5
83-TMA4826/5
26427-717
84-TM4826 5
26415-320

79-TM4826/5
118~-TM4326/5

81-TM4826/5

80-TM4826/5
84-TM4826/5

79-TF995A/5
81-TM4826/5

79-TMA4826'5

26324-897
26324-897

26324-897
26324-897
41-TM4297A
41-TM4297A
41-TM4297A

26134-455
32-TM4299/2
119-TM4826/5
74-TMA4826/5
90-TM4826/5

TM995A 5
ib-2 68



SECTION

NYOAY

Item Circuit Description

o, Ref.

231a C96 Ceramic, 330 wuF* — 20°,, 500 V d.c.

232 C97 Paper, 0-05 pF + 209, 350 V d.c.

233 98 Paper, 2 uF 4 25%,, 150 V d.c.

234 C99 Paper, 2 uF + 259, 150 V d.c.

235 C100 Ceramic, 4,700 uuF ~ 100°,, —0%, 500 V d.c.

236 C101 Paper, 0.25 uF, 400 Vd.c.

237 C102 Paper, 0.01 uF, 400 V d.c.

238 C103 Paper, 0.25 wF — 25°,. 400 V d.c.

239a C104 Paper, 0.05 «F L 25°,. 400 V d.c.

240 Ci0s Paper, 2 vF — 25°,, 1530 Vd.c.

241 Cl106 Ceramic, 3-3 uuF ~ 10°,, S00 V d.c.

242 C107 Paper, 0-1 uF + 20°,, 350 V d.c.

242 1 Cl108 Paper, 0-01 uF + 20°,, 400 V d.c.

242,2 C109 Paper, 0.005 — 109,. 250 Vd.c.

2424 Clt1l Paper. 0.05 uF* - 20", 350 V d.c.

2425 Cii2 Paper. 0.002 «F* — 20°,. 350 V d.c.

242 6 Cli3 Papar. 0.005 uF* + 20°;, 3537 V d.c.
* Nominal value actucl value determined during calibration.

OM,‘)‘?SA s

ie 268

Works

Ref.

141-TF995A/5
142-TF995A/5
10-TM6830/1
10-TM6830/1
92-TM4826/5

11-TM6830/1
14-TM6830/1
13-TM6830; 1
12-TM6830;1
10-TM6830;1

75-TM4826,5
78-TM4826/5
24-TMA4800/6
26174-141

26114458
26174-130
26112-419

92

Nal



SECTICN 7
508 - - 7
Item Cirenit Description Works
No. Ref. Ref.
INDUCTORS
243 L1 R.F. Filter Inductor. TM4087/14
244 L2 R.F. Filter Inductor. TM4087/14
245 L3 R.F. Inducior. TB16363/27
246 L4 R.F. Filter Inductor. TM4087/14
247 Main portion of three-section filter assembly: includes L6 TM3900/75
and L7, and Items 161 and 162,
L6 R.F. Filter Inductor: part of Item 247.
L7 R.F. Filter Inductor: part of [tem 247,
248 L8 Screened R.F. Inductor Assembly: includes Item 169. TM3900; 74
249 L9 Modulation Choke. TM4159/1
250 Li0 20-Mc s Oscillator Inductor. TB23173.1
251 L1l Screened R.F. Inductor Assembily. TM4087, 14
252 L4 R.F. Inductor. TB23173/3
253 L15 R.F. Inductor. TB23173/4
254 Li6 H.T. Smoothing Choke. TM5172 31
255 L17 H.T. Smoothing Caoke. TM5172 351
256 L18 Multiplier Tuning Inductor, 27-55 Mc s TA22011
257 L19 R.F. Inductor: part of Item 59. TB23173/10
258 L21 R.F. Inductor: part of Item 33. TB23173 9
259 22 Muluplier Tunmg Inductor. 34-110 Mg, s, TB203091
260 L23 Muitiplier Tuning Inductor. 108 220 Mc s, TE23048/11
261 124 R.F. Inductor (mains filter). TB22722 21
262 L23 R.F. Inducter {mains filter). TB22722°21
263 L26 Filter Inductor. TB23173,39
TRANSFORDMERS
264 TI A.F. Oscillator Transformer. TM4085/2
265 T2 Master Oscillator R.F. Transformer, 4:5-9 Mc s. TM3900/95
266 T3 Multiplier R.F. Transformer, 13-5-27 Mc s, (Includes Items TM3900/52
29 and 106)
267 T4 Mains Transformer. TM5150 25
268 TS R.F. Output Transformer. 2-13-3 Mc's. TB23173 5
$38 1 OM 9954 5
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Item
No.

269
270
271

272
273

274

275
276
271

278
279
280

284
285
286

287
288
289

290
291
292

293
294
295

OM 935A 5
1t 462

Circuit

Ref.

S1
S2
S3

S4
S5

S6

510
St
S12

Vi

V3

v4

V5

V6

SECTION 7

Description Works
Ref.
SWITCHES
Rotary, 8 pole, 5 position, 4 wafer. TC4428/373
Rotary, 10 pole, S position, 4 wafer. TC4428/475
Lever-Actuated Rotary, 2 pole. 3 position, 2 wafer, biased to = T(C4428/342
mid-position; includes bakelite handle.
Toggle. 2 pole, 2 position. TB23903/2
Rotary, 2 pole, 2 position, single wafer. 96-TM4826/5

Rotary, 4 pole. 2 position, single active wafer, with extra
dummy wafer.

Rotary, 2 pole, 5 position, 1 wafer.

Toggle, 2 pole, 2 position.

Rotary, 2 pole, 3 position, 2 wafer.

VALVES, VALVE HOLDERS, AND RETAINERS

6AKS6, Pentode.
Holder, for V1.
Retainer, for V1.

6AKS, Pentode.
Holder. for V2.
Retainer. for V2.

EF86, Pentode.
Holder, for V3.
Retainer, for V3.

6AKS3, Pentode.
Holder, for V4.
Retainer, for V4.

6A U6, Pentode.
Holder, for V5.
Retainer, for V5.

6AKS. Pentode.
Holder, for V6.
Retainer, for V6.

TC4428,344

117-TF995A/5
TB23903"2
118-TF995A/5

47-TF995A/5
TB26904/2
PC17501/2

101-TM4826/5
TB26904,2
PC17501/2

163-TM4826/5
TB26902/2
PC17502/2

101-TM4826/5
TB26904
PC17501,1

46-TF995A,5
60-TF995A/5
57-TF995A/5

101-TM4826/5
TB26904
PC17502/2



296
297
298

299
300
301

302
303
304

305
306
307

308
309
3i0

31
312
313

314
315
316

317
318
319

320
321
322

505 12

Circuit
Ref.

Description

Works

Ref.

V8

Vo

Vio

Vi2

Vi3

V14

Vis

12AT7, Double Triode.
Holder, for V7.
Retainer, for V7.

6AKS, Pentode.
Holder, for V8.
Retainer, for V8.

OAZ2. Voltage Stabilizer.
Holder, for V9.
Retainer, for V9.

6AKS. Pentode.
Holder, for V10.
Retainer, for V10.

574G, Full-Wave Rectifier.
Holder, for V11.
Retainer, for V11.

6AKS. Pentode.
Holder. for V12.
Retainer, for VI2.

12AT7, Double Tricde.
Holder, for V13,
Retainer, for V13.

5651, Voitage Stabilizer
Holder, for V14,
Retainer, for V14,

6ALS, Double Diode.
Holder, for V15.
Retainer, for V15.

103-TM4826/5
TB26905/2
PC17502/2

101-TM4826/5
TB26504
PC17502/2

48-TF995A/5
TB26904/2
PC17501/2

101-TM4826/5
TB26904
PC17501/1

16-TM4299,2
PC81814/1
TC22774/12

101-TM4826/5
TB26904
PC17501/1

46-TF995A/5
TB26502/2
PC17502/2

20-TM4299,2
TB26904/2
PC17501,2

21-TM4299/2
TB26904/2
PC17501/2

OM 995A
TS



SOS

liem Cireuit Descriprion Horks

o. Ref. Ref.

CRYSTALS

323 X1 Quartz Oscillator Crystal. 333-33 ke s. 102-TM4826/5

324 Holder, for X1. 98-TM4826/5

325 Retainer, for X1. 99-TM4826/5

326 X2 CS2A, Silicon Rectifier. 44-TM4297/A

327 Retaining Contact. for X2. TD27378,1

328 X3 CV425. Germanium Diode. TA-TM4943BR

329 X4 CV425, Germanium Diode. 6A-TM4943BR

LAMP
330 PLPI Pilot Lamp, 6 3 V. 03 AL MES. 43-TF9935A 5
331 Pilot Lamp Holder. with Red Lens 42-TF9935A.5
FUSES \\D HOLDERS

3311 FS1 150-mA cartridge fus=. 57-TM42499 2

3312 FS2 FS3 2-amp cartridge fuses, 58-TM4299,2

3313 FS2 FS3  3-amp cartridge fuses for use on [00 1o 150 volis ranges onlv).

331 4 Hcelder. for cartridge fuses. 59-TM4299 2

VIETER
332 M1 0-1C0 vA, Moving Coil. including clamping brackets. TM3970/73
PLUGS, SOCKETS, AND CONNECTING LEADS

333 PL1 Plug, 6-way. 18-TM4299:2

334 SKT! Socket. 6-way. 55-TF995A,5

335 Mains Lead comprising 6-ft. 3-core Flexible Cable ana 3-pimn TM2560AQ

plug complete with Plasric Entry Sleeve,

336 754 Type BNC Socket, coaxial, free. 30-TM4298, 1

337 75Q Type BNC Socket. coaxial. fixed. 6-TM5551

338 500 Type BNC Socket, coaxial. fixed. 7-TM5551

339 750 Type BNC Plug (imedified). coaxial. fined. 8-TM5551
TC27665
TB26997 |

340 R.F. Output Cable. coaxnal. 4 ft 6 n: includes Ttem 336 38-TM4298 1

34la J1 CRYSTAL CHECK Jack. mctuding Telephone Plug. 23421-684

342 Bush. for ftem 241 TA19742

DM GSSA - 503
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SECTION 7

Item Cureuit Description Works
No. Ref. Ref.
KNOBS, DRIVES, AND DIALS
343 Knobs. for TUNE and INC. FREQ. controls. TB29569
344 COARSE TUNE control dial. TB4691A/18
345 FINE TUNE control dial. TB28875
346 COARSE INC. FREQ. control dial. TB2619%4
347 FINE INC. FREQ. control dial. TD27529/5
348 FTREQUENCY DIAL, Pre-calibrated. TB23189
349 Dial Escutchesn Mounting Ring. TD20670,2
350 Dial Escutcheon (Chromium Plated), with Rubber Tubing. TD20670,1
351 Gasket, 1o fit over Item 349, 8-TM435772
352 Window, including Movable Cursor Assembls. to fit in Item TC20735/2
350. TD20670,3
TA20726
TB6775/300
6-TM4357
353 Wylon Drive Cord. 12-TM4826,2
354 Knob. for sE1 MOD. TREQ. switch, Si2. TB25460
355 Knob, for MOD. SELECTOR switch. SI. TB254602
356 Knob, for RANGE M('s switch. S2. TB25460 2
357 Knob, for DEVIATION —NORMAL HIGH switch. S5, TB25460/2
358 Knob, for DEVIATION RANGE switch, S6, TB25460 2
359 Knob, for oLTPUT VOLTAGE attenuator. TB17848'3
360 Kneb, for MULTIPLY BY attenuator. TB17848/3
361 Knob, for SET CARRIER control. R44, TB23920/1
362 Knob, for seT mop. control. R25. TB23920;1
355 "4 OM 995A 5
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ltem Circuit Description Works

No. Ref. Rey.

MISCELLANEOUS

363 Cover Plate, for R.F. Output Cable exit, in Right-Hand TA19721
Handle Recess. ;

364 Grommet, to fit in Item 363. TA6515/1

365 Cable Saddle, to secure Item 340 to Item 363, 29-TF995A/5

366 Front Panel. TD22009/5

367 Set of Eight Screws, complete with Black Fibre Washers for 30-TF995A/5
fixing Front Panel to case. TB6775/183

368 Terminal, EXT. MOD. TB24330/5

369 Terminal, syNC. TB24330/5

370 Terminal, EARTH. TB24330/5

371 Case Assembly complete with Handles and Feet. TM4310

TC17659
TA11420

372 Handle Escutcheon. Two included in Item 371. TC17659

373 Case Foot. Four included in Item 371. TAI11420

374 20-dB Step Attenuator Assembly; includes Items 68 to 79 TM4297A
inclusive, 223, 224, 225, 326, and 327.

375 2-dB Step Attenuator Assembly; includes Items 80 to 96 TM4298
inclusive.

376 20-dB ATTENUATOR PAD; includes Items 97 to 99 inclusive, TMS5552
and Itéms 298 and 300.

377 52- and 75-ohm TERMINATING UNIT; includes Items 100 to 102 TM5551
inclusive. and Items 337 to 339 inclusive.

378 R.F. Unit Screening Cover. 26-TM4826/5

379 Contact Spring for earthing R.F. Unit Screening Cover. TC-20321/3E

380 Set of three Hexagonal Wrenches for Socket Set Screws, sizes 104-TF995A/2
2, 4, and 6BA; complete in linen bag.

381 Operating and Maintenance Handbook. OMO995A/5
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DECIBEL CONVERSION TABLE

Ratie Down

VOLTAGE

1-0
-9886
9772
-9661
9550
Q441

9333
9226
9120
9016
-8913

-8710
-8511
-8318
-8128
7943

7762
7586
7413
7244
7079

6683
6310
-5957
-5623
-5309

-5012
4467
-3981
-3548
3162

-2818
2512
<2239
1995
1778

POWER
1-0
9772
<9550
9333
9120
-8913

-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

-

— ke ok ok
Ut b W N -

ORCAIN OROCHIN OORAC Ul Gk e

WK N

-
SCwvomNOo UTnaAbW

0

nnovon

VOLTAGE
1-0
1-012
1-023
1-035
1-047
1-059

1-072
1-084
1-096
1-109
1122

1-148
1-175
1-202
1-230
1-259

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

1-496
1-585
1-679
1-778
1-884

1-995
2-239
2-512
2.818
3162

3-548
3-981
4-467
5-012
5-623

Ratio Up

POWER
1-0
1-023
1-047
1-072
1-096
1122

1-148
1175
1-202
1-230
1-259

1-318
1-380
1-445
1-514
1-585

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

2:239
2-512
2:818
3-162
3-548

3-981
5-012
6-310
7-943
10-000

12-59
15-85
1995
2512
31-62



Ratio Dewn

VOLTAGE

1585
1413
1259
1122
-1000

07943
06310
05012
-03981
03162

02512
01995
01585
01259
-01000

7-943 x 107
6-310 x 107
5012 x 107
3-981 x 107
3162 x 10~

5623 x 10
3162 x 10
1778 x 10
1-000 x 10+
5623 x 107

3162 x 107
1-000 x 107
3162 x 10°¢
1-000 x 10
3162 x 107
1-:000 x 107

POWER

02512
01995
01585
01259
-01000

6-310 x 107
3981 x 10°
2512 x 107
1-585 x 1073
1-000 x 10°

6310 x 10
3981 x 10+
2:512 x 107
1-585 x 104
1-:000 x 10

6-:310 x 107
3-:981 x 10~
2:512 x 10°
1-585 x 107
1-000 x 10~

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

3162 x 107
1-:000 x 107
3162 x 10
1-000 x 10
3162 x 107

1-000 x 107
1-:000 x 107
1-000 x 10
1-000 x 10 "
1-:000 x 10~
1-000 x 10"

DECIBELS

16
17

VOLTAGE

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

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

39-81
50-12
63-10
79-43
100-00

1259
1585
199-5
251-2
3162

3981
501-2
631-0
794-3
1,000

1778 x 10°
3162 x 10°
5623 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°
1-000 x 107

DECIBEL CONVERSION TABLE (continued)

Ratio Up

POWER

39-81
50-12
63-10
79-43
100-00

1585
251-2
398-1
631-0
1,000

1-585 x 10°
2:512 x 10°
3-981 x 10°
6-310 x 10°
1-000 x 10¢

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

1-385 x 10°
2512 x 10°
3-981 x 10°
6-310 x 10°
1-000 x 10¢

3162 x 10°
1-000 x 10’
3162 x 10
1-000 x 108
3162 x 10°

1-:000 x 10°
1-000 x 10%°
1-000 x 10"
1-000 x 10"
1-000 x 10"
1-000 x 10"
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SET MOQD. FREQ
NOTES

{. COMPONENT YALUES

Resistors: No suffix = ohms k = kiiohms
Capacitors: No suffix - microfarads  p — picofarads.

* Yalue selected during factory testing; nominal value shown.

2. VOLTAGES (nitalics)

Measured relative te eartn uniess otherwise stated.
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S10 CONTROLS
COARSE
NOTES NG
I. COMPONENT VALUES L A8 FREQ
Resistors: No suffix = ohms. k = kilohms, M = megohms L 4 A AA

Capacitors: No suffix = microfarads. p = picofarads.
* Value selected during factory testing; nominal value shown.

2 VOLTAGES
Measured relative to earth unless otherwise stated

OM 995A/5 3. MAINS TRANSFORMER T4 PRIMARY
|#80-6/64 Solid link for 200-250V working.

EX TD23080/5 15.20 Dotted links for 100-150V working. pO\‘)‘/Eu UNIT Fig. 8.2
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