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1 SPECIFICATION

Freguency Range: The Frequency range is from 30 ke/s
40 30 ¥Mc/s and is divided into 7 bands
by twrrct switching, as follows:-

30 ke/s - 400 ko/s
100 ko/s - 300 ko/s
300 ke/s - 1000 ko/s

1 Y¥o/s - 3 Yc/s

3 Me/s - 10 ¥e/s

10 ¥Mco/s - 20 Mo/s

20 Mc/s - 30 Mc/s

Frequeney Calibration: The frequency calibration is on an

illwminated film scalc having an
cffective length of approximately

4 £, on each range. One inch of scale
represents 1.2 ko/s at 100 ke/s,

50 ke/s at 2 Mc/s and 500 ko/s at 30 Mg/s.

The single knob frequency control has a
reduction ratio of 90:1 with negligible
backlash.

One division of the finc logging scale
calibrated C-100 on the tuning control
represents 15 ¢/s at 100 ko/s, 600 o/s
at 2 Mc/s and 6 ko/s at 30 Mo/s.

Frequency Scale Check: A built-in crystal calibrator may be
f switched into cireuit which, in conjunction
with jacked-in tclephoncs, gives scale
check points ot 500 ko/s intervals through
the frequency range above 500 ko/s, and at
harmonics of the 500 ke/s crystal and the
signal frequencies helow 500 ke/s.

Means are provided for standordising the
crystal calibrator frequency against a
standard freguency.

The frequency scales sre fitted with a
movable cursor to enable any scale error
tc be corrected.

Frequency Accuracy: The accuracy of the scale calibration
without correction is + 1%

At mest fregquencies the accuracy obtainable
by erploying the internal crystal calibrator
is better than + 0.05%
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Stability: 15 minutes af'tor switching on the
change in output frequency in any
subsequent 5 minute perdiod does not
normally exceed 0,005%.

In general a 10% change in mains voltage
causcs a change in output freguency of
considerzbly less than 0.01%,

Output Level: The output level is continucusly variable
from 1 microvolt to 1,1 volt R.M.S, open
circult from a source impedance of 75
ohms or -116 to + 6 @B rclative to 1 niW
inte 75 chms,

Output Attenuvators: Coarse: O - 100 dB in 20 dB steps with
an accuracy of + 0.2 dB per step
(+ 0.25W overall),

Fine: 0 - 20 dB in 2 dB steps with
a maximum error por steop not exceeding
0.1 dB and an overall error not exceeding

0.5 dB,
Interpolation: O to 2 dB continuously
variable,

Output Impedance: The cutput impedance is 75 chms + 5% at

all attcnuator settings.

High Output: £ HIGH OUTFUT socket provides an cutput
of approximately 4.5 volts R.M,S, intc an
impodance of not less than 350 chms
resistive or not more than 30 pP
capacitative.

Maximum R.F, : A MAX R.F. position cnables twice normal
output tc be cbtained from either output
socket, without modulation.

Harmonic Distortion: The amplitude of any harmonic component
relative to the fundamental signal
frequency is less than 1%.

Lrplitude Modulation: Internal modulation at 1000 /s or
external modulation from 30 ¢/s to 10 ke/s
may be applied to all carrier frequencies,
At the lower carrier frequencies, the
highest modulation frequency has to be
restricted as tabulated below,
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Modulaticn depth is comntinuously
variable up to 90% with an accuracy

of 5%
Frequency Maximum modulation frequency
Band for depths of
307 50% 90%

30-100 ko/sl 1.5 ke/s | 1 ke/s 0.5 ko/s
100-300 ke/s 5 ke/s | 3 ke/s {1.5 ke/s
300-400 ke/st 10 ke/s |10 ke/s 5 ke/s

!

The signal input required on external
modulation is 100 mW into 600 ohms (7.5
volts fterminal voltage).

Spurious Frequency The spuriocus frequency modulation occurring
Modulation: with amplitude modulation is less than
300 ¢o/s at BQ% modulation depth at all
carrier frequencies,

Output Level Variation: An A.G.C. circuit maintains the cutput
constant within + 0.5 dB over the entire
frequency range,

Audio Frequency Oubtput: Either the internal modulation signal at
1000 ¢/s or the output signal of an external
modulation low fredquency oscillator may be
fed out via the output circuit and output
step attenuators in the same manner as the
nermal R,F. signal,

External field: The external ficld at distances exceeding
1 foot from the instrument is less than
1 microvolt per metre,

Powcer Supplies: The instrument operates from 100-130 or
200~250 volts, 50-60 ¢/s mains, The power
consumption is approximately 130 watts,

Dimensions: . The instrument is housed in a steel case
measuring approximately 19" wide x 16" high
x 8.1/21 deep (48 x 39 x 21,5 cms) and is
suitable for usec on a bench or rack mounted
on a standard 19" rack,

Weight: The weight of the instrument is approximately
57 Ibs. (26 kgm).
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24 DESCRIPTTON
241 General

The circuit diagram of the instrument is given in Figure 1,
and the components Iist in Table 1.

The outline drawing of the H,P, Signal Generator Type 201,
shown in Figurce 2, illustrates the position of the valves and the
major cemponents,

2.2 Circuit

The signals are generated by valve V24 operating as a cathode
coupled oscillator, The oseillator funed circuit 124 to L30 is
A 8elected by the turret wave band ewitch and tuned by the rear section,
(e, G\HC\, of the gonged capacitor., The signal is taken from the oscillator
ciréuit via o compensating resistance capacitance network and pre-set
attenuator €12 to the grid of a cathode follower stage V2B which feeds
the tuned modulator stage V3.

Tuned anodc coupling is used between valve V3 and the power
amplifior valve Vi, inductors L31 to L37 being selected by the turret
frequency band switch and tuned by the middlc section G11.B of the
ganged capacitor.

The power amplificr valve Vi fceds the output tuned circuit
consisting of inductors L38 to L4k similarly sclected ;bjf"the turret Cf fc
frequency band switch and tuned by the front section, C‘HA,} of the '
genged caopacitor. Neutralisation of the anode grid caﬁuci’tance of
valve Vi is effected by trimmer C30, 4 high level output is taken
via the MOD. TONE switch SW12 to the HIGH OUTFUT plug on the front
panel, This point also feeds the 2 dB stop attenustor, the cutput of
which is sclected by switch SW1h to feed the 20 dB step attenuator and
s0 to the attenuated output plug P11, This arrangement allows an
accurate source impedance of 75 ohme to be maintained throughout the
attenuated output range.

A pealt recading diode voltmeter V5A and metering valve V6B
monitors the high level output to the attenuators, and since the
voltage is set to a constant value, a virtual zero source impedance is
obtained at this point. Also fed from this point is o sccond diode
detector V5B whose time constant is such as to give o d,c. output
voltope equal to the peak value of on unmodulated ecarricr , whilst
allowing the output to follow the modulstion envelope when modulsted,
the switching of the time constant for the lower freguency bands is
cffected automatically by switches SW10 and S¥11 worked from the
turrct frequency band switch. The d.c,. cutput from the detector VEB feeds
the grid of the first d.c. amplifier valve V8B via the 2 dB inter—
polation control R63. Gonged to the latter is another control R7..
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in the meter circuit, the operation of which is to mointain a

constant meter reading over the range of the 2 dB interpolation. control
although thc actual output is being varied over a range of 2 dB. The
dinl for this control is, in effeet, the cursor for the 2 dB step
attenuator dial, and hence a direct reading of the contimuocusly variable
2 dB interpolation is obtained on the dial of the 2 dB fine attenuator,

The ADJUST CAHRIER contrcl varies the delay vecltage at the cathode
of valve V8B and hence determines the level at which stabilisation of
the output voltage tokes place., Valve V8B is direct coupled to the
sccond d.c. amplifier valve VBA, the reference voltage of its cathode
being obtained from neon stablliser V11, The controlling slement for
the gain of the signal chain is a thermistor X1 through which the ancode
current of valve VBA flows and which shunts the anode lcad of valve V3.

The modulation signal, generated by the 1000 ¢fs loecal escillator
valve V6A or obtained from a signal applied to the EXT, ¥OD, terminals,
is fed {o the grid of the L,F, amplificr valve V7A via the ADJUST
MODULATION control R85, The signal at the ancde of valve V7A is

parallel fed to the suppressor grid of modulator valve V3, the d.c.
potentlal cf which reclative to cathode is adjustable by pru—Set
resistor R78 for optimun modulation,

Under modulaticn conditions, the mean carrier level detector VBB
produccs the de-modulated signai across its load resistor and this
signal after suitable attenuation, is amplified and phase inverted by
valve V/B to produce a negative feedback signal at the grid of valve
V7A, Thus overall negative fees back ie applied from the de-modulated
output signal which helps to meintain o purc modulaticn erwelope.

The modulation depth is measured by thc peak reading diode voltmeter
V54 the time constant of wlhich is such as to measure the absolutc
peak value of thc modulated crvelope,

A XTAL CHECK position on the service switch SWi3 applied H.T. to

the erystal oscillator and mixer valve V9. The valve is operated as
an electron-coupled crystal oscillator, with the high level signal
output fed to the short-based suppressor grid, This arrangement gives
a beat note cutput at the anode of V9 betwoen the 500 ko/s crystal
or its harmonics and the signal frequency or its harmonies. The

switch 8W13 converts valves V7B and V7A to a cascade amplificr to feed
the PHONES jack, the ADJUST MODULATION contrcl acting as a gain control
between the valves,

An additional position marked MAX, RFP, cn the service switch SW13
cnables the output from the Generator to be doubled. This is achieved
by running the suppressor grid of valve V3 at zerc bias relative to
cathode and reducing to one half the d.c. signal from the detector
V5B to the d.c, Amplificr valve V8B, No modulation can be used under
these conditions, the A.G.O. control circuit is still operative.
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A IAX, RP. mark is provided on the meter corresponding to double
the normal R.F'. output,

The H.T, supply for the instrument is provided by the full
wave rectifier valve V1 working into a capacitor input filter C7A
followed by a single stage of smoothing L3, C7B.

Two neon stabilised H,T, supplies are provided within the
instrument, One supply at 150 volts (V10) feeds the local oscillator/
cathode follower valve V2 and the first d.c. amplifier valve V8B,

The second supply of 75 volts (V11) feeds the cathode of the sccond
dec, amplificr valve VBA, the ADJUST CARRIER control, and the meter
amplificr valve V6B, A semi-stabilised supply derived from V11 feeds
the scrcen grid of the modulator valve V3,

3. INITTIAL ADJUSTHENT

The instrument is despatched from the Works with the voltage tapping
panel set for 2 mains supply within the range 216-234 volts. If the
instrumcnt is to be uscd on mains supplies of other voltages, it must be
removed from its case and the plug on the tapping panel moved to the
appropriate mains tap., The tappings available are 105-115, 120-130, 200-215,
216-234 abd 235-255 volts. If the instrument is to be operated on either
of the two lowest taps, a fuse of double the current rating to that given
in the components schedule for F1, Table 1, must be fitted, When removing
the instrument from its case, it is neccessary to remove the 2BA scrow at the
rear adjacent to the mains ocutlet in addition to the front screws,

Apart from this, the instrument leaves the Works rcady for usc, and
only requires to be connected to the mains supply by means of the throe core
lcad supplied, in which the red and black cores are LINE and NEUTRAL
respectively, and the third core RARTH,

If the instrument is removed from its casc to adjust the mains tapping
pancl it is cssential that all ponel screws and the rear screw are replaced
and securely tightened, or a serious increase in external field may roesult.
L.,  QOFPLRATION

L1 General

Either the probe lead or a suitable coaxial cable should be used to
connect the output of the instrument to the equipment under test,

Having made the initial adjustments stated in Section 3 above, the
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1nstrunent should be switehed oh and allowed to warmn up for at
least 3 minutes before use,

Tt is desirable t6 check.the miéter zero periodically or before
accurate level measuréments are made, This is dche by setting the
service switch to MOD. OFF and the MOD, TONE switch to MOD, TONE,

The meter is then made to read to the extreme left-hand scale mark
by removing the button marked SET ZERC-and adjusting the screw driver
slot control,. The button shoulu then be replaced and the switch

. returned to NORMAL, : ' '

a2 Unmodulated Carrier

Having sct the instrument te the desired frequency by means of
the turret wave band switch and the main frequency calibratoed tuning
scale, the service switch should bhe set to MOD., OFF and the MOD.. TONE
switch to NORMAL, The ADJUST CARRIER control should be rotated until
the meter reads t¢ the SET CARRIGE mark. The output level is then
set to the required level by adjustment of the 20 dB step attenuator,
the 2 dB step attenuator, and the small knob ezbove the cursor of the
latter contrel. .

4e3 " Amplitude Modulated Carrier

. The signal generator should first be adjusted on unmodulated
carrier as described in Section 4.2 above., If internal modulation at
t ko/s is required, the service switch is set te INT, MOD. and the
ADJUST MODULATION centrol roteted until the meter indicates the
percentage modulation desired. If the signal frequency is below
300 ke/'s, the modulation depth should not exceed the permissible
modulaticn figures given in the Specification, Scetion 1, under:

' AMPLITUOE IDDULATION', :

If external modulation within the freguency range 30 ¢/s to 10 ko/s
is required, the external oscilldtor is comnecied te the EXT. MOD.
terminals on the front ponel and the service switch set to EXT, MOD,
The external oscillator should be capeble of delivering an output of

100 milliwatts into a 600 chm circuit (or 7.5 volts terminal voltage).
The ADJJ3T MOLDULATION control is rotated until the meter indicates
the percentage modulation required. If the signal frequency is below

1000 kq/s the modulation depth should not exceed the flgures in the
Specification refcrrua to above.

4oly High Qutput .

A 4,5 volt output independent of the attenuators is provided on the
coaxial plug marked HIGH OUTPUT., The cap on this plug should be
removed and connection made by means of a sultable coaxial cable,

The output at this point is controlled by the 1.G.C. circuit provided
the rcesistive shunt impedance of the load is not less than 350 ohms
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or the shunt capacitance, including the cable, does not exceed
30 pF.

It is essential that the shielding cap is replaced on the
HIGH OUTPUT plug when this plug is not in use as considerable
radiation occurs from the unshielded outlet at hish frequencies.

L,5 Maximum R.F.

The Signal Generator can be set to give twice normal output,
on ummodulated carricr only, by rotating the service switch to the
MAX, R.PF. position, The A,G.C, circuit is in operation, and the
ADJUST CARRIER control should be rotated until the meter recads %o
the HAYX, R.F. mark,

L6 Audio Frcauency Outmut

The modulation signal, either internal or externcl, may be fed
out via the output circuit and output attenuators, The MOD. TONE
switch should be turned to MOD, TONE and the service switch set to
the appropriate position, i.e. INT, MOD. or EXT. MOD. The ADJUST
MODULATION control may then be rotated, until a meter deflection to
the SET CARRIFR mark is obtained, and the output level of the low
frequency signal may be set by means of the attcnuators to any value
ovetween 1 microvolt and 1.1 volts open circuit E,M.F. with a source
impedance of 75 ohms. The attenuators are adjusted in the samc
manner as for normal carricr output as described in Sgeticn 4.2 above,
but it should be noted that as the amall knob abave the cursor of
the 2 dB step attenuator is sdjusted to interpolate between the 2 dB
steps, it is necessary to maintain the meter reading to the SET CARRIER
merlk by adjustment of the ADJUST MODULATION control, On normsl earricr
output, this function is of course performed by the A,G.C. circuit.

The external oscillater required % provide a varisble frequency
in this mamn er should be capable of providing an cutput of 100
milliwatts into & 600 chm load {or 7.5 volts terminal voltage). A
sultable oseillator is the Airmec Signal Generator Type 252, which,
when connceted to the EXT. MOD, +erminals of the H.F. Bipnal Generator
enable a continuous frequency coverage from 30 q/s to 30 ¥Me/s to be
cbtained using the same cutput meter, attenuators, and cutput plug.

L.,7 The Probe Unit

The probe unit has three terminals, marked E, D and AE,
Connection should be made te the B (carth) terminal and either the
D or AE terminals. VWhen operating at fregquencics sbove 10 Me/s with
a high inpedance load between the T and b terminals, it is advisable
to terminate the latter terminalis with a 75 ohms load resistor, in
wvhich case the terminal veltage is one half the indicated open circuit
voltage,
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L8 Crystal Check

The crystal check facility enables the frequency scale
calibration to be checked and corrceted at a large nurber of points
in each frequency band., Lists of the major crystal check points arec
given in Table 2. It may be possible to identify further points
intermediate between the points listed at certoin pnris of the
freguency range, but these should be noticeably weakcr than the
adjocent poirts listed.

To use the crystal check facility, a pair of high impedance
telephones requires to be plugged into the PHONES jack using the
Jack plug provided, and the service switch sct the XTAL CHECK with
the M0D, TONE switch in the NORMAL position, - When the Generator
is tuned to the immediate vicinity of a crystal check point an audio
note should be heard in the telephones, the strength.of which can
be adjusted by means of the ADJUST MODULATION centrol. It is normally
desired to correct the scale at a particular point, in which case the
Generator is tuned until the nearest crystal check point gives zerc
beat oulput in the telephones, The moveable cursor is then set such
that the relevant frequency scale reads exactly the crystal check
frequency,

Ldentification of a particuler crystal check point when the
poimts are close together is achicved by identifying an immedinte
group of check points as read from Table 2, meking use of the difference
~in level between points. To assist the latter, the Table nlso lists
the orders of harmonics from which the crystal check point is derived; the
higher the order of harmonics the weaker will be the crystal check point.

5. RACK FOUNTING

The dnstrument is designed so that it may be forward rack mounted on
a standard 19 inch rack, if required. The unit should be removed from its
‘case and the case fixed to the rack by means of 0.B.A, screws through the
slotted holes provided in the case for the purpose. The unit should then
be replaced in its case. Note that when removing the instrument from its
case, 1t is necessary to remove the 2 BA screw at the rear adjacent to the
mains outlet in addition to the front serews, Care must be taken that all
pancl screws and the rear screws are replaced and scceurely tightened when
the casc is replaced.

6. SERVICING
6.1 General
Valve, scole lamp and fuse replacements are the only servicing

changes which should normally be required, The respective positions
of these components are shovm in Figure 2.
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6.2 Alignment of R,F.Circuits

Trimners for the setting of the frequency scale calibration and
alignment of the tuned buffer stages are readily accessible when the
instrument is removed from its case and the screening cover removed,
but ne-alignment by the customer is not recommended, However, the
following information is given on the location of the trimmers,

The trimmers are accessible through holes in the inclined 1id of
the turret assembly on the top of the instrument. The holes are
arranged in pairs for each circuit, the pair necarest the front panel
being the power amplifier circuit, the middle pair the buffer circuiit
and the rear pair the oscillator circuit. The front hole of cach
pair gives access to the capacitance trimmer and the rear hole the
inductance trimmer, for the frequency band seclected by the turrct
-knob. A small metal bladed but insulated screw-driver must be uscd
for the capacitance trimmers since there is H.T. on some of them, and
an insulated blade is requircd for the inductance trimmcrs. A non-
hardening compcund has bocen used for locking the dust iron cores.

€.3 Pre-set Controls

Various pre-sct controls are provided within the instrument, which
are sct at the Works to give correect operation, Their function and
adjustment is given in Table 3.

6.4 Standardisation of the Crystal Frequency

& trimmer, C37, is provided to sct the frequency of the crystal
check oscillator to exactly 500 ke/s, It will be found that a small
output abt the crystal oscillator freguency can be obtained at the
HIGH OUTPUT plug with the turret wave band switch in an intermediatc
position and the service switch sct to XTAL CHECK, This output may
then be checked against a standard frequency with an instrument such
as the Airmee Frequency Stundard Type 761.

6.5 Film Scalc and Slow Motion Drive

The design of the Film Scale and Slow Motion Drive invelves the
use of gears and bearings, and in common with such mechanisms
periodical lubrication is required. One or two drops of this
lubrication oil should be given to each of the bearings and gears in
the Slow Motion Drive and the ¥Film Scale Unit, Access to the latter
is cobtained by first removing the tuning knob and then the front
cscutcheon by means of the four round headed serews around its outside
edge, When re-assenbling the tuning knob on its spindle, carc should
be taken to ensure that the reading on its scale is exactly O when
the knob is rotated anti-clockwisc against the mechanical stop, which
should also correspend to a reading of O ¢n the IOG scale of the Film
Scale.
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6.6 Scale La:@ Replacement

The tuning scale is illuminated by two festoon type lamps
located behind the transluscent scale, Access to the lamps for
replacement purposes is obtained by removing the tuning lknob and
front escutcheon as described in Section 6.5 above, It will then
be necessary toc 1lift uw the film scale gently for a distance of a
few inches to replace the lamps,

6.7 iiodulator Valve (V3) Replacement

To achieve the best possible modulation, selection of valwve V3
mey be necessary, if replaced. Unsatisfactory samples of this valve
produce a secondary lobe in the trough of deep modulation,
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TABLE 1.

- SCHEDULE OF COWPONENTS

www.Electrojumble.org.uk

Circuit . Tol.

Reference Desecription + % | Rating

Resistors Grade Watts
R1 100 kohms RHAS 20 %
R2 100 ohms " 20 %
R3 1 kohm " 20 x
R.i;. J+7 14l it 20 E
R5 150 ohms " 20 %
R6 220 L & 20 *
RY 10 kohms i 20 =
RS 330 ohms A3611 5 %
R9 560 iy "o 5 z
R10 1 kohm RidA9 20 5
B4 100 ohins " .20 %
R12 22 kohms L 20 %
R13 100 ohms " 20 3
R1L 10 " 1 10 =
R15 15 kohms AT3142 5 10
R16 1.5 e 473115 5 L
R17 10 Hohms A9 20 %
R18 470 kokms it 20 <
R19 L7 oo i 20 z
R20 22 " i 20 5
R21 10 it i 20 &
R22 680 i " 20 =
R23 L7 " RHAS 10 %
R24 220 i i 10 x
325 3.3 t RIFA9 20 =
R26 100 it RiA2 20 1
R27 3.3 L ca3 5 z
R28 y Mohm c23 : 5 z
R29-R38 | 39 ohms SA3611 2 5
R39 330 ! SA3622 1 *
RLO 150 " SA36114 1 H
RAT-R49 | 720 it SA3611 1 ?;
R50 270 " SA3611 1 g
R51-R55 | 740 SA3611 1 ¥
R56-R59 | 92 il . SA3641 2
RE0 83 " SAZ6M1 2 &
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TABLE 4 (CONTINUED)

page fourteen
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SCHEDULE O0F COLPOWENTS
Circult Tol.
Reference Description + % Rating
Resistors; Grade latts
R&1 47  kohms 43611 5 5
RE2 1G0 “  carbon var.
linezr preset P37 &
R63 25 " wirewound var.linear | CLR/LOLY/
118 | 10 3
R6l|. 5 " i t n CLR/£@39
118 10 3
RE5 47 y c23 5 ¥
R66 330 " c23 5 7
LR&T 47 N A3611 5 ?
R6E 10 u RMA9 20 =
R59 10 i AT3112 5 10
R70 15 " AW3192 55 10
R71 68 " A36714 5 g
RY72 L i " 5 i
RT3 50 " wyirewound var.
linear preset 1pe2 10 3
R74 25 " wirewound var,linear | CLR/LOLY | 40 3
R75 5 " wirewvound var.
lincar preset P22 10 3
R76 25 T girevound var.,
Iinear preset P22 10 3
R77 100 L A3611 5 5
R78 25 " wirewound var. ’
linear preset P22 10 ?
R79 i lohm REASG 20 %
¢ 180 220 ohms i 20 ?
R&4 4.7 kohms RIAB 40 =
Loz 15 L ATI3112 5 10
R83 22 L A3611 5 ]
R8L. 220 it RIMA9 20 *
R85 2.5 " wirewound var.linear | CLR/A4039,
118 | 410 3
R86 22 it A3611 5. -%
R87 3.3 " RLA9 20 =
; R83 470 ol f 20 _}.1’
R3D 10 " RMAB 10 z
R90 .i 5 11 n 1 0 ?_
RS i 330 i RMAS 20 A
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TABLE 1 (CONTINUED)

SCHEDULE OF CCHPONENTS

Circuit 701
Reference Description + 5 Rating
Resistors Grade - Watts
R92 47 kohms RIA9 20 =
E9 5 3 3 ] 1] 20 ;.'F
RIL 4.7 i RMAS 10 5
"R95 6.8 " AW35492 5 10
196 15 " RMAQ 20 %
Ra7 Not used
R93 330  kohms RMA8 10 *?
R99 <00 1" ] 10 ?_
R100 330 ohms RIHA9 20 I
R101 22 kohms RHAS 10 %—
R102 100 L U 10 =
R103 330 ohms RHAS 20 -%;
R10L 6.8 kchms REAS 10 H
R105 1 n RiAQ 20 2
R106 1 " Ri1A8 10 =
R107 1.5 " RHAQ 20 =
R108 220 ohms PHIAS 10 &
R109 330 " RHAD 20 =
R110 220 " RiAS 4 =
R111 330 v RHAQ 20 ~1;
R112 10 " RIA8 10 5
R113 100 " RMAS 20 z
Ri1L 10 lcohms " 20 %
R115 L7 " 148 10 =
Ri116 - Resistor Assembly 63180484 ! Airmec
R117 1 Mohm c23 5 &
%118 1.5 kohm A3671 5 ;
Ri19 1 Mohm RMAY 20 &
R120 Hot used
R121 100 ohms RiA9 20 3
Ri22 22 " c23 5 5
Ri23 1 kohm RILG 20 -1;
212L L7 " u 20 =
R125 100 ohms “ 20 e
R126 1 kohm " 20 =
R327 100 ohms " 20 X

www.Electrojumble.org.uk
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TABLE 1 (CONTINUED)

SCHEDULE OF COMPONENT 3

Circuit Tol.
Referencd Description + % | Rating
Capacitors Type Volts
c1,C2 0.01 uF Lietalpack 20 1000
C3-C6 1000 o' lead through 70CB 20 350
c7 32+32 ul' electrolytic EEREL ~20 +50 | 450
C8,09 #H500 HiK.BD 20 200
c1i0 220 i HiK.AD 20 5G0
C14 Slow Motion Unit 6304 =100 Alrmec
ci2 10-100 pF ceramic trimmer CV3.31 500
C13 0.1 uf WhH8 25 150
C14,015 1100C0O joid 400B 20 350
C16 1500 " HiK.BD 20 500
C17 0.1 uF WLE 25 150
C18 0.005" Metalmite 25 350
C19 c.1 W48 25 350
C20 0.1 L8 25 150
C21=C25 K000 pF 1008 20 350
C26 1500 " HiK.BD 20 500
ca7 0.1 uf wi8 25 180
ce28 0.1 " W48 25 350
c29 0.005" Metalmite 25 350
C30 0.5 ~ 3 pPF miniature trimmer| S50-01/2 Polar
C31,C32 11000 il : 1008 20 350
C33 0.1 uF Wha 25 150
C3k 1500 o HiK.BD 20 500
C35 220 a HiX.AD 20 500
C36 0.05 uF WL 25 i 250
37 3-33 ¢F air trimmer 7864704 fullard
C38 0.01ul Hetalmite 25 350
C39 O I L8 25 150
CLO 27 oF N750BD 5 750
CHa 12 ul* electrolytic CE32D =20 +50 | 50
Ch2 120 oF N750BD 2 750
C43 470 " 5635 10 350
Chly 1500 " S635 10 350
CL5 0.05 uPF W48 25 250
CL6-C49 {1000 pF lead through 700B 20 350
C50 200  ® HoN 20 350
CH1 10C0 " lead through 700B 20 350
L c52 1 0. WP W48 25 150
i !
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TABLE 1 (CONTINUED)

SCHEDULE OF COMFONENTS

Circuit Tol
Reference Description + % Rating
Gapacitors Type Volts
Ch3 i 6+8 U electrolytic CE37L -20 +501{ 350
C54.,855 4000 pI" lead through 7008 20 350
C56 100 uF electrolytic -20 +50 6
Ch57 | 8+8 moo it CE37L =20 +5Q 350
C58 N O T T b 25 350
€59 o4 " WLE 25 250
C60,061 1500 pF HiK .BD 20 500
C62 S i w8 25 250
C63,06L 1 0,05 " Wi 25 250
C65,066 1000 ol 700B 20 : 350
C67-~C73 | 3=33 " air trimmer 7864/ 01 Mullanrd
C74-C79 1 22 " PO HD 10 750
c80,c811 62 ¥P0.CD 10 750
082 470 o FK9154 1 350
C83 18 " PO, AD 10 | 750
C8x 220 b FK9154 i 350
C8s5 22 L N750AD 10 ;750
C86 22 " NPO.BD 10 ' 750
G87-C93 | 3=33 " air trimmer 786L/01 Hullard
CoL Hyle] it Polystrene 2 350
095 18 " N7504D 10 750
C9s - 220 " Polystrene 2 350
C97 100 " SHIV - 20 1350
co8 3~19.5 C31-01/1 ¥ingrove &
i Rogers

C99-C104 3-33 ' air trimmer 786L/01 Mullard
C105 I 470 " Polystrene 2 350
C106 10 " H750AD 10 750
C107 220 " Folystrene 2 350
£108 18 " N750AD 10 750
£109 1500 " HiK ,HD 20 500
Ci10 33 o NPO.BD 10 750
C111 1506 " HiK.BD 20 500
ci12,

C143 L7 " SPh/ 1 20 500

www.Electrojumble.org.uk
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TABLE 41 (CONTINUED)

SCHEDULE OFF COWPONENTS

Circuit

Reference

- Description

ransfornmers

14,12
L3
L4-L8
1.9-118
L19-L23
L2L

" L25
L2646
L7
Lz8
L29
L30
31
132
L.33
L3
L35
L36
L37
L38
L39
L4O
Lii
Ly2
L3
L
L45
LL6
L
T

page elghteen

Inductors and T

Coil Assembly 10 u¥
Choke Assenmbly

Not used

Coil Ass
[}

Inductor
Not - used

embly 20 wul

it

1 uH
fange

ir ¢

Coll Assembly Probe
Transformer Halns

(e

I

-

+
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s . P D T
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Gsc.
H

6045-23 1
604,5-232

6045-233
6045-235
6321227
6321,-222
63524~223
632422,
6326225
6324226

6324227

6321,-228
6324-229
6324~230
6324231

6324232

6324233
6324-2351

6324~235

71324236
6324-257

6324238

6324-239
6324,~21,0
6321-214
6324,-256

60LR/~25"

6324163

Alrmec
1

Adrmec
it
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TABLE 1 (CGITINUED)

SCHEDULE OF COLPONENTS

Circuit

Reference Description
Valves

V1 CV1863 (524G) Brimar

V2 CVL55 (12417 ) "

V3 CVz209 (6F33)° it

vy cve127 (60He) ELYLl 7 "

V5 CVi40 (6ALS) ¢ "

V6,V7,V8 CVL55  (124T7) g

V9 Cv2209 (6833) v "

V40 Cv1832 {150CL) OAL - Mullard

V1 Cvagl.

Switches

s ¥eins DP. ST.250V 34 8370-K7 N.3.F.
SH2=-519 Mot used

SW10, 8% Turret Spring Set Assembly 6324~147 Airmec
sH12 Switch, 2 pole, 2-way 6324=162 "
313 Switeh, 6 pole, S-way 6324~111 t
ST Switch, 11 pole, 1-way G32h-103 "
815 Attenuater Assenbly £324~132 "
Plugs ond Sockets

P1 Flug coaxial, free L73./P Belling

Lee

31,32 Socket coaxial L6417 v
Hiscellaneous

I fuse, plug 24 Belling Lee
LPi,LFP2 Lamps, 6.5V, 0.3A Festoon Osram

£ Meter 100 uA f.s.d. 3520 Veston

X1 Thermistor A1522/100 S.T.C.

X4 Crystal 500 k¢/s 0.01% Quartz Crystal Co.

www.Electrojumble.org.uk
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TABLS 2

LIST OF THE MAJOR CRYSTAT CHECK FREQUENCIES

30 - 100 kc/s BANDS

Fraequeney Order of Harmonics
in kc/s Signal Crystal
3142 16 1
33433 15 1
3571 ik 1
3846 13 1
11,67 12 1
LEkh 11 1
50.00 10 1
52,63 19 2
55456 9 1
54,82 17 2
62,50 8 1
66,67 15 2
TaRY™) 7 K
75400 20 3
75,92 13 2
78.94 19 3
83.33 6 1
85,23 17 3
S0.91. i1 2
93.75 16 3
S5.24 21 L

106,00 5 1

page twenty
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TABLE 2 (CONPINUED)

LIST OF THE MAJOR CRYSTAL CHECK FREQUENCTES

100 -~ 300 kc/s BAND

I'requency Order of Harmonics Frequency Order of Harmonics
in ko/s Signal Crystal in ke/s Signal Crystall
100.0 5 1 187.5 8 3
105.3 19 b 19243 13 5
1071 1k 3 194.5 18 7
141 .,1 Q 2 2C0,0 5 2
115.4 13 ] 205.9 17 K
125.0 I [ 218,8 16 7
131.6 19 5 222.2 9 L
133.3 15 b 227.3 11 5
136,04 11 3 230.8 13 &
139.9 18 5 23343 15 7
142.9 K 2 23543 17 8
147 .1 17 5 250,0 2 1
150.,1 10 3 267 15 8
153.9 13 b 269 13 7
158,3 16 5 275 1 6
157.9 19 6 278 2 5
166,7 3 1 281 16 9
175.5 17 6 286 7 L
173, 1L 5 292 12 7
181,85 11 4 300 5 3
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TABL# 2 (CONTINUED)

LIST OF THE MAJOR CRYSTAL CHACK FREQUENCIES

300 — 1000 ke¢/s BAND

Frequency Order of Harmonics Frequency Order cof Barmordcs
in ke/s Signal Crystal in ke/s | Signal Crystal]
300.0 5 3 563 8 9
307.7 13 8 571 7 8
31245 8 5 583 6 7
318.2 11 7 591 11 13
32244 g 9 600 5 6
33543 3 2 611 9 1
34641 13 9 625 4 5
350.0 10 7 636 11 14
35741 f 5 643 7 9
363,6 1M 8 650 10 13
375.0 L 3 667 3 &
384,6 13 10 687 8 11
3838.9 g 7 700 .5 7
393.9 14 11 714 7 10
400.0 . 5 L 722 g 13
409 i 9 750 2 3
W17 6 5 778 9 1
423 13 11 786 7 11
L23 7 6 800 5 8
L38 8 7 213 8 13
bhle 9 8 833 3 5
450 10 9 857 7 12
455 11 10 875 4 7
458 12 11 689 9 16
162 13 12 900 5 9
500 1 1 947 6 11
542 12 13 929 7 13
£i5 11 12 938 8 15
Lo 10 11 1000 1 2
556 9 10
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TABLE 2 fCONTINUED)

LIST OF THE MAJOR CRYSTAL .CHECK FREQUENCIES

1 - 3 Me/s BAND

Frequency Order of Harmonics Frequency Order of Harmomics

in Me/s Signal " Crystal in Me/s Signal Crystal
1,000 g 2 1,625 4 13
1,0625 8 17 1.667 3 10
1.071 7 15 14700 5 17
1.083 6 13 1.750 2 7
1.10C 5 11 1,800 5 18
1.125 L 9 1,833 3 "
Te14.3 7 16 1.875 4 15
1,467 3 7 1.900 5 19
1,200 5 12 2,00C 1 L
1214 7 17 2.125 L 17
1.250 2 5 2,167 3 13
1,286 7 18 2,250 2 9
1,300 5 13 2.333 3 1
1.333 3 8 2,375 & 19
1,375 4 11 2,500 1 5
1,400 5 12 2.625 I 21
1,417 6 17 2,667 3 16
1,500 1 3 2.750 2 14
1,583 6 19 2.333 5 17
1.600 5 16 3,000 1 6

www.Electrojumble.org.uk

page twenty-three



www.Electrojumble.org.uk

TABLE 2 (CONTINUED)

LIST OF THE MAJOR CRYSTAL CHECK FREQUENCIES

3 - 10 Mc/s BAND

Frequency Order of Harmonics Frequency Order of Harmonics
in Mc/s Signal Crystal in Mc/s Signal Crystal
i 34000 1 6 5.833 3 35
i 3,167 3 19 6.000 1 12
3.250 2 13 6,167 3 37
3.333 3 20 - 6,250 2 25
- 3,500 1 7 6,333 3 38
3,667 3 22 645 1 13
3,750 2 15 6,667 3 40
- 5.6833 3 23 6.750 2 27
L L. CO0 1 8 6,833 3 LA
), . 167 3 25 7.000 1 1
La333 3 26 7.250 2 29
44500 ! 9 74500 1 15
L 667 3 28 7.750 2 31
4. 750 2 19 8.00 1 16
4,833 3 29 8.25 2 33
£.000 1 10 8.50 1 17
5,167 3 31 B.75 2 35
5,250 2 24 9,000 1 18
5,333 3 32 9.25 2 37
54556 1 14 9e50 L 19
5.667 3 3 9.75 2 39
5,750 2 23 10,00 1 20
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TABLE 2 (CONTINUED)

LIST OF THE MAJOR CRYSTAL CHECK FREQUENCIES

10 ~ 2- Mc/s BAND

Frequency " Order of Harmonics Frequency ' Order of Earmonics

in ¥c/s | Signal Crystal in Mc/s Signal Crystall
10.00 1 20 15,25 2 61
10.25 2 LA 15.50 1 31
10,50 1 21 15,75 2 63
10.75 2 L3 16,00 1 32
14,00 1 22 16,25 2 65
11.25 2 L5 16,50 1 33
11,50 1 23 16,75 2 67
11,75 2 L7 17.00 1 3
12,00 4 21 17.25 2 69
12,25 2 L9 17,50 1 35
12,50 1 25 17.75 2 71
12.75 2 51 18,00 1 36
13,00 1 26 18,25 2 7%
13.25 2 53 18,50 1 37
13.50 1 27 18,75 2 75
13.75 2 55 19.00 1 38
14,00 1 28 19,25 2 77
14..25 2 57 19,50 1 39
1450 1 29 19.75 2 79
145475 2. 59 20,00 1 L0
15.00 1 30

the harmonics from 40 to &0 of t

LIST OF TIE MAJOR CRYSTAL CEECK FREQUENCTIES

20 - 30 MNc/s BAND

Crystal check points are at 0.5 Mo/s intervals, corresponding to

fundamental of the signal frequency.

www.Electrojumble.org.uk
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T4BLE 3

FUNCTTON AND ADJUSTMINT OF

Y

PRE-SET CONTROLS

Circuit

Function Adjustment
Reference

12 Oscillator output Adjusted to give correct -

' range of thermistor current
over the range of the
instrument '

C30 Power Amplifier Adjusted at 30 Me/s

neutralisation of
~anode to grid
capacitance

C37 Set Crystal Frequency|idjusted to give correct. .
crystal frequency

R62 2 dB interpolation Adjusted to give a 2 dB

control, Calibration |change in oubtput over range
of output of control

R73 2 di interpblation Adjusted to give constant

control, Constant meter reading over range of
meter reading control -

R75 Metor sensitivity Adjusted to SET CARRIER
mark with correct output-
voltage

R78 Set suppressor grid JAdjusted for optimum

bias of V3

modulation

page twenty-six

www.Electrojumble.org.uk




i

T . Can e SENRRRAR A A B X e s
OSCILLATOR BUFFER POWER AMPLIFIER
) | — VW ElSCHrOimbIe.ORY. UK | O e = = o = =
= T 7T °‘f’ 1 PROBE
20— 20— .
20‘9“.&;" |—-’}RIOI : o ' : 30— j : G = Q»
100 3 GHV\r-'"‘j \ 3 e
TO 4 O— g . 40— — R S 4O " UNIT
300 R|02 < ’ -
kc/s 5DN\rJ ﬁ 50— #
6 O— ces 60— > €99
c76
300 20745s I
TO OAA,~—
1000 3
ke/s 40
5 Ot
60—
|
TO
3 3
Mcls 4O——"1
3
TO
o)
Mc/s
10
TO
20
Mcels
C92 60— -
Ci06 L43
19 sy o i s S 1O~ : ) 10~ — = = = ———=
20 20_,' lc.;\ A ,] RII2 : 20— e : 20— 3 | R
To ey V30 | 30— o A
30~ ) : |
30 c84a i C96 v 4°_I IC'Q-’ MAX
Mc/s 4 2 i ”"; - 4 . _ P e
5 , 50— -, 4 50— i b XTAL
-_pe ! o fo S——._ c93 ) ? 3 ci04 MOD.
60 ="Cas ceo L3O C73 ° C95 CloB L37 60— Bl L44 | Mub.
| INT. |
| EXT.
R T U— o e oA e R T T e s

PR

www.Electrojumble.org.uk




B /7 N T I e ERRE S T ek g e gt A T o

I I R122 LA7 www. Electrgjgmble .org.uk el TG NI O R
PROBE " : . =
2
AA A R126
0 D AN~ R121

gs.o v : cu3 ‘
o cu2 I l
5 290 ' .

i ‘ —___ L&

L19 U

- W
l RIIG% e

SW I3
| MAX_RF

T XTAL CHECK
MOD. OFF

| INT. MOD.
EXT. MOD.

www.Electrojumble.org.uk



\
\
— aen  a— a— a— — ey R e > e e

) \ . . www. Electrojumble.org.uk....

Iv A" SRR RS 2

L

o f —riii)

PR —— — GE G o

= 1 OSCILLATOR

A S A S S ab A s G S S A ow=y

30~100ke /s |
' |

OO0 3 R1I9

. o 4
R66 5 )
R65 ot -

veb ADJUST '
2 carrier | V7 _ C“L “_

Ro4

68 ) " 2 R93 | L45

| ce3

%Kz
v c62
, é992 | PHONES
4 Oy —-p e

www.Electrojumble.org.uk



e e W Electrojumble.org.uk e ,£32- N
.; -
|
Li4 o ‘ MK_Qa'C
72,711/} , ; . I ¢
l % }.m :
c26 l ' F , |
RS N o . S {
BUFF ER 3
|, _BUFFER POWER_ l}_M_f:LlFl_Ei}_ 5
-1 30 100K¢/s | = w 30- 1|
o __,,O__gBaooxc/g:
Ao ; 1> A
L—-__.’o__v..-_.,.,. :: S 0N 5 #
T e L3t ’f L38 Fie8
RE | T —
e . ; L : SW 2 POS'N
- c19 NORMAL "
R9 MOD. TONE} 2
Y o
_ s ' |_€24 | L22 C3i ‘ X
00— f e
R77
R89
R76
— v7b ZERO
d o' 2
I 7 Tlswise
== ‘4
| 5
8 Ri24
5 Y9
v
. 87
 |RE0 R83 B g ° R88
Cc60

- _ - DR - G P
L
0 EXT. MOD. C) E
e s . T - " ) 1

www.Electrojumble.org.uk



/ —
oA * i SWi2 2 )
e ) \) ez - n_-%W . “ A ' . SWi4 { | 7S ] s O':;!TG;
) i 72 1 n+4 ~i4 ‘
° i th— 42 12
Ll e d -t > o) =0 d
-4 ", @ " =2 .4 -6, §
POWER AMPLIFIER - f O Q
Lo =TT T~ = ' R39S /a8 /r37 /R36 /R35 [r34 |R33\ R32\ R3I \ R3O\ R29
PO 30- | : ‘ :
— a0 9!00!«/9! :
| RS0 ﬁ RasS R4S R46P R4SS R44S R4A3Y R42S R4IQ R4O
St mems .0 _‘“
Sy | s
1} y .
T FREQUENCY |[Swio[swil
T ‘ 30 100Kkc/s | | 2
- swiz |POSN “ 100300ke/s] 2 | |
I: NORMAL | | - 300 1000ke/s| 2 | 2
MOD. TONE] 2 REMAINDER] | i

Y |
R R74 R73 R 23 s |s
75 74 R73 R7
' v = : ‘_1
ca4 swio @ ¢

= 2dh Y
INTERPOLATIQN | Q63 . C52 = ] R
C34ﬁ

Eue LIs 692 C% I C4zT 1 2

- :
Ccs54 TR7I% W : -
— e c38 R24 R -
RIA e cq7 l_ R, L AAA o
T Bl e e -
_M_____h_, G - R22¢ (37 Rzo‘—j.‘.,

CcC36 ] 2 >
' 4 |3 QRai *c3s "

500!

FIG | HE SIGNAL GENERATOR TYPE 2
CIRCUIT DIAGRAM

RrR27

www.Electrojumble.org.uk




www.Electrojumble.org.uk

Y3 v4 R76 M
Vo
‘ll
U‘\ Il
%‘1\0 o o o —’
_.j ‘I - » § - /O
vi— Y7 y 3
5] . & /
12 'f‘ » Q D . A @ /
i 7 @ /
C7 l / 2
] B R74
! E— (IS
. 1 i s i | —Res3
t p 1’ ,// @ K’ el
/ éff’{’//}%& ®
Vi iy
IR ; R73
|\ —] {g Ve
/ ‘ié‘{li .’y i v J “-_"A I ] -.._._____b_-CS?
e OGNV ty ! St e = e
@ | /& e\' | e [T o
MAINS TAPPING |of=—tr ‘ ® & o Rb2
PANEL ‘AND FUSE F! { ‘ =l 7 En
ON UNDERSIDE OF ; \ e —— R75
CHASSIS. ] i \ \
AR
Pi : [ !
L3 |
Ti g:} Vv b L y
LR 8 7 .

FIGCURE 2. HFE SIGNAL GENERATOR TYPE 201 REAR VIEW

www.Electrojumble.org.uk



www.Electrojumble.org.uk

GENERAL ITABIDITY AND MATINTENANCE GUARANTER

In lieu of any warranty, condition or liability implied by law,
our liability in respect of any defect in or feilure of the goods
supplied, or for loss, injury, or damoage attributable thereto, is
limited to making good by replacement or repair defects which, urder
proper use by the original purchaser, appear therein and arise solely
from faulty materials or workmanship within o period of twelve calendar
months after the original goods shall have been first despatched, at
the termination of which period all liability on our part ceases;
provided alweys that such defective instruments orc carefully packed
and returned {ree to ocur Works unless otherwise arranged, and provideéd
they have not been tampercd with in any way. The ropoired instrument
will be delivered free to its destination in Great Britein, or f.o.b.
British Poxt, for overscas shipments. Reascnable charges will be mode
fer attendance of Ferscrnel at Custamers' pramises and for any
dismantling shculd this be necessary in order to offect the required
replacementse

For camponents not of our manufacture we externd only such benefits
as we nmay receive under any guarantee given tc ws by the makers thercof.
Electronic veoives and cathede ray tubes mamuloctured by mombers of the
British Radio Valves Mamufacturcrs' Associntion are marked with the
letters B.V.A. which is a guarantec of efficiency and quality. Our
cguiprent has been designed and tested for use with the specifie
types of components supplied by us thercin and no responsibility can be
accepted for the performance of the equipment if other componerts are
anployed.

ATRMEC LIMITED,

HIGH WYCOMEE,

BUCKI NGHAMSHIRE,

FINGLLND. _ Printed in England,
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