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Frequency range:

Stability:

Input impedance:

Tuning:

Calibration:

Sensitivity:

Intermodulation:

Cross modulation:

RA.I17

ECHNICAL SPECTF'ICATIO’\T

1-30 Mc/s

After warm-up, overall drift is less than 50 cls per
hour under conditions of constant supply voltage and
ambient temperature.

(1) Widebrand 2060 -ohins approx.
(2) Wideband 75-ohms,
(3) 5 double-tuned circuits, 75-ohms.

(a) 1-2 Mcls
(b) 2-4 Mc/s
(c) 4-8 Mc/s
(1) 8-16 Mc/s
(e) 16-30 Mc/s

Effective scale length of approximately 145 feet,

i.e. 6 inches of scale length corresponds to 100 kels.
Frequency increments remain constant over the
entire range.

A 100 kc!s signal derived from a 1 Mc/s crystal
oscillator having an accuracy of 5 parts in 16
provides check points at 100 kel s intervals.

Al reception, bandwidth 3 kel s;
1pV for 18dB signal-to-noise ratio.

A2 reception, 30% modulated, bandwidth 2 kels;
3pV for 18dB signal-to-noise ratio.

More than 100dB down for interfering signals at
least 10% removed from the wanted signal.

For wanted signal levels between 3pV and imV, an
interfering signal 10 ke!/s removed and YT;OL'O'Elted
30% must have 2 level greater than 50¢1B above tha
of the wanted signal to produce a2 cross A‘luddldt!OH
of 3 %. The ratic of wanted to unwanted signal is
improved up to 10% off tune, at the rate ct 34B per
cent.



Blocking:

Selectivity:

I.F. output:

responses:
Noise factor:

B.F.O. range:

B.F.O. stability:

SHtiomatic volume
control:

RA.117

With similar cond.létions to those for cross modulation,
an unwanted signal {2 must be 60dB greater before
the audio output of the wanted signal fl is reduced by
3dBE due to blocking.

Six-alternative i.{, bandwidthe are obtained by
fneans of a selector switch. Filter details are:

-6dB . -66dB
(1) 13 kels 35 kels
(2) 6.5kels 22 kel's
(3)  3.0kels 15 kel's
(4) 1.2 kels 8 kels
(5) 0.3 ke!s Less than 2 kc/s
(6) 0.10 kels Less than 1.5 kc/e

Bandwidths 5 and 6 are obtained with crystal-lattice
filters; differences in centre frequencies of these
bandwidth settings do not exceed 50 c/s.

100 kc/s at 75-okms impedance. Level 0.2V approx,
with a.v.c. in cperation. Twoc outlets in parallel are
provided.

With wideband or tuned input, external image signals
are at least 60dB down. Internally generated
spurious responses are less than 2dB above noise
level in all cases. ’

Better than 7dB throughout entire range.

+8 kc/s.

With constant ambient temperature and supply
voltage, drift after warm-up does not exceed
50 ¢/s. For input level vaviations from 10pV
to 1mV, b.f.o. drift is negligible.

An increase in signal level of 20dB above 1pV
improves the signal-to-noise ratio by 18dB. Anp
increase in signal level of 100dB above 1pV
increases the a.f. output by less than 7dB.

Section 1



CA,V,C., time constants:

A.F, response:

A.F . output:

Distortion:

Hum level:

Noise limiter:

Meter indic_:ation:

Power supply:

Dimensions:

For rack mounting
(fitted dust cover)
Fitted cabinet

Weight:

Rack mounted
In cabinet

Environmental:

RA 1LY

Short: Charge - 25 milliseconds.
Discharge - 200 milliscconds.

Long: Charge - 200 milliseconds.
Discharge - 1 second.

With 13 kc/s bandwidth, response remains within
£4dB from 250 ¢/s to 6000 c¢/s.

1. 2%-in."loudspeaker on front panel (switched).

2. Two headphone sockets in parallel on front
panel. (See Note).

3. Three independent outputs of 3mW at 600-
ohms at rear of chassis.

4. One output of 10 mW at 600-ohms. Preset
level is independent of A.F, GAIN control
setting.

5. One output of 1W at 3-ohms.

Note: The two headphone sockets are connected
across one of the 600-ohms, 3mW outlets.

Not greater than 5% at ! & mW output, 1000 ¢/s.
Not greater than 10% at 1W output, 1000 c/s.

With A.F, GAIN control at maximum, the hum
level should not be worse than 40 dB below rated
output (1 W).

A series noise limiter circuit can be switched
into operation to provide limiting at modulation
levels exceeding 30%.

Alternative switching for indication of signal
carrier level, a.{, output level or "S" meter
indication,

100-125V or 200-250V, 45-65 ¢c/s. Power
consumption 100W approx.

Height Width Depth
103 19 . 20,1/8 in.
26.7 48.25 51 cm,
1z - 203 21.7/8 in.

30.5 52 . 55.6 cm.

62 1k, (28 kg).
92 1b, (42 kg).

Operating tempevature range 0°C to +55°C,
Storage ternperature renge -20°C to +70°C,

Section 1
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Chapter 1

INTRODUCTION

General Description

1. The Comumunications Receiver Type RA. 117 has been designed for use

as a general purpose receiver which will provide a high order of
selectivity and stability. The receiver covers a frequency range from 1.0 to
30.0 Mc/s. '

2. A huilt-in crystal-controlled calibrator provides reference signals at

each 100 kc/s division to permit exact alignment of the scale pointer.
Two independent i.f. outputs, in parallel, at 100 kc/s are provided for external
use if required. A number of audio outputs are avazilable providing flexibility
during operation; a small loudspeaker is fitted for monitoring purposes.

3. The receiver is desipned to operate {rom 100-125 volts and 2C0- 250

volts, 45-65 c/s mzains supply. The power consumption is approximately
100 watts.

Constructional Details

4. The receiver is designed for both bench (table) and rack mounting. The

front panel is painted. Light Battleship Grey (British Standard Specific-
ation 381C, colour 697) and has been carefully designed to minimize operator
fatigue.

5. The dimecnsions of the 1/8 in. thick front panel conform with the
requirements for mounting in a standard 19 in. rack.

6. For bench mounting, the receiver is fitted in a robust steel cabinet
which has a rear opening to enable the operator to gain easy access
to the fuses and the termination strips.

T A dust cover is provided with both mcdels. This may be remcved from
cabinet-mounted receivers in conditicns of high ambient temperature.

1 Faa!

RA. 117 , Section 1, Chaepien 1.
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8. The chassis and major modules are of cast construction thus ensuring
maximum rigidity and effective electrical screening. Each receiver

is supplied with three keys to facilitate removal of the control knobs, insulated

trimming tool and coaxial terminations for aerial and i.f. connections. Extra

sleeves can be provided with the terminations for alternative coaxial cable
sizes.

RA.117 Section 1, Chapter 1.
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Chapter 2

INSTALLATION

1. After carefully unpacking the receiver, remove the dust cover and make suve
that all valves and screening cans are firmly in place and that no packing

material remains within the tuning mechanismo.

Power Supply

2. Ascertain that the mains transformer is-set to the appropriate voltage

tapping. This is carried out by means of soldered connections to the trans-
former. A power lead is permanently fitted to the receiver which can be connected
‘directly to the power supply. Check that the terminals HT1 and HTZ situated on the
main chassis are linked (unless the L. F. Converter is in use).

Fuses
P 3. Ensure that the rating of the supply fuse and the h.t. fuse iz correct viz:

Supply fuse 2A.
}. T. fuse 350mA, anti surge.

Aerial

4. The impedance at the aerial (antenna) input plug is designed to match into a
75-ohms unbalanced transmission line. The cable termination supplied with

Y

the receiver can be provided with alternative sleeves to cnable it to be used with a

. . . . 1. .
type UR. 18 or UR. 70 cable or similar cables of nominal $-in or §-in. respectively.

Audio outputs

5. A number of audio outputs are available to give the foliowing facilities.

(1) The two telephone jack sockets situated on the front panel are
connected across one of the 600-ohms, 3mW cutlets.

{2) The fecllowing outputs are connected tothe terminal strip at the
rear of the receiver:-
R )
(2) ‘ Three 6C0-ohm outlets at 3mW.
(b) One 3-ohm ocutlet at 1W.
(c) One 600-ohms outlet at 10mW. This output is controjled

by a preset A, T, LEVEL control cn the front panel and is
independent of the outputs previously described.

160 ¥e/s i, f. cutput

6. The connection consists of two coaxial plugs connected in parallel tc the 100
ka/s output.  The total load chould not be less than 75-ohms {e. g. with one ouv-

-

let Joaded by 75-ohms, the other can be used as a high impedance source).

R

RA. 117 . Sectiowr 1, Chaptor 2.



External input/output connections

7 The following input and output connections are available on a panel at the
rear of the receiver (fig. 1):- ’

1 Mc/s input/output: = - May be used for diversity operation.
2nd V. F.O. output/ For diversity operation and external
input (3. 6-4. 6 Mc/s) channelizer crystal oscillator output.
1.7 Mc/s input/output: For diversity operation and fine tuning

unit input.
R.F. (2-3 Mc/s) input: Input irom an 1.{. converter

The above input/output connections are selected by internal linkage, the
connection should be made as follows:- :

1 Mc/s Remove the "T'" adaptor and place in clip
Input provided on side of gusset plate.
Connect the free plugs PL12 to SKT3 and
connect the free plug PLZ to SKTZ.

Output _ Disconnect Plugs PL12 and PLZ and
‘ connect "T' adaptor to socket Si{TZ.
Connect plugs PL1Z and PLZ to the "T"

adaptor.
2nd v. {. o. Connect the free plug PL302 to SKT302.
input ‘ '
Output ~ Connect the free plug PL302 to SKT304.
1.7 Mc/s Connect the free plug PL303A te SKT303.
input
Output | Connect the free plug PL303A to SKT306
(blue).
Note 1.......
When using the internal oscillators with crystals, the connections should
be made for outputs since the cable capacity will pull the internal crystal
off frequency.
Note 2.......

. The 1 Mc/s and 1.7 Mc/s crystals must be removed if an external scurce
is applied to the input socket. Stowage space is provided onthe chagssis for
the crystals when they are not in use.

RA. 117 _ , Scction 1, Chapter 2



Automatic volume control

8. The a.v.c. ling is brought cut 0 the terminal strip at the rear of the
chassis for such applications as diversity recepticn.

b

RA. 117 Seztion 1, Chapter 2.
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Chapter 3

OPERATION.
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receive

Chapter 3

) OPERATION

References to the controls are in ccxpltalc and are in accordance with the
panel titles adjacent to them (fig.2).

It should be noted that the method of operation of the receiver, which 1s
cxtremely simple, depends iargely upon the purpose for which the
r is being emploved. 4

Function of controls

3.

The {ro nt panel controls are desceribed in the order in which they cou 11d
be used for setting-up prior to use.

POWER Makes and breaks the powesr supply to the
mains transformer.

R.F. RANGE MC/S " This control enables the selection of any one
of five antenna ranges plus two W; DEB A 3D
positions, one of 75-ohins input irnpedance
and the other a high impedance input of

204G -ohms.

R.F. ATTENUATOR This control enables the operator to red:
the level of all incoming sz’gnals when st

] L—
7

14

o

m

unwanted signals are present which cas

o

rejected sufficiently by tuning the antenn

MEGACYCLES This control zelects the desired Mcls freq-
vency. The dial should he '*hec.&:c-d pericd-
icaily toc ensure that its setling 1s reasonabl

v

centrol with respect to the band in use. ‘1h:s
is indicated by a reduction of signal or noise
on either side of the correct setting.

SYSTEM This switch nr(,vums f~cilities for STANDRY
MANUAL, A.V.C., CALIPRATION and
CHECY & 1,0,

BANDWIDTH The two crystal filters determining the band-

widih are adjusted to ensure that their centiye
&

;
ﬁ:rmms:rnc"e s ave 2all within 50 ofs, thus any

Landwidth con be selected without retuning the
recelver. Six hancowidths are provided &8

{oilowsa:




I

13 kels, 6. 5 kels , 3kels and 1.2 kels (1.-T);

200 ¢/s and 100 of s (crystai).

A.F. GAIN The A.F. GAIN control adjusts the audio output.
- KILOCYCLES This control selects the desired kels fre equency.,
The calibration of this scale may be checked at

100 kels intervals by setting the sysiern switch
I

to the CAY.. pos-tion and V. ,Q. switch set to INT.
P

B.F.0. The B.¥.O. CN/OFF switch makes or breaks
h.t. to the beat fregquency oscillator,

B.F.O. NOTE KC/s The b.f.o. is exactly tuved to a central point on

he i.f. arplifier response when the B.F.O

§ o~ N ,
NOTE KC/S control is set to zero-beat with the
calibrator. Heaving standardized the b.f.o.

frequency, the frequency of an incoiming signal
may be accurately measured by setting the
KILOCYCLES control to a zero-beat position;
the b.f.0. chould be detuned in order to produce
an acceptakblie note for ¢.w. reception.

R.¥F. TUNE - 1f maximum sensitivity is not required, the antenna
need not be tuned unless strong unwanted signals
are present. It should be noted that the presence
of very strong siyzaals anywnere within the spectrum

may cause cross-modulation uniess the aeriai is
-tuned., Under these conditions, CARE MUST &R
TAKEN TO AVCID TUNING THE INPUT TO I E
INTERFERING SIGNALS instead of the signal
reguired. Familiarity with the tuning conirols
will facilitate this,

1oy

R.F./1.F. GAIN The R.F./I.F, GAIN control is opcrative both in
he MAN. and the A, V.. positions of the System
switch., In the MAN. position of the System swiich

the setting of the contrel should be always at a

mirimum consistent with satisfaciory a.f. Jevel.
The following should be noted when the Svstern

switch is in the A, V,C. position.  Reducing the
L. gain re ts in a reduction of 2. v, c.
together with a2 degraded a,v.c. characterisiic
Theeefore when in the A,V O, poasition, it is de-
sivabie that the R. ¥,/ &, C‘zf’a?ﬁf‘i control be set o

1 or this ocgurs

AaXLmMum . A pussible excep

when receiwi ‘n which the

carrvier is in this case,

receives winn during the

guiet intervals,

PALL11T Seotion 1, Chapios 3,
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A.V.C, The choice of time-constant depends largely on
' conditions. The LONG timc-constant (1 sccond)
should be employcd with the voice signals; the
SHORT time -constant may be used with high speed
telegraphy or voice. For hand (low) speed tcle
graphy, the MAN. position cf the System switch
should be used (refer to R.F./I.F. GAIN).

A.F. LEVEL The preset control sets the a.f. level in a separate
a.f. stage for feeding a 600-ohms, 10mW line.
It is unaffected by the position of the main A.F.
GAIN control. IT IS MOST IMPORTANT that the
A.F, LEVEL is not turned towards its maximum
position unless the 10mW, 600-chms winding i
suitably terminated.

LIMITER When switched into use, the LIMITER reduces the
effects of noise peaks exceeding the level of a 30%
modulated signal. It does not introduce noticeahle
distortion below a 30% modulation level.

n"stt METER With the METER switch in the R.F. LEVEL positicn,
the meter indicates the signal diode current. In the
A.F. LEVEL position, the 10mW, 600-chms output
only is monitored. A calibration mark is provided
at 10mw. '

SPEAKER The loudspeaker may be switched ON or OFF asg
required. The two telephone jack sockets remain
in circuit in either position of the SPEAKER switch.
The insertion of a telephone jack plug disconnects
the loudspeaker.

V.F.O. This switch should be set to the EXT. position when
an external 3.6-4.6 Mc/s source is applied.

Preliminary setting-up

4, The instructicns given below are concerned with tuning the receiver to a
signal of known frequency. These instructions (1) to (8) apply with the V.1, 0.

'

switch in either position.

(1) Set the POWER switch to ON., Allow a few minutes for the

receiver to warim-up.

. (2) Set the R.F. RANGE MC/S switch to WIDEBAND.
(3) Set R.¥F, ATTENUATOR to MIN.
(4) Set A.F. GAIN contrel to its mid-position,
Ra 0117 Section 1, Chapley 3.
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(5)  Set System switch to MAN.

(¢}  Set LIMITER and B, F.O. switches to OFF.

(7)  Select a bandwidth of 3 or 6.5 ke/s.

(8) Rotate the R.F./i. F. GAIN couirol to three-quarters of fully

clockwise.

(9) Connect input/ouiput connections for output as in Chapter 2, Para

7.
(10) Insert 1 Mco/e and 1.7 Mc/fs Crystals.
(11) Set V.¥.O. switch to INT.

Film scale ce

5. - The filmscale calibration can only be carried out when the V., F. O.
switch is set to INT and the 1 Mc/s and 1.7 Mc/s crystals are in-

serted. Connect inpulf/output connections for output as in Chapier 2, para 7.
! i

(1)  Set the Systera switch to CAL.
(Z) Select &« BANDWIDTH of 3 KC/S.

(3) Set the KILOOYCLES scale to that 100 ke/s point which is
nearesi o the frequency reqaired and adjust the control accurately
until a zero beat note is obteined. Move the milled cursor slide
on the dial escutchcon so that the pointer coincides exactly vit

]
1

1

the selected 100 koe/s division.

(4) Restore a1l other conirols to the prelimninary setting shown in
para 4 above.

B.F.Q, calibration

6. The instructions {1} to (1) apply to the V. ¥, O. switch in either position.
\ AN L y 4
(1)  Set the b.i.0. to on.
(2)  Set the System switch to CHECK B. F. G,

(3) Adjust the B. F. Q. NOTE KC/S control to zero-heat.

ing shown in

4 Restore all other controls to the preliminary satd
b
para 4 above.

Tuning
, 7 (1) Set R.¥. RANGE MC/S to the desired frequency band.
(2)  Set R.¥. ATTENUATOR to MIN.

(3) Set MEGACTYCLES dial to the reguived integer (1 to 29, The
positicn of maxiinum receiver nolse will indicate the corvsot
- selting.
(4}  Set System switch to CAL.
)
RA.I1Y Section 1, Chapler 3



(5)  Set Bandwidth to 3 KC/S.
(6} Sct A. F'. GAIN te mid-position.

7) Adjust KILOCYCLIES scale to zeros beat at the 100 kc/s point

necarest to the desired frequency.
(8) Adjust the milled cursor slide to coincide with this point.
(9) Switch B, ¥, O. on
(10)  Set System switch t’o CHLCK B FLO,
(11) Adjust 6.1, 0, NOTE KC/S control to zero beat.
(12) Rotate the system switeh to MAN,

(13) Set KILOCYCLES scale to the required frequency and critically
tune for zero beat in order to centralize the signal within the
i.f. pass-band.

(14) Adjust R.¥. TUNE for maximum signal (¢r noise). For optimum

c.w. reception, "off-tune' the b.f.o. to produce an acceptable
beat note,

(15) Set the A, T, GAIN to its maximum clockwise position and adjust

the output level with the R.IF./T. F. GAIN control.

—~~
ot
o

~—

For m.c.w. or voice reception, switch B. ', O. off.

Set the System switch to A, V. C. if required.

—
[,
-~

~—

(18)  Set BANDWIDTH for optimum reception.
NOTI:  Sub-paragraph (7) and (13) applicable only when the V. F. O.
switch is set to INT.

S omceter

8. The "S" meter should be correctly set to zero.

9. With no antenna connected, set the R.¥F. ATTENUATCR to MAX. Set
the System switch to A, V. C. Turn the R, ¥, /1. ¥, GAIN control to the
maximum clockwise position.

NOTIE: Unless the RO T /1. I°. GAIN control is in the maximum position, the
YS' meter calibration 1s upset.

10. Remove the plated cap below the mcater. Adjust the setting of the
balance control (accessible through the hole in the panel) by means of

a screwdriver until the meter reads zero.

LA & I : Scction 1, Chapter 3
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Chapter 4

BRIEF TECHNICAL DESCRIPTION

1. This section describes briefly, with the aid of the block diagram fig. 3,
the basic theory of operation. For a more detailed explanation of the
receiver, Chapter 5 (DETAILED CIRCUIT DESCRIPTICN) should be consulted.

Signal Input

2. The receiver is designed for an input impedance of 75-ohms for all positions
of the R.F'. RANGE switch except WIDEBAND; in the WIDERBAND position,
the input impedance is 2000-ohms.

First mixer

3. Input signals between 0.98 and 30 Mcls are fed via an r.f. amgplifier and a

30 Mc/s low-pass filter to the first mixer (M1) where they are mixed with
th2 output from a variable frequency oscillator VFO-1 MEGACYCLES tuning).
This oscillator has a frequency range of 41.5 to 69.5 Mc/s. The firsti.f. stage
is in effect a band-pass filter tuned to 40 Mcls 650 ke/s.  Thus, according to
the setting of VFO-1, any spectrum cf signals | Mc/s wide and existing in the
range 0.98 to 30 Mc/s can be mixed in M1 to produce an output acceptable to tne
first i.f. band-pass filter.

4. It should be noted at this stage that the exact setting cf VFO-1 is determined
by conditions in the second mixer and barmonic mixer circuits; these

restrict the possible secttings to position 1 Mc/s apart (c.g. 41.5, 42.5 and

43.5 Mcls, etc.).

Harmmonic generator and mixerx

5. The output from a 1 Mc/s crystal oscillator is connected to a harv

1
generator. The harmonics derived from this stage are passed through
a 32 Mc/s low-pass filter and mixed with the output from VFQO-1 in the harmonic
mixer. This mixer provides an output at 37.5 Mcls which is amplified belore
. . - W IR ) H
passing through a band-pass filter tuned to 37 f

+150 kel s.

.5 Mcis with a bandwidth of

6. The precence of this filter restricts the setting of VFO-1 to an cxact
- i . . ¢ 4 -
number of Mc/s plus 37.5 Mc/s in order 1o give an output acceptable 1o

the filter and amplifier. As a result, the first v. f.5. must be tuned in 1 Ma/s

steps.

kA 117 : Secticen 1, Chapter 4.



Secend mixer

7. The 40 Mc/s first i.f. signal is mixed in the second miver (M2) with the
37.5 Mc/ output from the harmoenic mixer in order to produce an output
I [ Iy
consisting of a 1 Mc/s spectrum in the frequency range 2-3 Mc/s (second i.f.).

8. To clarify this method of operation, some examples of dial settings and
. intermediate frequencies corresponding to varicus incoming signals are
tabulated below: -

Dial Settings Sign 1 Freq. VFO-1. Xtal Harmon ¢ lst I.¥. Het 2nd I. F,
R 1 i d
Mci s xcls fsMc/s f,Mcis nfCMc/s fo-fg Freq. nf.-fg
fo-nfC
4 1,000 5.0 44 5 7th 39.5 37.5 2.0
5 0 5.0 45 5 8th 40.5 37.5 3.0
18 000 18.6 58.5 21st 39.9 37.5 2.4
9. Frequency drift of VFO-1 within the limits of the 37.5 Mc/s filter bandwidih,

does not affect the frequency stability of the receiver. A change in this
oscillator frequency will alter the first i.f. to the same extent and in the same
sense 2s the nominal 37.5 Mc/s signal from the harmonic mixer. Therefore the
difference frequency from M2 will remain constant.

Third mixer

10. The 2-3 Mc/s r .ceiver, which follows M2, is preceded by a pre-tuned band-
pass filter. The 2-23 Mcls output from the filter 1 mixed in the third
mixer with either the .utput from the second variable ‘reguency oscillator VFO-2
or an external signal within the frequency range of ~.€ to 4.6 Mc/s to provide the

third intzrmediate {requency of 1.6 Mc/s.

Fourth mixer

»—-]<

11. he 1.6 Mc/s intermediate frequency is mixed in the fourth mixes {M4) with
the 1.7 Mc/s output frem the 1.7 Me/s osciliator/amplifier to provide the

fourth and final intermecdiate frequency of 100 ke/s,

Fourth i.f. stage

12.  The final i.f., stages are preceded by crystal laitice and L -C filters which
provide six alternative bandwidthas. Separvate signal and a.v.c. diodes are

employed and alternative switched time-constants give the optimum conditions

for telegraphy and telephony reception. An additional i.f. amplifier i5 incorporated

to give an independent output at 100 ke/s.

RA.117 ‘ ; Section 1, Chapter 4,



A . F. stages

13. Two indenendent audio frequency stages are incorporated for either line
output or headphone sockets and internal loudspeaier; each stage is
provided with 2 level control (see TECHNICAL SPECIFICATION).

Cryctal calibrator
’ »
14. A crystal calibrator unit is incorporated to enable the scale of VFO-2 to
be checked at 100 kc/s intervals when the V.F.O. switch is set to the INT.
porsition. These check points are obtained from a regenerative divider controlled
by the 1 Mcls crystal oscillator.

RA.117 Section 1, Chapter 4.
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Chapter 5

DETAILED CIRCUIT DESCRIPTION

1. Reference should be made to the circuit diagram at* the end of this handbocok.

Aerial circuit

2. A 75-ohms unbalanced aerial source is connzcted to the tuncd r.f. amplifier
through a three-section 30 Mc/s low-pass filter and & five-position attenuator
covering a range of 0 to 40dB. Switch S2 selects wideband 75-ohms or wideband

(high impedance) or any one of the five double-tune- aerial coils L4-L8 for tuned
operation. These aerial coils are aligned by mea s ol du:t iron ccres. The aerial
is tuned by a capacitor C18A/B which is switched out of circuit in both wideband
positions. )

R.F. amplifier

3. The incoming signal is fed via C28 and grid stopper R25 to the grid of V3B;

th: r.f. stage (V3) employs a variable-mu, low-noise dcuble-triode; the two
halves of the valve are connected in cascode so as to utilize the low-noisc high-gain
properties of the valve. A delayed a.v.c. voltage, derived from a shunt diode net-
work, is applied to the grid of V3B when the signal level is approximately 10pV.
The capacitors C40 and C4! ensure that the caothode is adequately decoupled over the
wide frequency range. Ferrite beads have been fitted to thz heater lead, connected
to pin'4, the anode of V3A and the cathode of V3B adjacent to C4l, to prevent
parasitic oscillations occurring.

30 Mc/s low-pass filter

4. The amplified signal is passed to a 30 Mc/s low-pass filter which has a
substantially flat response over the frequency range. L27, C47 and RZ3
constitute the first 'L half-section' of the filter. Tre signal is then fed at low

. impedance (680-ohms) through the coupling capacitor C74 and the grid stopper R45
to the control grid of V7, the first mixer stage. The input capacitance of V7 forms
the capacitance to chassis between L15 and .17 requived to complete the filter network.

Note: This capacitance is no: critical, therefore no adjustment will be necessary
should V7 be changed.

First variable frequency oscillator (VFQO-1)

5. This circuit comprises a cathode-coupied Hartley oscillator stage {(V5)
which may be continuously tuned over the frequency range of 40.5 to
69.5 Mc/s. The frequency determining cornponents are an indu .tance 1.36 and
a variable capacitance C76. Alignment is accormplished by adjusting the
aluminium core of L36 and the trimming capacitor.C77. The variable capacitor
C76 is coupled to the Mc/s dial which is calibhrated from 0 to 29 Mcls. The
anode load consists of 1,20, a compensating inductance which .s wound on a

RA.117 77 Section 1, Chapter 5.



470 - ohms resistor R18. The oscillator is couplad via C85 to the signal grid

of the first mixer stage V7 and also via C42 to the control g d of the harmonic

¢

mixer V4.

NOT b The Mcfs dial calibration may be affected if V5 is changed. The
necessary correctian may be made by adjusting C77 with the Mc/s
dixi sot to 29 Kc/s. (Sce Section 2, Chapter 5, para 33).

First mixer (M f‘l

6. The outputs from the 20 Mc/s low-pass filter and the variable

frequency oacillator VIPO-1 are {ed to the signal gvid of the mixer
stage (V7) which produces a signal at 40 Mc/s. The signal is then passed to
a 40 Mc/s band-pass {ilter which forms the anode load of this stage.

40 Mc/s band-pass filter

7. The 40 Mc/s band-pass filter consists of eight over-coupled

tuncd circuits connected in cascade and is tuned by the trimming
capicitors C21, €33, C43, CH3, C61, C70, C79 and C88. This filter, which
has a passhand of 40 Mc/s £650 ke/s, cnsures that only the required ! Mc/s
spectrurn of signals is passed to the second mixer stage. This filter is de-
liberately set to a slightly wider passbhand than is theoretically requived, to
allow for possible drift in VFO-1.

1 Mc/s crystal oscillator/amplifier

8. The frequency of the crystal oscillator V1 may be sect pre reisely

to 1 Mc/s by adjusting the trimming capacitor C2ZA. The crystal
¥ I1 which is connected between the control grid and the screen grid is electron
coupled to the anode. The anode coil L2 is adjusted to resonate at 1 Mc/s by
means of a dust iron core. The [ixed capacitors C9, Cl10 and C11 corplete
the tuned circuit. When an external 1 Mc/s signal is applied to SK3 via 5K4
and P112 the valve (V1) acts as an amplifier. In this casc the crystal ¥XL1
must be removed.

9. The output from V1 is capacitance-coupled to the harmonic
X
generator V2 and via SK2 to a "T'" adaptor for feeding & 1 Mc/s
input into the 1. f. converter and also the control grid of the mixer valve V13,

-Harmonic generator

10. The 1 Mc/s signal is fed via coupling capacitor C8 to the control
: grid of the harmonic generator VZ.. The h.t. is fed to the screen
grid via R12 and is decoupled by C8A. Harmonics produced at this stage are
passed to a 32 Mc/s low-pass fy,]ter.

52 Mc/s low-vass filter

11. The megacycle harmenics are fed U)rmlgh 32 Mcls low-pass filter
. ~civeuit to preventharmonics other than those re q\ured from passing to
3
. - . w2 . o “ o~ . -
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the havionic mixer (V4). © Limited control over the cut-off {requency is provided
by C7 which is adjusted to equalize the output from the filter at the harmonic
froquencies corresponding to 28 and 29 Mce/s on the MEGACYCLE dial.

Harmmoenic mixerv

12, The outputs from the 32 Mc/s low-pass filter and VFO~-1 arc mixed in the
harmonic mixer by applying the filtered megacyclie harmonics to the

suppressor grid and the output from the VEO-1 to the control grid. The 37.

Mc /s output is sclected by the tuned anode load, consisting of a fixed Capagltor

C50 and an inductance 28 which may be adjusted by means of a dust iron core,

and coupled by C51 to V6. R36is a grid stopper.

2-stice 37.5 Mc/s amplifier (1)

13. The anode load of VC is a tuned circuit consisting of a fixed capacitor

COT and an inductor L33 which is tuned to 37.5 Mc/s. Frequency ad-
justinent is by the dust iron core in L33. This stage feceds the amplified signal
viz C68 to the following stage V8. The 37.5 Mc/s signal is then passed to the
37.5 Mc/s band-pass filter. The anode load of this stage is provided by this
filter.

37.5 Mc /s band-pass filter

14. The 37.5 Mc/s band-pass filter cousists of eight under-coupled tuned

circuits arranged in cascade. These filter sections may be tuned by
Ceab. 235, Cd45. €55, C6H3, CT72, C81 and C90 respectively. This filter, which
has « passband of 300 kc/s. allows for possible drift in VFO-1. The narrow
passband and high rejection to frequencies outside the passband prevent spurious
signals from reaching the second mizer stage (V9).

37.5 Mc/s amplifier (2)

15, The {iltered 37.5 Mc/s signal is further amplified by V10 before being
passed to thic second mixer stage (V9). To prevent interaction between

the 410 Mc/s band-pass filter and the 37.5 Mc/s tuned circuit (L50 and C113)

and to cnable either circuit to be adjusted f"ithOut affecting the other, a balancing

civcuit is included which is shov n in a simplified form in {igure 4.

40Mc/s BPF 37-SMcls AMP
, [ , |
Aces J"C&g R0 S 108
! T ? 23 2= Cir3 : Jn
L ! L4l Sy :
L5 . C',,%?_
t T
i
m '
vio 'vo ineut
' ! LCAPACITANCE
e &
b - -
mm )

SIMELIFIED BALANCINC CIRCUIT Fig. 4
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The 40 Mc/s signal is introduced into the 37.5 Mc/s tuned circuit at a point
of zero r.f. potential since L50 is centre tapped and C108 is adjusted to be
equal to the total of the capacitance of V10 anode to chassis. C107 and the

input capacitor of V9. ‘

NOTE: " The anode load of V10 is =djusted to 37.5 Mc/s by adjusting the
dust iron core in L50. The balancing circuit will be affected if
V9 or V10 is changed.

Second Mixer (M2)

16. This mixer (V9) produces the second intermediate frequency of

2-3 Mc/e by rnixing the 40 Mc/s i.f. and the 37.5 Mc/s signal.
The tuned circuit formed by 1,300, C300 remove the 37.5 Mc/s frequency
“whilst the other tuned circuit formed by L3011, €301 remove the 6 Mc/s fre-
quency so that only the second i.f. is passed to the 2-3 Mc/s band-pass
filter preceding the third mixer.

2-3 Mc/s pre-tuned band-pass filter

17. This filter consists of two pre-tuned band-pass filter sections.
The characteristic impedance of the filter is 1000 ohins.

Third mixer

18. The output from the 2-3 Mc/s pass-band filter is resistance-

capacitance coupled to the control grid of V25 together with
the output from the second v.f.o. amplifier V11. The mixer (V25) pro-
duces the third intermediate frequency of 1.6 Mc/s. This signal is fed to
a 1.6 Mc/s bandpass filter which forms the anode load of this stage.

- 19. The 1.6 Mc/s band-pass filter consists of two double-tuned i. J.

transformers, the first section of the filter is formed by C320,
1306, 1,309 and C325 and the second section by C332, L313, L314, C334.
This filter has a bandwidth of 13 kec/s.

Second variable {requency oscillator (VFO-2)

20. The second variable frequency oscillator, covering a frequency

_ range 3.6 to 4. 6 Mc/s, is an electron coupled Hartley circuit
employing one hali of a double-triode V12. The osciilator frequency is de-
termined by an inductance L55, two fixed capacitors C303, C305, a trirming
capacitor C306 and a variable capacitor C301. The KILOCYCLES scale which
is calibrated between 0 and 1000 kc/s is coupled to this variable capaciior.

AL, The output from V.F.O. -2 is resistance-capacitance coupled

to the grid of V124, a cathode {ollower stage., With the V., ¥, O,
switch set to IN'T. position the output fcom VI12A is fed, via SIC305, PL305,
PL300A, SK300A, to the sccond v.f.o. amplifier V11. An output of 3.6 -
4.6 Mc/s can be supplied via SK304, P1.302, to SK10. With the switch in
EXT. position an external 3.6 - 4.6 Mc/s signal is fed to V11 via SKI10,
PL302, SK302, S300B and SX305.

RA.117
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Fourth Mixer

22. The output from the 1.6 Mc/s band-pass filter is directly coupled to the

signal grid of a pentagrid valve V26; it is mixed with a 1.7 Mc/s signal
from V27 fed via the coupling capacitor C339 to the oscillator grid of V26. The
resistor R68 completes the d.c. path from this grid to carth. The 100 kc/s out-
put from this mixer stage is then fed via SKé, PL6 to the crystal filter unit.

1.7 Mc/s crystal oscillator/amplifier

23. When the valve V27 is used as a crystal oscillator stage, the crystal XI,-

300 is inserted between the control grid and the screen grid of the valve.
Trimming capacitor C337 adjusts the frequency precisely to 1.7 Mc/s. An out-
put at 1.7 Mc/s is available at socket 3K5 via capacitor C343 when PI1.303A is
connected to SK306. With the crystal XL300 removed and plug PL303A connected
to SK303, the valve will operate as a 1.7 Mc/s amplifier when an external signal
at 1.7 Mc/s is applied to SK5. The output from this circuit is taken to grid 1 of
the fourth mixer (V26) via €339 and R71A.

Crystal filter

24. Six alternative switched i.f. bandwidths are available as follows:-
100 c/s) C~vstal 1.2 ke/s)
300 c/s) 3.0 kc/s)
' 6.5 kc/s) L-C
v : 13.0 kC/S)
25. In the crystal positions the fourth mixer anode is connected to L48 in the

crystal filter. L47 and L49 provide a balanced output which is tuned by
capacitors C109 and C110. In the 100 c/s position, the balanced cutput is con-
nected via crystals XL2 and XL5 to the first tuned section of the 100 kefs L-C
filter. The differential trimmer C118 is the phasing control for this bandwidth.
X L3, XL6 the capacitor C119 form a similar circuit for the 300 ¢/ s position.
. Damping resistors R64 and R65 are connected across the tuned circuits to obtain
the required bandwidth. '

100 kc/s L.-C filter

26, This filter consists of four tuned circuits arranged in cascade. In the
L-C bandwidth positions, the signal is fed to the tuned circuit formed
by L61 and the combination of the capacitors C145, Cl146, C146A and Cl47.
The second section consists of L62 and L63 in series with C152, Cl52A and C153.
The final section consisting of L68 and L71 in series with C161 and C162, is
damped by the series resistors R86, R87, R87A and R88 according to the band -
width. In the L-C the output is taken from a capacitive divider formed by Ci61
and C161A with C170, to equalize the gains in the L-C and crystal bandwidth positions.

217. The L-C bandwidths are obtained by varying the degree of coupling between

each section of the filter in addition to the damping resistors in the final
stage. The capacitor C175 is included to compensate for the effective reducticn of
the input capacitance of V14, appearing across the tuned circuit, when switching
from crystal to L-C positions.

31
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28. To maintain the input capacitance of the L-C filter, in the crystal posi-

ticns, « trimming capacitor Cl48 is switched into circuit. This trim-
meoer is adjusted to be cqual to the output capacitance of V2 and the screened
cable. [n the crystal bandwidth positions, the L-C fiiter is cperating in its nar-
vow bandwidth positions, i.e. 1.2 kc/s. '

NOTE: The 470-kilohm damping resistors R77 and R80 are disconnected except
during filter alignment.

First 100 ke/s i.f. amplifier

29. The output from the I.-C filter is passed through a coupling capacitor
;164 to the control grid of the pentode amplifiecr valve V14. This grid

is returned via R96 to the a.v.c. line which is filtered at this point by R102 and

(:173. The screen potential is derived from a potential divider formed by R90,

RO, R93, R94, R97 and RV4. This stage is coupled to the second i.f. ampli-
fie

er and the i.f. output stage by a double tuned transformer having an over-coupled
characteristic. '

Second 100 ke/s i.f. amplifier

30. The signal from the first i.f. transformer is fed through'the grid stopper
R114 to the control grid of the second i.f. amplifier. H.T. is supplied to
the screen via the dropping resistor R11i3 and is decoupled by C181. The anode
load is n tuned circuit counsisting of L77, C192 and C191. This circuit is heavily
damped by R112. The secondary winding L.78 and L79 is tuned by C195A and C195B
with R120A as a damping resistor. The output is fed to the diode detector anode.

Diode detector

31. The low potential end of 1,79 is connected through the r. f. filter (C209,

R128, €210, R129 and C211) to the diode load R130. With the meter
switched to R. F. LEVEL, the meter indicates the detector diode current. The
resistor R131 is included to complete the diode detector circuit when the meter
is switched out of circuit. '

Noise limiter

32. The noise limiter diode (pins 2 and 5 of V21) is connected in a series cir-
cuit to operate at approximately 30% modulation. Its operation is explained
with reference to Figure 5.

33. The d.c. path from poeint A is through R134, R135, the diode and R137.
The a.f. signal path from the detector diode load is through C216, the
diode and C218 when S8 is open. In the presence of a signal, a negative potential
varying with the depth of modulation, will be developed at point A thus causing the
dicde to conduct. The negative potential at B, will be lower than that at A and
will be maintained at a constant level due to the long time constont of R134 and
C217. R135 allows the cathode potential to vary in sympathy with the modulation

RA.117 ; v 3 Section 1, Chapter 5
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- provided the modulation depth docs not exceed 30%. The potential appearing at the

L4

cathode of the noise limiter diode therefore consists of a steady negative potential
with the modulation superimposed. When noise impulses corresponding to high
modulation peaks appear at point A and via C216 at point C, the voltage acress the

diode changes sign thereby causing the diode to 'stop conducting and open-circuit the

a.f. signal path. With S8 in the OFF position the limiter is inoperative.

c216
I
val |2
B
' OFF '
-
RI37
§I-SM
Riz4 13
1 -2M
e T
218
0-0
DETECTOR Loai7
e 2
NOISE LIMITER CIRCUIT Fig. 5
A.V.C. and T.C. diode
34. The signal appearing at the anode of V16 is ﬁa.csed through the capacitor

G193 to the anode of the a.v.c. diode. The diode load is formed by R116.
A positive potential derived from R120, R121 and R122, supplies the required
a.v.c. delay voltage to the cathede of this diode. When the A.V.C. switch is in
the SHORT position and the System switch set to a position in which the a.v.c. is
operative, i.e. A.V.C. , CAL. or CHECK B.F.O., tke ancde of the a.v.c. diode
is connccted to the a.v.c. line via L.81 and R127. The choke 1,81 is tuned by
C203 to a frequency slightly below 100 kc/s so that is presents a small capacitance
at 100 kc/s, thus R127 is prevented from shunting the diode load. When the
A.V.C. switch is in the LONG position the a.v.c. decoupling capacitors C182 and
C173 are charged through R127 and the Time Constant diode.  When the signal
level falls, the capacitors C182 and C173 discharge through R118, R127 and LS8l
into the diode load resistor R116. The a.v.c. potential is brought cut via Ri23
to the tag strip at the rear of the receiver for external use if required. With the
System switch set to the MANUAL position, the a.v.c. line is connected to the
R.F./I.F. GAIN control RV1, thus the gain of the 100 ke/s aniplifiers may be
varied by adjusting the negative potential applied to the a.v.c. lire.

Audio output

35, Audio irequencies are applied to the control grid of V23B via RVZ the
A.F. GAIN control. The output transformer (T2) provides four parate

outputs as follows: 1W into 3-ohms, and three windings supplying 3mW iato
600~-ohms. '

RA.117 2 Seciion 1, Chapter
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V6 The internal loudspeaker {(which may be switched out of civcult by operat-
ing S11) is connected across the 3-ohm winding. The headphone jacks JKI
i JK 2 are connected across one of the 600-ohms windings.
g

A b e ontpat

37 The audio trequencies are also applied to the grid of V23A via RV 3,

the A. F. LEVIEL control; this control presets the level from-the output
transformer T3, The transformer provides a 10mW output at 600-ohms which is
suitible for direct connection to landlines. A bridge rectifier MR1 is connected
across the output via R142 and R143. The meter may be switched across the rect-

ifter circuit so that the operator can monitor the a. f. output.

Beal frequency oscillator

38. The beat frequency oscillator (V19) employs an electron-coupled Harley

' circuit. The oscillation frequency is determined by a fixed inductor L82
and o variable capacitor C200 in parallel with C202 and C201. The trimmming cap-
Acitor €201 is adjusted to produce an output frequency of precisely 100 kc¢/s when
the beat frequency oscillator frequency control is set to zero. Bias is applied to

this valve by €199 and R125.

39. The b.f.o. output is coupled to the diode detector anode via C215. The
b.f.0. is supplied with h.t. via S7 except when the System switch is in the

CAL. or STANDBY positions.

100 ke /s 1.4, output

40, The contro!l gaad of V17 is connected to the secondary of the first 100 k¢/s

1. f. transformer which feeds the stage with the 100 kc/s signal. The
screen resistor R108 and the cathode bias resistor R115 are of the same values as
used in the sccond 100 ke/s i.f. amplifier, bence the a.v.c. characteristic of this
“stage is identical to that of the main receiver. The anode load resistor R109 feeds
the auto transformer L76 via the blocking capacitor C189. This transformer prov.-
tdes & 76-ohms output at PL8 and PL9 for external applications.

Note: PL8 and PL9 are connected in parallel, therefore only one 100 kc/s out-
put is available at 75-ohms, and to avoid a mismatch the other connect-

ion should be made at high impedance.

Crystal calibration

41. The crystal calibrator, controlled by the 1 Mc/s crystal or by the 1 Mc/s
standard input to V1, feeds signals at 100 kc/s intervals to the signal

grid of the third mixer stage to provide calibration check points. The calibration ’

can only be carried out when the V. F. O, switch S300 is sct to the INT. position.

RA Li7 Section I, Chapter 5.
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42, The 1 Mc/s signal, fed through SK2,'is connected through PL2 and the grid
stopper R83 to the first grid of the mixer valve V13. The anode load con-

sists of a 100 kc/s tuned circuit (L70, C167) and is coupled to the control grid of

V15 through the capacitor C168. The anode load of V15 (L75, C117) is tuned to

900 kc/s and is coupled via C178 to the third grid of V13. VIS5 is heavily biased

so that it functions as a frequency multiplier.’

43. An output of 900 kc/s, appearing across the tuned circuit (L75, C177) is
coupled to grid 3 of V13 thereby producing a difference frequency of 10C kc/s

relative to the 1 Mc/s input. The 100 kc/s output appears across the anode tuned

circuit (L70, C167) and is fed to the control grid of V15. The ninth harmonic is

selected in turn by the anode tuned circuit (L75, C177) of V15 and fed back to the

third grid of V13 to provide the beat irequency of 100 kc/s with the 1 Mc/s input.

This crystal controlled regenerative circuit is thus self-maintaining. The 100 kc/s

output is obtained from the coil L69 which is mutually coupled to 1,70 and fed via

the octal plug (PL7) to the cathode-follower V12A.

Power supplies

44. The primary of the mains transformer is tapped to provide for inputs of
100-125V and 200-250V. To remove mains-borne interference the

capacitors C224 and C225 are included. The secondary winding of T1 feeds a

bridge-connected full-wave rectifier MR4, MR5, MR6 and MR7 whose output is

filtered by C206, 1.80 and C198 and fed via the receiver muting relay RL1/1 to

the System switch S5. A 120-ohm resistor R124 is connected between the negative

line and earth thus providing a negative 25V d.c. supply for gain control purposes.

System switch

45. The following conditions exist for each setting of the Systern switch. The
link on the h.t. adaptor terminal is assumed to be in position.

(1) STANDBY S5A disconnects the h.t. from all stages
and connects R119A across the h.t. as a
compensating load.

(2) MANUAL (2) The h.t. is passed through S5A, S5B
and S5C to ail stages except the cal~
ibrator unit.

(b) S5F connects h.t. to the b.f.o. when
S7 is switched on.

(c) The a.v.c. line is disconnected from
the a.v.c. diode by S5D aad cenneaciad
to the R. F. /1. F. GAIN control (RV1)
by S5E.

(3) AV, C. , (a) (2) {a) and (2) (o) are applicable.

RA. 117 _ : Section 1, Chapier 5.
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(b)  S5D connects the a.v.c. line to the
a.v.c. diode.

(4) CAL _ (a) H.T. is applied via S5A, S5B and S5F
to all stages except:-

The r.f{. amplifier (V3)

The first v.f. 0. (V5)

The {irst mixer (V7)

The second mixer (V9)

The final 37.5 Mc/s amplifier (V10)
The b.{f. 0. -

(5) CHECK B.F.O. : (a) (4) (a) applicable except that h.t. is
: also applied to the b.f.0. via S7.

(b) (3) (b) applicable.

st meter
46. The ""S" meter is connected between the cathode of V14 and a point of preset

(RV4) positive potential. It is calibrated to provide an indication of signal
strength; a l pV signal provides a typical reading of between "S1" and "S3" and
ascending "S' points in approximately 4 dB steps. The variation in threshold is
dependent upon the gain of the r.f. stages. It should be remembered that only
with the R. F. /I. F. GAIN control at maximum is the correct calibration maintained.

RA.L1LIT ' Secticn 1, Chapter 5.
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CHAPTER 1

SPURIOUS RESPONSES

Origins of Spurious Responses

1. In a highly sensitive receiver, precautions against internally generated
spurious responses are essential. To this end, the various secticns
of the receiver have been carefully screened and the power supplies filtered.

2. Any reduction in the screening efficiency or the failure of any filtering
component may result in spurious sigrnals being generated. It is there-

fore essential to ensure that the bonding surfaces are clean and that all securing

screws are tight. Spurious responses in the rece’ver may occur from the

following main causes:-

(1) 37.5 Mcls break-through from the second mixer V9 to the third
mixer V25.

(2) Break-through of 1 Mc/s harmonics.
(3) Break-through of b.f.o. harmonics.

(4) Responses at 3.800 and 4.300 Mc/s due to second v.f.o. break-
through.

(5) Responses of 1.7 and 3.4 Mc/s due to 1.7 Mc/s crystal oscillator
break-through

(6) Response of 3.2 Mc/s due to 6 Mc/s break-through.

Checks for Spurious Responses

3. Spurious responses arc measured relative tc receiver noise in the
following rnanner:-

When & response is located, the receiver is de-tuned from it just

sufficiently to render the beat note inaudible., The a.f. gain is
then adjusted to provide a convenient neisc reference output (LimW)

RA. 117 L3 ' Section 2, Chapter 1.



and the receiver retuned to the spurious signal for maximum output. The
B3 rise in audio output is 2 measure of the spurious signal level relative

to receiver nciso.
Standard conditions of test:

No connection to aerial socket
System switch to MAN
R.IF./I.F. GATN at MAX.
B.¥.O. on

3 kc/s bandwidth

R.F., ATTENUATOR at MIN.
Set V. F.O. switch to INT.
Insert crystals XI.1 and XT1.300.
Connect PL12 to "T" adaptor
Connect PI.303A to SK306.

4. 37.5 Mc/s Break-through to Third Mixer

Switch R. F RANGE Mc/s to WIDEBAND 75 ohms. This response will be

indicated as a beat note which varies rapidly in frequency with respect to
the KILOCYCLES scale, i.e. a change of 1 kc¢/s on the scale results in a much
larger change in the note. It will also move along the KILOCYCLES scale if the
MEGACYCLES dial is adjusted slightly. This response may be eliminated by
adjusting the 37.5 Mc/s strap {1,300 at second mixer anode).

5. 6 Mc/s Break-through

When the receiver i tuned to 3.2 Mc/s the first v.f.o. frequency is

43.5 Mc/s. This reaches the sccond mixer and combines with 37.5 Mc/s
giving a stable 6 Mc/s which may pass through the 2.3 Mc/s BPF where it com-
bines with the second v.f.o. running at 4.4 Mc/s giving 1. 6 Mc/s which then
follows normal paths. “This can be tuned out by L301.

6. 1 Mc/s Harmonic Break-through

Switch R. F. RANGE Mc¢/s to WIDEBAND 75 ohms. 1 Mc/s break-through

responses appear at 0 and 1,000 on the RKILOCYCLES scale at cach setting
of the MEGACYCLES dial and avre generally more prominent with wideband input.
If the response is dependent upon the setting of the MEGACYCLES dial, the 1 Mc/s
spectrum is probably breaking through to the first mixer stage. If the response
is independent of the MEGACYCLES dial setting, it is due cither to break-through
of the second and/or third harmonic to the second or third mixer stage. Remove
second mixer valve to elimminate this stage and so determine in which stage the
break-through occurs.

RA.117 Section 2, Chapter 1
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7. First V. ¥ O. Harmonics

Spurious responses may occur at 4.5, 5 5 andfor 17.5 Mcls, if C4zA

and/or C194A are open-circuit. These responses are caused by the
harmonics of the first v.f.0. breaking through to the second mixer stage and
beating with the harrncenics of the 37.5 Ivic/s heterodyne voltage.

8. B.F O Harmonics

These responses may be detected at 100 kc/s intervals between 1 and
1.5 Mc/s when the b.f.o. frequency is 100 kc/s and the receiver aerial
input is tuned.

9. Second V.¥F.O. Break-through

Responses may occur at 3.8 and 4.3 Mc/s with tuned aerial input.

Ascertain that the first and second v.f.o. are not in contact, that the
v.f.0. chassis is well bonded to the main chassis and the fixing screws are
tight.

Notes: A failure in any one of the following capacitors Cé6, C92, C9%96,
C97, C98, Cl03 or Cl04 may result in increased 'end of band’
responses. These responses will disappear when the MEGA -
CYCLE dial is detuned. The failure of C117, C327, C207, C203
or C214 can result in increased 'end of band' responses, or
b.{.0. harmonic break-through. Detuning the MEGACYCLES
dial will have no effect.

10. 1.7 Mc's Break-through

Responscs may occur at 1.7 and 3.4 Mc/s with tuned aerial input due

to radiation from the 1.7 Mc/s crystal oscillator. Ascertain that
bonding is effective between the 1.7 Mc/s oscillator/mixer chassis and the
first v.{.0. chassis.

-
e
-
-
-

-1

; : - - -
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WARNING

The Receiver will, under normal conditions, remain in alignment over
an extremely long period of time, consequently ALL POSSIBILITY OF OTHER
CAUSES OF LOW SENSITIVITY SHOULD BE ELIMINATED BEFORE RE-ALIGN-
MENT IS CONSIDERED, and should then only be undertaken by order of the
Engineer responsible for the maintenance of the equipment.

Should it become necessary to re-align any part of the receiver only a
very small angular adjustment of the trimmers should be necessary unless units
have been changed.

RA.117 Section 2
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Note:

TEST EQUIPMENT REQUIRED FOR MAINTENANCE

The following items of test gear are required to carry cut the maintenance
described in this section of the handbook:-

(1)
(2)

(3)

(4)

(8)

Valve voltmeter reading up to 10V at frequencies up to 70 Mc/s.

Signal generator capable of operating on fundamental frequencies
up to 40 Mc/s. '

Digital frequency meter measuring frequenciess at least up to
2 Mcls.

Multimeter mecasuring a.c. and d.c. quantities up te 500V with
resistance of 27,000 ohms per volt.

‘Heterodyne wavemeter measuring 40-7C Mc/s.

Telephone headset (low impedance).
Output power meter.
Noise generator TF1106 Marconi.

Miscellanecus: viz. 0. lpF capacitor, 4.7 kilohms resistor and 12p¥
trimmer capacitor.

Major users of the RA.117 Recciver arc advised to obtain facto
type test jigs for alignment of the various units. Details of 1b
jigs and specially designed test gear will be supplied on request.
A supplement to Chapter 5 (Alignment FProcedures) describing the
employment of this test gear can be made available to such users.

Section Z
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CHAPTER 2

VALVE DATA

Introduction

1. Details of valves used in the receiver are given in Tabtles 1 and 2 overleaf.
The location of valves is shown in fig. 8 and valve base connections are
given in the circuit diagram. Voltages were obtained from a B9A or B7G
stand-off valve base using a 20,000 ohms/volt meter on the optimum range
in each case. Valve pin numbers are indicated in brackets in Table 2.
2. The receiver was set as follows:~"
(1) System switch to MAN.,
(2)  R.F./I.F. GAIN to MAX.
(3) No signali.e. first and second v.f.o. off tune.

(4) B.F.O. off except for checking V19.

(5) System switch to CAL in order to check V13 and V15 only.

RA.117 ¢ e Section 2, Chapter 2.
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Valve Complement and

-
a

vnical d.c. voltages

Cct. Type

Ref. Anode Screen Cathode American Fguivalent Funcion

\2! 140(5) 75(6) 1.16(2) 6AKSW ME100 Cryvstal osc. /
arnplifier

V2 165(5) 1206{6) 3.0(2) 6AKEW MS100 Harmonic
gengrater

V3 172(1) - 1. 1{8) CES8 ECCl1gy By amplifier

90(6)

V4 175(5) 120(6) 2.0(2) 6ABE = Harmeonic mixer

V5 175(5) 95(6) - 6BAL W EF93 First v.f.o0.

V6 196(5) 85(6} 0.95(2) 6BAb E¥g3 37.5 Mels
amnlifier

VA 173(7) 120(9) 0.85(1) 6688 E180F First mixer

Vs 195(5) 85/6) 0.95(2) 6BAG EF$3 37.5 Mcls
amplifier

\A 168{7) 135(9) 0.86{1) 65688 Elagox Sccond mixer

V10 205(8)  108(6) 2.06(2) 6DAG EF93 37.5 Mc/s
amplifier

Vil 155(5; 116(6) 1.95(2} 5A KB5W M8100 Second v.f. 0.
amplifiey

vie 100{6} - - 12AT7 ECCS1 Second v.f. .

195(1) - 44(3)

Vi3 225(5) $0(6) 2.0 {2) EBEOW Calibrotor

Vi4 175(5) T0(8) 42(7) 6B26 EFQ3 First i.f,

V15 220(5)  110{6) 6.5 (7) BAL EF93

vi1é 186G(5) 28(%) 1.46{7) eBAL LE93

\B Y 15¢(5 gz(¢t) 1.36(7) HBAL EF93

18 - - 27.0(1) eA LS ER9:

Centinued overleaf oo oo

Ra. 117

Section 2, Chepter £,



Table 2 continued. . ... ..

Cct. Type
Ref. Anode  Screen Cathode Armerican Equivalent Function
155(5) 110(6) - . bAKSBZW M8100 B.F.O.
val - - - - bALS EB9l Detector and
: noise limiter
\r 2900(5} 198(6) 8 5(2) 6AQ5 Audio output
V23 203{1) - , 2.2(3) 12A7T7 ECESs! Audio amplifier
104(6) - 1.5(8) and a.f. output
V25 165(7)  135(9) 0.72(1) 6688 E180F Third mixer
V26 185(5)  135(6) 0.72(2) 6BE6W Fourth mixer
V27 14 0(5) 80(06) 1.45(2) 6AKS’W M8100 1.7 Mc/s
crystal
oscillator/
amplhifier
RALILT g Section 2, Chapter 2.
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CHAPTER 3

B

FAULT DIAGNOSIS

Introduction

1. The following notes and test procecdures enable the faulty section of the

receiver to be determined with the rminimum of delay. Unless other-
wise stated the metcr on the front panel is used for Measuring purposes.
This is set to R.F. LEVEL and the refercuce figure is 100pA for all
sensitivity tests.

2. Since the audio stages of the receiver are conventional and accessible,

normal practice will serve to trace any fault which may occur in this
section.

Test Equipment Requirements

3. The following test equipment will be required:
(1)  Valve Voltmeter.
(2) 12pF trirmmer capacitor.

(3) Signal generator.

Note: The input capacitance of the valve voltimeter must be padded to
12pF by the trimmer or alternatively by a fixed capacitor. Belore

the value or the trimmer or the fixed capacitor can be gelecicd
the input capacitance of the valve voltmeter must be known. 1f
trimmer is used, this should be connected across a capacitance
bridge and sct to the required value.

Fault Diagnosis

4. Set the controls on the front panel as foliowa: -

Ra117 5/ Section 2, Chapter 3.



A.F. CAIN set to max.
R.F./I.FP. GAIN set to rnax.
B.F.O, swiich to off.
LIMITER switch to OFF.
System switch to MAN.

5. Remove the valve V12 and crystals XIL.1 and X1.300, and connect the
output of the signal generator to socket SKT303.
6. Set the BANDWIDTH control to 100 ¢/s and tune the signal generator

for maximum indication on the meter at 100 ke/s. Switch through the
bandwidth positions. The sensitivity should be approximately as follows:-

3 ke/s less than 800uV for a deflection of 100pA

100 c/s )

300 cls )

1.2 kels ) To be within 10dB of sensitivity measured on 3 kels
) position

6.5 kels )

13.0 kels)

T In the event of the figures above not being realized, the renewal of one
or more of the fellowing valves will probably effect on improvement.

V26 fourth mixer

Vi4 firsti.f. amplifier

V16 second i.f. amplifier

V27 1.7 Mc/s osciliator/amplifier

8. Set the BANDWIL 1'H control to 3 ke/s. Refit the 1.7 Mc/s crystal

X1.300. Ccnnect the output cf the signal generator to sccket SKT301
(pink) and tune the generator to a frequency of 1.6 Mec/s. The sensitivity
should be better than 75nV for 100pA.

9. In the event of the figure above not Leing realized the renewal of V25
will probably effect on improvement.

. . e ) i -
10. Refit the valve V12 and set the ke/s scale to 500. Connect the cutput
of the generator to socket SKTI11 and set the generator to a frequency

of 2.5 Mc/s approximately and tune for maximum deflection on the mneter.
The sensitivity should be better than 250LV for 160pA.

11.  Set the KC/S scale to 0 kels and 10006 ka/s and the signal generator to

3 and 2 Mc/s respectively. The sensitivity should vot vary from
250V by more than 3dB. ! '

RA.117 42 Section 2. Chapter 3,



12. The maximum difference between check points should not exceed 3dB.

The renewal of V11, or V9 will probably effect an 1improvement if
this figure is not met, providing that the conditions outlined in previous
paragraphs have been achieved.

13.  Refit the crystal XLl and check the 1 Me/s output (SKT2 on top of the
main chassis) with the valve voltmeter to ensure that there is at least
2V output.

o)
5
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CHAPTER 4

REPRESENTATIVE TEST DATA
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CHAPTER

REPRESENTATIVE TEST DATA

Signal Input to: Frequency Input Output . Rernarks
(2) Junction of 1,000 c/s C.8v 50mW in 3 ohrns AUDIO GAIN MAX,
: A.F. LEVEL MAX,
C218 and C221B 1,000 c/s 1.0V 10mW in 600 ochms R.F. & L.F., GATTY
(output to line) MIN. B.F.O. oir.

LIMITER off. .

(b) Grid V16 100 ke/s c.w. 360mV  100pA r.f. B.F.O. off

level
Grid V14 100 ke/s c. w. 850pV 100pA r.f. System Switch
level MAN. R.F.ILLF. .
: GAIN MAX.

Socket SKT303 100 kc/s c.w. 800pV  100pA r.f. 1 Mc/s and 1.7

level Mc/s crystals
removed.

V.F.O., switch
set to EXT,.

Mc/s scale set
to 20. BAND-
WIDTH 3 kels.

(c) Grid of 2.2 Mcls c.w. 25pv 100pA 1. f. 1 Mc/s and 1.7
second mixer level Mc/ls crystals .
(T®3) 2.5 Mc/s c.w. 25pV 100pA . f. ' re-inserted,

level V.F.O. switch
2.9 Mcls c.w. 25pV 100pA r.f. set to INT.
level ' Irnage response

(i.e. receiver
frequency plus
200 kc/s) should
be at least 60dB
down.

RA.117 A Section 2, Chapter 4.



Signal Input to: Frequency

(d) Aerial input
(WiDEBAND
75-ohms)

(¢) Aerial input
(WIDEBAND -
75-ohms)

(f) Grid V10
Grid V8
TPl

3.5 Mc/s c.w.

3.5 Mcls c.w.

37.5 Mcls c.w.

Input

250mV

250raV

100pv
70pV
EmV

Output

0.5V at TPZ

0.5V at TP3

1V at TP3

Remarks

WIDEBAND 75-ohms
INPUT R.F .
ATTENUATOR

MIN.

V5 and V7 removed.
Valve voltmcter in-
put shunted to 12pF.

WIDEBAND INPUT.
R.F. ATTENUATOR
MIN.

V5 and V7 refitted.
V9 and 1 Mc/s
crystal removed.

“Valve volimeter in-

put shunted to 1ZpF.
MEGACYCLES
scale 3.

V9 and V5 and !
Mcls crystal re-
Valve
voltmeter input
shunted to 12pF.

moved.

(g) With the 1 Mc/s crystal in place, the output at socket SKT2 should be

approximately 2 volts.

(h) The level of the 37.5 Mc/s drive at TP3 should be between 2 and 10
volts at any MEGACYCLES setting.

RA 117
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CHAPTER 5

GENERAL SERVICING AND ALIGNMENT PROCEDURES

GENERAL SERVICING

Introduction

L. The follewing tests will assist in checking the performance of the
receiver.

2. Component layout illustrations, fig.8 to 23 inclusive, give an overall
picture of the receiver sub-assemblies and chassis underside.

3. Removal of the main base cover will, without removal of further
covers, reveal the power and audio stages, and the 100 ke/s i.f.
amplifier chassis.

4. To gain access to other stages, further covers must be removed,

they are the second mixer (compartment 7) and the crystal oscillator/
amplifier and harmonic generator stages (compartments 4, 5 and 6) fig. 15.

Test Equipment Requirements

5. The following test equipment will be required to carry out tests on the
receiver:-

Telephone headset
Cutput power meter

W b =

Signal generator

o~ — o~ o~

-

e N N Nt

Multimeter
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RECHIVIEER TESTS

"Recerver Ovevall Gain Test (C. W)

Perform o sensitivity test as follows: -

(1) Set the controls on the receiver as follows: -
R.T. RANGE T 241 Mc/s
MEGACYCILLES 3
KILOCYCILES 500
RO, ATTENUATOR MIN
System switch MAN
DANDWIDTH - 3 ke/s
1, F. O, switch ON
B.F.O. NOTE 1 ke/s
R.F./L V. GAIN fully - clockwise

Sct V. I, Q. switch to INT
msert crystal X1,1 and XL300
Connect PIL12 to "T'" adaptor
Connect PL303A to SK306

(2) Set the controls of the output meter for 600 ohms impcdance
and a range of 6mW. Connecct the output meter across one of
the 600 ohrn 3mW windings and terminate the other windings with
resistors to match their marked impedance.

(3) Set the controls of the signal f{zcncrator for a ¢c.w. output of
1pV at 3.5 Mc/s and an impedance of 75 ohms. Conncct the

output of the signal gencrator to the antenna input of the receiver

(4) Tune the receiver to the output frequency of the signal generator
and check that a reading of 3mW can be obtained within the range
of the A. T". GAIN control.

(%) Repeat the test with the B. F. O. switched off and a 30% modu-
lated signal at a level of 3.5pV from the signal generator.

Signal-to-Noisc 'est

7. Perform a signal-to-noise ratio test as follows:-
(1) Set the receiver controls as follows:-

R.F. RANGE 1-2 Mc/s
MEGACYCLES 1
KILOCYCLES 500
R.F. ATTENUATOR MIN
System switch . MAN

RA.T117 Section 2, Chapter 5.
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BANDWIDTH "3 kels

BL,F .0, switeh ON
B.¥F.C, NOTE 1 kels
A.F. GAIN fully--~lockwise

SPEAKER _ OFF

(2) Set the controls of the output meter for an impedance of 3 ohms
and a power range of 6UmW and connect it to the I1W 3 ohm out-
put terminals of the receiver.

(3)  Set the controls of the sigral generator for a c.w. output of IpV
at 1.5 Mc/s and an impedance of 75 ohms. Connect the output
of the signal generator to the receiver antenna input socket.

(4) Tunec the receiver to the output frequency‘of the signal generator
and adjust the R.TF./I.F. GAIN control for a reading of 50mW

on the output meter.

(5)  Switch off the input signal and check that the output meter does
not read more than 0.32mW.

(6)  Repeat the test with a 30% modulated signal at a level of 3. 5pV
and the receiver B.F.O. switched off.

(7) Perform signal-to-noise ratio tests at 3.5, 6.5, 12.5 and
24.5 Mc/s. ‘ '

A . V.C. Test

8. Perform a test of the a.v.c. circuits as follows:-

(1)  Set the controls of the receiver as follows:-
R.F. RANGE 2-4 Mcls
MEGACYCLES 3
KILOCYCLES 500
R.¥./1.7. GAIN fully -clockwise
R.F. ATTENUATOR  MIN.
System switch | A.V.C.
A.V.C. switch SHORT
BANDWIDTH 3 kels
B.F.O. switch OFF

(2) Set tha controls of the output meter for an impedance of 3 ohms
and a power range of 200mW. Connect the meter to the |'W

3-o0hm terminals of the receiver.

RA.117 Section 2, Chapter 5.

c\
PR



(4)

(5)

Set the controls of the signal generator for a 30% modulated
- ~ ~ H . .

signal of 1pV at 3.5 Mc/s and an impedance of 75 ohms.

Connect the signal genérator output to the receiver antenna

input socket.

Tune the receiver to the output frequency of the sigral gencrator
and adjust the A.¥. GAIN control until the output indicates 10mW.

Increase the output of the signal generator to 100mV {(+100d4dB)
and check that the reading on the output meter does nct exceed
50mW (+7dB on 10mW).

A.F. Level Mcter Test

9. Periorm a test of the A.F. LEVEL metcer calibration as follows:-
{1}  Set the controls of the output meter for an impedance of 600 ohms

(2)

(3)

and a power range of 120mW. Ccnnect the meter across the
600-ohm 10mW output terminals.

Set the controls of the signal generator for a 30% modulated
output of 3.5 Mc/s at an impedance of 75 ohms and a level of
5pV. Connect the signal generator to the antenna input
socket of the receiver.

Tune the receiver to the output frequency of the signal generator
and adjust the A.F. LEVEL control until the meter reads exactly
10mW-. Check that the external output meter reads within 1dB
of 10mW.

It is important that the A.F. LEVEL contrel is not turned towards its
maximum position unless the 10mW 600-ohm winding is suitably
terminatad with a load.

. Noise Factor Test

10. Perform a noise factior test as follows:-

(1)

RA.117

Set the receciver controls as detailed below: -

R.F. RANGE 16-30 Mcls
MEGACYCLES 23
KILOCYCLES 0

o
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Systern switch MAN

R.EF.ATTENUATOR MIN
BANDWIDTH 3 kels
B.F.O. switch ON
LIMITER OFF
R.F./I.F. GAIN maximum gain position
B.F.O. NOTE 11 kels
SPEAKER ON
(2) Set the noise generator RANGE switch to OFF.
(3) Connect the noise generator output to the receiver antenna input
socket.
(4)  Set the controls of the output meter for an impedance of 3 chms

and a power range of 60mW and connect it to the 1W 3-ohm
output terminals of the receiver.

(5) Set the A.F. GAIN control for a convenient level and adjust the
MEGACYCLES tuning and R.F., TUNE controls for maximum
noise in the loudspeaker.

(6) Adjust the A.F. GAIN coatrol to obtain a reading of approximatel‘f
10mW on the output meter. Check that the MEGACYCLIES and
R.F. TUNE controls are set for maximum output and then reset
the A.F. GAIN control for exactly 10mW.

(7) Set the noise generator RANGE switch to 0-10.

(8) Adjust the noise generator output level control until a reading of
20mW is obtained on the output meter.

(9) The noise factor of the receiver is given by the noise gencrator
meter reading for the range in use. '

(10) Perform ncise factor tests at 1.5, 3, 6, 12 and 24 Mc/s, the
noise level should not exceed 7dB throughoui the entire frequency
range. ' '

ALIGNMENT PROCEDUR ES .

Introduction

€
11. The receiver will, under normal conditions, maintain the factory

alignment over an extremely long period of time. Conseqguently

RA.I17 ’ Section 2, Chapter 5.
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ALIL POSSIBILITY CF OTHER CAUSES OF TROUBLE SHOULD I'E

ELIMINATED BEFORE RE-ALIGNMENT IS CONSIDERED.

12. If it becomes necessary to re-align any part of the receiver, only a

very small angular adjustment of any trimrmer should be necessary.
The signal generator must have a high degreec of frequency resetting
accuracy and be very stable.

13. Unless otherwise stated, the front panel mounted mecter is used as
the output indicator.

100 ke/s I . Amplifier

14. - First and Second I. ¥V, Amplifier

Remove the second v.f. 0. valve V12. Set the System switch to MAN,

the R.F. /I. F. GAIN to MAX and the meter switch te R. ¥. LEVEL.
Connect the signal generator (100 ke/s c.w. ) via a 0. lpF capacitor to the
grid of V16 (pin 1). Adjust C191 to obtain maximum indicaticn on the
meter. The output {rom the generator required to produce 100pA deflection
on the meter should be approximately 32C0mV. Conncct the signal generator
via a 0. 1pF capacitor to the grid of V14 (pin 1) and connect a 4. 7-kilohms
damping resistor across L72. Adjust Cl79 and C1951 to give maximum
indication. '

15, Remove the 4. 7-kilohms resistor from L 72 and connect it across L73.

Adjust C171 for maximum indication. Remove the 4. 7-kilohms resistor.
The signal generator output required to produce a 100pA deflection should be
approximately 800pV. Tune the signal generater thirough the pagshand and
note the 'double peak' response. 7The peak separation should be approximately
9 kc/s and be symmetrical about 100 ke/s. If the peak amplitudes differ,
slight re-adjustment of C195B will compensate for this. The 6dB bandwidth
should be approximately 14 ke/s.

16. 100 ke/s (1.-C) Filter

Remove the left hand gusset plate. Remove the 1.7 Mc/s crystel X1,300

and set the controls as in 14 a2bove. Connect the cutput of the cignal
generator (100 ke/s) to socket SKT303. Remove the L~C filter can. Locate
the two red free~ended leads connected ot one end of the trimming capacitors
C153 and C158 in the second and third secticns of the filter and counect the [rec
ends to their respective 470k damping res’stor R77 and REO at the terminal post
ends. Replace the fiiter can. Set the bandwidth to 100 ¢/s. Tunec the signal
generator to give maximum indication on the front psinel meter then switch to
1.2 ke/s.  The frequency of this setting should be within £'00 ¢/s of 109 ke/ .

=
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should be within 100 ¢/s of 100 kc/s. Adjust the trimming capacitors C162, C158,
C153 and C147 in this order several times until maximum output is obtained.

17. Remove the L-C filter can and disconnect the red leads from the terminal
post ends of the 470-kilohms resistors. Replace the filter can. Set the

controls of the signal generator for an output of 200pV approximately for 100pA

on the front panel meter. Check that the bandwidths agree (approximately)

with the following figures:-

-6dB -66dB . Sensitivity for 100pA

3.0 ke/s 15.ke/s Less than 200pV
(Mecasured input becomes
reference level)

100 ¢/s Less than 1.5 kc/s

2.
300 ¢c/s Less than 2.0 ke/s To be within 10dB of

1.0 kc/s 8 kc/s s

reference level measured
3
7.0 ke/s 22 ke /s on 3 kc/s position
13.0 ke/s 35 ke/s

18. Crystal Filter

Remove the 1.7 Mc/s crystal X1.300 and set the controls as in 14. above.
Set the BANDWIDTH switch to 300 ¢/s. Connect the signal generatox
to socket SKT303. Tune the signal generator slowly through the passband and
observe the crystal responses (f1 and f2). Care must be taken as the tuning
of these is very sharp. Retune the signal generator to the mean of {1 and {2
and adjust C110 and C148 for maximum output. Resct the signal generator
frequency to 100 kc/s and adjust the output to produce a reading of 100pA.
Set the generator frequency to 101,025 c¢/s, increase the output by 66dB and
adjust the phasing control C199 to obtain minimum output (i.e. the point of
rejection occurs). Increase the generator frequency slowly and ascertain that the
meter reading does not exceed 100pA. Slowly decrcase the signal frequency until
100pA reading is obtained and check that the frequency is not greater than 100, 900
c/s. Tune through the passband, adjusting the signal generator output as
necessary to avoid meter damage. Note the highest frequency at which a signal
generator output equal to that used at 101,025 ¢/s gives an output of 100pA.
This frequency should not be less than §9,100 c/s.

19. Slowly decrecase the signal {requency and ensure that the output does not

rise above 100uA. Decrease the generator output by 66dB and re-check
the frequency response within the passband, re-adjusting C110 and C148 if
necessary. Set the signal gencrator frequency to 100 ke/s and adjust the output
for 100pA level. Increasec the signal generator output by 6dB and check the
bandwidth for 100pA output. The bandwidth should be between 270 and 330 ¢/s
and the mid-position should not deviate from 100 ke/s by more than 25 ¢/s.  The
sensitivity should be approximately 200pV for 100pA deflcction.

RA. 117 6l Scection 2, Chauvter 5.
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20. Switch the BANDWIDTEH control to 100 ¢f/s.  Repeat the procedure with

signal generator frequency settings of 100, 925 cls, 100,800 ¢/s and
99,200 c/s. Adjust the phasing capacitor C118 only. The 6dB bandwidth
should be between 80 and 129 c/s, and the deviation from the mean less than
25 ¢ls. For 100pA output, the input should be approximately 150pA.

21. Disconnect the signal generator and refit the 1.7 Mc/s crystal.

22. Use of Digital ' Frequency Meter

The alignment of the i.f. amplifier and in particular the crystal filter
involves the measurement of frequencies to far greater accuracies

~than those normally obtainable from signal generators. A digital frequency
meter should therefore be employed. The equipment should be connected to
SK8 or SK9. The exact frequency passing through the circuit will be displayed
on the indicator panel. Should the level of output at any time during the
alignment procedure be insufficient to drive the frequency meter, the signal
generator output can be increased to obtain the frequency check but must be
restored to the lower value for level measurements. When such-increases
are made, the meter on the receiver panel should be switched to A\F. LEVEL
to avoid damage.

Second V.F O,

23. Minor Corrections

The variable capacitor has been carefully adjusted and should not be
re-a¥justed unicss absolutely necessary. Minor corrections can be
made as follows:-

(1) Set the System switch to CAL.

(2)  Set the KILOCYCLES cursor in line with the MEGACYCLES
cursor (i.e. central).

(3) Ensure that the B.F.O. switch is OFF.
(4) Rotate the R F [I.F. GAIN to MAX.
(5) Set the BANDWIDTH switch to 3 KC/S.

{6)  Sect the KILOCYCLES scale to zero (0 KC/S) and adjust the
capacitor C306 to give zero beat note in the loudspeaker.

RA.117 ’ 77 Section 2, Chapter 5.



(7)  Set the KILOCYCLES scale to that zero beat point which is
nearest to the 1000 KC/S position..

(8) Lock the drive sprocket.

(9) Adjust the position of the film scale to produce a correct
calibration.
Note: When moving the film scale relative to the sprockets, grip both

sides of the film scale in order to create a loop which will allow
the film to slide round the drive sprocket; the drive sprocket is
on the left when facing the receiver and hence movement of the
film scale will have to be to the left.

(10) Repeat (6) to (9) until an adequate degree of accuracy is obtained.

Important Note: The tuning slug of L55 has been sealed by the manufacturer
and must not be touched under any circumstances.

24. Replacement of Variable Capacitor

The procedure described below should not normally be carried out unless
the variable capacitor C310 is being replaced. Before electrical adjust-
ment, the following mechanical points should be verified:-

(1) Check that the fixed and movable vanes of C310 are fully
meshed.

(2) Check that the distance from the cursor to the extreme end
of thic scale adjacent to the 1000 kc/s'point, is approximately
74-in. Should this distance vary appreciably from 74 -in.
carefully lift the scale from the drive and move the scale
round to the required position.

(3) Whenever the scale is replaced, endeavourto re-align by
adjusting the film to the correct position beiore trimming.

25, The procedure for clectrical adjustrnent is carried out as follows:-

(1) Proceed as in 24. (1) above.

(2) Check the calibration of the v.f.o. at 100 kc/s intervals;
if the error exceeds | ke/s, adjust carefully the plates
of the rotor of the variable capacitor in order to correct
the calibration.  «

RA. 117 ’ Section 2, Chapter 5.



26. 1.6 Mc/s Rejection Filter

Disconnect lead to SKT300A and apply 1.6 Mc/s signal generator output
to SKT300A. Set METER switch to 'S' METER and adjust core of 1.302
for minimum meter deflection.

27. B.¥F.O.

Set the System switch to the CHIECK B. F.O. position. Switch the meter
switch to R. F. LEVEL. Switch the b.f.o0. on and set the b.f.o.

frequency control knob to zero. Adjust C199 as necessary to obtain zero-beat.

Observe that the meter reads at least 100pA,
28. If the b.f.o. frequency control knob has been removed, adjust the
frequency capacitor for zero-beat with the identification mark on the

shait uppermost. Replace the knob so that the pointer indicates zero.

29. 37.5 Mc/s Filter and Amplifier

Remove the 1 Mc/s crystal, second mixer valve V9 and the first v.{.o.
valve V5. Check that all the screening covers are in place. Ceonnect
a suitable valve voltmeter, shunted to 12pF, to TP3. Inject an accurate

37.5 Mc/s signal at TPl. Ensure that the valve volimeter and signal gcnerator
leads are short to avoid regeneration. Adjust LL50, C90, C81, C72, C5&3, C55,

“

C45, C35, C24, 1L.28 and 1.33 in that ordexr, several times, to obtain maximum
outiit,  The input required to produce 1V should be approximately 2. 5mV.
1B bandwidth of the 37.5 Mc/s chain should lie between 229~300 ke/s.
I'he bandwidth at 40dB should not exceed 750 kc/s. The mean of the
frequencies corresponding to the 6dB points should not deviate from 37. 5
Mc/s by more than 20 kc/s and by more than 25 kc/s at 40dB bandwidth.

30.  C108 is adjusted to avoid interaction between the 37.5 and 40 Mc/s
filters and should not normally require further adjustment. Fit the

1 Mc/s crystal, the second mixer and the first v.f.o. valve.

31. 1 Mc/s Oscillator

Connect the valve voltmeter to the 1 Mc/s output plug PL2 and adjust

L.2 fer maximum output (2-3 volts). C2A may be adjusted to "pull”
the crystal to the correct frequency; however, adjustment of crystal
frequency should not be attemipted unless a standard is availuble having an

: (
accuvacy of better than one part in 10°,
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32. Seconda Mixer Drive Level

Remove the sccond mixer valve V9.  Connect the walve veltmeter,

shunted te 12pF, to TFP3, Tune through cach megacycle calibration
polnt and check that the leve! output lies between 2 arnd 10V, To equalise
the drive at 28 and 29 Mc/s carefully adjust C7.

33, First V..

Slacken off the mechanical end-stop until it is inop:rative. Set C76 to

maximumn capacity and ensure that the calibraticn mavrk at the zero end
of the MEGACYCLES dial coincides with the cursor. Tighten end-stop after
moving the scale free from the step. Check that the mechanical stops
Op(’“'l* hefore the capacitor end-stops become effective at both ends of the
band.

34. To re-adjust the first v.f.o. calibration, a heterodyne wavemeter should

be employed. This is coupled very loosely to V7 by placing its input
lead in the vicinity of the valve base. The 1 Mc/s crystal, V12 and V27
should be removed.

. Set the wavemecter to 40.5 Mc/s and the MEGACYCLES dial to zero.
Adjust L36 for zoro-beat.- Change the wavemeter setting to 69.5
Mc/s and the MEGACYCLES dial to 29. Adjust C77 for zero-beat. Repeat
adjustment as necessary. Check the frequency calibration at 1 Mc/s inter-
vals and ensure that the megacycle positions are reasonably central on the,

scale markings. Rernove the first mixer valve V7 and Cormect the valve

(O8]
(O]

valtraneter, shunted 1o 12pF, between TP2 and the chazsis, Check that the
vilve voltmeter indicates at least 1.5V over the ranze. R fit the 1 Mc/s

crystal, VI2 ard V27.

36, Anienna Circuit

Remove the first v.{.0. valve V5 and the first mixer valve V7 and set

the receiver cunfrols as follows:-

R.F. ATTENUATOR to MIN.
R.F. RANGE Mc/s to 1-2 Mc/s.
System switch to MAN,

R.TF, /1 F, GAIN to MAX.

37. Remove the screcning cover from around C184/B and connect a 1-
kilotun resistor across the secondary section (C18B rear section).
Set the R.F. TUNE control to approximately 7/8ths of its travel in a clock-

wise direction. ‘
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38. Connect the valve voltmeter, shunted to 12p¥, between TPZ and chassis.
Connect the output of the signal generator to the aerial input socket.
Sct the generator for a frequency of 1 Mc/s.

39. Remove the top core from the transformer L8 and adjust the primary

core for a maximam deflection on the valve voltmeter. - {The position
of this core should be such that it tunes at a point nearcst the bottom of the
transformer).

40. Remove the 1 kilechm resistor from the secondary section and conncct
it across the primary scction of C18. ‘

41. Refit top corc {secondary) and adjust it for a maximum deflection on
the valve volimeter.

42. Remove the 1 kilohm resistor {rom the primary of Ci3.
43. Resect the signal generator [requency to 2 Ma/s and adjust the R, I'.

TUNE control (C18) for maximum output on the valve voltmeter then
adjust the trimmez capacitor C233 for a maximum deflecticn on the valve

voltmeter also check for symmetrical response.

44, Repeat the above procedurce for the R. F. RANGE switch scttings and
frequencies listed in Table 1 below. Check that the maximum voltage

input to give 0.5 volts cutput is as shown in Table Z below.

TABLE 1
ALIGNMENT ALIGNMENT
R. F. RANGE INDUCTOR ] TRIMMER i -
NDUC FREQUENCY R FREQUENCY
2-4 1.7 2 Mc/s C234 4 Mc/ s
48 L6 4 Mc/s C235 8 Mc/s
8-16 L5 3 Mc/s C236 16 Mc/s
16-30 L4 13 TVIC/S(CISat C237 30 Mc/s
' max. )
TADLE 2
R.¥F. RANGE L. F. H.F.
1-2 Mc/s TmV TmV
2-4 Mc/s 10mV 10mV
4-8 Nic/s 12mV 16mVv
8-16 Mc/s 22mv . C26mV
16-30 Nc/s L 22mV 30mV
—— | UL SV
RA.1:17 SGoction 2, Chuapter 5.
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46. Crystal Calibrator

Should no output be obtained frorn this unit when the System switch is in
the CAL position and the KILOCYCLES scaie set at a 100 kcls check
polnt, or if spurious responses are obtained over the kiloecycles range, proceed

as follows:-

Set the KILOCYCLES scale to a 100 kc/s poirt and check the
tuning of L.70 by carefully rotaring the cove a half-turn either
side of the setting If the signal does not appear, restore
the core tc its original setting and repeat the check with L75.
If the signal is heard, the cores of LL70 and L75 should be
set to the centre of the range of adjustment over which a
clean signal is produced.

47. Should a major fault be suspected, or if LL70 or L.75 have been inad-

vertently misaligned, it will be necessary to remove the urit and make
up an extension cable so that the unit may be operated ocutside the receiver.
The crystal calibrator may be aligned as follows -

Remove V13 and connect the valve voltmeter probe to grid 3
(pin 7)  Inject a 900 ke/s ¢ w. signal, from the signal
generator, at the grid of V15 (pin 1) and adjust L.75 for
maximum output. Disconnect the valve voltmeter and the
signal generator, replace V13 and remove V15. Connect
the signal generator to grid 1 {pin 1) of Vi3 and the valve
voltmeter to the grid 1 connection (pin L) of V15. Set the
signal genevator to 100 kcl/s c.w. ana adjust L, 70 for
maximum indication on the valve voltmeter. Disconnect
the valve voltmeter and the generator. Fit V15, Ccnnect
the coaxial connector to PLZ2 on the recciver.

48. The output should be approximately 0.2V measured between pin 6 of the
octal plug and earth.

49 40 Mc/s Filter

This filter is over-coupled and cannot be readily aligned without a

40 Mc/s sweep oscillator Re-adjustment therefore should not be
attempted unless the specially designed test cquipment and factory-type
alignment jigs are available. .

50 1 6 Mc/s Band-Paass Filter

To carry out alignment of this f{ilter, the mixer chassis must first
be removed. After the removal of the chassis, turn the receiver on

RA 117 ' Section 2, Chapter 5.



to its side and reconncct, froir: the underside, the two leads (6 3V and
200V h.t. ) to their respective pins.

51. Remove all the valves on the chassis except the third mixer V25.

Connect a suitable valve veltmeter, shunted to 7pF, to pin 7 of V26.
Inject an accurate 1.6 Mc/s signal at socket SKT301 (pink). A large input
from the generator should be used initially and reduced as necessary
throughout the alignment. Adjust cores [.306 and L309 in the first i.f.
transformer and cores 1L313, 1.314 in the second i.f. trausformer for a
maximum reading on the valve voltmeter.

52. Check the gain of the i.{. amplifier as follows:-

(1) Connect the signal generator to SKT301 of V25. For an input
of 125V, an output of not less than 500mV should appear at
pin 7 of V26

(2)  Check that the 13 ke/s bandwidth is obtained with not more
than 2dB fall in output and that the response curve is
reasonably symmetrical.

(3) Refit valves and mixer chassis.

53. 2-3 Mc/s Band-Pass Filter

This filter is pre-aligned and should not require further adjustment.
If the performance of the receiver has deteriorated and the filter is
suspected, it should be returned to the factory to re-adjustment.

54. 1.7 Mcls Oscillator/ Amplifier

With a valve voltmeter connected to SKT306, adjust the core of L.330
for maximum meter indication.

RA.1L7 73 ' Section 2, Chapter 5,
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CHAPTER 6

DISMANTILING

Unit Breakdown
1. The receiver may be‘rapidly dismantled to eight sub units as follows:
(1) Front Panel
(a) Tuning escutcheon.
(b) Loudspeaker and escutcheon.

(2)

(3)

RA. 117

(c) Output level meter.

Second Variable Frequency Oscillator

(a) Second v.f.o. (VlZ)a‘

First Variable Frequency Oscillator

() R.F. Amplifier (V3).
(b) First v.f.o. (V5).
(c) First mixer (V7).

100 kc/s I.F., Amplifier

(a) Beat frequency oscillator (V1i9).

(b) . Crystal filter.

(c) 1.-C filter.

(d) First and second i.{. amplificrs (V14 and V16).
(e) A.V.C. and T.C. stages (V1§&).

(f) Detector and noise limiter (V21].

(g) 100 ke/s output (V17).

Crystal Calibrator {V13 and V15).

Main Chassts

(a) Aerial (antenna) attenuator.
(v) Crystal oscillator amplifier (V1).

. £
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Harmonic generator (V2).

30 and 32 Mc/s low-pass filters.

37.5 and 40 Mc/s band-pass filters.

Harmonic mixer (V4).

The 37.5 Mc/s ampiifiers (V6), (V8) and (V10).
Second mixer {V9).

A.F. output stages (V22) and (V23).

[oR

.~ — —— — o~
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(7) 1.7 Mc/s oscillator/amplifier and mixer unit

(2) Second v.f.o. amplifier (V11).

{(b) Third mixer (V25).

(c) Fourth mixer (V26).

(d) 1.7 Mc/s oscillator/amplifier (V27).

(8) 2-3 Mc/s Band-pass Filter

Dismantling and Re-assembly Instructions

2. Front Panel
(1) Remove all control knobs.
(2) Unscrew the eight instrument head panel {ixing screws.
Note: The two screws at the bottom of the front panel,
adjacent to the jack sockets, are secured to the
main chassis with nuts.
(3) Carefully withdraw the front panel and unsclder the connections

to the meter and speaker switches; alternatively, the number
of wires to be unsoldered can be minimized (loudspeaker only)
by removing the securing nuts on the SPEAKER and METER
switches. The panel may now be completely removed.

Note: When replacing the B.F.O. NOTE control knob,
ensure that the identification mark on the shaft
is uppermost and that the pointer indicates zero
when zero-beat is obtained.

(4) Re-assemble in the reverse order.
Note: When removing the control knobs secured by a
hexagon collet insert the collet must be shot loose

from the spindle by a slight knock on the chromed
centre of the control knob.

RA.117 -8 ' Section 2, Chapter 6.



Second Variable Frequency Oscillator

3. (1)  Remove the bottom cover.

(2)  Unsolder the three connections on the 4-way tag strip,
adjacent to the terminal strip, situated in compartment
11 (sce fig.15: Key tc Under-chassis Layout).

(3) Remove the front panel: sece para.2. above.

(4) Withdraw the Crystal Calibrator Unit by slackening the two -
knurled nuts, disconnecting the coaxial cable and unplugging
the unit. ‘

(5)  Unbolt the cable cleat securing the dial light cable.
(6)  Unclip the lampholder.
(7) Disconnect the coaxial cables.

(8) Remove the screws securing the Megacycles dial to the
boss and withdraw the dial.

Note: Do not unscrew the boss from the shaft. Unscrew
the two unit retaining screws on the top of the
chassis and one retaining screw from the underside
of the main chassis in compartment 11. '

(9) The v.f.0. may now be withdrawn vertically. When
servicing this assembly, clean the wormwheel and the
split gear on the ganged capacitor shaft with carbon-
tetrachloride, then apply with a brush, to the worm-
wheel only (fig. 11), a thin coating of Maclybdenum
Disulphide grease (Rocol '"Molypad').

(10) Re-zssemble in the reverse order.

Renewal of Filimn Tuning Scale

Note ... ’
Great care must be taken when feeding a new film into position

to avoid twisting or buckling.

RA.117 77 Scction 2, Chapter 6.



4. (1) Rotate the KILOCYCLES scale to the limit of its travel at the
1000 kc/s end of the scale. Apply the scale lock.

]

(2) Remove the dial illuminating lamp and its holder.

(3) Hold the two gear wheels at the top of the right-hand film
bobbin against the spring tension and remove the two
screws securiag the idler gear mounting assemtbly.

(4) Ease the idler gear clear of the film bobbin gear wheels and
carefully ease the spring tensioa from thermn. The filin
bobbins are then free to revolve independently.

(5) Carefully lift the film clear of the tuning drive sprocket

and withdraw the film via the back of the loudspeaker.

Fitting a New Film Scale

5. (1) Carefully feed the low frequency end of the film scale via the
rear of the loudspeaker, the front of the tuning drive sprocket
and the front of the guide roller mounted between the two
right-hand film bobbins. Engage the prepared end cf the
film in the right-hand bobbin Slowly wind the film, under
very light tensicn, onto the bobbin until the STOP marking
is approximately in the centre of the escutcheon window.

(2) Carefully fced the free end of the film via the rear of the
loudspeaker and the rear of the tuning drive sprocket.
Engage the prepared end of the film in the lz2ft-hand film
bobbin. Slowly wind the filrn, under very light tension,
onto the bobbin until the sprocket holders in the film
engage with the tuning drive sprocket.

(3) Maintain the STOP marking approximately in the centre
of the escutcheon window and take up any slack in the film
by rotating the bobbinus in opposite directions. When all
the slack has been taken up, rotate the gear wheels on top
of the bobbins a further % to 2 turn ageinst the spring
tension and hold them in position. Refit the idler gear
wheel and mounting plate. Secure the mounting plate
screws and release the gear wheals,

RA.117 %o ‘ Section 2, Chapter 6.



(4) Check that the STCP marking is still approximately in the centre
of the escutcheon window. ' :

Second V.F.O. Variable Capacitor

Note: Refer to the second v.f.0. alignment procedure in Chapter 5,
para.Z24. before attempting to refit the variable capacitor.

6. (1) Remove the second v.f.o. from the receiver in accordance with
the instructions in para.3. above.

(2) Unscrew the remaining cover plate.
(3) Unsolder the capacitor connections.

(4) Remove the drive gear and collet.

(5) Unscrew the four fixing screws holding the capacitor to the
bracket.
(6) Re-assemble in the reverse ordér, ensuring that the anti-

backlash gears are loaded.

First Variable Frequency Oscillator

7. (1) Remove the front panel, the bottom cover and the screens
from compartments 1, 6 and 8. (See fig.15: Key to
Under -chassis Lavout).

(2) Unsolder the connecting wires from the two turret lugs
situated in compartment 8, the leads to the turret lug in
compartment &, the pin connections in compartment 2 and
the screened cable in compartment 1.

(3) Unscrew the three fixing screws on the top of the unit.

8. (1) Fitting a new chain:-

(a) Take a 63-link length of chain.

(b)  Hold chain tension sprocket down towards the chassis,
and fit new chain round the two chain wheels.

+

RA. 117 ! Section 2, Chapter 6.



(c) Release the iens on sprocket ensuring that it holds the
chain under tension. See Front Panel instructions
regarding refitting of B, F.O. NOTE control knob;
para.2. above. ’

100 kc/s I.F. Amplifier

9. (1) Remove the left-hand gusset plate adjacent to the anit.

(2)  Unsolder the leads to the 4 and 12-way tag strips (fig. 7) and
the 100 KC/S OUTPUT plugs.

(3) Disconnect the coaxial lead to the 1.7 Mc/s oscillator/amplifier
and mixer unit.

(4) Remove the six screws securing this unit to the main chassis.
Note: Removal of tne R.F./I.F. GAIN control on the
b.f.o. assembly is necessary in order to obtain

access to one of the six securing screws.

'(5) Re-assemble in the reverse order.

Beat Frequency Oscillator

10. (1) - Remove Front Panel,
(2)  Remove bottom cover.
(3) Disconnect lcads from R.F./I.F. GAIN potentiometer.
(4) Rembove side plates adjacent to i.f. amplifier.

(5) Remove screw securing cable cleat situated adjacent to
150mH choke assembly on underside of i.f. amplifier.

(6) Disconnect red-white lead of b.f.o. cableform from terminal
on adjacent 12-way tag strip.

(7) Withdraw red-white lead from cableform.

(8) Disconnect brown leads from pin 4 of V18 socket.

RA.117 g2 . Scction 2, Chapter 6.



(9) Disconnect blue leads from pin 7 of V21 socket.

(10) Remove remaining three screws and crinkle washers to
release b.f.o. assembly from i.f. amplifier chassis.

(11) Re-assemble in the reverse.order.

1.7 Mc/ls Oscillator/ Amplifier and Mixer Unit

11. (1) Remove the bottom cover and the screen from compartment 7.
(2) Unsolder the two pin connections.
(3) Disconnect the coaxial cables.
(4) Remove the three screws securing this unit to the main
chassis.
(5) Re-assemble in the reverse order.

Valve Replacevment

12.  With the exception of V5, replacement of valves will not affect

receiver alignment. When V5 is replaced refer tc Section 2,
Chapter 5.
RA.117 83 Section 2, Chapter 6.
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. . 23
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CHAPTER 7

COMPPONENTS LIST -

Cct. Tol N,A,T.O, No.

Valu Descripti Rat. an rer
Ref. ue Description Rat % 5905-99.- Marufacture:

Resistors

R1 10k ' Carbon W i0 022-2130 Erie 16
R2 10082 Carbon iw 10 022-1110 Erie 16
R3 1509 Carbon W 10 022-1131 Erie 1
R4 1009 Carbon W 10 022-1110 Erie 16
"R5 1508 Carbon W 10 022-1131 Erie 16
R6 4.7k Carbon W 10 022-2090 Evie 8
R7 15090 Carbon W 10 022-1131 Evrie 16
R8 1500 - Carbon W 10 022-1131 Erie 16
R8A 470 Carbon W 10 022-2214 Erie 8
R8B 6808 '~ Carbon W 10 022-1214 Erie 16
R9 2200 Carbon 1w 10 022-2132 Erie 8
R10 1500 - Carbon AW 10 022-1131 Erie 16
R11 1509 Carbon *W 10 022-1131 Erie 16
R12 33k Carbon Iw . 10 022-2195 Frie 8
R13 33kR - Carbon W 10 022-2173 Erie 1
R14 1509 Carbon W 10 022-1131 Erie 16
R15 1000 Carbon W 10 022-1110 Erie 16
R15A 758 Carbon W H 022-3038 Erie 16
R15B - 2.2kQ Carbon W 10 022-2046 Erie 16
R16 6809 Carbon W 10 022-1215 Erie 16
- R17 1k$2 Carbon W 10 022-2006 Erie 8
R18 4700 Carbon iw 1 022-1195 Erie 8
(Assy. with 1.20)
R19 270kQ Carbon iw 10 ~ Erie 16
R19A 100kQ Carbon iw 10 022-3038 Erie 16
R20 1k Carbon + 10  022-2005 Erie 16
R21 330 . Carbon +W 10 022-1173 Erie 16
R22 4709 Caxbon L EW 10 022-1143 Erie 16
R23 820 Carbon IW 10 022-3029 Evie 16
R24 ] Ok$2 Carbon iw 10 022-2131 Erie 16
R25 106 ‘Carbon Aw 10 022-1002 Erie 16
R26 iof Carbon W 10 022-1002 Erie 16
R27 100 Carbon ° 4w - 10 022-1002 Erie 16
R28 6800 Carbon W 10 022-1215 Erie 16
R29 1.Q '~ Carbon W 10 {22-2005 Erie 16
R30 2200 Carbon Lw 10 022-1152 Erie 16

RA,117 d Section 2, Chapter 7.



Cct, . Tol N,A.T.O. No.
V 1 D S t Y R t. 11c 7
Ref. alue escription a % 5905 -99 - Manufacturer

Resistors continued ...ceo.-.

R31 4709 Carbon "+ W 10 022-1194 Erie 16
R32 100kQ Carbon W 10 022-3038 Erie 16
R32A  100kQ Carbon iw 10 022-3038 Erie 16
R32B  10kQ Carbon W 10 022-2131 Erie 16
R33 DELETED -

R34 470kQ Carbon W 10 022-3122 Erie 16
R35 10k$ Carbon AW 10 022-2131 Erie 16
R36 100 © Carbon W 10 022-1002 Erie 16
R37 - 1kQ Carbon W 10 022-2005 Erie 16
R38 685 Carbon W 10 022-1088 Erie 16
R39 22k Carbon W 10 022-2173 Erie 1

R40 108 Carbon T W 10 022-1002 Erie 16
R41 1 0kQ ‘Carbon iw 10 022-2131 Erie 16
R42 27kQ Carbon IW 10 022-2186 Erie 8

R43 6.8k Carbon W 10 022-2109 Erie 16
R44 27kQ Carbon W 10 022-2186 Erie 8

R45 109 Carbon W 10 022-1002 Erie 16
R46 100kQ A Carben W 10  022-3038 Erie 16
R47 569 Carbon W 10 022-1080 Erie 16
R48 100 Carbon W 10 022-1002 Erie 16
.49 688 - Carbon A 10 022-1088 Erie 16
K50 2.2kQ Carbon W 10 022-2047 Erie 16
R51 1kQ Carbon iw .10 022-2005 Erie 16
R52 15k Carbon iw 10 022-2152 Erie 16
R53 . 470Q Carbon W 10 022-1194 Erie 16
R54 1009 Carbon iw 10 022-1111 Erie 8

R55 1kQ Carbon IW 10 022-2006 Erie 8

R55A 1k Carbon LW 10 022-2000 Erie 8

R56 15kQ " Carbon TW 10 22-2152 Erie 16
R57 100 Carbon W 10 022-1002 Erie 16
R58 470k Carbon iw 10 022-3122 Erie 16
R59 560 Carbon TW 10 022-1080 Erie 16
R60 1508 Carbon iw 0 022-1130 Erie 16
K1 DELETED , ‘

Ro2 27%Q Carbon W 10 022-2186 Eric 8

R63 DELETED

R64 220k Carbon Iw 10 022-3079 Erie 16
R65 100k Carbon W 10 022-3038 Erie !

R66 1@ Carbon Iw 10 022-2006 Erie &

R67 DELETED

RA,117 i “q Section 2, Chapter 7.



Cct. Value Description Rat. Tol. N. A. T, O, No. Menufacturer

Ref. % 5905-99-

Resistors continued...... .

R68 22k Carbon : Codw 10 . 022-2173 Erie 16
R68A 4700 Carbon 4 10 922-1193 Erie 16
R69 27kS2 " Carbon tw 10 022-2186 Erie 8
R70 DELETED

R71 1082 Wirewound 3w 5 011-3344 Painton P306A
R7IA  470Q Carboa iw 10 022-1193 Erie 16
R72 DELETED

R73 DELETED .

R74 1508 Carbon W 10 022-1131 Erie 16
R75 DELETED

R76 DELETED

R77 470k Cazrbon iw 10 022-3121 Eriec 16
R78 DELETED : .

R79 2.2k Carbon 1w 10 022-2047 Evie 16
R80 470k0 Carbon W 10 - 022-3122 Erie 16
R81 2.2k0 Carbon. W 10 022-2043 Erie 8
R81A  1.5kQ Carbon W 10 022-2025 Eriz 15
R81B oM@ - Carbon iw 10 022-3289 Erie 16
R8IC 10MQ Carbon w 10 022-3289 Erie 16
R82 DELETED ‘

R83 4. 7Q Carbon : Tw 10 ~ 022-208% Eric 16
R84 IMQ Carbon W 10 022-3164 Erie 16
R85 2200 Carbon W 10 022-1152 Eric 16
R86 22 - Carbon W 10 022-1026 Erie 16
R87 1209 Carbon W 10 022-1122 Erie 16
R87A  68Q Carbon iw 10 022-1089 Erie 16
R88 330Q Carbon iw 10 022-1173 Erie 16.
R89 2. 2kQ Carbon iw 10 022-2048 Erie 8
R90 4. 7k Carbon 1w 10 022-2090 Erie 8
R91 4, 7kQ Carbon W 10 022-2090 Erie 8
R91A 470k Carbon tw 10 ©0£2-3122 Erie 16
R92 270k0 Carbon iw 10 022-3092 Erie 16
R93 33k Carbon W 10 (G22-2195 Erie 8
R94 27k Carbon Iw 10 022-2186 Eric 8
R95 1000 Carbon ’ W 10 022-1110 Erie 16
R96 470k Carbon iw 10 022-3122 Erie 16
R97 150 Carbon , iw 10 022-2153 Erie 8
R97A  DELETED K '

P98 2.2k2 Carbon : W 10 022-2047 Erie 15
R99 22k Carbon S iw 10 022-2173 Eric 16

RA.117 : roc Section 2, Chapter 7.



Cct. Tol N,A.T.C. No,

Ref. Value Description - Rat, 7 5005.99 . Manufacturer
Resistors continued ..........
R1CO 22kQ Carbon a4 10 022-2173 Erie 16
R101 1200 Carbon LW 19 022-1122 Erie 16
K102 82kQ Carbon W 10 022-3029 Erie 16
R103 2.2kQ Carbon W 1¢ 0622-2047 Erie 16
R104 1M - Carbon W 10 022-3164 Erie 16
R105 1kQ Carbon AW 10 022-2005 Erie 16
R106 68k Carbon 1w 10 022-3013 Erie 8
R107 2.2KQ Carbon iw 10 022-2048 Erie 8
R108 33k Carbon W 10 022-2195 Erie 8
- R109 4.7kQ Carbon W 10 022-2090 Erie 8
R110 1000 Carbon W 10 022-1110 Erie 16
R111 22k0 Carbon IW 10 Erie 8
S R112 47k Carbon W 10 022-2215 Erie 16
R113 33kQ Carbon iw 10 022-2195 Erie 8
R114 100Q Carbon IW 10 022-1110 . Erie 16
R115 1509 Carbon w10 022-1131 Erie 16
R116 470k Carbon W 10 022-3121 Erie 16
RI16A  6.8kQ Carbon 1w 10 022-2109  Erie 1%
R117 1500 Carbon W 10 022-1131 Erie 16
R118 2.2MQ Carbon, W 10 022-3206 Erie 16
R119 DELETED :
R119A 9k Wirewound 10W 10 , Welwyn 1G53
R120 100k Carbon IW 10 022-3039 Erie 8
R120A 27kQ Carbon 1w 10 022-2185 Erie 16
RrR121 100k Carbon < 1 622-3039 Erie 8
R1z2 6.8k Carbon W 10 022-2110 Erie 16
R123 82kQ Carbon 4 10 022-3030 Evie 8
R124 12080 Wirewcund &W 5 011-3375%8 Zenith TG134
R125 47k Carben 41 10 022-2215 Erie 16
R126 100Q Carbon W 10 022-1110 Erie 16
R127 82kQ Carbon W 10 022-3029 Erie 16
R128 18kQ Carbon W 10 022-2164 Erie 16
R129 18k02 Carbon +W 10 022-2164 Erie 16
R130 2k Carbon W 10 022-3029 Erie 16
R131 4.7kQ Carbon W 10 022-2089 Erie 16
R132 k2 Carbon . 1w 10 022-2005 Erie 16
R133 4.7k Carbon W 10 022-2089 Erie 16
R133A 27kQ Carbon W 10 022-2185 Erie 16
R134 1MQ Carbon W 10 022-3164 Erie 16
R135 1.2MQ Carbon - 1w 10 022-3176 Erie 16
R135A 100kQ Carbon S AW 10 022-3038 Erie 16
leg
' Section 2, Chapter 7.
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Cct. N.A.T,.O.No.
Ref. Value Description Rating Tol. % 5905-99- Manufactuver

Resistors continued. .

R136 472 Wirewound AW 5 Welwyn 1G51
R137 1.5MQ  Carbon tw 10 022-3185 Ervie 16
R138 12082 Carbon Lw 10 0z2-1122 Erie 1
RI38A 100%S2 Carbon W 10 022-3039 Eric 8
R139 1209 Carbon LW 10 022-1122 Erie 16
R139A 470 ' Carbon W 10 022-3122 Erie 156
R140 2708 Carbon W 10 022-1165 Erie 8
R140A 4.7k Carbon iw 10 022-2088 Erie 16
R140B 2.2k Carbon W 10 022-2046 Erie 16
R141 68082 Carbon Iw 022-1214 Erie 16
R 142 1.2k Carbon W 10 022-2017 Erie 16
R143 1.2k Carbon }fw 10 022-2017 Eric 16
R144A 1092 Carbon W 10 022-1002 Erie 16
R160 4.7 Wirewound 15w 10 011-3203 Painton MV1A
R300 820K Carbon W 10 022-1228 Erie 8
R300A 2209 Carbon LW 10 022-1151 Erie 16
R301 100kS2 Carbon =W 10 ©022-3037 Erie 16
R302 47 Carbon LW 10 022-1067 Erie 16
R303 33kQ Carbon AW 10 G22-2193 Erie 16
R304 2209 Carbon TW 10 022-1151 Erie 16
R305 1.5k Carbon +W 10 022-2025 Erie 16
R306 4.7k Carbon tw 10 . 022-2088 Erie 16
R307 470kQ2 Metal Oxide 2w 2 Electrosil TR5
R308 DELETED ».
R309 100k Carbon iw 10 022-3037 Erie 16
R310 33kQ2 Metal Oxide *W 2 Elecirosil TRS
R311 1k Carbon +W 10 022-2004 Erie 16
R312 15k Carbon Lw 10 022-2151 Erie 16
R313 10082 Carbon Iw 10 022-1109 Erie 16
R314 5652 Carbon W 10 072-1079 Erie 16
R315 470k Carbon tw 10 022-3i21 Erie 16
R316 1008 Carbon Iw 10 022-1109 " Erie 16
R317 2. 2k§2 Carbon W 10 022-2048 Erie 8
R318 2209 Carbon AW 10 022-1151 Erie 16
R319 10k$2 Carbon FwW 10 022-213C Erie 16
R320 4702 Carbon W 10 022-1193 Erie 16
R320A 182 Carbon LW 10 022-2G04 Erie 16
R321 DELETED A - ’
R322 1. 5k Carbon W 10 022-2025 Erie 16
R323 100k Carbon W 16 | 022-3038 Erie 16
R324 47k Carbon TW 10 . 022-2215 Erie 16
102
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Cet. N.A.T,0O.No.
Ref. Value Description Rating Tol.% 5905-99- Manufacturer
Hesistors continued. . .
325 1002 Carbon TW 10 022-1109 Erie 16
R326 2204 Carbon W 10 022-11561 Crie 16
R327 8.2k Carbon TW 10 022-2123 Erie 8
R328 47082 Carbon W 10 022-1193 Erie 16
R329 100kS2 Carbon ;I;\V 10 022-3038 Erie 16
R330 DELETED .
R331 4. 7kQ Metal Oxide i-VV 2 Electrosil TRS
Potentiometers
RV1 1k Wirewound 972-8314 Colvern CLR
3001/21
RV2 2MQ Composition 940-9134 AR Metals
’ log/law 1" spindle Clarostat 37
RV3 2MSQ2 Ccmposition 940-9135 AB Metals
log/law 5/8" spindle, Clarostat 37
slotted. : :
RV4 1k Wirewound Clovern CLR
1189/155
Capacitors 5910-99-
Cl 2.1pF Ceramic 750V 10 911-8271 Erie PI100K
C2 DELETED
C2A 70pF Trimmer , Oxley A7/65
Cc2B 10pI” Silver [Mica 350V *1pF I.emco 11068
cz2cC 0.01pF Paper 500V 20 012-0125 Hunt W97/BM21K
C3A .CluF Paper 500V 20 012-0123 Hunt W97/Br 21K
C4 14.7pF Ceramic 750V 10 011-8301 Erie N750K
C5 14.7pF Ceramic 750V 10 011-8301 Lrie N750K
Ch 14.7pF Ceramic 750V 10 011-8301 Erie N750K
i 10pF Trimmer A 911-4011 Wingrove &
Rogers C32-01
C8 10pF Ceramic 750V 5 013-2425 Erie P100K
C38A 0.001pF Ceramic 350V 20 - Erie K3500/81A
C9 100pF Silver [Mica 350V 10 911-6929 Lemco 11068
Cio C.01pF Paper 500V 20 012-0123 Hunt W97/BM2I1K
Cl0A 120pF Silver /Mica 350V 5 S.T.C. 454-L.WA-51
ci1 0.005uF Paper 400V 20 011-5824 Hunt W97/BM20K
CllA 47pF Silver /Mica 350V 5 : ' I.emco 11068
Cclz 14.7pF Ceramic 750V 10 0i1-8301 Erie N750K
Cl13 14.7pF Ceramic 750V . 20 011-8301 Erie N750K
X
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o f. Value Description Rating Tol.% 5910-99- Manufacturer
Capacitors continued,
Cl4 ¢.Glu®  Paper 500V . 20 012-0123 Junt W97/PM21K
Cls 10pF  Ceramic 750V 5 013-2425 Erie Pl100OK
Clé6 0.01lu¥  Paper 500V 20 01z2-.0123 Hunt W97/RMZ1K
C17 0.00in¥F Ceraric 355 20 Erie K3500/81 A
Cl8 DELETED
ClsA 212pF ©  Variable {2 gang) Racal ADI15467
Cl8B See Cl8A _
Cl8C 6,8pF Ceramic 750V 5 Erie PIO0K
Cl9 10pF Ceramic 750V 5 011-2425 Erie P100K
czo0 10pF Ceramic 750V 5 011-2425 Erie PIOOK
czl 16pF Trimmer,with 1000V 972-8322 Oxley A15/13,2
acetate case '
C22 33pF Silver/Miza 350V 5 911-4291 Lemco 110568
c23 0.001uF Ceramic 350V Erie K35C0/81A
C24 16pF Irimmer,with 1000V $72-8322 Oxley AlB/13.2
acataic case
cz25 15pF Silver/Mic 350V 5 911-6850 Lermco 1106S
czé 0.05u¥F I"aps..r 350 25 011-5559 Hunt W49/R511K
ca7 0.001pF Ceramic 350V 20 Erie X3500/81 4
cz8 220pF Silver/Mica 350V 5 - 940-9085 Lemco 11043
C29 0.00ipr Ceramic: 350V Trie K3500/814
C30 0.00ipF Ceramic 350V Erie K3500/8.4
C31 10pF Ceramic 750V 5. 013-2425 Erie Pi00K
‘C32 10pF Ceramic 750V 5 013-2425 Erie FIC0K
C33 l16pF Trimmer,with 1000V 972-8322 Oxley £15/13.2
acetate case
C34 39pF Silver/Mica 350V 5 911-6837 Lemco 11068
C35 16pF Trimmer,with 1000V 972-8322 Oxley ALS/ 15,2
 acetate case
C36 33pF Silver/Mica 350V 5 911-4291 Lemco 110685
C37 0.001pF Ceramic 350V 20 Erie K3500,/51 4
C38 0,00ipF Ceramic 350V Erie K3500/81A
c39 0.1pF Paper 150V 25 011-5560 Hunt W4S/B360K
40 0.00luF Ceramic 350V Erie K3500)
C41 0.1pF Paper 150V 25 0:1-555 Huat W w/;_..‘;c?nz;s;
c4z2 22CpF Silver/Mica 350V 5 940.9085 Lernco L1065
C4zZa 0.00lpF Ceramic 350V Erie K3500,/51A
C43 16pF Trimmer,with 1000V’ 972-8322 Oxley A15,/12. 4
acetate case '
C44 OpF Silver/Mica 350V 3 311-6837 Lemcso 11643
C45 lep Trimeoier,with 1000V §72-8322 Oxley A15/15, 2
acetate case
RA, 117 . Section &, i
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Cct, N.A.T.0O.No
Ref. Value Description Rating Tol.% 5910-99- Manufacturer
Ca.pacitoré continued,
C46 33pF Silver/Mica 350V 5 911-4291 Lemco 11065
C47 8.2pF Ceramic 750V 10 013-2424 Erie PI00K
C48 0.001p¥ Ceramic 350V Erie K356G0/81A
C49 0.01p¥ Paper 500V 20 012-0123 Hunt W97/BM2Z1K
C49A 0.054F Paper 350V 25 011-5559 Hunt W43/B511K
C50, 100pF Silver/Mica 350V 5 Lemco 11068
C51 220pF Silver/Mica 350V 2 911-6839 Lemco 110668
C52 C.001uF Ceramic 350V ‘ ' Erie K3500/81A
C53 16pF Trimmer,with 100CV 972-8322 Oxley Al15/13.2
i acetate case
C54 39pF Silver/Mica 350V 5 511-6837 Lemco 11068
C55 16pF Trimmer,with 1000V 972-832%2 Oxley A15/13.2
acetate case :
C5¢ 33pF Silver/Mica 350V 5 9i1-4291 Lemco 110685
cs57 0.001pF Ceramic 350V Erie K3500/81A
C58 0.001uF Ceramic 350V Erie K32500/81A
C59 0.001lurF Ceramic 350V Erie K3500/R1A
Cé60 0.001pF Ceramic 350V Crie K3500/81A
Cé1l 16pF Trimmer,with 1000V 972-8322 Oxley Al5/13.2
acetate case
Céb2 39pF Silver/Mica 350V 5 §1)-6837 Lemco 11068
e 16pF Trimmer,with 1000V 972 -8322 Oxley A15/13.2
acetate case .
Co64 " 33pF Silver/Mica 350V 5 911-4291 Lemeco 11065
C65 1 0.001pF Ceramic 350V Erie K3500/81A
C66 0.00ipF Cevamic 350V Erie K3500/814
C67 100pF Silver/Mica 350V 5 Lemco 1106S
Cé8 220pF Silver/Mica - 350V 2 911-68329 Lemco 11043
Cé69 0.001pF Ceramic 350V Erie K35C0/81A
C70 16pF Trimmer,with 1000V 972-8322 Oxley A15/13.2
. acetate case _
C71 39pF Silver/Mica 350V 5 911-6837 Lemco 11045
C72 16pF Trimmer,with 1000V 972-8322 Oxley Al3/13.2
. ' acetate case :
C73 33pF Siivar/Mica 350V g 911-4291 Lemco 110858
C74 220pF Silver/Mica 380V 5 940-9085 Lemeco 11063
C75 220pF Silver/Mica 350V 10 940-9085 Lemco 11 cu:
C76 100pF Variahle Wingrove C1601
& Rogers 10/’ 162
SLE
C77 33pF Trimmer 016-0047 Wingrove &
) Rogers ©il- 01,71
Ra, 117 . Section 2, Chapter 7,
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Ref, Value Description Rating Tol.% 5910-99- Manufacturer

Capacitors continued.,.

C78 0.001pF Ceramic 350V Erie K3500/81A
C79 16pF Trimmer ,with 1000V 972-8322 Oxley Al3/13,2
' acelate case ‘
C80 39pF Silver/Mica 350V 5 Y11-6837 Lemco 11C0H8
C8l 16pF Trimmer,with 1000V 972-8322 Oxley Al5/13.,2
acetate case
c82 33pF Silver/Mica 350V 5 911-4291 Lemco 11068
C83 0.00luF  Ceramic 350V ‘ Erie K3500/81A
C84 0.001pF Ceramic 350V Erie K3500/81A
C85 3.3pF Ceramic 750V 10 013-2419 Erie FP100K
C86 0.001uF Ceramic 350V Erie K3500/81A
C87 0.001pF Ceramic 350V - ‘ Erie K3500/81A
C88 16pF Trimmer, with 1000V 972-8322 Oxley A15/13.2
acetatec case ‘ :
C89 33pF Silver/Mica 350V 5 911-4291 Lemco 1638
C90 16pF Trimmer,with 1000V 972-8322 Oxley A15/13,2
acetate case
C91 15pF Silver/Mica 350V t1pF  911-6850 Lemco 11068
Cc92 0,001uF Ceramic 350V : Erie K3500/814
C93 0.001pF Ceramic - 350V Erie K3500/81A
C94 0.001uF Ceramic 350V Erie K3500/81A
C95 0.01pF Paper 500V 20 012-0123 Hunt W97/BM21K
C95A 0.001pF Ceramic 350V Erie K3500/81A
C96 0.00lnF  Ceramic 350V Erie K3500/81A
C97 C.25pF Paper 150V 25 011-5563 Hunt W49/8501K
C98 0.01uF Paper 500V 20 012-0123 Hunt W97/BM21K
C98A  0.001pF¥  Ceramic 350V Erie K3500/81A
C99 0.001uF Ceramic 350V Erie K3500/81A
. C100 0.001pF Ceramic 350V ’ Erie K33500/81A
cicel 0.05pF Paper 350V 25 011-5559 Hunt W49/B511K
cloz2 0.001uF Ceramic 350V Erie K3500/81A
C103 0.1pF Paper 150V 25 011-5560 Hunt W45/8500K
- C104 0.001uF Ceramic 350V Erie K3500/814
Cl04A 0.25pF Paper . 150V 25 011-5563 Hunt W49/B501K
C105 L0luF Papar ‘ 500V 20 012-0123 Flunt W97/BM21K
C106 0.001uF Ceramic 350V Erie K3500/81A
C107 220pF Silver/Mica 350V 10 . 940-9085 Lemcec 11065
C108 30pF Trimmer ' : 016-0047 Wingrove &
‘ Rogers C31-01/1
C109 220pF Silver/Mica 350V 2 911-6839 Lemco 1106S
106
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Cct. Tol. 1A, T.C, No.,

Ref. Value Description Rat. a 5910-99. Manufacturer
Capacitors continued ..........
Cl10 33pF Trimmer ‘ 016-0047 Wingrove &
Rogers C31-01/1

Clilll  0.001pF Ceramic 350V Evie K3500/81A
Ccll2 0.01uF Pfipex . 500v 20 012-0123 Hunt W97/BM21K
Cll13 27pF Ceramic 350V 5 013-2279 I.ernco 11068
Cll4 0.00luF Ceramic 350V Erie K3500/81A
Cl15 0.001uF Ceramic 350V Erie K3500/81A
Clle DELETED
Cll7 90.0lpF Paper . 500v 20 012-0123 Hunt W97/BM21K
Cl18  9.3pF Diff. trimmer 972-8321 Oxley Mini triminer
Cll9 9.3pF Diff. trimmer 972-8321 Oxley Mini trimmer
cl20 DELETED
ci2l DELETED
Cciz2 DELETED
Cl23 DELETED
clz4 DELETED
Ccl25 DELETED
Cl2é6 DELETED
cla7 DELETED
clzas DELETED
Ccl29 DELETED - :
C130 0.001uF Ceramic 350V Eric K3500/81A
Cl130A 0.01puF Paper 500V 20 012-0123 Hunt W97/BMZ1IK
C131 0.00lpF Ceramic 350V Erie 35C0/81A
Cl132 0.00lpuF Ceramic 350V Erie 3500/81A
C133 0.001pF Ceramie 350V irie 3500/81A
Ci34 DELETED
Ccl3s5 DELETED
Cl36 DELETED
C137 DELETED
138 DELETED
C139 DELETED :
Cl40 0.00lpF Ceramic 350V 20 Erie K3500/81A
C140A 0.00lpF Ceramic 350v 20 Erie K3500/81A

- Cl4l  0.05pF DPaper 350V 25 011-5559 Hunt W49/B511iK
Cl42 0,1puF  Paper 250V 25 011-5561  Hunt W49/B506K
Cl43 DELETED o
Cl44 DELETED
Cl45 6800pF Silver/Mica 350V 5 ) Lemco MS611/M/A
Cl46 270pF  Silver/Mica 350V 2 9729629 I.eraco 11068
Cl46A 100pF Ceramic 350V 2 972-8700 Lemco 316

in
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Capacitors continued, ,,

Cl47 70pF Tritnmer,12 vane 272-8320 Cxley AT/65
with acetate case ,

Cl43 70pF ‘rimmer, 12 vane 372-8320 Oxley A7/65
with acetate case

Cl149 DELETED S :

Cl150  0.1uF Paper 150V 20 011-5560 W49/B500K

Cl51 DELETED ‘

Cl52 290pF Silver/ Mica 350V 2 972-6180 Lemco 11068

Cl52A 100pF Ceramic 750V 2 972-8700 l.emco 316

C153 70pF Trimmer,12 vane 972-8320 Cxley AT/65
with acetate case

Cls4 PELETED

Cl155 DELETED _

Cl55  0.0luF Paper 500V 20 012-0123 W97/BM21K

C157 290pF Silver/Mica 350V 2 972-6180 Lermco 11053

Cl57A 100pF Ceramic 750V 5 972-8700 - Lemco 316

C158 70pF Trimmer,12 vane 972-8320 Cxley A7/65
with acetate case

C159 0.C5uF Paper 350V 20 011-5559 Hunt Wa49/B511K

Cl59A  0,1uF Paper 150V 20 011-5560 Hunt W49/B500K

Ci39B C.00lpF  Ceramic 350V ' Erie K33500/51A

C160 0.05uF Paper 350v 20 011-5559 Hunt W49%/3511K

C161 290pF Silver/Mica - 350V 2 972-6180 Lemco 11065

Ci6iA 100pF Ceramic 750V 5 972-6700 Lemco 316

C162 7TO0pF Trimmer,12 vane 972-8320 Oxley A7/65
with acetaie case

C163 0.05uF Paper 350V 25 011-5559 Huat W49/8511K

Clé4 330pF Silver/Mica 350V 10 911-6930 Lemco 11065

C155 0.05puF Paper 350v 25 01125559 Hunt W49/bB511K

Clbé 0.05uF Paper 350V 25 0311-5559 Hunt W49/B511K

Clé7 470pF Silver/Mica 350v 5 372-8962 Lemco 11068

c1¢s 10pF Ceramic 750V 5 012-2425 Erie PI0OOK

Ci69 0,1uF Paper 150v 20 311-5500 Huunt W45/ R5800K

Cl7¢ 2700pF Silver/Mica 350V 5 Lemco MS611/M7A

Cl70A 33pF Silver/Mica’ 350V 5 711-4221 Lemeco 11068

Cl71 T0pF Trimmer, 12 vane 972-8320 Oxley A7/65
with acetate case

cl72 120pF Silver/Mica 350V 5 972-8960 Lemeco 11068

C173 0.1uF Faper Y150V 25 011-5560 Hunt W49/B500K

Cl74 0.05uF Paper 250v 20 011-5559 W43/B511K

Cl75 3pF Ceramic 750V 5 013-2282 Erie N750K

VRS
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Eo; Value Description Rat. T;,nl 5910-99- Manufacturer
Capacitors continued ..........
Cl76 J.1yF  Paper 150v 20 011-55¢60 Hunt W49/B500K
Ci77 100px  Silver/Mica 350V 10 911-6929 Lemco 11068
C178 10p¥F Ceramic 350V 5 013-2425 Erie P100K
C179 70pF Triramer, 12 vane 972-8320 Oxley-A7/65
with acetate case
C180 100pF  Silver/Mica 350V 5 911-6953 Lemco 11068
C18l1 0.05uF Paper 350V 25 0l1-5559 Hunt W49/B511K
. Cl82 0.1lulr Paper 150V 25 011-5560 Hunt W49/B500K
C183 0.05pF Paper 250V 20 011-5559 Hunt W49/B511K
Cl184 0.05uF Paper 350V Z 011-5559. Hunt W49/B511K
C185 0.1uF  Paper 150V 20 011-5560 Hunt W49/B500K
C186 0.05pF Paper 350V 25 011-5559 Hunt W49/B511K
Cc187 0.05uF Paper 350V 25 011-5559 Hunt W49/B511K
C188 0.05pF Paper 350V 25 011-5559 Hunt W49/B511K
Cl188A 1pF 150v- 20 011-5569 Hunt W49/B503K
C189 0.01uF Paper 500V 20 012-0123 Hunt W49/BMZ2IK
Cl190 0.1pF  Paper 150V 25 011-5560 Hunt W49/ B500K
C191 70pF Trinimer, 12 vane 072-8320 Oxley AT/65
with acetate case :
C192 390pF  Sitver/Mica 350V 5 911-6943 Lemcoe 11068
C193 100pF  Cerarmic 750V 10 011-2360 Erie N750L
Cl193A 0.001lpu¥ Ceramic 350V 911-4892 Erie K3500/831A
Cl94 0.1uF  Paper I50v 20 011-5560 Hunt W49/B500K
C194A 0.001pF Ceramic 350V Frie K3500/81A
C195 0.1pF  Paner 250V 20 011-5562 Hunt W49/B512K
Cl95A  330pF  Silver/Mica 350V J & M CX-22S
Cl95B 70pF Trimmer, 12 vanc,acctate case 972-83290 Oxley AT7/65
Cl195C 33pF Silver/Mica 350V 2 J & M CX-228
Cl96 0., 5uF Paper 150V 20 011-5566 Hunt W49/ B5021C
Cl97 100pF  Electrolytic 50V 014-5515 funt 1.37/1 85%C
JF 104 ‘
Ccl1l98 32432puF Electrolytic {sce C206) 350V  972-8308 Plessey CEB818
Cl99 70pF Trimmer, i2 vane
with acetate case 972 -8320 Oxley AT/65
C200 50pF Variable Rscal AD,15507
Cz20l1 220pF Silver/Mica . 350V 5 911-6954 I.emco 11065
c202 39pF Silver/ Mica 350V %2 011-6837 Lemco 1106S
2203 22pF Ceramic 150V 5 011-2776 Erie N750K
C204, 0.1pF  Paper 150V 20 011-5560 Hunt W47/B500K
C204A 6.00luF Ceramic 350V Erie K3500/81A
Cz05 0.001luF Ceramic 350V Erie K3500/81A
206 EE C198 |
C207 0.05uF Paper. 350V 20 0i1-5559 Hunt W49/B511K
Ty <G Section Z, Chapter 7.
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Ref, Value Description Rating  Tol.% 59106-99- Manufacturer
Capacitors continuad. .
C208 0.05uF Paper 350V 20 011-5559 Hunt W449/P511K
Ce03Aa  9.01uF Paper 300V 20 012-C123 Hunt W97/BM21K<
G209 220p¥F Sitver/Mica 350V 10 911-6330 Leinco 11065
C210 330pF Silver/Mica 350V 10 911-6930 Lemco 11068
C21l1 330pF Silver/Mica 350V 10 211-6930 Lemco 11063
cz1z 2.1nF Paper 150V 2 011-5560 Hunt W49/R5G0K
Cc213 O.1nF Paper 150V 20 011-5560 Hunt W49/13500K
C2l4 O.1uF Paper 350V 20 011-5562 Hunt W49/13512K
C215 47pF Ceramic 750V 5 013-2288 Erie N750K
C216b 0.01lpF Paper 500V 20 012-0123 FHunt V\")7/BM71 2
C217 C.ipF Paper 150V 20 011-5560 Hunt W49, 5500K
c2l7va  0.0luF Silver/Ceramic 750V 20 972-8307 Lernco 420K
c21s8 0.01pF Paper 500V 20 ¢12-0123 Junt W97/B3M21K
C218A  33pF Silver,/Mica 350V 10 l.emco 11068
C219 0,001k Ceramic 350V Erie K350C/81A
cz229 560p¥F Ceramic 500V 20 Erie K120051A
C220A  0.iuF Paper 150V 20 011-5560 Flant W49/ B500K
czzl C.0lur Paper 500V 20 012-0123 Hont W97/ BMZIK
C221A  BuF Elecirolytic 350V Plessey CE502/1
C221B  68pF Silver/Mica 350V 10 Lernzo 11068
C222 50uF Clectrolyyic 12V 014-5200 Plessey CE102/2
C222A  C.001uF  Ceramic 350V Erie K3500/31A
C222B  0.05uF Paper 350V 2.0 011-5559 Hunt W49/B511K
cz23 DELETED
Cz24 0.01pF Silver/Cerarnic 750V 20 YT 2-8307 Lemco 420K
Ccz225 0.01pF Silver/Cerzmic 750V 20 G72-8307 lernco 420[
G226 82pF Silver/Ceramic 750V 5 972 -3390 Lemco 316
Cc227 82pF Silver/Ceramic 750V 5 972-9990 Leraco 310

228 82pW Sitver/Ceramic 750V 5 972-9990 Lemco 316
Ccz229 8ipk Silver, Ceramic 750V 5 972-9990 Lemco 316
230 82pF Silver/Cerawic 750V 5 972-39%9 .ernco 316
C231 82pF Silver/Cerawmic 730V 5 972 -5990 lemco 316
C232 DELETED
C233 to
Cz37 18pF Trimmer Mullavd CO0«FAS

1815
C300 3. 7pkF Ceramic P50V 1 011-9970 Frie NFOA
C3m 220pF Silvec/Mica 350V 5 Lewmco 11065
C3e C.01pF Paper 500V 20 012-0123 Plunt WO/ 2M2IK
C3 UZA 3.01u ¥ Paper 500 20 012-0123 Flunt W77 bBM2l
€303 15pF Ceramic 750V 5 011-8606 Pleie N750A
G
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Ref. Value Description Rat, % 5910-99. Manufacturer
Capacitors continued ..........
C304 0.0luF Paper 500V 20 0lz-01232 Hunt W97/BM21K
C305 33pF Ceramic 750V 2 Erie D100C
C306 1épF Trimmer 1000V | 972-8322 Oxley A15/13.2
C307 C.CluF Paper 250V 20 012-0113 Hunt WQ7/BMI13K
C308 47pF Silver/Mica 350V 5 Lemco 1106S
C308A 120pF Siiver/Mica 350V 5 972-89560 L.emco 1104S
C309 0.0luFr Paper 500V 20 012-0123 Hunt W97/BM21K
C310 100pF Variable Racal CA17249
C311 100pF Silver/Mica 350V 5 911-6953 Lemco 11065
C312 10pF Silver/Mica 350V 5 Lemco 11068
C313  0.0lpuF Paper 500V 20 01z-0G123 Hunt W97/BEM21K
C314 168pF Silver/Mica +3pkF S.T,.C., 454/ LWA/52
C315 0.0luF Paper 560V 20 Cl2-0123 Hunt W97/BM21K
C315A 0. 0luF Paper 500V 20 012-0i23 Hunt WO7/BM21K
C3i6  47pF Silver/Mica 350V x1pF S.T.C.454/1L.WaA/52
C317 220pF Silver/Mica 350V 5 911-6954 Lemco 11008
C318 12pF Silver/Mica 350V 5 Lemco 11068
C319  100pF Silver/Mica 350V £lpF S.T.C. 45471 wWA/[/B2
C320 10CpF Silver/Mica 350v 5 911-6953 Lemco 11068
C321 0.01luF Paper 500V 20 0l2-0123 Hunt W97/BM21K
C321A 0.001pF Silver/Mica 350V 5 Liemco 11063
C322 ZO0O0pF Silver/Mica 350V #xl1p¥F S.T.C. 454/ 1WA/ 52
C323 0.01luF Paper 250V 20 012-0113 Hunt W37/8MI13K
C324 12pF Silver/Mica 350V #lpF S.T,.C, 454/1.WA/}52
C325 1COpF Silver/Mica 350V & 911-6953 Lemco 11068
C326 0.001pF Silver/Mica 350V 5 Lemco 1106S
C327 0.00lu¥ Silver/Mica 350V 5 L.emce 11068
C328 53pr Silver/Mica 350V xlpF S.T,C.454/LWA/52
C329 0.005pF Paper 250V 290 012-0131 Hunt W97/B MK
C330 0.C0luF Silver/Mica 350V 5 ' Lemco 11065
C330A 0.001pF  Silver/Mica 350V 5 Lernco 11065
C3308B 0.05uF Papex 350V 20 011-5559 Hunt W49/B511K
C331 175pF Silver/Mica 350V &£3aF S.T,.C., 454/ LWA/J52
C332 100pF Silver/}ica 350V 5 Lemeco 11065
C333 DFLETED : '
C334 100pF Silver/Mica 350V 5 T.emeco 110468
C235 DELETED
C236  0.01uF Paper 500V 20 012-0123 Funt W97/DBM2Z1K
C337  30pF Trimmer Wingrove & Rogers
C31-01/1
C338 470pF Silver/Mica 250V 8 C72-8962 Lemco 11668
C339 2Z0pF Silver/Mica 250V 5 311-6954 Lemco 11068
C340 0.0uF Paper 500V 26 012-0G123 Hunt W7/ HBi4. 08
ify C .
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Capacitors continued. ..

C341 0.01uF Paper 250V 20 H12-011% Hunt W37/BMI3K
C342 C.02uF Papey 250V 20 512-0114 zqdnL‘”v P/ BMIAK
C343 2 20pF Silver/MMica 350V 5 Lemco 11065
(344 6800pF Siiver/Mica/ 350V 2 Lemeco 420K
C345 3.3pF Ceramic 7507 dpF Erie N7504.

(oS ]
™SO
O W
i
[oa)
—

Sl K.F. Attenuator 6 Racal BSW 20217
52 Frequency Zelection Racal BSW 19381

S3 Crystal Filter 972-8852 Racal BSW 188G4
S4 100 kc/e Filter : Racal BSW 184995
S5 Syétem Switch 972-8851 Racal SW¢

S6 A.V.C, 972-8848 Racal RSW 19879

s7 B.F.O. (DPCO) €31 -~0554 N5
$8 Noise Limiter  (DFCO) 051-0554 NSF -
89 Meter - (3 PCO) Racal BAW 16073
S10 Mains (DPCO) 051-0554 N

Sl Speaker (DPCO) 051 -0554 NSF -

S300 V. F.O. BSW 17962

Plugs and Sockets

PLl : Aerial (Ant. )} Input Cannon Klact,
Pi.25%

SKl1 Lerial (Ant.} Input Cannen Elzct,
30239

PLZ ! Mc/s Crystal calibrator Amnphenni
UG2L0B /U

5ice ! Me/s Crystalcalibrator/output Amphienol

IG0S4 /U

* A i d
SK3 } Mc/s Input _ , Arnphencl
UG 094 N

Fl.4 DELET®D

SK4 1 Mc/s Invear,/Qutpat Amniarol
UGH IO/ d

PL5 DELETED

SKS5 1.7 Me /e Input/Output Armphenosl
UGG/ G

v ‘e R .
PLo Cryetal filter input Armphenral
UGZ6OT/T
A - v ,

Section 2, Chaoter 7.



Cct.
Ref.

N.A. T.OC. N2

Value Degcrintion Reting  Tol. 5035-39 - Manufaciurer

Plugs and Sockets continued., ., .

SK¢t Crystal filter input ALmphenol
UTi094/0

PL7 Crystal czlibrator japut 9403342 McMurdo C8/USP

SK7 Crystal calibrator input 054-0191 MecMurde ¥%8/U

PL.8 100 ko/s i.{. output 940-1829 Cannon Elect,
PL259

5K8 100 ko /e i.f, output 940-1837 Cannon Elect,
SG239

1.9 100 ke/s i.f. output 940-1339 Cannon Elect,

. PL.2EZ

SK9% 100 kc/s i.f. ouvtput 940-1837 Canncn Elect,
SC239

PLIO DELETED

SK10
SK11

PL11
SK330

“PL300
'SK300A
PL300A

SK200B

PI.20O1

3.6 -4.4

K. ¥. input

"DELETED

2 -3 M=/
-3 Mc/s B.P.

2rnd v.f.o input

2nd v.i.o0 input

R. ¥, input

R. F.

e
input

89
l

L

¢

i

: ./
Mc/s input/ocutput

s B, P. filter input

gr ouiput

ilter C'L‘lp‘

SK302 3.6 -4.6 Mc/z inpnut
P20z 3.6 -4.6 Mc/s input/output
SHH2 1.7 Mc/s input
ey ,y on o ’ . . o
PL303A 1.7 Mc/s innut/output
Ra, Ly i3 Se

A pher‘. 01
Ucita94/u
Amphencol
uGz6eon/u
Amphenol
UG1034 /U
Ampheuno!
UG2608B,/U
/%.mphenol
UG1094/U
A n‘mp}‘e.xm
GE60 _%/ |

rirtie o)
Amiphenc:

ey oy L

UGHUYS O

Amo hena!
¢

UGCZE0B/,/U
Ainp he
UG1094 71

/ 1Ty T ienn
3 o] h D
/

’

U2 EDRS U

ction 7,
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Cet. Description N.A.T.O. Manufacturer
Ref. No.
Plugs and sockets continued ..........
SK304 3.6-4.6 Mc/s output Arnphencl UG1094/U
SK305 3.6-4.6 Mc/s output Awnphanol UG1034/ U
SK306 1.7 _?\/;c/ & output Amphenol UG1094/1]
TA1l YT Adaptor Amphenol UG274/U
JK1 Jack Bulgin J19
TK2 Jack Bulgin 519
Headohone for Jack Plug MIL-P-642A PJ.055R

Valves
Vi Pentode CVvV40:i0 HEAKEW
A4 Pentode CVv4010 EAKSEW
V3 Double-Triode CV5331 6ES8/ECC189
V4 Pentode CvVv4011 6ASH
V5 Pentoade CV4009 6BAS
Vé Pentode CV4009 HEBAL
v7 Pentode CV3998 6688/ E180F
A Pentode CV4009 eBAG
V9 FPentode CV309GE 6688/1805
V1o Pentode CV4009 6BALS
Vil Pentode CV4010 HbAKEW
Viz Double-Triode Cv4ss 12ZAT7
Vi3 Heptode CVv4012 EBE6W
V14 Pentode CV4009 EBAS
Vs Pentode CV4009 abADL
Vie Pentede CVv40C9 6BAD
V17 Pentode CVv4009 6BAD
Vig Diouble-Diode CV140 GATS
vie FPeoentode CV4G10 6AKBW
Vao DELETED
val Double-Dicde CV149 6AILE

‘v22 Output- Tetrode CVigez SA0E
Va3 Double-Triode CV4s5 1277

V24 DELETED .
Vs Pentode CV39465 HHBB/EIRGE
Va2e Heptode CVi0iZ 6IEOW
Vi Fentode CV403I0 HAKEW

Py
Secthion 4, Chapiar 7
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XLt Vi V2 vi_v4 V5 - V6 v7-Vv8
R8A RIO_RBB___ RIS R20 RZ5 RS0 w5 R40 45 R
T 6226=231 (510 TS 20 25 (30 (35-42 45 - 50 (55 60 <65 7075 ces TR
0 5 - Li5 L 120 L2324 125 L2613 30 L3 133 L32 L34 135 37 138 1% L

524 SIA_s28 s2c sie 520
SK3PLISKI sk2 PL3  TAI SKA TPl P2
0-30 Me/s LOW- PASS FILTER 40 Mc/s BAND-PASS FILTER
e — _ S
”1” I l l l lcw.L cn-Lr ‘cu;lczz me o34 3 (43 _Lu 3 ls4 | coz aolp n g sl leso o wsip
i
ad ol ol o co 1638 233 S 1638 =39 I6’| |6,1 163 T30 168 9 S 16
4.7 47 147 .
123 125 120 137 139
BAND -PASS FILTER

37-5 Mcfs

€35
16

r%xg

\l

€45

16 T

_L46

ki

\l

L26

L30

C5S (56 C63 {64 C72 (73 CB
132

16/30

2R3

100K

o— 4
TEST POINT
2

4]

c8s

i

Ist VFO Ist MIXER
|
I ém - (83 RS|
R32B 22K 0001 IK
10K 0-30 Mc/s ’3’:’
LPF 74
o 1
! 2 220

SK3

€233 €23 eoss €237 ) ‘
el # H hyerl E :
18 i 18 18 18l TS Cl 18, T === ANV~
N P SR PPN TP Sl A oon To AG.C. LINE uss
— — 16— - . 7.5 Mc/s AMP
. L8 —- 17— L6 e 15 — — L4 _ HARMONIC MIXER 37-5 Mc/s AMP 37-5Mefs A :vzgvA
HARMONIC GEN RI7 T Y\
. -4 | R37 o (86 €05
K low K /lo-ool 001
4
L20 z
R42 “& 96 Lo
27K R44 0-001%P0:25
’ Yaw 27K ToooTon
L L9 L2l X ;
V8 ===
V4009
N
R48
6AKSW ha m; 10
(V4010 1q caLigRATOR 68K
sk2 T M L L
— TAl 78 - -a (87
RI3 RED/BLUE rL 0001 0001
33K )
s R38 €69 R4g
i ] Res CilA
-005| 680 47p Il 10 Tt 08 sk3 8 0001 8
1| vioter
SK4
| Mc/s OUTPUT

nﬂﬂlﬂﬂmlﬂ[ﬂl[ﬂ




VT-v8 Vo - VIO XLz -7 Vil Vi2 \7+] XL300 V26
5 R50 RS5 R60 765  R300 7305 - R309 _ R3I0 R33l A3I5 320 R320A_R32Z R68 R324-3235-325-326-327
92 95 Ci00 <ios o - 115 ¢300 305 3 G313 ¢33l €315 ¢320 3308 €338 140
138 139 L4 L4 42— L45 146 48 147 L350 1300 53 L35 1302 L303-1309 L310-1314 L33¢
S3A S38 S3¢ $300A-C S4A
PLG TP3 PL300 MR9 PL30I _ SK30 SKS P304 PL3D5 SK7 PL3OI
1
° CRYSTAL FILTER 2-3 Mc/s BAND -PASS FILTER
B - T ' XL2 El“ /[ ‘F"W T T —
80 CEBJ cli8 i 5
10 D 16 S38 93 ' ‘ 1304 1305 1308 L3I0
1 100¢/s XL3 g { ] F=== === = s . ——0
SSA ° I[= RED ‘ " 1
i ‘\ [e] 1 I6:: \
R65 cli9 100¢c/s  PL30O!
e 100K| # g3 o i
I'2ke/s s il A322 -
3 ke/s R64 15K 13 0—
— ! e 220K S
- 13 kel 6-5 kefs 41 XL5 ke ’ |
T ‘ O _luJ €331 | |
g cai S \ L48 00ch 1 \ 168 \
3 16 = J XL6
3 €105 o ! ’ ! :
L38 L40 \ oot ISkc/sOo S3B ‘ '
— ’ i ‘ 100¢c/s
L i T N S4A
—— ——— T —_ "___“
b e and MIXER 2 MP 3rd MIXER
— . E . .
r Rss K '2}w zoovT PRI S pisoos . e
2 ; . - T
/Y- ®s====C R BLK/wn
-V SKIl
RSIZ ClOlmm wa(102| R3SA 145
1 iK [La74

40 Mcfs
8PF

2-3 Mc/s
BAND PASS
FILTER 17

T T T

RS3 | oo lraw  L43 zoov‘

s AMP 470 ) VVV Iy o |
133 Cosua | W (o5
00!l 0.0/ | W o700

(98A !

z | To00i e J

(06 am(97 Lcoa‘_— 44— 6.3V

T- IO'Z ;
0-004 ] 60

37-5 Mc/s AMP

o8
30

7
0 375 Mc/s
BPF
=0
8 9

R66

1K low

Cil4
0-001

L306

L309

155150,

2nd V.FO.

A

d

C345
33

I Ic:os Icsos-
F IIS Is) Ldl)

‘ESO‘

L343
T

L34

17 Mefs
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XL300 V26 v21 Vi3 vi4 VIS vie w17 vIg
) R3204_R322 R66 R324-323-325-326-327 R329 R80 R85 RO R95 RIOO RI0S RIIO RIS RI20 Ri25
3308 338 140 C145 150 ci42_Cl404 CI56 Cis0 ciss CI70 €75 c185 C180__184 CI90 __ CI95C195ACB €200 (205 3
L310-L314 L330 L6l L62 L65 L63 L64 L6y L70 L6T L6B LT 74175 72 LT3 176 LT7 L18  180 L8l 18
5300A-C S4A S48 54C 54D S4E S5A~ C 56 S50 SSE
SKS PL304___ PL305 SK7 PL30I PLE/SK6 FLZ PLT MRS_RV4 PLa-9 _ SK8-9
ND -PASS FILTER 100%c/s FILTER LE ouTPUT
CI52A CISTA €162 c170a cizs Lc[gs
100 ¢i53 R8O 100 (i58 cola 79 3y 33 01
470K 70 470K 70 L67 100
" )
;f i: ;" :: 100¢/s
1 - I
P S Sl S
¢i52 L63  Cis7 noClel L )
290 i 290 n 290 S4E
0 ,w I 13 ke/s
\ ". i D o-%cg7 e
S4B il S4c i | e 22 €70 Q
100c/s h w00 b 100 ¢/s 100 ke /s
h i o T LF.
i ] \ it ouTPUT
164 sl I I
‘
b I S4E it K9 oo -fcloo
100¢/s 13kefs 13ke/s 13 kels s N o 7°czo
s S4A mn mn i ‘ 39
Ll
: - b
b -
[ ”;” .
4th MIXER st IF AMP ;1
— B L65 i 20d IF AMP AVC & TC
+ I
T
T RIll R120 RI2!
R7I lcuo ' D Sh Sk , it 22K cigsa 1938 look 100K
‘ 10K -00 R9 W 2w
(30 BB e ol ‘ l"gg‘,‘ ow Yizw V2w 276% 2 o
i €325 L I g na i o
i 0o Jeszgh | C163 c188] R
! . Ve o cla2 05 T
100 S ¢ GBEGW R327 IO'I |
29 cvaoiz  (var) M
<005 %
L b :
SK6 cI64 §
V25 ) }omuce +—| ! \c/Jfo > 3
]
6688 [—-——~~—~ PLé 330 009 3
Elsof *g;/acgg
V3998 ! SALS
| ——, _ Xt § G tookes § cvieo| | -
€336 FILTER FILTER £ - ; 63V )
' . 12 3 (s98) 470k Y N | ¥
128 ‘ K5 ’ 200v
! L 1TMcls R97 A7 104 RI22'Z €204
, INPUT ' R68 R8I(B 15K 150 01 68K 0l +—
L______[ 22K 10M T G
— RBIC RV4 205w
1 i oM 1K '°°'I
‘
| | cison $—ci598 i 73m 182 oy ,.ow CH BFO -
. ol 001 X iNois 040 0 clg8A SHORT S, CH
17 Mc/s 0SC AMP R8I T RI02 T 50 o
sk7 FROM  AG, [256 o ©
&9% causmatorn 8¢ 200V
Y T +—OCHBFO m2s, S
R98 R99 Y 82K 2w -
22K 22K Uaw =
t o S5A
L69 L70 Qsis i RLII
~oof

(337 -
30 ’-

L
=
=
-~

€184 =l
05 -

RI05

-8

+
= (206
_1- 32MFD

TYPE RA.II7A

NOTE

USERS OF RA.II7A SHOULD REFER TO THE APPENDIX
IN RA.IIT HANDBOOK FOR DETAILS OF MODIFIED AV.C.
AND OUTPUT CIRCUITS




CAPACITOR VALUES ONE OR DECIMAL ARE

[TRTE) vig vI9 vl V23 v22 V & XL
RUO RIIS RI20 R125 RI30 R135 R140 Ri44 RI60 R
184 CI90__ CI95CI95ACB €200 €205 210 215 220 €225 c222a18 ¢
176 L17 U8 180 LBl 182 Ti 3 12 et
SSA—C 6 S50 S5E SSF S7 S8-9 510 St SWITCHES
PL8-9 __ SK8-9 RVI MR4-7  F2 RV2-3 FI MRI Ls JK 182 RLI | MISC
ILE OuTPUT AUDIO  OUTPUT
1 200V L
R107 €195
22K Tol & 3mW 600 N |
2w + |
3 T2 E smv 600 N | |
C221a =m_ | co10f m !
RI38A e-o;; - i
100K MFD +o :
12w S 2 E Sm¥ 600 A
g v23p o1 > il |
o8 12AT7 S
Cvass + 1
100 kehs cv,“za €222 i
LF. 140AS whm oo \
ouTPUT 47K
(4 \
PLY i
SK9 |
_
b Rz“z‘? (228 pd
ik ALI O
P i s T o
i D JKI RX MUTING| |
2nd 1F AMP AVC & TC DETECTOR & i RELAY |
i|c AF OUTPUT |
200V NOISE LIMITER  1fc |
RU RI20 RI2I it 200V ¢ —-—10 |
22K CI95A CIS;SB 100K 100K o R144A ___\:éj_—'ﬂ_v AVC I
™ 330 0\ 2w aw ifi 10 u JK2 |
— 7T N8 N bt |
{ i, X - !
ecigg] SRIZT mm g e ‘ ! |
05 ! - |_RI20A :
05 -"cmnTaoz i 7 ‘f 27k 1 Hg‘; 1omw s00 4, ¢
L ™50 (390 S 195¢ N | |
—_—— " 33 !
L€l el : L
1 J |
193 T |
100 | NOTES
i
V16 ' ALL RESISTORS ARE 1/4 WATT RATING
CV4009 i UNLESS OTHERWISE STATED
:
N)

RHT
150

RI23

S5

82k 2w

— F
('s' METER)

RI42 R4
12K 12K
1
2
3
MR

MFD UNLESS OTHERWISE STATED

MMFD UHLESS OTHERWISE STATED
Ci23 Cl26 €129 CI39 ARE GANGED
SIA & SI8 ARE GANGED
S2A,B,C & D ARE GANGED

S$354,8,C, D, E & SS5F ARE GANGED

CAPACITOR VALUES GREATER THAN ONE ARE

S3A.B,C & S4A B, C & D ARE GANGED

O—t

R138
120

3

RI39
120

o
AF. LEVEL
RI36 T
+
=2 (206
m32me0
_L F2 250V
_ 63V
€196, cl97 Rl24
05 1ooMep < 120 Taue
T *T 6w ILPI

Si0
L~ LINE %]
1 « POWE
_Oﬂ NiJT 411—0 ' } NPUT
224 mm  mm(225 J’-’—»oj

0-01 T T 0-01

e
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APPENDIX

RECEIVER TYPE RA.117E

INTRODUCTION

1. The RA.117E is a slightly modified version of the basic RA. 117 receiver.
The differences between the two receivers affect the a.v.c. and output

circuits. The circuit changes are described in this Appendix and illustrated in
Fig. 24 which follows.

2. The description of the RA.117 a.v.c. circuit which is given in Section ]
Chapter 5 paragraph 34 of the handbook is superseded by the description
of the RA.117E a.v.c. circuit given in this Appendix.

3. The overall circuit diagram of the RA. 117 applies equally to the RA. 117E
except for the modified a.v. c. circuit and output connections illustrated

in Fig. 24.

OUTPUT CIRCUIT

4. The change to the output circuit as compared with the RA. 117, merely
relates to the headphones jacks and the loudspeaker switching. In the

RA.117E, the héadphones jacks are two parallel-connected Igranic jacks connected

directly across a 3 mW 6008 wihding of the output transformer. The loudspeaker

is now connected via the SPEAKER switch across the 1-watt 600-ohm winding

and is not connected in any way with the headphones jacks. The resistor R144A

is removed.

A,V,C, CIRCUIT

5. The modification to the a.v.c. circuit 1s introduced to provide an increased

'release' time for the a.v.c. voltage. The changes consist of the d:s-
connection of the existing Time Constant dicde (part of V18!, the introducticn of a
transistor VT1 and the changing of certain capacitor values.

6. The voltage developed by the a.v c¢. diode (part of V18) is applied to the

base of transistor VT1 via the r.{i. filter {R102, C173, C240;. The
~transistor is operated as an emitter-fellower with the a.v. c. line capacitor
forming the part of the lcad. When the a.v.c. detector output rises to turn on the
transistor, the a.v. c. line capacitor charges via the transistor, which provides
a low-impedance source.

RA.117 Appendix



7. The rise time of the a.v.c. line voltage is controlled by the r.f. filter
impedance and the a.v.c. line capacitor charging impedance, the time.

The 'release' time of the

~ _.v.c. voltage is a function of the a.v.c. line capacitance (10.47 pF or 0.46pF)

igvolved being of the order of 2 to 3 milliseconds.

and the 1 M2 resistor R145.
upon the position of the AVC switch (LONG or SHORT).

The capacitance of 10.47 or 0.47 is dependent
The release time for

LONG time constant is approximately 10 seconds, an appreciable increase on
that of the RA.117 receiver.

8. The change of capacitance in the r.f. filter circuit from 0.1 to 0.001 pF
(C240) enables the a.v.c. voltage to settle more quickly than before and
results in an overall improvement of the a.v.c. characteristic.

Ref Value
Resistors
RrR145 1MQ

CaEaC'itors

C238  10upF
C239  0.47uF

C240 .001pF
~ Transistor
VTl

LIST OF COMPONENTS

De scriRtion

Composition

Electrolytic
Paper
Ceramic

The following components are not used in the RA. 117E

Resistors:
Capacitors:

RA.117 Appendix

R118 and R114A
C182 and C188a

(Fig. 24)
Tolerance Rating Manufacturer
+%
10 1 Erie 16
25 35V TCC 150D106X003R2
20 35V TCC150D474X0035A2
20 350V Lemco 310K
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T2

—0
E 3mW 600 e
; o vis
—0
g : RIS
IWw 3a §
C b
4 ! ,
O sy
— o
4_ JXi ! RI22§
0\
O
JK2
o— N _J _f”s T0
0
: 204 T 55
. *—r— * + —rr
nus% cz4oi
4 c213
Im 3 o c238 - 00 RI2T w0l
-25Y cirs
c239 1
. CH
—iall VTI BFO
V24 SHORT
. ,_,% RV
—o R102 S5D LF
LONG 82K o ° GAIN
s/8
ROIA \
T0
cg BFO a5y
NOTE . COMPONENTS RIi8, CIB2 AND CIB8A, RI44A
REMOVED FROM RAIIT. /o
COMPONENTS R145,C238, (239 SS5F .
C240 AND VTI ADDED o
0s/8

1 214/5

Modified AV.C Circuit- RA.II7E

Fig 24





