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TV Receiver Chassis Type FS 

SPECIFICATION 

POWER SUPPLY: 
200, 230, 240, 250 Volts A.C., 50 cycles per 

second. 

CONSUMPTION: 
230 watts. 

CARRIER FREQUENCIES: 
Channel 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Vision Carrier 
50.25 mc / s 
64.25 
86.25 

133.25 
140.25 
175.25 
182.25 
189.25 
196.25 
210.25 

Sound Carrier 
55.75 me / 
69.75 
91.75 

138.75 
145.75 
180.75 
187.75 
194.75 
201.75 
215.75 

AERIAL INPUT: 

Provision for 300 ohm balanced twin feeder . 

INTERMEDIATE FREQUENC IES : 

Vi ion I.F. - Carrier .............................. 36.0 me , s. 
Sound I.F. - Carrier .............................. 30.5 me / . 

FUSE TYPES: 

2 amp - Mains. 
500 mA - H .T. l. 
250 mA - H.T.2. 

VAL VE COMPLEMENT 

Vl 6CW7 R .F. Amplifier Vl5 6BM8 } Audio Amplifier and 
V2 6BL8 Frequency Changer Vl6 6BM8 Audio Output 
V3 6BY7 1st I.F. Amplifier V l7 6BM8 Blocking Oscillator 
V4 6BX6 2nd I.F. Amplifier and Vertical Output 
V5 6BX6 3rd I.F. Amplifier \/ 18 6BX6 Reactance Valve 
V6 6BX6 4th I.F. Amplifier V l9 6AL5 Phase Discriminator 
V7 6CK6 Video Amplifier V20 6BL8 Horizontal O c. and 
V8 5AS4 Power Rectifier Horizontal Dri,·e 
V9 5AS4 Power Rectifier V2 1 6CM5 Horizontal Output 
VIO 6BL8 Gated A.G.C. and V22 IS2 E.H .T. Rectifier 

Noise Inverter V23 6R3 Damping Diode 
Vl l 6CS6 Vertical Sync. Separa- MRI 0A90 Vision Detector 

tor and Horizon ta l MR2 0A8 l or 
Sync. Separator 0A9l Clamping Diode 

V l 2 6BX6 I ntercarrier Amp. MR3 M3 Clamping Diode 
Vl3 6BX6 Limiter C.R.T. 21ALP4-A 
V14 6AL5 Ratio Detector or A W53-80 Picture Tube 

Caution 
The normal B+ voltages in this rece iver are dangerous. Use extreme caution when servicing this 

receiver. The high voltage at the picture tube anode (16,000 volts) will give an unpleasant shock but does 

not supply enough current to give a fatal burn or shock. However, secondary human reactions to other

wise harmless shocks have been known to cause injury. 

Always discharge the picture tube anode to the chassis before handling the tube. 
The picture tube is highly evacuated and if broken it will violently expel glass fragments. When 

handling the picture tube, always wear goggles. 
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SUMMARY OF FEATURES 

23 valves and three metal rectifiers. 
90'' a luminised, electrostatic focus picture 

tube, type 21ALP4-A or A W53-80. 
Exact 4 : 3 aspect ratio to avoid cutting off 

picture information by over. canning- important 
with film titles. 
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FIG I 

( 1) Turret tuner has fac ilities for individua l 
exact alignment of oscilla tor on each channel 
thro ugh the front of the et. 

(2) A four-. taCYe I.F. Ampli fier gives high 
sensitivi ty consi ·tent with wide bandwidth and 
"OOd definition . 

(3 ) Phase-linea r treatment of the I.F. phase 
response ensures best possible definition with 
freedom from ovenhoots o r smear and is entirely 
non-critical with re. pect to fin e tuning. No cri ti ca l 
tuning adju~tment i needed to obtain a picture 
free of . mea r or overshoots. 

(+) Overall fr quenc · response of th e ystern 
is within 6 db from D.C. up to +.7 megacycles 
per econd . 

(5 ) D.C:. oupling from the video detector 
thrOLwh the video ampjjfier to the picture tube 
en ures that true scene black i retained and all 
shad es have their true relat ionship to black. This 
en ure. correct reproduction of spec ial effects 
. uch as night-time . cene. and shot. against a dark 
backrrro und. 
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Laminated , tinted sa fety gla.. screen for 
maximum protection against implosion and to 
reduce reflections. 

Metal - foi l screenin" of ome cab inets to 
minimise interference with nea rl y radio receivers. 

(6 ) Time ga ted A.G.C. gives immunity from 
effects o f impulse noi e and has fast action to cope 
with rapid fading from "aircraft flutter. " Variable 
delay on the tuner A.G.C. maintain: full R.F. 
. ta<re gain on weak to modera te ignals to mini
mise frequ ency converter noise, and can be ad
justed for best results when the receiver is in. tailed. 

( 7) A noise inverter and a noi e gated ync. 
epara to r are employed to give protection to yn

ch ronising in the presence of impuJse interference. 

(8) Both amplitude limiter and ratio detector 
are used to ensure that impulse noise and "sync. 
buzz'" on the 5.5 mc / s intercarrier a re effectively 
eliminated even in area. of low ignal strength 
a nd . evere interference. 

(9 ) The push - puJl sound amplifier with 
a mple feedback gives excellent quality a nd a 
reserve power for handling the ·'hi-fi" F.M. sound 
tha t can be transmitted. A compensated volume 
control main tain tonal balance at all volume 
settin rs, 



( 10) The Vertical Deflection Amplifier has 
current feedback to maintain consistent deflection 
current in coils rather than constant voltage across 
them. As a result, the height does not shrink as 
the deflection coils warm up and their resistance 
increases. This transformer method of feedback 
also eliminates the need for a vertical linearitv 
control since it is practically independent of wid~ 
component tolerances. It also gives excellen t 
interlace. 

( 11 ) The Horizontal Hold ci rcuit 1s a 
balanced diode discriminator type of phase com
parator with a sine-wave oscillator and has suf
ficient pull-in range to render unnecessa ry a hold 
control on the front of the receiver. 

( 12 ) Horizontal Linearity is controlled by 
variable inductance which can be adjusted for an 
indication on a multimeter connected to a test 
point. This can be done with any transmitted 
picture. T est card is needed only to make a small , 
final adjustment for optimum performance. 

( 13 ) Vertical Fly back Blanking eliminates 
any vertical retrace lines. 

( 14) Vertical Linearity is adjusted by a 
poten tiometer on the front panel for optimum 
performance. 

( 15 ) T ransformer coupled focussing of the 
picture is employed to give a good overall edge to 
edge focus of the raster. A true focus is main
tained right into the corners of the C.R.T. 

( 16 ) Minimum number of controls necessa1Y 
for opera tion . 

( 17 ) Dustproof seal around picture tube to 
eliminate dust which is otherwise attracted to the 
picture tube by static charge. 

A REMOTE CONTROL facility is provided 
whereby sound volume and picture contrast can 
be c_o ntrolled at distances up to 25 feet from the 
receiver. 

THERMISTOR PROTECTION is provided 
~o guard aga inst high tension surge when swi tch 
mg on. 

CIRCUIT DESCRIPTION 
R.F. INPUT 

The input to the turret tuner is to a centre 
tapped transformer which presents an impedance 
of 300 ohms. In series with each leg of the input 
is a fixed-tuned video I.F. trap circuit tuned to 
36.0 Mc/ s. Shunted across the input is a variable 
sound I.F. trap circuit tuned to 30.5 M c / s. 

R .F. amplification is achieved with a type 
6CW7, double triode (V 1), in a cascode circuit. 
The two section. of this stage are connected in 
series for D.C. The grounded cathode input 
section is neatralized and is also controllable bY 
A.G.C. from the main chassis. Because of the 
series D.C. connection of the two portions, A.G.C. 
voltage to one section also effec ts control on the 
other section. 

Coupling between the two sections of the 
cascode is direct and the coil between the two 
maintains amplifica tion on the high frequenC\· 
channels. 

Inductive coupling is used between the 
cascode and mixer. V2, a type 6BL8, combined 
triode-pentode, is used as oscillator and mixer. 
The oscillator is a Colpitts circuit operating above 
signal frequency. Injection to the mixer input is 
by inductive coupling. The fine tuning capaci tor 
is capacitively coupled to the oscilla tor coil by a 
contact lug on the coil former. Adjustment on 
each channel is provided by means of a screwed 
slug in each osci llator coil , this slug being access
ible through a hole in the front plate of the tuner 
when the fine tuning capacitor is in an approxi 
ma te mid position. 

The fine tuning capacitor takes the form of 
a specially shaped ceramic wafer which turns 
between two fixed metal plates. 
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The intermedia te frequency ou tput of the 
tuner (vision 36.0 M c / s, sound 30.5 Mc / s) is 
coupled to the I.F. channel of the main chassis 
through a secondary winding L9 on the I.F. 
coil L8. 

The heater circuit i fi ltered by a Ferroxcube 
bead through which a heater wire is passed. The 
bead concentrates the field around the wire. in
creasing its self-inductance so tha t it acts ~s a 
choke. 

An improved tuner is used on later produc
tion and circuit differences are shovm on circuit 
diagram. 

I.F. AMPLIFIER 

The tuner I.F. ou tput is coupled to the grid 
of the first I.F . Amplifier V3 and tuned by coil 
Ll6 with stray capacities. There are four I.F. 
amplifying stages, the first two are "stacked" as 
far as D .C. is concerned, i.e. , they operate in 
series with V4 above V3. 

This doe.- not influence their R .F. operation , 
but since the same curren t flows through both 
valves, A.G.C . voltage applied to V3 controls V4 
also. 

V5 is coupled to V6, and V6 to the video 
detector MR 1 by inductive coupling. Trimming 
inductances L16A, L19 and L21 are adjusted in 
the factory for accurate coupling between stages. 

Trap circuits L15 and LI 7 are coupled to 
T.F. coils L1 6 and Ll8. Th e former atten uates 
the sound ca rrier 30.5 Mc / s ; the la tter attenuates 
the adjacent-channel sou nd carrier 37.5 Mc / s. 

V3 and V4 have small unbypassed cathode 
resistors R 17 and R 22 to minimise detuning of 
their grid circu its when A.G.C . bias i. applied. 



VIDEO AMPLIFIER 

The detected video output from the ger
manium diode MRl is fed through IFT5 which, 
in conjunction with R30 and C37A, forms a 5.5 
Mc/ s null trap, and is amplified by V7. L22, 
L23 and L24 are peaking chokes which maintain 
the high frequency components of the vision signal 
fed to the ca thode of the picture tube. 

INTERCARRIER AMPLIFIER AND 
SOUND OUTPUT 

The frequency modulated 5.5 Mc/ s com
ponent from the video detector is applied via the 
transformer IFT5 to the in tercarrier amplifier 
V12. A single tuned ci rcuit couples Vl2 to the 
limiter Vl3. 

Output from the limiter is demodulated by 
ratio detector Vl4 to provide the audio signal 
which passes th rough the tone control network 
and volume control and i amplified by the triode 
ection Vl5, pha e inverter (V16 triode ) and the 

push-pull power output pair (V15 and Vl6 
pentodes ) . Feedback is applied via the pen tode 
cathode and also via V15 triode cathode. 

The tone control provides normal Aat response 
a t mid position. Full an ti-clockwise rotation cut. 
high frequencie , as may be needed when excessive 
sibilance or high frequency noise is transmitted. 
Full clockwise rotation cuts low frequencies. This 
facility may be needed in ·•Jive reve rberent loca
tion uch as halls or chool , or when low 
frequency noise such as hum is transmitted. 

A margin of sound gain is provided so tha t 
the full 6 watts output i ob tained from sound 
signals which are not full y modulated. Moreover, 
the sound output stage ha a controlled overload 
characteristic which ensures tha t, when over
driven, it does not "paralyse' but merely clip 
the peaks and so remains comparatively free from 
audible di tortion. 

SYNC. SEPARATORS 

A combined Horizontal and Vertical sync. 
separator including noi:e gating is employed 
(Vll ) . A Video signal with sync. tip. positive i. 
applied to the con trol grid, G3, from the Video 
Amplifier anode. At the same time a video 
signal with th e sync. tips negative i. applied to 
the noise ga ting grid, G 1, from the Video Amplifier 
grid. Grid leak bias on this valve ensure that 
it will only conduct on sync. tips and consequently 
no pictme information will appear in its output. 
The video signal at its noise gating grid is fed via 
the potentiometer R65, R66 and is so a rranged 
that the negative excursion of the sio-nal will not 
affect the curren t through the ync. separator. 
However, when a noise pulse, which will sit more 
nega ti ve than the . ync. tip occurs, then the cur
rent through the valve i cut off and the anode 
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, ·oltage will ri e to H.T. Suitable time constants 
in the grid of the sync. separa tor ( G3 ) are pro
tected by the operation of the Noise Inverter VlO 
thus preventing blocking of the grid immediately 
following strong noise pulses, o tha t the synchron
i ing signals are restored immediately following 
the cutting off of the valve by the 0 ating grid. 

NOISE INVERTER 

Anode current in the triode section of VlO 
is normally cut off by the steady bias between its 
grid and cathode. Video signal with sync. tips 
positive is fed to the grid of thi valve from the 
video amplifier and the valve i biased so that 
under normal conditions this ignal will not drive 
it into conduction. However, if impulse inter
ference with amplitude grea ter than sync. pulse 
height is present, the valve will conduct during 
the interfering pulse and amplified inverted inter
ference pulses will appear a t the valve anode. 
Since the a node load R62 of this valve i also 
in the path through which video signal is fed to 
the ync. separator, the interfering pulses cancel 
ou t across this resistor. Thus the video ignal fed 
to the ync. separator is freed from the effects of 
impulse interference. 

GATED A.G.C. 

The same video waveform that feeds the noise 
inverter, feeds the grid of the A.G.C . amplifier 
(VlO pentode ) . The polari ty of this waveform is 
with sync. tips positive, and the valve is biased 
so tha t it can conduct only during sync. pulses. 
However, it will conduct on ly if there is also a 
positive potential a t its anode. This is supplied 
as a po itive-going pulse during line Ayback from 
the line output transformer T8, via C46. Thus 
the valve cannot conduct on impul e interference 
occurring between line sync. pulses and the 
.-\ .G.C. operation is freed from the effects of 
impulse interefrence. 

The current through the A.G.C. valve, which 
charge C46, depends upon the height of the sync. 
pul es and the setting of the Contrast control. 
The resulting mean D .C. (negative) voltage at 
C46 i. fed to the fir t I.F. amplifier V3 via the 
potential divider R51 A, R V2 and R 48, smoothed 
bv C44. R V2 controls the ratio of I.F. and R .F . 
.-\.G.C. voltage. The cathode of the A.G.C . valve 
is returned to a potential of approximately + 50 
volt. , which is set by the divider network R52, 
R53, and the contrast resi tor network. 

The Contra. t control R V5 operates in the 
fo llowi ng manner. A D.C. voltage from the 
moving a rm is applied to the A.G.C. valve grid 
via R56 and R60, together with a proportion of 
the video output voltage via R59. The A.G.C. 
valve has a grid base of - 2V., which is small 
compared with the + 50V. potential between its 



cathode and earth. Thus o long as an y A.G.C. 
voltage is produced, the voltage between the grid 
of V 10 and earth during conduction on sync. 
tips, remains substantially constant ( + 48 to 
+ 49 volts) . 

A.G.C. voltage is also applied to the R.F. 
amplifier from the junction of R50 and R5 l , 
smoothed by C45. The junction of these two 
resi tors is clamped to a small nega tive potential 
by the clamping diode, MR3, and not until the 
anode of V 10 falls to a value fixed by the H.T. 
voltage divided by the ra tio of R49 and R50 to 
R51 does this point become unclamped. A 
"delayed" bias is therefore p rovided to the R .F. 
stage, ensuring that maximum R.F. tage ga in is 
available with low signal levels to minimi:e noise 
from the frequency converter. 

The division ratio of the voltage di vider 
supplying I.F. bias is important. If the ra tio is 
too small, the tuner will start to receive bias before 
converter noise has disappeared from the picture. 
As a result, noise will be visible even at high signal 
levels. If the ra tio is too large, an excessive 
degree of control will be dema nded of the I.F. 
amplifier before the tuner star ts to receive bia . . 
This can cause overloading of the I.F. ampl ifie r. 
Therefore, the ratio should be adjusted fo r 
optimum when the receive r is insta lled, by R V2. 

VERTICAL D EFLECTION C IRCU ITS 
Vertica l sync. pulse. from the sync. separator 

via the integra tor are used to :ynchro nise the 
blocking osc illa tor comprised of tra nsformer T 3 
a nd triode portion of V 17 . Height is varied by 
adjustment of the D .C. potenti al fed to the block
ing oscilla tor anode and Verti ca l Hold is adjus ted 
by va rying the time constan t of th e block ing 
oscilla tor gri d circu it . The Vertical Hold control 
RV JO i returned to the slider of the Height 
con t rol potentiometer R V9 so tha t the blocking 
oscilla tor frequency is unafiected when Height is 
adjusted. This makes the Vertical Hold almost 
independen t of Height adjustmen t. 

Th e pen tode section of V 17 is the vertical 
o utput stage. The sawtoo th wavefo rm from the 
blocking oscilla tor is applied to the grid of the 
output amplifier and a sawtooth current wavefo rm 
appears in the vertica l output transformer T -+. 

A feedback voltage is developed acros · Rl 14, 
R 11 5, from the current in the deAection coi ls. 
This voltage is stepped up to the input o- rid of 
the frame output valve. A con trol potentiometer, 
RV 11 , is provided across the feedback tra nsforrr.er 
secondary for factory adj ustment of linea rity. 

HORIZONTAL OSC ILLATOR AND 
AUTOMATIC PHASE CONTROL 

Automatic frequency and phase control is 
obtained by means of a sine wave type of " Ay
wheel" circuit. Incoming hori zontal sync. pulses 

6 

from the hori zontal sync. sepa rator are fed via 
transformer T6 ( damped by diode MR2 ) into 
the discriminator V 19 where they a re compared 
in phase with a sine waveform taken from the 
hori zontal oscilla tor transformer T7. ln this 
circuit the sync. pulse is applied in the same phase 
to both diodes of the discriminator. From the 
oscilla tor a balanced winding on the transformer 
feeds equal and opposite sine-wave voltages to 
the ca thodes of the diodes. These pulse and sine 
1-vaveforms are added together and detected by 
the diodes so tha t the voltage developed across 
R 11 9 is equal to the peak negative voltage applied 
to the top diode and is negative with respect to 
the cen tre tap of the sine wave winding. Similarlv, 
the voltage across R 120 is eq ual to the peak 
nega ti ve voltage applied to the bottom diode and 
is nega tive with respect to the centre tap of the 
winding. 

Since the two peak rectified voltages a re in 
the same sense, negative with respect to the trans
former cent re tap, the di. criminator output volt
age, taken across the two load res istor: R 119 and 
Rl 20, will be their difference. 

Fig. 2 shows how the . ine wave applied to 
the diodes in opposite ense and the pulse applied 
in th e same sen e are added together. 

In Fig. 2 (a) there is a phase error between 
the incoming sync. pulse and the receive r hori
zo ntal oscilla tor, the sync. pulse arriving before 
the sine-wave crosses the zero ax is. Then the 
voltage across R 11 9 is grea ter than the voltage 
across R 120, and the discriminato r output ( the 
difference between the above two voltages ) is 
negati ve with respect to the bottom of the di . -
crimina tor. If the phase erro r had been in the 
oppos ite sense, i.e., the sync. pulse a rriving after 
the . me-wave had cros ed the zero axis, the di -
cri minator output would be in the opposite direc
tion, i.e., positive with respect to the bottom of the 
disc riminator. \•Vhen the phase error is zero, as 
Fig. 2 ( b) the voltages across R 11 9 and R 120 are 
qual and the resu lting output is zero. 

The discriminator output is connected in 
se ries with a fi xed nega tive bia. voltage derived 
from the Hori zontal Hold potentiometer which 
taps off pa rt of th e grid leak bias developed in 
the hori zon tal dri ver grid circu it. Thus the D.C. 
voltage on the reactance valve ( V 18 ) grid is tha t 
of the fixed bias when there is zero phase error, 
more ne a tive when the sync. pulse leads in phase 
and less nega ti ve when the sync. pulse lag . 

The reactance va lve V 18 i · essentially a 
capacitance shunted across the oscilla tor tank 
circuit. The effecti ve value of its capacitance is 
varied by the control bias on its grid, developed 
bv the disc riminator, and i va ri ed in such a di rec
tion as to correct for any change of phase which 
develops a co rrecting voltage. 



TO P 
D IO DE 

BOTTOM 
DIODE 

VOLTAGE n • ACROSS Rl20 

~v I) V~ LTAGE L : " ,'°ss ., ,, J DIFFEAENC E 
ERAOA-' VOLTAGE DEPENDING 

ON PHA SE ERRO R 

(a ) WAVEFORMS APP LI ED TO PH ASE DISCRIMINATOR 
DIODES WITH PH A SE ERROR. 

TOP 
DI O DE 

BOTTO M 
DIODE 

~ ~ VO Lr: G E ACRO SS 
Rl ; O& Rll9 

l.l_ _ _,_._______.__ 

(b) WAVEFORMS AP PLIED TO PH A SE DISCR IMINATOR 
PHASE ERROR ZERO. 

Fi g. 2 

HORIZONTAL R EFLECTION C IRCUITS 
Neoative voltaoe pulses from the anode of the 

horizontal o cilla tor (V20 pentode) a re applied 
via a differentia ting circuit o f which the Hori zon
tal Drive control R V 12 is a va riable element to 
the Horizontal Drive r valve (V 20 t riode ) . RVl 2 
serves to adjust the amount of differen ti a tion a nd 
hence the time a t which the Hori zontal Output 
valve is d riven "on" as req ui red below. 

T he hori zontal driver valve (V20 triode ) pro
duces a neo-a ti ve p ulse output which is timed to 
cut off the horizontal ou tput valve V2 I a t en cl of a 
scan. When V2 1 is cut off sha rply, the magneti c 
fi eld that has been es tablished in the ho rizo nta l 
output tran: former during the scan collapses and 
the oscilla tor y circuit comprised of the transfo rmer 
inducta nce and . tray capacitance tends to '"ring.' 
H owever, a fter one-half cycle of oscilla tion the 
damp ing diode V23 starts to conduct. Duri ng the 
' 'flyback .. time th e magnetic energy has established 
itself in the reve rse di rection, a nd the p icture tu be 
spot has returned to the left-h and :icl e of the 
screen. 

\ I\ hen the dam pi ng diode conduct · it permit. 
current to flow at a cont rolled ra te th ro ugh pa rt 
of the transfo rmer. Th is curren t, pas:ed by the 

a uto-transformer into the deflection coils, fo rms 
the ini tial part of the horizontal scan . As the 
clamper ceases to conduct the line outpu t valve 
takes over a nd supplie the nece. sary current to 
complete the scan, a t which poin t a further nega
tive pulse on the grid of V2 l starts the cycle 
over again . 

The sha pe o( the current waveform, which 
should be essentially a wtooth, is controlled by the 
Linea rity cont rol L3 1 in conjunction with C !07 
and C 109. 

During f-l yback a high voltage pulse is pro
d uced at the anode of the E.H.T. rectifier V22, 
which is peak-rectified, and then . moo thed by the 
capacita nce between inner a nd outer bulb coa tings 
of the picture tube, a nd upplies E.H .T. of ap
proxima tely 16,000 volts. 

Energy recovered by the damping diode p ro
duces a boosted H.T. voltaae of 560 volts which 
i.- used, if required , for foc us voltage a nd also is 
di vided down to 400 volts fo r supplying the G2 
electrode voltage o( the picture tube. 

The sawtooth scanninrr current in the prima ry 
of foc us transformer T 9 prod uces in the seconda ry 
a la rfeg parabolic voltage waveform , which is fed 
directlv to the foc us electrode of the C.R.T. The 
cold e·nd of the seconda ry is connected to the 
po tentiometer RV 14, which can be adjusted to 
give good overall foc us. 

R EMOTE CONTROL 

By plu6girw into socket SK4, the octal socket 
in th e rea r o f the chassi , volume a nd contras t can 
be con trolled from the R emote Control U nit. 

The remote volume control R V8A acids a 
vari able res ista nce ac ros: the supply voltage of the 
sound limiter. Since this cont rol can only redu ce 
volume, the ma in volume control should be set 
for tl e m ax imum volume desired. 

The remote con trast cont rol R V5A feeds a 
va riab le D .C. voltage into the contrast control 
chain R59, R60 and R56. It varies contrast either 
side of a midd le (normal ) value which is et by 
the main contrast control. 

Note that connection of the R emote Control 
Un it does not affect operation of the normal 
receiver volume and con trast con trols. 

INSTALLATION 

The receiver is shipped fro m the factory with 
the picture tube installed and all controls pre
adju. ted fo r normal opera tion. It should only be 
necessa ry to ensure tha t the mains tappi11g is co r
rectl y adjusted for the ma ins voltaCTe ex isting in 
the parti cula r area and a su itable ae rial connected 
to the aerial in pu t term inal ·. In ve ry st ro ng signal 
a rea it may be necessary to u. e a n a ttenuator in 
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the ae rial lead to avo id overloading the receiver. 
The various operating controls should be checked 
for proper opera tion, and thei r use demonstra ted 
to the p urchase r as descri bed in the installa tion 
manual. It is necessary to remove the back of the 
cabine t to aain acces to the mans adjustment 
pa nel. 



PICTURE SHIFT 

Small shifts in position of picture may occur 
due to the effects of the earth's mae-netic field in 
different locations. The picture mayvbe re-centred 
by rotating the two shift magnets on the tube neck 
behind the deflection yoke. 

Rotate the centring magnet as embly to shiit 
the picture in the required direction, and move 
one of the magnet with respect to the other to 
change the strength of the field and hence the 
amount of picture shift. 

PICTLRE TILT 
If the picture is not . quare with the edges oi 

the mask. the deflection coils should be rotated b\· 
pushing the lever which emerges from the slot i;1 
the top of the yoke assembly until the picture is 
squared up. It may be necessa ry after this opera
tion to centre the picture by mea ns of the shift 
magnets. 

ION TRAP 

If ion trap adjustment is necessary, set bright
ness control at normal brightnes. or if no ra,ter is 
evident a t a ll . et brightne control at the cen tre 
o( its range. Check that ion trap magnet is placed 
on the neck of the tube in the region of the bend 
in the gun. Rotate magnet around the tube neck 
and move it backwa rds or forwa rds along the neck 

until the po ition for maximum brightness of 
raster is obtained. Readjust brightness setting if 
necessary to keep raster brightness at that of a 
reasonably bright picture, but not excessively so. 

C heck al. o that the position found for the 
magnet by the above procedure produces good 
overall focu s. 

It is most important that the ion trap be 
accurately set because misadjustment not only 
produces astigmatism, but can damage the picture 
tube. 

A.G.C. 
The A.G.C. control . hould be adjusted when 

the receiver is in tailed. The procedure i. to turn 
the control to the maximum an ti-clockwise posi
tion , then observi ng the picture, advance the 
control unti l the noise or ·'snow· ' in the picture 
is no longer reduced. The receiver hould then 
be checked on all channels to en. ure that no over
loading is evident, which may be due to the 
control being adjusted too far m a clockwise 
posi ti :)11, and that the minimum noise condition 
has been achieved for a ll signals. 

FUSES 
Three fuse: are provided, one in the main 

circuit and two in the H.T. circuits. Ensure that 
they are replaced with similar types. 

DISMANTLING 
REMOVAL OF CHASS IS 

Disconnect the rece iver from th e mains supply 
and remove the aerial connection . 

Remove the two screw securing the back 
cover of the receiver to the crc~s rail on which 
the chassis · its. Ease back the mains interlock 
socket so that it comes from of the chassis and, 
while holding the socket free, slide the cover down
ward. in its guide grooves until the top edge is 
free of its cabinet groove. The cover may then be 
eased out by bowing it down the cen tre until the 
edo-es are free of the cabinet groove . 

Disconnect the picture tube socket, E.H.T. 
connector, deflection yoke plug and speaker plug. 

R emove all four knobs from front of the set. 

R emove fou r bolts securing chassis to the 
cabinet shelf. 

The cha. siF may then be withdrawn from 
the cabinet. 

REMOVAL OF DEFLECTION YOKE 
First slide the ion trap and picture .-hi ft 

magn et from the picture tube neck. 

The defl ection yoke may be removed by 
loosening the fo ur yoke securing screws, lifting 
them ou t of the .- lots in the brackets and th en 
pullina the rnke as. embly back off the picture 
tube. 
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REMOVAL OF PICTU RE T U BE 

H aving removed the chassis and yoke 
assembly, lay the cabinet on its face and undo 
fo ur screw. securing the picture tube clamp
ing ring to the cabinet and the mounting 
brackets. 

Lift the tube out carefully by . upporting it 
a round the mounting ring. 

N .B.: The picture tube . hould be carefull y 
handled and never placed face down on a bench. 
Always ensure that it is placed on a soft, clean 
surface, such as felt, o that the face does not 
become scratched. Whenever possible, keep tubes 
in the original manufacturer's carton. 

REPLACEMENT OF PICTU RE T U BE 

First, clean the tube face and th e inside 
surface of the protective glass screen. Stretch the 
rubber dust-sealing ring around the four spigots 
moulded into the mask. 

Place the tube in position on the mask, and 
ecure with two bottom screws and then two top 

. crews. The top screws should be tightened only 
until face of tube seats against ma5k. Prise dust
ealing ring off the spigots unti l it flicks into posi-

tion around the ma k. 



REPLACEMENT OF DEFLECTION YOKE 
Slide the yoke assembly over the neck of the 

picture tube, taking care that the picture tube 
base does not damage the yoke. Check that the 
four hard rubber spacers are in po-ition between 
the rim of the yoke as embly and the picture tube, 
replace the four securing straps, and screw up 
ti o-ht. Replace the picture centrin~ magnets and 
the ion trap magnet. 

REPLACEMENT OF CHASSIS 
Slide chassis into cabinet, en urina that the 

exten ion spindles on the pre-set controls loca te in 
their guide . Push chassis forward unti l it comes 
aga inst a stop, and replace the four screws ecuring 
the chassis to the helf. 

Replace loud peaker plug, deflection yoke 
connector, picture tube socket and E.H.T. Lead. 

Replace knobs. 

Replace the cabinet back panel and ease 
home the mains interlock plug. Ensure that this 
is properly aligned with the pins on the chassis 
before pushin cr it home. Do not force it on . 

Replace two sc rews securing the back panel. 

IMPORTANT : Before replacing back on 
receiver, the ion trap mu st be adjusted in acco rd
ance with instruction . Do not operate the 
receiver for any length oi time with the ion trap 
misadjusted. 

ADJUSTMENTS 
PICTURE TUBE FOCUS 

The parabolic voltage on the focu electrode 
G4 of the picture tube is obtained irom the focus 
transformer T9, the cold end of which is taken to 
the focus control RV14, which i adjusted to give 
overall picture tube focu s. 

NOISE INVERTER CONTROL 
Opera tion of the noise inve rter i;: controlled by 

the bias at the Gl of VlOT. A potentiometer RV6 
i. provided to allow accurate ettincr of this bias. 
An oscilloscope should be connected to the anode 
of the noi e inverter valve and the potentiometer 
adju. ted until clipping of the ync. tips at the 
noi ·e inverter anode is just visible. Care must be 
taken in setting this control since if too much 
clipping is carried out, due to mi -setting this 
control, then sync. separation can be a ffected or 
even ·'Jock-out" rnay be produced . 

VERTICAL LINEARITY 
Vertical linearity is adjusted by potentio

meter RV 11 for optimu m periormance when 
\·iewing a test ca rd . 

HORIZONTAL LINEARITY 
Connect a multimeter, et to read 100 mA full 

scale deflection, between te ·t point \ and chassis. 
Tune to a tran mission, and with the picture in 
lock, adjust the linea rity control L31 for minimum 
curren t reading. Final adjustment should be made 
viewina a te t card. The reading on the multi
meter will then rise slightly abo\·e minimum. 

HORIZONTAL DRIVE 
Tune to a transmission and, wi th the picture 

in lock adjust the Horizontal Drive control RV12 
until a white vertical stripe appears near the 
centre of the picture. Then adju t this control 
aga in until the white stripe ju. t di ,appears. This 

control reacts sli ,,!1tly with the Horizontal Hold 
control. H ence after adjustment of horizontal 
drive, the Horizontal Hold control should be reset. 

HORIZONTAL HOLD 
Th e Hori zon tal Hold control RV 13 is rese t 

in the followina manner. This is necessary especi
ally when the Reactance Valve V 18 is replaced. 

Disconnect sync. pul es by removing the Sync. 
Separator vah-e V 11 , and adjust the Horizontal 
Hold control until the picture just ' ·A.oat..., or 
locks weakl y. Then replace V 11. 

The cath ode ( pin 1) of the reactance valve 
V 18 should read +o.4 volts. 

In genera l, th e co re of T7, which is adjusted 
in the factory, should not need to be reset. How
ever, adjustment will be needed if T7 or C95 is 
replaced, and also, a t times, if components a re 
replaced in the reactance valve or line o cillator 
circuits. 

50V ADJ UST AND CONTR AST RANGE 
( l ) Tu rn the Contrast control maximum 

clockwi,e and adjust the "50V Adjust ' 
prese t control until sync. tips read 
200V D.C. on a direct coupled o ci llo
scope. If such a n osci lloscope is not 
ava ilab le, adjust for a sufficientl y 
strong maximum contra. t. 

( 2) Turn Contrast Con trol maximum anti
clockwise ( minimum contra. t ) and 
adjust Contra. t R ange preset control 
to give minimum desirable picture. 

The pu rpo~e of the Contrast Rang-e pre. et 
adjustmen t is to emure th at when the ' contras t 
co ntrol is turned to mini mum, the picture cannot 
?e "whi~ed out ,' ' o tha t the receiver would appear 
rnoperat1ve to the customer. 

VISION I.F. ALIGNMENT 
GENERAL NOTES 

T o align the vision I.F., a sweep generator 
and a marker generator, both co\·en ng- the range 

CJ 

28.5 to 38.5 M c/ s are req uired, tocrether with a 
~isplay unit. The marker generator may be a 
signal ~enerator and the display unit a C. R .O. 



These instruments should be inter-connected as 
described in the instructions supplied with the 
sweep generator. The sweep generator should be 
termina ted with a res i tor equal to its output 
impedance and connected to the receiver as sug
gested below. 

·o · 
75fiOUTPUT \ b S.0. p IN?UTTO 

SWEEP GENERATOA 'tlt I VIA 001 m F FROM ---tr_--t-_....-....y,,•~------ RECEIV ER 
C APA CITOR 

,on 
EARTH OF CIRCUIT 

• ':' -/~1~1N~H:~~Eg;ttL 
Fi g. 4 

If there is inadequa te output from this 
a rrangement for alignment of the final I .F. stage, 
the point O may be connected to the receiver 
instead of the point P shown . 

Before commencing a lignment, remove the 
cores from L15, Ll 7 and L18. Turn the two 
trimmers, VC I and VC2 to their minimum 
capacitance position, i.e., T°TT .. of thread on the 
crew should be visible above the chassi. . Con

nect - 6V. bias across C4-I-. Connect the input 
to the d isplay unit between the grid of V7 and 
earth . Throughout alignment, the display unit 
should be adjusted to present a reasonable ampli
tude display from a signal 2.5V . peak to peak 
and the output from the I.F. strip should be 
ma inta ined a t tha t level by va rying the output 
from the sweep generato r. 

At all times, the level of the sweep genera tor 
ou tpu t mu t be kept low enough to avoid over
load o f the fi nal I.F. Amplifier. Th e res ultin o
Aa tten ing of t_he displayed sweep waveform ea~ 
cause faulty alignment. At the same time, the 
vision detector MRl may be damaged. 

ALIGNMENT 

( 1) Connec t the sweep output between the 
g rid of V6 and earth . Adjust the core o f L20 to 

peak the response a t 34.65 Mc/ s, with the core in 
the position closest to the chassis. Adjust the core 
in IFT4 to give a symmetrical response with the 
core in the position furthest from the chassis, and 
then vary both to obtain the response shown in 
.4 (Fig. 6 ). 

(2) R emove the sweep generator output from 
the grid of V6 and re-connect it to the grid of V5. 
Insert a core in L 18 and peak the response a t 
34.65 Mc/ s with the core in the position closest 
to the chassis. Adjust the core of I FT3 to give 
a ymmetrical response with the core in the posi
tion furthest from the chassis, and then vary both 
to obta i.n the response shown in B. 

( 3) Remove the sweep generator ou tput from 
the grid of V6 and re-connect it to the junction of 
C25 a nd Ll 6. Adjust the core of IFT2 to make 
the output maximum possible a t 33 .5 Mc / s wi th 
the core in the position closest to the chassis, 
adjust the core in IFT l to give the max imum 
possible output a t 36.0 Mc/ s with the core in the 
pos ition closest to the chassis, and then using both 
cores, obta in the response shown in C. 

( 4 ) R emove the sweep genera to r output from 
the junction of C 25 and L16 and connect it to th e 
test point 1 on the turret. Switch the turret to 
position 12. Adjust the core in L8 to give the 
max imum response a t 34,'35 M c / s. Adjust the 
core in LI 6 to the position neares t the cha . .- is 
which peaks a t 34.65 Mc / s, and then using both 
L8 and L 16 cores, obtain the response hown in D. 

( 5 ) Increase capacity of VC I . o tha t the peak 
response falls about I½ db. and then adjust VC2 
to make the peak response fall a fu rther q. db. 
~ary both to obtain E as closely as poss ible-and, 
d neces.-a ry ma ke an alteration to the settin o- of 
IFT4. b 

(6 ) Insert a core i.nto Ll 7 and adjust for 
minimum response at 37. 5 M c / s. I nsert a core 
into LI S a nd adjust to se t the 30.5 M c/ s ma rker 
111 the m iddle of the step created by th is co il. 

I.FT.5. 

TEST 
POINT! LJ_J LOCATION OF COILS FROM UNDERSIDE OF CHASSIS 

·y INDICATES COIL NEAREST CHASSIS 

', r.·-, 
,- :Ls 

' I I 
1_ - J 

UNIT 
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( 7 ) Make any small, final adju tments that 
may prove necessary to obtain the end result 
hown in F. 

Note that L16A, L l9 and L2 1 are couplinrr 
co ils for factory adjustment, and hould not be 
disturbed. 

SOUND I.F. ALIGNMENT 

The fo llowing equipment is nece sa ry to 
carry out this procedure : 

( I ) A C.W. Oscillator accuratelv tuned to 
5.5 Mc /. by a crystal _, controlled 
reference. 

(2) A 20,000 ohms / volt meter (Model 8 
A.V.O. or similar type ) . 

(3) A D.C. V.T.V.M. 

(4) A peak -to-peak detector as , hown. 

33pF 

0---1------.----1-----0 

·INPUT OUTPUT 

Fig. 5 - Peak-to-Peak Detector. 

5.5 :'v1C / S. NULL TRAP (IFT4 ) 

IFT5 i a combined null trap and trans
former workina a t 5.5 Mc/ . When tuned in the 
factory, both primary and secondary co res are 
tuned to o-ether to give a zero output at 5.5 Mc / :. 
a t the video grid, and a maximum transfer to th , 
inte rcarrier ampli fier. This can only be done:: 
accura tely with a . wept oscillator and a . uitable 
display hav ing a high ain at 5.5 Mc / s. Once 
:et however, it should not need retuning un less 
qui te larae circu it alterations have been made. 
Only the primary core hou ld be retuned as the 
. econc.la ry core (nearest chas is) is sealed 111 the 
factory. 

. 'hould it be necessary to retune IFT4, the 
fo llowing procedure . hou ld be adopted. 

( l ) Inj ect 5.5 Mc / s C. W. at approximately 
100 m V between L22 and earth ( di:
connectin rr L22 from C37 and MRI ) . 

( 2) Connect the input of the peak-to-peak 
detector illustrated to C.R.T. Pin 11. 
Connect output of peak - to - peak 
detector to 20,000 ohm / volt meter on 
50 micro-amps. range. 
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( 3) Adjust primary core of IFT5 to give 
zero reading on meter. NOTE : Do 
not move secondary core. 

If IFT5 i. replaced a : imilar 
method i. used, but adjustment of both 
primary and secondary cores is nece -
·a ry. Set up a: in (1) and (2) above, 
and proceed a folJows: 

(3) Withdraw both cores to end of former, 
and then ,crew in primary core unti l 
a minimum readinrr i · obtained on 
meter. 

( 4 ) Screw in seconda ry core unti l meter 
reading increa. es lirrhtly. 

( 5) Screw out primary core until meter 
readincr reaches new minimum. 

(6 ) Repeat (3) and (-l ) unti l a ze ro read
ing i. obtained . 

(7) Seal seconda ry coil 

SOUND I.F. 

( 1) Connect the output of the C.W. 
0 . ci lia tor between o-rjd ( Pin 2) of VI 2 
and earth and tune the core of L25 
amplifier anode coil to obtain maxi
mum negative readino- acros. the lOK. 
metering resistor, R 75, measured with 
a D .C. V.T.V.M. 

(2) UsinO' the same inp~t, connect 
V.T.V.M. between junction of R80 
and R81 , and earth. Set the core of 
IFT6, ratio tran. former, unti l they a re 
f from end. of former. Rotate top 
(primary) core of IFT6 one turn in 
either direction. Continue tun ing core 
in the direction that increases the posi
tive reading, until a maximum is ob
tained. Screw in bottom (secondarv ) 
core of IFT6 ·o that the readin o- be
comes more po itive and then fa lls 
rapid ly through zero to a nega tive 
potential. Carefully adjust core so that 
th e meter reads exactly zero volts. 



1. F. RESPONSES 
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Fig . 6 - Osci lloscope Patterns Obtained with Sweep Oscillator Input. 
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REF. 

H l & 
RJij 
IOi 
Rl7a 
Rl8 
R 19 
H 20 
H21 
1{22 
R23 
R24 
H2f, 
}{:!:',::t 
}-,' '> 

R2~ 
t-: 29 
H::ln 
r-::n 
f!32 
R3 3 
R34 
1{3f, 
R::l 1i 
H3 7 
H39 
P,4n 
P.4 l 
JH~ 
RH 
R-lf, 
R-l!Ja 
R4 t\ 
R47 
R 
H-19 
Hf, 11 
Hf,1 

H!i~ 
i{f1:~ 
Rf, 
Hr,:,n 
r-:;d,lt 
1...::, ,; 
k f1tia 
HG; 
Hf,1' 
1-: f,9 
Rtill 
R1:1 
H t;:! 
!{ 1;3 
Hti.J 
Ht;:, 
J,/.l i ti 
r:.,; -; 
P..,i >, 
kt' 'I 

1::-11 
ICl 
p - •) 
f{ : _a 
P. 7:l 
1{7 4 
I-; ; :. 
P.:: !{ - , 

PART No. 

: -10-0032 
740 - 06 1 2 
74(i-04R3 
7-10-0fi!i:\ 
740-11032 
7 42-0142 
7-12- 0 1-1 ~ 
740 - 0 1 12 
740-04R3 
74U - Oti93 
74 0-0302 
740-027~ 
742-117 1 2 
740-0052 
7-1 0-05 7 2 
740 - ()572 
740-004 3 
7 40- 0 ::: 22 
740 - 0382 
749-0191 
749-0 191 
749 - 0191 
749 -t\J 9 I 
i40-0483 
7 -1 O-Oli22 
740-07:{2 
740-0 262 
i 40 - 02ti2 
7lti - 0 20 1 
74 2-00ti2 
742-0962 
7-t2-fl7 l 2 
742-07 1 2 
i -10-05 3 
7-12-0772 
7-1:?- (1222 
742-0] 92 
7-12-0 1 72 
742-0iti2 
742 - 04:{2 
1-10 -0 81)2 
74(1-11 072 
740 -00,2 
74 0-0732 
742-04 92 
7 4 2 - 052!! 
742 - 0 132 
i 10-0782 
7-10-0fi22 
7411- 0822 
74U-OR22 
74(1-0202 
7-1 0 -03 12 
7411-U l 22 
-;- -lil-0112 
7!0-0lfit 
i 'lll-0232 
740- 0152 
i-10-07i:l 
7 4tl-02 7 :{ 
7 -411-fl:"172 
7-1 0 - fH;21 
l -l 1i-11.H 2 
"j -lti-h l 2t 
"j -111-(10 ~2 
7 •19-00~1 
7-4 11-117-12 

PArtT ::-:o. 

2i:l - 0591 
:! 71 -00:{ 1 

271-o u:n 

27 1-00:11 

:!71- u0:H 

271-11031 

271- 00~ 1 

273- 05 91 
:? 11 - o:n 
2,1- 003 1. 

PARTS LIST - CHASSIS FS 

RESISTORS 

DESCRlPTlON 

2.2 K o htn s ± 10% BT$ 
J OK o hm s ± 20% BTS 
56 o hm s ± 1 0% 1 

\\~ . Mori;-anit e 
100 o l1111s ± 10% t \\·. :'vl on ;anit 1:: 
2.2K o hm.· ± 10% BTS 
270K o hm s ± 10% BTA 
270K oh m s ± 10% BTA 
27K o hms ± 10% BT;; 
5ti o hms ± 10% ~ ,v. )1' o r1:,anite 
l 50 0 l11ns ± 20% ~ \ V. M o r~an it.~ 
I. K o hm s ± 10% BTS 
1. 50 o hm s ± 10% BT!,< 
2.2 o h m s ± 20% B TA 
~.3 1.( o h m s ± 1U% B T :; 
I K o hm ± 20% BTS 
1 1{ o hm ± 20% BT,-; 
1.7 1< o hm r-; + l 0o/0 ~ \\". :-.1on,rn11 it • 
1. 21{ o hm s + lO o/c B T S 
Ii. K o hm s ± 10% BTS 
680 oh m s + 10% BTB 
1i8U o hm s ± 10% BTB 
11 80 o h m s ± 10% BT B 
11811 o hm s ± 10% B T B 
flti o hm s ± 10o/'a 1 

\\". )1 o rga1iit•j 
-170K ohn1s ± 20~1{1 B T ~ 
l2K o hm s ± 10% BT!' 
5(i0 o hm s ± 10% B T S 
560 o hms ± 10% B T;< 
:i.9 o hm s ± 20% B W t 
27 K o hm s ± 10% BTA 
5.G K oh m s ± 10% B T A 
2. 21< o hms ± 20% BTA 
2. 2]{ o hm s ± 20% B TA 
47 K o hms + 10% B T $ 
:1. 9 Me ;;o hnIB ± J U% BTA 
-1. 7 M egohms ± 10% BTA 
I Me go hm ± 10% P.TA 
HUK o hm s ± 10% BTA 
12K o hm s + 10% BTA 
18K o hm s ± 10% B TA 
18 K o hm s ± 10% RT>,; 
-1.7 1{ u hm s ± 10% BT:-' 
4.7 K o hms ± 10% B T,; 
12K o hm s ± 10% BT$ 
,; g l{ o hm s ± 10% RTA 
S20 K o hms + 10% BTA 
220 K o hm s + 10% B TA 
l 20 K o hm s ± 10% BT,-; 
220 K o hm s ± 20% BT,-; 
J OI( o hms + 10% BT!' 
:l :U{ ohm s + 20o/r RT:--: 
2. 2 M ohmr-; + 10o/r B T:-: 
1. 2 M o hms ± l Oo/( RT~ 
-17K o hm ~ ± 10% B T ~ 
27 K o hm s ± 10% BTF 
220 K o hm s ± 1 0% BT>' 
27"1{ u h m s ± J O% BTR 
1 50K o hm s + 10 % BTf: 
:rn o hrns ± f 0% 1 \Y . Mc,r.:anitP 
150 o hm s + 100/4 i \ 'C . M uq!A nitP 
I K o hm ±-1 0% BTf' 
-170 1{ o hm s + 20% BT. 
1 OOK o hm s ± 10% BT>,; 
47 K o hm s + 10(1,. BT$ 
!OK o hm s + 100fr P.T~ 
17K o htn s ,+ 211 o/c, HTR 
2. 21< oh m s ± 20'µ BT~ 

REF. 

R79 
R 80 
R t 
R 82 
R8:! 
R 84 
R85 
118(; 
R 87 
11ss 
H S!l 
H9 (1 
({9 1 
R92 
119 :1 
H94 
R95 
11% 
H97 
H9 S 
1199 
rou o 
R I O! 
R I 0 2 
R lll :{ 
Hl 04 
Hl O:, 
IH O,; 
10 0 7 
R I 11 8 
R l 09 
R 11 0 
1:111 
R ll 2 
R l 1:~ 
h ll -1 
Hll ii 
Rll t; 
R l 17 
Hll S 
IH 18a. 
1{119 
H I 20 
H\ 21 
H122 
R12 3 
Rl24 
1{ 125 
RJ2fi 
R l 27 
ru 2( 
H l 29 
H l :lO 
1u:l1 
Hl32 
.FU 3:) 
Hl:! -1 
R l 35 
R l :lu 
Hl:17 
R l :{S 
R l. 3 ~ 
RH O 
H l -11 
Rl.112 
Rl -1:{ 

CAPACITORS 

P ART >,: o. 

740 - 0102 
740-0092 
74 0-0092 
740-01 22 
740-0102 
740 - 01 22 
740 - 0702 
742-0 122 
7.J 2-0122 
7 40-0 252 
740-0242 
740-011 2 
7 40-0 :{ ti :? 
740-0182 
740-0 182 
H0- 11 1,2 
742 - 05u2 
7~2-0f. 1t2 
HR-0 102 
7-l - OJ O:! 
719-02 2 1 
742-00 j :! 
7-10-001'(2 
i-lO - OOS2 
, -10- 00 2 
7--12- Uli2 
7 -10-01182 
7 -10- 02:1 2 
,40 - 0 :l02 
7,10-0 202 
, •10-051 2 
7--12- 075 2 
i--12-07ii2 
, -19-0191 
7 ➔ 2-0 ~ 1 :;; 

740 -104 3 
740 -10 43 
740-065 2 
,4 0-0382 
740-0842 
742-09ti 2 
";'42-05 8 :! 
, 42 -05 2 
742 - 04 :{ :? 
7 -10 -0til :! 
740 - 01 !-2 
7-10-0 I 4 2 
74 2 -049:? 
7 4 1- 0 1 22 
74 0-0:<92 
7~0 - 082:? 
7 -10 - 0 152 
7 •I 0- 014 2 
7 ·10 - 0 :{82 
i -12-0:)92 
7 ➔ 2-tt l 7 :? 
742 - 1•432 
740-0 f-1 7:? 
i5 0 - ~•23 1 
7 46-0 182 
i-1 2-0 1 :~2 
7:12 - 01 2:? 
i40-0492 
,4 0- 05 82 
j .J 2-04 ~2 
7-12-0\i ~:? 

DESCRIPTr()::,; I REI•', P ART ::-: o. 

ns pP + 2~% :si h ·eT ~1.ka M.i-:. 
.CI0~3 Mfcl. + 100% - ii% Cerami r

D isc 500 V \Y kg. 
.0 11 33 M rd. + I OOo/r - V% Cerami ,· 

Disc· 500V W lq::. 
.003'! Mfd . + I OO o/r - O<f0 e rami, · 

Di s<· 500V Wl,g. 
. 00 33 Mfd . + 100 % - 0% C rami ,· 

Di s c· 500 V Wk g. 
.0 03:l Mfd . + 100 <1,- - 0% Ce r a mi c 

I isc 500V Vi'l,g. 
.0033 M fd. + 1 OOo/c - 0% Cerami e 

Dis1.· 500V \Vk g. 
.00;1:1 Mfcl. + 1 00o/,- - 0 </c CPl'fl.lllil' 

Dis,· 500V Wk><, 
(i )IF' ± 2}% Si h ·e r M i f• a. M . ~ . 
-~O:l3 Mfcl. + 1 OOo/c - 0% Cera mi r· 

Dis,· 500V WI<;;. 
.003, Mfcl. + J OO% - 0% Cera n tl,. 

IJis r· 500 V W lq.;. 

13 

C H '.! t 0- 1 311 

':l 5 '.!7 l-UU 31 

c:iu ::'i l - 0151 

c :n ~71- 01'1 

·:•Via 2il - 0 131 

C38 ~S0 - 0541 

3!1 :? 79-45Xl 

'-Ill 2ti fl -0 5 1 l 

t'H :!li9-0cl -1 1 

C -12 ~ti 9-0 5ll 

D ESC R I. P TI ON 

22K oh m s + 10% BTS 
15 K o h ms + 10% B T S 
15K ohm.· + 10% B T$ 
47K o hm s ± 10% BTS 
22 K ohn-.a ± 10% B T S 
47K o hm s ± 10% B T S 
f> ti K o hm s ± 10% B T S 
J f,O K o hms ± 10% B TA 
150 K o hms ± 10% BTA 
1. 5 K ohms ± 10% B T $ 
33 K o h m s + 10% B T $ 
2";K o hm ~ ± 1 0% B T S 
:!90K o hm s ± 10% BT!' 
4,0K. o hm s + J O% BTS 
47 0K o hm s ± 10% B T S 
-170.K o hm s ± 10% "BT S 
390 o h ms ± 10% BTA 
390 o hm s ± l Oo/o B TA 
470 o h m s ± 10 % BWl 
4i0 o h m s ± 10% B"Wl 
220K o hm s ± 10% B T B 
:13K ol11n s + 10% BT A 
! OK o hms± 10% B TS 
l 0 1'\ nhm ~ ± l0o/(1 B T S 
1 Ol.: o hm s + 10"10 BT$ 
4, 0K o lin1 s- + 10% B TA 
l OK ohms ±-10 % BTS 
39 K o hm s ± 1 0% BTS 
I. SK o h ms ± 10% BTS 
2. 2 M egohm s + 10% BTS 
100K o hm s ± 20% B T S 
t OK o hm. ± 20% BTA 
t OK ohms ± 20% B TA 
,;so o hm s + 10% BTB 
330 o hm s ± 10% BTA 
27 ohm $t + 10% ! W . ~foq; anite 
27 o hm ~ ± 10% i ~v. M.organica 
100 o hm s + 10% BT$ 
ti.8 K o hms-+ 10 % BT$ 
820K o hm s + 10% BTS 
5. ti K uhms ± 10% B T A 
1 20 K o hm s + 1 0% BTA 
120K ohms ± 10% BTA 
1 8K n hm s + 10% BTA 
!UK o hm s + 20% BT$ 
HOK ,1hm. -+ 10% B T S 
100 K o hm s ± 10% B T $ 
,;s 1, o hms + 10% RTA 
47K o h ms ± 10% BT$ 
330K o hm s + 10% BTS 
331< o hm s +-20% B T F 
150 K ohms-+ 10% B T $ 
l OO K ohm s + 1 0% BTS 
10K o hms +-1 0% BT$ 
471< ohm s + 20% BTA 
4 70K o h m s- ± 10% BT.-\_ 
! S K o hm s :!- 1 0% B TA 
1 K oh m + 20% BTF 
4.iK o hni"i< + 10% 5 "·· W .\\" . 
1. 0 o hm + ·20% BW½ 
220 1< ohn1s ± ! Oo/o BTA 
l fiO K o hm s ± 10% BTA 
1. 5 M ,,gohm. ± 20% BT!' 
471{ Cl hm ::- + 20o/0 B T $ 
ti8 J{ Clhmi-. ± 10 % B TA 
4. 7K o hn1 s ± 10 % BTA 

DESC R IP'J'l ON 

. U0 3:l M fd . ± 20 % 400\" 11·. Plas f ir· 
Tu bul a r DFB41 8 

.0 (1 33 M fd . + .100%-0% - ~ra 111 i r· 
Ui~ r 500V '\.Vl, g. 

U. pF' + ¼ pF' Tuhu lar '(' ramie 
NP0-

8.2 p F + pF Tu li ui ;lr •pram ic
NP() 

8. 2 I, F' + 1, 1-· Tu bul ar r amil' 
::,;po-

.0022 M fd. ± 20% 200V \ \". Pl a sti c 
Tuhul a r DFB216 

. non M r,1. ± I 0% 4 00\' w . P a 1,., , 
Tubular 

40 Mfd . 300V , v. E l~t· tro ln ic 
(Wi th C 42l 

200 M fr!. 250V , ,1·. El ec tro! \"li e 
(W ith C43) . 

Rtl M fd. 300 V W . El e.- tro ly ti r 
( W ith C 40) 



HEF'. 

1'4 I 

45 

: --11i 
'4 7 

50 

( 'Gti 

C5 

61 

("ti8 
( 'ti 9 

('70 

C7l 

C '72 

73 

C T-1 

C , I. 

1:1::F. 

I.I o 
l.l li 
I.Ilia 
L.1 7 
I. I ~ 
1.1:l 
J ,:!11 

L :? 1 
L ·> •l 
L ~:: 

J!\'1 

PART ~o. 

2l;9-04H 

2 79-1161 

279- 11 6 1 

27 1-023 1 
2i9-ll 6 1 

27 1-02 2 1 
380-l 3ll 

279-4661 

280-1811 
279-1701 

ii2 (i-299 I 
2 0-0291 

211-0281 

279 -16 21 

'.!7 3-0561 
:?71-0 15 1 

211 -02 71 

273-0561 
27 1 -003 1 

273-033 1 
280-15 0 1 

21i9-037 I. 
:! 79 - ·l02l 

280- 03 ll 

279-400 l 

2SO- J 371 

2(; 9 -0 221 
2ti 9-022 L 
:?1i9 - 0fil 1 

P.-1.RT > O, 

~ .)9- tl ' 1 l 
:!;1!)-0lii I 

~59-069 l 

~rt9-0ft ";L 
:!~9-0ti 11 
~fi9- \ll_i71 
2fi9- 1)7 -l 1 
:!:19-0771 

PART No. 

PARTS LIST- CHASSIS FS 

CAPACITORS - continued 

DE >; R I PT I l~ 

l Ou M t'cl . 250 \' \\", E lel'l r o l )' Li c 
( W il.11 ·I l l 

. ! 2 Mfd . ± 20 o/t '.!OOV \ \". P ap r 
Tuhular 

.2:! Mfd . ± :?OO/r 200\1 \Y . I'a1,er 
Tuhu l ar 

•i S pi·' ± l flo/c • 'e ramh- :l KY :--.:7 fl0 
.:!:! M ftl. ± :!Oo/c :?tHI \ ' \Y . Pan~r 

TulJular 
2. :? pi-' + i pF 13 1.•ad :-,.:pc.) 
.vu:;;:l M1cl. + :!JJ % -10 0 , · \\° . P l a.s Li ,· 

Tuhulafl ll•' R.Jl h 
.fl:!:! M f<I. ± I Ll?'c -1 00 \ " \\". P:apP r 

Tuhular 
3:l tl pi•' + I 117< 1;110V , , ·. ::-1~Tuseal 
. P-l7 M 1\-r- + :! Oo/, --1011 \ ' ,,·. Paper 

Tu b ulai· 
L .:ad - ·apal'\to r l.f> pF. 
. IH l22 Mfd . ± l Oo/r, :!00\' \\'. Plas ti l' 

Tuhul :l l ' I ll·' K 2lli 
.11~2 Mt'rl. ± Zll',1, IUIJV \\' . (' l)T . 

C'l? r a rn k Ui ~•· 
. 0 1 M fd. + I Oo/, 100\1 \\'. Pap r· 

Tuhufar 
111 1,F + 10 01,- 1.i--. Tn H· 
ti .8 pP + Ji p i•' l°\-'l'ami1• 1'uhular 

;\' I I\ 
.0022 Mfd. + :?t1 1f,- CHT Styli! B 

C'e r ami;:- Tuhular 
JII pF + lll ".k I.F' . T y p 
.flO~ :~ M7d. ± l HU o/c - t1 % C't..•rami r

ni :..:,· :;nu, · \\·1,g. 
11 ,0 pF' + 111 0'/c I.I-' . Tni t< 
J 011 pi•' + 5% lit lt) V \\', l 'l asth

TuhUlar IJl-' Rlil)H 
11111 J•F + !lo/,: tillfl \ . \\·. Plas t l• · 

Tu bUla r I )1-'B1i0t1 
liJ Nt fd. -10 P . \ ·. I:.: 14:e lro l :nit-
. ,it 5 M fd. ± LW,?'t: :!00V \Y. Pa11e1· 

Tuhula r 
. (1113::; Mfd . + 10 1?,-- 2 tJ0V \\ 0

• :P las ti r• 
Tuhulaf l1 F R2t ~ 

G80 pJ':" ± I t1 '7i- 6•111\' \\". Pl a::.Li1· 
Tubula r- D l·' fi jj ] II 

,Ill M t'cl. ± l il'j', 200 \ ' \\' , Pape r 
Tuhu\a r 

i nn pF' + t 0'7, 1iUt) \ . , ., ·. Pl as t i, · 
TuhUlar 11vr:rn1)11 

. c,1 Mf,1. ± :!f•o/c H,ov \\·. P lasti, · 
Tu hu la ,· 

. 0 1 M (d. ± 2U '}~ -1(\11 \ " \\". P l ai;;; li• · 
Tuhul a r 

2ft i\l fd . 111 I-'. \ ·. El t·t · trol:\"lil' 
:!~ :VITt l. 111 P . \ - . l::l t-'( ' ll'o ly ti 1· 
-Iii 1\'lfd. 3 tJ1 1\ " \\' . Eh•1· 11·u l ytk 

c,,·1t 11 cs,;, 
. I :\1 fd . ± 2 no/( -1 1111 , · \ \'. Pap c•r 

Tul ,uhu · 
.11 11 :!:? ~1t rl . + 10,1,, 1011\' \\", l' a 11 t•~ r 

Tul,tll .:1i:- 111•·H :?1 1i 
i\l fd . + :!fi ,Yr :?ntl \ ' \ \ ". M elalli:.Pcl 

i-'HJ;-;;-1' 

kEI•', 

(.' 

C8 l 

cs ; 

( ' 9na 

( '!JI 

('9 I a 

('9i\ 

'91 

C9~ 
C l 1111 

l' l UI 

l' I 11:; 

· 111 :; 

l' I 11';' 

(' BI 

CO I LS 

rtf.::' ('RIPTI (\ ;\' 

1:-:t LI-". <: r id a 11d Trap 
Cou1d i 11 .I{ Tri111m 1..·r 

~I'll I. F . . -\ llt1cl l:' a nd T rap 

f'uuplin ~ 'l'r i mnt t' I' 
4th I.F' ... \n nd t' 
( 'uu1.l i11K T r l mm ,,i• 
Vid e1) l·1f•al<i11g- ( : rid J 
\ "h.lt-1v P ,~a ld 11 g ($ l ,u 11 t l 

PART ~o. 

279 --1 54 1 

'.! 79-1 l 61 

21i!)- ll :'dl 

::!•iO- u ::t •i I 
:!SU - 175 1 

I 7fl- I 1 '.!I 

~7 1-0:!11 

:? U-08 11 

~79- 11 2 1 

2 0-l85 l 

~i~ -0541 
2, 0- H I I 

~7 9- 11 2 1 

279-41:? I 

I' .-\ ltT ~ o. 

2:- 9-00~:? 
:!fl\1 -00 3 l 

:.? ::2-U I :\ I 

2:rn -01i23 

:.:-d)- 00 -1:! 

:!:"lU-ttSli :! 
2:-d)- 1111-1:! 

MISCELLANEOUS 

PES ' IUPTI Q ;\' 

:; 11 0. 1}01) ohm s urn • .-\ ( B r igllt
n eis;:--) 

:)Otl.0(\t) o h rn :..: 0 Ul'\' t • A E.l. 
(.-1.. G .C.J 

2:- ,IIOl) ohms ·ur \" · A E .C. 
( 50 \ ' Adjust) 

J.-1-

H \ "5 

RV 6 

PA R'r :-io. 

1:77-05 11 

677-033 :? 

fi77 - 0 Lil 

DE>;C'H IPT I O~ 

.fl022 Mfd. ± 10% 400 \ ' \ \ '. P a 1,er 
Tubul a.1· UF'.R2 1 Ii 

.(rf/22 M fcl. ± 10% -IO OV \\', Paper 
Tuhular u 1:• s2 1 n 

. (JH M fcl. ± 10% 400V \\-. Paper 
'Tuhular 

0.22 Mr1<i. ± 10% 200 V \\". P a. , ,, .. ,
TuhulAr 

0 M fcl. :WO \ ' \\", Eh~•·trul~· ti• · 
(Wit h C 7 ) 

.U22 M fcl. ± 2Uo/r -IUU \ ' \.\" . l'afJt~r 
Tuhul ar 

.llH M ftl. ± 10%- 400 V \\'. Paper 
Tulmhtl' 

10 11 M f(I . ltl P, \ ', E le<·tr·o lni<· 
11/U pF ± 10 <7,- IH/OV \\' . Pla sti <· 

Tu1, ula1· LIFHtiUO 
I Mfd . ± 25o/,- 200 V w. M ~ l a lli sed 

Papi: r 
1.ll M fd. ± 25% 20u \ · W . ~l t'ta l

l iS()cl P a pe r 
. l Mfd . ± 20')'r 200V \\' . P,q, e r 

Tubula r· 
.1 M fd . ± 2tlo/r 2nov \\·. l'a p,,,. 

Tu bu l a r 
27 pP ± 1 Oo/, Tuhular C\~1·a n ti, · 

XP(\ 
.(IU-17 M M. ± I 0% 2UtlV \\', I 'las t j, , 

Tu bular L1F'.R 220 
.ll0 -0 M fd. ± lll o/t: 20 1)\' \\", l'l a:-:lb 

Tu bular CtFB22tl 
.0056 M t'tl. ± 5% lu U\ ' W . l•l asti r· 

Tubular LWB-12 1 
. l M l'(). ± 20% 200 V ,,-. Pap r 

Tu b ul a r 
Ii II ()F ± 111<)\ 1;00 \ ' \\' . Plas ti, 

Tubul ar f>l-'Blil (I 
4 ; 1,F ± l Oo/c S il\·p,- Mi a M . ti . 
. 1122 Mfcl. ± 20% 40 0V w . P lastic 

Tuhu lar 
. Ul/47 M f1I. + 21l o/,- 40i1V \\'. Pap c• r 

T uhulaf 
. 1122 Mt'<! . + 20% .oov 11· . T' lasti <· 

Tuhul ai"· 
. 1 M I'd . ± 20% 200 \ ' \ \ '. I •a1, v r 

Tuhul ar 
. 0047 Mfd . ± 10% UDO \'\\', J•a1•,•1· 

Tu hul a I' 
.22 M fcl. ± 207c H•OV \\', J"a(l t'I' 

Tubul ar 
.II :!:? M l'<!. + :?UlJc GOO V \\". Pap~r 

Tt1 lJulai· 
.<+47 M f<I. + 10<µ- 1-iUO \ ' \\ ·. P.:q•t'I' 

Tuhul ai· 
. l M rcl. ± l Uo/c tO(lV \\' . l'>l llt•I' 

Tuhula r 
. UGS M f d . ± '.!Ut:Jc liOIJ \ ' \\". l'cl)l t" r 

Tuhular 
l :esistiYE> ·apal'itive Couplt·d l"11 it 

J fiO o hm :,/ J l(f1 Mfd . 

I E$CRll'TI 1' 

\ 'i d ev Pt-aking- (:--: f> rit .. s) 
!--oun rl I . I-'. ' o u p ling 

F'l la mt•11t C' h ok 

\\'icl th (;(Ji( 

"oil Anti-l 'ara:--iti• · 

.H11ri zo nt HI L.in ~a r ity 
("oi l .-\ 111 i -Pan.1~i ti 1• 

DESCR IPT'I Q ;\' 

10.000 ohms Cun·,, A E.C'. 
( Ol1 ll 'f\$:l Rall gt'.' 

10,000 oh ms C un· • A ( W ith Y R ) 
(Connar-.t) 

2:-,.oon ohm~ C u n ·e A E. ·. (>-:oi:-- t" 
l n\'erte r A dj u s tm ent ) 



REF. 

I! \ ' 11 

l: \ ' H 
\ ' 1 ·1 
\ 'C~ 
IFT l 
lFT c 
!FT:; 
IFT4 
I F'T 5 
IF'T•i 
Tl 
T2 
T ~ 
'1'4 
T f> 
Tti 
Ti 
T 

PA HT No. 

!i';"7-0~{7:t 
,.;7 i -113:{2 

lii7-0:lti:': 
ti ii-11 :H12 

l i77-0(1 l l 

ti7 7-t)li 81 
28 1 -0 1 ~l 
2>< 1 - Il l :i I 
906-0 152 
H0li-0 152 
9l+li- •tl li2 
9tHi-0 17 I 
9 ll li- Ul 2 
9ilH-0 I Ul 
!HH-021i l 
~(l;j-021,) L 
!)(1 ~-0052 
nur-.-022i 
!)OS-1)3fl I 
~08-(IJ 11 
9 08 -(11 9 I 
!J O - 11:n I 

PARTS LIST- CHASSIS FS 

MISCELLANEOUS - continued 

DESCRIPTI ON 

5UO K ohms (Tone) 
1 M ego hm Ta1>. nou. 0011 uhm :; 

·un·e A ( \.\"1 th VJ< :i) 
l \ "o lu_m e ) 

;,u,OOU v hms u n ·<! A ( Ht\ ig- l11) 
i.l tll),O(JU u hms C un t-' A (V ,~rt. 

H u ltl> 
2:,0. 1111 0 o hm s C un·t> A E.(' . f Mui '. 

Drin:- ) 
LU .UU•I o hms u n ·e A E .C'. ( 1-'nttil ., 

Lin t"arity) 
25,oOu uhms ·un·e A E .l..', ( H or. 

H o ld ) 
~-5 Mt' go h11 1:- { F o, ·us 
('a p af'! t o r Trimm e r 
l 'a 1nt d t o r T r inun t•r 
T1·a n sfonn e r I. F . 
Tra 11 sform'"'r I. F . 
T r nn~fonner t. F . 
T' r·an:-.form er I. F . 
Transfo rrn e r I.F. and Trap 
Transformer I. F . t Ra tlo Ll,· t.) 
Tr·au sfonner Powt'r 
' l't'ansf,wm er Audi o 
T1·a n.~former B l o1 ·ki n g L ~1 •illa tur 
Transfor m er Venh al t, \utpu 1 

Transform er V ert i,·a l F't't:"<'lhad, 
Tra n sformer Sn w. Cou 1d i n g 
Transfo rm er H or. (. lsd ll at or 
T.ra nsfu rm~r H or. n ut put 

15 

REP. 

T9 
(' HI 
C l-1 2 
;\,JHl 
MH 2 
Mil :l 
\' :l 
\/ 4 
V G 
Vti 
V7 

8 
\/9 
\/ 11) 
Vll 
\/1 2 
\I I 3 
\/ 14 
V 1 5 
V 11; 
Vl7 
Vl S 
Vl9 
\/20 
V 2 l 
\/22 
V 23 

HT 

PAnT Ko. 

ilUS-u:i::1 
2:1 2-01 22 
2~2-02 11 
H:{2 - fl97t 
9:lt - 0791 
H32 -ll9~J l 
H32-0 8 l 
9~i2-Ufi 2 1 
9:•i2-0li2 l 
,;:12-052 1 
9~2-0 titil. 
n2 - 09s1 
9,: 2-0981 
9:!2- 0501 
9:l2- l 09 1 
H:{2-0fi21 
9~2-052 1 
!1:l2-04 9 l 
932-0511 
fl::2-05 1 l 
!J:{2-05 1 t 
9:-~2 - 05 21 
9:12-0•91 
9~2- 0 50 1 
9::2-05:ll 
9:-:2-0771 
9:;:?-05 iil 
!) ~2- 01:~1 

or 9 32 -0 k il 
22 -1 -0 !)il 

DESCRIPTl O ~ 

T,·an~l'orrner Fol"u . 
<' h ok e 1. 5 H 300 mA 
'h o k ~ ii.OH 1 00 mA 

I 1iutl'"" t. 1A 90 
I liod e 0 A 8 1 
I 1ivde M 3 
HRY7 \ "aJ\·e 
,;ax ,; Val Ye 
ti8Xli \" a h · 
ti RXti V a l '\' e 
ii(' J..;: ti V a l\·e 
fl A~-t V a lve 
5 A!-= -I V a lve 
1l B L S V a l ve 
1iC ~1i \ ' al ,·e 
ti RX• i V al\·e 
liB X+i V a. l\·e 
1iA L 5 V a l \"e 
,;BM Vah·e 
tiB M V al ve 
tiBM S V a lve 
tiRXl i Va l ve 
1iA L fl Val\"e 
ti RL S Vah· 
n(' l\1 5 \ 'al,·e 
t:-4 2 Vah·e 
1i l{ 3 Va l ve 
21 A L P4 -A Zlin. Pi crnr Tul>e 
A \\' ;,3 - 80 2lin. P lt ture Tul>c 
Tun~r A ~$eml>I )' :--;T 300 l 



Joon 
LINE 

C, 
3·• 

VRSA 

CONTRA ST 
2 50K-

AGC 

CASCODE R. F. AMP. 

VI 6CW7 

l'O 

FIL S 8 

C tt ; •20 

RS 
e:oK 

t6SV 

';' r 7 F.C 
L 

R6 
680 
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