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TV Receiver - Chassis Type E 2 

SPECIFICATION 

POWER SUPPLY : 
200, 230, 240V. A.C., 50 cycles per second. 

CONSUMPTION : 
190 watt. 

CARRIER FREQUENCIES : 

Chann el 
1. 
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 mc /s 
69.75 
91.75 

138.75 
145.75 
180.75 
187.75 
194.75 
20 1.75 
215. 75 

In two oi the switch positions marked with 
dots between Channel 10 and Channel 1, a 
straight-through I.F. connection is provided from 
the aerial input ocket. Thi is to provide for 
the future attachmen t of a U.H .F. adaptor, if 
required, and to faci lita te se rvicing. 

AERIAL INPUT : 
Provision for 300 ohm balanced twin, or 

75 ohm coaxial feeder. 

INTER MEDIATE FREQ E CIE 
Vision I.F. - Carrier .. .. .. .. ............ ....... 36.0 me 1 . 

Sound I.F. - Carrier ... ...................... 30.5 me .. 

FUSE TYPES: 
2 amp. - Mains. 

250mA - H .T. 
500 mA - H .T. 

VALVE CO MPLEMENT 

Vl 6CW7 R .F. Amplifier. V14 6BM8 Audio Ampl ifier and 

V2 6BL8 Frequency Chancrer Audio O utput 
Vl5 6BM8 Blocking O ci lla tor 

V3 6BX6 1st I.F. Ampli fier and Vertical Output 

V4 6BX6 2nd I.F. Amplifier Vl6 6BX6 Reactance Valve 
V5 6BX6 3rd I.F. Amplifier Vl7 6AL5 Phase Di. criminator 
V6 6CK6 Video Amplifier V l 8 6BL8 Horizontal O scillator 
V7 6N3 Power Rectifier and Horizontal 

Driver 
V8 6N3 Power Rectifier V l9 6CM5 Horizontal Output 
V9 6BL8 Gated A.G.C. and V20 6W2 E.H.T. Rectifier 

Noise Inverter 

VlO 6BL8 Vert. Sync. Separator 
V2 1 6R3 Damping Diode 

and Horizon tal MR l 0A70 Vision Detector 
Sync. Separator 

M R2 0A8 1 Horizontal Sync. 
Vll 6BX6 Intercarrier Amp. Damping Diode 

V12 6BX6 Limiter M R 3 39K 2 Tuner A.G.C. Clamp 

V13 6AI.5 Ratio Detector C.R .T. 17HP4-B Picture Tube 

Caution 
The normal B+ voltages in th is receiver 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 thechassis before handling the tube. 

The picture tube is highly evacuated and ii broken it will violently expel glass fragments. When 

handling the picture tube , always wear goggles. 
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FEATURES 
( 1) 21 valves and three metal rectifiers. 
( 2) Aluminised electrostic focus picture tube 

type 17HP4B, with correct aspect ratio to 
avoid loss of picture at top and bottom. 
Important with film titles. 

( 3) Phase linear treatment of three stage 1.F. 
amplifier to make tuning position non­
critical. 

( 4) Genuine D.C. coupling from video detector 
through the video amplifier to the picture 
tube maintains correct levels of intensity 
from black to white. This ensures that the 
picture viewed on the screen is a true re­
production of the picture transmitted, 
especially in dark scenes, or very light scenes. 

( 5 ) Low noise level ensured by cascode con­
nection of R.F. amplifier and delay on the 
A.G.C . applied to it. 
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(6 ) High gain gated A.G.C. gives fast action to 
cope with aircraft flutter and has immunity 
from impulse interference. 

( 7) Separate vertical a nd horizon tal syn_c. 
separators and a noise inverter maintam 
efficient synchronisation in all useful operat­
ing conditions. 

( 8) Both amplitude limiter and ratio detector 
combine to prevent impulse noise and "sync. 
buzz" from being present in the sound even 
in the weakest areas. 

(9 ) Ample feedback and compensated volume 
control make full use of the high fidelity 
capabilities of the F.M. transmission. 

( 10) Laminated safety glass protects against 
possible picture tube implosion, and is 
tinted to form an optical filter which im­
proves the contrast of the picture under 
high lighting conditions. 
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CIRCUIT 

R.F. UNIT 
The tuner section contains two valves. The 

two halves of the first valve (V 1) in "cascode" 
connection form the R.F. Amplifier. Tuning of 
the input circuit between channels is accomplish­
ed by switching increments of inductance on the 
rear card ( Card 4 ) of the switch-tuner. The 
input to this circuit is matched for 75 ohms. An 
aerial coupling unit which is, in effect, a balance­
to-unbalance transformer, enables a 300 ohm 

DESCRIPTION 
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feeder to be used if required. The alternative 
inputs, 300 ohm and 75 ohm, are provided on the 
rear of the chassis. 

A peaking inductance couples the anode of 
VlA to the cathode of VlB. This is fixed-tuned 
to maintain performance in the high frequency 
channels. 

Coupling between the R.F. Amplifier V 1 
and the Frequency Changer V2 is through a two­
section band-pass circuit. The two inductance 



legs of this circuit have increments switched by 
Card 3 and Ca rd 2 of the switch. The pen tode 
section of V 2 acts as mixer, while the triode i~ 
the local oscilla tor. Tuning ( channel selection ) 
of the oscilla tor is by means of switched induct­
ance increments on Card 1 ( front card ). I n 
addition, a small va riable capac itor provides fine 
tuning, a nd the control sha ft fo r this capacitor is 
concentric with the control ha ft for the witch. 

Intermedia te frequency output from the 
mixer is via the first I.F. transformer mounted on 
the tuner and a short 75 ohm cable which forms 
part of the bo ttom capacity coupl ing to the I.F. 
Amplifier. 

In two of the three witch positions not num­
bered (the two positions adjacent to Channel 1) 
the oscilla tor H .T. is removed, and an additional 
inductance, L16, switched into the input circuit 
on Card 4. This gives a straight-through con­
nection fo r intermediate-frequency signals feel 
into the ae rial socket to facilita te servicing, and 
to p rovide fo r the possibility of a U.H.F. adaptor 
being attached. 

I.F. AMPLIFIER 

The tuner I.F. output is coupled to the grid 
of the fi rs t l.F. Amplifier V3 and tuned by coil 
L52. There a re three stages of I.F. Amplification 
using double-tuned inter-stage coupling circuit.,. 
T op capacity coupling is used between the two 
inductance elements of each circuit which are 
wound on sepa ra te formers. T rap circuit are 
coupled to I.F. coils L52 a nd L56, the former 
(L53 and C25) tuned to the sound I.F. and the 
la tter ( L5 7, C35 a nd C36) to the sound I. F. of 
the adjacent sound channel. The first two I.F . 
valves, V3 and V4, have A.G.C. applied to them 
and consequently have small unbypassed resistors 
in their ca thode circuits to minimise detuning of 
their grid circuits by A.G.C. bias. 

Coupling the las t I.F. stage to the vision 
detector diode is a further double-tuned circuit 
IFT2 coupled by an inductive link with L59. 

VIDEO AMPLIFIER 

The detected video output from germa nium 
diode MRl is amplified in V6 and feel to the 
picture-tube cathode. L60, L6 l , L62 are peaking 
chokes to maintain high frequency response. 
IFT3 with R35 is a 5.5 M c / s trap to eliminate 
the intercarrier component from the vision signal. 

INTERCARRIER AMPLIFIER AND 
SOUND OUTPU T 

The frequency-modulated 5.5 mc/ s com­
ponent from the video detector is applied via 
transformer IFT3 in the output from the diode 
MRI to the intercarrier amplifier Vl 1. A single­
tuned circuit couples V 11 to the limiter V 12. 

Output from the limiter is demodulated by 
ra tio-detector V 13 to provide the audio signal 
which passes through the tone control network 
and volume control, is amplified by the t riode 
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section and dri ves the output penta cle section of 
V14. Feedback is derived from the output trans­
former secondary and is applied to the ca thode of 
both sections of V 14. 

The tone control provides normal fla t response 
a t mid position. F ull anti-clockwise ro ta tion cuts 
high freq uencies, as may be needed when excessive 
sibi lance or high frequency no ise i transmitted. 
Full clockwise rotation cuts low frequencies. This 
fac ility may be needed in ·•Jive· · reverberan t loca­
tions such as halls, or school , or when low 
frequency noise such a hum i transmitted. 

A ma rgin of sound gain is provided o that 
the full 3 watts output is obtained from sound 
signals which are not fully modulated. Moreover, 
the sound output stage ha a con trolled overload 
cha racteristic which ensures that, when over­
clriven, it does not "paralyse" but merely clips 
the peaks and so remains comparat ively free from 
audible distortion. 

SYNC SEPARATORS 
Sepa rate verti cal a nd horizontal ync. separa­

tors a re employed ( V 10 triode and pentode sec­
tions). Video signal with sync tips positive is 
taken from the video amplifier anode and appl ied 
to the g rids of both sections of V 10. Diff eren tia­
tion in C56 and R 72 occurs in the pentode grid. 
Grid leak bias on the e valves ensures tha t they 
conduct only on sync tips and hence the sync 
output a t their a nodes is free of picture in fo rma­
tion. Since cliff erentia tion has occurred at the 
grid of the pentode section, its output i essentially 
horizontal sync pulses only. The triode section 
output is followed by a three-stage integra tor a nd 
only ve rtical sync pulses pass out of this circuit. 

NOISE INVERTER 
Anode current in the triode section of V9 

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 this valve from the 
video amplifier and the valve is biased so tha t 
under normal conditions this signal will not drive 
it into conduction. However, if impulse inter­
ference with amplitude greater 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 anode load of this valve ( R69 ) is also 
in the path through which video signal is fed to 
the ve rtical sync sepa rator then the interfering 
pulses cancel out across this resistor a nd the 
vertical sync separator thereby has good immunity 
to the effects of impulse noise. 

GA TED A.G.C . 
The same video waveform that feeds the 

noise inverter is fed to the grid of the A.G.C. 
amplifier ( Pentacle section V9 ) . The polarity 
of this waveform is with sync tips positive, and 
the valve is biased so that it can conduct during 
sync pulses. However, it can only do this if 
there is a positive pulse applied to its anode via 



C52 [rom the line output transformer during line 
f1yback. This overcomes the possibility of the 
valve conducting on impulse interference occur­
ing during the period between line sync pulses, 
and makes the A.G.C . operation immune to im­
pulse interference. 

The current through the valve depends on 
the height of the sync pulses and the setting of 
the contrast control. This current flows from 
chassis through R25, R27, R55, R54 and R53 to 
the anode of the valve. The current pulses in the 
anode of the valve are smoothed by C50, so that 
a steady DC potential is developed across R27 and 
R25, which is the A.G.C. bias for the I.F. valves, 
V3 and V4. Note that this potential is negative 
with respect to chassis. Fixed cathode bias for 
the A.G.C. valve is obtained from the voltage 
divider R57, R58 and the cathode resistor net­
work R60, R61 , and VR2B. 

The grid voltage is obtained from the CON­
TRAST control and is applied to the A.G.C. 
valve grid via R63 and R67 . Because the A.G.C. 
valve has a small grid base ( about - 2V.) com­
pared with the voltage from its cathode to earth 
( + sov. ), the voltage from its grid to earth 
during conduction remains substantially constant 
( + 48 to 49 volts) as long as any A.G.C. voltage 
is produced. Thus an increase of voltage at its 
grid clue to the CONTRAST control produces an 
equal decrease of grid voltage due to sync. tips 
from the video output. In this way the CON­
TRAST control voltage sets the video output 
voltage, and automatic control of the A.G.C. 
voltage and hence I.F. gain. At the same time, 
the CONTRAST control varies the bias of the 
noise inverter grid so that sync. tips are always 
held just below cut-off independent of the height 
of the video signal. 

VR2B is a pre-set adjustment of t'.1c A.G.C. 
cathode bias and this is set in the factory for 
+ sov. 

A.G.C. voltage is also applied to the R.F. 
amplifier from the junction of R51 and R52. This 
latter resistor, together with C49, form a smoothing 
filter for the pulses appearing at V9 anode. The 
junction of these two resistors is clamped to 
- 0.8V. by the selenium rectifier MR3 acting as 
a clamping diode and not until the anode of V9 
falls to a value fixed by the H.T. voltage divided 
by the ra tio of R50 and R51 to R52 does this 
point become unclamped. A "delayed" bias is 
therefore provided to the R .F. stage, ensuring 
that maximum R.F . stage gain is available with 
low signal levels to minimise noise from the fre­
quency converter. 

The division ratio of the voltage divider 
suppl ying I.F. bias is important. If the ratio 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 ratio is too large, an 
excessive degree of control will be demanded of 
the I.F. amplifier before the tuner starts to receive 
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bias. This can cause overloading of the I.F. 
amplifier. Therefore the ratio is adjusted for 
optimum in the factory by setting the resistor 
chain R53, R54, R55. 

VER TI CAL DEFLECTION CIRCUITS 

Vertical sync pulses from the sync separator 
via the integrator are used to synchronise the 
blocking oscillator comprised of transformer TR3 
and triode portion of V15. "Height" is varied by 
adjustment of the D .C. potential fed to the block­
ing oscillator anode and "Vertical Hold" is ad­
justed by varying the time constant of the block­
ing oscillator grid circuit. The Vertical Hold 
control VR6 is returned to the slider of the H eight 
Control potentiometer VR5 so that the blocking 
oscillator frequ ency is unaffected when H eight is 
adjusted. This makes the Vertical Hold almost 
independent of Height Adjustment. 

The pentacle section of V 15 is the vertical 
output stage. The sawtooth waveform from the 
blocking oscillator is applied to the grid of the 
output amplifier and a sawtooth current wave­
form appears in the vertical output transformer 
TR4. 

A feedback voltage is developed across Rl14 
from the current in the deflection coils. This 
voltage is stepped up to the input grid of the 
frame output valve. Additional resistors, Rl 12, 
A, B and C, are provided in series with the prim­
ary of the feedback transformer for factory ad­
justment of linearity to take up transformer 
inductance tolerances. 

HORIZONTAL OSCILLATOR AND 
AUTOMATIC PHASE CONTROL 

Automatic frequency and phase control is 
obtained by means of a sine wave type of "fly­
wheel" circuit. Incoming horizontal sync pulses 
from the horizontal sync separator are fed via 
a transformer ( damped by diode MR2 ) into 
the disc riminator V 1 7 where they are compared 
in phase with a sine waveform taken from the 
horizontal oscillator transformer TR6. In this 
circuit the sync pulse is applied in the same phase 
to both diodes of the discriminator. From the 
oscillator a balanced winding on the transformer 
feeds equal and opposite sine-wave voltages to 
the cathodes of the diodes. These pulse and sine 
waveforms are added together and detected by 
the diodes so that the voltage developed across 
R 117 is equal to the peak negative voltage applied 
to the top diode and is negative with respect to 
the centre tap of the sine wave winding. Similarly, 
the voltage across R 119 is equal to the peak 
negative voltage applied to the bottom diode and 
is negative with respect to the centre tap of the 
winding. 

Since the two peak rectified voltages are in 
the same sense, negative with respect to the 
transformer centre tap, the discriminator output 
voltage, taken across the two load resistors, R 117 
and R 119, will be their difference. 



Fig. 2 shows how the sine wave applied to 
the diodes in opposite sense and the pulse applied 
in the same sense are added together. 

In Fig. 2 (a) there is a phase error between 
the incoming sync pulse and the receiver hori­
zontal oscillator, the sync pulse a rriving before 
the sine-wave crosses the zero axis. Then the 
voltage ac ross Rl 17 is grea ter than the voltage 
across Rl 19 and the discriminator output (the 
difference between the above two voltages ) is 
negative with respect to the bottom of the dis­
criminator. If the phase error had been in the 
opposite sense, i.e., the sync pulse a rriving a/ ter 
the sine-wave had crossed the zero axis, the dis­
criminator output would be in the opposite 
direction, i.e., positive with respect to the bottom 
of the discriminator. When the phase error is 
zero, as in Fig. 2 ( b), the voltages across Rl 17 and 
R 119 are equal and the resulting output is zero. 

The discriminator output is connected in 
se ries with a fixed negative bias voltage of 
approximately - 3.4 volts derived from the 
Reactance Bias potentiometer which taps off part 
of the grid leak bias developed in the horizontal 
driver grid circuit. Thus the D .C. voltage on the 
reactance valve (Vl6 ) grid is approximately 
- 3.4 volts when there is zero phase error, more 
negative when the sync pulse leads in phase and 
less negative when the sync pulse lags . 

The reacta nce valve Vl6 is essentially a 
capacitance shunted across the oscillator tank 
circuit and the effective value of its capacitance 
is varied by the control bias on its grid, developed 
by the discriminator, and is varied in such a 
direction as to correct for any change of phase 
which develops a correcting voltage. 
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HORIZONTAL DEFLECTION CIRCUITS 

Negative voltage pulses from the anode of 
the horizontal oscillato r (V 18 pentode) are applied 
via a differentia ting circuit C97 a nd Rl 25 to the 
Horizontal Driver valve (V 18 triode). 

The horizontal driver valve (Vl8 triode) 
produces a negative pulse output which is timed 
to cut off the horizontal output valve Vl9 at 
encl of a scan. When V19 is cut off sharply, the 
magnetic field that has been established in the 
horizontal output transformer during the ·can 
collapses and the oscillatory circuit comprised of 
the transformer inductance and stray capacitances 
tends to " ring." However, a fter one-half cycle of 
oscilla tion the clamping diode V21 starts to con­
duct. During the " flyback" time the magnetic 
energy has established itself in the reverse direc­
tion, and the picture tube spot has returnee! to 
the left-hand side of the screen. 

When the clamping diode conducts it permits 
current to flow at a controlled rate through part 
of the transformer. This current, passed by the 
auto-transformer into the deflection coils, forms 
the initial part of the horizontal scan. As the 
damper ceases to conduct the line output valve 
takes over and supplies the necessary current to 
complete the scan, a t which point a further 
negative pulse on the grid of V 19 starts the cycle 
over again. 

During fl yback a high voltage pulse is pro­
duced at the anode of the E.H.T. rectifier V20, 
which is peak-rectified, and then smoothed by 
the capacitance between inner and outer bulb 
coatings of the picture tube, and supplies E.H.T. 
of approximately 16,000 volts. 

Energy recovered by the damping diode pro­
duces a boosted H.T. voltage of 550 volts which 
is used, if required, for focus voltage and also is 
divided down to 350 volts for supplying the G2 
electrode voltage of the picture tube. 

REMOTE CONTROL 

By plugging into socket SK4, the octal socket 
in the rear of the chassis, volume and contrast 
can be controlled from the Remote Control Unit . 

The remote volume control VR4A adds a 
variable resistance across the supply voltage of 
the sound limiter. Since this control can only 
reduce volume, the main volume control should 
be set for the maximum volume desired. 

The remote contrast control VR2A feeds a 
variable D .C. voltage into the contrast control 
line, junction R63, R64A and R65. It varies 
con trast ei ther side of a middle ( normal ) value 
which is set by the main contrast control. 

Note that connection of the Remote Control 
U nit does not affect operation of the normal 
receiver volume and contrast controls. 



INSTALLATION 
The receiver is shipped from the facto1 y 

with the picture tube installed and all controls 
pre-adjusted for normal operation. It should only 
be necessary to ensure that the mains tapping is 
correctl y adj usted fo r the mains voltage existing 
in the pa rticular a rea and a suitable aeri al con­
nected to the aeri al input socket. Either 75 ohm 
or 300 ohm feeder may be used . In very strong 
signal areas it may be necessa ry to use a n a ttenua­
tor in the aerial lead to avoid overloading the 
receiver. The va rious opera ting controls should 
be checked for proper operation, and their use 
dem onstrated to th e purc haser as described in the 
installa tion manual. It is necessary to remove 
the back of the cabinet to ga in access to the mains 
adjustment panel. 
LINEARITY 

Apa rt from the normal a nd pre-set opera ting 
controls ava il able on the front pa nel, there are 
two adjustments a t the rea r of the receiver for 
verti cal a nd hori zontal linea rity. Normally these 
should only need adjustment if a component 
change is made in the defl ection amplifie rs. 

( A factory adjustment of the linea rity o f the 
verti ca l scan is carried out by means o f the 
1u1~1per wire connecting to a junction of the 
resistors Rl 12A, Rl 12B, R 11 2C. It should not 
be necessa ry to alter this setting unless component 
changes are made in the feedback circuit o f the 
verti cal output valve, Vl 5. If this is clone, then 
the jumper on this resistor cha in should be con­
nected in the way which produces hest linearity 
o f the verti cal scan. 

.,R112C 
,Rll28 

.,,,,-Rll2A 
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RESISTOR PANEL FOR VERTICAL 
LINEARITY ADJUSTMENT. 

The ·•Line Linearity" control should be 
adjusted only with the aid of a meter connected 
across the horizontal output valve (Vl 9 ) cathode 
resistor. v\l ith the meter set to a suitable current 
range, the linearity control should be set to pro­
duce a minimum current indication. 
50V. ADJUST AND CONTRAST R ANGE 

Both o f these controls have been accura tely 
set in the factory and should not require readjust­
ing unless one or more of the circuit elements 
have been cha nged. The procedure fo r adjust­
ment is as fo llows: Display a normal picture on 
the sc reen and adjust the 50V. ADJU ST control 
until there is a potential o f + sov. at the ca thode 
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of V9. This .'iOV. reading should be made wid1 a 
V.T.V. or a voltmeter of 100 Ohms/ Volt, on the 
300V. range. Next, turn the contrast control to 
its maximum anti-clockwise position and adjust 
the CONTRAST RANGE control until a very 
weak picture is displayed . Check tha t with this 
setting of the control the contrast available with 
the contrast control turned to its maximum clock­
wise position is in excess of normal requirements. 

ION TRAP 
1f ion trap adjustment is necessa ry, set bright­

ness control a t normal brightness or if no raster 
is evident a t all set brightness control a t the centre 
of its range. Check that iron trap magnet is 
placed on the neck of the tube in the region o f 
the bend in the gun. (This position is shown in 
Fig. 4) . Rota te magnet around the tube neck 
a nd move it backwards or forwa rds along the 
neck until the position for maximum brightness 
of raster is obtained . R eadjust brightness setting 
if necessa ry to keep raster brightness a t that of a 
reasonably bright picture, but not excessively so. 

Check also that the position found for the 
magnet by the above procedure produces good 
overall focus. 

It is most important that the ion trap be 
accurately set because m isacljustment not only 
produces astigmation, but ca n damage the picture 
tube. 

PI CTURE SHIFT 
The electrosta tically focused picture tube i11 

this receive r may require only one adjustment 
on installing the receiver in a new loca tion, and 
that i. to centre the picture. Small shifts in 
position of picture may occur due to the effect 
of the ea rth 's magnetic field in different loca tions. 
The picture may be re-centred by rota ting the 
two wire-ring shift magnets on the rea r of the 
defl ection yoke. 

PICT U R E TILT 
1f the picture is not square with the edges ol 

the mask, the deflection coils should be rota ted by 
gripping the rota ting pla te on the rea r of the de­
Aection assembly by its finger-grips, a nd turning 
the coil~ until the picture is squa red up. It may 
be necessa ry a fter this operation to centre the 
picture by means of the shift magnets. 

LINE BALANC ING TRIMMER 
This adjustment is located on the back of 

the defl ection yoke assembly and bala nces the 
capacities between deflection coils. The control 
should be adjusted to minimise the amount of 
vertical defl ection of horizontal lines on the left­
hand side of the picture. This defl ection appea rs 
as a waviness in the horizontal lines . 

FU SES 
Three fuses a re provided, one in the mams 

circuit and two in the H .T. circuits. The H .T . 
fuses should only be replaced with similar types. 
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DISMANTLING 
REMOVAL OF CHASSIS 

Disconnect the receiver from the mains 
supply and remove aerial plug. 

Remove the back panel and pull off knobs 
from the main con trols on the front of the 
receiver. 1 t is not necessa ry to -touch the pre-set 
control panel. 

In table models, remove the loudspeaker 
from the side of the cabinet. 

Remove the four screws underneath the 
cabinet which secure the chassis. 

The chassis may then be withdrawn from 
the cabinet. 

REMOVAL OF PICTU RE TUBE 
H aving removed chassis from cabinet, dis­

connect the picture tube socket, E.H .T. connector, 
and slide off the ion trap. 

U ndo the four knurled screws holding the 
deflection yoke assembly to support straps a nd 
slide these out of the slots in the brackets. 

Discon nect the yoke assembly from the chassis 
and remove from picture tube. 

Remove the two screws holding the top of 
the tube clamping ring to the sloping side sup­
ports and allow the tube to pivot about the two 
bottom screws on the ring until the tube is 
lowered forward on to its face on some soft 
support, such as a thick book or block of wood 
covered with felt. 

Slacken the two screws in the tube clamping 
ring and lift tube out. 

N. B.: The picture tube should be carefully 
handled and should never be placed face down 
on a bench. Always ensure that it is placed on 
a soft , clean surface such as felt, so that the tube 
face does not become scratched. Whenever pos­
sible, keep tubes in their original manufacturer's 
carton . 

REPLACEMENT OF PICTURE TUBE 
With clamping ring la id forward as above, 

place the picture tube in position on its face. 
Ensure that the conductive rubber band is in 
posi tio-n, and then tighten clamping screws. 

Pivot cla mp ring into its vertical position, 
a nd insert the two top support screws. 

Replace yoke assembly on neck of tube 
with its tag panel and trimmer on the top. 

R eplace . upport straps and tighten knurled 
screws. 

Replace deflection yoke connector, ion trap, 
picture tube socket, and E.H .T. connector. 

N. B.: The rubber band around the picture 
tube is made from conductive rubber and should 
never be replaced by a similar, but non­
conductive, rubber band. 

REPLACEMENT OF CHASSIS IN CABINET 
Before returning the chassis to the cabinet, 

clean the face of the tube and the inside surface 
of the protective glass screen in the cabinet. Also 
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stretch the rubber dust-sealing ring around the 
tube clamping ring by hooking it top and bottom 
behind the clamping screws so that it will remain 
in this position until the chassis has been re­
placed in the cabinet. 

Place chassis in cabinet and replace screws 
holding chassis to cabinet base, ensuring that the 
picture tube is cen tral and hard up against the 
mask so tha t there is no gap between mask and 
tube face. 

From back of cabinet prise dust-sealing ring 
up over the top clamp screw so that it Ricks 
into position around the mask. 

Replace loudspeaker in table models. 
Replace cabinet back and knobs. 
Replace aerial and mains connections. 

REMOVAL OF TUNER 
With chassis removed from cabinet the tuner 

may be disconnected by unplugging the coaxial 
l.F. lead and the power supply leads join ing the 
tuner to the main chassis. Undo the two screws 
securing the aerial coupling unit to the rear of the 
receiver chassis and this uni t will then come away 
with the tuner when the four screws securing the 
tuner to the side of the chassis are removed. 

REPLACE MENT OF LINE O UTPUT 
TRANSFORMER AND E.H .T. 
RECTIFIER 

These two components are contained within 
petroleum jelly in a moulded plastic con tainer to 
minimise the effects of corona. If fau lty, the unit 
should be replaced as a whole. When fitting a 
replacement item ensure that the leads are 
trimmed to the exact length required and that 
leads ca rrying high voltage are not touching the 
perforated cover. The suppressor choke on the 
cap of the damper valve should be well away 
from the side of the cover also. 

HORIZONTAL A.P.C. ADJ USTMENT 

If ei ther the reactance valve, V16, or the 
horizontal oscillator valve, V 18, are changed, it 
may be necessary to readjust the pre-set control 
labelled "Reactance Bias" (VR 7) . Also, it may 
be found that as the receiver will not pull-in to 
lock, in which case it may be possible to correct 
the trouble by adjustment of "Reactance Bias" 
without changing the valve. 

The procedure for adjustment is as follows: 
Render the A.P.C. action ineffective by 

shorting pin 2 of VI O to earth . 
Rota te the "Reactance Bias" control located 

benea th the centre of the chassis slowly until the 
line frequency is approximately correct as will be 
evidenced by a complete picture appearing on the 
tube ( even thought it is not solidly "locked"). 

The reactance bias should then be checked 
and should be within the range - 3.2 to - 3.6V. 
ff the voltage is ou tside this range, it should be 





set at ~ 3.4V. and the core of TR6 adjusted to 
bring the picture into a "floating lock." 

When the best setting has been found, re­
move the short circuit. The A.P.C. action is now 
effective again and the picture will " lock." 

A.G.C. ADJUSTMENT 
Should the picture be marred by excessive 

valve noise in a weak signal or overloading on a 
strong signal, it may be due to variations in the 
A.G.C. circuit components. If this occurs, the 
position of the flying load on the resistors, R53 
to R55, may require adjustment. Valve noise in 
weak signal aeras may be improved by reducing 
the total resistance in this chain. Overloading 
can probably be overcome by increasing the 
resistance in the chain. 

The correct setting will be one which neither 
introduces noise on weak signals, nor causes 
overload on strong signals. 

ALIGNMENT OF SOUND I.F. 

The fo llowing equipment 1s necessary to 
carry out this procedure: 

( i) A C.W. oscillator accurately tuned to 
5.5 Mc / s by a crystal controlled 
reference. 

(ii ) A 20,000 ohm / volt meter (Model 
8 A VO or similar type ). 

(iii ) A D.C . VTVM. 
(iv ) A peak-to-peak detector as sh@wn . 

33pF 

o~--l 1---.---1ie-----o 

·INPUT OUTPUT 

Fig. 6. 

( I ) Connect the output of the C. W. 
oscillator between grid ( pin 2 ) of V 11 
and earth and tune core of L63, 
ampli fier a node coil, to obtain maxi~ 
mum negative reading across the lOK 
metering resistor, R81 , measured with 
a D.C . VTVM. 

(2 ) Using same input, connect VTVM 
between junction of R86 and R87, and 
earth. Set cores of IFT6, ratio trans­
former, unti l they are -f from ends 
of former. Rotate top (primary) core 
of IFT6 one turn in either direction. 

Continue turning core in the direction 
that increases the positive reading 
until a maximum is obtained. Screw 
in bottom (secondary) core of IFT6 
so tha t meter reading continues to 
become more positive and then falls, 
rapidly, to zero volts and would con­
tinue negative. Carefully adjust core 
so that meter reads exactly zero volts. 

THE 5.5 MC / S. NULL TRAP (IFT3 ) 

IFT3 is a combined null trap and trans­
former, working a t 5.5 Mc / s. When tuned in the 
factory, both primary and secondary cores are 
tuned together, to give a zero output at 5.5 Mc / s. 
a t the video grid and a maximum transfer to the 
intercarrier amplifier. This can only be accurately 
done with a swept oscillator and a suitable display 
having large gain at 5.5 Mc / s. Once set, how­
ever, it should not need retuning unless quite 
large circuits alterations are made. Only the 
primary core shou ld be returned as the secondary 
co re (nea rest chassis) is sealed in the factory. 

Should it be necessary to retune IFT3, the 
fo llowing procedure may be adopted : 

( 1) Inject 5.5 Mc/ s. C .W . at approxi­
mately 100 m V between L60 and 
earth. ( Disconnectin!! L60 from C4 l 
and MRl ). ~ 

(2) Connect the input of the peak-to-peak 
detector, illustrated, to the junction of 
L62 and CRT pin 11. Connect output 
to_ 20,000 Ohms / Volt meter on 50 
micro amps. range. 

( 3 ) Adjust primary core of IFT3 to give 
ZERO reading in meter. Note : Do 
not move secondary core. 

Should it be necessary to replace IFT3, it 
may be tuned in the same way, except that both 
cores will require adjustment, and having set up 
the equipment as in ( 1) and (2) above, proceed 
as fo llows: 

(3) 

.( 4) 

(5) 

(6) 

(7) 

Withdraw both cores to end of former 
and then screw in primary core unti l 
a minimum reading is obtained on 
meter. 
Screw in secondary core until meter 
rises slightly. 
Screw out primary core until meter 
reaches new minimum. 
R epeat ( 4 ) and ( 5) until a ZERO 
reading is obtained. 
Seal secondary core. 

VISION I.F. ALIGNMENT 
GENERAL NOTES 

T o align the vision I.F. , a sweep generator 
and a marker generator, both covering the range 
28.5 to 38.5 mc / s are required, together with a 
display unit. The marker generato r may be a 
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signal generator and the display unit a C.R.O. 
These instruments should be inter-connected as 
described in the instructions supplied with the 
sweep genera tor. The sweep generator should be 
terminated with a resistor equal to its output 
impedance, and connected to the receiver through 
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LOCATION OF COILS FROM UNDERSIDE OF CHASSIS. 
X INDICATES COIL NEAREST CHASSIS Fig. 7. 

a capacitor, say, .01 mfd. The display unit 
should be adjusted to present a reasonable ampli­
tude display from a signal of 2.0V. peak-to-peak. 
During alignment this amplitude of display should 
be kept constant by adjusting the sweep output 
level. 

Before commencing alignment, remove the 
cores from L53 and L57, and adjust the core in 
L52 to the maximum inductance position ( centre 
of winding ) . Move the rest of the cores until 
they are visible above the top of the chassis. 
Apply - 3 volts bias to junction R55 and R56, 
and connect the input terminal of the display 
unit between grid (pin 2) of V6 and chass.is. 
Remove the plug from the tuner unit connecting 
to the socket in the I.F. strip (SK2 ), then allow 
the test equipment and the receiver to warm up 
ror 20 minutes before proceeding. 

ALIGNMENT. Note : The correct tuning 
position for all cores except L53 and L5 7 is the 
one nearest the chassis. 

( 1) Connect the sweep generator to the 
grid (pin 2) of V5 and adjust the 
core of IFT2 for maximum response 
at about 33.5 mc / s. Using the core 
of L59, obtain a symmetrical over­
coupled response. Vary these two 
cores to centre the response on 34.65 
mc / s (Fig. 8A ). 

(2) Move the sweep generator output 
from V5 to grid (pin 2 ) of V4 and 
adjust the core of L56 for maximum 
response at about 33.5 mc / s. Using 
the core of L58, obtain a symmetrical 
overcoupled response. Vary L56 and 
L58 to centre the response on 34.65 
mc / s (Fig. 8B ) . 
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(3) Move the sweep generator output 
from V4 to the grid (pin 2) of V3 
and adjust the core of L54 for maxi­
mum response at about 34 me /· . 
Using the core of L55, obtain a 
symmetrical response. Vary L54 and 
L55 to centre the response on 34.65 
mc / s (Fig. 8C ) . 

( 4 ) Insert the plug from the tuner to SK3. 
Remove the sweep generator from the 
grid of V3 and connect it to the 
test point TPl on the tuner. 
Switch the tuner to the I.F. position, 
i.e., the position one back from 
Channel 1. Adjust the core of IFTI 
for maximum response at 34.65 mc / s 
and adjust the core of L52, together 
with that of IFTl , to obtain the 
correct symmetrical response centred 
on 34.65 mc / s (Fig. 8D). 

( 5 ) Readjust IFT2 to move the peak 
response to about 34.2 mc / s so that 
the response at 36 mc / s is 65 % of 
the peak. Then readjust L56 so that 
the peak moves to about 33.2 mc / s, 
and the response at 36 mc / s is 50% 
of the peak (Fig. 8E ) . 

(6 ) Insert the core in L57 and take it in 
until the response at 37.5 mc ; s reaches 
its first minimum. 

Insert the core in L53 and take 
it in until the response at 30.6 me / s 
reaches its first minimum. 

Adjustment of these traps (L53 
and L5 7) may have altered the final 
response and some minor adjustments 
of one of more of the cores may be 
necessary to achieve the final shape 
Fig. BF ) . 
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SWITCHED TUNER ALIGNMENT 

INTRODUCTION 
The following notes outline the procedure to 

be adopted when realignment of the tuner unit 
is contemplated . It is emphasised that the tuner · 
is aligned very accurately in the factory and 
under normal conditions no further adjustments 
will be necessary. However, if the converter 
valve or other component of the tuner is replaced, 
then realignment is necessary, and the operations 
should be carried out in the order given. 

A marker generator and a sweep generator 
covering Television Channels 1 - 10 and the I.F. 
channel (28.5 to 38.5 mc / s) and a display unit 
are required. A signal generator covering the 
same range may be used instead of the marker 
generator, and a C.R.O. substituted for the 

MID-BAND FREQUENCIES 

Ch. 1 52.75 mc / s Ch. 6 177.75 mc / s 
Ch. 2 66.75 mc / s Ch. 7 184.75 mc / s 
Ch . 3 88.75 mc / s Ch. 8 191.75 mc / s 
Ch. 4 135.75 mc / s Ch. 9 198.75 mc / s 
Ch. 5 142.75 mc / s Ch. 10 212.75 mc/ s 

OSCILLATOR ALIGNMENT 
The oscillator section must be aligned first. 

Attach a germanium diode (0A79 or similar ) to 
the I.F. output plug in the manner shown m 
Fig.~ 

FROM TUNER 
I.F. OUTPUT 

PLUG 6·8K 

EARTH 

BAND.,£)A79 IOK 

TO VERT. INPUT 
15pF 1OOK OF DISPLAY 

UNIT 

Fig . 9. 

Set the fine tuning control at the centre of 
its travel. It should be left in this position 
throughout the whole alignment procedure. The 
tuner cover must be in position for all tests. 

Switch the tuner unit and the sweep genera­
tor to Channel 10 and adjust L42 brass screw 
until the display unit shows a trace similar to 
that in Fig. 10. Switch the tuner unit and sweep 
generator to Channel 3, and adjust L49 brass 
screw for the same results as on Channel 10. 
Return to Channel 10 and step down the sweep 
generator and tuner unit in unison through all 
channels, noting the position of the peak on each 
channel with regard to the tolerance given in 
Fig. 10. 

In an extreme case, such as when the 
oscillator coils have been damaged or pushed out 
of shape, it will be necessary to adjust certain 
of the coils. These are L47 (Ch. 5 ), L48 (Ch. 4 ), 
L50 ( Ch. 2), L5 l ( Ch. 1). The procedure, then, 
is as follows : Carry out the alignment steps as 
outlined in the preceding paragraph, then switch 
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display unit. The sweep generator output im­
pedance should be 75 ohms, and it should be 
plugged into the 75 ohm input of the tuner 
( aerial connection ). The 300 ohm input is not 
suitable. 

The tuner must be removed from the receiver 
chassis for alignment. Filament and H.T. sup­
plies ( 190V. ) can be obtained from the main 
chassis by extending the leads which normally 
plug into the sockets on the tuner's power supply 
strip ( See Fig. 9). The A.G.C. terminal on the 
strip should be shorted to earth. 

Wherever reference is made to the television 
channels by number, e.g., channel 6, the mid­
band frequencies are the ones to which the test 
equipment should be set. A list is given below. 

to Channel 5. Examine the C.R.O. trace for any 
variation from the limits of the tolerance. Move­
ment of the peak towards the low frequency 
(vision ) end of the channel may be obtained by 
squeezing the turns of L4 7 together. Similarly, 
the insertion of a knife blade between the turns 
and a slight opening movement will move the 
peak towards the high frequency (sound ) end 
of the channel. 

Now switch to Channel 4, and after examin­
ing the trace, make any adjustment necessary 
on L48. 

The next adjustment is made on Channel 3 
by the brass screw in L49. 

The remaining two steps are similar to the 
others in that the peaks are examined and any 
adjustmen ts necessary are made on L50 (Channel 
2) and L51 (Channel 1) . 

Finally, J·eturn to C hannel 10 and step down 
through all channels, checking the position of the 
peak with regard to the tolerance. 

Remove the germanium diode and its circuit 
from the I.F. output plug. 

V 

Fig . 10. 

TOLER.ANCE ON 
POS ITION OF PEAK! 15°/0 

s 
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This completes the oscillator alignment. 
Note : As this is a switched incremental 

tuner, i.e., inductances are added as the frequency 
is decreased, any adjustment on the high fre­
quency channels will effect those of a lower 
frequency. Consequently, any change of induct­
ance such as knifing, must commence at the 
highest channel requiring it, and carried through 
the other channels in descending order of fre­
quency. For instance, knifing of Channel 5 (L47 ) 
oscillator coil will result in a change on Channel 
4 (L48 ), which, in turn, must be adjusted. 
Similarly, a readjustment of the brass screw in 
Channel 3 oscillator coil will effect the range of 
the fine tuning control on Channels 3, 2 and 1. 
An adjustment of Channel 2 oscillator coil will 
also be reflected on Channel 1. Reference to the 
circuit diagram will make this clear. 

SIGNAL CIRCUIT ALIGNMENT 

Attach the vertical amplifier input lead of 
the display unit or C.R.O. to Test Point 1 (see 
Fig. 10 ), connecting the ea rth lead to the tuner 
chassis. 

Switch the tuner unit and the sweep genera­
tor to Channel 10 and step down through all 
channels in unison, examining the passband curves 
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MAX. TILT ALLOWABLE FOR 
CHANNELS 6 TO 10 

V 

CURVE C 
CHANNELS 1,4 

Fig . 11. 
on the display unit, and comparing them with 
the " ideal" curves for the same group of channels 
as shown in Fig. 12. 

If realignment is decided upon, then it 
should be ca rried out in steps in the order given 
in Table 1. 

A useful tool for this purpose is a length of 
PVC tubing with a small d iameter iron-dust core 
ex tending from one end, and a small piece of brass 
rod similarly placed in the other. One end is 
inserted inside a coil under test, and the move­
ment or tilt of the trace in either the high or 
low frequency direction will indicate the change 
which has to be made in the inductance (knifing 
or squeezing) for a symmetrical passband shape. 

Signal ci rcuit alignment is ca rried out with 
the A.G.C. terminal on the tuner strip ea rthed. 
No bias is required. 

The trimmers (VCl and VC2 ), located on 
top of the tuner chassis, and the iron-dust cores 
(Ll3, L25 and L36 ), located underneath through 
holes in the shield can, will provide sufficient 
adjustment for realignment as part of normal 
service procedure. 

The tuner cover must always be replaced 
after any adjustment to coils. 



Table I: SIGNAL CIRCUIT ALIGNMENT CHART 

Step 
Tuner and Adjust R emarks Sweep 

1 Ch. 6 Trimmers VCl , VC2 for maximum Keep vision marker on '"flat top" 
garn, symmetry and banclwith, as of trace, before '' roll off" on 
shown at ' 'A". Compromise ti lt for low frequency end. 
Channels 7-10, if necessary 

2 Ch . 10 Peaking coil Ll 7 on 6CW7 socket- Required only when coil has 
knife for maximum gain. been damaged. 

3 Ch. 5 Anode coil L23, grid coi l L34 for 
symmetry as at "B" . 

Set at factory - no adjustment 

4 Ch. 4 Anode coil L24, grid coil L35 for 
required in normal service align-
ment. 

symmetry as at "C" . 

5 Ch. 3 Iron-dust L25, L36 for Keep 
. . 

marker ''flat cores 111 v1s1on on 
symmetry. Ll3 for maximum gam top" of trace. 
as at "B". 

6 Ch. 2 Anode coil L26, grid coil L37 for Set at factory - not adjusted m 
symmetry as at "B" . normal service. 

---
7 Ch. 1 Anode coi l L27, grid coil L38 for Same as above. 

symmetry as at "C" . 

8 Ch. 10 Step tuner and sweep generator 
to down through all channels for a 

Ch. 1 final check and comparison. 
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OSC. COILS (CARD l) 

V.C . 3 

L 49 L2 5 

L3 4 L35 
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Fig. 12 . 
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INPUT COILS (CARD 4) 

Ll6 

Ll3 

L :25 

ANODE COILS (CARD 3) 

Fig. 13. 

OSC. COi LS (CARD 1) 
C22 

L43 

L44 

L45 

L46 

llilliliiil.:~---· 

Ctl 

GRID COILS (CARD2) 

L30 

L31 

SWITCH CARDS VIEWED FROM REAR END OF TUNER 
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L42 

SK.I. 
PLUG CONNECTIONS. 

AERIAL INPUT TO SK.1. 

~ ~ 
1000 BAL . 750 UN BAL. 

INPUT INPUT 

Fig. 14. 

V.C .1 V.C.2 
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PARTS LIST 

RESISTORS 

REF. PART No. DESCRIPTION R EF. PART No. DESCRIPTION 

Rl 740-0762 6,800 oh m s ± 20% E T S R69 740-0822 33,000 o hm s ± 20% BTS 
R2 738-0021 1.000 oh m s ± 20% E T S R70 740-0202 2.2 Megohm s ± 10% ETS 
R3 738-0071 470.000 ohms ± 10% ETA R71 740-0732 12.000 o hm s ± 10% ETS 
R4 738-0061 330,000 ± 10% B T S R7 2 740-0202 2.2 Mego h m s ± 10% B T S 
R5 738-0001 47 o hm s ~ 20% M organite 2 ,Y . R73 740 - 0822 33,000 o hm s ± 20% B T S 
R6 739-0001 33 oh ms ± 20% Morganite ! , v. 1174 742-0162 390,000 o hm s :t 10% B T A 
R7 738-002 1 1,000 o hm s ± 20% ETS R75 742-0092 47.000 oh m s ± 10% ETA 
R8 740-0032 2,200 o hm s ± 10% E T S H.76 740-0092 15,000 o h ms ± 10% B T S 
R9 740-0253 1,500 o hms ± 10 % Mo r ga n ite R76A 7 4 0-007 3 39 o hm s ± 10% Morgan i te ~ W. 

:}: \Vatt R77 740 - 0273 150 ohms ± 10% llforgani te ~ ,,·. 
R l O 740-0303 18,000 ohm s ± 20% Morganitc R77A 740-0512 100,000 ohms ± 20% BTS 

~ \.Vatt 1178 742-0322 1,000 o hm s ± 20% BTA 
Rll 740-02 92 270 ohm s ± 10% B T S R79 740 - 014 2 100,000 ohms ± 20% B T S 
Rl2 738-0031 10,000 o hm s ± 220% BTS RSO 740-0122 47,000 ohms ± 10% BTS 
1U3 738-0051 100,000 o hm s ± 20% HTS R8 1 740-0612 10,000 ohm s ± 20% ETS 
1U4 738-0041 33,000 c,hrns ± 10% BTS R82 740-0612 10.000 ohms ± 20% BTS 
Rl5 740 - 0022 1,000 o hm s ± 10% ETS R83 742-07 92 68,000 ohms ± 20% BTA 
TU G 740-0052 3,300 o hm s ± 10% ETS R84 740-0742 2,200 ohms ± 20% ETS 
R l7 738-0011 820 o hm s ± 10% BTS R85 740 -0102 22,000 ohms ± 10% BTS 
1118 740 -0582 47,000 o hm s ± 20% B T S R86 740 - 0092 15.000 o hm s + ! ◊% ETS 
R l9 739-0011 7,500 ohms ± 10% B T A R87 740-0092 1 5,000 ohms ± 10% BTS 
R20 740-0412 820 ohms + 10% E T S R88 740-01 22 47,000 ohms ± 10% BTS 
R2 1 740-0H2 3,300 o hm s + 20% B T S R89 740-0102 22 ,000 ohms ± 10% BTS 
R22 740-0463 33 o hm s ± TI % M o rganite 1 W . R90 740-0122 47,000 ohms ± 10% BTS 
R23 740 - 0653 1 00 ohms ± 10% M o r gani te ~ \ .Y, R91 74 0 - 0702 56,000 ohms ~ 10% ETS 
R24 742 - 071 2 2.200 o h ms ± 20% ETA R9 2 742-0452 220.000 o h m s ± 20% BTA 
R25 740 - 0782 120.000 ohms ± 11 0% BTS R93 740-0052 3,300 ohms ± 10 % BTS 
R26 740-0042 2.700 ohms + 10% ETS R9 4 740 - 0622 470,000 o hm s + 20% BTS 
R27 740-0112 27.000 ohm s- + 10% BTS R95 740-0622 470,000 o hm s :.: 20% BTS 
R28 740-0603 68 ohm s ± 10% M o r gan ile ~ ,v. R9 6 742 -0 322 1,00 0 ohms ± 20% BTA 
R29 740-0603 G8 o hm s ± 10% Morgn.n i te ~ "'· R9 7 742 - 0322 1.000 ohms ± 20% BTA 
R30 742-0712 2,200 ohm s ± 20% BTA R98 742-0823 270 ohms ± 10% M o r ganite 1 W. 
R3 1 740-0302 1 ,800 o hm s ± 10 % ETS R99 740-0762 6,800 ohm s ± 20% BTS 
R32 740-0273 150 o hm s ± 10% M o rganite ~ ,v. RlO O 74 2-0382 33,000 o hm s ± 220% B T A 
R33 742-0 71 2 2,200 oh m s ± 20% ETA R l Ol 740-0082 10.000 o hm s ± 10% BTS 
R34 740-0252 1.500 ohms ± 10% BTS Rl02 740-0082 10.000 ohms ± 10% ETS 
R35 7 4 0- 004 2 2,700 ohms ± 10 % BTS RI03 740-0082 1 0,000 o hm s ± 10% BTS 
R37 750-0121 2,700 ohms ± 5% Reco Wir e Rl 04 740-0182 470.000 ohms ± 10 % B T S 

W ou nd ! OW . R 105 740-0512 100,000 o hm s + 20% B TS 
R39 740-071 3 47 o hm s ± 10% M o r ganite 10 W . R106 740-0072 4,700 o hm s ± 1 0% BTS 
R40 742 - 0082 39.0 00 ohm s ± 10% BTA Rl07 740-0582 47.000 ohm s ± 20 % BTS 
R41 740-0622 470,000 o hm s ± 20 % B T S R 10 8 740-0552 2.2 Megohm s ± 20% B T S 
R42 7 40 -0622 470,000 o hm s ± 20% B T S R109 740-0522 220 ,0 00 o hm s ± 20% B T S 
R43 740-0532 1 .0 Megohm ± 20% B T S RllO 740 -0503 390 ohms ± 10 % Morgani te 1 W 
R44 740-0612 10,000 ohms ± 20% BTS Rl ll 742-0423 470 o lnn s ± 20% Morganite 1 W . 
R45 742 - 0483 220 o hm s ~ 20% M o rganite 1 \V. Rll2A 750-0151 1. 2 oh m s ) 
R46 750-0141 1 Watt R112B 750-0 151 2.4 o h m s ) T ag Resistor 

22 o hn1s ± 5% R eco \-Vi re R 11 2C 750-0151 4.8 o h m s ) 
R47 742 - 0802 Wound 1 0 W att R114 750-0151 4.0 o hm s ) 

4,700 ohm s ± 20% BTA Rll5 740-0 732 12.000 ohms ± 10% BTS 
R4 8 742-0522 680 ohm s ± 10% B T A R 11 5A 742-07 12 2,200 ohms + 20% B TA 
R49 742 - 0522 680 o h ms ± 10 % BTA Rll 6 740-0532 1. 0 Megohm-± 20% BTS 
R50 742-0772 3.9 Megohm s + 10% B T A R117 742-0852 12 0,000 o hm s :+- 5% BTA 
RS I 742-0222 4.7 Mogoh m s ± 1 0% BTA R 11 9 742-0852 120.000 ohm s + 5% B TA 
R52 740 - 0202 2.2 Megohm s ± 10% BTS R120 7 40- 06 12 10,000 ohms +-20% BTS 
R5 3 740-084 2 8 20.000 ohms ± 10% B T S R 121 74 9-0081 22,000 ohms + 20% BTB 
R54 740-0852 560,000 ohms + 10% B T S Rl22 740-0182 470 ,000 ohm s- + 10% B T S 
R55 740-0172 270 .000 ohms + 10% BTS Rl23 740-0162 220,000 o hms ± 10% BTS 
R56 740 - 0833 68 o hm s ± 20% M o r ganite ~ "'· Rl24 742 - 04 92 68.000 o hms + 10% BTA 
R57 742 -0 43 1 18.000 oh m s ± 10% B TA R l 25 740-0222 180,000 o hm s + 10% BTS 
R58 742-0762 12,000 ohms ± 10% BTA JU 26 740-0512 100,000 ohms + 20% B T S 
R 60 740 - 0102 22.000 o hm s + 10% BTS R l2 7 740-0 162 220,000 ohm s ± 10% B T S 
R6 1 740-0862 18.000 oh m s ± 10% BTS R128 740-0102 22.000 o h ms ± 10% B T S 
R63 742 - 0132 220.000 o hm s ± 10% B T A Rl29 742-0092 47.000 o hm s + 10% B TA 
R63A 742-0412 100.000 ohms ± 20% B TA R I 30 742-0562 470.000 o hm s- + 20% BTA 
R64 742-0522 820.000 ohms ± 10 % BTA Rl30A 740-0862 18.000 ohms +-10% BTS 
R64A 742 - 0492 68,000 ohms + 10% B TA R l 31 740-0572 1.000 o hm s £ 20% BTS 
R65 742-0152 330.000 ohms-± 10% BTA Rl.12 750-0 171 4.700 o hm s + 5% 5W . Reco 
R66 740-0782 120,000 ohms ± 10% BTS R l33 746 - 0182 1. 0 oh m ± 5% BWl, 
R67 740-0082 10.000 ohms ± 10 % BTS R l 35 742 - 0342 330.000 ohms ± 20% BTA 
R68 740-0232 39 ,000 ohms :+: 10% BTS RI37 742 - 07 92 68.000 ohms ± 20% BTA 

CONDENSERS 

R EF. PART No. D ESCRIPT IO N R EF. PART No. D ESCRIPT ION 

C l 271 - 0111 .001 m fd. D.S. Hl-K Cerami c en 271 - 003 1 .0033 mfd. + 100% - 0% 500V. 
C2 271- 0111 .00 1 m fd . D .S . Hl-K Ceramic Cera mi c D isc 
C3 271-0 261 .00 1 mfd. +80% -20% 400V. wkg. C1 2 271-0061 22 pF ~ 5% Cerami c Tube 
C4 271-0261 .00 1 m fd. +80%-20% 400V . wk g. C l 3 27 1-00:ll .0033 m fd. + 100% - 0% 500V. 
C5 275-0071 5.6 pF. ± 20% L. E. M. Cer a n1ic D isc 
C6 27 1- 0081 .001 m fd. L ead Throu g h C 14 271-0031 . 0033 m fd . + 1 00% - 0% 500V. 
C7 271-008 1 .001 mfd. L ead Thro u gh Ce ra mi c D isc 
CS 526-182 1 1.0 pF Capacitor Lead C l 5 271-0031 .0033 mfd . + 100% - 0% 500V. 
C9 271 -0221 2.0 pF M 30 NPO Bead Ceramie Disc 
Cl O 271-0221 2.0 pF M 30 NPO Bead C 16 271 -026 1 . 00 1 m fd . +80%-20% 400V . wkg. 
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REF. 

C l 7 
ClS 

C l 8A 

C l 9 
C20 
C2 1 

C22 
C23 
C24 

C25 
C26 

C27 

C 28 

C29 

C30 
C3 1 
C32 

C3:l 

C3 4 
C35 
C36 
C37 

C38 

C39 

C40 
C 40A 

C -11 

C 42 

C4-1 
C 45 
C46 
C47 
C48 
C49 

C50 

C 51 

C52 

C52 A 

C 5 3 
C53A 

C5 4 
C55 
C 56 
057 

C 57A 
C58 

R EF. 

Ll { L 2 
L 3 
L , J 
L 5 
Lfi 
L7 
L S 
L9 

PART No. 

271- 000 1 
271 -0031 

271-0031 

271-0261 
27 1- 008 1 
271-0031 

271- 0071 
271 -026 1 
271- 003 1 

273 - 05 91 
271-0031 

271 - 018 1 

271 - 003 1 

271-0031 

526- 1831 
271-0111 
271-0031 

271-0031 

526- 19 61 
273-006 1 
273-0061 
271-0031 

271- 003 1 

271- 0121 

:,26 -1971 
271-0131 

271 - 0131 

279-1 54 1 

2 79-4 581 

271 - 0051 
26 9- 0391 
269-0381 
269-0391 
26 9-0 38 1 
279-11 61 

27 9-lHl 

279-11 61 

271-0231 

27 1-0 03 1 

271-0221 
27 1-003 1 

279-466 1 
271- 02 21 
273-069 1 
279- 11 21 

526-2(;11 
271 -0031 

PART N o. 

908-0061 

90 8- 0061 

25 9-0061 
259 - 0471 
259-0451 
259-046 1 
259-0471 

PARTS LIS T 

CONDENSERS ~ continued 

D ESCR IPTI O N 

1. 5 pl" :1- 33% 750V. wkg. 
.0033 m fd. + 100% ~ - 0% 500 \1 . 

Cerami<· D i s(· 
.003:l m l'cl. + 100% - 0% 500V . 

Ce r a mi c Ui s<: 
. 001 m fcl. +S O% -20% 400\1. w lq;. 
.00 1 rn fct. L ead Through 
.0033 m fcl . + 100% - 0% 500V. 

Ceram ic Dis(' 
~2 pF ± 5c70 Tu bular Cer amic 
.00 1 mfd. + 80% - 20% 400V. wk g. 
.00 :33 m fd. + 100 % - 0% 500V . 

Cer am ic Di sc 
68 pF ± 5% Si l rnr Mica M.S. 
. 0033 m fcl. + 100% - 0% 500V . 

CB ramic· D isc 
lii pF' ± ~ pF' Tubular Ce ra mic 

NPO 
.0033 mfd. + 100 % - 0% 500 \/ . 

Ceramic Disc 
.00 33 mfd. + 100% - 0% 500 V. 

Cer·arni c Di sc 
1.-1 5 p.F' Capac· itor L ead 
.00 1 mfd. D.S. H-lK Ce ramic 
. 0033 rn fll. + 100% - 0% 500\T. 

Cerami f' D isc 
.0033 m fd. + 100% - 0% 500 V. 

Cer amic DiSL 
1..85 pF Capacitor L ead 
150 pF ± 10% P .T. 
150 pF + 10% P.'.l'. 
. 0033 m fcl. + 100% - 0% 500V. 

Cerami c Disc 
.0033 m fcl. + 100% - 0% 500V. 

Cerami c- D isc 
r,:U pF' + i pF Tubular Ce r amie 

NPO 
1.0 pF Capacito,· L ead 
8.2 pF + ¼ pF Tu bular Ce1·ami c 

xPo 
8.2 pF + ~ pF Tubu la r Ce rami c­

NPO 
. 0022 m f cl . :+: 20% Pape,· Tub e 

400V. wkg. 
. 00 ,7 mfd. + 10% Pape r Tu be 

400V. ,vk g. 
100 pF ± 20% Ceramic Tube 2KV 

40 m fd. E lec-trol yt ic 250V. wk g. 
200 mfd. E lectrolytic 250V. wk g . 

80 mfd. E lert ro lyti c 250 V. wk g. 
100 m fd. E lec tro:v lti c 250V. w l\.g. 
.22 mfd. ± 20 % Paper Tube 

200V. w lq;. 
.22 mfcl. + 20% Paper Tube 

200V.\vkg. 
.2 2 mfd . + 20% Pap e ,· Tube 

200V~vkg. 
fi8 pF ± 1 0% Cerami c· l.J isl' 

3KV wkg. 
.0033 mfcl. + 100% - 0% 500 V. 

Ce r amit: Di sr-
2.2 pF' Ceramic Read NPO 
.0033 mfd. + 100% - 0% 500 \ '. 

Ce ran1i c D i s<· 
. 022 mfd. ± 10% 400 V. wkg. 
2.2 pF Ce ramic Bead !'\PO 
220 pF + 1 0% S il ver Mica M.S. 
0.1 rnfd;-± 20% Pape r Tube 

200 V. wkg. 
0.8 pF L ead Capacitor 
.0033 m fd. + 100% - 0% 500V. 

Ceramic Disc 

R EF. 

C58 A 
C59 

C!iO 
CG l 

Cti2 

C63 
C6 , 
CH5 

CG6 
C6 7 
C 68 
C69 
C 70 

C 71 
C72 
C 73 

C 74 
C 75 

C 76 
C 77 
C78 

C 79 
cso 

C81 

C8 2 

C83 

CS , 

C85 

CSR 
C86 A 
C87 
C88 
C89 
C90 
C9 1 

C92 

en 
C9, 

C95 
C9v 

C 97 
C 9S 

C 99 

C99A 

C l OO 

C l Ol 

C 102 

C l 03 

C OILS 

DESCRIPT IO N 

Trans fo rm e r A e rial Input 

Tra nsform e r Ae rial Inpu t 

H .F . C h o l-::e 
I n c re m e ntal I ndu c tance 
Tn e ren1 e ntal Inducta nce 
1 n e re m e n tal Ind uctan ee 
In f' re m e n tal In duc tance 
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REF . 

Ll O 
Lll 
L 1 2 
L1 3 
L1 4 
L1 5 
L1 6 
L17 
L 18 

PART No. 

273-0171 
279-1621 

273-0561 
271-0151 

271- 003 1 

273 - 0561 
273-0981 
271-00 31 

273 - 0331 
273 - 035 1 
273 - 0351 
269 - 03 71 
279-, 02 1 

273 - 0951 
273 -0971 
279-4001 

269 - 0371 
279- 1621 

269 - 0,01 
269 - 0221 
279 -1 5-11 

26 9- 0211 
27 9-15-1] 

279 -15-tl 

279-02 81 

279- -1 721 

27 9-1 1 21 

279 -1 741 

26 9-0,01 
269 - 0061 
26 9- 036 1 
273-0 991 
279-0 28 1 
27 3-082 1 
279 -45 81 

279-45 81 

27 3-1001 
279 -ll 21 

273-0351 
279-1121 

27:J-0541 
279-l GGl 

279-15 81 

279-112 1 

279- 1661 

271- 0031 

279- 17-11 

279-0451 

PART N o 

259 - 0481 
259-0111 
259-0121 
259 - 01 31 
25 9- 0141 
25 9-0151 
259 - 0161 
259 - 005 1 
259- 0211 

D ESCRI PTIO N 

.002 m fd . ± 10% S. M . 
.0 1 mfd. + 21Jo/0 Pape r Tube 

·100V.-wkg. 
10 pF + 11 0% T. F. Type 
6.8 pF ± ¼ pF Ce rami c· T y pe 

:,;po 
.003 :l m fcl. + 100% - 0% 500V. 

Ce ra mi c D isr 
10 pB' + 10% 1.F. T ype 
330 pF-+ 20% M ica M. S. 
.0033 mfd. + 100% - 0% 500V. 

Cerami c Di sc 
l 00 pF ± 5% \.F. T y p e 
100 pF + 5% Si lver Mi ca M.S. 
1 00 pF + 5% Si l\·e r Mic-a M.S . 
10 mfd.El eetroly tic 25 V. wkg. 
.0 15 mfd. ± 10 % Pape r Tube 

200V. wkg. 
.0033 rnfd. ± 10% Mi ca S.M. 
680 pF' + 10% Mi ca P.T. 
.0 1 mfcl:-± 20 % Pape r Tube 

200V. wl\.g. 
1 0 mfd. Elee trolyti c 25V. wkg. 
.01 rnfcl. :!- 20 % Paper Tubt> 

400V . wkg. 
•10 111fd. E lec trol yt ic 250V. wkg- . 
25 mfd . E lec tro lyt ic 40V. P.K. 
.00 22 mfd. ± 20 % P ape r Tube 

400V. wl<g. 
8 mfd. E lect ro lyti c 250V. w k g. 
. 0022 mfd. ,+: 20% Pape r Tub e 

400V. wkg. 
.0022 m fd. ± 20 % Pape r Tube 

400 \T. wkg. 
1 mfd. Meta li secl Uaper 200 V. 

wkg. 
.068 mfd. ± 110 % Pape r Tu be 

400V . wkg. 
0.1 mfcl. ± 20% Pape r Tube 

200V . wkg. 
0. 1 m fd . ± 20% Pape r Tube 

400V. wkg. 
80 mfd. E lectro lyt ic 250\T. wkg. 
1 6 rnfd . Elec tro lyti c 350\/. P eak 
1 100 m fd. E lectrol ytic 40V. P. K . 
220 pF ± 20% Mi ca M . S. 
1 mfd. Meta li sed 200V. \Vl<g, 
:l3 pF + 5% Silve r Mi ca M.S. 
.0047 rnfd + 10% Pape r Tube 

400V. Wkg. 
.OOH mfd + 10% P aper Tube 

400V. wkg-. 
.0 039 mfcl. ± 5% S il ver M il-a S. M . 
0.1 m fd . + 20% Pape r Tube 

2oov:-wkg. 
100 pF ± 5% Si lve r M ica M.S. 
0.1 mfcl. ± 20% PaJ)e r Tu be 

200V. w l< g. 
47 pF + 10 % Mi ca M. S. 
.022 mfd. + 20% Pape r Tube 

400V. Wkg 
.0 047 mfd ± 10 % Pape r Tube 

-I00V. -..vk g. 
0.1 mfd. ± 20% Pape r Tube 

200V. ·wkg. 
. 02 2 mfd. + 20% Pape r Tube 

400V. Wkg, 
.003 :l m fd. + 100% - 0% 500V. 

Cerami c Di s,-. 
0. 1 mfd. + 20% Papa r Tub e 

-I 00V.\vkg. 
.0,7 m fcl. ± 10% 400V. w k g. 

D ESCRIPTION 

In c re m e n tal Indu c tan ce 
In c re rn e ntal Indu c tance 
In c r e m e n tal Ind u c ta n ce 
1 n c re m e n tal lndue tan c e 
In c re m e n tal Indue tanC'e 
In c re m e n ta l Indu c-tance 
l n c re m e n tal Indu c tance 
Coup lin g Co il 
ln c re n1 e n tal Induc tan ce 



R EF. PART No 

L 19 

} L 20 259-0:'151 L21 
L22 
L 23 259-053 1 
L 24 25 9-0501 
L 25 259-023 1 
L 2ti 259-052 1 
L27 569-2161 
L28 569-2 161 
L29 259 - 0271 
L 30 

} L:ll 259 - 0561 L32 
L 33 
L 34 :!59-0221 
L35 259-054 1 
L36 259-02 :ll 
L 37 259-0191 
L 38 259-0201 
L 39 259-026 1 
L 40 569 - 2161 
L4 1 232-0 131 
L41A 25 9- 058 1 
L42 

} 
L 43 
L;.t ~59-0571 
L45 
L 4ti 

REF . PART N o. 

VRl 677 -0231 
VR2 (j77-0262 
VR2A 677-0381 
VH2B 677-0171 
\ "R3 6'i7-02 ,1 l 
\ " R4 H7 7-02 6:! 

VR5 (Vi7-02 :n 
VR6 677-024 1 
VH7 677-0 171 
VCl 28 1-0 131 
VC2 28 1-0 131 
VC2 28 1-012 1 
VC4 28 1-0 151 

IFTI 906-011 2 
IF T 2 906-0 132 
l"F'T3 906-0 181 
I F T4 906-0 101 
CKl 232-01 22 
CK2 232 - 011 2 
T Rl 904-01 51 
TR2 905-01<13 
T R 3 908 - 0052 
T H4 905-0 13:l 
TH 5 908-0181 
T Rti 908-0191 

PARTS LIST 

COILS - continued 

DESCR l ?TION REF. 

L 4 7 

l tH ·re m t•ntal Ind u,:ta n r·e L 48 
L 49 

Jnc re m e nta l Ind u (•tanee L50 
In c re m e n ta l I nctu c tanc: e L 51 
l ncr em en ta ! I ncl u r·tan<.:e L52l 
lnf're mental 1n a uctan ee> L 53 l 
l nc r em en ta l I nductanc e 

L54 I nc re m e nta l l n d u c tan<..: e 
l ner em en ta l rndu c ta nc-e L 5o 

In c re m e n ta l l nduc tan c·e 
L 56} 
L57 
L 5S 

Jn c r\! m e n ta l 1ncluctanl' e L 60 
In c re m e 11 ta l Ind ucta n c e L 61. 
ln c re m e n ta l In d uc ta nce L 62 
ln c re m e nla l Jncl ucta nce L6:l 
In c re m e n tal In d u c tancc 

L 64 l n c re m e n tal ln d u c ta nce 
Inc re m e n ta l ln d u ctanl'f' L ti4 
H .T . C h oke L65 
R.F. C h o l-:c L 66 

L G'i 

l l1C' J' Cm e 11 La l I 11 d u ~·tant·P L 6S 
L 69 

MISCELLANEOUS 

D ESCRl PTlO N 

25,000 o h ms 
500,000 o h ms 
250.000 o hm s 

2S .000 o hm s 
500.000 oh ms 
1 M ego hm tapped at 500,000 

o hm s 
25,000 o hm s 

500,000 ohm s 
25,000 o h ms 

0.5- 3 pF . Capacitor Trimmer 
0.5-3 p F'. Capacitor Trim1ne r 
3.5-5.5 p F'. Roto r Ass.r. Ca pa c ito r 
150 p.F Max. 3KV Ca paac itor 

Trimmer 
T ra nsform e 1· L F. 
T ransfo rm e r I. F. 
Tra n s fo rm e r 1.F. 
T ransform e r Ratio U etecto r 
C h oJ..;:e 1. 5H 300 m A. 
C h o k e 2. 9H 150 mA. 
Tra nsform e r-Power 
T ra nsf'onner- A ud io O u tp u t 
'l~ra nsfo rrne r- B loc ki ng Osc i ll ator 
rr ransfor mer - F r a m e O u t pu t 
1.r1 ·ansform e r- Ve r tica l F eed ba c l\ 
Trau sfo 1 m e r- I-Io r izon ta l Osc . 
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R EF . 

T R7 
T RS 
M RI 
M H 2 
M R :~ 
V l 
V 2 
V ,1 
v ,1 
V 5 
V 6 
V7 
vs 
V9 
V l O 
Vll 
V l 2 
Vl 3 
Vl4 
Vl 5 
Vl H 
Vl 7 
Vl 8 
V 19 
V20 
V 21. 

PART No. 

259-0171 
25 9-0181 
259 - 028 1 
259 - 029 1 
259-05 11 

259-0361 

25 9-0371 
259 - 0381 

259-039 1 

259 - 04 11 
259 - 0741 
259 - 078 1 
259-0771 
25 9-003 1 
2!i 9-003 1 
232-01 51 
232-0151 
259-04 31 
259-0042 
259-0042 
259-0321 

P ART No. 

908-0071 
90 8-0 111 
0 32- 0591 
932 - 0791 
932 - 0611 
932-05<11 
932-050 1 
932 - 052 1 
932 - 052 1 
932 - 052 1 
932-066 1 
932 - 0551 
932-0551 
932 - 050 1 
932 - 050 1 
932-0521 
932-0521 
932-049 1 
932 - 0511 
932-0511 
9:!2 - 052 1 
9 :!2-0491 
932-0501 
932 - 0531 
932 - 063 1 
932 - 056 1 
25 9-0 761 

DESCRIPT ION 

l nc re m e n ta l lnd uctanee 
I nc r em en tal lnd ucLa n ·e 
In cr em en tal l nd u c- tance 
I n c..:re m en ta l J nd uc tan ce 
Inc r em en ta l Jncl u <.· ta n cc-

] !--t LF. Grid a nd T rap 

1st I. F. A node 
:! nd L F . Grid 

2nd J.F . A node a nd '.r ,·ap 

:1 rd T.F. Grid 
Vis ion D etector 
I.F. Fil ter 
~!1 un t Vid eo P eaking 
Se r ies Video P eaki n g 
L F . So und Co u p l in g-
l•' il a m e nt C h o k e 
l•'il a m e n t C h o k e· 
W idt h Contr ol 
.-\ n ti- P a ras i t ic 
A n ti- Parasi ti e 
I ro ri zo n tal L inea r ity 

D ESCR IPTION 

1'ra nsfo n ner- Li n e Ou t pu t 
'l' ra nsform e r~ S.rn c h . Co upl in g 
OA 70 Di od e 
0.-\ 81 D iode 
~9 K 2 D iod e 
6G\V 7 V a in "'.> 
6B L 8 V a l\·e 
6B X 6 V a l\·e 
fi.BX6 V a l\·e 
GBX6 V a l ve 
OCK 6 V a l ve 
GN3 V a l ve 
6N3 V a l\·e 
ti BL8 Val\·e 
6 RL 8 V a lve 
6BX6 Va l\·e 
(iB X 6 Va)\·c 
GAL 5 V a l\·e 
6B M 8 Va l\·e 
6B M 8 Val ve 
6BX6 Val ve 
6AL 5 Va lve 
6B L 8 V a l ve 
6C M 5 Va l\·e 
6W 2 V a l\·e 
683 V a l rn 
De flect io n Y o k e A ssem bl y 
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A B C D F G H 

f 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

A B C D E F G H 

K L M N p 

• • 

J K L M N p 

3 

4 

13 

16 

R s 

R20 
P.21 
P.22 
R23 
R.2-l 
R25 
R21i 
R27 
R28 
R29 
H.30 
R:H 
!{.32 
LC{ :-; 
R'.lo 
R37 
R:l9 
RlO 
R41 
R42 
RH 
1{4 4 
R-1 5 
R46 
Hl7 
R 18 
n 19 
R 50 
R51 
R52 
H53 
H5 ·1 
R55 
R56 
1{ 57 
R 58 
RGO 
R6l 
R63 

VRl 
VR 2 
VR2A 

C25 
C26 
C2 7 
C28 
C 29 
C30 
C3 l 
C32 
C33 
C3l 
C'.l5 
C36 
C:37 
C:38 
c :rn 
ClO 
C •IOA 
C4 l 
Cl2 
Cll 
C45 
C •I 6 
CH 
C48 
C ·l9 
C50 

51 
C52 

L 52 
L53 
L 54 
L 55 
L 5H 
L 57 

IFT2 
JFT 3 
IFTI 
LFT6 
TRl 
TR2 

MRl 

V 3 
V4 
V 5 
Vii 
V7 
V 8 
V9 

COMPONENTS LOCATION 
HESISTOUS 

M- 5 
N-4 
M-5 
M- 5 
L-6 
L -4 
K-5 
K-4 
K-5 
K-5 
H-6 
JT- 5 
G-5 
F-3 
D- ·1 
D-6 
E-6 
J-7 

M-1 3 
M-1 :l 
M-1 3 
K.-1 2 
Yolce 
C-10 
L-14 
H-11 
H-ll 

D-8 
B-7 
B-8 
C -9 
C- 9 
B-9 
C-7 
E-9 
D-8 

J -11 
E-11 

IJ-7 

R63A 
R6l 
R6 4A 
H 65 
l{o6 
ll67 
Rli8 
R69 
R7 0 
H71 
H.72 
R73 
1{74 
H75 
R7 li 
R77 
H7 8 
R 79 
R80 
RSl 
1{82 
R83 
HSl 
R85 
R86 
R87 
RSS 
H89 
H90 
H91 
H92 
R93 
R94 
H95 
11 96 
R97 
R9 8 
H99 
Hl OO 

U-7 
D-7 
D-7 
D-7 
E-7 
E-8 
D-8 
E-7 
E-8 
F -8 
E-7 
E-6 
l•'-9 
F-7 
F-7 
C-3 
C-2 

In Can 
C-2 

..... .. ... C -1 
B -1 
B-2 
A-2 
A-4 
B-4 
B-4 
S-8 
S-8 
S-8 

S-15 
G-3 
K-7 
F-2 
G-2 

L -15 
L -15 
F-1 

L -14 
M-1 2 

RlOl 
Rl02 
R1 03 
Rl 04 
Rl 05 
RI06 
Hl 07 
R108 
R l 09 
RllO 
Rlll 

Rll2A } 
Rll2B 
Hll2C 
Hll4 

J-12 
J - 13 

K-13 
K-13 
L-15 
N-13 
K - 1 6 
K-1 3 
K-13 
H-13 
G-13 

Above 
Chassis 

Rl1 5 K-8 
Rl1 5A .... .. .. L -14 
Rll 6 ....... .. .... . K- 8 
Rll7 J- 8 
Rll 9 J-8 
Rl 20 Jn Can 
Rl 21 ........ ...... .. H-9 
R1 22 G- 10 
R123 H-10 
Rl2l J -11 
R12 5 J-10 
IU26 G-8 
H l 27 H-10 
R1 28 G-7 
R129 H-11 
H130 H-15 
Rl30A H -16 
Rl31 H-14 
IU 32 H-13 
R133 T-T-15 
R1 35 F-12 
Rl 37 A- 2 
TITl C- 11 

YA IHABLE RESISTORS 

S-9 
S-15 
D-7 I 

VR2B . 
VR3 ... . 
VH4 .. . 

E-11 I vns ... .. s-e 
S-8 V R6 ..... ... ..... . .. S-11 

S-16 VR7 ..... ..... ........ F-7 

CAPA CITOUS 

N-4 
N- 5 
N-4 
N-5 
L-5 
K-5 
K- 5 
K- 5 
J -5 

H-5 
H-5 
JT-5 
G-5 
F-4 
E- 4 
E-4 
E-3 
E- 5 

M-B 
la-13 
l" -10 
L-15 
F-10 
L-15 
B-8 
B- 8 
C-9 
D-9 

C52A 
Ca3 
C53 A 
C5 l 
C:55 
C56 
C5 7 
C5 7A 
C58 
C58A 
C59 
C60 
Ctl l 
CG2 
C6'.! 
CIH 
C65 
C66 
C6 7 
C68 
C6 9 
C70 
en 
C 72 
C7 3 
C74 
C75 
C 7 6 

M-4 L 58 
L-4 L59 
L- 5 L GO 
K-4 L 61 
H-4 L62 
H -5 L 6~ 

C-6 
E-7 
C - 6 
E-8 
E-6 
I-'-7 
G-7 
D-2 
D-3 
D-2 
D-1 

ln Can 
Tn Can 

A-1 
ln Can 

C- 1 
A-3 

In Ca n 
B-4 
B-4 
A-1 
B-4 
S-8 

COLLS 

S-15 
R-15 
K- 8 
G-2 

N-16 

C 77 
C78 
C79 
cso 
C8 1 
csi 
C83 
C8 4 
C85 
CS6 
C87 
C88 
C89 
C 90 
C 91 
C92 
C93 
C9i 
C 95 
C 96 
C9 7 
C 98 
C 99 
C9 9A 
C I OO 
C I OJ 
C102 
Cl03 

H-4 L6l 
F-4 L 65 
E-5 L 66 
D-6 L 67 
C-5 L 68 
D-2 L69 

.... .. F-1 
.J -13 
L-13 
J-13 
.J-13 

M-13 
M-13 

.... .. N-13 
K-14 
M-16 
J -13 
G-8 
K-8 
J-7 
,T­
.T- 8 
J -6 

H-9 
G-9 
H-8 

K-10 
J -11 
H-10 

........ .. . .. . F.-1 3 
H-13 
F-11 
F-13 
G -13 

F-15 
G-15 
R-11 
F - 14 

Above 
Chassis 

TUANSFORJ\IEUS 

F-4 
D-4 
A-2 
B-3 

B-14 
.. N-7 

E-5 

TIU 
TH4 
TR5 
TR6 

M -5 \'1 0 
J -5 Vll 
G-5 Vl 2 
D-5 Vl 3 

Above Vll 
Ch assis Vl 5 

E- 8 Vl6 

Above C h. 
....... . R-13 

K-1 5 
.. H-9 (Abo ve 

C hassis) 

DIODES 

TR7 
THS 
C Kl 
C'K2 

Above C h. 
H -7 

N-1 0 
Above C h . 

H -7 MR3 .. ... . .. .. ..... E-14 

\'ALVES 

F-8 
E-2 
B-2 
B-5 
G-2 

K - 1 3 
K-7 

Vl7 J-9 
Vl S J-10 
Vl9 H-15 
V20 Above C h. 
\' 21 ........ . . ..... l<-1 5 



FROM 
T\JNER 
SK2 

TUNER 
AGC 

1 ST. I. F 
AMPLIFIER 

"4 R 3 
39K2 

FRO M Rl30A 

LI' A.G. C . 

.. .,. 

VERT. 
BLOCKING OSC. 

"H·M·V" CHASSIS TYPE E 2 

2ND I. F. 
AMPLIFIER 

3RD l. f 
AMPLIFIER 

VIDEO 
DETECTOR 

VIDEO 
AMPLI FIER 

PICTURE 
TUBE. POWER SUPPLY H ,T,2 

H.T. 

R48 R49 
68 0 680 

I7HP4 B t OS·J 

•~11~m1mmmn11~11 .... 

- J •S V 

ErT 
• • 

INTERCARRIER 

AMP 
6BX6 

6 1 _ 

t+ 
60 1 
10 I 

I 
.J 
4 7 

9 
Ra t 

c se R? to K 
·0033 ";"" ,s o ';" 

LIMITER 
V12 

6BX6 

VERT EACTANCE VALVE 
PHASE 

DISCRIM INATOR 

'IAR IES WITH 
CON T R A ST 

RATIO DETECTOR 

hORIZ.. 
OSC . 

V13 
6AL5 

3,0 \/ 

HORI Z.. 
OUTPUT 

MAIN S 

I :-,P L3 245 VA( 

fl V7 6N3 

YOKE PLUG LOOKING 
ON PINS. -.. 

ADJUST FOR FOCUS 
JUNCTION R13S-R136 

OR H.1'.2 . 

2A 

't5 

C42 R44 g~ j ~~t~IONOF R135 & Ct02 
-0022 tOK 

~

V~RT. FLYBACK 
BLANKING 

C 4 3 FROM T R 4 
t ·004 7 

SOUND AMPLIFIER 

VR4 

V14 
6BM8 

1"4 TAP SOOK 

~ 

VR3 SOOK C73 7 
ITONEI ·01 

r-vv" - ov 180V 
L_ 

l<-

DAMPER 

SOUND 
OUTPUT 

H.T 3 

YE 

EHT. RECT. DIODE VERT.OEFL 

HI 1. 2.2 5 \/ 

H.T i 

H·:T.2 

SPEAKER 
3·2 n 

SK6 

FROM SK4 /S 

OUTPUrT'----i''----------+-+---------- - ----- -----1'-------+---H~T~.•-A_ ~ ~ --------~ 

T R6 

- -~\I 

CIRCUIT DIACRAM - MAIN CHASSIS 

H.T. 2. 

VAR IES W tfH WIO TH 

TR 7 

NOTE . AL L VOLTAGES MEAS URE:, 
WITH VT V M WITH AE SPEC f TO 
C HAS$ ! $ . Ai..L CONTROL S ~ET 
FOR NORMAL OPERAT ION , NO 
$1G N.>.L APP LI ED 

TO R82 
SOUND 

REMOTE CONTROL 
SOCKET 

ARROWS INDI CATE CLOCl( WISE 
ROTATION OF CONTRO LS . 

UNL.£5S OTHERWISE NO TED. 

CAPACITORS MORE THAN 1 = pF 
C APACITORS LESS THA N t =,1,1 F 

RESI STORS=.n 
K = t.OOP M=1,000, 000 

SOCKETS VIEWED FRO M UNDERNEATH 
PLUGS VI EWED ON P INS . 

& DV NCT ME • SlJ RE 

'If SY'-C AT 1/2 LI NE fRECt:JENCY 

* • SY"- ( .>.T 'Ii Cl:i ... ME FREQUENCY 
d 8 2 - 59°' 
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