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SUMMARY OF OPERATION

The following summary is intended mainly as a brief reminder of the essential functions of the

various controls and circuits.

It follows the path of the signal step by step from the acrial to the cathode ray tube screen and the

loudspeaker.

The Technical Specification given elsewhere in these notes gives a full and detailed description of

the operation of cach unit.

VISION

. Vision signal picked up by dipole aerial and fed into the control grid circuit of the first R.F. pen-
tode (V1) in the Vision Channel.

. The vision signal is amplified throughout three T.R.F. stages with inductive coupling. The gain of
the first two T.R.F. stages is controlled by the potentiometer R1o (vision sensitivity control),
which varies the negative voltage applied to the suppressor grids of the valves V1 and Va.

. The output from Xg is fed to a full wave rectification or detector circuit, incorporating two diodes,

and from this rectification circuit the output is fed to both the control grid of the C.R. tube, for
varying the intensity of the electron beam, and the line and frame synch. separator valve V11, for
line and frame time base synchronisation.

. The line and frame synch. separator valve V11 filters the line and frame synchronising pulses from
the Vision Channel output applied to its control grid circuit. Line synchronising pulses are derived
from the anode of this valve, while the frame ?ulses are derived from the suppressor grid. The line
pulses are fed by capacity coupling to the oscillatory circuit of the line time base thus synchronising
the line time base with the transmitter. The frame pulses are fed from the suppressor grid of Vi1
via inductive coupling to the oscillator circuit in the frame time base, thus synchronising the frame
time base to the transmitter. Both the line and frame synch. separator circuits are controlled by
potentiometer R27 (line and frame synch. separator bias control).

. A dual purpose valve V12 is fitted in the Line Time Base. The triode section of the valve functions as
a blocking oscillator and produces saw tooth oscillations of line frequency. These saw tooth
oscillations are amplified by the tetrode section of the valve and are fed via T2 to the line scan
deflector coils L22 and L23. Line frequency is controlled by means of the variable resistor R38 (line
hold control) whilst amplitude control is obtained by means of the potentiometer R3r (line
amplitude control). Line linearity control is obtained from the compensating circuit R57 and C55.

. The Frame Time Base operates in a similar manner to the Line Time Base. The valve fitted is a
triode hexode (V13) the triode section of the valve functions as a blocking oscillator producing saw
tooth oscillations of frame frequency, whilst the hexode portion of the valve amplifies these saw
tooth oscillations. The amplified oscillations are then fed via T4 to the frame scan deflector coils
L21 and L24. Frame frequency is controlled by the potentiometer R45 (frame hold control)
whilst the amplitude of the saw tooth voltages is controlled by the semi variable resistor R50
(frame amplitude control).

. The electron beam in the cathode ray tube, which is liberated by the action of the tube heater in
raising the temperature of the cathode and accelerated by the hi%h voltages imposed on the
anodes of the tube, produces television pictures, the light and shade of which is controlled by the
vision channel output fed to the cathode ray tube modulator and the building up of which is
controlled by the magnetic field induced in the deflector coil circuits by the outputs from the line
and frame time bases. The general level of picture brilliancy can be adjusted by means of the
potentiometer R60 (Brightness control), which varies the cathode volts on the tube. Focussing
control is obtained by varying the adjustment of the potentiometer R66 (focus control), which
varies the current through the coil L27 and so varics the magnetic field produced by the coil.

SOUND

. The sound signal is picked up by the dipole aerial and fed into the control grid circuit of the first
R.F. pentode in the Sound Channel V6.

. The sound signal is amplified throughout two T.R.F. stages with band pass coupling and is then fed
via a diode detector valve V8 to the sound output lead which in turn should be plugged into the
pick-up sockets of an ordinary radio receiver. The gain of the first two valves in the sound channel
is controlled by the potentiometer R21 (sound sensitivity control).

POWER
All power necessary for the operation of the television receiver is supplied from one mains trans-

former. The H.T. supply for the time base, vision and sound channels and C.R. Tube is obtained
from one indirectly heated rectifier Vro, whilst the E.H.T. for the C.R. Tube is obtained from another
indirectly heated rectifier Vq.



TECHNICAL SPECIFICATION

In this Technical Specification the path of the television signal from the aerial input terminal to
the Cathode Ray tube is followed and a detailed explanation is given concerning the functions of the
various units necessary for the reproduction of television pictures).

VISION CHANNEL (V1, V2, V3, V4 and V5).

In this unit three R.F. pentodes are employed in tuned R.F. stages and two diodes in a full wave
rectification or detector circuit. Coupling between the first and second valve is of the * single humped "’
tvpe, whilst the coupling employed in the next two stages is of the band pass type. The band width
is limited to approximately 24 megacycles thus enabling a high stage gain to be employed. The gain of
the first two stages in this unit is controlled by applying a variable negative voltage from the potentio-
meter R1o (vision sensitivity control) to the suppressor grids of the first two valves. The vision signal
from the aerial input terminal is fed via the aerial coupling coil L1 to the control grid of the first valve.
It is then amplified throughout three stages and finally it is fed to the full wave rectification or detector
circuit. The D.C. output from the detector stage is then fed to the modulator of the cathode ray tube
and also to the control grid circuit of the line and frame synch. separator valve (V11) in the time base.

TIME BASE (V11, V12, V13).

The time base can be considered as three separate units :—

(a) The synchronising stage which is employed to deliver synch. pulses, free from any picture or
“ noise ' content, to the line and frame time bases.

(6) The line time base from which is derived an ample linear saw tooth current sufficient to scan
the cathode ray tube screen at 10,125 pulses per second in the horizontal direction.

(¢) The frame time base from which is derived an ample linear saw tooth current sufficient to
scan the cathode ray tube screen at 50 pulses per second, in a vertical direction.

(a) SYNCHRONISING STAGE (V11).

The valve fitted in this stage is an R.F. pentode and its purpose is to separate the line and frame
synch. pulses from the picture content and any “noise ** content which may be present in the signal
obtained from the vision channel. In effect it filters the line and frame synch. pulses from the signal
applied to its control grid circuit and feeds these pulses to the line and frame time bases respectively,
in order to synchronise the oscillator circuits with the transmitter,

The potentiometer R27 (line and frame synch. separator bias control) controls the cathode bias
potential applied to the valve, the control being set so that this potential ensures that when the ou?ut
from the vision channel is applied to the control grid of the valve, only the voltage change generated by
the synch. pulses is allowed to take effect over the effective part of the anode current—control grid volt-
age characteristic curve of the valve; whilst at the same time only the voltage change generated by the
synch. pulses is allowed to take effect over the effective part of the suppressor grid current—control
grid voltage characteristic curve of the valve. In this way the voltages generated by the picture con-
tent of the signal and the voltages generated by any * noise ” which may be present, do not increase
the voltage developed across the load resistors R23 and R22 in the anode circuit of the valve and R28
and R2g in the suppressor grid circuit of the valve. Line pulses are fed via the condenser C36 to the
secondary winding of the oscillatory transformer T1 which is in the control grid circuit of the triode
portion of the valve employed in the line time base ; whilst frame pulses are fed via a condenser and

resistance (C38 and R34) to a tertiary winding of the oscillatory transformer T3 in the frame time
base.

() LINE TIME BASE (V12). .

In this unit, a dual purpose valve is employed, this valve being a triode tetrode. The triode
section of the valve is employed in a blocking oscillator type circuit and its function is to produce a
saw tooth voltage of 10,125 pulses per second. The operation of this blocking oscillator is as follows :
The transformer T'1 is part of an oscillatory circuit between the anode and the control grid of the triode
portion of the valve. The oscillations take place at 2 much higher frequency than the fundamental
saw tooth frequency generated by the whole blocking oscillator circuit. The current passing through
the primary of the transformer T1 induces a voltage in its secondary. This voltage charges the
condenser C43 and builds up a negative voltage on the control grid. As this negative voltage increases
there will come a time when the voltage on the control grid is of such a value that it completely blocks
the valve and allows the charge condenser C42 to build up a voltage. Whilst this is taking place the
negative charge on the control grid is draining through resistances R35, R36, R37 and R38 and as this
draining occurs, eventually the negative voltage built up on the control grid is reduced to a value where
lhhc tri;:dc section of the valve becomes conductive and allows the condenser C42 to discharge through
the valve.

The frequency or speed of the saw tooth voltages is varied by means of the potentiometer
R38 (line hold control) in the control grid circuit of the triode portion of the valve. By varying the
resistance in this circuit one can control the drain of the negative charge built up on the control grid by
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means of the blocking oscillator circuit, and consequently one can control the speed of the saw tooth
output obtained. The blocking oscillator circuit is synchronised, as previously explained, by feeding
the output from the line synch. separator circuit via the condenser C36 to the secondary winding of the
oscillator transformer T1. Saw tooth oscillations produced by the triode portion of the dual purpose
valve fitted in the line time base are amplified by the tetrode section of the valve, and then fcdpg?a
T2 to the line scan deflector coils L22 and L23, thus producing the electro magnetic field for the
horizontal scan. The amplitude of the horizontal scan 1s controlled by the potentiometer R31 (line
amplitude control) which varies the voltage applied to the charge circuit of the blocking oscillator.
A resistance capacity circuit across the secondary winding of T2 provides a compensation circuit to
obtain a linear scan. This circuit consists of C55 and R57 (line linearity control).

(¢) FRAME TIME BASE (V13).

The operation of this unit is similar to the operation of the line time base. A dual purpose valve
(V13) is employed. This valve is a triode hexode, the operaion of the triode section being similar to
the operation of the triode section of the valve fitted in the line time base. The oscillatory circuit
consists of T3 primary and secondary, C48, R45, R47 and R48 ; the charge circuit consists of Cs2,
R51 and Rs4, the speed of the saw tooth voltages generated being controlled by the potentiometer
R45 (frame hold control). The saw tooth wave form gencrated by the blocking oscillator circuit is fed
to the control grid of the hexode section of the valve, where it is amplified and then fed via transformer
T4 to the deficctor coils L21 and Lag4, to produce the electro magnetic field for the vertical scan. The
amplitude of the vertical scan is controlled by means of the semi variable resistor R50 (frame amplitude
control) in the cathode circuit of the valve and thus a control is obtained free from frequency variation.

The blocking oscillator circuit is synchronised by means of the frame synch. pulses which are fed
to the tertiary winding of T3.

TUBE UNIT

The pulsating D.C. output from the vision channel is fed to the modulator of the cathode ray tube.
This tube is a Hivac type TsM and it is electro magnetically focussed and scanned. By
varying the adjustment of the potentiometer R66 (focus control) the current through L27 (focus coil)
is varied, thus altering the magnetic field around the coil. There is a gap in the magnetic circuit which
surrounds the coil and this gap confines the focussing field to the correct position in thetube. The heater
of the tube is energised from a* 2.1 volt winding on the mains transformer. This heater raises the
temperature of the cathode in the tube and as the temperature rises a stream of electrons is liberated.
This stream of electrons is accelerated by the voltages on the anodes of the tube and it also varies in
intensity as the positive voltage on the modulator is varied by the output from the vision channel.
The basic control of the intensity of the stream is obtained from the resistance circuit R5g and R6o.
Réo is a variable potentiometer (brightness control). The line scanning and frame scanning of the
tube, i.e. deflection of the electron beam in the horizontal and vertical directions, is obtained as ex-
plained in the notes on the line and frame time bases.

Thus we have the output from the vision channel controlling the horizontal and vertical scanning
of the tube and the intensity of the electron beam, the whole combining to produce television pictures
on the tube screen.

* A number of 817 Television Receivers are fitted with Mullard C.R. tubes having a 63 volt
heater energised from the 6-3 volt winding on the mains transformer.

SOUND
SOUND CHANNEL (V6, V7 and V8).

The sound channel is built on the same chassis as the vision channel. The T.R.F. method of
reception is employed, high efficiency coils and trimming condensers providing a band width of
approximately 100 kcs. with a sharp ® cut off* on either side. The valves employed in the first two
stages are R.F. Pentodes. The sound input signal is fed via the acrial coupling coil L14 to the control
grid of the first R.F. Pentode in the sound channel and is then amplified throughout two stages. The
gain of these two stages is controlled by applying a negative voltage to the suppressor grids of the
valves. This negative voltage is obtained from the potentiometer R21 (sound sensitivity control).

The anode of the second T.R.F. stage is transformer coupled to the cathode of a diode detector
valve and the A.F. Output from this valve is fed via a condenser (C30) to the sound output socket.

POWER UNIT

The Power Unit supplies from one mains transformer all the power necessary for the complete
operation of the television receiver. The H.T. supply for the Time Base, Vision and Sound channels
and Cathode Ray Tube is obtained from one indirectly heated rectifier (V10), whilst the E.H.T. for
the 2nd anode of the tube is obtained from another indirectly heated rectifier (Vg).

The smoothing of the H.T' supply is in the negative lead ; this is arranged primarily in order to
obtain negative voltages for controlling the R.F. gain of the vision and sound channels.
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CIRCUIT ANALYSIS.

The following conditions must be observed before any voltages or currents are measured :— = . e ay
3. * No sigual ' condition on receiver, s
2. Vislon and sound seositivity controls in fuily clockwise position. 2 W & PIDALD
3. Line and Frame Synch. Sep. blas coatrol in fully clockwise position. Y OO
4. Line and Frame Hold coutrols adjusted for correct Line and Frame Scan speeds, Fig. 1
5. Line Lincarity control adjusted for correct Line Scan linearity, g.
6, Line and Frame Amplitude controls adjusted for correct Line and Frame Scan amplitudes,
7. Voltages weasured from chassis with & 1,000 ohms por volt meter with the excaption of tho
C.R. tube 2nd ancde voltage which s measured with an electrostatio voltmeter,
CATHOCE st
— | . ara e
pount Valve Clrenit ! Valtage ' Current ' Associated Compouents
H |
| P VEW OF WD
| 86126 s}h R.F, Pentode Anode 135 volts | 7.5 m.a. | Rx. L3, Cs. T DO
EF6 clear Screen 138 volts | 2.4 m.a. 1, Cs. Fig. 2
Suppressor Grid . - R;. Ro. Rio, C7, C:i 8-
| Control Grid - - L1, Cx and screensd lead,
Cathode 1.0 volts | 10,0 n.a.| Rz, C6,
Heater | 6.3 volts - Lz, C3.
86116  (Vz) R.F. Pentode Anode 135 volts | 7.5 m.a. | Ry, L6, Co.
| &n&uﬂ EF6 clear Snm it 135 volts | 2.5 m.a, o e S
{ pressor — - Ko, Crr, L13. e -
| Control Grid = — |LyCa ;“.m“'““ A
Cathode 1.0 volts | 10.0m.a. Rs.Cm
| Heater | 6.3 volts — Ls, C8. o
86116 R.F. Pentode Anode 260 volts | 9.4 m.a, | R7, Lo, Cr4. < 2w &
’ ! Q’ﬂﬁuﬂ EF6 clear Sereen 260 volts 3.. m.a, R’ c'?.. T O Yot RCives
Control Grid -— — L7, Cir. Fig. 3
Cathode .0 volts | 12.5m.a. RS, Crs. 8.
Heater | 63 volts — L8, C1a.
86118 | (V4 & V3) Diode Anode — - Lzxo, L1z, L1z, Cz, C14.
( ﬁetm’o)t Cathode - — Li3, Ri, Rsi ¢
Mullard T6D clear Heater G3volts | — | Ci16 ANOOE
86116 | (V6) R.F. Pentode Anode 139 volts | 7.5 m.a. | Riz, L16, Caz, C1g. CATHODE
| n.ler EF6 clear Screen 135 volts | 2.5 m.a. ﬁu, (ﬁila — & sTER
Suppressor - - 14, Ru a1, Cay, C2 - A
Coatrol Grid — —_ Lig, C17 and mnod lead, HEATER i
Cathode 1.0 valts | 1o.0m.a. Riy, Caz, -
= Heater 6.3 volts -— Lig, C2o.
s61xt | w;& R.F. Pentode Anodo | 135 volts | 7.5 ma. Ru. Li8, C17. ANODE
EF6 clear 133 volts ' 2.5 m.a. | Riy, Cap v
| Supprusot Grid - - : Rip, R:s, Raz, C20, C29.
| Control Grid — —_ . Lz, Ci8, TOP SIDE OF VALVE HOLDER
| Cathode 1ovelts 100 mal Kib, C28. 1M RECTIFIER
| Heater 6.3 volts .- + Caq.
86118 | g&) Diode Detector | Avode - — i Rug, Rao, L2o, C30, C31. Fig.4
ullard T6D clear Cathode - — i Lig, Cz5
l Heater 63vols  —
T | s6oss | Q’ u.v. R&nﬁa Anode - - E.H.T. winding on mains transformer.
Rz clear | Cathode Tbcenhoa — Ro6, Rez, Ru, Cst,
voltage
2 veauthe
o .R. Tube
- md anode
g —— ‘-'- ?t'o OO
86004 Q’:o) H.T. Rectifier F.uh Anode 343 volti - transformer, oo Bt
ullard W3 clear Cathode 20 vol - Ri ox Ré6a, RG;, Ré4, R6s, Las)| Fig. 5
ﬂ-l x llne) 26, Cs7, C , Cy9, Coo. 5.
86116 Q’n) R.F. Pentode Anode 27.3 volts - Ra2, Ray, R30, R3t, Rz, Cyy, Ca6, Cyo.
ullard EF6 clear Screen 30 volts | 0.8 ma. R;o, R3i, R3z, R:;. R16, R27, 3 , C40.
Suppressor Grid 37,5 volts |  — R28, Rag, R3o, R3?, R3z, C37, C3
Control Grid - -— lnpul cirenit from nhn channel,
Cathode 15 volts | 0.8 m.a. | R27, C33.
Heater 6.3 volts _— Rag4.
S6164 12) Triode-Tetrode | Anode (Triode) 100 voits | 0.8 m.a. | R3ar, Rio, Prluuty Tz, Cag, Cyo,
g,lvn’c AC/TZ clear Co&l;‘vloo(';) ) — — Rs6, R37, R38, Cy
Anode | 250 volts | 43 m.a. | Rqo, Primary Tz, Cys.
Screen " 230 volts | 7.3 m.a. | Rag, C47.
Control Grid — — | R43.
E Cathode | 20 volts | stma, | Rqt, Rz, Cau.
= Heater | 6.3 volts —
86::7 riode»l{nodc Anode (Triede) | 1350 voits | 2.9 m.a. | Rsg, 3, Cs1, Csa.
ullard 6153/ clear Coptra! Grid — il 7+ 0 e S
Anode 280 volts ma. | Rsa, Ta. Cso, Cs3, Csq.
Screen 280 volll] 93 S pelmary \ cancor
Control Grid - — Rsy, Cs1.
Cathode 25 volts — R34, R46, Ryg, Rso, C4o. - / \
Heater 6.3 volts — -m’ e L
"?‘ 75252 | Hivac TsM 15t Anode xb:::l‘ts — Rez, Ro3. ot s SN
20d Anode volts —_ Mains transformer E.H.T. winding.
é : Cathode %:o — | Rsg, Réo, R61. Fig.7
ts
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INDUCTANCES AND TRANSFORMERS
S Specificati o | ot b Specits heske| Hoos
cation on | ponen (5 pecification tion | t
ation ’ Fig. No. ation Fig. No.
Ly T.R.F. Aerial Cail (No. 1) or ! 8 78202 5o Laz ‘ Frame Scan Dcﬂccunécoﬂ {33 o I 1400 SA74192
La Heater Choke o s |9 ] J L3z | Line Scan Deflecting Cail (4.3 .« | 1400!SA74192
L3 T.R.F. Primary Coi Vo. 10} g |9 FLETE T ‘ L23  Line Scan Deflecti 4.3 ohm) «« 1400 SA74192
'g Ly T.R.F. Secondary C . . .= g Lz4 | Frame Scan Deflec l:tu Coil (3 18 ohm) . | 140nSA74192
' Ls | Heater Choke . e Las | Smoothing Choke ( . |13 79080
5 | L6 T.R.F. Primary Coil (\’o 4 g P B 78205 |y~ L Smou&l‘f Choke ?9: ohm) o 13 79050
O / Ly | T.R.F. Secondary Coll {(No, 3) | 8 78204 g L2; | Focus )’H 2 78417
|\ L8 Heater Choke .. - 9 Ts Mains Tral umu( m. 15.6&& o ol
Ly T.R.F. Primary Coil !t.\'o. 11) +1=9 78216 191.5 ohms. E.H.T. 11020 13 77438
= Lro | T.R.F. Link Coupling Codl T Une Oscillator Transforwer (Prim, 316 obms.
Liz | T.R.F. Secondary Coil )(No. 6) 9 78207 Sec. 38 obms) n 77428
Liz | T.R.F. Secondary Coi! ) 3 Ta Llne Ou(pul Transtormer (Prim. 132 ohms.
Li3 | R.F, Choke 5% » ¥ 8 72:06 Sec. 6.7 ohms) 10 77427
Lty | T.R.F. Coupling Coi (No. 7) .. a Yer] 8 78208 é T3 mecOuﬂhthnulm Prim. 240 ohms |
oA Lis | Heater Choke .. A o Sec. 3220 ohms Syn. 3500 oLms 10 77434
= L6 | T.R.F. Primary Coil (No 8) | 9 78209 (* T4 | Frame Output Tnmlotmer (Prm. 9:5 ohm
- Ltz | T.R.F. Cail (No. g) o ) 78210 Sec. 5.4 ohms) 10 77430
3 1 ll:xl ;g‘;gonduy mary Coll }(No. 12) .| 8 78217 ‘
19 .R.F.
Choke .. = o & ..| 8 lwound on N.B. Resist wven for and sformers are approx-
e’ lhae 719140 imate only and those below 1t ohm are omitted.
RESISTANCES CONDENSERS
| Clreuit Loca-| Com-
Circuit | Calous Code + | ot doa %
indic- srcmuoo IToler-  Loca- poml e Speciica 8| pouent
ation ms  watts | Body I’I‘Ip | Dot | ance  tion  No. ation Fig. No.
R: 18000 1 Brown rey Orauge 9 7SN C: Coll mer .. ve | 8 Bo106
Rz ‘ 100 1/10 |Brown |Black B ! 9 70038 Ca T.R.F. Coil Secopdary Trimmer . | 9 Boroé
< R3 2,500 od reen 9  72417N C3  soo pF. Mica Condenser R 34 9 | 6b09sD
Re 18,000 1 Brown 'C-rey 8  y2418N Cy 500 pF Mica Condenser s A . 9 6609sD
R too 1/to ‘Brown Black 8 o038 |- (C:z 1 500 pF Mica Condenser . 9
o R 2,500 Red 8 | 72417N 500 nser . .o - 9 6609sD
3 Ry 5,000 8 Green ack 9 | 72434 Cy soo pF Mica Condenser X . g 65095D
RS o  1/10 Yellow ck |Brown 9 | 70042 b, cs soo pF Mica [’ s . 66095D
s Ro | s00,000 110 Green Black g 70046 | Y Cy | 500 pF Mica Condenser s 3 66ag3D
Rio 50,000 ti ometer  (Vis, 81082 Cio | s00 pF Mica Condenser L] 6bogsD
\ Rux 10,000 § 'Brown 8 | 71923 Ctr | 300 pF Mica Condenser Y < L] 06095
Ria 18000 1 Brown Grey 9 | 72418N Ciz | 500 pF Mica X 9 66095D
Ri3 00 1/10 Brown ‘Hlack 9 | 70038 Cis mfd, Tub Paper Cond. 350 V. DC. wkg. 9 68020N
§ Rig 2,500 Red  |Green g 22417N Cig 5m pF Mi oo e 9 660ogsD
Ri1s 18,000 T {Brown  Grey 72418N Cis  scopF HxaCoodcma » o . o 9 66093D
5 R1b 100 1/10 Brown [Black ' 8 | 70038 Ci6 mp!’ Mica Condenser . X ve g GéogsD
* Ri1y 2,500 Red | Green | 8 724N Ciy pling Coil Trimmer, . b by F So100
§ Rif | 900,000 1/10 Green ‘Black | g 6 Ci8 T.R.F, Semndarz Coill Trimmer o 5 9 Sox06
£ R1p 1,000 ohms | Brown Black | 71914Q Cig ' T.R.F. Primary Coil Trimmer s 9 80106
R20 | 100,000 1/10 [Brown Hlack | 8 70080 Cz0 500 pF Mica Condenser A 9 6609sD
Raz 50,000 Potentivmeter | (Sod. 8  Brofa | — Car 500 pF Mica « 9 I 6togsD
Raz 50,000 1/10 Green |Black IT | 70045 Czz  so00 pF Mica Condenser ‘ 9 | 66ogsD
r Rzy 250,000 1/10 |Red Green 11 70031 C23 300 pF Mica Condenser < s 9 | 66093D
Rayg 16 Brown |Blue 1t | 7t8o0y Caq 500 pF Mica Condenser X 8 | sD
Ras 10,000 Brown |[B it | g0t |V 1 C2s | s mmid. 4+ % Ceramic Condenser . 8 | 71207
R2b 4,000 Yellow (B 1r | 72342 |2 C:6 | o uld Tubm«md. jyo v. DC wkg. g . 68030N
Ry 2,500 Potenti ometer g C27 | s00 pF Mica | 6609sD
ynch. 10 | 81090 3 C28 | soo pF Mica Condenser 5 6609sD
Ra8 150,000 1/10 |Brown 1T | 70065 C29 | soo pF Mica Condenser L] 6609sD
R29 150,000 1/10 |[Brown 1t | Jooby C3o | o.r mid. Tub. Pﬁm 3so v. D.C. wkg. s 65020N
R3o 3 1 72083 Car | too mmid. ae ae v 8 66096
Riz 25,000 Potenti 10 | Biooz C3z | .00z mfd. Mlm Condenser e 9 6604sT
Riz 10000 % 1t | yig23 s C33 | 5o mfd. Tubular Electric 12 v. D.C. whc o 1z 67005
Ris 1,000 I/10 1t Mg C34 | 20 mafd, Mica Condenser 1t 600t
Ris 25,000 110 It | 7004 C35 | 20 mid. Tubular Electrolytic 34 v. D C. -u 33 67008
R3s 15,000 /10 it C36 | 300 pF Mica Condenser 3 66076
Ri6 65,000 1/10 1" 77::3: C37 | 200 pF Mica Condenser 11 66040
% Ry7 25,000 1/10 10 | 70048 C38 | .01 nfd Tub. Paper Cond. ¢ 3o v. D.C. wk; 11 6800y
2 R38 000 Potenticmeter 10 | 81091 C39 | .01 mid, 'l‘ub hﬁ‘ Cond. 450 v. D.C. wkg. | 11 6800y
R3io | 230,000 ¢ Red i | 73339 Cyo mﬁt Cond. uo Ve o
§ Rao 800 2 ¥ 11 | 72426 D.C. '.‘t ' 6011
Ryr ! 1z | 71800 Caz |2 mid. Tu P.lectxolyuc Cond. 350 V.
= Ry4a {Brown | 72338 D.C. wkg. Beti W, 1t 67012
R4y | 2 ne;otua 1/10 Brown |[Black 13 | 70060 Cyz .oo: mld. - s )ﬁuCondﬂuer ' 13 66984
Rys 10,000 Brown |B 13 | 72009 Cqs % ¢o 1z 66038
Ry4s | 100,000 Potumomctct 10 | Bx s Cqe | zom!d ub. Elecu &Mgov D.C, w k‘. PORE B 67008
R46 25000 1/10 Red 10 | y00 Cus ' ©.7 mafd, Tub. Paper 350 v. D.C. wu. | 11 | 6Bazo
R47 | 150,000 1/10 133 7003: C46 | o0.01 mid, Tub, Paper Cond. 450 v. D.C, wkg. 1 68003
Red 25000 110 |Red 10 Cay ub, Paper Cond. 350 v. D.C, wk‘ 11 68020
R49 1,000 1fto |Brown " 3 C48 oos m!d. :ts% Tub Papu Cond, 350 g
Rso 5,000 Semi Viariable D. 131 68027
]ane 10 | Biigs Cqo mfd. Tn Flecuolytk Cond, ‘30 v. | ¢
Rs1 | 150,000 1/10 1 D.C. g | 1x | 67008
Rsz 2,500 % Red 11 | 71921 Cso | 2 mid. Tul Bbcuolyuc Cond. ”o v.
Rs3 2 megohms 1/to/Red 10 | 70055 D.C. wkg. 1t 67012
Rs4 | 23,000 1/t0 Red l tr | 70087 Csr | .25 mid. Tnb. Paper Cond. 330 ‘v. D.C. wkg. | 12
Rga 13,000 ¢ lg::"" 1r | 72337 Cs2 | .25 mid. 3% Tub. Paper Cond. 350 W. |
\ Ry 150,000 1/10 Wil 1n D. 5 & e oo = D 1= 6811r
Rs7 3,000 unulomﬂa'( 10 | Brigg Cs3 | .25 mld 5% Tub. Paper Cond. 350 V.
( gsl 100,000 1/10 grown 12 | 00 cii | mld b B 1 68111
59 50,000 Green 13 | 7233 4 .01 ul 'a Cond, 450 v. wt;. 1 6800
Réo 20,000 Potentiometer (|Bright | 18 0137 \ Css | .oo4s mfd. Mica &:«-« 10 660431‘
-‘a‘ R6x l 2,500 1/10 Red |13 - Cst | o.25 mid. Tub. Paper Cond. u:oo v.D.C. m 13 68044
s K62 | 50,000 Green 13 (71971 |E | Cs7 | x6mid |
R63 | 350,000 Green 13 | 71971 | P Cs8 | 16 mid, F Block Blectxolytk Cmdemcr 150 V.
-g R64 | ! Cso | 16 mid. C. wkg, 5p 12 6113
= R 1/10 10% 13 | 70047 C f mid. T\sb. Blectro!ytk Cond. ' 30 v.
R l .soo Pouat et« ;Focu Contm ) 12 | 81090 | D.C. working ' <2 > .o 13 67008
Réy 5,000 mn l 10 12 | 21941 l
R68 | sor 204 | 13 | 72332 ! |







