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The CD.523S Solarscope is a high quaìity. generai purpose oscilloscope with many 
industriai and laboratory applications. Typical examples include thè measurement 
of rise time and overshoot; examination of pulses and high speed phenomena, 
transient recording; servo System analysis; and investigation of waveforms from 
D.C. to 10 Mc/s.
The Y amplifier has a maximum bandwidth at 3 db down from DC to 10 Mc/s with 
faithful pulse reproduction and a built-in AC pre-amplifier gives a maximum 
sensitivity of 1 mV/cm. Amplitude measurement to an accuracy of ±10% is provided 
by gain stabilising thè amplifiers with degenerative feedback and calibrating thè 
multiplier and sensitivity range Controls directly in Volts/cm.
The wide range time base circuii has excellent synchronising and triggering properties 
over a range of sweep speeds from 10 cm/usec to 1 cm/sec. The time base range and 
sweep speed Controls are calibrated directly in time/cm providing time measurement 
to an accuracy of ±10%.
The trace is displayed on a fiat screen P.D.A. type cathode ray tube operating at a 
total acceleratihg potential of 4 kV to give a brilliant trace of high defìnition.
The power supplies incorporate hermetically-sealed C core transformers and chokes 
and high quality paper capacitors for thè utmost reliability under all operating 
conditions. Additional features include a retractable stand for tilting thè instrument, 
an illuminated graticule, a detachable viewing hood and fittings for attaching standard 
cameras.
This instrument has been designed to meet Ministry requirements. It has been 
built so that all components are readily accessible for servicing and provides a reliable 
instrument which is simple to operate.
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Piate I : CD.523S with labelled Controls

2

I

MULTIPLIER 
(SW2)

Y INPUT 
SELECTOR 

(swi)

Y INPUT 
SOCKET

MAINS 
ON-OFF
(SW8)

GRATICULE 
ILLUMINATION 

(RV6)

X SHIFT 
(RV5)

SYNC/TRIG 
SELECTOR 

(SW6)

X AMP 
(SW7)

SYNC 
AMPLITUDE 

(RV4)

Y SHIFT
(RVI)

FOCUS
(RV7)

TIME/CM 
FINE 
(RV2)

BRILLIANCE 
(RV8)

TIME/CM
RANGE
(SW5) I

u

I

I
iuJ

I

TRIG BRIGHT UP
X AMP (SW9)
INPUT ' '

4 ILu

.1 
I

VOLTS/CM 
(SW3)

INT. EXT. Y INPUT EARTH SYNC/TRIG MAINS 
SYNC INPUT INDICATOR

SW4) LPI
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SECTION I
PRINCIPLES OF OPERATION

major sections
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The oscilloscope consists of three 
which will be discusseci separatcly:—

o-----------
SYNC/TRIG

INPUT ~ 
SWITCH

4 Y ’ Amplifier
4 X ’ System 
Power Supplies

4 Y ’ Amplifier

SYNC 
SIGNAL'

SYNC
BI-STABLE 

CIRCUITr

EXT 
~O

TRIG 
bi-stable 
CIRCUIT

I 
MILLER 
SWEEP

FLYBACK 
blackout

FEEDBACK 
ATTENUATOR

XBC.
O—

I
LJ

Ó SYNC

- ol^-
Q T.V.

C.R.T.

external!
y flateO

T. V.
SYNC SEP

Sweep gene rat or.
Sync. circuit.
Trigger circuit.
‘ X ’ amplifier.
Sync. amplifier. *

The sawtooth sweep waveform is gencratcd by thè 
jniller action of a pentodo and doublé triodo cathode 
follower. The waveform is couplcd to a bi-stable 
circuit which operates al thè extremc end of thè sweep 
and thè flyback. The rectangular output waveform 
from thè bi-stable circuit is then used to ‘ gate ’ thè 
miller integrator so complcting a regenerative loop.
Synchronising signals are injected ir.to thè bi-stable 
circuit through a pentodo valve, thè screen of.which is 
couplcd to thè sweep waveform. This arrangement 
provi its any synchronising signal being couplcd into 
thè bi-stable circuit until thè sweep is at least two- 
thirds complete. \
The circuit is triggered from a second bi-stable circuit 
This applies a fìxed potential to thè grid of thè Miller 

i 01

MULTIPLO-jPcRpVE |--j

SYNC AMP

ETT
o-------

sync
FROM 

Y
Ò

from either thè pre-amplifier or thè input switch. It 
reduces thè input-sensitivity in steps of about 30%. 
The output of thè multiplier is directly couplcd into a 
cathode follower which operates as an impedance 
translormer. driving thè input capacity of thè output 
stage feedback attenuator without loading thè 
m ultiplicr.
The output amplifier. which drives thè ‘ Y ’ plates of thè 
cathodè-ray tube, consists of two pcntodes connècted 
as a self-balancing paraphase amplifier. The gain óf 
this stage, which is directly couplcd. is controllcd by 
negative feedback between anodc and grid.
Sync signals are taken from thè drive cathode follower 
output.
Shift voltages are introduced into thè negative feed­
back network, varying thè bias on thè output amplifier.

1.2. 4 X ’ System
The * X ' system can bc considcred in live sections.as 
follows:—

■' Li .
feedback

uXtor

OUTPUT 
STAGE

OUTPUT 
F STAGE

.eeeqbXQ "
I ATTEN- | 

uXtorJ

The ‘ Y ' Amplifier may be considcred in live stages. 
thè input switch. thè preamplificr. thè multiplier. thè 
drive cathode follower and thè output stage.
The input switch selects either socket or terminal 
input, either direct or through a 01 ;zFd blocking 
capacitor except on thè three most sensitive ranges 
when thè signal is always A.C. couplcd into thè 
pre-amplifier.
This consists of tw'o amplifying stages followed by 
a cathode follower, overall negative feedback being 
taken from thè cathode follower output to thè 
cathode of thè first valve. This amplifier has gains 
of IO, 100 and 1.000, corresponding 
sensitivities of 100, 10 and I mV cm.

• The multiplier. which consists of a series of capacity- 
compensated. resistive attenuato™. is fed with signal

FIG.I Y AMPLIFIER

FIG. 2 X SYSTEM

TRIG BRIGHT-UP

DRIVE C.E
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2.1. Cathode-Ray Tube
Post-dcflection-acceleration

4-2KV RCLA.
ANODE

•HEATERS

E-H.T. 
TRANSFORMER 

RECTI FIERS 
AND FILTERS

1107/220/ 
*207

4O-ÓOC/S

I

H.T.
TRANSFORMERl 
. RECTI F'.ERS , 
AND FILTERS

FIG. 3 POWER SUPPulES

to supply thè gating bi-stablc circuii. 4-4Ì5V H.T. 
is taken after two stages of smoothing to be uscd on 
thè Miller sweep generator, and on thè * X * and ‘ Y ’ 
amplifiers.
The 4-250V H.T. is taken after one stage of smoothing 
into an elcctronic stabilising circuit using two 6BW6 
valvcs as series control valves.
The — 105V line again uses electronic stabilising after 
one stage of smoothing. Two A2l34’s form thè series 
control element.
The E.H.T. supply is derived from a separate trans- 
formcr. Half-wave rcctilìcation using a vacuum diode 
supplies thè bleeder chain at — 2 kV. A P.D.A. 

—ve. Capacitor input potential of 4- 2 kV is obtained from thè same winding 
4-440V H T. is taken through a similar rectifier. R.C. smoothing is uscd 

in both cases.

f STABILISER t- rn~~ 
I------ [ stabiliser]-

1 mV/cm. (10 mm/mV) from 10 c/s—100 kc/s i 
25 kc/s.
Voltage Measurement
Accuracy + 10%excluding 1 mV/cm. rangefd- 20%). 
Input Impedance
i megohm shunted by 40 pf. approx.
Input Connections
Terminate or coaxial Socket, with 0-1 jxFd. blocking 
capacitar always in circuit on these ranges.

Picture Size
l cm. maximum at 10 Mc/s.
Input Impedance
! megohm shunted by approx. 60 pf.
Input Connections
Terminate or B.N.C. coaxial socket with provision for 
switching in 500 V blocking capacitor of 0-1 p.Fd.

2.2.2. A.C. pre-amplifier. 2-stage, high-gain, feed­
back amplifìer, designed to givo optimum pulse 
response.
Sensi tivity and Bandwidth (—3db)
100 mV/cm. (0-1 mm/mV) from 3 c/s—5 Mc/s ± 
1 Mc/s.
i0 mV/cm. ( 1 mm/mV) from 3 c/s—2 Mc/s ± 0-5 Mc/s.

type 4EP7, maoufac- 
tured by Elcctronic Tubcs Ltd., with 10 cm. dia. 
screen and long persistence blue trace, suitable for 
photographs at time-base speeds up to óuS/cm.
4 Y ’ Piate Sensitivity
0-4 mm/V (i.e. 25 V/cm.)
4 Y ’ Piate Capacitance
10 pf.
Acceleratine Potential
4 kV.
2.2. ‘ Y ’ Amplifìer
Comprising:
(a) D.C. main amplifìer.
(b) A.C. pre-amplifier.

2.2.1. D.C. ampiifier has a singie-stage of.ampli- 
fication and consists of a cathode follo .ver driving a 
paraphase feedback output stage.
Sensitivity and Bandwidth for (—3db)
(measured with picture size of 1 cm., sce 5.2.2.)
10 V/cm. (1 mm/V) from D.C.—10 Mc/s.
3 V/cm. (3-3 mm/V) from D.C.—7-5 Mc/s ± 1 Mc/s.
1 V/cm (10 mm/V) from D.C.—5 Mc/s ± 1 Mc/s.

4 Y ’ Shift : 3 diams.

valve which arrests thè sweep waveform after it has 
commenced. The trigger signal reverses thè state of 
thè bi-stable circuit which removes thè potential from 
thè Miller and thè sweep proceeds. At thè end of thè 
flybacjc thè waveform from thè 4 free running ’ bi- 
stable circuit resets thè trigger bi-stable circuit. 
During thè sweep thè trigger bi-stable circuit is not 
receptive to trigger waveforms.
The 4 X ’ amplifìer consists of a drive cathode follower, 
and an output amplifìer. The drive cathode follower 
actSj as an impedance transformer driving thè input 
capacities of thè output amplifìer feedback network. 
The output amplifìer consists of two pentodes con- 
p^cted as a self-baiancing paraphase amplifìer driving 
thè 4 X ’ plates qf thè cathode-ray tube.
The gain of tfìis amplifìer, which is directly coupled, is 
controlled by negative feedback connected between 
anpde pnd grid.
Shift, voltàges are introduced into thè negative feed­
back network altering thè bias on thè output stages.
The sync amplifìer consists of a cathode follower, two 
stages of amplifìcation, and a phasc splirter. The sync/ 
trigger control selects a |-ve output from either 4-ve 
or —ve input.
1.3. Power Supplies
The H.T. supplies uscd in this unit are derived 
through two rectifier systems, one supplying thè 4-ve 
voltàges and thè other thè —ve. Capacitor input 
filtering is used in each case. 4 ... .......
from thè power supply after one stage of smoothing
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The circuii will be 
headings:—

* Y ’ Amplifìer
• X * System
Power Supplies 

3.1.

(5ec drawing DC 5235, Sheet I) 
(See drawing DC 5235, Sheet 2) 
(See drawing DC 5235, Sheet 3)

The 4 Y ’ Amplifìer
To simplify description, the ‘ Y ’ amplifìer will be 
describcd in sections as follows:—

1. Y Input switch.
2. I olts cm. switch.
3. Multiplier switch.
4. Pre-amplifier.
5. Drive cathode follower.
6. Output amplifìer.

3.1.1. The signal to be examined may be connected 
to the Solarscope either through the terminal TL1 or 
the coaxial socket SK1. The input switch SWI selects 
either thè socket or the terminal and shorts the con- 
nector not in use to carth. It also conneets C28 in 
series with the signal to the output amplifìer when 
A.C. coupling is selected.

3.1.2. The Volts cm. switch SW3 has six positions 
and several functions. It is best considered wafer by 
wafer and range by rangc. The first wafer SW3/IR 
conneets the input signal to the pre-amplifìer through 
C29 on the most sensitive ranges and to the multiplier

2.3. Time Base
Consists of a modified Miller circuii gated by high- 
speed bi-stable circuits and uses hard valves through- 
out.
Time Scales
01 [xS/cm.— 1 sec/cm. in 7 decades. A calibrated fine 
control opcrates on each decade.
Sweep Speeds
lOcm/fisec—1 cm/sec.
Time Measurement
Accuracy -|: 10% except 01 gisec/cm.—1 usec/cm. 
range ( j 15%).
Synchronisation
Positive or negative going internai or external con- 
tinuous waves.
Internai: Minimum picture size
External: IV p-p.
Trigger
Positive or negative going internai or external pulscs 
or television frame signals.
Internai: Minimum picture size
External: I volts p-p.
Optional bright up on triggered operation.
Trigger/Synchronisation Amplifìer
Input impedanee I M12 shunlcd by 30 pf.
Synchronisation range 2 c/s IO Me s.
2.4. 4 X ’ Amplifìer
Single-stagc D.C. feedback amplifìer similar to 4 Y’ 
amplifìer, designed for pulso signals with no ovcr- 
shoot.

Sensi! ivi tv and Bandwidth ( — 3db)
IO V cm. (1 mm V) from D.C.—5-5 Mc/s 4 1 Mc/s. 
5 V cm. (2 mm V) from D.C. -4-5 Me s 4r 0-75 Mc/s. 
2-5 V cm. (4 mm'V) from D.C.—3 Me s -4 0-5 Me s. 
1 V cm. (10 mm V) from D.C.—2 Me s • 0-5 Me Sv 
Expansion Control
In 4 steps x0-5. xl, x2 and x5.
Collage Measurement 
Accuracy • 10%.
Input Impedanee
1 megohm shunled by 30 pf (approx.).
2.5. A.C. Supply
1I0V 220 V • 20 V, 40-60 c.p.s., 230 vA.
2.6. Dimensions
16J in. high • 10 in. x 23 in. long, less vjewing hood 
(42 x 26 x 59 cm.).
H ’eighf
70 Ib. (33 kg.) approx.

Additional Facilities
(a) Illuminateti graticuie—variable intensity—ambet.
(b) 1 ower socket for probe, supplying 6-3 V, 

0-6 amp. A.C.: 250 V 10 ma. D.C.
(c) Fittings for camera attachments: 

Cossor Model 1428.
J. !.. Thomson, Series 100.

(d) Direct acccss to the cathode of thè cathode ray 
tube is providcd, permitting brilliancc modulalion 
of the trace.
Input Impedanee: Approx. 0-5 MU.
Sensitivity: Whitc to Black—approx. 10 V peak.

SECTION 3
CIRCUIT DESCRIPTION

described under threc main through SWI/IR and SW3/2R on thè other ranges.
SW3/2R conneets the output of thè pre-amplifier 

or thè input signal dircctly to thè multiplier. SW3/3R 
is an carthing wafer which, on .thè two most sensitive 
ranges, earlhs thè link from SW3 I R to SW3/2R.

SW3 4R and SW3/5F combine lo control the gain 
of the pre-amplilìcr to X1000 on the 1 mV/qm. range. 
X100 on thè 10 mV'cm. range and XI0 on all other 
ranges. This is done by selecting onc of threc feed­
back attenuators composed of R15 with R46, R47 on 
the X10 range. R45 on thè XI0O range. Thcre is no 
feedback on the X1000 range. R43 and R44 give 
correct bias for VI.

SW3 6R, SW3/7E combine to control the gain of the 
output amplifìer to give input sensitivities of 10 V/cm.. 
3 V cm. and 1 V cm. by selecting R46, C32: R49, 
C34; or R50, C31, C35; in conjunction with R3, C22 
a., thè feedback attenuator.

SW3 8R and SW3 8F connect thè feedback com- 
poncnts not in use to earth through C36.

3.1.3. The purposc of thè multiplier is to reduce 
the size of the picture in steps of about 30%. It 
consists of rcsistors R16-R25, an attenuator with a 
nominai impedanee of 1 megohm. The switch posi­
tions are marked 1, 1-5. 2-5, 4 and 6, corresponding to 
transmission factors of I, 2/3, 2/5. 14 and 1/6 respec-



I
I r

I

(?>J

FIG 4

+ 25OV

C9C3

TO MULTIPLIER

9
CV4O14

3

3® ®

C8

IP
-IO5V

O O 2

I IVSWI/IF % /H2 LXR12R ,"R

o
E

0

T

FIG. 5

7

l

T~
SRI
> IM

R5

IK

R7 
*-7M

C7 
33=

R47 
(IK

RI 5
I5K

RI99 

IOO

RII

3 3M

SIGNAL

IN

C2_ 
iop^t

IQ4 
Ò

HI-
C28 I

^-R 

SW2/IR 
—0'2

o d
>=—O C

RI2
$ IOOCI <3 3K

fj

SW3/5F A 

j ?;l
> R45 >R46>
<>140 ?I^K>

93 a2b^^ 
17 5W2/2F

L-O*—ÓI2

SIGNAL 

OUT

SW3/3R r

O O

rii ; 
33 ’

V3
I2AT7 '
CV4S5 7-

,-----1L
3 L

TLI 

O--r
Y 
INPUT

SKI

£-

&
I5K 1_________

V2
I ì 6 '

• <2> (§>—
SW3/IR

L—0-
SWI/lh 

\ a*5 
72 9io

6-3OP
R2I%W>

I64K 
-£±_ii-----

11 I5P

Ejl. 
'3-3OP

4OOK
Isiqp--

■' 3-3OP
R24^^,__

66QK
lf-4

r“2'6L,
IM

1—
M 0

OC3° 1t220° 
(3)

I2(

*-R

D ©

^< 05 4 
33 ? -

6

Sfi
R6 S 

S'IOK IOOK\

I vi it 
6BS7/X

-TX®5 
|68K^r

L

s ____ it

■+-^2H hj) (è-VOi
> sU QS*3/<r 'd)°

O 0,2 | 
;w i /1 fc ----------- * *“

> R44
£470 
L

-ÈLq

1.7

tively. Frequency compcnsation is provided (capaci- 
tors CI 1-C19) to prevent loss of bandwidth on any of 
thè six ranges. The required transmission is selected by 
thè multiplicr switch SW2.

3.1.4. The pre-amplifier is a feedback amplifier 
with three forward gain conditions. i.e.. X10. X100. 
X1000, corresponding to sensitivities of 100 mV cm.. 
10 mV/cm. and 1 mV/cm.

It consists of two amplifier stages VI (6BS7) and V2 
(CV4014) in Cascade, followed by a cathode follower 
V3 (CV4042). In thè high gain condition. VI, a 
6BS7 low-noisc pcntode. has R43 in thè cathode tc 
givc some degeneration. No ovcrall feedback is 
applied, but D.C. feedback is closcd around V2 and 
V3 by RII and R7 to set thè cathode potential of V3.

In thè medium gain condition. overall feedback is 
applied to thè cathode of VI through RI5 and R45. 
R44 sets thè bias of VI. CIO and C30 provide 
frequency compcnsation.

In thè iow gain condition, feedback ìs through RI5 
and R46 with R47 to correct thè bias The H F. feed­
back is closcd by C7 which eliminatcs thè lime dclay 
into thè cathode follower and improves (he square- 
wave responsc.

02 -±- 02

i

R!6 82Ok 
I------- WV—!'

-----
RI7 75OK

|------VW—i

ici2i|gd—
R18 600K

RI9 33OK
C 4il 39p|

SWI/IR-X" C29 
T" I

r-O
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In view of thè low signal ievels, adequate de- 
coupling from both rails is provided. When using thè 
pre-amplifier, thè D.C. voltage at thè output cathode 
is blocked by C8.

3.1.5. The drive cathode follower employs a Z759 
pentode connected as a cathode follower with R20, 
R26 and R29 as stoppers in grid, screen and anode 
circuits to prevent parasitic oscillation. This stage acts 
as a wide band impedance transformer driving thè 
input capacities of thè output amplifier feedback 
attenuator at low impedance while not appreciably 
loading thè multiplier. R27 is thè cathode load and 
R28, C2I and R30, C20 provide H.F. decoupling of 
thè H.T. supply lines.

Internai sync. signals are taken from V4 cathode.
3.1.6. The output amplifier consists of V5 and V6, 

two Z759's, in a self-balancing paraphasc circuii. 
Each valve has an open gain of 150 approximatcly, 
which is rcduced by negative feedback. V6 opcrates 
at unity gain and V5 has a gain determmed by thè 
frequency compensated feedback attenuator consisling 
of R31 and switched resistors R48. R49, R50. Thcsc 
rcsistors are adjusted to give scnsitivitics of IO V cm.. 
3 V/cm. and I V/cm. at thè input terminal. R5I 55
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When first switching on, it is possible for V17A grid 
to settle at its upper voltage limit, when thè scan has 
not taken place. This is an abnormal condition. 
norma! conditions can be restored by rotating thè 
time base switch’to thè ‘PRIME’ position. This 
position shorts VI7A grid to ground via RI 12. and 
switches over thè bi-stable Circuit. When an extcrnal 
time base is used. thè time base switch selects R72 in 
place of a capacitor, and thè Circuit becomes quiescent.

The negative pulse occurring at V17B cathode is 
fed to thè C.R. tube grid to black-out thè flyback trace.

3.2.2. V17 and V18 forni a bi-stable circuii. In thè 
interests of high-speed operation, one half of cach 
valve is .used as a cathode follower buffering thè strays 
of thè divide down Circuit from thè anodo of thè 
amplifier.

The sweep waveform is couplet! into thè grid of 
V17A through RI 18 and when it reaches its highest 
potcntial it causes thè bi-stable Circuit to change 
state. This produccs a positive stop function at thè 
cathode of VIKB which i> coupled to thè grid ol V7A 
through C65 and initiates thè flyback.

SWEEP W AVERCI
AMRUPlER

•’ M GATING WAVfPOAM 
< fO GAIO O» V7A 

Ì\VI8B 

a ■ "

inject hum from thè H.T. line to V5 and V6 grids, to 
canee! hum fed to thè plates through thè anode loads 
R33 and R39. ‘ Y ’ shift voltages are fed from RV1 
through R56 to thè grid of V5.

Provision for external connection to thè ‘ Y ’ 
platcs is restrictcd to Y1 to prevent loss of band- 
width
3.2. The ‘ X ’ System
The ‘ X ’ System will be discussed in thè following 
sections:—

1. The sweep generator.
2. The gating circuii.
3. The synchronising System.
4. The trigger System.
5. The sync trigger amplifier.
6. The ‘ X ' amplifier.

The sweep waveform is initiated by applying 
a negative step function to thè grid V7A cutting it off. 
AsV9a anode is negative with respcct to its cathode and 
V9b cathode is earthed.both these valves look ìike open 
circuits. The grid of V10 is thcrcforc rcturned to a 
negative potcntial dctcrmincd by R58. R59, R57, 
RV2 and RV3.

The grid of VIO commences to move negative as 
one of thè timing capacitors, sclected by SW5. is 
charged through R58 and thè corrcsponding rise in 
thè anode p ■ •• il VIO is coupled back through 
VII on to thè timing capacitor givirg rne to thè 
familiar Miller action.

At thè end of thè sweep a positive step I h non is 
applied to thè grid of V7A, wh;ch (He , -• i H V IO 
to earth potcntial whcre il is clampt.< bv t:diode 
V9B. I he anode potentini ol S IO new t.i’K r.ipidly as 
thè timing capacitor is discharged througlì V7 \ giving 
a fast llvback.

SW5 is thè time base rangc switch selecting timing 
capacitors to give 10:1 steps of sweep speed. RV2 is 
thè calibrated time scale control which gives a smooth 
10: I coverage between steps on the rangc control.
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bi-stable Circuit cannot be altercò by a positive pulsc. 
Por the study of TV Fra me sync. waveforms, a sync. 

separator is includcd. The live TV voltagc waveform 
passcs through thè sync. amplifìcr and arrives at thè 
junction of X2 and X3 with thè picturc contcnt 
positive going. X3 clamps thè negative edge of the 
signal to the —105 raìl and X2, whosc anode is at a 
lescl of approximatcly —90 V. clips the picturc 
contcnt. The resultarli pulsc tram is fed through a 
di'F: liatmg network C67, R123. which has little 
cfle.t on Ime pulscs. brame puises are, however, 
dilfcrentiatcd and the inversion pulsc» appear as 
positive going pulscs Fhesc positive pulscs are 
ìnvcrtcd in VI9, and an early one of them triggers the 
b -tibie circuii on V20A grid. thus triggering the 
lime base.

3.2.5 The sync./trig. amplifìcr consists of VI5 and 
V35. two doublé triodes. VI5A is the input cathode

«99 S< «ioi
22 S £ »OK <

? < 005 vagAc

- ^VSB^Lf

> kJ2AT7
lesa; e*4” V35|

I £ Ti\ sT °°' W s‘
TE3 5t8* *

At thè end of the flyback, the bi-stable circuit again 
changes state producing a negative step function at the 
cathode of VI8B which initiatcs the sweep.

3.2.3. VI6 is a pcntode which injects sync signals 
into the gating circuit. It operates with its grid just 
cut olì at a potentini dctcrmined by the resistors RI06. 
RI04, and its scrcen coupled to the sweep wave- 
lorm and therefore negative w.r.t. cathode for at least 
hall the sweep. Thus, synchronising signals do not 
pass through this valve until it Comes to ‘ life ’ when 
the scredi Comes positive, towards the end of the 
sweep. Then a positive signal of suitablc amplitude 
will cause a negative signal to appear at the grid of 
VISA, the bi-stable will changc state, and flyback will 
commence.

3.2.4. When the unit is switchcd to triggered 
operation, the negative step function which commenccs 
the sweep will also changc the state of (he bi-stable 
circuit formed by the two halvcs of V20. Ihis applics 
a positive step function to thè grid of the cathode 
follower V7B and hence to thè anode of V9A through 
R60 and XI. Ihis causes the diode V9A to conduci 
carrying the charging current and arre ting the sweep 
just after it has commcnccd.

A positive trigger pulsc applicò to thè control grid 
of VI9. which is normally cut oli. drives the grid of 
V20B negative and the bi-stable circuit changc- < 
This cuts off the diode V9A and the sweep contu’. u > 
in the normal w ly.

The trigger bi-stabie circuii is reset b> the ncg.Hoe 
step function at the end of the flyback

After the iniliation of the triggered sweep. further 
trigger puises can have no dieci until the trigger 
bi-stable circuit is reset, as V19 will noi acccpt 
negative puises. being cut oli. and the state of the

R79 
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VI2 
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I
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R2CS '
fOK ;

R2IO <
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ordcr of 20 
prov idcd

Iformer supplies. the majority of thè H.T. and heater 
current in thè instrumcnt. A secondare on this trans- 
former fccds V21. which produccs after filtering a 
supply of 200mA at a nominai 440 \ . At this voltage, 
thè 4 X ' sync. bi-stable circuii draws approximately 
20 mA and. after further filtering. approximately 60 
mA is consumed by thè ‘ X ' and * Y ' output ampli- 
fiers. The remainder of thè current passo through a 
stabilising system which produccs a 250 \ rail. 
Slabilixalion is achievcd with a series typc stabihser 
usine a bleed resistor R 142. Thcre are two stages of 
gain within thè loop. thè tirsi is a pentodo whose 
cathode is hcld at thè refercnce voltage of V2S. The 
output of thè pentodo is dircctly coupled to a cathode 
followcr. which injccts signal into thè cathode ol a 
triodo amplifier controlling thè series valvcs. The 
ripple on this rad is ol thè ordcr ol 10 m\ and its 
frcqucncy is a function of thè timc base rcpctition rate.

\ second centro tapped sccondary. followcd by 
conventional full wavc rcctilicalion and filtering. 
supplies thè power for a negativo stabilised rajl. 
\gain. a series st ibihser with bleed resistor is used with 
twv • i n st.igcs m thè loop The refercnce level is taken 
from thè 250 V refercnce sourcc via RIMO.

fherc are ih ree niain heater windings on thè H.T. 
transformers:—

1 U indine A A Supplies ‘Y’ Amplifier, Panel
I ht. Probe Hcaters and llluminated Graticole.

2 Winding BB Supplies 4 X ’ System.
3. Winding CC Supplies Power Supply Valves.
3.3.2. E.H.T. Supplies
The E.H.T. is dcrived from a second transformcr 

which fccds a half-wavc valve rcctilier with an R.C. 
filler Circuit. This supplies approximately 12 mA at 
— 2 kV to thè tube blccdcr chain Bolh thè black-out 
and bright-up pulscs. which are R.C. coupled to thè 
grid and cathode of thè tube respcctively, are !).<?. 
restored by thè doublé Diede V32.

A positive voltage of approximately 2 kV for thè 
P.D.A. anodo is oblained from thè same transformcr 
winding via a resistance dropper chain and a half-wavc 
valve rcctilier. filtering is by thè reservoir capacitor 
only. and THERE IS NO BLEEDER CHAIN.

The ETTI, transformcr supplies heater current for 
its own rectificrs. thè C.R.T. and thè doublé diode. 
The oscilloscope frame or ground is connected to 
mains carth via a 4712 resistor. This resistor prevents 
earth loop currents when using thè high sensitivity.

3.3. Power Supplies
The supplies can be divided into two scctions:—

1. H. T. supplies.
2. E.H.T. supplies.

3.3.1. H.T. Supplies
The mains supply to thè instrument fecds. via 

switch and fuse, two separate C-core transformers, 
using a mains adjustment link. The larger trans-

follower which receives signals from either thè EXT 
SYNC/TRJG terminal or from thè ‘ Y ’ amplifier drive 
cathode followcr. The quicsccnt cathode potcntial is 
hcld at earth by thè bias resistors RI00 and R.200. The 
output is dircctly coupled to thè grid of VI5B through 
RV4 thè sync. amplitude control. VI5B and V35A 
form two stages of gain in Cascade, coupled by CI05. 
The output from V35A is dircctly coupled into V35B, 
a phase-splitting stage. Thcre will always bc a positive 
sync. signal at thè anode or thè cathode of V35B. 
according to whether thè input is ve or ve, and 
thè corrcct polarity for the sync. and trigger circuits 
is selectcd by SW6 which also direets the signal to 
either the sync. or trigger System.

3.2.6. v 12, a ( \ 1024, wired as a cathode follower, 
acts as an impedance transformcr buffenng thè input 
capacitance of thè feedback attcnuator from thè 
sweep gencrator and thè cxternal timc base terminal.

The output amplifier consists of VI3 and VI4. two 
Z759's connected as a sclf-balancing paraphasc 
amplifier. I adì valve has an op 
redueed by negative feedback. VI4 operate' at l nity 
gain dctcrmincd by R90. R92; and VI3 ha- a in 
determined by the frcqucncy compcnsated alien I i 
consisting of RSb and thè swilched resistors Rx2. Rx ; 
R84 and R85. These resistors are adjustcd t ■ 
scusilomes of X0*5 10 \ cm ; Xl«=5 V 
X2 2 5 V cm. and X5 I V cm

The XI range is the range on which thè lime ba-c .> 
calibratcd, and the expansions are. in the intcrcsts of 
timc measurement. based on this rango. On thè X5 
range. thè forward gain taken from the loop is of the 

Direct access io the ‘ X * plates is not 
When supplymg the lime base from an 

extcrnal sourcc. thè I B. range switch must be set at 
thè ‘ I \T A T.B. PRIMI ’ position. The internai 
lune base is then inoperative and thè buffer stage is 
connected to thè * X ' D.C. terminal. No blocking 
capacitor is provided.
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to Y2.
4.11.

SYNC./TRIG. selector 
‘ Y ’ inpi i selector 
VOI rs CM.
MULTIPLIER
BRÌI I IANCI

FOCUS
4 X ' SHIFT
‘ Y ’ SHIFT 
GRATI CU LE
4 X ’ AMP.
TIME CM. rango 
TIME CM. fine

4.3.

?

on this instrument is 
stationary piotare and 

in cms. of thè pcriod 
to bc mdasured. Rcfcrcnce to thè TIME/CM 
Controls and the ‘X’ EXPANSION control then 
providc direct rcading of the lime period measured.
4.10. To obtain acccss to YI piale rcleasc the fastener 
in the trap door in the top of the oscilloscope. Set the 
selector at EXT and apply signal to the termmals. Il 
is advisable lo set thè VOLTS CM switch at lOVcm. 
to prevent spurious signal beine pickcd up and applied

OFF
EXT. Z. MOD.
INT.
Maximum anli-clock- 

wise
SYNC.+
TERM D.C.
IO V
XI
Maximum anti-clock- 

wisc
Mid-travcisc 
Mid-tra verse 
Mid-travcrse 
Mid-travcrse 
XI

I 
3

Conncct the instrument to thè mains supply and 
switch on. both pilot lamp and graticulc should bc 
illuminated Incrcase BRILLI ANCE, adju.st FOCUS. 
‘ X ’ SHIE F and 4 Y ' SHIFT and exafnine thè trace.

Il'thè timo base docs noi start, rotate thè TIME CM. 
switch to thè PRIME position and back to 0 1 to 
I milliscc. The trace should be a clearly defined 
horiz-ontal straighl line
4.4. I he Solarscopc is now ready for use and further 
adjustmcnt depcnds on thè waveform to bc examined.

4.5. Use of input terminal or socket:
The input terminal provides a simple method of con­

nection to the unit. bui where input lesels are low and 
continuous screening is required the coaxial socket 
should bc used. A.C. coupling is suitable for most 
requirements, espccially when small A.C. signals are 
supcrimposcd on largc quiescent potcntials, but D.C. 
coupling must be used when examining very low 
frequcncy phenomena or balancing D.C. bridges.
4.6. Measuremcnt of signal amplitude:

This is achicvcd by measuring thè vcrtical picture 
size on the cathodc-ray tube and multiplying this by 
thè multiplier and Volts/cm. control readings.

4.1. Bcfore connecting the instrument to the suppl). 
adjust thè mains voltage selector at thè rear of the 
instrument to the sctting nearcst to the supply voltage.
4.2. Set the Controls of the instrument in the follow- 
ing positions:— 

MAINS 
TRIG. BRIGHT-UP 
INT./EXT. Sync. 
SYNC. amplitude

Sweep Waveform
The Time Base Waveform is available at low 
impedancc on TL.4. TX’ DC». No resistive 
or capacitive loading can be put on this point 
without modifying thè lime base lincarity and 
rcducing the fastcst sweep speeds.

4.7. To obtain a steady picture:
4.7.1. If thè phenomena to be examined is a 

continuous wa\e, thè lime base should be operated 
rcpclitivcly and by adjusting the TIME.CM. range 
and line Controls. a,stationary picture can be obtaincd. 
This can bc hcld by turning thè SYNC amplitude in a 
clockwisc direction

.4.7.2. If the phenomena to be examined is a pulsc 
or a transicnt. thè SYNC TRIG selector should bc 
adjustcd to TRIG • or TRIG— according to thè 
polarity of thè triggcrmg pulsc. A prc-pulsc should he 
used for trìggering whcrcvcr possiblc. T his is con- 
ncctcd to thè SYNC TRIG terminal and thè INT. 
EX I sync switch is set to EXT.

4.8. I se of TRIG BRIGHT UP:
U hen examining fast phenomena with slow rcpcti- 

tion r.itcs. it isdcsirablc to switch thè TRIG BRIGHT 
I P to TRIG BRIGHT UP. This holds thè cathode- 
ray tu '? intcnsity to just bclow visiblc unti! thè spot 
commcnccs to move, when a pulsc is applied to thè 
CRT which incrcascs brilhance throughout thè 
duration of thè trace. This has thè cfTcct of supprcssing 
a brighi spot at thè commcnccmcnl of thè trace.

When thè TRIG BRIGHT UP is noi in use. a 
brighi spot may appear at thè Icft-hand end of thè 
trace. The 4 X ’ shift should bc adjustcd so that this 
spot just disappears from the Icft-hand side of the 
tube.

4.9. Time measuremcnt 
achicvcd by obtaimng a 
measuring the horizontal length

Refcrcncc
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Range

X0'5 
XI 
X2 
X5

1 cm.
I cm.
1 cm.
1 cm.

2nd
Check 

500 Kc/s 
500 Kc/s 
200 Kc/s 
200 Kc/s

<4'5 Mc/s
< 3’75 Mc/s
< 2‘5 Mc/s
< T5 Mc/s

< 6‘5 Mc/s
< 4 Mc/s
< 4 Mc/s
< 1’5 Mc/s
< 75 Kc/s

2nd
Check

1 Mc/s
500 Kc/s
500 Kc/s
200 Kc/s

10 Kc/s
cms.

Range

3 V/cm.
1 V/cm
100 mV cm.
10 mV/cm.
1 mV/cm.

position and thè TIMI CM. fine control to 3. Adjust 
C39 until I wavelength occupics I cm. of thè screcn. 
Seal C39.

Incrcasc thè signal frequcncy to 3 33 Me s and set 
the TIMI CM range loO l to I uscc position.
Adjust C3S unni I wavelength occupics 1 cm. of the 
screcn Seal C38.

now bc fìtted to^the flange on the face of the oscillo- 
scopc. Due to variations in tube face thickncss. it mas 
be necessari to .re-focus the camera

4.13. To obtain esternai brilliance modulation, 
connect the brighttning signal to the Z MOD. 
terminal and switch the TRIG. BRIGHT-UP to EXT. 
Z. MOD.

SECTION 5

4.12. To fit J. Langham Thompson Ltd. Series 100 
Camera, remove graticule cover piate, as in paragraph 
5.3.3, and fit special cover piate by means of the tuo 
6BA countersunk screws. Fit the camera to thè 
oscilloscopc. usine the four 2BA knurled-head screws. 
Graticule edges must bc obscured with black tape

To fit Cossor 1428 camera remose graticule 
assembly, as in paragraph 5.3.3. The camera may

5.2. Performance Chccks
5.2.1. lime base accuracy:
Apply a sinusoidal signal to the ‘ Y ’ INPUT at 

s.irious scttmgs of thè TIME CM. switch and the 
I IMI CM potcntiomcter, adjust thè signal frequency 
until 1 cyclc occupics 1 cm. of thè trace.

I • n thè frequcncy should bc within • 10% of the 
"cciprocal of thè TIME/CM. control scttings.

5.2.2. Amplificr Bandwidths:
Apply a 100 kc/s signal from a signal generator to 

thè * Y ’ input. Remove the hood and graticule 
assembly as in paragraph 5.3.3. Adjust thè input 
signal to givc a I cm. p-p picture. monitoring the 
input level with a valve vollmcter. Kecping the input 
leve) Constant, incrcasc the signal frequcncy to 1 Mc/s 
and note that there is no significant change in picture 
size. At Constant input, incrcasc the frequcncy until 
the picture size is redueed to 0'71 cms. The frequcncy 
at which this occurs should be > 10 Mc/s. Check that 
the scope will display 1 cm. picture at 10 Mc/s. 
Rcpeat this procedure for thè ranges listed below.

Initial pitture 
size and 

frequcncy 
1 cm. 
1 cm.
1 cm.
2 cm.‘
2 cm.‘

100 Kc/s
50 Kc/s 
50 Kc/s
20 Kc/s

1 Kc/s ___
•—3 db point occurs at 141

Switch T.B. to EXT. and PRJME and connect the 
oscillator to the ‘ X ’ D.C. terminal.

Repeat the above procedure on the 4 X ’ amplifier 
for the ranges listed below.

Initial picture 
size and 

frequency
50 Kc/s
50 Kc/s
20 Kc/s
20 Kc/s

5.1. Setting-up Procedure
The oscilloscopc is set up and scaled bcforc leasing the 
factory and should not bc touched except to correct a 
fault. This information is hot a complete setting up 
and test procedure. 1( is ■ : : gu
fault finding only.

5.1.1. Set Controls as m pil . I .'
Switch on and make surc that thè oscilloscopc is 
functioning. Switch Y INPUT selector toTERM \c 
and VOI IS CM to 3 V \: :<
at 200 c s. Adjust RV10 until thè pie ture size is 4 cms

5.1.2. To set up thè ‘ Y ’ amplificr appi', a sq ire 
wave of 10 V P P amplitudc, at 10 kc s to th ' ’ Y ‘ 
input. Set the ‘Y’ range control to 3 V . m md 
adjust the oscilloscopc Controls to obl.un a on 
chroniscd picture. Adjust C34 and C24 to • - 
best squarewave. Check with a 100 k< s xq tre ave 
and seal the trimmers. Switch to the 10 \ cm rango 
and adjust and seal C32.

Switch to the 1 V cm. range. adjust and seal C35 
Switch thè multiplier to XI 5. X2 5. \4 and Xr and 
adjust and seal CI9. CI8. CI7 and CI5 rvspectivcly.

Check that thè pre-amplifier is working corrcctly.
5.1.3. To set up the ‘ X * amplifier apply a time 

base, synchronised to a 10 kc s squarewave. to thè 
‘ Y ’ input from an esternai oscilloscopc. Switch the 
internai TIME CM. range control to EXT and 
PRIME, and apply the squarewave to thè ’ X ’ D.C. 
terminal. Adjust C46 and C53 to obtain the best 
squarewave response. Check with a 100 kc s square­
wave, and seal C46 and C53. Switch the ’ X AMP to 
X0-5, X2 and X5 and adjjst and seal C45, C48 and 

C50.
5.1.4. To set up the Time Base apply a 10 kc s 

sinusoidal signal to the ‘ Y ’ input, synchronise the 
picture and adjust the TIME CM. fine control 
until one wavelength occupies 1 cm. of the screen. 
Check this setting and thè time base linearity over 
several cms. of the screen. Without alterine the 
setting of the potentiometer. remove the control knob 
and replace it so that the pointer coincides with 1 on 
the calibrated scale. Change the frequency to 1 kc s 
and rotate the TIME CM. fine control to 10 on the 
calibrated scale. Adjust RV3 until 1 wavelength 
occupies 1 cm. of the screcn.

Apply a 333 kc/s sinusoidal signal to the ‘ Y ' 
input. Set the TIME CM. range to the 1-10 usec



pulse of 1 volt peak

Note

I
I
I

I 15

5.2.3. Amplitude Measuring Accuracy:
Apply signals of accurately known amplitude and 

check that thè peak to peak voltage of thè signal 
corresponds to thè picture size and thè settings of thè 
VOLTS/CM. and Multiplier Controls.

Check thè ‘ X ’ amplifier in a similar way (X-5 
corresponds to a sensitivity of 10 V/cm.).

Obtain access to thè ‘ Y ’ plàtes (paragraph 4.10) 
and set piate connector to EXT. Apply a 1 kc/s signal 
to thè piate terminal. A picture size of 1 cm. p-p 
should he obtained from an applied voltage between 
8 and 9-7 volts.

Reset piate conncctions to INT.

5.2.4. Input Capacity:
Apply a 250 kc/s signal to the ‘ Y ’ input monitoring 

thè input with an A.C. millivoltmctcr and note thè 
picture size. Inscrt a 68 Pfd capacitor dose to thè 
input terminal in scrics with thè signal and note thè 
new picture size, let thè first picture sìzc bc X and thè 
second bc Y. Then thè input capacìl mcc is obtained 
from thè following formula

X —Y X 68 Pfd
Y

The input capacitano: should bc less than 60 Pfd on 
thè D.C. amplifier ranges. al all scttingx of thè multi- 
plier and on cither sockct or terminal. A C. or D C 
The input capacitane? should bc less than 4<1 Pfd on 
thè A.C. pre-amplitìer ranges on eithcr sockct or 
terminal A.C.

The input capacitance of thè ’ X ’ amplifier from thè 
* X ’ D.C. terminal should bc less than 30 Pfd at all 
expansion settings.

The input capacitance of thè direct connection to thè 
platcs should be less than 10 Pfd.

5.2.5. Synchronisation Sehsitivity:
Set thè SYNC amplitude to maximum clock wi se 

rotation.
Apply sinewave voltages at various frcquencies to 

thè ‘ Y ’ INPUT and note that it is possiblc to obtain 
a synchronised picture less than 1 cm. p-p amplitude 
at all frcquencies from 5 c s to 10 Me s using suitable 
ti me base ranges.

Switch to EXT, apply a common signal to ‘ Y * 
INPUT and SYNC TRIG terminal and note that it 
is possible to obtain a synchronised picture at all 
frequencies from 5 c/s to 10 Me s when input signal 
is less than 0-5 R.M.S.

5.2.6. Trigger Sensitivity:
Set SYNC/TRIG Controls to TRIG 4-, INT. 

Apply a sequence of positive pulses to thè ‘ Y ’ input 
and check that thè time base will trigger with a 
picture sjze less than 1 cm. peak on all settings of thè 
TIME/CM. switch on pulse durations of 1 usec, 
10 jisec and 100 (isec. Note that on positive pulses, 
thè time base will not trigger from 1 and 10 p.sec 
pulses when set to TRIG —

5.3. Scrvicing Information
H hen scrvicing thè instrumcnt, do not connect to thè 

supply main with thè dust cover off except for setting 
up and fault finding. Great care must be taken io avoid 
eleetrie shock when operaiing in this condition.

5.3.1. To remove thè dust cover undo thè two 
knurlcd capti ve nuts at thè rcar of thè dust cover and 
draw it olT the back of thè instrumcnt.

5.3.2. To obtain access to thè valves remove the 
dust cover All valves are now immcdiatcly accessible 
with thè following cxccptions:

VI is cnclosed in a small screening box behind the 
’ Y ' INPUT selector switch. The side cover of the 
box is fixed by four screws.

V2, V3. V4, VI5, VI9 and V20 can bc extracted 
through thè holc in the base of thè instrumcnt after 
rcmovmg thè small cover piate provided.

5.3.3. To remove the cathode-ray tube remove the 
dust cover, rcleasc thè four knurlcd captive screws 
retaming thè escutchcon and remove it. SHORT 
CIRCUÌ r THE P D A. CONNECTOR TO I RAME. 
Rclcase the cathodc-ray tube base retamers and 
remove thè base asscmbly l.ooscn thè clarnps at front 
and rear of thè mu-mctal scrcen

Remove the cathodc-ray tube conncctions as 
follows: (i) ‘ Y ’ piate conncctors, (ii) ‘ X ’ piate con- 
ncctors, (ih) A3 connection (iv) P.D.A. cap. Remove 
four countcrsunk screws in the cscutcheon dock and 
withdraw thè cathodc-ray tube asscmbly from the 
front of the mstrument.

The cathode-ray tube may then be gently eased out 
of the screen.

5.3.4. To remove the base platp remove the dust 
cover, push the support foot into the base of the 
oscilloscope, after removing the small cover piate. 
Extract the eight 2B?X screws and remove the base 
piate carefully.

5.3.5. Quiescent Potentials:
i hese D.C. levels are provided for guidance only 

during fault finding, and should not be taken as 
mandatory requirements. All measurements were 
made using an AVO model 8, with the solarscope 
switched on and other Controls set as in paragraph 4.2.

When adjusted for EXT triggering, rote that the 
time base will trigger from a pulse of 1 volt peak 

amplitude.
5.2.7. Televisioni Trigger:
Apply a live TV signal to the ‘ Y * input and set the 

SYNC TRIG Controls to TV TRIG, INT. 
that the time base will trigger from an early frame sync 

pulse.
5.2.8. Power Supply Checks:
Check that the ripple on the stabilised rails is less 

than 10 mV R.M.S.
Check that the operation of the instrumcnt is not 

impaired by variations of A.C. supply voltage i • o 
from nominai.
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I

— IOSV rail I
li

IFault Location Chart

I105V rail incorrete voltage.

No spot on cathode-ray tube. Rcplacc rectificr v

No focus control.

INo Urne base.

Replace thè faulty resistor. I

IRepiacc VI.

V32 faulty. Replace V32.

16

VIS 7
VI6 5
VI6 7

VI. V2 or V3 faulty.
R43. 44. 45. 46. 47. 15 and RIO O C or 
changed vaine.
Ageing of VI.

PDA. cap cithcr scio carth or noi 
connected.
Abnormal condition.

No mains vappa
V29 faulty.
RI90. RI 85 O C or changed vaine.
No t Hi vo (afe
Check I .ILI polcntials.
Incorrevi voltage on A2.

250V 
250V 
250V

I0V 
250V

I0V 
I000V

I0V
I0V 

IOOOV
IOV 
IOV 

IOOV
IOV 
IOV 
IOV 

2S0V
IOV
IOV 

2S0V
IOV
IOV 

2S0V
IOV
IOV 

2S0V
IOV 

2S0V
IOV 

2S0V 
IOOV 
IOOV 
25OV

IOV

Replace faulty valve.
Repiacc faulty resistor.

Replace VI5 or VI6.
Replace faulty valve.
Replace faulty valve.
Replace faulty resistor.
Repìace faulty valve.
Replace V5.

( hcck focus potcntiometer and repiacc if 
ncccssary.
Locate and relicvc thè s c or O C.

VI7 2
VI8 1

Rotate TIME/CM switch to PRIME and 
back to thè rango rcquired.

Repiacc VI |, VI7. VI8. VIO. 
Adjust RV9.

Test Point 
VI Anode 
VI Screen 
V2 Anode 
V2 Grid 
V3 Cathode 
V4 Cathode 
V5 Anode 
V5 Cathode 
V5 Grid 
V6 Anode 
V6 Grid 
V7 (a) Cathode 
V7 (a) Grid 
V7 (b) Cathode 
V8 Anode 
V9 Anode 
VIO Anode 
VIO Anode 
V1 I Cathode 
VI I Grid 
VI2 Cathode 
VI2 Grid 
V13 Anode 
V13 Cathode 
VI3 Grid 
V14 Anode 
VI4 Grid 
VIS (a) Anode

Frame 
Frame 
Frame 
Frame 
V20 6

Indication 
0.7V 
250V 
248V 
I28V 
II3V 
2I5V 
2I8V 
90V 
93V 
93V 
38V 
IOV 
76V 

9.2V 
75V 

465V 
22 5V 
IOOV 
2IV 

24 8V 
236V 
86V 
83V 

I54V 
I03V 
I03V 
97V 
84V 

HIV 
I40V 
440V 
4I5V 
25OV 
IOSV

Range
IOV 

250V 
250V 
250V 
250V 
2S0V 
250V 
250V 
250V 
250V 
IOOV 
IOOV 
IOOV

IOV 
IOOV 

IOOOV 
25V 

25OV 
?s\ 
2SV 
0 

25OV 
25OV 
25OV 
25OV 
25OV 
25OV 
25OV 
25OV 
25OV 

IOOOV 
IOOOV 
IOOOV 
25OV

Time base ceases to operate on 
rotating. Time cm pot and spot 
holds at end of trace.
T.B. fails to synchronise.
T.B. fails to trigger.
X amplifier noi operating.

V20 (b) Anode 
V20 (b) Grid 
V2I Cathode 
Chokc drop 
V22 Cathode 
Chokc drop 
Chokc drop 
V23 Grid 
V27 Cathode 
V27 Gnd 
V29 Anodo 
V29 Anode 
V29 Gnd 
V29 Gnd 
V30 Gnd 
V30 Screen 
V30 Anode 
C72 
C74 
C78 
C9S

SYMPTOMS
Nothing happcns on switching on.

Table 2.
POSSI» E CAUSE

Open circuii fuse

— Lead 
VI6 I 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
VI9 5 
VI9 2 
VI9 I 
VI9 7 
Frame 
V20 8 
V20 I 
V20 2 
Frame 
LI 
Frame 
L2 
L3 
Frame 
Frame 
Frame 
Frame 
Frame
— 105 rail
— 105 rail 
Frame 
Frame 
Frame 
Frame 
Frame

25OV rail Frame 
Frame

Table I.
— Lead 
Frame 
Frame 
Frame 
V2/I 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
V7/8 
V7/7 
V7/3 
R60/R64 
V9/7 
Frame 
Frame 
Frame
— 105 rail 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame

Indication Range 
I08V 
76V 

I I8V 
I.9V 

I I8V 
3.2V 

250V 
3.4V 
I.6V 

250V 
I.5V 
I.3V
I2V 

3.8V 
4.7V 
I.SV 
I28V 
I.IV 
0.7V 
I02V 
3.3V 
0.7V 
246V 

4V 
2.2V 
25OV
I.7V 
I66V 
I.7V 
I85V 
59V 
53V 

I28V 
06V

Excessive hum on (race when 
using pre-amp at ImV/cm with 
s e input.
Brilliance mod.

Y amplifier not operating.
Excessive shift when switching 
DC range of Y amplifier with no 
signal input.
Y pre-amp not operating.

VI5 or VI6 fault).
VI5. VI9. V 20 or V7 faulty.
VI2. V13. VI4 faulty.
R80 O C. R86. 90 92 O C. 
\ 4. V5 or V6 faulty.
Gnd current in V 5.

+ Lead
VI/7 
VI/8 
V2/5 
Frame 
V3/3 
V4/3 
V5/3 
V5/7 
V5/2 
V6/7 
V6/2 
Frame 
Frame 
Frame 
Frame 
Frame 
VI 0/7 
VI 0/3 
VI 1/3 
VI 1/2 
VI 2/3 
VI2/2 
VI 3/7 
VI3/I 
VI3/2 
VI 4/7 
VI 4/2 
VI5/I 

VI5 (a) Cathode VIS 3 
VIS (b) Anode VIS 6 
VIS (b) Cathode VIS 8 
VIS (b) Gnd 
V16 Anodo 
VI6 Screen

Faulty valve V7. V8. V9. VIO. VI | X£ Rcplacc thè faulty valve.
Check DC voitages to isolate (he fault.
RI08. 109. H7. 118 all !%. Changed 
value or O C.
Faultv VII. VI7. VI» or VIO.
VII. VI7. V 18 or VIOagcd.

Uttng >r» e ectrQiuvt vohmeter:
Test Pff'nt fndiCd(KX)

C80 2 3 kV
C8I 2 kV
C79 2 kV

Replace fuse, 
indicalo a fault
Check mains voltage at power socket.
Rcplacc faulty componcnt.

Typical D.C. Voitages at valve Electrodes
Test Point -4- Lead 
VI6 Grid Frame
VI7 (a) Cathode VI7 8 
VI7 (b) Anode, VI7 I 
VI7 (b- Cathode VI7 3 
VI7 (b) Grid 
VI8 (a) Anode’ 
VI8 (b) Cathode VI8 8 
VI9 Anode 
VI9 Cathode 
VI9 Gnd 
VI9 Screen 
V20 (a) Anode 
V20 (a) Cathode Frame 

Frame 
Frame 
V2I 8 
Li 
V22 3 
L2 
L3 
V23 2 
V27 3 
V27/7 
V29 I 
V29 6 
V29 2 
V29/7 
V30/I 
V30/7 
V3O/5 
C72/LI 
C 74 L3

REMKDY
Pcrs’Mcnt blowing of fuses 
in thè oscilloscopc.



COMPONENT SCHEDULE

RESISTORS FIXED Class Group No. 5905. Country of Origin Code 99.

I .Manufacturer & Type

I

3

3

021-6654

022-1109

021-6630

■

1 

?

6
£
4

Rating
Watts

Solartron
Part No.

Circuit
Ref.

R26
R27
R28
R29
R30

Yalue
Ohms

1
1
1
1

10

E rie 
Painton 
Painton 
E rie 
E rie

E rie
Painton
E rie
E rie
E rie

Painton
E rie

Eric 
Painton 
Eric 
E rie 
E rie

Painton 
E rie 
Painton 
Painton 
Painton

E rie 
Eric 
Painton 
Painton 
Painton

Painton
Painton

Painton 
Painton 
Painton
Painton 
Eric

Painton
Brìi
Eric 
Erie 
Painton

Painton
Erie
Erie
Erie
Erie

R41
R42
R43
R44
R45

R46
R47
R48
R49
R50

R36
R37
R38
R39
R40

R21
R22
R23
R24
R25

R16 
RI 7 
R18 
R19 
R20

RI
R2
R3
R4
R5

R6
R7
R8
R9
RIO

RII
R12
RI 3
RI 4
R15

100
5. Ik

910
470
140

1.9k 
llk 

750k 
216k 

65. 2k

1M
100 

lOk
1M

220k

33
lOk

100
33

220

164k 
250k 
400k 
660k
1M

100k
2.7M 

220
1K

15k

1M
3. 3k 

HOk
68k
Ik

1
10

Tol.
%

1
10

1
1
2

1
1
1
1
1

1
10
2
2
10

2
1
10

1

2
2
10 u

5

1
2

1
1
1
1
1

3
1/8
ò.

1/8 2 <
4

4
4
4

N22026
238274
223711
N22027
N22028

226313
N22259
221024
226321
N22025

N22024
226313

223714
223817

223714
226313
N22024
223714
224498

226307
238449
226313
226307
226317

N22020
N22021
N22022
N22023
223714

223712
223711
N22O19
223702
226317

224526
226313
226307
225307
239277

221173 
224524 
226317 
226325
238451

223714
226331
221174
221169
226325

022-1109
011-7889
021-9548
022-1193

021-6654
021-6531

021-6654
021-5392

021-6654
022-1109

022-1046
011-3344
022-1109
022-1046
022-1151

021-6558
022-1151

021 -6638 
021-6630

021-6858
022-1109
022-1046
022-1046

021-9843
021-6852
022-1151
022-2004
011-3348

021-6654
022-2067
021-9848
021-9820
022-2004

Erie
Painton
Erie
Erie 
Painton

73 H.S.
73 H.S.
73 H.S.
73 H.S.
9 Carbon

109 H.S.
109 H.S.
73 H.S.
73 H.S.
73 H.S.

73 H.S.
73 H.S.

R31
R32
R33
R34
R35

10
5
1

10
1

Inter- 
Service 
Ref. No.

9 Carbon 
306 WW.
9 Carbon
9 Carbon
9 Carbon

74 H.S.
9 Carbon
9 Carbon
9 Carbon 
P406 WW.

109 H.S.
74 H.S.
9 Carbon
9 Carbon 
P306 WW.

820k

600k
330k
2Z0

10
5

10
10
10

109 H.S.
,P406 WW.
'73 H.S.
109 H.S.
109 H.S.

9 Carbon
P306 WW.
109 H.S.
9 Carbon
109 H.S.

1/8 
1/8

I
2

I 
!
f

I

1/8

73 H.S.
9 Carbon
109 H.S.
109 H.S.
9 Carbon

3. 3M
100

33
33
15k

1M
91

Not fitted
lOk

100

1/8
3

i
2

1/8
1/8

6

I

1 
4

3

P402 Vi WW.
9 Carbon

73 H.S.
9 Carbon
P402 Vi WW.
73 H.S.
74 H.S.
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RESISTORS FIXED Class Group No. 5905. Country of Origin Code 99.

Manufacturer & Type

I
I
I

I

I
I

6

I
I

3

1

I
I

L

Circuit
Ref.

Value
Ohms

Rating 
Watts

1

Solartron
Part No.

Inter-
Service
Ref. No.

E rie
E rie
Painton
E rie
E rie

Erie
Eric
Erie
Erie 
Painton

Painton
Eric
Eric
Eric
Painton

Erie
I ri»' 
Painton
Erie 
Erie

Painton
Erie
Erie
Erie
Painton

Erie 
Painton 
Painton
Painton 
Painton

Painton

Erie
Painton
Painton

Painton 
Painton 
Erie 
Painton 
Erie

Erie 
Painton
Erie
Erie
Erie

R51
R52
R53
R54
R55

R56
R57
R58
R59
R60

R61
R62
R63
R64
R65

R66
R67
R68
R69
R70

K71
R72
R73
R74
R75

R76
R77
R78
R79
R80

R81
R82
R83
R84
R85

R86
R87
R88
R89
R90

R91
R92
R93
R94
R95

R96
R97
R98
R99
R100

150k
5600
360k

56k
15k

100
5100 

22k 
22

1M

10M 
4.7M 
1. 8M
1M 

220k

330k 
lOk 

180k 
33 
33

33
470k
220k
HOk
39 k
1M

220k
100
12k
1M

220k
1M 

120 
12k 

100

10
10
10
10
10

10io1012
2

10
10
105
10 

2
10 
10

1
10io10

1
10

11
1
1

2
1
1
1
1

1/8
1/8

1/8

4
4
4

226373
226369
226364
226361
226353
221177
221043
224303
221067
221053
226325
226307
226365
221062
N22260
224517
226317
226313
226311
239040
N22O3H
226337
224496
226307
226307
238266
226315
226361
226307
23b270
226307
223706
223698
223691
223680
224314
226353
226313
N22035
224314
224498
224314
N22041
N22035
226313
226313
N22259
226341
226305
226361

022-3290
022-3248
022-3197
022-3164
022-3079
021-9865
021-9662
021-6567
021-9805
021-9722
022-2004
022-1046
022-3206
021-9779
021-6876
021-6772 
022-1152 
022-1109
022-1089 
011-3427

022-2130
021-6511
022-1046
022-1046

022-1130
022-3164
022-1046

022-1046
021-6590
021-6525
021-6456
021-6346

021-6655
022-3079
022-1109
011-3423
021-6655

021-6531
021-6655
021-9047
011-3423
022-1109

022-1109
011-7889
022-2172
022-1026
022-3164

Erie
Erie
Erie
Erie
Erie

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

1
10
10

5
1

1 
4

4

74 H.S.
9 Carbon
9 Carbon
9 Carbon 
P305 WW.

8 Carbon
9 Carbon 
74 H.S.
9 Carbon
9 Carbon

P4O6 WW.
9 Carbon
9 Carbon
9 Carbon 
P406 WW.

9 Carbon
73 H.S.
73 H.S.
73 H.S.
73 H.S.

2 
1
5 
;

10

10
5

10
10
10

!

9 Carbon
9 Carbon
9 Carbon 
109 H.S.
74 H.S.

9 Carbon 
P306 WW.
9 Carbon
9 Carbon
9 Carbon

Tol.
%

1000
33
2.2M

36k
5. 6M

5100
150

1M
33

7500

1.3M
220
100

68
18k

3

I

1I
4

6
1

1 
4

1 
4'

6
1

3
i
4

1

74 H.S.
74 H.S. •
108 H.S.
P305 WW.
9 Carbon

74 H.S.
9 Carbon
9 Carbon
P305 WW.
74 H.S.

109 H.S.
109 H.S.
74 H.S.
109 H.S.
109 H.S.

I
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IRESISTORS FDCED Class Group No. 5905. Country of Origin Code 99.

IManufacturer & Type

I
I
I

022-1046

» 022-1046 I

I
I

I

I
I

Circuit
Ref.

Rating 
Watts

Solartron
Part No.

Inter-
Service
Ref. No.

E rie 
E rie 
E rie 
E rie 
E rie

9 Carbon
8 Carbon
9 Carbon
8 Carbon
9 Carbon

Value
Ohms

Welwyn 
Painton 
Erie 
Erie 
Erie

Erie
Erie
Erie
Erie
Erie

Erie
Erie 
Painton 
Painton
Eric

Eric
Painton
Painton
Eric
Eric

Eric 
Eric 
Erie 
Erie 
Eric

Erie
Erie 
Erie 
Erie
Erie

Painton
I i
Pa inton 
Erie 
Painton

Erie
Erie
Erie
Erie
Erie

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

R101
R102
R103 
RI 04 
R105

R106 
RI 07 
R108 
RI 09 
R110

R116
R117
R118
RI 19
R120

R121
R122
R123
R124
R125

R127 
R128 
RI 29 
RI 30

R131
R132
R133
R134
R135
R136
R137
R138
RI 39
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
RI 50

91k
5600
6800
5G00
91k
33k 

lOOk 
1500

33k 
22

lOk
470
1M
10M

470k
220k 
22k 
12k 
13k 
33

33
12k
13k

220
1M

180
330
22

220
220

lOk
47k

120k
470k
1M

22
150k 
15k 
22k 
22

1C
i:ioio
10
10
10

1
1

10

r
5

10
10
10

10
10
1 210
10

1
1LO

10
10io
10
10
10

2
2

10
10
10

10
1

10
2
2
2

102102

10
10
10
10
10

1 4

1/8

1 8
1 8I 
4 

ì

A 4
4 
I 
*.4

1 «
4
4
4

N22909
N22042 
226305 
226317
226317

226337
226321
226361
226373
226357
226353
226341
238275
238276
226307
226333
226345
226331
224474
226334
220807
238275
238276
226317
226361
226337226208
226350
226357
226361
226330
221069
226343
221173
221160
224489
226334
224462
226334
224489
221161
221173
226327
226543
226305

226305
N22040
226339
226541
226305

022-2130
022-1193
022-3164
022-3290
022-3121
022-3079
022-2172

022-2088 
022-2214 
022-2100
021-6293 
022-2100

022-1151
022-3164

022-2058
021-9817
022-2193
021-9843
021-9767

021-6442
022-2100
021-5842
022-2100
021-6442

021-9773
021-9843
022-2025
022-2195
022-1026

011-3046
011-3076
022-1026
022-1151
022-1151

022-1026
022-3060
022-2151
022-2174
022-1026

Erie
Erie
Erie
Painton
Erte

AW3192 .
P2001/B1 WW
9 Carbon
9 Carbon
9 Carbon

4700
47k 

5600
22k

3 
4

I 
1 
4

022-2130 
022-2214 
022-3049 
022-3121
022-3164

9 Carbon
9 Carbon 
P406 WW. 
P406 UW.
9 Carbon

9 Carbon
9 Carbon
9 Carbon
74 H.S.
9 Carbon

109 H.S.
109 H.S.
9 Carbon
8 Carbon
9 Carbon

Tol.
%

74 H.S.
9 Carbon
74 H.S.
9 Carbon 
74 H.S.

I

x 
4

51 
4

f

10
15

1
4I
4I

1
4

3 *
3

i

3
3

i
4

R126 2700
68k
33k 

lOOk 
30k

RI 11
R112
R113
R114
RI 15 5600

9 Carbon 
P406 WW. 
P406 WW.
9 Carbon
9 Carbon

9 Carbon 
109 H.S.
9 Carbon
109 H.S.
109 H.S.
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IRESISTORS FIXED Class Group No. 5905. Country of Origin Code 99.

IManufacturer & Type

4
I
!

!

i
I

I
I

I110 226373 022-3290 Erie 9 Carbon

I

1 
4

10

Value
Ohms

Tol.
%

Rating 
Watts

Painton
Painton
Painton

9 Carbon
9 Carbon
9 Carbon
8 Carbon
9 Carbon

Circuit
Ref.

Solartron 
Part No.

Inter-
Service
Ref. No.

Erie 
Welwyn 
Erie 
Erie 
Erie

Erie
Erie
Erie
Erie
Erie

Erie
Erie 
Painton 
Painton
Erie

Erie
Erie
Painton
Erie
Painton

Erie
Erie 
Erie 
Erie 
E rie

Erie
Eric
Eric
Eric
Eric

Erie 
Eric 
Eric
Erie 
Eric

Erie
Erie 
Painton

Erie

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

R186
R187
R188
RI 89
R190

R181 
R182 
R183 
RI 84
R185

R191
R192
R193
R194
R195

R196
R197
R198
R199
R200

RI 76
R177
R178
R179
R180

R166
RI 67
RI 68
RI 69
R170

R171
R172
R173
R174
R175

R151
RI 52
RI 53
RI 54
R155

R156 
RI 57 
R158 
RI 59 
RIGO

RI 61 
RI 62 
R163 
RI 64
RI 65

220
22

2200
330k
220k

2.2M
3. 3M

33k
6200

100

1M
1M

220k
270k
270k

1M
100
220k
100
22k

10M
180

22
22

220

220k
220k
220k
220k
180k

150k
150k 

lOk
1M
1M

1
10
10

10
10
10 
ic
10

10
5

10
10
10

10
10

2
10

1

10
10

5
1
2

10
10

2
10

10
3
::

10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

224302
238102
238102

226361
226313
226353
226313
226341

226361
226361
224498
226354
224300

226317
226305
N22O17
224302
221181

N22070 
N22070 
226346 
226553
226337

226553
226553
226553
226553
226552

226351
226351
226337
226361
226361

226365
226367
224478
221144
226313

226359
224506
224499
238102
N22070

022-3164
022-1109
022-3079
022-1109
022-2172

021-6559
011-3195
011-3195

022-3164
022-3164
021-6531
022-3091
021-6543

022-3290
011-3046
022-1027
022-1026
022-1151

022-1151 
022-1026 
011-3405 
021-6559 
021-9888

022-3058 
022-3058 
022-2130 
022-3164 
022-3164

022-3081
022-3081 
022-3081 
022-3081 
022-3072

022-3269
022-3269
022-3007
022-3081
022-2131

022-3143
021-6595
021-6539
011-3195
022-3269

022-3206
022-3227
021-6333
021-9671
022-1109

Erie 
Painton 
Painton
Painton
E : ir

226373 
N22909 
226505 
226305 
226317

74 H.S.
MV1 WW
MV1 W

9 Carbon
9 Carbon
P3O5 V W.
74 H.S.
109 H.S.

9 Carbon
9 Carbon
74 H.S.
109 H.S.
9 Carbon

1 «
?<
4

9 Carbon
9 Carbon
74 H.S.
9 Carbon
74 H.S.

1

1 » 
f
1

1 
4

4

X

680k
470k
240k

1
6. 8M

6. 8M
6. 8M 

56k 
220k

lOk

11
4

6

A

8 Carbon
8 Carbon
8 Carbon
8 Carbon;
8 Carbon

330k
1
1

Not fitted
10M

9 Carbon 
AW3192
8 Carbon
9 Carbon
9 Carbon

9 Carbon
74 H.S.
74 H.S.
MV1 WW.
9 Carbon

1 « 
?

li



I
RESISTORS FIXED Class Group No. 5905. Country of Orlgin Code 99.

I
Manufacturer & Type

18k

I

I

RESISTORS VARIARLE Class Group No. 5005. Country of Orlgin Code 99.

Manufacturer & Type

I 5000 10 256412RV11 Colvern CLR1206/9S

♦ Interchangeable with Inter-Services Ref. No. 5905-99-027-2409

Circuit 
Ref.

Circuit
Ref.

Colvern
Morgan
Morgan 
Morgan 
Colvern

9 Carbon
9 Carbon
9 Carbon
9 Carbon
9 Carbon

9 Carbon
9 Carbon
9 Carbon
9 Carbon

Value
Ohms

Value
Ohms

Rating 
Watts

Rating 
Watts

Solartron
Part No.

Solartron
Part No.

Inter- 
Service 
Ref.) .

E rie 
Erte 
E rie 
E rie 
E rie

Erte
Eric
Eric
E rie
Eric

Painton
E i l'­

Eric
Eric

Erte
Eric
Eric
Eric

Colvern 
Colvern 
Morgan 
Morgan 
Colvern

•RV1
RV2
RV3
RV4

*RV5

R206
R207
R208
R209
R210

R211
R212
R213
R214
R215

RV6
RV7
RV8
RV9
RV10

R216
R217
R218
R219

220k
220k
47k

680k
1M 

lOk 
470 
470k

270k
100

15k
15k

100

8. 2k
22
22

ICO

10
10
10
: :
io

10
:
:
io

2

2
1
10
10
10

10
2

20
20
10

10
20
20
20
20

10
10
10
10

1
5

1
4

?

1 
4

4

226340
226335
226353
226353
226345

226359
226361
226337
226321
221189

223900
226313
226339
226339
22 6313

226336
226305
226305
226313

N25021
N25004
251204
N25OO6
N25021

N25014
N25007
N25008
251208
256616

022-2163
022-2109
022-3079
022-3079
022-2214

022-3144
022-3164
022-2130
022-1193
021-9935

021-6546
022-1109
022-2151
022-2151
022-1109

026-1502
026-1719

022-2121
022-1026
022-1026
022-1109

026-2415 
026-2013 
026-2170 
027-2549

Inter-
Service
Ref. No.

74 H.S.
9 Carbon
9 Carbon
9 Carbon
9 Carbon

CLR1232
HNAR25450
HNAR50350
LHNAR
CLR4201/9S WW.

50k 
lOOk 

5000
lOk
50k

50
250k

50k
lOOk
lOOk

1 
2

9 Carbon
9 Carbon
9 Carbon
9 Carbon 
109 H.S.

CLR4201 
Drg. B 6034 
LHNAR 
LHNAR 
CLR4201

ToL 
%

Tol.
%

1
1 4

4

1

i1
4I1

ì 4 I 4 
1

R201
R202 6800
R203
R204
R205



CAPACITORS Class Group No. 5910. Country of O rigin Code 99. I
Manufacturer & Type I

011-5629

011-5629

I

016-7006 I
I

011-7818

I
I

016-7002

011-5629

016-7006

016-7006

016-7006

016-7006

016-7006

Value 
p-Fd

Rating 
Volts

Inter-
Service
Ref. No.

Suflex
Suflex
Suflex
Suflex
Multa rd

Suflcx
Mullard 
Mullard 
Mullard
Suflcx

Suflex
Mullard

Mullard
Mullard

Mullard 
Suflex 
Mullard 
Suflex 
Mullard

Circuit 
Ref.

150
150

Solartron 
Part No.

CI
C2
C3
C4
C5

CU
C12
C13
C14
C15
C16 
C17 
C18 
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50

8. 2pf 
lOpf 
18pf 
39 pf 

3/30pf

3/30pf 
27pf 
3/30pf 
lOOpf 
3/3Opf

20
:
20
:
20

20
. 25pf
. 25pf

20
20
20
202

10
20

350
500
350
350
350

350
500
500
1000

350
500
350
350
500

500
350

1000
150
500

500
500
500
500
150
500
150
150
150
500

500
150

150
500
150
500
150

214103
217607
214103
214105
214103
214103
201007
214105
214104
201001
201012
217607
217416
217420
240002
217608
240002 
240002 
240001 
217623
214105
201009
201005 
243001

214206
214104
214207
214207
217426

217422
240001

240002
240002

217619
214103
243001
240002
217610

N20012
N20013
N20014
N20326
240002

240002
217418
240002
217425
240002

011-5629
011-7818
011-5629

011-7818
011-5554

016-7006
016-7006
016-7002

011-7822
011-5554
011-7823
011-7823

016-7006
016-7006

HS2206 500 Po.
E7850

7864 01 
7864/01

7864/01
HS2206 500 Po.

7864/01
HS2206/500 Po.
7864/01
HS2206/500 Po.
7864/01

C6
C7
C8
CO
CIO

.02 
lOpf

.02 

.1 

.02

.05

.05

.1

.1
120pf

20
.25pf

20
20
.25pf

2
2
2
2 

-0+15

500
350
500
500
500

250
250
250
150
150

HS2206 250 Po.
HS2412/250 Po.
SI25033 Po.
Met. Polyester
7864/01

.001 

.02
.7/4pf 
3/30pf 

33pf

.25pf 
10

. 5pf
2

-0 + 15

Tol.
%

-0+15
10

-0+15 
2 

-0+15 
2 

-0+15

Suflex 
T.C.C.

T.C.C.
I rk
T. C.C. 
T.C.C. 
Eric

T.C. C.
E rie
Erie
Wingrove Rogers

.02
3. 3pf 
.1 
.05

l.Opf

T.C.C.
Suflex
T.C.C.
T.C.C.
T. C.C.

T.C.C.
T.C.C.
T.C.C.
T.C.C.
Suflex

Suflex
Suflex
T.M.C.
G.E.C.
Mullard

500pf
.005

.05
.5

3/30pf

10
-0 + 15
-0 + 15
-0 + 15

CP33N Pa.
PlOOk Ce.
CP37N Pa.
CP35N Pa.
PlOOk Ce.

HS2206 500 Po.
7864 01
6864/01
E7850
HS2420. 500 Po.

15pf 
3/30pf 
3/30pf 
2/8pf

.0047 10

HS2206 500 Po.
HS2206 500 Po.
HS2206 500 Po.
HS2206, 500 Po. 
7864 01

CP37N Pa. 
PlOOk Ce. 
PlOOk Ce.
S50.01

CP37S Pa.
CP35N Pa.
CP46S Pa.
CP46S Pa.
HS2206, 500 Po.

2 
-0+15

HS2307/ 500 Po.
CP33N Pa.

V ingrove Rogers S50. 01
Mullard
Suflex

.1
4. 7pf
2. 2pf 

. 7/4pf 
Not fitted

CP33N Pa.
HS2206 500 Po.
CP33N Pa.
CP37N Pa.
CP33N Pa.

56pf
2/8pf

Not fitted
3 30pf -0 + 15
3/30pf -0 + 15



CAPACITORS Class Group No. 5910. Country of Origin Code 99.

,Manufacturer & Type

W49 B507k011*9831250 206603 Hunt25

011-7818

300020 N20045 011-6413 T.C.C. CP56HO Pa

I
500 217623 Suflex HS2402/500 Po.

I

T.C.C.
T.C.C.
T.C.C.

Value 
>xFd

Solartron
Part No.

Inter-
Service
Ref. No.

Hunt
Hunt

Hunt
Hunt
Hunt
Hunt

Circuit 
Ref;

. 25pf

. 25pf

Rating 
Volts

Suflex
Suflex
Suflex
Suflex
Suflex

W49/1 B554
W49/1 B554

C51
C52
C53
C54
C55

C56
C57
C58
C59
C60

C61
C62 
C63 
C64
C65

C66
C67
C68
C69
C70

C71
C72
C73
C74
C75

C76
C77
C78
C79
C80

C81
C82
C83
C84
C85

C86
C87
C88
C89
C90

C91
C92
C93
C94
C95

C96
C97
C98
C99
C100

6
6

Not fitted
Not fitted
Not fitted

20
20

20
25
:

. 25pf
10
10
10
20

10
:
10
1(
10

20
20
20
20
20

20
20
20

20
20
1S
20
20

25
25

25
2:
25
25

20
25
I

500
500

1000
500
350

350
350
250

2500
2500

500
350
500

500
500
500
500
350

2500
500

3000

500
500
500
500
500

600
600
600
350

250
250

250
250
150
150

150
350
150

201009 
201007 
243001 
214206 
214104

214207
206705
217619

N20017
214204
N20045

201009
217607
217607
217607
214105

217619
217617
217607
217607
217610

211204
211204
211204
211204
214103

214105 
214104 
206606 
N20015 
N20016

N20044
N20044

206603
206603
206502
206504

206502
206704
N20067

011-7822
011-5554

011-7823
011-9835

011-2825
011-2825
011-2825
011-2825
011-5629

011-7818 
011-5554 
011-9840 
011-64 06
011-1464

011-9831
011-9831
011-9830
011-9836

011-1465
011-5525
011-6413

011-9830
011-9832

CP147KO
CP33S
CP56HO

CP150T Pa.
CP150T Pa.
CP150T Pa.
CP150T Pa.
CP33N Pa.

W49/B507 Pa.
W49/B507 Pa.
W49/B501 Pa,
W49/B503P

W49/B501 Pa.
B513 Pa.
CE6032NF

4.7pf 
lOpf 
lOpf 
lOpf 

. 1

4. 7pf
3. 3pf 

.7/4pf
.05
.05

Tol.
%

Hunt
Hunt
T.M.C.

Eric
Suflex
Suflex
Suflex
T.C.C.

T. C. C.
Hunt
Suflex

E rie
E rie
Wingrove Rogers
T.C.C.
T.C.C.

.001
470pf 

lOpf 
lOpf 
33pf

T.C.C.
T.C.C.
Hunt
T.C.C.
T.C.C.

0.1
.5
.001

Not fitted
.25

T.C.C.
T.C.C.
T.C.C.
T.C.C.
T.C.C.

8
8
8
8
.02

.1 

.05
2 
.005 
.25

Not fitted
.25
.25
.25

1

.0047 10 
Not fitted 

.25 

.25 
2.5

CP46S Pa.
W49 B514P 
HS2307 500 Po.

PlOOk Ce.
HS2206, 500 Po.
HS2206, 500 Po.
HS220 500 Po.
CP37N Pa.

HS23O7/5OO Po. 
HS2206 500 Po. 
HS2206/500 Po. 
HS2206/ 500 Po. 
HS2206/500 Po.

CP37N Pa.
CP35N Pa.
V'49 B510P
CP55HO
CP146KO

0.5 
0.01 
0.05

Not fitted 
0.05

PlOOk Ce. 
PlOOk Ce. 
S50. 01 
CP37S Pa. 
CP35N Pa.



I
CAPACITORS Class Group No. 5910. Country of Origin Code 99.

Manufacturer & Type

I
IW49 1B554 Pa.Hunt250 N200446 25C106

Country o( Origin Code 99.VALVES AND RECTIFIERS Class Group No. 5960 I
Manufacturer & TypeDescription

I

000-4024

I
I

I
I
I
I

Circuit
Ref.

Circuit
Ref.

VI
V2 
V3 
V4
V5

V6
V7
V8
V9
V10

VII 
V12 
V13
V14 
V15

V16
V17
V18
V19
V20

V21
V22
V23
V24
V25

V26 
V27 
V28 
V29
V30

V31
V32
V33
V34
V35

XI
X2
X3

Value 
nFd

2.5 
.1 
.1 
.5

Pcntode
Pentodo
Doublé triodo
Pentodo -
Pentodo -

Pentodo
Doublé triodo 
Not fitteci 
Doublé diodo
Pentodo *-

Doublé triodo
Doublé triodo
Pentodo —
Pentodo -
Doublé triodo

Pentodo
Doublé triodo
Doublé triodo
Pentodo
Doublé triodo

Fullwave rectifier
Fullwave rectifier
Beam tetrodo
Beam tetrode
Pentode

Pentodo
Doublé triodo
Voltage regulator
Doublé triodo 
Pentode

Half wave rectifier
Doublé diode
Cathode ray tube 
Half wave rectifier
Doublé triode

Crystal diode
Crystal diode
Crystal diode

2
25
25
25

Rating 
Volts

150
150
150
250

Solartron
Part No.

N20067
N20138
N20138 
206604

Solartron
Part No.

011-9827
011-9827
011-9834

Inter-
Service
Ref. No.

Inter- 
Service 
Ref. No.

000-5086 000-4014 
000-4024 000-5060

000-4007 
000-5060
000-4024
000-4024
000-5060
000-5060
000-4024
000-4014 
000 4024 000-4024
000-4014 
000-4024

000-5745 
000-5072 
000-4043
000-4043 
000-4062

000-4062
000-4024
000-4048
000-4004
000-4014

000-0261
000-4024

000-0261
000-4007

000-0448
000-0448
000-0448

CE6032NF
B500 Pa.
B500 Pa.
B508 Pa.

GZ33 
EZ81 
6061 
6061 
A2134

Z759S 
12AT7 ’

M8079
Z759

12AT7 
12AT7 
Z759 
Z759 
12AT7

QA2403 
12AT7 
12AT7 
QA24O3 
12AT7

A2134 
12AT7 
85A2 
6057 
CA2403

RIO 
M8079 
4EP7 
RIO 
12AT7

GEX54
GEX54
GEX54

6BS7 
QA2403 
12AT7
Z759 
Z759S

Tol.
%

S.T.C.
Mullard 
E.T.
S.T.C.
S.T.C.

G.E. 
S.T.C. 
Mullard 
S.T.C.
G.E.

T.M.C.
Hunt
Hunt
Hunt

Mullard 
Mullard 
Mullard 
Mullard 
G.E.

Mullard 
G.E.

S.T.C. 
S. T. C. 
G.E. 
G.E.
S.T.C.

G.E.
S.T.C.
S.T.C.
G.E.
S.T.C.

G.E.
G.E.
G.E.

S.T.C.

S.T.C.

G.E.

S.T.C.

C101 Not fitted
C102 
CI 03 
C104
C105



MISCELLANEOUS

Manufacturer & TypeDescription

L1055 3.0ABelling 1 Lee372275Fuse, 3 ampFS1

7. 5mmLP1 ThornLamp. Festoon 6V. 1A

llmm MESLP2 Lamp, 3. 5V, . 15A Thorn

1 Imm MESLP3 Lamp3.5V. .15A Thorn

MSP 279001Main Selector Panel Me Mordo

C748993/5PL1 Plug Mk. IV 4 pin AP208607 Plcsscy

UG-447/USK1 Socket coaxlal T ranaradio

SK2 Socket Mk. IV 4 pin CZ49221Plessey

Palnton 501085

SU’5 Switch, Wafer 261028

Palnton 501085

SW9 Switch. Toggle Palnton 501085

Terminal, Spring loaded P5059TL1 Solari ron

TL2 Terminal. Spring loaded B5059 Solartron

TL3 Terminal. Spring loaded B5059 Solartron

TL4 Terminal. Spring loaded P5059 Solartron

Terminal. Spring loaded 311147TL5 Painton

TL6 Terminal. Spring loaded 311147 Pa inton

!

Circuit 
Ref.

Solartron 
Part No.

Parmeko
Parmeko
Parmeko

Parmeko
Parmeko

Switch. U’afer
Switch, Wafer
Switch, Wafer
Switch, Toggle

Switch. Wafer
Switch. ’va(er
Switch. Toggle

Inter-
Service
Ref. No.

LI
L2
L3

SU’6 
SU’7 
SU’8

TI
T2

Choke 5H. 250 mA 
Choke 10H. 120 mA 
Choke 10H. 75 mA

261023
261024
261025

261026
261027

295015
295016

5920-99-
059-0111

6240-99- 
995-9119 
6240-99- 
995-1123 
6240-99- 
995-1123

5935-99- 
911-6872 
AP208708

5930-99-
943-6775

943-6775 
5930-99- 
943-6775

5940-99- 
999 - 64 50 
5940-99- 
999 - 64 50 
5940-99- 
999 - 64 50 
5940-99- 
999 - 64 5 0 
5940-99- 
911-4721

5940-99-
911-4721

P486
P478
P474

SW1
SU’2
SU’3 
SU’4

Transformer. rnains
Transformer, EHT
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