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Phone: 65718
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Combined Protective Unit

with Wiper'Abrasion

Pad

and Solder Reel
List No. 700

12

Telephones:
MACaulay 4272 - 3101

18

MONTHS' GUARANTEE

inch £5.0.0 14 inch £5.10.0
17 inch £6.10.0

Carriage and insurance 12/6 extra
LI Refunded on receipt of your

001DCOL1
LONDON, S.W.4

IN EVERY TUBE
A
BUY DIRECT FROM THE FACTORY

Immediate dispatch on receipt of Remittance

Apply SALES & SERVICE

Regd, Trades Murk)
GAUDEN ROAD
CLAPHAM HIGH ST.

TUBES
NEW GUN

old Tube
For the benefit of South Coast customers we have an
agent in BRIGHTON. See our classified

advertisement for further details.

British & Foreign
Patents, Registered
Designs, etc.
Telegrams:

"SOLJOINT, LONDON"

SPECIAL TERMS TO THE TRADE

MARSHALL'S
131 St.

for

TELEVISION LTD.

Ann's Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555
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HARVERSON SURPLUS CO. LTD.

c" 98
LONDON, S.W.19

83 HIGH STREET, MERTON,
2

BAND SUPERHET CHASSIS

4

ONLY 15.17.6

with Speaker

STATION PRESET

CHASSIS with Speaker
ONLY 14.17.6

Plus 616 Post & Packing

Plus 616 P. &

P.

1/(

L-.

A compact, 4
station preset
transmains
portable receiver for operation from AC/

DC mains.
Two simple

controls, volume on /off and
4 position station selector. The latter is set to Light
Programme (Long Wave). Third Programme, Home
Service and Light Programme (Medium Wave), but may
of course be adjusted to alternative selections if required.
A frame aerial with throw -out extension is supplied,
making this receiver ideal as a general purpose transportable sec for the home. A fully smoothed power supply
is provided from AC /DC mains input by a mains dropper
and a valve rectifier. The good tonal qualities are assisted
by the provision of a quality Sin. speaker, which is ready mounted on the chassis (this is easily detachable if alternative positioning is required). Valve line up, UCH, UAF42,
UL4I, UV41. This chassis (size 9 x 64 x 5 }in. high) is
supplied complete with valves, knobs, mains lead, aerial,
etc. It is beautifully made by a famous maker, and is
first -class buy at the rock bottom price of only L4.17.6,

famous
A quality 4 valve AC/DC suparhet chassis made by a world with a
manufacturer. Long and Medium wave coverage. Fitted
illuminated
attractive
and
drive
tuning
cord and drum reduction
tuning and
glass dial (size 64 x 2 #in.). Controls: Volume on /off,
wave change. The receiver is self -powered, employing a mains
x 9 x 5 #in.
dropper and a valve rectifier. Chassis dimensions 6kloudspeaker,
high. Supplied complete with a good quality S -inch
lead,
valves (UCH42, UAF42, UL4I, UY41), AC /DC mains input
ivory knobs, etc.

ORDER NOW! This unbeatable'
bargain is bound to sell out quickly at only E5.17.6, plus
packing.
and
616 post

DON'T HESITATE,

HARVERSON'S F.M. TUNER KIT

THE HARVERSON 6 TRANSISTOR
PLUS DIODE SUPERHET KIT

*

A first class 2 wave band transistor superhet in kit
3
Printed circuit panel (size 84 x 2; ins.)
form.
Output Transformer.
Pre -aligned IF Transformers.
aerial.
rod
Ferrite
High
gain
Speaker.
inch
50
5
Push /Pull output.
First grade G.E.C. transistors.
All parts down to the minutest item with simple

**

*

* **

instructions.

ONLY

E6.19.6, plus 216 P. & P.

Cabinet to suit (if available)

151-

-a

-

must for the serviceman and constructor.

ONLY

10 /.,

P. &

P.

a

** Permeability
Tuning
Tuning. *
Diode Output. * Two

1, -.

*

Guaranteed Non -drift.
0A81
Frequency coverage 88 -100 Mc /s.

Head by famous maker.

Balanced

Attractive

* *
powered,
*
rectifier. *
*bolt.
*drilled of com-

I.F. Stages and
maroon and gold dial (7 x Sin. glass).

Discriminator.

good quality mains transformer and valve
Fully
used ECC85, two EF80's, and EZ80 (rectifier).
Everything supplied down to the last nut and
separately.
sold
All
parts
pleted tuner 8 x 6 x 54in.
using

*

8'6

50 mixed P.F. Condensers and 50 mixed Resistors.
An assortment of useful values. All popular sizes

all new

at

F.M.

compact 4- transistor
amplifier, with volume control and printed ccc. board.
coupled.
transformer
transistors,
Two GT3 driver
watt output from matched pair GTIS. Supplied
I
speaker.
24in.
3
ohm
and
transformer
with output
Ideal for record player, etc. 5916, plus 416 P. & P.
a

CONDENSER/RESISTOR PARCEL

a quality F.M. Tuner Kit
price you can afford. Just
look at these fine features,
which are usually associated
with equipment at twice the

At last

price.

extra.

TRANSISTOR AMPLIFIER KIT
A complete kit of parts to build

plus 616 post and packing.

a

P.

P.

& Ins.

*

Circuit diagram

and

illustrations,

Self

Valves

chassis.

Size

E4.19.6, plus
post free.

116,

OUTPUT STAGE AND SPEAKER FOR F.M. TUNER

instructions to
All parts, including speaker, ECL82 valve, and simpletuner
into F.M.
make two -stage output unit for converting F.M.
P.
&
416
P.
5916,
plus
ONLY
receiver.

THE HARVERSON COMPLETE
FM/VHF RECEIVER KIT
A complete VHF /FM Receiver in Kit Form.
for
Everything supplied
specifications.
Only E6.19.6, plus 416 P. & P. (See Practical Wireless
Superb

October

1961 issue page 464

for full details).

20,000 VALVES IN STOCK. Lowest prices ever.
See our list in October Practical Wireless, or send for

TELEVISION TUBE BARGAINS

I08K 10 -in. New & boxed, IS1 -, plus 61- P. & P.
75K l0 -in. New & boxed, 151-, plus 61- P. & P.
Ion trap magnets to suit the above, 219, 3d. P. & P.
REBUILT TUBES. We can supply all types and sizes of good
quality rebuilds at competitive prices.

COSSOR

your requirements.
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BENTLEY ACOUSTIC CORPORATION LTD.
CHALCOT ROAD, CHALK FARM, LONDON, N.W.I.
38

Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS
RECEIVED.
TELEPHONE
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED
UP TO 330 PM

0A2

1716
1716

0B2
OZ4

SI.

A5

61-

A7GT
C5

1211216

6F6G
6F12
6F13
6F23
6F24
6F32
6F33

D6
10/6
G6
1716 6H6
H5GT 10/6 6J5
L4

316 6J6

LD5
LNS
NSGT

51. 6J7G

RS

54
55

T4
US
P

A4
A5
87

5/6
61-

S/- 617GT 1016
1016 6K7G
SI6/6 6K7GT 61-

9/- 6K8GT 10/6
61- 6K8G
616
3/6 6K25
20/S
61- 6L1
2712 6L6G

23110

6/- 6L6M

916
716
1311614

10/6 6L7GT
I216 6L18

6L020

136

51-

Q4
QSGT

7/6 6N7

54
V4

71416
1116
1016
1216
1016
716
31SI_

916 6P28
71- 6Q7G

8/-

81.
2712
616

7/6 6Q7GT III,R4GY 1716 6R7G
101,U4G
616 6SA7GT 816
,V4G
,Y3

Z3

Z4G
A7
AB

AC7
AGS
AG7

AK5
ALS

AM6
AQ5
AT6
AU6
138

BA6
BE6

IV-

6SC7

3W6
W7
4
5
6

9

8/6 7V7
61. 7Y4
5/- 8D2
616 9BW6
616 9D2
IOC!

2K8GT
2Q7GT

141.
51-

2SA7
2SC7
2SG7
2SH7

8/6 5763

20LI
20P1
20P3

2712
2712
2712
23110
2712

23/10
1016

10/
10/_
916
916
101-

20/S
71-

8161-

I01-

81. 3OLIS
81. 30P4

II16

8/_

12/-

1216 30PI2
716
916 30PLI
1016
816 30PL13 13/6
716 35A5
2119

35L6GT 9/6

35W4

41. 35Z3
131-

1316

18/34110/6
1016
716
311711216
1216

716
1016

7-pin

EF50(A)

71- HVR2
20/IS/- EF50(E) 51- HVR2A 61ISI. EF54
Sr- KF35
816
71- EF73
1016 KL35
816
716 EF80
61- KLL32 25/2
816 EF85
61- KT2
SI716 EF86
1016 KT33C
101E80F
301- EF89
91- KT36
30/7
E83F
301- EF9I
416 KT41 23110
EA50
2/- EF92
4/6 KT44
1216
EA76
916 EF97
1317 KT61
1216
EABC80 91- EF98
1317 KT63
7tEAC9I 416 EF183 1911 KT66
ISIEAF42
91- EF184
241.
1216 KT88
E834
2/6 EK32
816 KTW6I 6/6
EB41
816 EL32
51- KTW62 716
E891
41- EL33
12/6 KTW63 616
EBC3 23110 EL34
151- KTZ4I
V.
EBC33
51- EL38
2712 KTZ63
7/6
EBC4I
8/6 EL4I
91- L63
61-

51716 EBC8I
516 EBF80

816 AC/PEN
615-pin 23/10
1116
816
1016

816 30FLI
81- 30L1

1518

3716

8/6 9002

3SZ4GT 6110
10C2
2712 35Z5GT 91.
D6G
10FI
2712 43
10l9l. !OLD!! 1614 5005
H6
10/)6
616 10P13
151- 50CD6G
:5
124 10P14 1919
3715
I
2712 12A6
51- 50L6GT 9/6
13/6

4033L

161.

7/. 7475

2SK7
2SQ7
25R7
2Y4

20F2

1821

DL66
DL68
DL72
DL92
161- DL94
6716 DL96
67/6 DM70
81616
91151-

816 7193

2517

61. 30C1
10/- 30FS

316

85A2
90AG

61- 90AV
616 90C1
716 90CG
81- 101
91- 15082

215GT 416 304
2J7GT 916 305
2K5
1814 807
2K7GT 516 956

91.
371S

A

1216
716

21/9 1858T

5/6 6SQ7GT 91- 25A6G
7/6 6SS7GT B/- 25L6GT
81. 6U4GT 1216 25Y5G
41- 6USG
716 25Z4G
416 6U7G
816 25Z5
71. 25Z6G
7/6 6V6G
71- 6V6GTG 8/- 27SU
101- 6X4
SI- 28D7

12/6 7S7

81. 83

2B117

20P4
4/- 6SN7GT 5/6 20P5

51- 6X5GT
716 6/30L2
61- 7B7

1518 77
1718 78
1413 80

9AQ5 10/6
9HI
1017/6 20DI
1518

616 6SG7GT 812015 6SH7GT 8/91. 6SJ7GT 81.
1016 6SK7GT 6191- 6SL7GT 616

BG6G23/10 7C5
3H6
81- 7C6
3J6
6/- 7H7
3Q7A 15t- 7R7
3127

2AC6
2AD6
2AE6
2AH7
2AH8
2AT6
2AT7
2AU7
2AX7
2BA6
28E6

EBF83
EBF89

1716

8/- EL42

91- ELBI
1413 EL83
916 EL131

IS/- EBLI
3016
AC2PEN/
EBL2I 23110
DD 12/6 EBL3I 23110
ACEPEN 7/6 EC52
516
AC/TP 34/- EC54
61ATP4
St- EC70
1216
AZI
19/1 EC8I
2716
AZ3I
101- EC92
1317
AZ4I 14/3 ECC32 5/6
836
15/- ECC33 816
BL63
716 ECC34 2512
CI
12/6 ECC35
8/6
CIC
12/6 ECC4023110
CBLI
61
27/2 ECC8I
CBL31 23110 ECC82 616
CCH3513110 ECC83 7/6
CK506 616 ECC84
9/CL33
1919 ECC85
816
CV63
10/6 ECC88 181-

EL85
EL86

10/6 MHL4
171-

EL82I
EL822
EM34

EM7I

EM80
EMBI
EM84
EM85
EN31
EY5I
EY83
EY84
EY86
EZ35
1016 EZ40

10/6 UBF80

PY32
PY80

12/6 UBL2I 23110 Transistors
716 UCC84 14111 and diodes

PY81

10/6
19/1
2712
251916

UCC85 9171. UCF80 171_
816 UC142123110
1317 UCH42 916
PZ30
20/S UCHBI 916
QP2I
71- UCL82 1116
QP25
14/6 UCL83 1919
QS150/15
UF41
91
1016 UF42
1216
R12
91- UF80
10/6
RIB
141- UF85
91RI9
2015 UF86
1814
RGI/240A
UF89
91RK34
SP4(7)

716 SP41
12/6 SP42
816 SP6I

23/10 TDD4

23/10
9/- PCC8S 916 U19
9/- PCC88 IBI- U22
1016 PCC89 1116 U24
1718 PCF80
81- U25
S3!- PCF82 10/6 U26
91- PCF84

17/_ U31
151- U33
101- U35
1016 U37

17l_ PCF86
141- PCL82
91- PCL83

6/CYI
191I ECF80
7/CY3I
111- ECF82 I0/6 EZ4I
71.
DIS
10/6 ECF86 20/S EZ80
71.
DAC32 1016 ECH3 2712 EZ8I
71.
DAF9I
61- ECH2I 23110 FC4
I54
DAF96 8/6 ECH35 616 FW4/500816
0041 1413 ECH42 9l- FW4/8008/6
DET25
716 ECH8I
91- GU50
1716
DF33
1016 ECH83 1413 GZ30
9/DF66
15/- ECL80
91- GZ32
10/.
DF9I
3/6 ECL82 1016 GZ33 2015
DF96
816 ECL83
1919 GZ34
141.
DF97
91- ECL86
171- GZ37
20/5
DH63
616 EF9
23110 HABC80
Sl. EF22
DH76
141.
1316
DH77
7L EF36
41_ HL2
716
DK32
121- EF37A
8/. HL23
1518
DK9I
6/6 EF39
5/6 141.23D0 716
DK92
9/- EF40
ISI- HL42DD
DK96
91.
8/6 EF4I
19/9
DL33
916 EF42
10/6 HN309 2512

. Z66

916

816

544 UL4I

U144
U146
3/6 UL84
12/6 UM4
316 UM34
2712 UM80
716
1416

91.

URIC

44

CGIC

31.

CG4E
CG6E
CG7E
CGIOE
CG 12E

31.
716
31.
31.

CL84 I24
PCL85
171_
PCL86 171PENA423110

U45
USO

U52
U54
PEN4DD
U76
2712 U78
PENIS 416 U201
PEN45 19/6 0251
PEN46 716 U281
PEN383
U282
23110 U301

PEN/DD

U329
4020 341. U339
PL33
1919 U403
P1.36
121- U404
PL38
2712 U801
PL81

PL82
PL83
PL84
PL820
PM84

361- VP2
81- VP4

6, 8

0A70
0A73
0A79

101- VPI3C
916 VP23

2712 VP4I

27/2 VR105
27/2 VR150
1316 VT61A
616 VT501
616 W76
2015 W81M

6/. W107
SI- W729

171- X41
141- X61(C)

2015 X63
2312 X65
23110 X66

41.
31.
3131.

OASI

3/-

91. OA91
2712 OA95

41316
316

1416
816
1718
1718

1518

1216
1511416

18/4 VP4B

3/-

G03, 4, 5,

0A06

OA210 II/0A21 I 201OCI6 48/OCI9 48/-

0C22

1216

30/7 VP2B

1716

Z77

1911 OC23
UU6
2015 0C26
2015 TH4I
2712 VUS
2712 0C28
NI08 23/10 TP22
ISI- UYIN 1911 0C35
N308
2111 TP25
I51. UY2I
171- 0C44
N339
ISI- TP2620 341. UY4I
715 0C45
P61
3/6 TY86F 1317 UY85
71- 0065
PABC80I4/3 U12/14 816 VMP4G ISI- 0066
PCC84
8/. U16
10/- VMS48 151. OC70

N37
5/- N78

1718

I7/- UBF89

9

PY82
PY83
PY88

2015 ML4
716 MS4B 23110 SU25
1413 MUI2/14 8t- T41

EL9I
EL95
EL820

MHLD6

AND

PX4
PY3I

0071

0072
0073
23/10 0075

7/. OC77
6/6 OC78
6181716

°C81
0C139
OCI70

SI- 0C171
51.

281-

87/.
251.

25l2516

I1/.

101-

2216
251616
616
81161.
81-

ISI.
OV-

8/.
2411316
1416

0C200 16/6

OC203 2416/- OCP71 2916
19/1 TJl
401516

20/5 T12

451-

TJ3

S01

ISI

1216

TPI
91- TP2

401.
401-

1216 T51
1216 TS2
141- T53

101.
1216

X76M
IS/X78 23110 TS4
241X79 23/10 V30/10P 2816
8/6 X109
1718 XAI01
9/-

141171171-

3017

XD(I.5)

U4020 19/1 XFGI
7/6 UABC80 91_ XFY12
91- UAF42 916 XFY34

1016

616

XAI02 I0/.

I8/S XAI03
916
181.
616

XAI04

XBIO2
I3/. UB41
121. XH(I.5)
X8103
1911 UBC4I
816 XSG(I.5)616 X8104
1718 UBC8I 1116 Y63
7/6 serum

IS/.
I8/.
6/6/6
7/AM

SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS.
MIDGET TUBULAR CERAMIC
LOW VOLTAGE BIAS
9d.
RESISTORS
113
CONDENSERS
f watt 4d. } watt Sd. I watt 6d.
CONDENSERS
113
Close tolerance types
ANY SIZE 9d,
ANY SIZE 116
}, }, and I watt all 11 each.
VOLUME CONTROLS
METAL RECTIFIERS Full List with rat ngs free for S.A.E.
Less switch 31- each.
DRMIB 131- RM -I
513
14A86 1716
148130
351I4RA I -2-8.3 211- I8RA 1.1.16-I 616
With D.P. switch 416 each.
DRM2B IS16 RM -2
716
14A97 25/148261
1116
(FC3I)
(FCI I6
DRM3B
15/6 RM -3
719 I4A100 271_
10 K
25 K
I4RA -2-8 -2 1716 I6RD 2 -2-8 -I 121- 18RA I-2-8-1 W.
50 K
100 K
LW7
211- RM-4
14114A124 281(FCIOI)
I6RE
-I
816 I8RD 2.2 -8-1 151.
I mg. } mg. I meg. 2 meg. RM-0 7111 RM -5 19/6 14A163 381- 16RC -I -16-1 8/6 I8RA 2I-1-8
-I -8-I 416
(íC124)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS
AT f
TWO IN SERIES GIVE 240 VOLTS
AT f AMP. NO LARGER THAN A RESISTOR.AMP.
1016 EACH.
Standard Can
ELECTROLYTIC CONDENSERS
Wire -ended tubular
8 x 8 mfd., 450 v.
32 x 32 mfd., 450 v. S19
ál60 x 250 mfd., 275 v. 9/6
Standard tubular condensers
001 /1000 v
9d. 1/500 v
01/500 v
9d. 25/500 y
021500 v
9d, 5/350 v
OS ¡500 v
9d.

1

1

50 x 50 mfd., 350 v. 71_
64 x 120 mfd., 350 v. 813

100x400 mid., 275 v. 1216
100 mfd., 275 v.
31-

200 mfd., 275 V.
4/100x200 mfd., 275 v. 9/6

8 mfd., 450 v.
16 mfd., 450 v.

119

16

x

16

mfd., 450 v,

32 x 32 mfd., 350 v.
8 x 16 mid., 450 v.

4l.

4/.
319
Post/packidg charge 6d. per Item.
Orders over E3 post free.
C.O.D. 216 extra.
Full List, with Terms of Business, 6d,
Any p
Insured against damage In transit for only 6d. extra. Shop
Hours 8.30-3.30. Early Closing Saturday.
32 mfd., 450 v.

1
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YOURS. To be a
success in your chosen career; to
.
qualify for the highest paid job
to control a profitable business of
your own. Ics home -study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the

The decision is

..

LEARN AS YOU BUILD

Practical Radio Courses
Gain a sound up-to-professionalChoose the RIGHT course:
standards knowledge of Radio
RADIO & TELEVISION ENGINEERING
and Television as you build YOUR
INDUSTRIAL TELEVISION
OVVN 4-valve T.R.F. and 5 -valve
SERVICING
&
TELEVISION
RADIO
superhet radio receiver, Signal
,
SALES
AND
SERVICE
RADIO
Generator and High-quality Multi VHF/PM ENGINEERING : ELECTRONIC
meter. At the end of the course
COMPUTERS & PROGRAMMING
you have three pieces of permanent
Ics provides thorough coaching
and practical equipment and a fund
for professional examinations:
of personal knowledge and skill.
Brit. I.R.E., City and Guilds Tele- Ics Practical Radio courses open a
&
G.
C.
Technicians,
communication
the keen Radio
Radio Sr TV Servicing (R.T.E.B.); new world to
amateur.
Amateurs.
Radio
C. & G.
top.

Technical
Training
in Radio,
Television

and

rit se.

Electronics
Engineering
with
THERE ARE ICS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
IN
AND POST THIS
FILL

Cs

COUPON TODAY.

Other I C S courses include:
MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.

FARMING, GARDENING.
ARCHITECTURE &
WOODWORKING.
SELLING & MANAGEMENT.
60 page
ART. PHOTOGRAPHY,

You will receive the FREE
Ics Prospectus listing examinations
and Ics technical courses in radio,
television and electronics Plus
details of over 150 specialised
subjects.

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . .

INTERNATIONAL CORRESPONDENCE SCHOOLS

1
1

(DEPT. 172). INTERTEXT HOUSE, PARKGATE RD., LONDON, S.W.II I
PLEASE SEND FREE BOOK ON
NAME
ADDRESS

OCCUPATION

www.americanradiohistory.com

AGE
10.61

4

PRACTICAL TELEVISION

October, 1961

***************

ILFord 6001/3

*

'

1

TAPE RECORDER
DE

AMPLIFIER

TV
TUBES

LUXE RECORDER

Compact, well designed 5 valve
amplifier. Output 3.5 watts. Input
,,./_ for Microphone, Radio and gram,
y.( Sise 8+ s 8 x Olin. Ins. Carr. 4/6.
12 months' guarantee. Terms
1.4 available.
..A.. EXTRAS -Dial plate Incl. eockale
and rupee-Impose switch, 816.
M
..A_ Knobs 2/8.

.
,/
7'f

x 91in. Storage
compartment
in

lid for Tapes and microphone. Easily adapted to
Record Player Cabinet. Ins: Carr: 4/6.

1-7d. 6-1/6d. 12-2/6d

FREESLISTO.R

I

£11.10.0

DUKE & CO. (LONDON) LTD.

aerial as above, but !In. diameter, ten.

long for table model receiver or portable.
10 /8d.

8. Three I.F. Transformers with oscillator coil

and circuit detall, to work with item 1. 19 /Bd.
and oscillator to work with
23/8d.

9. Smallest possible eleotrolytica. IMP», 251FD,
4MFD, IMF», 6MFU, BM FU, 1051F IL
211MF», 3001F», 60MPD, 100111F1). 200MF»
all 1/9d. each.
I. Smallest 0 watt resistors all 10% values 6d,

each.

1/Od.,

.5, .04, .02, .01

all 8d, values below this 7d.
8. Miniature slide switch double pole change
over 2 /6d.
9. Edgewise volume controls 2K, 5K, 10K and
20K 8 /ed. each.
10. Small edgewise controls with switch 2K, 6 %,
10K and 20K 4 /9d, each.
it. Red Spot Transistors tested and suitable all
A.F. applicat ions 2/8d.
12. White Spot Transistors tested and suitable as
I.F. or mixer 8/8d.
13. Set of six transistors for superhet Mollards in
original packets, fully guaranteed, comprising

0044, 0045, 0045, 00811) and matched
pair 0081. g2 the set.

SPECIAL SNIP -this mouth.
The Pocket "6" as described alongside, but fully
Made up and ready to work. 66.15.0, plus 2/6
poet and Insurance.

R
E

B
IJ
1

L

14 in. TV TUBES
14KP4 and 36/24
Due to large purchase of Rental

replacement stocks.

14 in.

Carr.

*}

^./l

61 -.

TRANSISTORS

47/6

Per bet

Y1

T

Post Free
NULLARD

Lá

.J

-0081D 8/9, 2-0081 6/9, ,SAW.,
ys
1 -0044
9/9, 2-0046 8/9,
1

Diode 1/9.

GEC
114 8/9
373 8/9
2 -.374 9/9

621/3 Romford Road
Manor Park, E.I2

I

I

9 a.m.

EDISWAN

XC121 8/9
8/9

X8113

-6

p.m.
Hall day

Thursday

NOW THE

MARK IV

7/6d.

'4. Three 1.F. Coils
Item 2.

T
9916
901701-

I2in. ...

ITA /BBC. Identical to
ills. TV. Ideal for Caravans, Weekend Bus galows. Chalets, etc. 12
months guarantee. Terma
available. Carriage 20 / -.

25/ -.

with circuit showing component values etc.

7. Miniature condenser .1

N

£7.10.0

, ;,

Excellent Table odelcITA /BBC.
Famous
manufacturer. 12 months
guarantee. Terms avail
able. Collection advised,
or delivery rate by
arrangement up to 60
miles, or despatched in 3
parcels for easy assembly

Coils 4 /In. long for pocket superhet, complete

It Ferrite

E

Ins: Carr: 15/6.
fI extra without old bowl, refundable if same received within 14 days.

EX RENTAL SETS

17 in.

SUB -MINIATURE COMPONENTS
L Ferrite aerial with Long and Medium Wave

15, 14,

35'-

5} inch 19'9
7 inch. 25'.
Limited quantity. Post Free.

STAMP

I

141 x

SCOTCH BOY TAPES

SALVAGE GUARANTEED
8/9 Rash.
50/. Dos.
..A.. B36, EBF80, ECC31, ECC34,
%1 ECCe1, RCM, ECC85 ECC01,
.,A- ECH42, EF80, EF9'2, EL32, EV:i1,
l^i KT36, KTWeI, 1.63, N18, N87,
022, U31, 6C10, 6L18, 68N7,
6U4GT, 10D1, 1011,'201)1.
6/9 Ertel.
80/- Dos.
13 *EBC33,
EBF80, ECF80, ECL80,
EL38, 21,41, EY86, GM,
YS ELM),
KT830, KY63, LN152, N182,
N309, N839,
PCCY14,
PCF80,
W *PCF82,
PL38, P1á73, PY80, rYe2,
8F6, BKB, 7AN7, 911W8, 2015,

^l

Size

13

VALVES

A,,,

E

M

H.P.

Beautifully styled,
rexme
covered
cabinet in Red or
Beige.

7-f

A
C

Terms
available

8=------

SOLI.

L

months'
guarantee

79/6

Postage:

E
P

12

CABINET

£1.19.6

R

Read Thew Testimonial,

D. A. Hilton. Leigh, Lanes.
"1 received "Pocket 4" on Christmas
Day. I made It up on Boxing Day aal

am very pleased with the results. It
brings In local stations and many foreign
stations including Luxembourg at good
strength. 1 am 13 years old."
Mr. J. Bell, Wolverhampton.
"1 am writing to express my wtisfac.
tlon at the standard of your kit for your
Pocket 4 Transistor net and also to state Our famous Pocket "6" which le doing yeoman service
that it has come up to my expectations over the country hes been modified and Improved to makeallIt
in regard to performance."
an even better receiver. The new features Include:New elegant dial graduated for Long and Medium Waves.
Mr. R. Belt, Newcastle -on -Tyne.
Switched Long and Medium Waves.
"I have built your Packet 4 Translator
Slide switch on /off control.
set, I am very pleased with it."
Printed circuit.
Hr . F. Jackson, lokenham. Middx.
Ferrite Rod AeriaL
"1 have built the Pocket 4 and am more
Improved reaction circuit.
than pleased with the results."
Positive spindle coupling to tuner.
Mr. G. Bamford, Ramsgate.
liattery containers.
"I find this not even better than you
The Pocket "5" of course retains its original rd. circuit which
claim It to be and most certainly up to
means
still no aerial or earth needed.
your usual standard of quality. 1 reel
The Pocket "5" Mark IV uses 4 transistors, crystal diode,
that nobody could fail to build it and get miniature
loudspeaker and bas all the above refinements,
results. Even the first-time -ever novice,
as your circuit diagrams and Instructions complete In case w Illustrated Gees motif) 68/9, battery 10d.,
poet and insurance 2/6. Motif 2/-.
are so olear and precise."
Pocket a6^ as Pocket "5" but with Moving Coil Speaker
Mr. A. J. 8lmmouds, Welling, Kent.
and Q.P.P. output stage, 95/-,
"1 purchased from you a week ago the
Seven days' approval,
Pocket 4 Translator KIt, I put It together
Order In confidence. We allow you seven days to decide
last night In if hours, ou switching on the whether
or not
make the set, you may return the parcel
set 1 was right on Radio Luxembourg. as received withinto this
time and your money will be refunded
I must my thank you because not only has In full.
the net a very attractive appearance, it also
Read some of the testimonial,, over 1,000 of which have
behaves fantastically."
been received about our Pocket Receivers.
0
00000000.

e000000000000

ELECTRONIC PRECISION EQUIPMENT LTD
received
port are despatched
warehouse, Dept.
Road, Eastbourne, and to

*Please
Onice,
by
Include enough for

postage.

from our
34, 66 Grove
Callers, however, should use one of the following addresses:

520 High Street North 42-46 Windmill Hill
Manor Park, E.I2
Ruislip, Mddx.

266 London Road

Croydon

save time, please post your order to this address.

29 Stroud Green Road

Finsbury Park, N.4

www.americanradiohistory.com
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ALL THE CIRCUITS, DIAGRAMS, REPAIR DATA
AND

INFORMATION

YOU

NEED

FOR

NEARLY

2,700 Models
COMPLETE IN 7 VOLUMES

TELEVISION

RADIO

TAPE RECORDERS

_1

RADIOGRAMS CAR RADIOS
RECORD REPRODUCERS

Il ì1kíúuui

uìiiiiii

IÍlli1 III

I

1

111!

TEST IT ON
7 DAYS

provides at
Newnes RADIO AND TELEVISION SERVICINGdata you need
instant call, any time, day or night, all the circuits and It is the only
for almost all the popular TV and Radio sets in use. in gold!
complete library of servicing data and worth its weight

FREE

I.,

1954 -1961 Popular Models -Over 4,400 Pages

I

TRIAL

Argosy,
Servicing Data for all these makes-Ace, Alba, Ambassador,
B.S.R.,
Brayhead,
Berec,
Beethoven,
Banner,
Baird,
Armstrong,
Dansette,
Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon,
Elizabethan,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco,
Ferguson, Ferranti,
E.M.I., Emerson, English Electric, Ever Ready,Grundig,
H.M.V., InFord Motor Co., Garrard, G.E.C., Gramdeck,
Masteradio,
victa, K -B, McCarthy, McMichael, Marconiphone,
Philco,
Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philips, Pilot, Portadyne, Portogram, Pye, Pye Telecommunications,
Robert's
Radiomobile, Rainbow, Raymond, Regentone, R.G.D.,
Radio, Sobell, Sound, Spencer-West, Stella, Strad, Ultra, Vairadio,
Vidor, Walter, Webcor.
SAVING HINTS
GIVES LATEST DEVELOPMENTS AND TIME-

ABSOLUTELY NO

OBLIGATION TO BUY =
Make sure of seeing this great

profit -maker in the quiet of E
_
your own home.

ACT TO -DAY
IiiIIilIIIIIIIIIIIIIIIIIIIillllllll IIIIIII
I I

I I

IIIi

MORE THAN 4,500 CIRCUITS AND
COMPONENT LAYOUT DIAGRAMS

FREE

RAÌIIOÁN

RADIO, N

RAN0M

tLinlOAN

TELEVISION ENGINEERS'
BOOK (Value 2/6)

This 272 -page book is the perfect companion to
your servicing set. Covers basic circuitry, faultfinding, interference, alignment, valves, etc.
Every purchaser is entitled to 2 YEARS'

FREE POSTAL ADVISORY SERVICE
1

Please send me Newnes

RADIO AND TELEVISION SERVICING
(in 7 Volumes) without
obligation to purchase. I
will return it in 8 days or
send 16/- deposit 8 days
then
delivery,
after
twenty monthly subscriptions of 16/ -, paying
£16.16s. in all. Cash
price in 8 days is £16.

To: George Newnes, Ltd.,

15 -17

Lung Acre, London, W.C.2

Name
Address
Tick(4)where applicable
HoseOWNER

Occupation

Householder

Living with Parents

Your Signature

(Or Parent's Signature
if you are under 21)

www.americanradiohistory.com
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REPLACEMENT TUBES
REBUILT CATHODE RAY TUBES ARE NOW USED BY
OVER 80 % OF RETAIL SERVICE DEPARTMENTS
AND RENTAL ORGANISATIONS
FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN'S
LEADING GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT
CATHODE RAY TUBES
SUFFOLK TUBES LIMITED
1/3 UPPER RICHMOND ROAD
PUTNEY, LONDON, S.W.15.
Tel: Vandyke 4304/5267

MIDLAND TUBES LIMITED
37 GEORGE STREET

MANCHESTER, 1.
Tel: Central 4568/4569

VIDIO REPLACEMENTS LIMITED
HALES STREET
DEPTFORD HIGH STREET S.E.8.
Tel: Tideway 4506/2177
ALL TYPES
Scotts Radio Ltd.
4 Church Street
Brighton
Tel: Brighton 26891
Weston Hart Ltd.
236/8 Fratton Road

Portsmouth
Tel: Portsmouth 24125
Lawsons Ltd.
36 Cornhill
Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland
Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484
Wizard Productions
,16 Withy Grove
Manchester
Tel: Dea 2772
11

J. Charlesworth
14 Higl;ttown

Crewe, Cheshire
Tel: Crewe 2535

& Son

KEEN PRICES
WRITE FOR BROCHURE
Taylors
162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000
Wanda Electrics
9 Manor Road
Gravesend
Tel: Gravesend 3766

Stowmarket Co- operative
Bury Street
Stowmarket, Suffolk
Tel: Stowmarket 51/52
Frank H. Hunt & Co.
Stepcote Hill
Exeter, Devon
Tel: Exeter 56687

H. Knowles
54/56 Chester Road
Manchester
Tel: BLa 9031
Radio Services Ltd.
30 Mona Street
Amlwch, Anglesey
Tel: Amlwch 594

PROMPT DELIVERY
HI -Lite Ltd.

89 Southbourne Grove

Southbourne, Bournemouth
Tel: Bournemouth 44344
R. Watson
Leathern Bottel
Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

R.E.S. Ltd.
17/19 Paynes Lane
Coventry
Tel: Coventry 28781
Gwalia Radio & T.V.

Llanstephan
Carmarthen
Tel: Llanstephan 284

J. Wildbore Ltd.

6-12 Peter Street

Oldham
Tel: Mai 4475

Tele -Car Ltd.
66 Osborne Street

Glasgow, C.1
Tel: Bell 1912/3

www.americanradiohistory.com
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Our Free Blueprint

=1 11; 11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII =_

IN every copy of this issue, is a blueprint for a comprehensive
multimeter-the latest PRACTICAL TELEVISION design. This

E
Editorial and Advertisement
Offices:
=
=
PRACTICAL TELEVISION
George Newnes Ltd., Tower House c
E
E
Southampton Street, W.C.2.

blueprint is the culmination of several months' work on a
design which did not employ special parts and would therefore
be especially suitable for the amateur radio or television enthusiast. For range selection, two standard 3 -pole, 12 -way
© George Newnes Ltd., 1961 =
rotary switches are used and the combinations of settings obtainPhone: Temple Bar 4363.
able with these two switches provide 21 ranges. Included in this
number are four ranges for the measurement of alternating
E Telegrams: Newnes, Rand, London. E
current-this provision is unusual and is seldom found even in
_
G.P.O.
for
transthe
E Registered at
commercial instruments intended for the use of the amateur
E mission by Canadian Magazine Post.
Of course, the need to avoid the inclusion of
= constructor.
=
SUBSCRIPTION RATES
specialised parts has meant that a current transformer could
E
for
one
year
E
Including postage
not be used for these ranges and these scales are not linear.
- - - £1.2.0 per annum E
E Inland
The rectifier used for the A.C. readings is a bridge type made
annum
per
LI.0.6
E Abroad - - readily obtainable type.
up of four 0A70 germanium diodes
I9s. per annum E
E Canada - - This was thought preferable to using a meter rectifier on two
counts; firstly, as already mentioned, 0A70's are readily available, and, secondly, their use enables the instrument to be
employed (for comparison purposes) at R.F.
The series resistors and shunts are described in detail in the
Page
7 E
text of the article on the Multimeter and no special equipment is
...
...
E Editorial ...
...
E Telenews ...
8
...
...
...
needed when adjusting these components to their correct values
E Servicing Television Receivers IOE
for the meter movement concerned. In fact, the meter moveMetal Rectifiers and Crystal
ment is used as the standard in the procedure given.
12 E
IS
...
E Uncommon CRT Faults
Although a printed circuit is used as the basis of the construcVariable Voltage Stabilised
of the meter, it would be possible to use a conventional
tion
17
E Power Supply ...
...
...
method with tag-strips, but the advantage of the actual -size
Tracing TV Faults
...
... 20
E A Precision Wobbulator
25
layout given on the blueprint would be lost. Complete informaE Practical Television Multition is given on making the printed circuit and no difficulty
_ meter ... ...
28
should be experienced.
35
...
E PC97 Beam Triode
...
39
...
This design has been produced to give the amateur the chance
E Underneath the Dipole
43
...
E Letters to the Editor ..
acquiring a comprehensive instrument equal in sensitivity to
of
E ITA Station in South -East
expensive designs on the market (20,00Oû /V) and at conmany
44
...
...
...
E England
.,. 47
siderably reduced cost. Next month, we shall give details of a
E Your Problems Solved...
suitable case for the completed instrument together with more
E The Editor will be pleased to consider
E articles of a practical nature suitable E
information on the calibration, and we are confident that any
".
=
in
'Practical
Television
publication
= for
Such articles should be written on one
amateur who makes the meter will be assured of good results.
=
con- =
= side of the paper oniy, andofshould
tain the name and address the sender.
does not hold himself =
= Whilst the Editormanuscripts,
every elt ort
E responsible for the
made to return them if a stamped =
= will beaddressed
envelope is enclosed. All =
= and
intended for the Editor =
= correspondence
== should
be addressed to: The Editor, E
AT last the ever increasing costs of production have caught up
"Practical Television" George Newnes, =
with us, and it is now a necessity that the price of
Ltd., Tower House, Southampton Street. E
=
_
= London, W.C.2.
this magazine should be increased to 1s. 9d. The October issue
Owing to the rapid progress in the =
design of radio and television apparatus =
of PRACTICAL TELEVISION then, is the last at the present price of
and to our efforts to keep our readers E
increased
E in touch with the latest developments, E
= ls. 6d. and with the November issue the price will be
E we give no warranty that apparatus
columns is not the sub- =
E described in our
3d.
by
patent.
led
This decision was not one easy to make, but was the inevitable
drawings, photoCopyrightrs in
= graphs
and articles published in =
result of a continued rise in cost of paper, printing and many
is specifically
E "Practical Television" the
countries
= reserved throughout Convention
other expenses.
and =
the Berne
= signatory to Reproductions
or imitations E

-a

Contents

INCREASED PRICE

= the any
U.S.A.
of these
E of
= forbidden.

are therefore expressly

E

_
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Our next iuue, dated November,
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will

be published on October 20th.
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Tel ¢news
Television Receiving Licences

amplifier with a bandwidth of
The equipment will be used to
10Mc /s, and these amplifiers feed convey programmes to certain new
5in. cathode ray tube projectors low -power
satellite
television
operating at 50kV EHT.
stations which are being set up
The t h r e e projectors are to extend the coverage of the
mounted side -by -side, and only BBC's television service.
the centre one is on the normal to
the screen. An electronic correc- New TV Station for Wales
tion waveform has therefore to be
applied to each of the outer THE Postmaster -General has
Region
Total
approved the ITA's plan for
London ..
Cathode ray tubes to avoid " key1,948,296
Counties
1,594,721
stone " distortions of the picture. the erection of a station to serve
M i d l a nd.
d
..
1.723,126
the Flint- Denbigh area of Wales.
Eastern ..
..
.. 1,846,948
North Western
..
1,500,582
As announced in June, a group
Microwave Link for Satellite TeleSouth Western
976,0E3
Wales and Border Counties
known as the Wales Television
692,502
vision Stations
Association, has been selected as
Total England and Wales ..
10.282,198
Scotland..
THE British Broadcasting the programme company
1,034,430
for the
Northern Ireland
..
.. 168,178
Corporation has awarded a combined West and North Wales
Grand Total .,
.. 11,484,806 contract to Pye Telecommunica- area which will be covered by
tions Limited for the supply of three stations, one in Pembrokefour microwave links.
625 -Line TV at the Radio Show
shire, a second in the Lleyn
The links will operate in the Peninsula and this third one for
TWENTY -ONE of the television 7000Mc
/s
band and each will Flint and Denbigh. The total
receiver manufacturers who consist of a transmitting
population coverage of the three
exhibited at this year's Radio with two transmitters, terminal,
is estimated to be of the
Show in London had on show receiving terminal, withandtwoa stations
order of one million. The
TV sets working on the 625 -line receivers.
Authority has been assured of the
standard.
This was the first time that
commercial exhibitors had shown
405/625 -line TV sets in operation
at the Radio Show and visitors
saw them working alongside
standard 405 -line receivers.
Continuous daily transmissions
of a
625 -line
monochrome
demonstration picture were relayed from the Radio Show control
room to the manufacturers' stands,
where converters raised the frequency into the UHF band.

THE

following statement shows
the approximate number of
Television Receiving Licences in
force at the end of July, 1961,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.
.

..
North

..

..

Colour Television on a Large Scale

large screen colour
ANEW
television p r o e c tor has
j

recently been developed at the
Marconi Colour Television
Laboratories.
The projector accepts either
separate red, green and blue
signals, or a composite coded
signal, and projects a picture
measuring 12ft by 9ft on to a
screen 25ft away. Each colour
channel has a separate video

A

general view of this year's Radio Show, at Earl's Court, London.

www.americanradiohistory.com
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group's intention to broadcast, at
good viewing times, programmes
of specific interest to the Welsh
audience, including regular Welshlanguage programmes.
It is hoped that the Pembrokeshire and Lleyn stations will begin
transmissions in less than a year's
time, with the Flint- Denbigh
station coming on the air some
months later.
Transmitting Aerials for Five New
Stations
THE Br i t i s h Broadcasting
Corporation has placed contracts with EMI Electronics Ltd.,
for transmitting aerials and feeder
systems at five new stations in
Scotland, Wales, Cornwall, Lancashire and Oxfordshire, which the
BBC is building to extend its television and sound services and to
improve reception in the fringe
areas.
At the station now under construction at Llandrindod Wells in
Central Wales, turnstile arrays
have been installed on an 80ft
section at the top of a 250ft mast.
The stations under construction
at Redruth, Cornwall and Beckley,
near Oxford, will be equipped
with television and VHF sound
arrays on 500ft masts later this
The Morecambe Bay
year.
station, to be built near Barrow,
will be provided with a television
aerial on a 250ft mast, while the
Scottish station being built at
Ashkirk, near Selkirk, will be
equipped with television and
VHF sound arrays on its 700ft
mast.
All these arrays will be horizontally polarized with the exception of the television array at
Ashkirk which will be vertically
polarized.

Hospital Operating Theatre has
Built -in TV System
THE Queen Elizabeth Hospital,
Birmingham, was equipped
with a new type of closed circuit
television a s s e m b l y during
August. The installation was
officially handed over to the Dean
of the Faculty of Medicine at the
University of Birmingham by Mr.
B. R. Greenhead, Technical Controller of A.B.C. Television,
which has presented two television
camera channels to the University.
Both Camera channels have been
supplied by EMI Electronics Ltd.
One channel works on the 625 line standard and has been installed in theatre No. 3 of the
Queen Elizabeth Hospital and will

This new colour television projector has been developed

at the Marconi

Colour Television Laboratories. Three separate red, green and blue
projectors are used to produce the full colour picture.

be used for graduate and post
graduate study of surgical operation.
A second portable channel
405 -line standard-will be used
for microscopy, behavioural
research and many other study and
research projects in the Medical
school.
The EMI camera installed in
the operating theatre will enable
a large number of students in an
adjoining lecture room to watch,
on large s c r e en television
receivers, operations performed
by the tutorial staff.
A two -way microphone talk back system between the lecture
room and the operating theatre
will enable surgeons to explain
operations step -by -step, and to
give an immediate answer to
questions raised by the medical
students.
The camera, operated by
remote control from the adjoining lecture room, is fitted with a
motorised zoom lens which will
allow for general long shots and
detailed close -up study. The
camera, in a sterilised housing, is
built into the surgical lamp above
the operating table. By means of
a reflecting mirror the camera will
always be centred exactly on the
area of surgery, and requires no
adjustment by the surgeon or his
assistant's.

-

Television Equipment Contract

CONTRACT for the major
equipment r e q u i r e d by
Grampian Television Limited in
their new Studio Centre at

A

Aberdeen has been awarded to
Pye T.V.T. Ltd., of Cambridge.
Equipment being supplied by
Pye includes three Staticon Telecine channels, three Broadcast
Staticon cameras with their
associated control and monitoring
equipment and a comprehensive
master control system designed
specifically to meet Grampian's
operational requirements.
Underwater TV for Russian Tugs
FOLLOWING an order for TV
equipment placed by the
Finnish shipbuilding firm Valmet
Oy, Marconi underwater television cameras will be used for
salvage operations by a fleet of
seven Russian tugs.
Seven Marconi -Siebe, Gorman
cameras and monitors are to be
delivered to the Pansio Shipyard,
Turku, for installation on board
the diesel-driven salvage tugs now
being built.

Diving equipment, and underwater cutting and electric arc
welding devices, are carried by the
tugs. The cameras will enable
salvage experts to see work being
carried out by divers.

l
www.americanradiohistory.com
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No. 72 -THE INVICTA 338

By L. Lawry -Johns

(Continued from page 604 of the September issue)
THE method of biasing the frame output valve
V11A is unusual and should be noted (see
Fig. 3, last month). There are no cathode
components and the control grid is biased by the
high value of R56 and R57. This method of biasing
enables the linearity to be varied by altering the
H.T. at V12A (which would normally alter the overall height or vertical amplitude) whilst variation of
the screen voltage of V11A, with feedback from T4,

the common vision and sound I.F. amplifier. The
output of V3 is split to feed V4 (EF80) vision I.F.
amplifier and V8 (EF80) sound I.F. amplifier. The
output of V4 is demodulated by V5 (0A70 crystal
diode) which is inside the final I.F. coil (T1) can
-see Fig. 5 (last month).
The video signal is taken via L6 to V6 PCL84
pentode section where it is amplified before being
passed on to the tube cathode and V6 triode which
is used as the sync separator. The AGC is derived
from the triode grid, the actual applied AGC voltage
being controlled manually by a cancelling voltage
from the contrast control. The sync pulses are
passed by C56 to the line oscillator section of V12
(ECC82) and by R64 to the interlace circuit V11B
(PCL82 triode) before the filtered frame pulses are
presented to the frame oscillator section of V12

alters the height.
The bias of the sound output valves is also
unusual since it is derived from the line output
valve control grid, the normal ( -32)V being
divided by R44/R45 to provide some ( -7)V to the
lower end of the volume control. Decoupling being
carried out by C41 (251ÁF).

(see Fig. 3).

Volve Functions
Vl is the usual cascode R.F. amplifier (PCC84)
feeding V2 (PCF80) mixer -oscillator. The output
of the tuner is taken to the main deck via coaxial
cable where it is amplified by V3 (EF85) which is

The line oscillator works in conjunction with the
line output V13, i.e., there is no separate oscillator
as such and this also applies to the frame timebase
where V12 and V11 pentode form the frame
oscillator.

H.T.i 213V

R66

220k

P13

R69

2.2k

178
12k

VIS CPT
AW43 -8B

VERT
LINEARITY

C57
18OpF

0

E.H.T.

22

LIN

LINE SYNC
FROM C56

V13 PLBt

LINE

OUTPUT

Vld

PYBI

EFFICIENCY
DIODE

T5
LINE

C5B
'

.

VI

...I

OUTPUT
TRANSFORMER

O.OfyF

93V

L17

.E?ix

ECC/32

!zit _ _

OSCILLATOR
V

VIS

Ev86
SECT
21

TO R59.C52
SUPPRESSION
'NETWORK

O.005pF

100P F
C41 25yF

50V

°.IyT

R68 150k

HORIZONTAL HOLD

C62

.C65
C63

1000
pF

C69

0.53F

90pF
5kV

EMT.

14 -165V

SION AMP
ON PANEL

VOLUME CONTRO{,

Fig. 6. -The line timebase circuit: note the connection of the volume control
to the grid of the PL81, and the boost
line feed to the frame linearity control.
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The efficiency diode is V14 (PY81) and V15
(EY86) is the EHT rectifier. .V8 is the sound I.F.
amplifier, the output signals of which are passed to
an 0A79 crystal diode for detection. The detected
A.F. signals are amplified by V10A and then R/C
coupled to the volume control for amplification by
V10B, the sound output (see Fig. 7).
Fault Symptoms
No signals. Raster on screen when brilliance is
turned up, noise from loudspeaker but no vision or
sound signals.
Suspect V1, V2 and V3 and check H.T.2 voltage
(197). If valves and H.T. are in order, check R4
(5.6k) by the side of the tuner unit-the oscillator
H.T. feed resistor. Also check the similar resistor
inside the tuner (same circuit). There is another
5.6k in the mixer anode feed circuit, which should
be checked.
No Results, Heaters Not Alight (See Fig. 4 last
month)
Check the mains input and IA fuse. Check mains
at the large right -hand side mains dropper (black).
of
The 70éí section (R30) seems to have a habit the
going o.c. If this section is found to be o.c.,
dropper may be replaced or a 70f1 10W resistor
wired across the tags. When using a neon tester,
a glow will be obtained an one tag but not at the
other when a section is o.c. Note: at all times it
should be ensured that the black lead is connected
to the neutral side of the mains. If a neon tester
lights when applied to the chassis the mains leads
or plug must be reversed.
If the dropper records mains potential at all tags,
it is necessary to check through the heater chain
to ascertain which heater is o.c. The heater chain
was shown in Fig. 4.

HI 223V

H'1 2'3,/
C39
04011.1F

R43

10k

R42

270k

`

T3
Output

Tra nsfer.
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/
11-+----

0
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Ó
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___

"1'7,3
3

0_ _

05M-'""

Volume

v1Os

/,ECLBO

%2ECLBO

--1

14 ...

MNIMI

_TJ

15

-7.7V
Une Output

T38

circuit

R44, R45, C41

t

Sound Amp.

Sound Output

Fig. 7 (above).-The sound output
grid bias of VIOB.

7 1800pF

circuit: note the

Fig. 8 (below). -The connections and trimming points
the tuner unit.
Internal Aerial
Rejector

of

Trimmers (Bandpass)
Lower core

Mixer

Anode
Upper core
3315 Mc/s
Rejector

No Picture, Sound in Order

Advancing the brilliance does not produce a
raster.
Remove the rear cover and check the line timebase and EHT. If the line timebase is working,
the characteristic whistle should be heard varying
with the hold control. If the whistle is absent,
note the condition of the PL81. If this is red hot
internally, V12 (ECC82) may well be at fault or the
PL81 itself may be internally shorted. If a new
valve restores the line timebase, but the width is
reduced or the PL81 still overheats, check R69
22k and use a wire -wound resistor as a replacement.
If the PL81 does not overheat but the timebase
appears to be dead, check the PY81, and capacitor
C66. If the line timebase is working, check EHT at
the anode of the tube. If it is absent, suspect the
EY86 (V15). If EHT is present, check the voltage
at pin 3 of the CRT. If it is low remove the lead
from the tag and check the voltage at the lead. If
it is now about 450, suspect a 1st anode -cathode
short in the tube. Replace the lead on tag 3 and
short pin 7 to pin 8 (chassis). This may clear the
short. If not, short out R72 (470k) and again short
7 to 8. With R72 out of the circuit the short should
be blown clear.
If the EHT and first anode voltages are in order
and the cathode voltage is approximately 150 (this
depends upon the signal input) check the voltage
swing at pin 2 (grid) which should vary from

Fine Tuner

Channel Selector

0 -213V. If the voltage at pin 2 remains low check

C24 (0.25µF) and C52 (0.05µF).
Lack of Width

Ensure that the width sleeve on the neck of the
tube has not been pushed in too far under the scanning coils. To adjust this sleeve, it may be necessary
to slacken the assembly. Do not rotate the sleeve.
(Continued on page 36)
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metal octifiers
manium and silicon. Copper oxide and selenium
rectifiers have been used in the past mainly for
power rectification and are formed by a number
of elements clamped in series between metal plates
or discs which are used for cooling. Germanium
and silicon rectifiers, on the other hand, are formed
by a single crystal, for which reason they are usually
referred to as crystal diodes.
Selenium stacks are extensively used to provide
H.T. supplies for domestic radio and television
receivers, and of recent years, they have been

CRYSTAL diodes are a form of metal rectifier,
and all metal rectifiers may be considered as semiconductors. That is to say, they conduct a current
of electricity with very little resistance in the "forward" direction, while in the "reverse" direction
considerably more resistance is offered to the flow
of current. The forward and reverse actions, therefore, depend upon which way round the voltage
is applied to the rectifier, for, like a battery and
electrolytic capacitor, a metal rectifier is polarised.
Characteristics
In Fig. 1 is shown the metal rectifier symbol and
High
its polarising. When the voltage is applied so that
Low
resistance
resistance
current flows in the forward direction, as shown at
and low
and high
(a), two things will be observed: one, the current
forward
reverse
current
current
flow is in the same direction as the "arrow" in the
Battery
symbol and, two, in order to produce a forward
3
t
flow of current, the positive of the battery or supply
source needs to be connected to the negative of
a)
ll
the rectifier and the negative of the battery needs
to be connected to the positive of the rectifier. If Fig. (above). -When a supply source is connected to a
the polarities are matched, as shown in Fig. 1(b), metal rectifier as shown at (a), a high forward current will
result in the direction of the arrow. When it is connected
then there is a low reverse current. These points
as in (b), there will be only a small reverse current.
are well worth remembering.
The symbol arrow thus
Fig. 2 (below).
the valve in the circuit of (a) were replaced by a metal
indicates the direction of current
rectifier, it would be connected as shown in (b).
in the forward direction. The
positive terminal is usually
colour -coded red and corresponds to the cathode of a
rectifier valve, while the negative side corresponds to the
athode
anode of a valve rectifier. This
means, then, that if the valve in
the rectifier circuit of Fig. 2(a)
AC.
+
mains
is replaced by a metal rectifier,
the rectifier would be connected
as shown in Fig. 2(b).
These circuits show one of the
outstanding advantages of a
metal rectifier against a valve,
(a)
and that is that no heater power
(b)
is required. The total efficiency
of a metal rectifier is therefore better than a valve reduced in size by improvement
in design and by
rectifier, which is one of the reasons why metal
utilising the chassis
which the circuit is built
rectifiers are being used more and more by circuit as a heat conductor, on
thereby dispensing with the
designers.
air-cooling fins or plates. Such rectifiers are called
" contact -cooled."
Rectifier Types
Silicon rectifiers
now being used as power
There arc four basic materials from which metal rectifiers, and since are
the forward and reverse losses
rectifiers are made: selenium, copper oxide, ger- are below those of selenium
and copper oxide units,
1

-If

an

CF7S ta! dio ès

THE FUNCTIONS AND METHODS OF OPERATION
OF THESE TWO COMPONENTS
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they are more efficient and can
36
be made very much smaller
than the older type of rectifier.
Indeed, a silicon rectifier
designed for 250V r.m.s. and
320
300mA is no more than Jin. in
diameter and a little over +in.
300
in length and weighs only onetenth of an ounce. However,
0O
90
280
because of their h i g h e r ...
efficiency they require special
BO
q 260
treatment in the circuit. (A
:,.;.
very useful article on such
70
ÿ 240
their uses
rectifiers
and
-.
appeared on page 465 of the
60
if 220
June 1960 issue.)
rectiwl.
diodes
or
Germanium
50
Li 200
0
fiers are used mostly in signal
z5vo a 40 g
circuits, and because of their
180
low self-capacitance they make
}230
very good R.F. detectors and
30
160
¢
mixers. Crystal diodes gen=
erally are produced in three
20
140
ways. There is the point
l
_ 10
contact type, which is the
120
direct descendant of the " cat's
detector.
whisker "
crystal
O
0 10 20 30 40 50 60 70 80 90 100 110 120
This has an extremely low
internal capacitance, a low
Mean D.C. output current (mA)
forward current and a relatively
Fig.
4.
-The
characteristics curves of a selenium rectifier.
output
low reverse voltage. Then,
there is the junction diode
of a selenium or copper oxide stack, severe overwhich provides a higher forward current and is
heating would first occur, probably accompanied
more of a power rectifier. Finally, there is the
by flashing between the elements and a very
bonded diode, which in effect is a low- capacitance
unpleasant smell.
version of the junction diode.
Similar symptoms would result by overrunning
Rectifier Characteristics
the rectifier in the reverse current sense. From
Fig. 3 it will be noticed that the reverse current
If a milliammeter were connected in series with
increases gradually up to a certain point where there
the circuit of Fig. 1(a) and the applied voltage prois a rapid increase in current. The voltage at which
gressively increased from zero, a curve as shown by
this rapid increase in current occurs is called the
" reverse turnover voltage," and the resulting curtmA
rent will destroy the rectifier.
With power rectifiers, this turnover voltage is
of the order of 400V, while with smaller diodes it
Forward
is considerably less. When selenium or copper
current
oxide rectifiers are connected in series, the turnover
voltage (sometimes termed peak inverse voltage) is
increased, and this is the reason why two or more
rectifier stacks are connected in series in certain
+V
power units. It should be noted, however, that
copper oxide rectifiers are not generally suitable
for mains power supply units.

j

%/

r

F7,

v

Applications of Power Rectifiers

Fig. 3. -The general characteristic curve
rectifier or crystal diode.

of

a

metal

the forward current in Fig. 3 could be plotted.
Similarly, if the same process were undertaken
with the circuit of Fig. 1(b) a curve as shown by
the reverse current in Fig. 3 could be plotted. The
actual voltages required and the resulting currents
would depend upon the type of rectifier under test.
If the forward current rating of the rectifier were
exceeded, the rectifier would fuse, and in the case

When a metal rectifier is used as shown in
Fig. 2(b) there are three factors to be considered:
the rectifier shall be capable of supplying the
required current; the maximum input voltage
(r.m.s. A.C.) should not be in excess of the rectifier
rating; the maximum peak inverse voltage should
not be exceeded.
When the A.C. voltage at the negative terminal
of the rectifier in Fig. 2(b) swings positive, a very
heavy current flows from the power source through
the rectifier to charge the reservoir capacitor C.
This current is limited only by the resistance of
the power supply and rectifier and can rise to
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200V

Rom RF

amplifier

I

Typical effective
capacitance of diode

Oscillator
valve

R1

100k

AFC diode

1000pF- C4
O

1000
15k

R2

4.7 k

330k
R3
15k

/ Ct

4.

5

6

7

8

9

voltage.
Chassis

1000CpF

Fig.

3

Fig. 6. -This graph shows how the capacitance of a
germanium diode varies with a change in reverse

22k

100.}0

2

Reverse voltage (volts)

PF

5.-An

AFC

T

AFC control
voltage

circuit.

value many hundreds of times the working current when a large value reservoir capacitor is used.
With silicon rectifiers such a heavy initial current
could cause immediate failure since the current is
much larger with this type of rectifier owing to its
lower forward resistance. To avoid this and to hold
the current to a reasonable level a surge limiting
resistor R must be included in the circuit, as
shown.
A similar resistor is usually also recommended
with selenium stacks to minimise ageing which
could be aggravated by heavy peak currents.
Generally speaking, however, a selenium stack can
withstand an almost unlimited instantaneous peak
current, though this is not the case with silicon
units. Typical values of R are 2512 for a silicon
rectifier and 2212 or 4712 for a selenium stack,
depending upon the number of elements.
Higher H.T.
Normally, owing to the greater efficiency of a
silicon rectifier, when such a unit is used to replace
a valve or selenium rectifier, the resulting H.T.
voltage is somewhat in excess of that originally
obtained. Thus, to avoid exceeding the ratings of
associated components it may be found necessary
to reduce the output voltage, either by using a
surge limiting resistor of slightly larger value, or
by increasing the value of the smoothing or H.T.
feed resistor, or both.
When the A.C. voltage at the negative terminal
of the rectifier in Fig. 2(b) swings negative, there
occurs a reverse voltage across the rectifier equal
to the positive voltage across C together with the
peak voltage of the A.C. If the applied r.m.s. A.C.
is, say, 200V, then the peak value will be 280V
(peak voltage =1.4 x r.m.s. voltage). The voltage
across the reservoir capacitor under this condition
may be 230V, thereby giving a peak inverse voltage
across the rectifier of 510V. This may be as high
as 2.8 times the applied r.m.s. voltage in some circuits, having a low load.
In Fig. 4 is given the output characteristics of a
well -known selenium rectifier stack (STC Type

DSM2 /3) with an 8µF reservoir capacitor. This
shows the output voltage and input voltage over a
wide range of load currents with, and without, a
surge limiting resistor. The ripple voltage is also
given and, as is common to all rectifier circuits,
this increases with increase in load current. With a
larger reservoir capacitor, a larger output voltage
is obtained for a given input voltage and the ripple
voltage is also smaller. However, by reducing the
ripple voltage the time over which the diode conducts is also shortened, which means that the
charge of the reservoir capacitor has to be restored
during the small intervals at the peaks of the positive -going waves, and this requires current pulses
many times in excess of the mean current load.
Diode as Variable Capacitor
The self- capacitance of silicon and germanium

rectifiers is not constant but is dependent on the
reverse voltage. For instance, as the reverse voltage
increases, so the capacitance decreases.
This effect is exploited for automatic- frequencycorrection of local oscillators in television and
VHF -FM receivers. The diode is connected in such
a way across the oscillator tuned circuit that it
represents a part of the tuning capacitance. Thus,
the frequency of the oscillator may be altered within
a small amount by varying the diode bias voltage.
Oscillator Tuning
In Fig. 5 is shown such a circuit. The main
capacitance across the oscillator coil Ll is that
made by Cl and C2 in series. Also in parallel with
LI is the AFC diode. C3 and C4 simply give DC
isolation and are of such large value that they
have negligible effect on the diode capacitance. Ct
is the oscillator tuning capacitor.
The diode is biased from a standing bias of
about ( -4)V obtained from the potential divider,
121 and R2, across the H.T. supply. The control
voltage is obtained from a discriminator circuit,
which gives either a positive or negative control
voltage depending to which side of the tuning point
the oscillator has drifted. Thus, if the oscillator
tends to drift off frequency, the control bias automatically brings it on tune again.
This circuit is based on the S.T.C. Type GD14
germanium point-contact diode, and the diagram
in Fig. 6 shows how its capacitance varies with
reverse voltage.
(To be continued)
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CRT

Uncommon

faults
PECULIAR FAULTS WHICH MAY
NOT, AT FIRST, BE ASSOCIATED WITH
THE PICTURE TUBE

SOME

By D. P. Samuel

5

HERE' are many tube faults which are very
well known, such as obvious low emission, causing
a dim picture which may go negative, or black on
whites, when the brightness is turned up; shorting
electrodes, causing just a blank raster or uncontrollable brightness; open- circuit heater-and other
similar faults and their tell-tale effects.
On the other hand, there are tube faults resulting
in symptoms which appear to be unrelated to the
tube itself and, conversely, there are receiver faults
whose symptoms sometimes mislead the experimenter into suspecting tube trouble.
voltmeter
R2

*

°R

*:,:.\

V

'

V

V

Picture tube
heater

V
Mains
dropper
On /Off

switch

A.C.

o-0.'
Power
supply

Ammeter

o-s

i -A

Chassis

typical heater chain circuit of a television
receiver, showing ways of measuring voltage and
current, and of fitting compensating resistors.
Fig. 1.

Mains
dropper

o-

On /Off

switch

ddd1I111I1BI1i1:

Power
supply

Heater
transformer

To C.R. tube

Fig. 2. -The correct method of wiring a heater
transformer for the CRT. The resistor RI of Fig. 1
should be included to balance the heater chain.

Shorting or Ageing Heater
Normal low emission symptoms are caused by
the electron- emitting substance on the tube cathode
deteriorating with age. This means that there are

fewer electrons -and fewer electrons impinging on
the screen results in a loss of brightness.
However, the quantity of electrons emitted also
depends on the temperature of the cathode, and
since it is the heater which raises the cathode to
the temperature which produces most electrons, it
can be understood that a low- emission system may
be caused by a faulty heater and not by a worn
cathode.
The heat produced by the heater depends on the
power that it consumes and, in almost all modern
sets, this power is extracted from the heater chain
current (see Fig. 1). A heater is rather like a small
electric fire the power loading of which is related to
the resistance of the element and the voltage applied
across it.
Let us take an ordinary picture tube heater rated
at, say, 6.3V and 03A (typical figures). When such
a heater is hot and has 63V across it, then its current will be 03A (or should be). The wattage
loading of the heater is equal to the voltage multi plied by the current which, in this case, is 1.89W.
This simply means that the tube manufacturer has
discovered that the heat produced by a loading of
1.89W is sufficient to bring the cathode in the tube
to the optimum emitting temperature. Theoretically, if the loading is greater, no more electrons
will be emitted and if the loading is smaller fewer
electrons will be emitted.
Now, the tube heater is placed in series with the
heaters of all the other valves in the receiver which,
like the tube heater, all require 0.3A. The resistive
elements of the heater circuit are, in fact, adjusted
in relation to the supply voltage so that exactly
03A will flow in each heater.
Loading
Assuming that the tube heater is in good order,
exactly 63V will be developed across it and the
heater will load at the optimum 1.89W. However,
this will happen only if the resistance of the tube
heater is correct and the same as it was when new.
The optimum resistance for the heater can easily be
found from Ohm's law by dividing the heater
voltage by the current, e.g., 63/03, which is equal
to 2152. This is the " hot " resistance, of course, for
when the heater is cold its resistance will be smaller
-this is why thermistors are used in series -con-nected heater circuits. The resistance of a therm
istor is high when cold and low when hot, and thus
cancels out the opposite effect of the heaters.
It sometimes happens that the resistance of a
heater becomes less as it ages. Let us suppose that it
falls to 1552 from its optimum 2152. Now, since the
current in the heater chain is controlled (the very
small decrease in resistance of the whole chain will
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have no significant effect on the current), the current in the tube heater will remain at 0.3A, but the
voltage across it will now be 0.3 multiplied by 15
(Ohm's Law), which works out to 4.5V. The
heater loading will have changed from 1.89W to
135W (i.e., 4.5 x 0.3), which is a drop of 0.54W.
This means that even if the emitting properties of
the cathode are in order, it will be unable to provide
the full quota of electrons for a picture of normal
brightness.
Heater Short
Exactly the same thing happens if a part of the
heater short -circuits. The resistance of the heater
will be less than optimum, the voltage across it will

October, 1961

reasonable a tube with an aged or partially shorting heater can usually be made to produce a picture
of good brightness by removing it from the constant current supply and connecting it in a constant
voltage circuit.
Before this procedure is adopted, however, one
must be sure that the heater is, in fact, to blame.
This can be proved with an A.C. multimeter.
First, it should be ascertained that the heater chain
current is 0.3A by connecting an A.C. ammeter in
series with the tube heater, and then an A.C. voltmeter should be connected in parallel with the
heater. Alternatively, the heater voltage of several
valves in the chain could be measured
if the
reading is correct (usually 6.3V), the heater current
may be taken as correct. If the current is correct
and the voltage across the heater of the tube is low,
then the heater is responsible. If the current is low,
the voltage across the heater will also be low even
if the heater is in good condition. Such trouble
would indicate that the mains dropper is set to an
incorrect value.
A constant voltage for the tube heater can be
obtained from a 6.3V heater transformer. The
tube should be disconnected from the heater circuit
and a resistor (R1 in Fig. 1) having a value equal
to the heater resistance should be connected in place
of the heater (in the example given it would be 2111
rated at 3W or 5W). A heater transformer should
be wired into the circuit as shown in Fig. 2. The
primary of the transformer should suit the power
voltage and should be connected across the receiver
side of the on /off switch, so that the switch will also
switch on and off the tube heater.

-

Overloading

it/

3.-

Fig.
Occasionally, when using reconditioned
tubes or
there is a change in the tube characteristics, the resistors RI and R2 may require a different
value to compensate.

if

fall, the current will remain essentially normal and
the wattage loading will be reduced. It must be
remembered that this happens only because the
heater chain current is little affected by the change
in the resistance of the tube heater. If the tube
heater were fed from a transformer, then matters
would be entirely different. The voltage across the
lower resistance heater would hold at 6.3V and the
current would rise. In the case formerly illustrated,
the current would rise to 63/15, which is a little
over 0.4A. The wattage loading would also rise to
63 x 0.4 which is a little over 2.5W-0.61W more
than it should be.
A heater transformer provides a constant voltage
supply, while a series -connected heater chain
provides a constant current supply, which is the
reason for the two effects described. The effect on
the heater itself is that an aged or partially shorting
heater in a constant voltage circuit will glow far
brighter than normal and in a constant current
circuit will be dimmer than normal. These points
are well worthwhile observing during the course of
diagnosing for tube trouble.
The use of a Constant Voltage Supply

Provided the emission of the cathode is fairly

As we have already seen, a constant voltage
applied across a low resistance heater will increase
the loading above normal. Most heaters can stand
this, but it must be remembered that the heater
is then being overloaded so that the improvement
obtained may only be for a short while, as the
heater may eventually become open circuited.
This same set -up can, of course, be used to enhance the emission of a tube with a worn cathode.
In this event, however, the heater transformer
secondary should deliver about 7 or 8V as the
process is one of raising the temperature of the
cathode in order for it to " boil off " more electrons.
This may or may not be successful, depending on
the condition of the cathode. It may also result in
almost immediate heater failure. Nevertheless, if
the tube is otherwise useless, there is nothing to
lose.
A tube with a heater- to-cathode short, or intermittent short of this kind, can be subjected to
similar treatment, but in this case the heater transformer must be of the low- capacitance variety to
prevent the higher frequency video signal components from being lost in the low- impedance heater
circuit and mains supply.
An alternative method of passing more current
through a low resistance heater is to bypass all the
heater chain, except the tube heater, by an additional resistor (R2 in Fig. 1). The value of this
resistor should really be adjusted until the voltage
across the tube heater rises from its low value to
its normal value.

(Continued on page 22)
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Variable
Voltage
Stabilised
Power
Supply
By R. Brown

MAKING A SIMPLE UNIT FOR
WORKSHOP EXPERIMENTAL PURPOSES
(Continued from page 596 of the September issue)

V V E can now fix the minimum output voltage.
This must be such that the valve, V2, has sufficient
anode voltage. Under the conditions in which it

is being worked, an anode voltage of as low as
about 30V is sufficient, and this fixes Vout at about
200V.
The Circuit Diagram

The complete circuit diagram was given in Fig. 5.
A number of additional components
have to be added to the basic circuit, in
order to ensure optimum conditions in
a practical unit.
A capacitor C3 is connected across
the neon V4. This has the value of
0.1µF and its purpose is to reduce the
effects of random noise in the neon
stabiliser, which otherwise would be
present in thé output voltage. With the
basic circuit, the gain to the 100c /s
ripple voltage is the same as the gain
to ordinary mains variation and the
load variations, and the ripple is
considerably reduced by the stabiliser.
The gain to the ripple can, however,
be considerably increased by connecting a capacitor, C5 of 0.25µF, across
the potentiometer Rl (Fig. 1). This
acts as a short circuit to the ripple
voltage and prevents the reduction in
gain introduced by Rl and R2 of the
basic circuit operating at ripple frequencies.
The single potentiometer R1 of the
basic circuit is replaced by two potentiometers R8 and R9, and a fixed
resistance R7. This allows finer control
of the voltage and the pre -set potentiometer R8 is used when setting up the
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power supply to ensure that R9 controls the output
voltage over the desired range of 200V /300V.
A large capacitor C6 of 0.5µF is connected across
the output terminals. This serves to reduce any
residual noise and ripple voltages. The value of
the output voltage is indicated by a moving coil
meter Ml. This can be any of the small movingcoil milliammeters available on the surplus market.
A one milliamp movement was suggested in the components list, but this is not critical. The resistance
R11 should have a value such that, with an output
voltage of 300V the meter gives full scale deflection.
With a 1mA meter, Rll should be 300k. This
will ensure that 300V does give full scale deflection.
The meter scale can now be calibrated to indicate

0-300V.
A further capacitor C4 was found to be necessary. This is a 20pF capacitor, connected between

anode and grid of V3. It was found that in certain
circumstances the unit became unstable. This is
an effect common in negative feedback systems and
was cured in this case by using C4 to reduce the
high frequency gain of the system. It may well be
found with some units that C4 is not in fact necessary and the unit is stable without it. However, it
is a small cheap component and is well worth
having. It is conceivable that instability could
occur even with C4 in place, although this effect
has not been met with in practice. If instability
should occur then it can be cured by increasing
the value of C4. It is most unlikely that instability
will occur with C4 in place, and it is worth keeping
the value of this component to a minimum, for the
reduction in high frequency gain it causes
increases the high frequency noise in the output
from the unit.
The resistances R6 and R4 are grid stoppers
included to prevent any tendency for parasitic
oscillations to build up.
The value of R2 could be chosen to give a
convenient value of screen voltage for V2, but it

An above- chassis view
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can,

if carefully chosen,

also assist in the stabilisa-

tion. In fact it will increase the stabilisation
through screen feedback quite considerably, provided it has a value equal to u2.g2.rV4; where
122.g2 is the amplification factor between gl and
g2 in V3 and rV4 is the A.C. resistance of V4. In
the case of the EF42, the value of µ2.g2 is about
85 and the value of rV4 for the 85A2 is 300f2. A
more realistic value for µ2.g2 is 65, and this gives
a value for R2 of 23.5k; 22k is a suitable value for
this position.
The H.T. Supply

The H.T. supply unit is of quite conventional
form, the valve used being a 5R4GY-quite a large
valve for this application, but it does leave something in hand for any future increase in the output.
Two transformers are shown, one providing 350-0 350V, 60mA for the H.T., 5V for the 5R4GY,
and 6.3V for the EL37. The other transformer
provides 6.3V for the EF42, and 6.3V output on the
front panel. There is no technical reason for using
a separate 6.3V filament transformer like this, and
a single mains transformer could be used. It is,
however, essential to have two 6.3V filament

of components and wiring diagram.

windings, because one of the 6.3V windings has
to supply the EL37, and it should be strapped to
the cathode of this valve: this means that it will
be between 200V and 300V positive with respect
to earth, and so it is not suitable for feeding the
EF42 and the front panel output. When looking
for a suitable transformer it was found that it was
cheaper to buy a standard domestic mains transformer with one 6.3V winding and buy a second
flament transformer to provide the other 6.3V
supply.
Two on /off switches are used. One is a single pole single -throw mains switch for switching the
whole unit on and off. This is connected in the
primary circuit of the transformer Tl and T2. The
other is similar to the first, and is used to switch
off the H.T. supply, while keeping the valve
filaments on.
The filter uses a 5H smoothing choke, a 32/AF
electrolytic input capacitor, and an 8µF smoothing
capacitor -all quite conventional.
Constructional Details

The construction and layout of the unit can be
seen from Fig. 6. The layout is not at all critical,
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the only important point being that the grid lead
to V3 should be kept short, so as to minimise any
hum pick -up. The chassis is of a box form about
12in. X loin. X- 2 1-in., with a front panel
12in. X 7in. The layout of the power supply
section will depend to some extent upon the transformer and choke used, and in the unit constructed
by the author both the transformer and the choke
are of the chassis mounting type, and are on top of
the chassis. The smoothing choke did not have
any fixing holes, and so is held in place by a strip
of metal strapped around it, and fastened to the
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layout shown in Fig. 6 is followed, then this will
be achieved. The only point about the remainder of
the wiring is that it should be kept reasonably neat.
Setting Up

Having constructed the unit the only setting up
required is the adjustment of the pre -set potentiometer R8. This should be adjusted until the
potentiometer R9 permits the output voltage to be
varied from 200V-300V.
The working range of the instrument is nominally
200V -300V, 5mA -50mA for a mains variation
of ±6 %. Somewhat higher output
can, however, be obtained at lower output currents. From Fig. 2 (last month),
operation is possible anywhere below
the line of the -2V grid bias limit;
thus it is possible to have an output of
400V, provided the current is 10mA or
less, and an output voltage of 350V
can be obtained at currents of less than
24mA. It will be necessary to use both
R8 and R9 to obtain these higher
voltages.
It is also possible to operate below
the 200V lower limit at all current
levels. Below 200V, however, the gain
of V2 falls off rapidly, and the stabilisation provided by the unit becomes very
poor. Down to about 175V it is, however, still better than the results
obtained from a simple H.T. power
supply, and it may well be useful for
some purposes. The 2V grid bias limit
is drawn for the mains 6% low condition, and when it is known that the
mains are normal or high this limit can
be moved up, and higher voltages and
currents taken from the unit.
Thus the basic trouble -free operating range of the unit is 200V-300V,
5mA -50mA; but provided one is
prepared to study and understand the
load diagram of Fig. 2, and to keep
the diagram handy, the operating range
can be usefully extended.

-

Mother view of the power supply.

The small filament transformer is fixed
underneath the chassis, being bolted to the side
panel near to the bac!-. The electrolytic capacitors
fit under the chassis -their actual fixing depending
upon the type of component used.
The two on /off switches are fixed through the
front panel and the front of the chassis.
A six-way tag board is used to hold many of the
components in the stabiliser circuit, and this is
mounted to one end of the chassis to one side of
the line of valves. Five components are mounted
upon it, the sixth tag serving as an anchor point
for the resistors R4 and R5. The voltage control
potentiometer, R9, is mounted at the end of the
chassis. The pre -set potentiometer, R8, is mounted
underneath the chassis with the shaft upwards.
The meter is fixed to the front panel -its actual
method of fixing will depend upon the meter
chosen. H.T. and 6-3V output terminals are fitted
on either side of the meter on the front panel.
chassis.

Wiring
As has been mentioned, the wiring is, with one
exception, not critical. The one exception is that
the grid lead to V3 should be kept short. If the

An Unusual Cause of Hum
An unusual cause of hum was encountered
during the fitting of a 2V booster transformer to
the heater of a CRT fitted in an Ekco T164.
The 25% booster transformer was fitted on
the roof of the cabinet and the heater leads taken
down to the tube base. A prominent buzz was
heard from the rear of the receiver that had not
existed before. The scanning coils were examined
as was the laminations of the newly fitted transformer and during these tests the buzz faded and
returned erratically. In the glare of the bench
light the outline of the flex leads from the
boost transformer seemed blurred. They were
strongly vibrating and causing a mechanical buzz
against the focus assembly. When pulled away
from the region of the focus magnet, they ceased
to buzz. The heavy current flowing in the flex
(over 1A) produced a magnetic field that reacted
with the powerful focus -magnet field sufficient to
vibrate the wires at the mains frequency. Dressing
back the flex from the magnet stopped the buzz.
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TRACING

TV FAULTS
By G. J. King

(Continued from page 618 of the September issue)
C5eAST month, the need for logical step -by -step
location of faulty parts in TV receivers was stressed
and a general description of TV circuitry given.
This month a specific type of fault will be examined.

Signal Paths

Referring again to Fig. 2, it will be seen that the
directly related stages of the signal paths follow a
definite pattern. This applies particularly to those
stages concerned with. I.F. signals, for in order to
ensure optimum stability, the designer has to
arrange the layout of the stages so that the stray
inductances and capacitances of the interconnections are as small as possible. This means,
of course, that adjacent stages have to be placed
as close as possible together.
This was illustrated in Fig. 1, from which it may
be seen that the signal from the tuner (stage 3)
goes direct to the common I.F. stage (stage 4),
and that stage 4 goes direct to stages 5A and 5B,
and that stage 5B goes direct to stage 6B and
so on.

This necessary pattern assists considerably in
stage identification. In most cases, the various
stages, as shown in block form in Fig. 1, can be
picked out without too much trouble simply by
examining the top of the chassis, with the back
cover removed from the cabinet. It may be
necessary to establish certain valves in terms of
function and type, but this is not difficult with
the help of a valve data booklet. In some cases,
however, it may be necessary to remove the bottom
cover from the cabinet, or slip the chassis from
the cabinet in order to examine the stage continuity
from underneath, but this should be avoided if
possible (unless the inspection cover at the base
of the cabinet may be removed easily) for the disturbance in removing an awkward chassis may
introduce other faults before the original fault is
found, when it is undertaken by an inexperienced
operator. Nevertheless, later on in the process,
it may be necessary to remove the chassis.
In most cases, it will be unnecessary fully to
identify all the stages. For example, if now we
go back to the fault lack of sound detailed
earlier, and assume that there is no residual hum
from the loudspeaker and no crackle when the
volume control is turned, all we need find out
first of all is the location of the loudspeaker. This,
of course, is simple enough, as also is tracing the
wires from the loudspeaker to the sound output
transformer. At this stage the fault may be found
may well be a wire disconnected from the
speaker circuit.

-it

Tracing in Greater Detall

On the other hand, the speaker leads may be
intact. The next stage, then, would be to locate
the sound output valve. Again, this should not
be difficult, as the loudspeaker is connected to the
output transformer and the output transformer is
connected to the ouput valve (see Fig. 2). Moreover, we should now have some idea of the type
of valve used as output.
Having located the valve, the receiver should be
switched on and the heater of the valve observed.
If this is alight then, at least, we know that the
valve is receiving heater current and that the heater
of the valve is good (two more observations as to
what is not wrong). Now give the set time to
warm up properly (five to ten minutes) and test
the temperature of the valve with the hand. If
the valve is taking a fairly reasonable anode
current, as it should do, the temperature of the
envelope will be such that the hand (or finger)
cannot be held in contact for more than a couple
of seconds. Take care to avoid electric shock
when delving inside a television set with the power
switched on. There is always a risk of shock, and
this a hazard that the experimenter has to accept,
but if due precautions are taken, such as ensuring
in the case of A.C. /D.C. type receiver that the
chassis is connected to mains neutral (use a neon
tester). Also take care that earthed objects, such
as other electrical appliances and the like, are outside the range of contact when dealing with the
inside of a " live " set, and that the hand is steered
clear of E.H.T. and H.T. points.
If the valve is hot, it is passing H.T. current.
If it is warm, then it is possibly being warmed up
by its heater alone. If it is excessively hot, and
glowing red hot internally, then there is trouble
in the associated circuit. This would possibly be
the case with the symptom under discussion; a red
hot screen, grid and no residual hum from the
speaker would indicate without doubt that the
output valve 'is running without anode voltage.
The screen grid would then pass very much more
current than it should and would thus become red
hot.
In nine cases out of ten, lack of anode voltage
here is caused by an open -circuited sound output
transformer primary winding -the winding which
is connected between the anode of the valve and
H.T. positive. There are other possibilities, but
they are somewhat remote, such as a short- circuit
in a tone -correction capacitor connected between
anode and chassis. Normally, however, such a
capacitor is connected, in series with a resistor
across the primary winding of the transformer, so
a short, although cutting out sound (or most of it)
would not starve the anode of H.T. voltage.
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Lack of H.T. Voltage
If the valve is only warm to the touch, the
trouble would be caused either by a low- emission

valve or by lack of current in the valve. In the
latter instance, either the screen grid feed resistor
or (if fitted) the main resistor supplying H.T.
voltage to the output valve would be suspect.
In Fig. 3 is shown the sound output stage of
the receiver under discussion, and the valves tie
up with those marked in Fig. 2. It will be seen
that the anode of the output valve (the pentode
section of V9) connects to one terminal of the
output transformer T1 and the other terminal is
connected to the H.T. positive line via resistor R78.
Failure of this resistor would cut off H.T. voltage,
and the valve would be just warm, as described.
C63A could have developed a short- circuit which
would overload R78 and possibly cause it to burn
out. This would be seen by inspection. R79 is
the screen grid H.T. feed resistor, and would fail
likewise with the same symptom should C63B
develop a short. Another cause of the trouble
could be open -circuiting of the bias resistor, R81.
This would possibly " blow " C64, which would
then have considerably higher voltage across it
than its working rating provides.
To check these latter possibilities it would have
been necessary to graduate from pure observation
to practical servicing. However, the fault may
have been discovered long before this time from
observation alone. For example, the speaker wires
may have become disconnected; the output trans-

former primary may have been open -circuited as
indicated by the symptom of a glowing screen
grid; R78 or R79 may be obviously burnt,
indicating a short in C63A or C63B. At some
stage in the exercise, V9 itself may have been
tested in a dealer's shop on a valve tester. This
would have given one more important positive or
negative fact which would govern the subsequent
action.
Output Stage Normal
We must now assume that the initial tests of
operating the volume control and listening closely
in the speaker indicated that the output stage was
in order. We will suppose, therefore, that residual
hum could be heard from the speaker, but that
there was no apparent crackling when the volume
control was operated.
This latter factor should not be rated too highly,
since the volume control may be in good order
and not produce crackles when turned. Nevertheless, we must be sure that the output stage and
sound amplifier are working before continuing with
the diagnosis, bearing in mind still that the fault
must be somewhere in stages V8 and V9 (Fig. 3)
as we proved in the very first place.
It may now be necessary to remove the inspection cover from the bottom of the cabinet or, at
least, gain access to the volume control itself,
which may be possible without removing anything
more than the back cover.
Common I.F Stage
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This should be compared with the block
Fig. 3. -The circuit diagram of the sound section of a receiver.
of the September issue.
diagram of a complete receiver which was given in Fig. on page 616
1

v
www.americanradiohistory.com

i,

HT.+

22

PRACTICAL TELEVISION

October, 1961

Hum Test
The volume control should be turned to
maximum and, with the set switched on, the blade
of a screwdriver should be brought into contact
with the centre tag on the side of the control (but
be sure that contact is not made with any of the
tags on the mains on /off switch at the back of
the control, as an electric shock or a mains short circuit may result). If the screwdriver is being
held by the insulated handle a finger should then
be brought into contact with the blade. If the
sound amplifier and output stages (V9 in total)
are working, then a very loud hum will be heard

ture with the fingers. This valve will not get as
hot as the output valve, but should run at a fairly
reasonable temperature, which after 20 seconds
or
so should become uncomfortable to the touch.
A valve which is only slightly warm will indicate
emission failure or lack of H.T. current. The
former may be proved by a valve test or sub sitution test, while the latter really requires a testmeter of some kind.
The H.T. voltage on the anode, screen grid and
cathode should be measured. The actual voltage
is not highly important at this stage, since the
symptom is one of complete failure and there is
from the loudspeaker.
bound to be a
failure of some component
If this does not happen, the screwdriver should or other, whichcomplete
would almost certainly have caused
be brought into contact with the control grid of H.T. failure in the I.F.
assuming that
the pentode section (pin 9-Fig. 3). If the output it had been necessary to amplifier,
follow the exercise right
stage is working, which it should be in view of
through to the stage now being described.
the build up to this stage, a lesser hum will occur
The most likely cause would be a short -circuit
from the loudspeaker.
in the screen decoupling capacitor, C56, resulting
in R74 overloading and possibly burning out.
Anode Load Resistor
Again, this would be seen from close examination
If all is according to the plan; that is if hum of the associated components around the valveholder of V8.
is present at the control grid of the pentode but
The complete process of logical stage -by -stage
not at the centre tag of the volume control, the
sound amplifier (triode section of V9) stage is at testing for the symptom of no sound (vision
normal) has now been described. The exercise
fault. Apart from the valve itself, the most likely
and possibly only cause is open -circuit of R80, has been one to reduce the number of operations
to a minimum by observing the behaviour of the
the triode anode load resistor.
set when the controls are operated, and then conNow we must assume that hum occurs at the
volume control, but the symptoms still remain. The centrating on those sections of the circuit in which
trouble must now be somewhere in the sound the fault is most likely to be present, after first
detector or sound I.F. amplifier stage (V8 of eliminating those sections which are obviously
working correctly. In most cases the fault will be
Fig. 3). It is unusual for much to happen to the
discovered long before the game is played right
sound detector as it does not carry H.T. power
and possesses only a few components. However, out, and in some cases the faulty part may be
found
by pure observation and without having to
if the circuit features a semiconductor diode, this
put a meter to the circuit or even take the chassis
is best tested by substitution before going any
from the cabinet.
more deeply into the problem.
The sound I.F. valve should, as before, be
observed for heater glow and tested for tempera(To be continued)

Uncommon CRT faults
(Continued from page 16)
This is accomplished, of course, by injecting
more current through the heater via the resistor.
For instance, if an extra 50mA is required to
bring the voltage back to normal, then the

resistor should have a value equal to the power
voltage divided by the extra current required. If
the mains voltage is, say, 250, the resistor should be
250/0.05, which is 5,00052.
The power rating of the resistor is important,
since it is called upon to drop almost 250V at 0.05A,
which works out to 12.5W. In practice a 15W wirewound, component would be employed. This
should be mounted in a well ventilated position so
that its heat will not affect any of the other parts.
Altered Tube Characteristics
With certain reconditioned tubes and with
normal tubes as they age, the characteristics sometimes differ from, these of new tubes. This may
show up in one of two ways: it may be found
impossible to black out the screen completely by

turning down the brightness and contrast controls;
or it may be found impossible to secure sufficient
brightness to secure the correct contrast ratio by
turning up the brightness control -resulting in a
picture which is too black and white.
The former symptom would mean that the tube
requires a larger negative bias on its grid for beam
current cut -off than is normal. In practice a cure

can usually be effected by increasing the value of
the resistor connected between the brightness control and the H.T. line (RI in Fig. 3). This makes
the grid less positive at minimum brightness setting
(e.g., more negative with respect to cathode).
The latter symptom would mean that the tube
requires a smaller negative bias on its grid for beam
current cut -off than is normal. This is best handled
by introducing a resistor at the earthy end of the
brightness control, as shown by R2 in Fig. 3. Sometimes resistor R2 may already be fitted. In this
event, its value should be raised by about 5k to
10k to give the required range of brightness control adjustment.

Y
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good quality
Price
99/tlfor
er
i complete utransformer,
B
x
Pius 5/. P. & P.

lightLatest 11.6.14. TUU Turntakte, together with
weight Starr Galaxy dual sapphire crystal turnover
pick -up head. Truly amaaing value
Carr. 3/

£3 -10

,

HW58-80

HI -FI F.M. TUNER KIT

19
19
19
19
12

£1 -15

CRM178£215

1W

HM16,
CRM62ACRM152BÓRM8,
PLEASEI NOTE:

RECORD PLAYERS

4 -SPD.

MW81.14C,

MCW81¡74,

141K, 7201A, C14FM, CRM141, CRM142,
CRM148, MW813-24, MW89.44
171K, C17FM, CRM171, CRM172, MW43-94,
M W 48-89

COMPLETE RECORD PLAYERS
.. £6 15
DAB, 4 Speed Autochanger
B.S.R. DA20, Autochanger
Garrard 210 /209
EMI 4 Speed Single Player

ESDue

1211PA, 121K, C12B, CRM121, CRM191A,

(PPz6')

(Piz')
39/( °,&, -)
TV's
CHANNEL
CHANNEL TV'S 59/- (Phöi)

B.S.R. DAB, 4 Speed Autochanger Stereo
Head
B.B.R. D414, 4 Speed Autoehareger

DIRECT FROM OUR FACTORY

TUB

FURTHER HUGE PURCHASES DIRECT FROM SOURCE

12"
14"
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0/- 64%U 18/9 DK82
128.17
6/8 g18PT 11/- DK91
128K7 4/9 qg
8/- DK92
128ä71$'8/8 77
0/8 DK96
1225
0/- 78
616 DL33
DL36
82/8
1457

7/9 12807

18/e
9/7/8

7/-

7/8
7/3 19AQ5
918

llLtll
0%8
19808G16/- 83
185BT 18/- DL91
718

ll/8
6/8

T/6

7/6
8/8
9/8
0/

8/-

ÌS

611
9/9 PABC80
e UF42
DD4
7/
7/- U14
EH86 10/8
e/- UF86 8/
EN31 16/- PCC96 7/8 U18
14!
U2I
6/8
UF86
19/POCR8
EY51
15/- UF89
7¡
Smau 8/- PCC89 19/8 U24
7/
12/8 UTAl
8/- EY88
8¡- PCF60 7- U26
6/- PCL82 7t8 USl
EZ3b
7/9 UL46 19/
9/8
iv_ B740 8/8 pC1.89 10/6 U35 11/- IIL84 7/ e
26!,, gs
O/4/8 U43
8/- UÓB 1Ál

EDF80
ECF87
ECH21
ROH35
ECH47
SC/181
hCL82
pLt38

8/8
8/8
12/6
9/8
8/8

EFDb

8

EM84

/- um

8

p2g

8/8 8071R) S/9 DL94
6/9
8/8
1,50
5/9 UU7
7/9
713 EFOy
18h 8ge
B)
16¡- DL96
416 EZ81
9d. R140 13/6 BM
9/9 na,
EA50
6/8 7Y4
I8/9
g/g D68
4/9 UUB
171
7/8
716 EF41
32/8 983
RABC80
19/8 77A
1218
0234
7/9 6119
819, eBW6
0/6 UYlN' 11,
d/U76
S/8
8l9 EAC91 4/6
PL88
8/8/SD8
17/UY21
6LD8
11,
6BW7
6l9
617/9
7/6 HL41DD9/8 P1.3M 10/6 U78
2/8 EAF42 8/0 EF42
16/- 856
6
4/6 8BE8 41948 6LD19 7/8 1001 11/BVR2 7/8 pLSe 1616 U191 ill- IIY41
EpgO-BR
30/5788
7/6 PLBl
9/8 UY86
81
2/- KLSñ
8/9 1,2R1
718
4j' E841
4/9
8/8 10P114
5/9 8óLeli 019 9003
6/E 657
819 PL82
KT52
418 öCb
U282 16/- VR106/80
EP60-USA
8/B
900'1
7/9 25LB0T 9l8/6
EB9]
141- 1OL14
4/9 BPl
7/.
6i
7/- 6C8
KT880
8/6
U909
8/0/9
PL83
9/4j- EBC9
8/8 /OLDS 7/9 25Y50 9/- 9003
8/9 8118
Vß160f
810 609
12/6
81/.
EBC33 4/9 EFBe
7/6 emu 1114/9 HT44
11/918
Q70 618 10P13 91- 26Z6° 8/- A'L31
EB1A1 8/- EF85
8/8
HT46
BIB 6C116
8/8
9/8 W81M 11
U403
PY25
11/8
B/8
2628
12/- B88
7I9 EF86
EBC81
K'r61
8I6
69/6/W76
11404
7/9
PY3I
B65
4/8
7/6 1gP18 76
8 6 6R70
7
8/9 SDI
2l/- EBF89 S/8 EF89 819 KT63 8/8 PY32 10/- U801 28/ W81
61- 8ÓÑ5
5/9 12A8
12/8 lIeA7
BIB C1ilA1
4/9 603
8!- K7'öö 18/8 PY30
UABC808/6 YB1M 11
EF93
7/CCH80
341'
819
4/9
12AH7
9807
9/8
4/9
30FL3
EBL21 12/6
8/9 6D6
1/e
l'l'33
8/4/6 12Aß8 9/9 ,y0L1
4/9 6607
7/%66
6 9 8F1
6/8 KTW61 6/9 PY81
11
1/8 EBL31 21/- ÉF95
0/8 U&/11 8%- Y68
PY82
4/6 12AT6 7/6 30P4 12/8 D68
0/8 86J7
öF60
1
818 EK32
7!B KTW68 6/9
SIB EC52
!8 UBC41 7/9
6/8 12AT7 6/6 80P12
7/- 88K7
8/- D77
8/8 EL32
11/ BFBM
418 KTZOB 6/8 PY83
P2ó0
we UHO81 10/- Y76M 11 /5/9 ECHO
0152
8/12AU7
8/6SL70T
tlF80
6/8
8/9
30P16
4/8 EL88
11/E091
8/- L88
1 /8
Y78
12/8
7/9
0A80
UBF89
2/9
351,gG1
9/_
R18
11/12A%7
0/9
4/9
68N7I1T
8/6
818 BF19
711
%79
2/6 F.CC31 9/6 EL36
ef9 DA90
7/- R19
6/- 12BA6 8/- ß51Y4
LNlb2
8/e 68Q7
11/- UBL21 14/6
11//- 6F13
1/8
g/8 UCC84 14/6 KRIM
8887
35Z4GT 6/9 DAF91 9%9 ECC'33 416 gL7 12/8 Lhe19 7/- BDg
19/6
UCC85 719 Y63
46T 10%8 12Eß7 10%8
8/6P18
9%8
7/8
MU14
8/8
36LBOT
SP8
8/g/e
9/- EL41
Zee
UAF96 713 ECC34
16/UCFRO
l2CS
BU6G
8/8
111eF18
8/6
h37
9/6
eMl
9/18/e
42
7/8 DF33
el- EUS
/e
9/9 ECY:36 5/8
6/6 12E1 10/8
15/- SP61
6/8 6V60
2/8 130312119/0 ZN
7/- öF33
7/- N76
E]1H
7/6 01r'91
3/9 ECC61
18/- 6U61
I/- 6V8OT B/- 12.I6GT 8/6 43
4/0 N1g8
8/. DCB42 7/8 277
413 OHO
7/8 51X382 0/- ELM
7/8 DI-96
le
6/6 12K70T 5/. 5006
UCHe1 8l8 5159
8/9
4/8 6X2
N16'1
6U2150A
8¡e 625
8/8
EM:I4
818 E0CR3 8/9
6/- I2K8°Tll/ 501,60T 9/- DHgB
9/9 6X4
4/0 UCL89 18¡8 Z719
4l8
7-/9
ranm vn axaG
6/. 12K8 lI/. 52%U 10/6 01176 5/- ECC84 8/9 EH80 818 P41
DOZENS.
IN
FRET
POST
&
ALL ITEMS 5%r.
No C.O.D.
Post: 2 lbs. I /6 4 lbs. 21-, 7 lbs. 2's, IS lbs. 316, ate.
(Callers always welcome). LIST OF 1000 SNIPS 6d.

g/- 6B118° 8/8 81.8
6l 6L6G
8l- 6BJ6
9/3 BL18
4/9 6BR7

919 787
7/8 7V7

918

20F2
ß0L1
2uP1
80P8
20P4
20P5

p,W

U

8,

/-

n

5f]

TECHNICAL TRADING CO.
www.americanradiohistory.com

P.O. BOX 21 (W)
ROAD, PORTSMOUTH.

350-352 FRATTON
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00004004 J4 J 000000 0400004 0040 pp
"6 plus 1" TRANSISTOR RADIO KIT

THIS YEAR'S BARGAIN

O

-

-

UNBEATABLE VALUE
Mfrs. Current Production Offer-A
fortunate bulk purchase

IN

enables us to
offer one of the season's moat outstanding bargains in Portable Transistor
Radio Kits. This Kit is a modern,
sensitive goallty circuit Receiver Unit
with ail the latest features. Six B.V.A.
Transistors and 1 Diode, Printed
Circuit, Med. and Long Waves, Ferrite
Aerial, Car Radio Input, 4w Push -Pull
output into 3 ohm Speaker, Calibrated
Dial and Blow Motion Tuning, eta

CATHODE -RAY TUBES

Size: approx. 04 z 341n.

N12''

ENGLISH
ELECTRIC

39'6

12"
ENGLISH
ELECTRIC

to:

Mullard MW3I/74 (or 31/16)
Brimar Cl2FM
K

Emitron I2AXP4 (or I2XP4A)
Ferranti T12
These are not sub -standard or regunned
but brandnew tubes in original cartons made for a well
-known
manufacturer, and now surplus to requirements.

Every one guaranteed tested and perfect
on dispatch.

Also

14

and

17

inch.

directly equivalent to Mazda CRM172 at
100/ plus 5/- carr.
17ín.

I7in. exactly as Mazda CRMI7I, but
with 6.3 volt
heater at 90 /- plus 5/- carr.

BRAND -NEW

AND

OO O

Complete Kit (leas
speaker) Bargain Price

4.

O O O 4 J O J

1T4
1E5, 185
384, 3Y4

DAF96
DF96
DK96
DL96
ECL80
ECIA2
2E80

8/-

!.

care. 2/6.
116
J O O O o 0 0 4 J O J 0 00 0 0 0 0

EF86

12 /9

EYBe
EZ80/81

10/.

EL84
EY51

7/8
éie

9/-

8/8
9/6

PCCl4

9/.

PCF80
PCL88
PL81

10/8
10/8

9/8
12 /8

12/8
18/6

8/- 025
SPEAKER FRET. Expanded Bronze
anodised metal 8 x 81n., 2 /8; 12 x lin.
8/-; 12 z 1.2ín., 4/8; 12 x 10ín, 8/ -, etc.
(Contemn. pattern)
FRET:
.. / stn)
SPEAKERS P.M. 3 ohms 241n. Eles.,
17/8. 341n. Goodman., 18/8, Sin
Rota, 17/8. lin. Elec., 18/8. 7 x 4in
e Oto .

A

Goodman.,

3d. stamp, full details.
Circuit and Install.

£6.19.6

00

25/-,

EMI

Tweeter, 29/6.
CONDENSERS--Sliver Mbe.
All
values, 2 pP to 1,000 pF., Bd, each.
Ditto, ceramics Od. Tub. 450 v
T.C.C., eta,
.001
mid.,
.01 and
Hunts 1/8;
T.C.O. 1/9, jeté, etc.
RESISTORS-FULL
RANGE 10
ohms-10 megohme 20% 4 w.
and

BRAND NEW-BVA 1st Grade
0044
10/6 874
9/6
9/6 873
0045
OC81D
7/8 OET114
6%
2/0081
18/8 OC7.2
7/8
XA102
10 /- OC70
9/8
XA101
9/8 0071
8/XB108
7/8 0EX34
2/0

88

1/C101

OA70

9/8 0Á81
É8
W/W RESISTORS. 25 ohms to 10K,
b w., 1/8; 10 w., 1/8; 16 w., 2/-.
PRE -SET T/V POTS. Full range

8B305

25 ohms

-2

-

meg., 8/
VOLUME CONTROLS -6K

-2

Meg.
ohms, 31n. SPINDLES MOROANITE

MIDGET TYPE,

diem. Guar.
1 year.
LOG or LIN ratios lees 8w.,
8/.. D.P. 8w., 4/6, Twin Stereo lea.
6w., 6/8. D.P. 8w., 8/
1410.

,

Electrolytic All Types New Stock
TUBULAR

CAN TYPES

25 /26v. 50 /12v.

1/9
80/90,., 100 /25v.
8/460v. 4/890,,

23

4 w., 8d.: 4 w., 54.; (Midget
modern rating), 1 w.. 8d.; 2 w.. type
10% Hi -Stab. 4 w., 54.; 4 w., 9d.;
1% 4 w., 9d.; I% Ri -Stab, w., 7d.;
4
1/6,

4 J

TRANSISTOR
BARGAINS!

+8/45v.
4/6
32 +32/275v. 4/6
50 +00/350,. 0/6
60 +250/275v.
8

12/8

16 +18/450v. 5/8
82 +02/450v. 8/6

100 +200 /275v.
Transistor Midget Types-all values
1 mid. to 100 mid. 1/9
ea. 8v /12v.

RECORDING TAPE -Special Offer

14ín, electrostatically-focused tube
to AW36121 at 80 - plus 5/- carr. directly equivalent

ALL

Gns. ISETOF6TRANSISTORS
2/6 and 1 DIODE
45/-

p A

z 341n, speaker
15/6 care. sia.
Cabinets 26/- extra.
7

GUARANTEE

Brand new tubes directly equivalent

121

ö

NEWVALVES

(plus 5/- carriage home)

Cossor

COMPONENT
`

GUARANTEED

TESTED ON DISPATCH

American COLUMBIA (C.B.8,) tat Grade
P.V.C. TAPE. Fitted leader
and auto stop foil., Bread
New, Boxed, and fully guaranteed,
Standard
Long Play
5ín., BOOR.
15 /900ft.
..
..
.. 10/8
351a.,
4ín., 001ít.
18/5
1,20010,
..
.. 22/8
',
1,20íít.
.fa
82/P. & P. per reel 11/on
additional
SPECIAL BARGAIN 3ío/ mies. Tam
P. &
Plastic Tape Reel. .
..
31 n. E /8, .ün.
lin. 3/ -, 3 ;in. 3/3. lin. 3/6.

''

TAPE RECORDER
KIT ONLY £16 10s.
Latest 6velve circuit based on Mullard'.
design Magic eye and tone controls.
Printed circuit already wired.
A
sensitive
recorder.
Ku 90/ .g B'S-R
Deck t8.10.0.
88. Ó

0

Collaro Amp Kit 26.6.0.
Tape
Deck 212.10.0. Set of 5 Collate
valves 46/-.
Special Unit Kit Prieee -bend stamp

for detailed
details) 2/6.

CASH WITH ORDER, please, to:

MERCHANT FINANCE (LONDON) LTD.
Berkeley Square House, Berkeley Square
London, W.I.
Mail Order only. We regret that we
cannot cater to
callers.

.

1íe4

C

Handbook

Jason

(full

Tuners- Approved Kits--comprehensive
range

In stock. Model FMTI
5 gnu, etc., 48 -hour
Service. Send for complete bargain

RS

list.

Alignment

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD,
Est. 1946.

THORNTON HEATH, SURREY

Telephone THO 2188
Terms C.W.O. or C.O.D. Post and Packirr
up so 416., 7d., 1 lb. 1/1,
3 id., 1/6, 5 lb.. 2/ -, 10 16., 2/9. Hoare: 9 a.m.

www.americanradiohistory.com

-6 p.m.;

1

p.m. Weds.
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of 140V
6.3V A.C. at about 3A. The H.T. value for this
may seem somewhat low, but the reason
a neon lamp
is that if the supply is stabilised by
all
there is plenty in hand. It is essential to remove

A

Precision
Wobbulator
By N. Mears
(Continued from page 615

of

be to
hum from the H.T. supply -the aim should
conhave not more than 0.1V ripple -and in the
keep
struction of the unit care must be taken to grid
heater supplies well away from high -impedance
are kept
points. For this reason, grid impedances
and there
as low as practicable throughout. Here
and
values of 22M have to be employed however,
50c /s pickthese are the points at which to avoidcondenser
is
up. Smoothing by a 200 +200µF
of 4.7k
resistance
a
with
prototype,
in
the
employed
metal
in a 250V A.C. supply to the rectifier. isA recomrectifier produces least heat in use and
mended.
The Schmitt trigger circuits are reasonably

the September issue)

Rear of

THIS VERSATILE

WIDE -RANGE
INSTRUMENT
WAS DEVELOPED
AROUND
A MODERN
SEMICONDUCTOR
JUNCTION DIODE

front

Panel

Centre part
of tin lid
cut away

RF

Output
lead

Bracket
secured

to tin

5HE power
included with the
and are given in
are conventional

supplies for the unit were not
main circuit (Fig. 4, last month)
Fig. 7 on the next page. They
in the supply of H.T., and

lid

FM coil

TV coil
Fig.

5.-The

layout inside the oscillator screening can.

.i

stable with regard to frequency,
provided stabilised H.T. is used.
Multivibrators are inherently sensitive to H.T. variation, however, and
if the supply is not stabilised it will
be necessary to bring out the 200c /s
circuit speed control to the front
of the panel. There is the advantage in this in any case that the

Fig.

the cabinet. Note the oscillator
A rear view of the wobbulator without
screen (see Fig. 5).

www.americanradiohistory.com

6.-

Sawtooth
sweep wave.

number of markers may be varied
at will from about 5 to as many
as 20, if desired.
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HT+

R43 22k
7W
+

140V

C22

Screening

MRI

On /Off

Meta
Rectif ier

+

I

switch
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AC
Mains

6.3V

Heaters

The oscillator section is very carefully screened.
Unless the output from any kind of signal generator
is to be transferred to the receiver in
a rough -andready fashion, radiation or induction field
be allowed to escape from the case at must only
one point,
namely the coaxial output point. Otherwise
an unknown, and usually large. amount of field escapes
and may find its way into the receiver at
almost
any point. This is no way to conduct experiments!
A reader's recent letter remarking that
he could
receive sound ITV on the broadcast band
of his
set indicated that the ITV signal was leaking
in
very easily, only requiring H.F. parasitics
in either

Chassis

Fig. 7 (left).

Mains

Transformer

-A suitable power supply circuit.

Fig. 8 (below). -The chassis

t

10"
1

2/2°

V

Holes marked*Á are
die.
for leads through chassis

drilling details.

/4

Fixing holes for

Metal Rectifier

Material... .aluminium

14

5/B

dia

5/8

dia

118 dia

N

3/B

dia. hole

3/8'dia.

for VR2

for

hole
VR1

5"
/gdia.
5/8' dia. hole for
4 -pin socket

3/g dia hole

for

VR3

Bend down along

dotted lines

3%2*

3/8

dia.hole for
Control

D.C.

VR5
1,2 dia. hole
On /Off

for

Switch

3/6 dia. hole for
Sweep Control
VR4

Vdia. hole

for

Mains cable

Holes marked

'B are for

bolts securing chassis to front panel

www.americanradiohistory.com

;

(probably the latter)
R.F. oscillator or audio stagesobvious.
too
all
presence
its
render
to
of the
Correspondingly, thorough decoupling
Both H.T.
oscillator within its screen is needed.
decoupled,
and L.T. leads
to the SVC1
p
swvoltages
1 ads carryingD.C. and
diode.
can conIn the prototype, the oscillator screeningaluminium
sist of an empty cold-cream " tin "A ofsmall chassis
34in. in diameter and 24in. deep.
the chassis is
is constructed to fit into this, and on
of the tin is
lid
The
oscillator.
complete
built the
the centre
instrument,
of
the
panel
front
the
to
fixed
a sharp
portion of the tin having been cut outatwith
right angles
penknife, and the chassis is mounted
is in
to it in such a position that, when everything
Ltads are
place, the tin can be screwed into the lid. panel
-the
brought out between the lid and the
aluminium is
whole
and when the tin is screwed into tplace, the
Slots are
is firmly held and effectively screened. would be
they
cut in the tin for ventilation; ideallyhas
proved uncovered with wire gauze, but this is built
into a
necessary since the instrument
is afforded
screen
double
a
container
metal
complete
external field.
which gives very good reduction ofleads
are also
mains
the
prototype,
the
In
2000pF
decoupled by means of 100 -turn chokes and
is from the
capacitors; the only leakage of R.F. fieldand
the }in.
centre spigot of the coaxial connector
trimming holes cut in the front panel.
(To be continued)

COIL WINDING DATA
50 turns, tapped at 18t from the
10.7 Mc /s
earthy end, 32s.w.g. enamelled
wire; close- wound.
enamelled
34 -38 Mc /s 18 turns of 24s.w.g.
wire; spaced by the diameter of
32s.w.g. wire (wires wound together, cemented, and when dry
the 32s.w.g. winding is stripped
out). It is tapped at 7 turns from
the earthy end.
900 turns of 42s.w.g. enamelled
465 kc /s
wire, scramble wound and tapped
200 turns from the earthy end. If
this coil is too much to wind, use
400 turns of 38s.w.g. enamelled
wire tapped 150 turns from the
earthy end and tune to Mc /s or
near, so avoiding the I.F. range
and injecting signal into the aerial
only. This gives equally good
results.
All the above coils are on in. diameter
the
formers, fitted with iron dust cores on iron
an
465 kc /s and 10.7 Mc /s ranges and with
for
dust core for 34 -38 Mc/5 or brass slug of
40 -65 Mc /s range, if preferred. Harmonics
so
and
III,
this range can be picked up in Band
obthe overall response curve of a receiver
tained. Naturally, recalibration of thearemarker
to be
1

pulses

will

27.
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be needed

if measurements

Fig. 9 -The

made.

front panel drilling.

Ì

Material.......aluminium

i
l'

34 -38M c/s

-ve

107Mc/s
.

Screws securing
panel to case

Sync.

Switch

465kcks

7.,

Sync.

Bandswitch

terminal

R.F.

Control

Trim

23

To Y

amplifier

Output troni
receiver

RE

to

receiver

Position of chassis behind panel

Chassis
securing
screws

\®

On /Off
D.C.

Control

Switch

(Off
Sweep

On

www.americanradiohistory.com
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MULTE\

N designing a multi -range meter for home
construction, a number of requirements,
some conflicting, have to be kept in mind.
the scale of the meter, but has the technicalFirstly, the manufacturer not only has access to
facilities for graduating all of the several
he will use. If the home constructor
tries this he usually produces a rather unsightly scales
and can seldom work to better than 5% accuracy
job
in handmarking the scales.

-

Then, the home constructor is seldom
to
obtain the special switches that make such a able
job of the commercial meter. Shunts, too, reliable
present
a problem, as difficult to solve as the production
of a current transformer-without which
scales
on A.C. measurement are necessarily, non-the
In the design described, the aim has uniform.
been
to
offer an instrument which affords the best
promise for the home experimenter. Expensecomhas
been kept in mind, as has the fact that
readily
obtainable components have to be used.
The Meter Instrument
The instrument used as the basis of the test
assembly is a Taylor, model 60, "Vista
", which
reads from 0 to 50µA in 0.5µA steps. With
instrument, reading to 1% accuracy is simple. this
Its
internal resistance is about 1,300(2. The
actual
value of resistance is quoted on the meter
itself.
Its internal damping is very high. This
latter is
actually a slight disadvantage. It can readily
be
shown that the most rapid reading is obtainable
on an instrument which is not dead-beat
but
which
has about 10% overshoot. This instrument
quickly enough on voltage ranges, but currentreads
and
resistance take an appreciable time to reach
reading. This is, however, offset by a steady
high
accuracy obtainable and -important for a the
portable

View

of the 'printed' side of the

instrument-the needle cannot be
to swing
about wildly if handled incautiously.made
Thus damage
is prevented and accuracy maintained.
Nomenclature
It should be noted that in this article,
are made to "A.C. current" and " D.C. references
";
"A.C. voltage" and " D.C. voltage ". current
Although
these terms may appear repetitious -Alternating
Current current, for example
is felt that they
are in general use and readily understood.

-it

The Switches

Two 3 -wafer rotary switches of good construction and low contact resistance are
specified. For
most certain results, these ought to interlock
that
only one at a time can be brought infd t[S'é. rsoHowever, this has been rendered less essential
present design by arranging the switching in the
so that
even if a totally incorrect combination
of settings
is switched, the meter remains undamaged.
This
does not mean, of course, that the meter
cannot be
damaged by careless use.
The meter instrument is
arranged in the
circuit that at least one lead is sodisconnected
ever a switch is rotated; when shunts are whenthe probability of damage to the movement in use
is high
if the meter remains in circuit while
switching takes place. Of course,
the careful experimenter will always
disconnect a meter when changing
ranges -or nearly always-but the
possibility of an accident cannot be
completely excluded.
To make D.C. measurements,
switch S2 is moved so that the
pointer knob indicates " D.C.the
",
while for A.C. measurements the
other switch is moved to the
" A.C. " position. For resistance
measurements the following procedure is adopted :
(1) set the zero-adjusting knob
to the minimum position
(fully anti -clockwise),
(2) set the appropriate switch to
the resistance range required,
(3) set the other switch to
" Resistance ";
(4) short -circuit the instrument
leads,
(5) adjust the meter to full -scale
reading by means of the
multimeter wiring.
zero -adjusting knob,
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(6) connect the leads to the
component of which the

resistance is required.
It should be noted that for simplicity a single adjustable shunt
does duty for all three resistance
ranges. It would be more foolproof to have a separate adjustable shunt for each range, because
if step (1) above were omitted
and the range were changed, the
meter might be much overloaded
when zero is set.
Making the "Printed Circuit"
A "resist" material should be
made up by dissolving loz of
shellac in about 4oz of methylated spirit. This will take some
while to dissolve, and is conovernight to
left
veniently
complete the process. If some
added ,at the same
sealing -wax
time,' or a little mahogany spirit
dye, the resist solution will be found more visible
when applied.
In use, this "resist" solution is used to cover the
parts of the copper surface which are not to be
removed during the etching process.
A water- colour brush is used to apply the solution which should be reasonably " thick " or else
it may run where not desired. A steady hand is
needed, and some practice is essential; this may
well be carried out on a sheet of glass or paxolin.
All parts which are to be conducting must be
covered. These parts are shown unshaded in the
drawings on the blueprint. The only parts not
covered are those which are to be etched away.
Mistakes can be corrected by a plug of cotton

The Ranges.
Twenty -one ranges are available as follows:

(a) Voltage
D.C. 0.5V

-5V

0
0 -S0V

A.C.

(b)

Current
D.C. 0 -50µA

0 -500µA
0 -SmA

0 -500V

0 -50mA
0 -500mA

0 -100V

A.C. 0 -10mA
0 -IOOmA

0-1V
0 -10V

0 -500V

02A
0

-1A

0 -1.5A

(c) Resistance

0 -15k
0
0 -10M

-1M

using internal

batteries.

wool damped (not saturated) with methylated
spirit; the plug should be turned frequently so
that all traces of the resist are removed from the
area concerned. Thorough cleaning is essential
and is not easy, so mistakes are best avoided.
When it is decided that all is in order, the resist
coating is gone over again to thicken it. Finally,
the prepared board is left overnight to dry.
A solution of ferric chloride, FeCl3, is made up
by dissolving 4oz ferric chloride in 6oz water,
adding loz concentrated hydrochloric acid-HC1.
(Commercial " spirit of salts " is suitable.) This
will form a very deep orange clear solution which
is corrosive and must be kept in a well- corked,
labelled bottle well out of the way of food and
out of the reach of children. For use, the solution is poured into a flat container such as a

photographic dish, and the laminated board immersed in it.
Etching will take a little while to accomplish;
about an hour should be allowed but it may take
longer, depending on the temperature. When the
copper is completely removed, where required, the
board should be removed from the solution,
washed for a few minutes in running water, and
dried with a soft cloth.
All necessary holes should now be pierced. For
most holes, a hin. drill will be adequate, but where
thick wires have to be anchored, a larger drill will
be required. Of course, larger holes will be needed
for the switches and the wires to the terminals, and
where several wires will be anchored at one point,
a hole of large diameter will be needed. It is not
strictly necessary to drill at all points where
connections have to be made; if a connection is
carried through the board a hole will of course be
needed.
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Construction

Although the use of the printed circuit is not
absolutely essential, it is recommended as being
very convenient and more reproducible than normal
wiring. If not used, the meter shunts must be
mounted on tag strips, and adequate insulation provided, especially at points where voltages may be
high. Assuming that the printed circuit is to be
used, one or two practical points need to be
observed during construction.
The first is that the width of conducting strip
left after etching -must be adequate. A width of
Ain. should be the aim, and this applies, of course,
only to the main connecting conductors. The
copper areas connected to the shunts (B, P
and N, together with U, V, W and X, H, J,
K, L and M, all shown on the blueprint) should
be as specified, or as near as posible. These areas
are made as large as possible for two reasons :
firstly, so as to radiate heat effectively, and
secondly, so as to offer as low resistance as possible.
To improve the second, and so to minimise both
heat developed and voltage drop, certain areas
should be covered with solder. The areas concerned
are H, J, K, U, V, W, B- Bl -B2, and the
area N- N1- N2- N3 -N4. This is best carried out

-

October, 1961

by cleaning the surfaces concerned with kitchen
scouring powder, lightly, so as not to damage the
surface too much, and then laying on the surface
here and there small pieces of Multicore solder
about +in. long- snipped from a strand of the
solder used. A hot soldering iron is then passed
rapidly over the area, melting the small pieces and
spreading the solder as evenly as possible. If an
instrument -type soldering iron is used, some
auxiliary heating -for example a gas- ring-may be
needed. If this operation is carried out with
moderate skill, the effect achieved is similar to dipsoldering. Care must be exercised, of course, so
that excessive heating does not take place, otherwise the copper sheet may lift from the insulated
board.

-

The Shunts

For current measurement, the shunts are made

as compact as possible, and are of material best

suited to the range concerned. Carbon resistors
are employed for the low-current ranges, but for
higher currents. Eureka resistance wire is specified.
Eureka has the advantage of ease in soldering, but
at the same time it has a high thermoelectric effect
with copper. Thus it is essential to wait until

LIST OF COMPONENTS

of copper-clad laminate
(Bakelite grade DH74)
Two 3 -pole, 12 -way switches; non-shorting type
(Specialist Switches LW)
One 5k wire -wound variable resistance
Two insulated terminals -one red, one black
(Belling and Lee)
One 0 -SOpA meter (Taylor Electrical Instruments Ltd., "Vista" model 60)
Four OA70 diodes (Mullard)
Resistors (all carbon and of 1 W rating except
the adjusting resistors which are '-,W, and
the others as stated)
1 -for the D.C. voltage ranges
One

bin.

square

one I0M I%
one IM 1%
one IOOk I%

Eureka resistance wire:
one yard of 24s.w.g.
one yard of 30s.w.g.
Shunts required:
RS

0.033

R6
R7
R8

0.13 S2

R9

143 S2

143 52)
two 27 S2

3.0Sá

A.C. voltage ranges
one I0M I%
one 1.65M (1.5M 1% with series adjusting
10 %)

Eureka has a resistivity

of

30s.w.g. Eureka has a resistivity

of

1.859 S2 /ft.

be

-for

one 150k 1%
one Ilk (10k I% with series adjusting resistor
1k 10 %)

13 SZ

Four 2.65in. lengths of 24s.w.g.
Eureka In parallel
2.65in. of 24s.w.g. Eureka
8.4in. on 30s.w.g. Eureka
1052 carbon with I ft 7.4ín.
30s.w.g. Eureka in series
carbon
2.0Sin. 24s.w.g. Eureka
4lin. 24s.w.g. Eureka
1ft 7.4in. 30s.w.g. Eureka
carbon

0.588 52 /ft.

1W (selected to be 26 S2 each; wired
in parallel)
one 10 S2 and an adjusting series resistor to
give 13 S total

of

1.352

Note:- 24s.w.g.

-W
',
(selected, or adjusted, to

resistor of 150k

S2

RI7 3352

-for D.C. current ranges
one 15012

4

current ranges
one 330 I% (or resistors in series to give the
exact value)

R16

-for resistance measurement
one 150k 10%
one 15k 10%
one 1.5k 10%

3

-for A.C.

Rl4 0.1 S2
RI5 0.252

adjusting resistors as required (10 %)

2

5

From the above, resistance wire lengths can
be calculated for any series adjusting resistor
needed
example, R8 can be made up of a
12 S2 carbon resistor with a series adjusting

-for

resistor

of 6.5in. of 30s.w.g. Eureka.

All the above lengths of resistance wire are
the lengths of effective wire between the
wrapped and soldered ends. The actual wire
cut should be ;in. longer before preparation,
and, if the shunts are to be adjusted in situ, l in.
longer than the above.
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complete cooling has taken place,
after soldering, before any adjustments are made to shunts; otherwise misleading deflections of the
meter will vitiate the results.
Manganin is on the whole a better
material, but it has to be hard soldered.
After the shunts have been made
and secured to the printed circuit
board, they should be coated
liberally with shellac varnish to
protect them from atmospheric
oxidation.
The shunts are prepared as
follows. The exact length should
be exceeded by +in. at each end,
and the ends cleaned up by
very light and careful sandpapering. Then some tinned copper wire
is wrapped round the cleaned end
so as to leave the precise length of
The
resistance wire between.
gauge of wrapping wire should
be appropriate to that of the
resistance wire-the same or a size
or two smaller will do well. When
this has been done the copper
wrapping, and the resistance wire
on which it has been wound are
soldered together. Care must be
taken that solder does not intrude
on the resistance wire between the
The rear of the
two ends. Fig. 1 shows the procedure. When carried out carefully,
this procedure can give correct
resistance to better than 2% accuracy by measurement of length alone, using standard gauges of
resistance wire. When soldering these shunts into
position care is needed to ensure that the conditions are not altered.
Wire Gauge

In order to cater for reasonably accurate measurement of length, the actual length of wire used must
not be too short. This means that a reasonably
small gauge of wire is needed. For the highest
direct current range, four lengths of wire in parallel
are employed; thus the shunt is not too small
physically and its current -carrying capacity is
improved.

printed panel-the bridge rectifier can clearly
together with several resistors.

No solder this side
Resistance wire

Copper wire

Resistance wire cleaned
This end shown prepared
for soldering

The soldered end
is used as a

soldering tag

1. Preparation of the shunts: tinned copper
wire is wrapped round the cleaned ends of the wires
so as to leave the precise length of resistance wire
effectively in circuit. (The text describing this
operation is above.)

Fig

be seen

For lengths of resistance wire exceeding four or
five inches, it is useful if non -inductive winding is
arranged. It is not essential in this meter, but if
it is intended to adjust shunts in situ for purposes
of calibration the non -inductive winding has
advantages. All that is necessary is to fold the
length of bare wire in half, first coating all but
the centre inch with shellac varnish, and wind the
shunt on the shank of a 136in. drill as a temporary
former. The shunt adjustment can then be carried
out on the unvarnished centre inch of wire, which
now conveniently protrudes at the end of the shunt
remote from the circuit board.

Adjustment

Adjustment of the shunt is then carried out as
First lightly clean the adjustment loop
with sandpaper, having cut the shunt wire about
'-,in. longer than the specified length. Then, passing
a known current through the instrument, slowly but
very firmly twist the wires together until the correct
Next
reading is nearly but not quite achieved. meter
solder the twisted portion, observing the
reading. If not quite accurate, twist a very little
more and again solder. Repeat as necessary. If
this is done carefully a precise calibration can be
obtained. The reader is reminded of the need to
avoid thermoelectric effects.
The shunts specified for this instrument relate
to the particular meter used in development, and
if a meter with an internal resistance differing from
1,290û is employed, slight variations will be needed.
As an alternative, the meter resistance may be made
up to, say, 1,500i) by a suitable length of Eureka
follows.

Solder here

31
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wire, and shunts calculated accordingly. Unfortunately, the switch
contacts also have resistance which
is part of the shunt; practical
values of switch resistance have
been taken into account in designing the circuitry, and good
accuracy should be obtained without shunt adjustment on the lower
current ranges, but on the higher
ranges adjustment is strongly
advised.

Series Resistors (D.C. Ranges)
The tolerance of the resistors
for the series multipliers should
be 1%. This is actually practicable
Another view of the multimeter.
only for the resistors of higher
value
10M down to 100k;
with these, the resistance of the meter movement from, say, 20,0000/V
to about 1,0000 /V, so
can be neglected compared with the series
requiring a much larger current from the rectifying
resistance. However, for the lower values of series
unit.
Also,
by
the use of transformers, a more conresistor it is necessary to choose such a value that
voltage can be offered to the rectifiers at the
the total resistance, including that of the meter stant
expense of reduced frequency range. Other devices
movement, is of the required amount. It is actually can be used to improve
preferable to correct the 100k resistor in this way. constancy of scale "law" scale linearity as well as
for different voltage and
The prototype meter movement had an internal current ranges.
resistance of 1,2900. Thus, the 100k total series
resistance, for reading 0-5V D.C., had to be reduced R.F. Tests
to 98.7k approximately. In the prototype, this
This instrument, however, is designed to offer as
value was selected from stock, but an equally good little
difficulty as possible to the amateur, and it is
way would be to shunt the 100k 1% resistor with also arranged
so that comparisons at R.F. can be
7.6M, made up of two 10% resistors in series
made
valuable feature not met with in some
perhaps. The fact that the adjusting resistor is quite expensive
instruments. Consequently the
so much larger in value than 100k means that its
simple device of a "universal" shunt on alternating
"accuracy" can be a good deal worse than 1%
current
ranges
has
without introducing appreciable error. Similarly improve the linearitybeen employed. This does not
of the scale but preserves the
the resistor R4 (the 0-0.5V D.C. multiplier) must
"law" for the different current ranges.
be 8.71k; in the prototype, a resistor of the correct scale
Alternating voltages, except the lowest, require
value was selected from the 8.2k stock. A 10k 1%
same scale law. The lowest range requires
resistor could just as well be shunted by a 680k athemodified
scale, because the series resistance is
10% resistor.
not very large compared with the meter resistance
plus rectifier resistance.
Calculation
The printed scales to be given next month
If a meter differing from 1,2900 in resistance is will be found accurate on A.C. ranges
to about 5%,
supplied, the formula for calculating the adjusting
provided full scale reading is adjusted to be correct.
resistor (RA) is
Voltage readings, using the proper value of series
RA = Rs X [Rs
multiplier, will be equally accurate without such
RM]
adjustment.
With current ranges, however,
RM
where Rs is the total series resistance required and accuracy depends also on the resistance of switch
contacts so that for the higher current ranges
RM is the resistance of the meter movement.
(50mA and over) this needs to be taken into
Thus if Rs = 100k and RM = 1,2900,
account. Consequently, for the higher current ranges
RA = 100,000 X [100,000
1,290)0
(on both A.C. and D.C.) scales are only correct if
1,290
the full-scale reading is adjusted to be correct.
= 7.6M.
Thus, if a 100k 1% resistor were used for the Calibration
multiplier on the 0-5V D.C. range, with a meter
Provided 1% tolerance resistors are employed, or
resistance of 1,2900, a 7.6M 10% could be con- accurate
values selected from stock, calibration on
nected in parallel to obtain the correct series the
D.C. voltage ranges is unnecessary. Calibraresistance (as was quoted above).
tion of the D.C. current ranges presents only the
minor problem of shunt adjustment, already
A.C. Ranges
described. Assuming a standard instrument can
A large increase of diode resistance when the
be borrowed, the technique is merely to pass the
impressed voltage is small is characteristic of all
same current through both instruments; adjust the
semi -conductor diodes -including the copper oxide current -which is best provided by an accumulator
rectifier. Consequently the scale readings on A.C. -by means of a rheostat of suitable value,
and
do not correspond with those on D.C., and the scale adjust the shunt to obtain the correct full -scale
is non -linear. This disadvantage can be overcome
reading.
to a large extent by reducing the meter sensitivity
(Continued on page 51)

-
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Learn from these helpful pages how to carry

out all kinds of installations and extensions-with efficiency
and safety! Complete
guidance on conductors, insulation, safety

regulations conduits,

cables, earthing, practical work, fuses, flexible cords, etc.

BASIC RADIO CIRCUITS

VOLUME!
Comprehensive Contents Include

Current, Voltage and Resistance.
Coils, Capacitors and Valves.
Basic Radio- receiver Circuits.
Preliminary Tests. Instruments
for Set Testing. Locating Faults.
Dynamic Testing.

All you want to know about circuits,

so

that you can find your way around
modern sets without hesitation. How
components form various types of set;
gives circuits for I -valve receiver, 3 -valve
receiver, battery TRF receiver 4-valve
superhet, Universal sets, etc.
See how to

maintain

Vacuum Cleaners
and Floor Polishers,
Refrigerators, Cookers
and Boiling Plates,
Washing Machines, etc.
Do your own

BATTERY CHARGING

Here are clear, complete instructions.

Tuned Circuit

Alignment. Noises, Interf
Distortion and Instability. Com-

ponents. Loudspeakers. Pick -ups.
Gramophone Motors. Frequency

Modulation.

Television Circuits

and Test Gear. Television Faults,
Symptoms and Cures. Aerials and
Pre -Amplifiers. Maintenance of

Domestic Electric Wiring. Small
Appliances. Fires and Space
Heaters. Vacuum Cleaners and
Small
Rewinding
Polishers.
Cookers and Boiling
Motors.
Plates. Washing Machines. Refrigerators: Electric Water Heaters. Battery Charging, Testing

Full, easy -to- follow instructions for servicing
small domestic fires
whether of the radiant,
reflector or convector
type.

-

and Repairs,

WATER
HEAT! NG
All you should know
about the various types of electric water heaters and how to install them and keep
them in perfect working order. Advice
that will save you POUNDS!

etc

DO THIS NOW!
Fill in form and post in 2d. stamped, un-

sealed envelope to Dept. H.F.35, Odhams
Press Ltd., Basted, Sevenoaks Kent. Book

TRACKING DOWN
TROUBLE

comes to you on FREE APPROVAL; if
satisfied you send remittance, otherwise
return book in 8 days. Approval offer applies
in U.K. only, closes October 31. Eire
customers please remit lull cash with order.

invaluable for tracing

This grand book is
faults in radio and TV sets. Tells you
all you want to knowfrom how to carry out
Preliminary Tests to how
to align R.F. and I.F.
circuits. Shows how to
Carry out Dynamic Testing. Also shows how to
01
trace the causes
Noises, Distortion and
Instability and deal with
the trouble. Gives detailed information on
Components and Loudspeakers and how to
deal with any faults that
may develop.

ILLUSTRATIONS

IN ONE GREAT

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN !
FIRES & SPACE
Getting the best from
HEATERS
RADIO AND TV SETS

need to know about
DOMESTIC WIRING

OVER

ALL THIS -AND MORE

Here is just the practical, at- a- glance guidance YOU need, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a bell or an iron to a
vacuum cleaner or washing machine. Explains basic principles and
working of modern radio and TV sets and electrical appliances. Shows
how to test for faults, carry out maintenance and repairs by the most
modern methods. Special section on frequency modulated receivers.
See this great volume NOW on 7 days' FREE TRIAL. Yours (if kept)
for 21/- (Standard Edition) or 23/- (De Luxe, leathercloth). Or on
Easy Terms: 5/- down, and 3 monthly payments (total credit prices:
Stnd. 22/ -; De Luxe 24/ -).

All you

PAGES

400

AMAZING 'KNOW HOW BOOK
Saves You Pounds

Here is expert advice that will enable you
to make the necessary adjustments or
repairs in order to get the best possible
performance from any radio or TV set.

480

POST FORM TODAY!
To:

Dept. H.F.35, Odhams Press Ltd., Basted, Sevenoaks.
Kent.

Without obligation to purchase, please send me "Radio,
Television and Electrical Repairs" in Edition indicated.
Within 8 days I will either return book in good condition,
postage paid, OR remit full cash price. Alternatively, I
will send correct down payment as detailed in advertisement.
Cross out Edition NOT wanted: STANDARD /DE LUXE.
Delete words NOT applicable. I wish to pay CASH /BY
TERMS. I am (a) homeowner (b) tenant in house or flat
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RADIO BARGAINS

"SABRINA"

SIGNAL GENERATOR

STILL WELL IN
FRONT

£6.19.6 or 25/- deposit and 6
monthly payments of 21/6. P. & P.
5/- extra. Coverage 100 Ke/s100 Mc /s on fundamentals and
100 Me /s to 200 Mc/s on harmonies. Metal case 10 x 65 x Win,
grey hammer finish. Incorporating three miniature valves and
Metal Rectifier. A.C. Mains
200/250. Internal modulation of
400 c.p.s. to a depth of 30%; modulated or unmodu)ated R.F., output continuously variable. 800
variable A.F. output. Incorporating magic -eye asd switcht
D
indicator. Accuracy plus or minus 2 %.
Cash £4.19.6'or 25/- deposit and 4
monthly payments of 21/6. Plus
Postage and Packing 5 / -.
Coverage 120 Kc/s-84 Mc/s. Metal
case 10 x 61. x 4í1n. Size of scale
85 x 31in. 2 valves and rectifier.
A.G.
Internal
of 4400 c.p.a
depth of 30% modulated or unmodulated R.F., output continuously variable. 100 milli- volts.
C.W. and mod. switch variable
A.F. output and moving coil output meter. Grey hammer
finished case and white panel. Accuracy plus or minus 2 %.

r

ALIGNMENT ANALYSER

A.C. mains 200/250 v. Provides:

"Wobbulator" (Swept

¿i2

Make your TV set 100% again before Prices
rise. (You have been warned!)

COMPLETELY REBUILT C.R. TUBES
ALL TYPES (including electrostatics)
12" now
... f5. 0.0
to

14"

now

E5.10.0

... f8. 0.0
ALL

Special

Bonus

C.W.O..

for

Scheme

Engineers

Service

FREE Pass. transit & Ins, anywhere in British
or N. Ireland (12 months guarantee).

Isles

Frequency) Operation, for FM/
TV alignment linear frequency
sweep up to 12 Me/s. From 400 kc /a
-80 Mc/8. Capacitance Measurement. Two ranges provided

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390

0-60pF and 0 -12pF.

Special
lity enables true resonantFacifrequency of any tuned oct. I.F.
transformer,
to
determined. Cash pyrice £6.í9I8.
plus
5/- P. & P. H.P. erms 25/.
deposit, plus 5/- P. Be P. and six
monthly payments of 21/6.

CHANNEL TUNER

EXPRESS ELECTRONICS

Will tune to all Band 1 and
Band Ill stations. BRAND
NEW by famous manufacturer. Complete with P.C.C.

and P.C.F. 80 valves (in
series), I.F. 18-19 or 33 -38.
Also can be modified as an
aerial converter (Instructions supplied). Complete
with knobs.
32 6 P.118! 3/6
P.
HEATER TRANSFORMER'
To suit the above, 200.250 v.. 8/ -, Plue

17"

21" now

ROSEDENE LABORATORIES

84

KINGSWOOD WAY, SELSDON, SURREY
NEW TESTED AND GUARANTEED
FOR THREE MONTHS

VALVES
ICI

i

1/6 P. & P.

LINE E.H.T. TRANSFORMERS

With built -in line and width
control, 14kV. Scan coil, 90in.
deflection on ferrite yokes.
Frame O.P. transformer pl.
18 kV smoothing condenser.
Can be used for 141n., 17ín. or
211n. tubes. Complete with Circuit diagram.
29/6 Plus
4/- P. & P.

As above, but for 625 lines,
£2.10.0, plus 4/- P. & P.
Focus Magnet suitable for the above (state tube). 10/- plus
2/6 P. & P.

A.C. /D.C. POCKET

MULTIMETER KIT

lin. moving coil meter, scale calibrated in A.C. /D.C. volts, ohms and

milliamps. Voltage range A.C. /D.C.
Milliamps 0-10,
0-100. Ohms range 0-10,000. Front
panel, range switch, wirewound pot
(for ohms zero setting), toggle switch
resistor and rectifier. 19/6. P. & P. 1/6.
Wiring diagram 1 / -. free with kit.
0 -50, 0- 100, 0 -250, 0 -600.

RADIO & T.V. COMPONENTS

(Acton) LTD.

23c HIGH STREET, ACTON, LONDON, W.3
All enquiries S.A.E.
Goods Not Despatched Outside U.K.

103
101
1E3
1FD1
1FD9
11.4

IPI

IPIO

till
lea

1T4

1U5
3Q4

384
3V4

5040
5Z40 T

8/8 6BE6

7/6/9
6/9
8/- 6B27 8/9
7/6 6E87 10/6
8/96ßW6 7/6
8/- 65W7
7/7/88010
9/OW
F12
4/-

8/-

613116

7/6 611J6

ei

e/- 6H60T
6/. 61(70
8/- 6K60
7/66Q70
7/6 6J7GT

4/. DF88
12AH8 10 /- DH7e
8D3

12AT7
P2AU7
12AX7
12BE8

8/. D1177 6/6/8 DH142 8/8
6/- DH150 10/.
8/8 DK91
7/8
12B117 10/8 DK92
7/8
12K8GT11/- DK96
8//-

/. DL94
18Á50T
9/-

6/853KU T10%

8/8

8/8 DL98
7/6 251.60T 7/6 EB91

5/6 25240
8/- 3001

6/9 EBEN
5/6 30L1
7/- CC81
8/6 88L7OT 6/- 351,60T 9/. ECC82
7/688N7GT 6/- 351V4
8/6 ECC83
ECC84

9/66X40

EF91
EF92

6/6 PY82
9/6 PY83
7/. R19

El 41

5164
P..M84

4

8/- FL81
9/- 1%82
4/- PY81

EFee

10/- U26

4/. 6X5GT

5/-

7/6
11 /8

9/6

N19

U76

7/6

5/UBC41 8/6
UCH42 9/8
UF41
S/e
11141
8/5
UY41 7/6
W78
8/0
8/5
1(76

7/e X172

7/8 ECM I/O N
10/6 XX150
80óS
7/6 DAF91 7/8 ECHO! 10/. PCF80 6/9 Z77
OATS
7/8 DAF96 8/- ECL80 8/6 PCF82 7/. Z017
High Stability Realtors 4W 5% 60 O to 121, 9d. Midget Commies 600 y.
Coat. Super quality Dn., 6d.yd.
Plugs 9d.
Sockets

6AL5

Bette

7/18/6
7/6/8
7/e

10/-

EY51
78
EY81 30 /EZ40
7/6
EZ80
6/6
8/8 EZ81
8/9
8/- KTS3C 9/e
6/e KT68 11/6
6/- 1417
7/6

6/e
8/4/BC41 10/-

2/- 'ß8A80

9/6

8/- EF412

7/8 EF80

9/-

4/- 7B7
6/ -706

4/-

7/6
9d.

9d.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. swit.h
4/- Lees switch. 2 /e. Values 10K to 2M, BSA, B70 v. Holders 9d., Screens
9d., Contact Cooled Re:tigere 250v, 50 me, 6/6, 85mA, 8/6.

MATCHED PAIRS

11,64 17/ -, 6V80 17/-, 8BW6 18/- per pair. Push Pull O.P. Transformers
for above 3.15 O 14/6. P. A P. 1/6. 121x. P.M. Speakers 3 O 24/8. Baker's
"8elhuret" 12in. 15 O 15W, 90/, P. A P. 2/0. 121n. Stereo Model 87.7.0.

SETS OF VALVES

DK91, DF91, DAP91, D1,92 or ÚL941..19/6
DKM. DF96, DAPOS, DLO6
27/8
1C3, IF1, I FIN, 1Pl
IRS, IT4, 185, 354, or 3V4

Postage and packing 6d.
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Over E1

19/e

pat tree.

EC1142, EF41, EBC4I,
EL41, 8740
37/6
001142 UF41, URC4i,

ÚL41, bY41

C.O.D. 2/6.

,./-
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PC97 Beam
Triode

Anode

Grid

Grid support rods

Cathode

Shield

(from "Mallard Outlook," August 1961 issue)

A NEW VALVE FOR TV TUNERS

JHE PC97 is

a new frame-grid triode intended

for use as an R.F. amplifier in television tuners. The
use of a single triode in place of the usual double triode cascade stage has the advantages of reduced
cost and simpler circuitry. It is therefore likely to
be encountered in future receivers.
The noise factor of a PC97 R.F. stage is of the
same order as a PCC89 cascade. stage. The gain
however will be somewhat less than for a triode
used in a cascade arrangement, but in television
tuners high gain is not always an advantage, and
it may be more satisfactory to increase the I.F.
sensitivity of the receiver by using the frame -grid
pentodes EF183 and EF184.
A frame -grid construction in the PC97 enables a
mutual conductance of 13mA /V to be obtained at
an anode current of 11mA. The PC97 is designed
for an anode potential of 135V, which enables the
high slope to be achieved but only at the expense of
cross -modulation. However, by operating the valve
from a 200V line with a suitable series resistor, the
cross -modulation curve is improved and the valve
will handle signals of up to 100mV quite satisfactorily.

Shield

Anode

Fig. 1.- Cross -section of the PC97.

Fig.

2.-

Theoretical
neutralising
circuit.

Beam Triode

In the U.S.A., where the use of the cascade stage
not as popular as in the U.K., triodes and tetrodes
are commonly used in the R.F. stage of VHF
tuners. The triode is inherently less noisy than
the tetrode, but has the disadvantage of a high value
of anode -to -grid capacitance. The advent of a beam
is

triode, however, has offset this disadvantage to a
large degree, and has thus made a single triode
stage an attractive alternative to the cascade arrangement of a double triode.
In a conventional valve the grid support rods are
the main contributing factors to the anode-to -grid
capacitance. The method employed to reduce this
anode -to -grid capacitance in the PC97 beam triode
is illustrated in Fig. 1. The anode is formed by two
plates specially shaped so that only the " active "
areas are close to the grid. A shield is placed between each support rod and the anode and these,
together with the action of the anode, divide the
electron stream into two main beams. The plates
forming the shield are brought out to a separate base
pin which is normally earthed. Two cathode pins and
a special arrangement of the cathode leads also give
improved input damping.
'3y the above means an anode -to -grid capacitance
of the order of 0.5pF, has been achieved which may
be compared with 1.5pF for a typical R.F. triode.
This low anode -to -grid capacitance simplifies the
problem of neutralising.

Fig. 3. -The bridge neutralising

circuit.

Neutralisation in VHF Tuners
In a VHF tuner the anode -to -grid capacitance
provides a feedback path from the output to the
input.
The phase relationship of the voltage feedback is
such that it causes the input signal to be reduced,
thus affecting the selectivity of the tuner. It also
produces phase distortion of the signal. This feedback can be neutralised by introducing another
voltage equal to the instantaneous value of the
anode -to -grid voltage, but 180° out of phase with it.
The neutralising voltage may be developed
across a capacitance Cn, which is usually connected
between the anode and grid to form one arm of a
bridge network. The anode -to -grid capacitance
Ca -g of the valve makes up the adjacent arm. The
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remaining two arms of the bridge include the output capacitance Cout of the valve, and a capacitance Cd connected between the H.T. end of the
anode load and the cathode of the valve (Fig. 2).
The neutralising bridge network for this circuit
is shown in Fig. 3.
When the bridge is at balance there is no current
flowing in the centre arm. For the bridge to stay in
a balanced condition the alternating potential at the
point " g " must always be equal to the alternating
potential at the point "k ". Therefore, under this
condition the voltage across the neutralising capacitor will always be equal to the anode -to -grid
voltage.
Hence if the capacitance of the neutralising
capacitor is chosen so that the bridge is balanced,
then the network will be correctly neutralised. The
only voltage developed across the centre arm (that
is between the grid and the negative H.T. line) will
be the input signal. There will be no phase distortion caused through anode -to-grid feedback and no
reduction of the input signal.
Neutralising the PC97
There are numerous types of neutralising bridge
network and one especially suited to the PC97 is
shown in Fig. 4. This neutralising circuit utilises
the capacitance between the beam plates and the
grid, and has the advantage that one side of the
neutralising capacitor is earthed. The input capacitance of the valve should not be included in the
ratio arms of the neutralising bridge. This
capacitance varies with the anode current, and therefore if AGC is applied the stage will not be
rectly neutralised. The inductance of Cd mustcorbe

Fig. 4. -The form of a practical circuit for the PC97.

extremely low as complete neutralising can only
be achieved if the capacitor is purely capacitive.
One important feature of the circuit in Fig. 4 is
that the value of neutralising capacitance will be
small. This is a direct consequence of the low
anode -to-grid capacitance of the PC97, the special
construction of which makes the valve very suitable
for VHF applications.

Servicing Television Receivers
(Continued from page 11)
Correct width is obtained when the sleeve panel, Fig 1 -vert. Lin). If
this does not help,
is withdrawn far enough from the scanning coils
check VII (PCL82) and R52 (820k). If the picture
to permit about fin. overlap at each side of
is also dark, check C67 for leakage.
the picture. The line linearity should be correct
at this point. If the sleeve is pushed in too far it
will cause not only lack of width but also overheat- Frame Hold
ing of the scanning coils. The sleeve is about corCheck V12, R48 and R51 if the hold
is
rect when fin: is protruding. If the sleeve has not over one way and the picture continues tocontrol
roll. If
been altered, check the line timebase valves V12.
the sync is poor and the frame can be made to roll
V13 and V14 and R69.
in either direction, but will not lock securely, check
R63.
Loss of Line Hold
This is nearly always due to loss of emission in Oscillator Tuning
V12 (ECC82) but on occasions it may be necessary
Maximum sound on whichever channel is selected
to check associated circuitry (perhaps V13 and
should occur at approximately the mid position of
R69).
the fine tuner. Should this position change it may
Fuse Blowing Immediately upon Switching On
be necessary to retune the relevant oscillator coil
core. The position of the cores is shown in Fig. 8
Check C25, and for signs of flash -over in between
the metal rectifier plates. If the fuses blow as the and these are accessible when the station selector
set warms up check the PY81 and if this becomes
and fine tuner knobs are removed. Care must be
exercised when tuning and the use of a larger tool
red -hot prior to the fuse failing, check C65. Check
than required can result in damage particularly to
the PY81 for internal shorts.
the Band I coil which easily becomes loose, thus
Frame Distortion
leading to persistent oscillator drift. If the coil or
If the top or bottom of the picture is compressed, core is loose, the chassis should be removed and the
check the setting of R53 (adjusted through printed
coil and core secured by adhesive or wax.
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BRITAIN'S MOST COMPREHENSIVE
LEARN BY BUILDING
PRACTICAL COURSE
NOW for your
HOBBY
CAREER
IN RADIO ELECTRONICS
OWN BUSINESS
TELEVISION i

-

YOU RECEIVE
Complete kits of equipment
as illustrated.
Complete set of experimental

THESE SPEC/AL TRA/AI/N6"
YOURS TO KEEP
KITS
.

manuals.

Complete set of "pictureway" theory books.
Modern test -yourself
examination sheets.
Study programme.

Unlimited consultation with
Tutors.

CATHODE RAY

OSCILLOSCOPE

FREE

AM and VHF /FM

POST

LUXURY RECEIVER

BROCHURE

NOW

RADIOSTRUCTOR
TO RADIOSTRUCTOR (DEPT., M102)
READING, BERKS. r"--

SIGNAL GENERATOR

IááaÁei7t9l3:E

Complete set

of

Picture Way books and

Nam/.

BLOCK

Address

CAPS
PLEASE

Experimental Manuals

(We do not employ representatives)

10161

3
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ALPHA RADIO SUPPLY CO

MULLARD TRANSISTORS
OC19

0C35
0C44
0C45

481-

OC72

25/6

OC72pr

0073
10/- 0075
616
0077
6/6 0078
I

0070
0071

I/-

8116116181-

10/81-

OC78D
OC81

0084
OC170
OC I71

VALVES BY RETURN POST

8181111-

AZI

DF96
DAF96

1316
1416

0C202 361-

3716 set.

121 -,

XA103

10 /-,

XB102 6/6 ea.

5M.

OPT

round

Plessey

with

8hs.

Allen
x

EBC41
EBF80
EBF89

8/9
9t9
9/6

9191-

EL84
EL9I
EM80
EM8I
EYSI
EY86

7/6
91-

FC13

10/-

9/6

GZ32

PCL82
PL36
PL81

4/6 PL82
9/6 PL84
1016 PX25
9/6 PY32
101-

PY80

7/6 PY81

7/- PY82

71S11116

U25
UAF42

Hi -Fi Transistor FM Tuner for the Home
Constructor, complete kit £181181 -. Fully
illustrated booklet with diagrams, full
shopping list etc. 3/6.

I116

I3/6
I3/6

II/-

8/6

LOUDSPEAKER CABINETS

12/7

Type suitable for an 8in. unit.._...__._.211Type suitable for a 10in. unit
Type suitable for a 7 x 4in.

I2/6
15/6

8/6
816
71.

CATALOGUE
OUR 1962 CATALOGUE IS NOW
AVAILABLE. PLEASE SEND 1/- IN
STAMPS FOR YOUR COPY.
TRADE
CATALOGUE
ALSO
AVAILABLE,
FOR
WHICH

13/6

9/6

1-1L42DD

121-

ECL80
ECL82

9/6

I01.

PCC84

P
CC85
5/- PCF80

10/6

EF50
EF86

1216

PCF82

8/6

UF85

1116
819

UL4I
UY41

18/6 3D6

PLEASE

BUSINESS

9191616

1916
1916

RMI

513,

RM5

51_

ALPHA

9

YOUR

HEADING
10

-

RM2 6/9, RM3 716, RM4 13/6,
14A86 19/6 , 14A97 19/6,

1916,

ALPHA RADIO TERMS.-Cash with or
1/3; 20/- add 1/9; 40/- add
Personal Shoppers

LETTER

CRYSTAL CALIBRATOR No.

I4A100 19/6, LW7 17/6 18RA I-I-16-I
FC3I (I4RA 1-2-8&3) 22/6, FC101
(14RA 1-2-8-2) 10/6.

IOin. x 6in. Celestion and Plessey_._...'22/6

ATTACH

Crystal controlled. Directly calibrated.
Functions: Crystal controlled oscillator
providing fixed frequency signals of 500
kcs and all harmonics of 500 kcs up to
30 mcs variable oscillator from 250
kcs
500 kcs, enabling all intermediate frequency between 250 kcs to 500 kcs to be
produced and modulated. Complete in
carrying case /bag with all valves, leads and
instruction book. £4 /10 1- each.

RECTIFIERS

2916

Celestion and Richard

EL4I

EZ40
EZ80
EZ8I

81-

.25l-

Plessey

5in.

1216

1716

bin. x 4in. Plessey

lin. x 4m.

9/6

ECF80

1616

6fin. round Celestion
Sm. round Richard Allen.
10m. round Elac
12in. round Plessey

6/- PCL84

UBC8I II/4
UCC8410/I I
UCH42 9/6
ECF82 10/6 0Z4
416 UCL82 11/6
ECH42 916 PCC83
1316 UCL83 161ECH81
91-

LOUDSPEAKER UNITS
All Brand New
2fin. square Rola C25_.
26/10

24in. square EMI...
4in. square Elac Tweeter

519

EF92

EAF42

ECC8I
ECC82
ECC83
ECC84
ECC85

EDISWAN TRANSISTORS

XAI04

EF91

818181-

DK96
DL96
8/EABC80 9/-

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS
10C44, 2 0C45, I 0081 D, 2 0081.
Only

101-

C.O.D. Postage and Packing charges extra, as follows:
2/8; £5 add 3/8. Minimum C.O.D. Fee and Postage
Order value 10/- add
3/ -. For full terms of business see inside cover
a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m,
of our catalogue.
to 1 p.m.

SPARES FROM STOCK

I

WINTOUN STREET, LEEDS 7.

VACUUM

AERIALS
I
II

ELECTRONIC
LIMITED

BAND

KEEPS YOU IN
THE PICTURE

Mounting
1+5 Element Wall Mounting .... 45/3
+3 Element Chimney M'ting.. 57/10
Element Chimney M'ting., 88/8

1
1 +5

I

Single Dipole Waalll Mounting .. 24/7
Single Dipole Chimney M'ting.. 40/2
X Aerial Chimney Mounting .. 82/3
H Aerial Chimney Mounting .. 67/7
Band
3
Element ag1 Wall Mounting 43/9 Element Yogi Wall Mounting
Chimney Lashing Mounting add 68/10 /Double 8 Array, only with clamp 83 /-

WITH THE
FINEST REBUILT CATHODE RAY TUBES
12 MONTHS
GUARANTEE

12 " -14" £4.15.0

Ill

Single Dipole Wall Moounting .. 20/5
Single Dipole Chimney M'ting.. 29/9
H Array Chimney Mounting .. 52/4

151-

15 " -17" £5.5.0
21 "£7'15.0

ALLOWED

CASH WITH ORDER OR
FORMA, ADD 12'6 FOR
CARRIAGE AND INSURANCE.
PRO

ON

RECEIPT

OF

OLD

TUBE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.
SACKVILLE STREET
LONDON, W.1
35.

BAND III
Arrays
1+3 Element Lot
..8/3
1 +5 Element Loft Mounting .. 443/8
1 +3 Element Wall

BAND

REPAIR KITS
Band III Folded Dipole With Insulator, Complete ..
Band I Insulator With Two f inch Dipoles For 1 or 9/3
I inch Booms, Complete
.. 19/5
6 inch Lashing Kit, 12/11. 7I'Inch Lashing Kit_
14/8
fi Inch Wall Bracket With U Bolts ..
7/10
1 -i; 1 -1 inch Clamps, 3/10. 1 -2 inch Clamps
Universal.. 5/4

Bracket Repair Kit, J Bolts;

U Bolts; 20ft Lashing
Wire: Thimbles; Corner Platea
..
Insulators. All Types ..
(Enquire)
Semi Air Spaced, 7d. yd. ..
..
L8
Send 6d, for Lists. Please state Channel whenPlugs
ordering.
Cash with Order. Post and Packing 3/- extra.
SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES
PINNOX STREET,

REGENT 8404
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Underneath the
Dipole
I heard that
WHEN
Granada was going to put on
" The Dumb Waiter ", another
play by that much -praised playwright, Harold Pinter, I made a
special note not to miss it.
Granada TV plays for " TeleviPlayhouse " are always
sion
presented in the most polished
and professional manner and
invariably strike a new note.
Here was a play that was commended by some of the theatre
critics when produced on the live
stage last year; a play with a
reputation for building up tension, having you sitting breathless
on the edge of your seat as the
drama proceeded between two
professional gunmen awaiting
their next assignment.
Alas! If the Pinter stage play
had tension and the kind of
macabre atmosphere one expects
of an Alfred Hitchcock thriller,

these qualities were missing in its
television form. The gunmen in
the basement argue about irrelevances and talk inconsequently as
they wait, interrupted from time
to time by a noisy dumb -waiter
lift which arrives with written
messages or by the whistle from
tube,
speaking
adjacent
an
through 'which verbal instructions
(unheard by viewers) are given.
That was all. For the ordinary
viewer who is possibly a bit of a
" square " so far as avant garde
plays are concerned, it meant very
little. By the time the sudden
climax arrived at the end, few of
them, including me, cared anyway. It seemed a pity that the
McMillan
of
and Kenneth J. Warren
gunmen, and the fine production
values of sets by Stanley Mills
and direction by Paul Almond,
should be expended upon such a
peculiar and puzzling script.
Video Tape

Like nearly all TV plays these
days on both BC and ITV, "The
Dumb Waiter" was recorded on
magnetic video tape. There must

be over a 'hundred of these
machines installed in television
studios and centres in various
parts of Britain alone. This must
represent a capital investment of
over £2,000,000 upon which no
import duty is payable, because
magnetic television tape recorders
have not been made in Britain
since the BBC's original and
ingenious (but not very practical)
was
recorder
t a pe
Vera
abandoned. The video tape
machines now in use here are
mainly manufactured by Ampex,
though recently a number of tape
machines by R.C.A. have been
imported from America and are
proving highly satisfactory.
Outwardly, the main difference
between the R.C.A. and Ampex
equipment is that the current
models of the former are rack
mounted, while the latter make
favours the console. Both systems
work to the same standards, however, allowing tape recorded on
either make to be played off on
the other. A Japanese television

A MONTHLY

COMMENTARY

By Iconos

tape recorder which has proved
highly successful, is non -compatible with either of the American machines, since the scanning
is on an entirely different concept
and in certain respects is said to
be an improvement. However,
newer models of the rival American makes are coming along in
different shapes and with numerous refinements which will make
the existing equipments look a bit
old- fashioned! I hate to think of
the high annual depreciation percentage the television accountants
have to deduct from the capital
tape
asset value of these
recorders!
Long -Life Magnetic Heads
One of the biggest headaches of
the video tape operation is the
short life of the magnetic head
assembly, which wears rapidly
and requires renewal after about
200 hours use (or less). Ampex
have brought out a new type
ferrite head equipment which, it
is claimed, will last ten times as

electricity was used by television and radio receivers and other
electrical appliances at the New Horticultural Hall, Westminster,
where the "New TV Show" was held, that extra power was supplied
from these mobile generators parked outside.
So much
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long. R.C.A. have designed a
new, much
simplified
type
machine which uses transistors in
many of its circuits and has a very
easy tape threading facility.
Both makes have electronic interlocking systems to permit rapid
switching from live studio or
O.B.'s to tape playoff, without
flashing or rolling of the picture.
And so the systems progress, following the usual pattern of refinement after refinement until an
entirely new method of television
recording is evolved. That is
already on the horizon in the
U.S.A.-thermo-plastic recording
-which puts a visible picture on
a special tape, thus enabling cutting and editing to be carried out
as with cinema films.

have required a great deal of
research. The film interpolations
of early incidents in Mr. Churchill's life were excellent.

--"

October, 1961

highest of multi- element aerials
will bring in a picture at all. In
some places, pictures are ruined
by freak interference between
transmitters geographically hundreds of miles distant from one
another, which are using the same
frequency. Channel Nine, London, for instance, has interfered
with local station Channel Nine
reception in a few places many
miles from London. The BBC
have made great strides with small
unmanned
local
transmitters
called " translators," a typical
example of which is at Folkestone,
where signals are received on
Channel Two and are rebroadcast
on Channel Four on very low
power. Similar installations at
Sheffield, Ipswich, Barrow, Scarborough, Swindon and Caernarvon, amongst others, will greatly
benefit local viewers. The ITA
have now embarked on a similar
scheme and I expect that quite a
number of ITV black spots will,
before long, be receiving a really
good signal. It seems fairly easy
to reach about 85 per cent of the
population of the country with a
good, strong signal. But there are
pockets of population in small
towns and villages in the remoter
areas which have tolerated pictures full of snowstorms of interference for a long time. It is this
last 15 per cent of the population
which presents both BBC and
ITA engineers with problems that
are difficult to solve.

"Appointment with
Another
highly
successful
interview
series
has
been
" Appointment with
in
which Malcolm Muggeridge
ranges over a wide variety of current topics with a well-known
personality or public figure. Sir
Charles Snow and J. B. Priestley
have appeared in this series, in
which points of view are often
exchanged with uncompromising
frankness. One has the impression
at times that the producers of
this programme, Peter Plummer
and Patricia Lagone, were putting
the
viewer in the position of an
Television Debates
eavesdropper listening to a private
conversation
Sound radio had its great days
between Mr. Mug of talks and debates, especially geridge and his interviewee. I
when there was no alternative don't always agree with Mr. MugLight or Third Programme. In geridge's point of view, but his
these days, the most popular use easy, smiling manner and his
of sound radio seems to be for relaxed questioning undoubtedly
pumping out a continuous flood draws out his " victims " in a
of music, which transistorised manner which is disarming. This
receivers deliver to picnic parties, again is first -class television
the beach, the railway compart- debate material which make good
ment and (literally) to the man- entertainment.
in-the -street. It is not easy to
plant yourself in a deck chair very Black Spots
far away from rival portable tranThe television public is becomsistor sets or gramophones, each ing more
critical of the quality
adding its quota of pop and plug of pictures
in fringe areas and in
to drown the soothing noises of the black spots
where only the
the waves and seagulls. The best
sound radio debates seem to have
moved into television in a big
way. I suppose the BBC TV's
" Tonight " started it all, though
this in itself was really a television development of the almost
ancient " In Town Tonight ".
John Freeman's famous interviews had their own startling
flavour and the American Ed
Murrow's interviews had an eye 24and ear- arresting quality. Now the
ITV companies are occasionally
REMOTE CONTROL UNIT
getting off the band waggon and
TROUBLE IN THE LOCAL OSCILLATOR
indulging in startling debates.
ABOUT LOUDSPEAKERS
" Under Fire " probably led the
way, and now " Head On " carAN EARTHED GRID R.F. AMPLIFIER
ries on the controversial note, by
A COMPACT' POWER SUPPLY
taking a celebrity and having a
CALCULATING r.-NETWORKS
panel discuss his merits and
HOW TO KEEP RADIO EQUIPMENT COOL
demerits in his presence. It is, in
fact, another method of presenting
THE P.W. ' TUTOR '
" This is Your Life " but temperA RECORDING LEVEL METER
ing the praise with a good deal
WOBBULATOR FOR F.M. I.F. ALIGNMENT
of criticism. The first victim in
this series was Randolph ChurS.W. SECTION
chill, whose reactions to both
CLUB NEWS
praise and criticism were revealed
ETC.,
ETC., ETC.
in close-up. "Head On " must

-"

PRACTICAL WIRELESS
Chief Contents of the October

Issue (including FREE
`Tutor' blueprint)
Now on Sale
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90° 17 in. TV CHASSIS

GREAT TV OFFER
-known

Complete with 13 valves and latestI
Fireball turret covering all Bands
and HI channels. Valves: 3 PCF80.
'Y5 Overall Pdim:
P
PL81.
8 x 159 z 81n.
LASKY'S PRICE £18.18.8

P

Don't neglect this final offer of well
television products, all brand new, at clearance
prices. Full data and instructions supplied.
Call or post your ardor without delay.

MAKER'S SURPLUS
COMPONENT BARGAINS
WIDE ANGLE 38 m.m.
Line E.H.T. Trans. Ferroxcube core, 9-16 kV

Scanning Coils. Low imp
line and frame
Ferrox -cube cored Scanning
Coils and Line Output
Trans.. 10-15 kV EY51
winding Line Trans. with
width and linearity controls, circuit dia., pair
Frame Output Transformer
F me
line block osc
rm
7
Focus Magnets Ferros- core
Focus Magnets. ironP.
cored
Duomag Focalisera
300 m/a Smoothing Chokes
STANDARD 35 m.m.
Line Output Transformers
6.9 kV E.H.T. and 6.3 v.
winding. Ferrox-cube
Scanning Coils, Low imp.
line and frame
Frame or line blocking
oscillator Transformer
Frame Output Transformer
Focus Magnets:
Without Vernier
With Vernier
200 m/a Smoothing Chokes

...

19/6

Ins. 7/6.

50 /6/8

4/6
19/6
12/6
15 /-

10/6

NEW C.R. TUBES

All sizes in stock at lowest prices.
171n. from 79/8. Bend for list

FERRANTI

6.3

type TR17 /10.
heater. 26.16.8.

171x.

v., 0.3 amp.

Carr. & Ins..

12/6.

REGUNNED C.R. TUBES
GUARANTEED for

Covers

4/6
7/6

9/6
12/6
'7/6

x

lin.

Co

pleteBwiths

lvalvesPCC89

12

10 0

MONTHS

Carr.

&

17in, rect.
21ín. root

Ins.
12/6
12/6
12/8

£5 10 0
14in. rect.
Thin. &16 round 55198

55 19 6
27 19 8

21/-

133 TOTTENHAM COURT ROAD, W.I.
PADdington 3271/2.
P.T., Edgware Road.
BOTH OPEN ALL DAY SAT. Early Closing. Thurs. Mall Orders to Dept.

TUBE

MAIL ORDER DEPARTMENT

Streatham Road, Mitcham, Surrey
RST ALL 211VALVES
LISTED ARE NEW STOCK
&

Terms C.W.O. or C.O.D. Postage 3d. per valve.
MITCHAM 8201.

AZ

18/8
DAF91 7/6
DAF9810/DF91 4/DH719 7/8
DK91 9/985

F.

AÖ/6-

EB91
5/EBC41 6/6

all types

Tubes

Cash allowance
on return of

1Y"-14"

15/-

ol-tube

Actual Cost
of Tube

£4.

5. 0

EBF80 9/6
EBF89 7/8
EC91 9/6
ECC33 5/ECC91 8/ECC63 9/8
ECC84 9/6

ECM
ECM

6/

12/6
ECF8212/8

£ 4. 15. 0

ECH4210/9/I.&1)

30/-

....55

207 EDGWARE ROAD, LONDON, W.2.

Example:

251-

Type

12in round

and PCF80.
LASKY'S PRICE 4716 Post 2/8. Less valves 23/-.

7/6

19/6.

Poet 7/6.

"FIREBALL" TURRET TUNER

17/6

Ins.

Above Chassis less valves. C.R. tube
and Line Output Transformer. 77/6.

Complete with C.R. tube. £24.19.8. Carr. & Ins. 19/6.
tube and Line Output
valves.
Above Chassis
for
less Carr. B.R.
C.R. TUBE type C17AT, separately. 88.19.8. Carr
at Ins. 19/6.
Line Output Transformer with EY51, 29/8. Post 2/8.
circuit, all comSound & Vision Chassis. Printed
valves: 3 613W7. PCL89,
ponents wired. complete with
2 PCL82. PCF80. Overall size 4 x 16 z Sin. (including
valves). 55.19.6. Carr. 7/8. Less valves, 59/6. Carr. 5/ -.

keenest exchange price ever.

21" £8

&

171n ptube. £23.19.6. Carr.

9

19/6

6A DENISON ROAD, LEEDS 2
Tel. Leeds 24576.
We are now able to offer SUPER SCREEN
TV TUBES with 12 months' guarantee at the

£6

Carr.

turret covering
Complete with 14 valves and 12-channel
2 PY82. 2 PL81. EY52,
all Bands 1 and In. Valves:
Uses 17in.
2 PCL82, 2 PCF80, PCL84, 3 ßW6. PCL89. z 12 z 61n.
C.R. tube type C37AF. Overall dim.: 19
LASKY'S PRICE
718
&Ins'
Gns. Carr'
less C.R. Tube

CHANGE

" -17"

less C.R. Tube

110° SLIMLINE 17" TV CHASSIS

CLARKSON'S

15

E1

£6.

10. 0

Carriage and Insurance 10 /- extra
These tubes are COMPLETELY REBUILT by experts,
and are
with the most up -to-date electronic equipment, Electron
fitted with the famous American GoldeninGrid
today.
service
are
Gun. Many thousands of these tubesreaders
of "Practical
Our factory is open to inspection to
of
free
answered
are
TV". Technical advice and queries
paper
obligation. All tubes are dispatched with adhesive
of
receipt
on
seat
is
and return labels. Cub allowance
old tube.

9l-

EF92 5/EL42 10/EL90 8/8
EM80 1aEM81 10/F.YB1 10/6
EY84 10/6
EY88 9/6
EY91 9/EZ
ÉX4350
7/8
EZ41 7/6
EZ80 7/6
EZ81

FC2

FC13 17/6
FC13C Y
0332 1146
5/6
H30
H63

g9/8
161.92

818

K,la1IL133D

KT66 17/8
L7,319 12 18
4(5)
EF37A18/8

EF40 15/EF41

119/3

EEF50(A)0/8

EF80 5EF85 5/8
EF86 111EF89 10/
EF91

U

Quotations

PCF82
8/6
PCL82
PCLB31018

PENA4118

PEN4VÄ8

17/8
PL38 15/PL81 14/9
PL82 8/PL83 10/6
PYBO
8/PY81 7/6
PY82 8/PY83

VP4B 17/8

W81M 5/9
W142
9W719 76

7/e
21/-

W727

X78
X78
Z21

21 /12 /6
4/9

2152

7/9

Z719

5V4G 499///8
5Y3GT 8/6
5240 10 /6ABGT

gg8/8

ÁB

1818

6AL5

TDD4 17/6
TP22 17/0
7/I.
U14T

6AQ5
6BA8

ÚÁBÓ

613E6

6ßJ8

UAF42 8/8
UBC41 9/8

613E7

10g41//-

6 7/6
8/8

6ßW6

7/6
7/6

7/8
17//5/6/5/15/6
4/17/6

7/6

8K880T

8L1

BLBG
61.18

6L19

16/6
7/6
12/8

23../61.17(1/11T

68L7GT

/8

6/6
5/6
BVBGG
8X5GT 5/767
10/6
7/6
7Y4
B1ÓLD11

V

15/-

12AH8 1a1dAT6 9l12AT7
LsAU7

1

6ABA

128E8

112J70/

/-

99/9///8..

W

9/6 6ßW7
8BX6
CI142
8/6 602
Mor7)178
6F1
112H8GT8/8
UC1681
1$/e
8/8 6F12
SP417/e
6F13
MU14 91- UCL83
6F50
4/6
GT 8
13/8
MX40 17/6
N142
9/6 ÚF41 9/- 6J7GT 9/6 36Z4GT8/6
8/N153 11/8 UF89
9/PC4 9/- ÚL41
SOI.OGT7/8
17L84 7/8
PCF80
9/6io/6
9/e UY41 7/6
SEND FOR LISTS.
old
oven for tyapeessnnot Hated. Obsolete and
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Phone:

D. & B. TELEVISION Cherrywood 3856
131 & 13Ia KINGSTON ROAD
SOUTH WIMBLEDON, S.W.I9

For Safety's Sake
use
AVO Prodclips

FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY.
We are Open from 10 a.m. Until Midnight. For any information
or problems you have Call or Phone, we are always pleased to help.
SEND FOR

L.O.P.T.

COMPREHENSIVE
Ó

LIST
Prices of nearly all makes and models,F.O.P.T.
2/6, post ad.
Invaluable as a service aid. The finest list ever
compiled.
TRANSISTORS

Genuine Milliard Transistors in sets of Six: 1. 0044; 2, 0045's;
1. 0081D; 2, 0081's In matched pair. Including 0A81,
Diode.
for ONLY £2.2.6.
Genuine G.E.C. Transistors in Sets of Six: 1. GET874; 2, GET
GET114; 2, GET114's In matched pair; plus 1. GEX34

(3873;

for ONLY 11.18.6.

PRICE LIST
Nullard: 0 SIGLE TRANSISTORS
-; OC70. 6/ -; 0071. 6/-; OC72, 7/ -:
0078, 7/- 04710/ -; 00069/
6/-.
G.E.C.: GET)74, 9/-; GET873, 8/6; 006111
pGETa1t, -/e.
Available in
Mollard Diodes: 0A70, 2/9; 0A79. 2/9; Á81R2
OMB.. 3/6.
G.E.C.: GEX34, 3/3.
All above are genuine manufacturers new 1st grade.
SURPLUS TRANSISTORS
Red Spot, A F. 0471 and 72. Equivalent
each
White Spot, R F, 0044 and 45. Equivalent .
.. 5/- each
Diodes, general purpose
.
1/- each
.
Various other types tri stock. Please ask for prices of
types not listed.
TURRET TUNERS, Various Makes: 10, 16, 38 Mc/s. 40/EXAMPLE OF TRANSFORMER LIST
L.O.T.
SCAN COILS
FERGVSONi
(Used)
(New)
(New)
(Used).
í03T, í05T
69/9
35/80/35/..
902T.ß/8
69/9
35/60 /- k 35/.. .. (New) (Used)
..
PYE:
(New)
(Used)
V4, VT4, V7
52/8
35/55/35/..
V4. T4, V ,.
52/6
35/55/35/.. .. (New)
MURPHY:
MURPHY.
(Used)
(Used only)
HY: V260

matd

..

ECKO:

(New)
47/3

/-

(Used)
30/-

(New)
40/6
40/6

(Used)
27/6
27/8

ALL MAKES: 12Iá., £3.15.0; m141nn.., 24.5.0: n171á.,
24.15.0.
ADD: lOs. for 90° tubes: 15/- for 100° tubes; 5/for Electra.
static types.
SECONDS, with 12 -month Guarantee-ALL MAKES:
12in.,
22.15.0; 14111., 23.5.0 (when available); 17ín., 23.15.0.
SECONDS, No Guarantee -ALL MAKES: 12111, 21.5.0:
14in.,
81.15.0 (when available); 17ín., £2.15.0.
NOT APPLICABLE TO NO GUARANTEE SECONDS;
10/- allowance

r++ -THE
Spec.:

Six
rod

on old tube it in good condition.
FABULOUS R.T.D. TRANSISTOR SIX

transistor

ON

diioode, printed circuit, superhet.
gain control stop overloading.
in push pull
new
guaranteed. Neat, small two-tone grey o
cabinet. Two radios in
one,portable and car radio.Incorporates car
Input socket.
Everything to build this superb Transistor aerial
Radio. Only 28.9.6.

. l

5/6
3/4/6
8/-

EL33 8/6
PL82 6/9
UF41
EL38 14/8
UF42
PL63 7/EY51SE
PY32 10/UUL46
PY80 8/6
8/ÚL44
7/9
6/UY41
DL93 6
É96
P82
13L94
DL94 6/9
EZ40
6/P230 10 /UU9
7/8
KT33C 8/U22
9/6
EB91 3/KT36 8/6
U24
10 /8P8í
5/KT66
15/U25
12/EBF
W77
PCC84 7/U26
12/EBF81 5/3
Z77
PCC89 8/6
031
ECC82 5/9
9/6
6114
PCF80 7/.
1160
ECC84 8/8/6
5V4
PCL82
1152
ECF80 8/7/5Y3
U191
10/9
EC/135 9/9/5Z4
PCL83
ECH81 6/U281
6AL5
9/11/3
ECL80 6/9
U282 20 /6AM8
PCL84 9/6
EF39 5/0301 20 /6CD6
EF50 3/9
11801 22/6
PL33 8/6
6132
PL38 10/9
EF80 4/6
UAF42 8/ßF1
EF91 3/PL38 14/8
UBC41 7/9
6F12
These are only examples of our valves: if
do
you
require send stamped addressed envelope
for
D77

DK91
D 92

9

We pride ourselves that

8/6
3/9
7/3
11/8

8/8
14/6

£/3
5/3/5/9/.
10/6
10 /3/3/-

61'14

6F15
6L1
108'1

9I6

9/6

15/-

12ÁT7 6/6
12AU7 5/9
20D1
8/6

20F2
20L1
20P1
20P3
2)P4
27SU
3041
30L1
30P4
185BT

9/-

SSoundOutput, Lin4eannddFrameBlockkiipEÓsc..Traans.andScanOutput,
any make or model Television. Please ask us for ANY components
you
require we are

almost certain to have them.

enquiries. C.W.O.

R

12/8 inc.
1 insurance
RETURN POST SERVICE.

,

Trigger -Action Spring -Loaded Clips
PRESS

TRIGGER

TO OPEN

RELEASE TO GRIP

P'

Safety first every time with these patented spring loaded AVO Prodclips.
Cleverly designed for use as insulated prods, they are invaluable
for reaching and holding test points which are difficult of attest'.
Post Free
Suitable for use with AvoMeter, Mu!cinrirto.
15/and Ava Electronic Tess Meter !.sods,
per pain

Z1rT3D

.

AVOCET HOUSE,

VAUXHALL BRIDGE ROAD, LONDON, S.W.I.

92 -96

=1

A

VICtoria 3404 (12 lines)
Member of the Metal Industries Group of Companies

REBUILT TV TUBES

FULLY GUARANTEED

12

MONTHS

COMPLETE NEW GUN FITTED IN EVERY TUBE
12in..,.
E4.0.0
14 -15in.
... E4.10.0
17in, ...
21 in.
Immediate Delivery. Carriage and Insurance 101- extra
ALLOWANCE ON OLD TUBE

NU -GUN TELETUBES LTD.
3

The

Mews,

4/6
1002 13 /10P1 13/10P13 9/-

12/6
10 /6
12/16/8
14/27/6
7/3/7/5/10/9
3/14/.
not see what you
specia quotation.
we can obtain and supply any TV spare

Postaage on Valves,
SATISFACTION ASSURED.

.. with

8

..
..
.. 5
35/REGUNNED CATHODE RAY TUBES

231, 284, 283

Pat. No. 748811

Duckett Road,
London, N.4

Harringay,

Telephone: MOUntview 2903

The book

for the serious model -maker ...

RADIOby F. J. Comm
CONTROLLED MODELS
The remote

control by
of models -whether aeroplanes,
boats, locomotives, tanks radio
or steam rollers as well as stationary
models -is an important post
-war development with a keen, wide world following of hundreds of thousands
of enthusiasts. This
practical book is the result of the author's numerous
experiments
and long research on the subject and includes information
already
published In the nationally read "Practical Mechanics"
plus
additional material. Contents Include steering control gear;
receivers; transmitters; control box; tuned reeds; model actuators:
tuning transmitting aerials: details for model battleship and aircraft, etc. Fully illustrated with circuit details, diagrams, etc.
12s. 0d. FROM ALL BOOKSELLERS
c

ON, LTD .i1
London, W.C.2,

www.americanradiohistory.com
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Letters to the Editor
The

v

by his correspondents.
Editor does not necessarily agree with the opinions expressed

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex- Government apparatus, or of proprietary makes
of commercial receivers. We regret that we are alsoa
unable to publish letters from readers seeking
source of supply of such apparatus.
A SERVICING HINT
the hope that the following will be of
SIR,interest to other readers, I should like to give
details of a servicing fault which I had. The
symptoms were those of a failing tube. The
customer said the tube had gradually become darker,
and, when I tried it, the picture was there, but very
faint. Turning up the brilliance gave a very slight
improvement, but without producing a negativeI
picture which I expected with a faulty tube.
tested all the usual points, H.T., EHT etc., without finding anything wrong. It was when I went
to remove the tube base for testing that the fault
became revealed. The flex lead carrying the signal
to the tube had frayed all but one strand, and that
was on the point of breaking. Apparently the
extremely high resistance of that single fractured
strand was just sufficient to carry some intelligence
to the screen, and the breaking of the wires one by
one had given the gradual reduction in signal
strength. When cleaned, retinned and soldered
back the results returned to normal and I have
heard nothing in the way of a complaint since. The
moral seems to be, take nothing for granted, but
test systematically. -G. BORDEN (Paisley).

-In

CHANGING TV DATA

feel that it is time for somebody, either
-I P.M
SIR,the
G. or some Parliamentary body to

come down to earth and make one final decision
regarding television. At the Radio Show I was confronted with all sorts of statements from various
stands, and it would appear from what I was told
that the industry is indeed in a sorry plight. How
many lines, colour or black and white, and actual
frequency, are all in the air, and the poor viewer
doesn't know whether he will have to scrap his
existing aerials and buy new ones, or whether, if he
keeps his present equipment, he will soon be lagginga
behind his neighbours. Why can't someone make
firm decision for the benefit of both the general
F. GREGORY (Hammerpublic and the Trade ?
smith).

-F.

TRANSISTORISED TV

successSIR,-Now that some manufacturers have
fully made a commercial receiver utilising the

ubiquitous transistor I would feel it time for one
of your technical writers to provide those of us who
find our main enjoyment in experimenting with
some data to enable us to go ahead. I have designed
a successful receiver section, for both vision and
sound. I believe the manufacturers I mentioned
above make use of both an American circuit and
American transistors, but have been unable to confirm this. I trust, therefore, that we shall shortly
see some really practical data on this aspect of
TV.-R. PALMERSTON (Leeds).
CANNIBALISM

read in a daily paper some time ago that
SIR,a-I
store in London advertised sets for canni-

balising, and I thought that the following data
might be of interest. I had a Pye set which had
given up the ghost, and had been relegated to the
loft owing to being unable to dispose of it anywhere. I bought a set advertised for the cannibalising process, and to my surprise it was the same
Pye model which I had put away. I got them both
out and on making the usual tests I found that the
components which had gone wrong were a mains
transformer on one and a line output transformer
on the other. I changed the line output transformer
on the faulty set and it worked satisfactorily. I then
looked at the remaining faulty set, which now had a
faulty line and mains transformer, and on visiting
the junk shops managed to pick up both of these
items for a mere song, and as a result I have two
working sets, both of which I have been able to
give to O.A.P.'s, as I bought a new set when the
first went wrong. I am sure that if one understands the technical aspect thoroughly, there are
many odd pieces from sets which can be utilised to
get a set to function after a break -down, without
having to rely upon the special type of original
component. -F. RATHBONE (W.6).

-I

CHANNEL CHANGING

with Mr. Olivant (P.T.
SIR,August)sympathise
and his trouble. It is one I experienced
to
in an acute form. This is due to being able on
receive the BBC on four channels and ITV
given
three, any pair of which may be best on any
evening, depending on co- channel interference,
Continental stations butting in, or just plain weakturret
ness. I solved the problem by using two III.
tuners, one Band I and the other Bandone on Aa
simple change -over switch or relay (1 use
remote control unit) gives two channels with a
minimum of fiddling with fine tuners and the like,yet does not restrict choice. -R. G. YOUNG (Peace
haven).
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ITA Station in

South -East England
Isle of

'i

cravesendlir.

Cab

,%
Chatham
Farningham
Jf

.i

roadstaira

nd

Sittingbourne

WrOtham

Sevenoak^

IMaidstone
Reigaie

Wateringbury

Ozted

IHarrietsham

Hildenborough-

sá ndwicb

iÇh iÌhi m:

Jtenham
Charing

Edenbridgel

Norley

Ramsgate

Dover'

Tonbrldge

Lingfleldi

Ú

a

over

Tunbridge Wells

`w

;East

Grinstead!!

%Forest Rol

Haywards Heatb

/^N Uckfleld

Heath

Newick

,%
Lams
'Brighton

\

'.

Fa!rtig ht

Riagmer
N.

Bexhill

*Se

Newh®ena

Hastings

--

Eastbourne

%.1/

Limit of Primary Service Area
Limit of Secondary Service Area
Limit of Fringe Area

Seale of Miles
0

5

i

o

sg

30

The estimated coverage

HIS map, issued by the Independent Television Authority, shows the coverage of the Dover
station.
The transmitter, which went on the air on 31st
January, 1960, has a highly directional aerial system
that radiates a maximum power of 100kW a little
South of West, 25kW to the North and East but
only 1kW to the South. This special radiation pattern was designed to avoid creating any interference
with television services on the Continent.
Within the primary service area (see map) most
viewers, unless they are situated in particularly un-

40

so

of the mast.

favourable positions, should receive a consistently
satisfactory service.
In the secondary service area, a substantial proportion of viewers should receive a satisfactory
service, but in a few unfavourably situated places
reception may be poor.
In fringe areas acceptable reception should be
secured in many locations although this service may
be subject to some interference from time to time.
The mean aerial height is 1,175ft above sea level.
The signal is vertically polarised on Channel 10,
and the vision frequency is 199.7135Mc/s, the
sound frequency being 196.1985Mc/s.
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rental, service stock. Ideal
15ín. CRM 153 and I2in. CRM 1218. Ex.
51-.
Ins.,
and
for spares. Carr.
of renters replacement tubes.
TV TUBES 351- each. 36/24, 14KP4. Due to large purchase
Carr. and Ins., 51-.
knobs, ITA /BBC, 12 months' guarantee
17in. TV CHASSIS E10.10.0. Tube, valves, speaker,
251 -.
on tube and 3 months' chassis. Carr. and Ins.,
OC8ID, 319 ea. I -0C44, 919 ea. 2 -0081,
Or, Mullard
4716 per set.

TV TUBES I5/- each.

TRANSISTORS

-0C45, 819

619 ea.

ea.
619 ea.

2

-114,
EDISWAN. XCI21

G.E.C.

I

I

I- Diode,
-873,

I-

119.

-874,

2

819 ea.

919 ea.

Post free.

and XBI13,819ea.

1

EXTENSION SPEAKERS

1919.

Polished

cabinet. With 8in. P.M. Speaker flex and
switch. Ideal for kitchen, bedroom, workshop. Carr. and Ins., 3,9.

SPEAKERS 8i9.
x 4 inch.
8 inch

I

-7

salvage.

I

P. &

5

inch

--

P.219.

BRAND NEW VALVES
1119

each. EL9I, EL42, EZ90, EZ40, EF86,
ECC81, EF8I, EF91, 6V6, ECC33, H141.
819

-6 inch

each. ECC84, EL34,

EL38, EL37.

SALVAGE GUARANTEED
E891, EF50, HL4IDD, IiL42DD, LD2I0, SP4I,
EACH. C2C, CV66, DI, D152, EA50, 9D2,
12Y4, I5D2, 78, 2050.
VRI09, VR137, VR201, 4D1, 6D1, 6D2, 6H6,

-

Ex. manufacturers

-

- -- - - -

SP61, VR35, VR51,

VRI06, VR107,

9d.

119

Z77, ILC6, 6H,
EACH. D77, DH77, EB4I, EF9I, N142, PEN45, PEN46, W148,
B36,

NÍ8EN37HP

3

6F12, 6F13, 6F14, 6E15, 6K7, 6P25.

EL32,

TH41, TH 33I,UA 42,,UB4I81lJCH42? UF4I91UF

KTW6I,

L63,

U151,5118I36C1038,

ECL80, EL33, EL38, EL4I,
519 EACH. EBC33, EBF80, ECF80,
LZ319, N152, N309,
EY85, GZ32, KT33C, KT63, LN 152, LN309,
U801, W76.
PY8t, PY 284PZ30,8U8 80, U142, UÌ52I U251,,
21U

1LFOitD LA.rr:, ,LC;Ja.li, caocn

jo.

PJCY.L

c',ilo9u,

ALL VALVES POST

6d. PER

VALVE EXTRA

Become a Television expert
this easy way
The Bennett College offers you a complete course
You have to be really in the know to keep up with

television these days. And the value of this
special new course prepared by The Bennett College
is that you are taught all the latest methods and
techniques. You have the advantage of studying this
profitable and fascinating medium in the quiet of
your own home. And personal tuition by The
Bennett College makes all the difference.
The Bennett College offers you a course that's
non -mathematical and particularly easy to follow.
It contains clear diagrams which cover everything
you want to know from beginning to end (and
AMP'

/Mr

/

Air Mir Air

.-..

To THE BENNETT COLLEGE
(Dept. J55NTV,) Sheffield

Al/ Air

even includes the basic principles of sound radio
if you wish).
The complete home -study course covers everything: Production of the signal, scanning and reproduction of picture from signals. Aerials, types and
purpose. The cathode -ray tube. Time -base oscillators,

and output circuits. Synchronisation. Video

frequency amplifiers. The TV tuner, turret incremental, etc. Television test gear. Television faults.
For more details, please fill in the coupon below.
Your studies cost very little and the book you need is
included in the cost.

A

/

Iry

..Mr/

AN' Air M.A.Alp

-- I / / / /-- /--- ///1////
Please send me details of the new
TELEVISION SERVICING
CO URS E

ADDRESS....».»» ................... ..»..»........_............

1
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"WAVE GUIDE AERIALS"

Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples
from their range of products. For the amateur Enthusiast and the Do -It- Yourself type.
A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS
£

Element BBC Folded Dipole, Channel
I, with a Double Five Channel 9 ITA,
complete with all clamps
...
...
or Double Eight Element ITA ...
...
Mast Equipment per your specification

Element ITA Loft Aerial
...
8 Element ITA Aerial outdoor
Double 5 ITA Super Fringe outdoor
5

Combined BBC, ITA Loft Aerial ...
Combined BBC, ITA Outdoor
Aerial, wall mounting, complete ...
H & 7 combined BBC, ITA with chimney
lashing equipment
...
...
...
BBC Loft Aerial ...
...
V.H.F. Loft Aerial
...
5 Element ITA Aerial for attaching to
existing mast ...
...
...
...
S/D
S/D

f

s. d.

3

5

7

IO 0

8

IO 0

I

IO 0

2

13 6

4

13

0

12 9

1

s. d.
6 0

2

9

4

4

0

0

Double 8 ITA Super Fringe outdoor
Aerial ...
5 0 0
32ft. Garden Masts, complete for erection, two sets guy pickets, etc., with
fitting instructions ...
...
... 12 IO 0
Coax Cable semi low loss, 7d. per yard; super low
loss I12d. per yard.
Cross over boxes for combining separate BBC and
ITA Aerials 916d.
Please send 6d. stamp for full list of aerials and
accessories. Terms C.W.O. orders over £4 post

5

11

1

3

and packing free.

IO 0

PLEASE STATE CHANNELS REQUIRED

WHEN ORDERING

WAVE GUIDE AERIALS
MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD

Two new books for the serious
HI -FI enthusiast and engineer...

INTRODUCTION
TO HI -FI by Clement
'.:

Xutmdtzetfoe

to

Pick ups - Amplifiers and Radio Tuners - Loudspeakers - Listening Room Acoustics - Stereophonic
Sound - Tape and High Fidelity - Choosing Your Equipment - Installing Your
Equipment -Fi in the
Future - Further Reading - Useful Data. This book also includes a list of Recommended Hi
Records and
Tapes plus a Glossary of terms used in hi -fi.

208 pages
ri;.

net (22s.

by post)

CONTENTS:

FROM ALL
BOOKSELLERS

i

k

publishers

r

1,I
sE

of difficulty at the post
the

21s.

This new book -by an international authority on high
fidelity- provides the reader with basic concepts and
design procedures of proved and lasting practical
value. The material comes from a hitherto unpublished library of design data and information.

all who use HI -FI

from

illustrations

by Norman H. Crowhurst

Books which will add to the
knowledge and enjoyment of

GEORGE NEWNES LTD.,
Tower House, Southampton Street,

85

HIGH FIDELITY
SOUND
ENGINEERING

,

., or, in case
prices shown

Brown

This book is a clear introduction to what we can and cannot do in the world of hi-fi,
what is and is not important, which items of equipment can be bought cheaply, and for
which this would be false economy. CONTENTS: Introducing High Fidelity - Records and

Basic Requirements of Systems - Electrical
Transfer in Simole Passive Circuits - Simple Active Circuits
Transformers and L -C Filters - Power Amplification - Feed-back
Transducers - Transducer Matching - Oscillators and Sound
Generators - Test Eiuipment - System Design - Control of

Acoustics - Design Data - Selected References.

r4.

336 pages

London, W.C.2.

262

illustrations

SOs.

net

(Sis. 6d. by post)
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equipment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 51 must be attached to all Queries, and i¡ a
postal reply is required a stamped and addressed envelope
must be enclosed.

and 20L1, these latter three being excessively
bright. Sparking occurs inside the U301. The following valves are in order: three 20D1's, 20S2 and
20P5. I have no service sheet. -W. Wells (Sunderland).
The symptoms indicate a heater -cathode leak in
the " 20 " series heater chain. In your case these
are the 20L1 line and frame oscillator and the 20F2
sync separator.
PYE VT4

The picture enlarged and went out of focus, and
the screen went blank. After a few seconds, the
picture returned. This happened two or three
tintes at about quarter -hour intervals, but, eventually, the picture failed to return. The sound is
unaffected.-A. Long (Holmrook).
A faulty EY51 EHT rectifier is the probable
cause of the symptoms. In view of the intermittent
nature of the fault, we suggest that you try resoldering the EY51 heater wires before you replace
the valve.

-

harsh and a little distorted.
I have replaced the PCL83 with no improvement.

G. Brigg (Ipswich).
Replace the 30pF capacitor connected to pin 6 of
the PCL83. If the trouble persists, replace the
0.01µF capacitor connected to pin 1 of the same
valve.
McMICHAEL MPI8
The frame is extended at the top and the bottom
of the picture is folded over. I have changed the
C. G. Scoll
ECC82 with little or no results.
(Rotherhithe).
You should replace the PL84 frame output valve.
If there is no improvement, check the 0.01µF
linearity capacitors associated with its valve base.

-

-

DECCA DM14

EKCO T221
There is no raster and no sound; the only valves
lit are those in the sound strip, and the 20P4, U301,

FERGUSON 204T
The sound is rather

The picture takes a long time to appear, and is
then about tin. short all round. It gradually enlarges until the screen is filled apart from a small
space at the bottom of the picture. I have replaced
C. F. A. Snook
the PY32, but with no effect.
(Taunton).
If the PY32 is not at fault, we would advise you
to check the appearance of the valve heaters during
the warming up period. If these are very dim for
the first few minutes, you should check the thermistor (VA1015) wired adjacent to the PY32
valveholder. Check also the rear centre PCL83, the
right side PY81 and PL81 valves is necessary. If
the bottom compression persjsts, check the 100µF
capacitor (25VW) next to the PCL83 (on top of the
chassis connected through to pin 7 of the valve holder).
From time to time, the picture becomes displaced
in bands according to the picture detail, at the same
time, sound on vision occurs. This fault can be
produced or rectified by a sharp tap on the cabinet.
-G. Powell (Marden).
The fault is probably caused by a blob of solder
lodged between two tags promoting a short which
is cleared by sharp vibration. We cannot be sure
of this and you should trace the fault methodically,
by first checking the effect of tapping each valve,
ensuring that all are fitted, then turning the
receiver on its side, take off the bottom cover and
probe the valveholders, tag- strips, etc., to ascertain
the exact point of the short.
.

ALBA T356

The line hold control will not quite lock the
picture, leaving broken lines at the top and bottom
of the screen and sometimes a wedge- shaped piece
across the middle. The frame hold is good and
so is signal strength. -P. J. Sanders (Taunton).
In most cases which we have investigated involving symptoms such as you describe, the trouble has
been traced to the aerial which is receiving reflected
signals. Resiting the aerial has restored normal line
sync in most instances. If you find that the aerial is
not at fault, and there is no sign of ghost images,
check D1, disconnect D2, check C80 and C27.
K.B. MV100

Generally, this set gives a clear picture, but at
times the picture breaks up and will not lock. -W.
L. Dallow (Durham).
If the effect is most noticeable on camera changes
or more on some scenes than others, check the
aerial. If the break -up is complete, necessitating
resetting of the line hold, check by replacing the
rear right side 12AU7 (ECC82) valve and check the
220k resistor wired from the hold control to chassis.
FERRANTI T1002

The chanel selector switch is "noisy" and a
second fault is that the picture has been slipping
down to about half size and gradually righting itself. Recently, it has been slipping more rapidly,
J. J. Davies
and takes longer to right itself.
(Wrexham).
First turn the receiver on its side; remove the
bottom cover, free one end of the tuner unit lid,
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and lift out of the slots at the other. This exposes
the turret contacts. Thoroughly clean all the silver
plated studs, rotating the channel selector switch to
expose eath pair of biscuits in turn. No further
action is really necessary, but a light film of " Vaseline " or MS4 silicone grease can prevent further
tarnishing.
For the second fault, replace the 30PL1 valve
(PCL83) in the centre of the chassis.
PETO SCOTT 1712

It takes 2 minutes for the sound and 5 minutes
for the picture to appear. When the picture first
appears, it is weak and ragged.
B. Evans
(Brighton).
You should replace the PZ30 H.T. rectifier valve.
This should restore the normal warming up period.
The irregular edges which slowly fill out are the
result of loss of emission in the tube. Advancing
the brilliance fully will help straighten the edges
more quickly.

-

MARCONIPHONE VTI57
This set works perfectly for about five minutes.
The vision then disappears leaving a weak picture
and loss of line hold accompanied by an increase
in volume of the sound which is rough with a hum.
-C. H. Griffiths (Garnant).
An extremely common fault in these receivers is
for one of the vision coils on the top right side (as
viewed from the rear) to become open- circuited at
one end. These coils should therefore be checked.
Normally, this does not affect the sound in any
way and on this account, we would be more
inclined to check the 8µF capacitor to the left of
the mains dropper on the left side power board.
G.E.C. BTI252
A barretter 305 is fitted to this set which burns
out every five months of normal use, together with

either the line output valve PL81 or the sync separator PCF80 (L2319) whichever seems the
weakest. -E. Whitehouse (Birmingham 24).
Check that the voltage tapping, especially the
heater one, is in correct position. Suspect V329
for intermittent heater -cathode shorts or in fact
any of the first seven valves in heater chain after
the barretter.
SOBELL T171
There is a raster

but no picture or sound on this
set. The line whistle is very prominent and sounds
a little rough. The raster is not at full brilliance

even when the control is advanced. I have replaced
the tuner valves with no result; also I have tried
another PL81 but this made no difference. The
raster is not steady but looks as if being viewed
through water which has been disturbed.
Bowman (Wallsend).
Check EF80 common sound and vision I.F.
amplifier and the valve base voltage to pins 7 and 8.
If these are in order check the 0.005µF decoupling
capacitor (pin 8 to chassis). Next check the H.T.
supply to the tuner unit (blue lead) and follow the
supply to pin 1 of the PCF80 (and contact nearest
fine tuner) via the 6.8k and 3.3k resistors, both of
which should be checked.

-J.

October, 1961

MARCONIPHONE VT53 DA -TRF
This television receiver is for the London area
and is in good working order. Is it possible to alter
this set for Wenvoe ? -R. Barnes (Aberdare).
It is possible to alter the coils to receive Channel
5 but this involves a great deal of modification,
coil rewinding etc. A more satisfactory solution
would be to fit a turret tuner of the P38H (Cyldon)
or 35S (Brayhead) type and feed the output of this
to the V2 (Z77) stage, altering the coils to produce a
34- 38Mc /s I.F. i.e., tune sound coils from 41.5Mc /s
to 38Mc /s and the vision coils to 35Mc /s approx.
The receiver would then behave as a superhet. Even
this is no easy modification if a signal generator
circuit is not available.
ALBA MODEL?

I have recently come into possession of this
three years old.

12 /14in. receiver which I believe is

When the set has been switched on for about 20
minutes to half an hour, there appears along the
bottom of the picture a black bar about lin. wide.
This shortens the picture. Use of the vertical hold
does only a little to reduce this before the picture
starts to roll. There are ten valves in the set and I
would like your advice on remedying the defect.
Apart from this fault the picture is good.
P.
Norman (Aubourn).
You should change the frame output valve,
probably an ECL80 or PL82. As you give us
no idea of the model number of the receiver or
any description of it we cannot be of greater
assistance.

-

BAIRD 2117

When I turn the brightness or contrast up the
faces of the people on the screen glisten on the
light parts of their features then the picture becomes negative. The picture is not very bright but
I can draw a good long spark from the EHT rectifier. There is also another fault. When the time bases are running free, the whole screen is scanned
but when I turn up the contrast the picture is about
three inches short at the top with stretching at the
top of the screen and cramping at the bottom. When
the titles come up on the screen the bottom halves
are out of sight, below the screen. The frame
linearity controls will fill the screen but they only
make the stretching and cramping worse. The
voltages on the frame amplifier seem to be correct
and the feedback components seem to be in order.
I have the circuit for this set.
F. Fawton
(Oldham).
The first fault described is most certainly due
to a failing tube. The second fault is due to a low
ECL80 V12 and the picture should be properly
centred when this valve has been replaced.

-

BUSH TV22

I have just replaced a PL38 in this set but
neither this nor adjustment to horizontal hold
cured lines across the screen. Thinking this valve
might not be seating on its socket I pushed on
it and the EY51 burnt out. There is quite a bit
of buzzing etc. on the sound.-K. Wagstaff (Sevenoaks).
We are not sure of what is meant by the EY51
burning out. If the heater of this valve has failed
(Continued on page 51)
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DIRECT REPLACEMENT
Reprocessed TUBES

LAWSON

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

12

MENT

IOO- "MICRO FINE- ALUMINISED

REPLACE-

FULL

MONTHS

GUARANTEE

ENGINEERS WITH
EXPERIENCE
75

LIGHT
OUTPUT

50

25

SIMILAR TUBE REBUILT
OR RECUNNED BUT

NOT

RESCREENED

Low Emission
Know that as a tube gets old, not only does it become
deteriorates (up
but the light efficiency of the Phosphor Screen alsoScreen obviously
the
to 10% per year). This deterioration of
continues if the tube is r-ily rebuilt or regunned.brilliant crisp high
,Don't risk a "DEAD SCREEN ", enjoy thewhich are absolutely
definition of a LAWSON TUBE.' Tubes
and which
BRAND NEW throughout (excepting the glass), New
silver
incorporate the very latest CRT developments.
efficiency Betteractivated screens, "micro fine" aluminising, highpremier
manufacing, plus Brand New electron guns by Britain's
Emitron,
turers, Mullard, Mazda, Emiscope, Cossor, Brimar,
English Electric, etc.

ALL MAKES AND TYPES FROM STOCK
all types
LAWSON. The ONLY replacement tubes, for which
are guaranteed, correct and direct plug -in replacements.

-

BRILLIANCE CONTROL
EXPRESS PASSENGER SERVICE
Orders received by 3 p.m. are dispatched same day.
Special direct services to Scotland and Ireland

TRADE AND QUANTITY DISCOUNTS

LAWSON TUBES LTD.
RD. MALVERN.

156. PICKERSLEIGH

--

12"
14"
15 -17"

Worcs.

/
/

Characteristics of 4,800 valves & transistors, rectifiers & cathode ray tubes.
Compiled by staff of

6i-

"WW"

Postage 10d.

TELEVISION SERVICING HANDBOOK, by G. J. King. 30'-. Postage
Ira.

THE RADIO AMATEUR'S HANDBOOK, 1961 ed. by A.R.R.L. 32'6.
Postage 2j-.
PIN POINT TV TROUBLES IN 10
MINUTES. 3116. Postage I! -.
TELEVISION ENGINEERS' POCKET BOOK, by J. P. Hawker. 12/6.
Postage 6d.

TELEVISION SERVICING Vol.
by G. N. Patchett.

4.

7'6. Postage 6d.

SERVICE VALVE EQUIVALENTS
and R.S.G.B. Pub: 2i -. Postage 4d.
A BEGINNER'S GUIDE TO TELEVISION, by F. J. Camm. 7'6.
Postage 6d.

TAPE RECORDER MANUAL, by
W. S. Sharps. 21' Postage / -.

,

1

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS
Oof British and American Technical Books

/

19 -21

PRAED STREET

LONDON, W.2

Phone: PADdington 4185
Open 6 days 9 -6 p.m.

VALVES
I

1Nfl5GT

1S4
1E5
1T4
1U5
3A5
3Q4

384

5Ú4G
5V4G
5Y3GT
5Z4G
6AM6
6AQ5

6AT6
6BA6

6BE6
6BH6
6BJ6
6BW6

11/6
8/-

6LD20
6P1
6P25

8/13/6

101-

6/-

9/-

6SL7GT 613
6SN7GT 4/9
8U4GT 11 /6V6G
5/-

5/3
3/6

5/9
7/6/-

6X4GT

4/9

48

7B7GT

7/6
7/6

89

7

s

6/-

1002

5/9

10P13
12AT6
12AT7

6/9
8/-

12/6

11 /-

16/6
2/6
6K7GT
5/8/3
6K8G
6K8GT
6L18
6L19

TESTED

!

GUARANTEED

!

9/3
10/3

7/6
17/6
14/6
7/-

5/6/3
7/12AX7
12K7GT 5/3
12A117

12K8GT 11/8
7/6
12Z3GT
1457
19/6
20F2
17/6
20L1
17/6
8/2.5A80
25L6GT 7/9
25Z4G
7/6
30L15
118

14/-

35A5

9/6/9
8/6
8/9

35L6GT
35Z4GT
35Z5GT
50L6GT

1H1

B36
33

19Ì8

12/3
DAC32 10/DAF91 5/3
DAF96 7/8
9/DCC90
DF33
1013/6
DF91
7/8
DF96
DH76
4/9
6/9
DH77
DK32
11/6
DK91
8/DK92
7/6
7/6
DK96
9/DL33
DL35
9/6

DL92
DL94
DL96
EABC80
EAF42
EB91
EBC33
EBC41
EBF80
EBF89
EBL21
ECC40
ECC81

READERS

61-

7l7/8
71-

8/6

3/9
5/8/8/8/9
13/6

15151-

ECC82
ECC83
ECC84
ECC85

ECF60
ECF82

EC
ECH42

78/9
8/3

8/8

HH35

1613

ECH81
ECL80
ECL82
EF39

7/6
9/6

EF
EF41
EF42
EF80
EF85
EF88

EF91
EF92
EFI83
ÉL41
EL42

ÉM34

EM80
EM81
EM84
EY51
EY84
EY86
EZ40
E'Z41
EZBo

8/9

.

FW4I500

413

14/-

18//6

9/7l10/--

7/6

17/9

6/9
8/3

9/6

6/6

9/8
101-

7/6

PCC89

11/'7/9
8/14/-

PCL83
PCL84

11/6

PCF80
PCF82
PCF86
PCL82
PCL85
PENA4
PEN36C
PL38
PL81
PL82
PL83
PL84
PY32
PY80
PY81
PY82
PY83

T41

9/-

7/6
13/6

11/8/-

11/8
9/6
71-

7/6
101111-

7/8
6/9
6/8
7/9

19/6

7/3

U22

RADIO
HILL,

24 COLBERG PLACE, STAMFORD
STA 4587
LONDON, N.16

www.americanradiohistory.com

U52

18/8

PC95
PCC84

15/6
9/9
3/6

7l-

KT631

7/8

for 27/6
for 24/6

U24
U25
U26

8Ì-

11/6
5/9

MU14
MX40

4
5

818

GZ30
GZ32
KT33C
KT41
KT44

S1-

l8 /3

!

Set 4 for 19/6

6K7G,6K8G,6Q7G,6V6G,6X5G,or6Y3G

5/9
5/9
8/6CD6G 27/3
6F1
6F6G
6F13
6F14

NEW

12")

(excepting

1H5, 185. 1T4. 3S4, 3V4, DAF91, DF91 DK91, DL92, DL94
DAF96, DF96, DK96, DL96

SETS

1A9GT
1H5GT

if you wish to return
your old tube

SAME

NEW 7th EDITION

of-

i

Gladly refunded

CARR. and INS. 7/6

TEL. 3798

RADIO VALVE
DATA

C.O.D. or C.W.O.

£4.10.0
£5.5.0
£5.15.0

Post

17/6

131-

10/-

9
,BC80
9/UAF42

8/6
7/9
8/9
8/12/6
13/3
'7/6
14/6
13/8
8/8/10/9
13/3
819
5/6

UB41
UBC41

UBF80
UBF89
UC92
UCC84
UCC85

UCF80
UCH21
UCH42
UCH81
UCL82
UCL83
UF41
UF42
UF85
UF89
UL41
UL84
UR1C

8I6
7/8/7/8
8/13/6
13/6
6/6
6/6
9/8
5/5/3
4I8
3/8

UUB

UY21
UY41
UY85

VP4B
VP41
W76

W47

277

per

valve

extra.

Any Parcel
Against

age

in

Transit6d extra
31extra.

Any C.O.D. Parcel
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ALL TUBES
Guaranteed 12 Months
Carriage Free

LINE OUTPUT
TRANSFORMERS

Speedy Passenger Train despatch.

Direct Replacements for 500 sets.
Baird. T29, T163
. 53/T164, T167, T172, 2014. 1712
.. 2
/Bush. TV 11A, B' 12A, B; TVP' 12A, 60

NEW
12"

MW3I -74 etc.
CRM 171, 172

£5.5.0
£7.0.0

COMPLETELY

TUG12A, B; TRG 12A. B
TV12AM; TV22, 24; TRG24, T1JG24

930, 931, 933, 934, 948, etc.
Ekco. TS146 TS113-114; T161 ..
T221. 231; TSC311, etc...
Ferguson. 841, 2, 3; 941 to 945 ..
.,

REPROCESSED

TO MAKERS' SPECIFICATIONS!

REBUILT, RESCREENED, REALUMINISED TUBES OF
THE HIGHEST QUALITY

14"
15

...

...

...

"- 17"...

21"

...

...
... ...

Ultra.
All

WESTWAY RADIO

Price, post paid, 59/6.

ANDREW SLOSS
Ben Nevis Works, Stranraer.

YVW84,

..

..

VWY720,

V710

1125)

Ultra Frame O.P.T.'s

Add post 2/6.

65/60/52/-

,.

440/ -

57/6
66/-

660/ -

60 /52/6

85/60 /-

,. 26/6

100 mixed

resistors. 8W- 2W-7/6 post ls.
ANOTHER BARGAIN. Complete set of
6 NEWMARKET High Gain Transistors
and 1 Diode. Individually selected for max.
gain
Equiv. OC
0(711, ÓC74 (matched
ONNLLYY22.
Valves, Multimeters, Record Players.
Recorder Decks, see previous issues. Tape
S.A.E. with enquiries please.
5

Westward Way
'l 'el.

RADIO

Kit includes 45 feet Co -axial
cable with Plug fitted.

Cossor,

Preston Road, Harrow, Middx.

'CAPRI' ALL TRANSISTORI
All Transistor
Radio with carrying case.
Miniature loudspeaker design.
Covers all medium waves. Very
reliable. Works
for months off
8d. battery. Can
be assembled in an hour or two using our
simple as ABC pictorial open out- step -bystep plans. Complete set of parts including miniature speaker - everything only 27/6 plus 2/- P/P (C.O.D. extra).
Parts can be bought separately. Demonstrations Daily - Money back guarantee.
Send now.

CONCORD ELECTRONICS
(Dept. PIS), 210 Church Rd., Hove, Sussex
A

U..

14/53, 15/60 17/50, 17/53. 17/60, 17/63 -4,
17/70-1 -2, 21/50, 21/60, 21/70 -1 -2..
..

TRADE ENQUIRIES INVITED

instructions with illustrations.
All parts supplied to instal either
in Loft, or on Mast up to tin, or
on Window, Chimney, or Wall.

..

814. 815. 817, 915, 917, VW8O.

Y/YA730,

(complete assembly with

6

Kit

..
..

IJF /UM, 1115 U. 1437 U.

CTM4, V4, VT9; V7, VT7

The "Clarion" Transistor Battery
Tape Recorder. Push- button controls, 3á i.p.s.
GNS.
Portable. Durable plastic case. List price 25 gns.
Carr.
Complete with Mike and Tape. Our Price ONLY
7/6.

For any Band 3 Station. Horizontal or vertical. Full assembly

114

Pye. LV30 16T. CS17, VT17

ASTOUNDING BARGAIN!

60/58/45/50/55/66/6
45/-

V120C,

T101 -104; T108 -110
T114 -126; T133 -142
Murphy, V114C, V118C, V118C ..
V180. V178, V200, V202C
V240, 250
622/6V214, 216
3B3A,463A, 5&''ìÁ ßA1747

THAT "DIFFICULT" TUBE? LET US QUOTE

Ben Nevis Aerial

..
.
..
..
..

990T-998T: 103 -145T; 203- 246T..
14T4, 17K3, 17T3-4
14T2. T1205, T1215, T1225, T1325,
T1405, T1415, T1425, T1505, T1825
G.E.C. and H.M.V. mostly 55 /- to ..
..
Invicta.

Ferranti. 14T3,

Philips.

£5.5.0
£5.10.0
£8.0.0

..

comprehensive "basic" course in TV

.

A BEGINNER'S
GUIDE TO
TELEVISION
by
J.

F.
CA MM. Covers: -Persistence of
Vision and Scanning . Cathode -ray Tube .
The Tlmebase . Receiving and Transmitting
Systems . The Aerial . Tracing the signals
through the Receiver. Video Section The
Television Camera . The tuning Signal
Card C, and tracing faults . Colour . Test
The
N.T.S.C. System-Tricolour Tubes explained . Telecine -Video Tape Recording
Stereoscopic Television Technical Terms.
With 61 illustrations
ONLY 7s. ed. FROM
ALL BOOKSELLERS
. or in case of difficulty send 8s. Bd.
to GEORGE NEWNES LTD., Tower
House, Southampton St., London, W.C.2.
.

.
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FIRST -CLASS

TELEVISION and
RADIO COURSES
GET A CERTIFICATE

!
After brief, intensely interesting study
in your spare
time-YOU can secure your professional qualification or learn Servicing
and Theory. Let us show you how.

-undertaken at home

FREE

GUIDE

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success -compelling qualifications as

A.M.Brit.I.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateure' Exams., Gen. Cert.
of Educ. London B.Sc. (Eng.),
A.M.I.P.E.
A.M.I.Mech.E.,
Draughtsmanship (all branches)
etc., together with particulars of
our remarkable Guarantee of
NO FEE
Write now for your copy of this

SUCCESS OR

invaluable publication. It may well
prove to be the turning point in your

career.

FOUNDED 1885-OVER
150,000 SUCCESSES
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462), 148 HOLBORN
LONDON, E.C.I

S. Africa: P.O. Box 8417. Jo'burg.
Australia: P.O. Box 4570, Melbourne.
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PRACTICAL TELEVISION

(Continued from page 48)
it should of course be replaced. Pushing
PL38 would hardly have caused this. You
retune the station tuner knob to the right
aerial terminals or if the input is excessive
aerial attenuator.

is almost black. The width of the picture also seems

in the

should
of the
use an

PHILIPS 1768U

Although the sound is perfect, there is no raster.
I have changed the EHT rectifier and all the line
output valves. The ion trap has been checked and
found to be in order. The line whistle is audible
and there is spark when the EHT lead is advanced

to the chassis. I shorted the grid to the cathode
of the CRT, but with no result. I have a circuit of
this model. -W. Burtonshaw (Croydon).
When the EHT clip is advanced to the chassis
the resulting spark should be vigorous and quite
long. A weak or subdued spark should direct attention to the EY86 valve inside the transformer
housing, ensuring that the heater is glowing visibly.
If you are satisfied that the EHT is satisfactory,
check the heater voltage across pins 1 and 12 of
the CRT base (6.3V) and the voltages applied to
pins 2, 10 and 11. Since you have already partially
checked the 2 and 11 potentials by shorting the tags
together, attention should be directed to pin 10. If
this potential is low check the boost line decoupling
capacitor; 18,000pF on early models, 27,000pF on
later models.
BUSH TV 53

Three months ago I fitted a regunned tube to this
set and, until a few days ago, the picture was quite
good. Now however, the picture is rather dim and
the brightness control has little effect. Advanced
or retarded from about the mid position, this control causes the raster to become black. The picture
is at one moment reasonably bright and the next

to vary with the brightness content. When the
brightness control is advanced, the picture is
brought well into focus. The sound is quite all
K. F. Gorman
right. I have a service sheet.
(Cudworth).
First ensure that the ion trap magnet on the rear
neck of the tube is correctly adjusted for maximum
brightness. If there is little or no improvement, you
should change the EY51 (EY86 in later models) on
top of the line output transformer. Check the
ECC82 and P181 if the width is inadequate.

-

K.B. LVT50
After having checked the aerial, cleaned the
biscuit contacts and springs, fitted new PCC84 and
PCF82 valves in the tuner unit and cleaned all the
valve pins on this set, the following faults still
prevail. On ITV the resolution of the picture is
good, as is the contrast, but the whole of the
picture is covered with a " crawling " effect. There
is also a deal of background noise. On BBC only
a dim ragged picture is obtained and the `brawling"
effect is noticeable. The sound is in order. I have
a circuit diagram of this set.-C. Bradford (Buxton).
The trouble most certainly appears to be due to
a faulty aerial system. Another receiver should be
tried with the aerial to test it. If the aerial is not
at fault note the effect of disconnecting the AGC
(remove the 6AL5) and connecting a 4.5V battery
positive to the chassis, negative to the anode pin of
the AGC diode anode (the junction of 0.11.4F, 1.5M,
150k, and 220k components). If there is an improve
ment although the contrast is inoperative, check the
AGC system thoroughly; 6AL5, 0.5µF, 025µF, etc.
If there is little difference check the 10k triode anode
load resistor of the PCF82 (pin 1), and the 100k
resistors of the PCC84 (pin 2). Check the 6AM6
decoupling capacitor-0.0011AF.

-

Practical Television MULTIMETER
Alternative Method
If, however, a standard instrument is not available, good results can be obtained, if care is
exercised, by the following method :
1. Using a 90V dry battery, or a stable
source of H.T. voltage of about 100V, insert in
series with this and the meter a resistor of about
2M. By putting a little more resistance in circuit,
or reducing the series resistor a little, adjust the
meter to give precisely full -scale reading on the
0 -50µA range. A hand lens should be used to
ensure an accurate reading.
2. Switch to the 0-0.5mA range. The reading
should now be exactly 5. If not, adjust the shunt
a little, as necessary, until an exact reading is
obtained. The hand lens will be needed again.
Accuracy
The above procedure can be repeated for the
next range (0-5mA) without much loss of accuracy.
However, proceeding in this way the errors are
cumulative, and unless a check against a standard
can be obtained too much reliance should not be
placed on the higher current readings.

(Continued from page 32)
In calibrating A.C. current ranges in this way
it is possible to use the 6.3V heater supply from a
mains transformer for the higher current ranges.
For the lower current ranges, the shunts are larger
in value and switching from one range to another

causes enough variation in total resistances to alter
the current appreciably. Hence, when the IOmA
and 100mA ranges are being calibrated, the full
230V mains supply should be used, together with
a series resistor of suitable value to limit the
current. Since on the A.C. ranges a "universal"
type shunt is used, it is necessary to do all shuntadjusting progressively, beginning with R14 and
proceeding in turn to R15, R16 and R17.
(To be continued)

Q U

E R I E S

COUPON

This coupon is available until OCTOBER 20th, 1961, and
must accompany all Queries sent in accordance with the
notice on page 47.

PRACTICAL TELEVISION, OCTOBER, 1961.

22nd
Published
LIMPFFED e, Bradford; and London. Sole Agentefor Australia and NewtZealand GORDOand
printed EEnglan
postage for one year:
GOTCH (Alsia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including Poet.
Inland 11.2.0. Abroad 21.0.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine
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SETS & COMPONENTS
BRAND NEW 17" Television Cabinets
by famous maker Continental design.
Complete with screen, mask, back,
knobs and tube mountings. Ideal for
converting your old 14" to 17" set.
£4.12.6, tubes supplied £4.10.0; carr.
7/6. 12 months' guarantee. GLICKSONS, 32 Cradock St., Swansea.

RATES: 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must be prepaid
and addressed to Advertisement
Manager. "Practical
Television"
Tower Clouse, Southampton st.,
London, K.C.2.

SETS & COMPONENTS
(continued)

REBUILT TELEVISION TUBES -121n.
14ín. £5/10! -;
17in.
£5;
£8 /10 / -.
Twelve months' guarantee. 10 /- carr.
TRANSISTORS, WHITE SPOT 5/ -;
RED SPOT 5/ -; YELLOW /GREEN 5/8;
RED YELLOW
7 /6;
C R Y S T A L
DIODES 1/ -. 2/ -, 4/8. ELECTROLYTICS,
all values; CONDENSERS,
silver and paper. RESISTORS, all
types; RECLAIMED VALVES, most
types, 5/- each.
AIRSPACED COAXIAL CABLE from 6d. per yard.
B R A Y H E A D
TURRET TUNERS
£8/19/6; REPLACEMENT VOLUME
CONTROLS. TRANSFORMERS.
TELEVISION and MAINS; SMALL
PARTS REPLACEMENTS and
numerous
SECOND
HAND
COM-

Stamped addressed
PONENTS.
envelope please with all enquiries.

AND
NEW
VALVES
guaranteed. S.A.E. for list. A:so reclaimed Valves, tested perfect: 5/maximum plus 6d. postage each.
Genuine Valve bargains.
Valves
bought. Lewis, 46, Woodford Avenue.
SURPLUS,

Ilford,

Essex.

TV SPARES
LINE OUTPUT
TRANSFORMERS
A few examples from our
extensive range.

TELEPHONE ORDERS SENT SAME DAY

October, 1961

SETS & COMPONENTS
(continued)

B.V.A. NEW and rebuilt TV tubes.
S.A.E.:
REDWATT TUBE DISTRIBUTORS, 41 Denmark St., Wakefield.
Yorks.

H.P. on Regunned
C.R.T.s
At No Extra Charge
12 Months' guarantee
12° & 14"
-.
£3.10.0
17°
.. £4.10.0
21°
-£5.10.0
Phone or Call only:
Rod 7778

P. J. F. Andrews
61 -63

ROSEMARY RD.
LONDON, S.E.15

C.O.D.

Alba T301, 304, 394, 484, 494, 42/6.
Alba T321, 324, 424, 524, 39/6.
Baird 164/5/7, 172/5, 1812/15, 6216.
Baird P2014/7, P2114/7, 58/6.

DEVIZES TELEVISION SERVICE
The Nursery, Bath Road,
Devizes, Wilts. Tel.: Devizes 1100.

29-30

" HEATHKITS " can now be seen In
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACEMENTS LTD., Dept. PT22/9. 138
Lewisham Way. S.E.14. Tideway 6666.

...

ELECTRICAL

OFFER THE FOLLOWING
UNREPEATABLE BARGAINS
Brand New Television 12in. Tubes,
31 -74.

62.19.6 (Carr. & Ins. 12/6)

Salvaged TV Chassis,
814. 815. 817, H.M.V.

301 -,

5/- carr. Ultra

1824,

1825,

1829,

Philips 1746U. I748U/45, 1726U/15.
1446U, II I5UF/45. III5U /l5. K.B. KF50,
F.V. 30L, H.F. 40L, J.F.40. Ferguson 993, 998.
McMichael T.M.54. Ambassador T.V.I IT.M.
G.E.C. 6542 Sobel!. T.S.14. T174. Master Radio, T.D.7T, T917. Many Others.
Salvaged guaranteed 219 each. 301- dozen.
IOFI, EF80, EF9I, EB91.
1840,

Short List New Valves
7/6

EF184

7/6

1.126

916
816

U193
PCC89

6D2

I116
51-

6F19
6F23

8/6
101-

IOLDI2 B/6
10F18
30C1
30L1

9/6
8/8/-

5

30P4
30F5

12/-

30PLI

I0/6

61-

30PL13 12/6
30FL1
9/6
30L15
10/6

Fantastic clearance of Stereo Amplifiers,
including two Mullard ECL82 and EZ80,
pilot lights, knobs, one speaker circuit
diagram, etc. L2.19.6 (carriage 3/6).

TELEVISION COMPONENTS AT

BARGAIN PRICES

Please write for your individual requirements.

Ferguson 992/6/8 66/9; (new) 30/- (used).
Ferguson 205 -246; 6619; 306/8, 58/6.
Ferranti 14T3/4/5, 47/6. 14T2/T1225, 62/6.
Ferranti T1002/5, 55 / -; 129 -13B, 47/6.
G.E.C. BT, 1251/2 1746/8, 2250, 501

,

H.M.V.

1824/9, 1840 -8, 2805 -5902. 69/6.
K.B. NF 70 /FM, MV /OF 100, PVP20, 75/ -.
Masteradio T917, TE7T, T409/12, etc, 58/6.
McMichael TM /C /CR 51 -2, 55f -; C/R 53

75/..

Murphy V 240/250/280, 65/-; V200, 4916.
Pye!Pam /Invicta V4/7, VT4/7, LV30, FYI
908 -958, TI 18 -120, 5S /- CS17, etc. 751-.
New Scan Coils on all above 65/ -.
Peto -Scott TV122/4/6, 67/6; TVI41I, 7216.
Philco 1457 -67, 1717 -47, 175-77, 87/6.
Philips I14U, 1115, 1437, 1446, 89'6.
Pilot CV76, 77, 84, 87, etc. 65/ -. TV94, 89/6.
I

Portadyne TA

17, T237, T417, used 39/6.

R.G.D. C55, 1455/6, 1755/6/7, etc. 89/6.
Ultra VT9 -17, etc. with U25 5 gns.

Vidor CN4206-12,

5916; CN4217 -31, 65f -.

We stock or can obtain most L.O.T's,

TV VALVES, all 3/6 inc. p. & p.INGRAM, 18 Plunket Rd, Doncaster.

TUBES!

NEW TV BARGAINS

a limited number of 1962, Slim
line Television Receivers by Famous Makers
at special prices. For example 17 inch. List
57 gns. Our Price 44 gns., plus 25/- Carr.
& Ins., 110 Tube, Printed Circuit. Contemporary Styling. All Channels. Full guarantee.
All in sealed boxes. Immediate despatch on

We have

14in.

BRAND NEW 121n..

£3/£4. 1 year guarantee. Also most
rebuilds. Finest value! -3 Punk Ave.
New Barnet. BAR 1934.

In Scotland

RENVUE
for Better Value
COMPLETELY REPROCESSED TUBE
(NEW GUN, RESCREENED

ALUMINISED)

12.6v. and 6.5v. 0.3 amp.
17 and 15in. Types
..
12.6v. and 6.5v., 0.3 amp.,
14m. Types
...
...
12v., 15in. Types ...
...
2v., 12 and 15ín. Types ...

... 66.10.0
... E6. 0.0
... O. 0.0
... 66. 0.0

Electrostatic 90 degree and 110 degree tubes
101- extra. Carr. paid.
101-

ALLOWED ON OLD TUBE
Terms arranged.

Scan

Coils, Frame O.P's, and spares.
PLEASE SEND S.A.E. FOR IMMEDIATE
QUOTE.
Callers welcome. Open all day Saturday.
Terms C.W.O. or C.O.D. Add 216 P. & P.

FERGUSON
14ín. BBC and STV Receivers

... 612.10.0
... 610.10.0

17ín. BBC and STV Receivers

...

14ín. BBC and STV Consoles

619.0.0

COMPLETELY OVERHAULED AND
FITTED WITH COMPLETELY

REBUILT TUBE

with One Year's Guarantee
L5 Deposit.

Terms on Balance

your order.

TELEVISION

S.A.E. for Free Lists

HENDERSON ROAD
EASTNEY : PORTSMOUTH
4

gns.

Cossor 930 -9, 58/6; (new), 30/- (used)
Decca D14/17, 5816; DM14/ 17, 55/ -.
Ekco T22I, 231, 31 I, 284, 330, SSf -.
Ekco TI61, TCI62, TCI66, TU169, 30f(used).

.

FACTORS
Typ. M.W.

Banner 81 12/4/7, 124, 412, 436, 65/-.
Beethoven B77, 80, 94-9, 106 -9, 65/-.
Bush TV53, 69/6; TV24C, 89/6; TUG34,

112

CONSUMER

SERVICES LTD.
CAMBERWELL RD.,

S.E.S.

RODney 7917

www.americanradiohistory.com

Renfrew Electronics Ltd.
Anderson Drive
Renfrew
:
Scotland
Tel.: Renfrew 2642

Practical Television Classified Advertisements
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SCAN COILS
SPECIALISTS
Malted

ACE:
ALBA:

Prices

3tudelx

Spare available.

T301, 'f304, T994, T484,
'1'494, eta
., .. 39/8
AMBASSADOR:spares supplied.
ARGOSY:
Most models available.
ARMSTRONG: spares supplied.
BAIRD, BANNER, BEETHOVEN: Spares supplied.
TV11A, 1111, 12A, 1214,
BUSH:
TVII12A, 12B, TRO12A, 12B 45/.

TV020, TVII2, TV83, TV034
TVG34A, T33, TV38, TV030
TV36C, VTC3SC, TV43

89/8
TWO, T57, TV57, Rew'd
V62, TV63, TVS6, only

TV53,
TVUI

..

.

930 & T, 981, 983.4 -5, 987,
938A k F, 939 A A A F
943T, 940 -948, 945, 945B, 949
CHAMPION, COLUMBIA: Spares supplied.
017 & C
..
DECCA:
COSSOR:

69/8
69 /6

69/6
11M1,DM2C,DM3,DM4/C
85/DMS, 0M14, DM17, 444, 555 86/TR1458, TH1753
.. 59/8
DEFIANT:
..
DYNATRON: Sparse supplied.
TU93, T08102, TS105, T8114
ERC0:
TRC124,
T0138,
T8188,
T0193
35/.
T110139, T0140, T141, T V 142 47/8
7161, TOSSI. T164, T165, etc. 47/6
TC'208, TV209, T231, T221,
T231F, T248, T263, T284,
T293, etc.
55/ENGLISH ELECTRIC /ETRONIC. Spares supplied.
FERGUSON: 1O3T, 105T, 113T, 135T,
66/6
941T -953T Inolnelve..
.. 59/6
991T -997T inclusive ..
.. 68/6
203T -248T inclusive ..
.. 69/8
308T, 808T
FERRANTI: 14T3, 14T3F, 14T4 .
.. 45/& F, 17T3 & F.
.. 45/17E4 a F, 1781(4 & F.
.. 45/17T4 & F
.. 45/.
45/.
1416, 1781(5,1.7K5
81'1251, ßT1252, BT1748,
G.E.C.:
BT1748, BT4743
49/6
BT4643, HT5147, BT5248.49 89/6
BT5348- BT5643R Inclusive
49/6
and 89/8
1824 & A to 1831 inclusive., 67/8
1840, 1841, 1842-1848
.. 67/6
T118, T119, T120 ..
iNVICTA:
.
65/All other models available.
LVT50,
LFTO°,
LFT50,
K.B.:
V60
M
..
.. 107/8
All models available, etc.

171(3

All motels available.
MARCONI:
MASTERADIO:AII models available.
MoMICHAEL: All model. available.
V200, V2020 ..
MURPHY
..
.. 67/8
V240, V250 .
95/PAM. PETO SCOTT, PHILCO: All models available.
176812, 21601
PHILIPS:
.. 106/ All model. available.
All models available.
PILOT:
PORTADYNE: All models available.
CTM4, FV4C, FV4l:OL
,. 55/PYE:
V4, VT4, V7, VT7 ..
.. 56/LV80, FVI, FV10
.. 69/8
061710, CTM17F, 0W17
69/8
CW17C, O W17CF, OW17F,

-

etc.

All model. available,
All models available.
RAYMOND:
REGENTONE: All models available.
6017T, 7017, C54, eta,
R.G.D.:
All models available.
T817, T346
SOBELL:
All models available.
STELLA:
ST861717, BT8821U, --

.,

89/8

C. EDWARDS

ACP

1070 Harrow Rd., London N.W.10.
Ladbroke 1734.

S/H TV Sets must be cleared
as taken part exchange. Condition
unknown.
ALL SETS COMPLETE
13 Channel 50/12in. BBC 25/500

75/50/125/ 85/Plus 15/- carriage.
Guaranteed Valves
10C2 10/ -, 20D1 6/ -, 6K25 8/ -,
PL38 10/ -, PLS 8/ -, PYS 1 8/6,
PY80 7/6, PZ30 10 / -.
14in.
17in.

1

TUBES -AERIALS- VALVES
Regunned tubes, guaranteed one year,
lull range of aerials and fittings. I.T.V.
boosters, valves, brayhead tuners. T.V. Bets,
transistor radios and all electrical appliances. Co -axial cables and house wiring
cables. fluorescent fittings.
All quotations without obligation. Special
terms to the trade, and Home Engineers.
B.A.E. for Catalogue.

G.

A. STRANGE

BROADFIELD, NOR I II 5V'RAXHALL,
Nr. ChipprnII am, W Ilts. Tel. Marshfield 236

now stock

Tubes for every make of set
OVER 600 TUBES IN
2
2
4
4

inch Mullard type
inch Mazda type ..
inch Mullard type

59/6

..

65/-

Boancoib, Oie, and Output Txs. for aU above makes
available.
C.O.D. 3/. extra.
Post and Packing 2/6.
All Enquiries B.A.E.

E4. 5.0

1E4.15.0
ES. 5.0

LS.10.0
inch Mazda type ...
E5.15.0
inch Mazda type ..
Mullard type E6.12.6
E6.10.0
7 inch Mazda & Mullard type
7 inch G.E.C. & Brimar type
46.15.0
ES. 0.0
21 inch Mullard type
Add 10/- for insured carriage to your
door within 48 hours, or 5/- via B.R.S.
5

6 inch G.E.C. &

Terms E2 down (plus carriage).
All tubes tested before despatch and
guaranteed for 12 months. Guarantee
cards enclosed with each tube.
Special Purchase of 110 °, 17 Inch

Slight mark, Guaranteed for 12 months.
Mazda CME 1703 replace AW43-88,
GEC 7405A
E6.
Shop Soiled Tubes.
(Slight scratches or marks) Guaranteed
12 months. Ideal for second set. 12ín.
MW3I -74 50f., 14ín.
3 18, 3/31 37,6.
MW 36 -44 52,6. CRMI41 SSf -. 17in.
CRM171, MW 43-6460/-.
Others available from time to time.
Please enquire.
Service Engineers
Our Rebate Scheme shows real savings
-send for details.

48 Battersea Bridge Road,S.W.I

Dept. P.T.
ST. ALBANS RD., BARNET, HERTS.

Just

South

BAT 6859
of the Bridge.

Saturdays.

APV4

2/8

AZ31

2/8
2/8

1336

2/B

D15

063
D77

DD4

0041

DDL4
D191

LH77
DK96

2/8
2/8
2/8
2/6
2/6
2/8
2/8

2/e
2/6
2/8

DW4 /3502/8
EA50
1/3
EB34
1/3
EB41
1/3
E1191
2/6
EBC33 2/8
EBC41 2r8
AK:C32

ECC34
EC'C81
EUCB2
ECHO

2/6
2/6

4/.

4/2/8
EF50
1/8
EF80
2/6
EF91
1/3
EL3
2/6
H1A1DD2 /6
KT330 1/3
KT4'2
2/8
KT61
2/6
KTZ41 2/8
1,63
2/8
M114
2/8
MSP4
2/6
N30
2/6
P41
P61
P(,Ú84
PCF84
PC/084
PCL82

2/8
2I8

4020
PL33
PL81
P1,52
PL83

2/6
2/6

4/4/9/41-

01'41
0P42

Carbon Putes,

251:

V/C and BP /BW,500k

RESISTORS

.. 1/-94
.. S/S ea.

of ¡W Resistors, 72 Per
values covering complete cud
10% range
..
28/Full range of Separate Realstore
available.
Card

CONDENSERS

100µf + 200µt 275 v. D.O.
100µf 350 v. D.O. ..
..
,-ui 450 v. D.C.
..
..

9/7/6

2/3

350 v. D.C. ..
31lu0µf 18 v. D.C.
2/.
0.1µf 500 v. D.C. Paper ..
1/10d.
0.0112.1 500 v. D.C. Paper ..
10d.
0.00110 500 v. D.C. Paper
VARIABLE CONDENSERS
0.0005 Double- ganged tuning 3/6
lhlif

..

concentric trimmers 3/. dos.
Bank. of six compression
Bd.
trimmer., 3.30pí..
3 -50pf

VALVE HOLDERS

American Octal
..
Novai
91. ea,
METAL RECTIFIERS
RM4. New and Booed
15/- ea.
RM4 Salvaged
.. ..6 / -ea.

-

Silicon Type
260v. 300mA, dia. è', Lurlei 20/125v. 300mA, dia. t
, H .l
10/- ea.
CRT Converter Caps
.. 94. re..
Standard Crocodile Cope .. 6d. ea.
Miniature Crocodile Clip... 6d. ea.
11- Brown Knobs ..
.. Bd. ea.
/grams° Jack Plugs
.. 4/6 ea.
CATHODE RAY TUBES

lu

s

SPECIAL OFFER

..
.. 80/12in. O.E.C. 710'2 ..
10 /Salvaged but good tubes.
Personal Callers Only.
35M /o. and 10M /a TURRET
TUNERS, less valves taken from
seta ..
..
..
12/6 ea.
TRANSFORMERS
CRT Boost Transformers 12 /6 es.
Heavy Duty Output Traneformers. 6 ratios from 13 : 1
to 43 : 1
P6 /- ea.
Miniature Output Tram.
3/9 ea.
26In, O.E.C. 0901

4/.

Standard Output Trans formers. Multlmatch
10/- ea.
Transistor Drivera: 1 -1 CT 10 /. ea.

4/-

Transistor Output:6.6.1 CT 10/. ea

4/4/-

5/e

1/3
2/6
SPOT
1/8
TDO13C 2/6
TN 28211 2/8
TP2620 2/6
U16
2/6
Ual
2/6
U251
2/6
U P42
2/e
U7
2/6
N 627
2/6
VPI
2/8
VP4B
2/6
W77
2/8
%81
2/8
163
2/6
Zits
2/6
Z77
1/3
Z90
1/3
2719
211
2Ú4A
2/8
4TPB
2/8
66A L5
2/6
0AM6
1/3
iBW7
2/6
6H15
2/6
604
2/8
6D2
2/6
6D3
2/6
006
2/6
6F13
1/3
6F18
1/3
625
2/6
6J7
2/6
6123
2/8
6P28
2/6
8D3
1/8
2/8
9116
10 F1
2/6

1.6.1 CT 12 /6 ea.

9.2.1 CT 10/- ea.
Microphone Tranetormera,
ratio 65 : 1 ..
56/- ea.
I.P. TRANSFORMERS
Standard 465kola .. 12/6 per pair
Midget 465kc /e
16/- per pair

AUTO TRANSFORMERS
250W
67/8 ea
..
..
100W
27/8 ea.
..
..
50W ..
20/TRANSISTOR FAULT FINDER
Enables faults to be located.
quickly. Consiste of a two transistor, multi -vibrator in e box.
Complete with battery.
38/9
VALVES, New and Boxed 10 /- ea.
CRYSTALS
GENUINE MULLARD. Boxed
0A5
OA81
8/8/0A70
6/OASI
3/-

0A79

1/.

0A91

3/6

TRANSISTORS
GENUINE MOLLARD, Boxed
O1'16W 48/0075
8/-

ucl9
0(726

0044
00445

0070
0071

48/26/11 /10 /-

8/6
8/8

0072
0076
0078
0081

0082

8/
8/8/5/18/-

00170 17/6

10 WATT HI -Fl AMPLIFIER KIT

using valves from our salvage
range. Complete with treble and
bass unit. loo. valves.
67.9.6
TERMS: C.W.O. ONLY.
Orders under fl, P. & P. 1/ -.
Open till 11 p.m. most day..

S.A.E. for list or 9d. for full catalogue.

Television Tube Shop

WYNDSOR TELEVISION

AO /TP

FY31
PZ30

STOCK

...
...
...
...

2/6
AC044 2/6
ACOPEN
DD
2/6

PEN45 1/3
PEN46 2/8
PENDD

Television Tube Shop

tubes-

,-

.. 105/ ST89170
. 106/ STRAD, TELEVOICE, TRUVIEW: Available,
86 aeries, 815 eerie,, with
ULTRA:
U25 etc., complete
,. 79/8
All models available.
VALRADIO: Sparse available.
CN4217-0N4231 inclusive ,- 66/VIDOR:
WESTMINSTER: Spares available.
WHITE-IBBOTSON: Spares available.

BAR 1769

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE
TESTER TO 100' STANDARD
Alfil 2/6
POTENTIOMETERS

SETS & COMPONENTS
(continued)

LINE OUTPUT
TRANSFORMERS

53

Arion

I

Open

www.americanradiohistory.com

Television

Maxted Road, S.E.I5
NEWX
23 Northcross Road, S.E.22.
4

7157
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SETS & COMPONENTS
(continued)

FOR SALE
(continued)

SERVICE SHEETS

SPARES-VALVES-TUBES

TV's FOR SALE

SERVICE SHEETS; also Current and
Obsolete Valves for sale.
JOHN
GILBERT RADIO. 20 Extension.

NEW, EX-EQUIPMENT or SURPLUS
6K25
EB91
4/8
2/- PL33
4/6
12AT7
3/- ECL80
4/6 PL38
10/10F1
4/6 EF80
2/- PL81
4/6
10P13
4/6
4/6 EF91
2/- PL82
10P14
PY31
4/8 EL33
4/6
4/6
20D1
3/- EL38
PY80
4/8
4/8
20P1
4/6 EY51
PY81
4/6
4/6
27SÚ
KT36
10 /PZ30
4/6
4/6
18551` 12/6 PCC84
U24
4/8
7/8
B36
4/8 PCF80 4/6
U801
12/8
Pre -war 4, 5, 7 pin types, 51-, postage 6d. each
NEW -TRANSISTORS. Red Spot, 2/6;
0C45, OC72. 7/6. 0C44. 8/8. 0C35. 20 / -.
SPEAKERS: 6ín. 5/-, loin. 12/6. Post 2/ -.
Send S.A.E. with enquiries or for full list.
'ST. JOHN'S RADIO ", 3 Jews Row,
Louden S.W.18.
Phone: VAN 8822

FOR SALE
VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 75a Godwin Street,

Bradford

1.

PRICES REDUCED

BBC/ITA in
C.R.T.
good working order:
Good Rebuilt
14in. Ultra VT815: KB LVT 30 £13
£17
141n. Ekco T221 or T283
.. £18
£21
141n. Ferguson 992
..
.. £9
£13
17in. Plessey: ROD ..
.. £17
£21

Send for Lists.

CADMANS

GARRARD 210 £9/8/8; B.S.R. ÚA14
£7/1510; T.U.9 L4/2/6; B.S.R. Tape
Deck £7/10/0. Set of 7 Transistors.
standard quality 32/0.
Full list
from -H. F. JAMES. 21 Claremont
Road, Twickenham, Mdx.
Television Tubes Rebuilt. Please note we have
appointed M/8 R. 8. Strndwiek, 17 Hol ingdesa
Road. Brighton 7, as Sole Agent for our Genuine
Rebuilt Television Tubes for the South Coast. For
details of pr.ees, etc., please refer to our advertieemeat in the inside front cover.

MARSHALL'S
for TELEVISION LTD.

restorer.

SIX STAR FEATURES
Cleans.

Lubricates.
Restores contact.
Retards corrosion and tarnish.
Conceals scratches on polished
woodwork.
* Cleans aluminium.
For instant clean contact In band switches,
push button units, turret tuners, valve
pins, valve sockets, volume controls.
HARMLESS TO THE CIRCUITRY
INDISPENSABLE TO ALL TV MEN
Tested, approved, and used extensively by
thousands of engineers and leading rental
companies. From:
Main Distributors
WIRRAL TELEVISION
Heswall, Wirral, Ches.
Engineers bench size.._6 /6d. 8 pint container
with application brush, postage 1/6 extra.

brand new adjustable
Steel shelving, 72in. high by 34in.
wide by 12in. deep. stove enamelled
dark green. Sent unassembled. Six
shelf bay -£3/15/0. Sample delivered
free. Quantity discounts.
N. C.
BROWN LTD.. Eagle Steelworks.
Heywood. Lanes. Tel.: 89018.

TURRET TUNERS
BRAYHEAD 63.19.8

Brand New, any ares, complete with fitting
Instructions. State set and 2 channels, 10
M/c only. EXTRA COILS 10 /8 per channel.

METAL RECTIFIERS
RECTIFIERS--CONTACT COOLED.
14RA1282 (FC101) type 250 v. 250 mA, 13/0.
14ßA1283 (FC31) type 250 v. 300 mA, 17/8.
350 mA, 19/8.
REfTD?IERS -FIN TYPES
Equiv.. for 11314 250 v., 250 mA, 14/ -, 12515
250 v., 800 mA, 17/6; 14A989 400 mA, 18/6;
14A88 16/6; 14A97 20/-; 141,100 22/6 144124
22/e; LW7 20/6.

CABY MULTIMETERS
ranges, 94.17.8; B20 20 ranges,
66.10.0. S.A.E. for full details.
Cash with order. Poet free. C.O:D. 2/6.
A10

181 Bt. Ann's Road, Tottenham, London, 8.15.

Stamford Hill 3287 8 5555

ALUMINIUM

-

16

DURHAM SUPPLIES
176 Durham Road, Bradford

8,

Yorkshire.

LADDERS /STEPS.

Gigantic offer, 400 models. SANCO
LTD., 17 (P.T.) Boundary Rd., Hove.

Star TV Tubes
701to and including 17in. includes
old glass or plus 7l6 without

all sizes up

C.W.O. Carriage 7/6.

WHY PAY MORE

12ín.

BAYS of

100

Carr. Paid.

Bryan Street, Hanley
Phone: Stoke -on -Trent 23557.

T.V. engineers are now using "LUBITEC ".
The amazing new multi- purpose contact

*
**
**

(con,tinued)

new guns, 12 months' guarantee.
also 20f- each
14ín., Part Exchange Televisions.
Callers only.

ARTHUR SLARK
43-45

Thicketford Road, Tonge Moor,

till 8 including Satz. 39 Whitehorse Lane, Stepney, London.
9

London

SHEETS (1930 -1961) from
Free Fault- finding Guide.
Catalogue 6.000 models 1 / -, 125
Radio/TV Sheets covering 370 pop
ular models 20/ -. S.A.E. enquiries:
HAMILTON RADIO, Western Road.
St. Leonards. Sussex.

SERVICE
1/- with

-.

MISCELLANEOUS
DANCE

BAND

-

Vacant dates.

-

GEORGE DARWIN, A.L.C.M.,
19
George Street, St. Helens, Lancs.
Phone: St. Helens 4246.

EDUCATIONAL
" HOW AND WHY " of Radio and
Electronics made easy by a new. non maths practical way. Postal instructions based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoyment as well as knowledge of this
fascinating subject. Free brochure
from Dept. 12, P.T. RADIOSTRUCTOR, Reading.

Radio
Television
& Electronics
at home with the
world's largest home study
organisation. Brit. I.R.E.; City
Learn

& Guilds; R.T.E.B., etc. Also
Practical Courses with equipment. No books to buy.
Write for FREE prospectus
stating subject to
Dept. 516

'CS

Intertext House, Parkgate Road,
London, S.W.I I.

Bolton.

Phone: 26684.

SERVICE SHEETS
SERVICE SHEETS, Radio, TV, 5.000
models. Lists 1 / -. S.A.E. enquiries:
TELRAY, 11 Maudland Bk., Preston.

FAULTFINDER FILES (TV) showing
common faults that each receiver is
prone to and other useful servicing
information, 2/- each. List 9d., plus
postage.
S.P. DISTRIBUTORS, 44
Old Bond Street. London W.1.

FREE FROM THE I.P.R.E. Syllabus
of famous radio and TV courses.

Membership Condition booklets 1 / -,
Sample copy the Practical Radio
Engineer 2/- post free. Secretary,
22 Fairfield Road. London N.8.

ELECTRONICS
Key to YOUR Future?

An exciting careerA new Hobby-Your
own spare- or full time BUSINESS?

-

We have the
largest stock of Radio & TV Service
Sheets in the country for sale at 4/each. Why tolerate delay in obtaining
your supplies when we will dispatch
by return? Service Meet list 1/ -. Also
Manufacturers' Manuals for sale and
hire. 1961 List now available, 1/ -.
S.A.E. please. Mail orders only to:
S.P. DISTRIBUTORS, 44 Old Bond
Street, London W.1.
SERVICE SHEETS

SERVICE

TELEVISIONS, all makes, from
£3 working, 10 /- not. Callers only.
1,000

Shepherd's Bush Market,
W.12 (Phone: SHE 3052).

SHEETS. Radio and TV
4/. each. List 1/ -. All orders despatched on day received.
Also
manuals for sale and hire. S.A.E.
please. SULTAN RADIO. 29 Church
Road, Tunbridge Wells, Kent.
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New experimental course includes big kits
for building test
gear and a complete AM /VHF
receiver.

FREE

brochure from

RADIOSTRUCTOR
DEPT. VS, READING, BERKS.

r
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WANTED
WANTED:

Sheets.

Serc;ce

No

quantity too large, highest prices
paid. SULTAN RADIO.. 29 Church
Road, Tunbridge Wells. Kent.

-

EY51,
NEW
VALVES WANTED
ECL80. P0084, PCF80, PCL83, PL81,
PCL82, PY81, R19. U801. 30P4. etc.

Best cash prices by retuess. DURHAM
SUPPLIES, 175 Durham Rd, Bradford 8, Yorkshire.
A PROMPT CASH OFFER for your
surplus Brand New Valves, Speakers,
Components. Test Instruments. etc.
Beverley House, Manville
R.H.S.,
Terrace, Bradford 7.
BOOK REQUIRED. Television Optics
by L. M. Myers, published ln 1938 by
Pitmans. Good price paid for a copy
in any condition. -R. W. FRANKLIN.
Tel.:
3 Hercules Street, London N.7.
ARChway 7639.
FIND

TV

SET

TROUBLES

IN

_

MONTHS.

Mullard
... E4. 0.0
... E4.10.0

2 in.
4 in.

5

6
7
7
21
21

Mazda

[4.10.0

MW
in. AW
... ES. 0.0
in. 2 Volt ...
in. 12 Volt ...
in.
... ES.10.0
in. MW
... LS. 0.0
in. AW
... ES.10.0
in. MW
... E6.10.0
in.

AW

.

ES. 0.0
ES. 0.0

,i0.

ES. 0.0

TV TROUBLES

E5. 0.0

IN

L5.10.0
E6.10.0
E7. 0.0

E7. 0.0

AW =Electrostatic Focus
Plus I0 /- for Carr. & Ins.

BRIDGE

p. &8p/ 2'6
Checks all types of resistors, condensers
6 RANGES
Built in I hour.
Direct reading

spots. Over 840 orou-indexed pages; 50 Uwe saying Check- Charts; 290 diagrams and photos;
explanation of circuits and designs.

contact.

J. P. WRIGHT

READY CALIBRATED

(Dept. eV)

SIMPLE

Television Factors

USE THIS BOOK RIGHT ON THE JOB -NO
NEED TO MEMORIZE:
This Pin -Point Book wee designed especially

ImDOrtantI

155, 1T4. 3S4, 3V4, DAF91, DF91, DK9l.
DLl;2, DL94, SET 01 4, 18/6.
DAF96, DF98, DK96, DL96, SET of 4 26/-.
PCF80
8/9
DL92
1D5
5/11
7/1115

State

Make. Model No.
Name and Ad-

f

5/11
6/a9

5/8
7/3
2/9

5Y3GT
5Z4G

(LAMS

6K7G
6K8G
6Q70

SINCLAIR ELECTRONICS Dept. P.T.2
18 Newport Court Charing X Rd. WC2

Terms: C.W.O., C.O.D.

BBC - ITV - F.M. AERIALS
B.B.C. (BAND I). Telescopic loft, 19/6. External,
S/D, 28/3.
LT.V. (BAND 3). 3 Ele24/-.

4/8
3/3

1T4
354
3V4

either model?

ment loft array.

4DL6/9

ÌS5

in Block
SI4:11tTül', dress
Letters Please.
STANDARD MODEL .. 22/8
DI: LUXE MODEL .. 80/Postage 2/8

for on.the -)oh trouble- shootiug.You simply turn
to the Indexed section. locate the circuit description and Check-Chart, and In minutes you
have the trouble spot located and ready for
repair. No complicated theory or mathecircuit
matic..
Down -to -earth
practical
description, service method. and trouble.
shooting techniques. Published by the famous
Coyne Electrical School and approved by
leading authorities in the field.

24 -HOUR SERVICE

can be done if you
plug this on your TV
Tube

5

Element.
Wall
32/8.
mounting, 3 Element. 33/9.
5 Element, 41 /3.
+
COMBINED B.B.C.
1.'1 V. Loft 1 +3 Element,
41/3. 1 +5 Element, 48/9.
Wall mounting, 1 +3 Element, 58/3. 1 +5 Element.
83/9. Chimney and mast
mounting units also available.
F.M. (BAND 2). Loft "H" 98/ 3 Element loft, 52/6. S/D loft, 12/8. External
S/D, 26/3. State channel when ordering.
C.W.
or C.O.D. P.P. 2/6. Coaxial cable,
Send 8d.
8d. yd. Coaxial plugs 1/3.
stamps for Illustrated lists.

K.Y.A. ELECTRONICS (Dept. P.T.)
3B Godstone Road, Kenley, Surrey

SAVES

VALVES!
NEW
Guaranteed Set Tested

Carr House Road, Doncaster

WANTED!

It

SYSTEM

TIÜEI

Sole Distribution Agent
'Phone: DON 2636

103

PATENTED

CHECK-CHART

This amazingly practical handbook shows you
how to end the trouble lu any TV circuit
FAST! Simple croee -index tell. you In what
section you'll end cause of trouble. Hood).
Check -Charts then help you accurately locate
the EXACT trouble spot. Cut waste time,
eliminate hour. of aggravation, get right to the
heart of the trouble in minute.

Raleigh Mews, Raleigh Street, Nottingham

A BETTER, BRIGHTER
CLEARER
PICTURE

b %£NUTEr,

Your most useful es- the -job "foci "I Qsiekly
and easily pin-points the exact trouble in any
TV sat. Covers 70 symptoms, 700 trouble

Other types not listed available. Please

Stamp for details of this and other kits.

RADIO MAIL

7:r

[5.10.0

MW =Magnetic Focus

London. N.8

RES /CAP.

TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS

Supplied from stock and despatched
per British Railways SAME DAY.
COMPLETE NEW GUNS fitted in every
tube and fully guaranteed for TWELVE

5

MINUTES from that great book "The
Principles of TV Receiver Servicing
all book houses and radio
10;8
wholesalers. If not in stock from:
Secretary. I.P.R.E., 20 Fairfield Road.

PIN -POINT TV
TROUBLES

Regunned
TV Tubes

4

BOOKS & PUBLICATIONS

COYNE'S NEW

"TELFAC"

1/9

4/9
5/6
6V80
4/9
8V60T 8/8
6X5GT 4/9
12K7GT 4/9
12K8GT 11 /-

S88

5591
EBC41
EBF80
ECC4O
ECC81

ECC82
ECC83
ECC84
ECC85

3/-

7/8
$7/88
12/8
4/9
5/9
8/3
g/7/9

ECF80
88888/3
6/3
ECF82
ECH21 12/8
ECH42
7/9

ECL80

PC82

PCL83
PCL84

FLU

PL82
PL83
PL84
FY32
PY80

8/3
11/8
7/8

7/6/6/7/3

PY81
PY82

PY83
U25

UABC80

UAF42

12 /-

7/8

9/6

4g/8

8/6

EF40
EF41

AZ311T

8/9

EF8855

46/8-

DAC32

lqq9/g8g

EF89

UCH81

8/--

DAF96

8/9
9/6
3/3

EL41
EL84
EY51

8/9
2/9

8/3

ÚCL83
ÚF41

13/-

DF91

DF96
DH77
DK32
DK91

6/9
6/11 /8/-

DL33
DL35

8/9
8/8
9/8

DE92
DK96

7/3

EY86
EZ40

EZ41

EZ80
EZ81

MÚ14

PCC84
PCC89

q -

7/3
7/8
6/8/9
5/9
8/8
8/-

8/9
10/-

was convinced

6/8
9/6

12Q7GT

DF33

1 glanced through this book I
that your claims concerning the
merits of this work were Justified, for it is,
without a doubt, the finest book of It. kind
that I have ever come across. It is not only
unique in Its presentation but it le also superbly produced."
G. Axam of Loudon LE.9, says:
"I have spent nearly g50 on technical books
over the peat 5 years all of which I feel hoe now
been wasted as your book in the beet 1 have
yet had the pleasure of examining, it le practical,
to the point, with lust the right amount of
technical information needed, covering almost
every aspect of TV servicing."

"Immediately

11 /-

8/9
12/3
7/6

351,80T

J. E. 0. Grover of Streatham says:

10/9
8/8

UBC41
UBF80

7/-

918

UCH1 12/6

ÚF85
ÚF89

UL41
ÚL84
UY21
ÚY41
UY85
VP4B
Z77

SEND NO MONEY!

Just mall coupon for free trial. Alter 7 day.
send only low price or return book and pay
oothingl

FREE TRIAL OFFER!

7/9

8/8/6

Mail Coupon NOW!

7/7/13/-

Mail Order Division, 9191-TECH TECHNICAL
BOOKS, Dept. P.2. Oater's MILL, West and,
Southampton, Hanta.
CRUSH. TV Troubles 81/6d. pine 1 /3d.
postage for 7 day FREE TRIAL sa per
offer.
here If enclo.ing full price. we pay
postage: Same 7 -day money bankguarantee

5/6
6/3
8/6

2/9

Postage 8d. per valve extra. Any Parcel
Insured Against Damage in Transit 6d. extra
Any C.O.D. Paroel 3/- extra.
Office address. no callers.

Tick

Name
Addossi

GERALD BERNARD

(Note new

of Leeds)

83 OSBALDESTONr ROAD,

STOKE

NEWINGTON,

LONDON,

N.I6.
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FREE TRIAL OFFER

COYNE'S
NEW JOB TRAINING
BOOKS
Put Money- Making Time
Saving Know -how at your

fingertips!

Shows you the way to easier TV -Radio repair -time saving, practical working knowledge that helps you to repair
sets faster! How to install, service and align ALL radio and TV sets, even colour -TV, UHF, FM and transistorized
equipment. New photo- instruction shows you what makes equipment "tick." No complicated maths or theory
just practical facts you can put to use immediately right in the shop, or for ready reference at home.

-

TRY ANY THREE BOOKS ON NO RISK FREE TRIAL

Look over the list of books and select the first three books you would like to examine. Circle the book numbers on
the coupon. Additional books you would like to see may be entered on a separate piece of paper, and these will be
sent to you after completion of the first transaction.

SPECIAL OFFER COYNE ELEMENTARY
PRACTICAL RADIO -TELEVISION SET OF THREE
VOLUMES, total 1,038 pages, sturdy Vinyl washable
covers. 23.12.6d. the sell
These three volumes present the principles of construction, operation and
testing of radio and television equipment In a SIMPLE, EASY TO FOL-

LOW manner.
By using NEW

& DIFFERENT methods of explanation these books
clearly explain the direct relation between the various parts of seta. This
information is especially helpful in repair work where many times a burned
out valve, resistor or transformer le actually caused by some other defective part of a circuit. Until the came of the trouble le removed the parts
would continue to burn out. For this reason each part of the radio or
television unit is explained, thus, making the material especially helpful to
the experienced radioman, as well as the amateur.
One very important way in which these books differ from many other
radio and television books Is that the publishers did not try to assume the
"extent of technical knowledge" of the reader. Every subject le explained
COMPLETELY -while at the same time keeping it brief and to the point.
You will find hundreds of photos, charts, diagrams, etc., in these books.
These have been provided to make it easier to understand the explanations.
To get this peaia! oiler. send no money now, then 12 /8d. after free examination, and 201- per month.

'

No. 9

Transistor troubles
in 12 minutes

II NNW

tin riafl$

In this extremely practical handbook, the

.

famous Coyne Check -Chart Trouble Shooting
Method is applied to Transistorized Equipment and includes such subjects as Preamplifiers and Hearing Aide: Audio Ampli.
tern, Portable Sets, and Special Types of
equipment. Hundreds of photos, illustrations, diagrams and Check-Charts; Valuable
reference eecti /9.
5ie pries. Spiral Bindwith

;

ing. Price
order).

aiïSlrF..a..i
-

47/8.

(Please send coupon

with

No. 4. LATEST INSTRUMENT FOR SERVICING RADIO AND TELEVISION. Coyne.
Mils up-to-the minute took tells all about modern radio, TV and electrical testing equipment and how to use !t. Money -making short cuts on
trouble -shooting, servicing, construction, and other jobs. Over 350
pages, 220 photos and diagrams. Covers Multimetere, Resistors, Ohmmeters, Oscilloscopes and many others. All data has been pretested in
the Coyne radio shops. Vinyl cloth covers. 28 / -.
No. 5. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING
MANUAL. Coyne.

A book of fast time saving methods for servicing TV receivers. Includes
dozens of new testing ideas all of which have been proven on the Job.
This book shows how radio knowledge can be applied to help solve
television problems. Contents include TV Servicing methods, TV
Servicing Instruments, Tuners, Video I.F., Amplifiers, alignment, etc.,
with 200 crystal clear photos and diagrams. 437 pages. Washable vinyl
cloth covers. Price 34/
No. 8. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P.
Manly. Coyne.
Quick and concise answers to TV problems in alphabetical order, cross
Indexed, folly Illustrated, covers hundreds of questions involving radio,
TV, electronics operation and repair. 450 Illustrations; photos, diagrams,
charts, test patterns, etc., 860 pages. Vinyl cloth covers. Price 47/8.
No. 18. TELEVISION EXPLAINED. Miller and Spreadbury. (ILIFFE)
In simple terms and non -mathematical language gives step-by -step
survey of modern television receivers and aerial systems, including AGO
and Flywheel Synchronising. 184 pages. 12/8.

,

TAKES HEADACHES OUT OF ALL SERVICING
PROBLEMS
Your most useful on- the -job "too "! Quickly and
,y, iaaF
easily pin-points the exact trouble in any TV set.
Covers 70 symptoms. 700 trouble spots. Over 840
TV
TROUBLES
cross- indexed
pages; 50
time -saving Cheek Charte: 290 diagrams and photos; explanation of
circuits and designs.
SIMPLE CHECK-CHART SYSTEM SAVES TIMEI
This amazingly practical handbook shows you
how to find the trouble In any TV circuit FASTI
Simple cross-index telle you in what section you'll end cause of trouble.
Handy Check -Charts then help you accurately locate the EXACT trouble
spot. Cut waste time, eliminate hours of aggravation, get right to the heart
of the trouble in minutes. Price 31/0.
No. 22. PIN POINT COLOUR TV TROUBLES IN 15 MINUTES. Edited by
Robert G. Middleton.
This book deals with 150 types of faulty pictures and sound with over
1000 troubles which may be the cause. Some of the subjects covered
are, Antenna, Tuner, Video and Luminance Amplifiers, Matrices, Picture
Tubes (Black and White, and Colour), One -Gun Tubes, Set up of Colour
Tube. Colour Killer and Automatic Chrome Control, Low Voltage,
Power Supply, TV Sound, etc. Picture Pattern Section
382 Check
Charte, Diagrams and Photos. 548 pages. Price 47/8.
No. 7. TRANSISTOR CIRCUIT HANDBOOK. Louis E. Garner, Jr. Coyne.
A practical Translator Circuit Reference Handbook by the eminently
qualified Louis E. Garner, Jr., one of the greatest writers on transistor
applications. Covers Translator Circuitry. Basic Circuits, Circuit Applies.
Lions and General Reference material. Dozens of how- to -do-it Illustrations
with more than '200 circuit diagrams. Over 400 pages. Vinyl cloth
covers. 39/8, (When ordering this book please be sure to clip the coupon).
Nb. 20. TELEVISION RECEIVER SERVICING. Vol. 1. by E. A. W.
Spreadbory. 1981 Edition. (ILIFFE)
Timebase Circuits, including the Cathode Ray Tube. How to check the
Waveform at the Input and Output of each Section- Faults -Blank
Screen- Obtaining a Raster, Applying a Signal, Synchronisation, Interlace Quality, etc. 362 pages. 25 / -.

A.

-

Pin -Point

\km-NS,R y.

No. 8

COYNE'S NEW
PIN-POINT TV TROUBLES

* Any Diffe or Coyne
of title required.

NOTE
book is available on time payment plant* Send name

Just mall coupon for free trial. After 7 days send only low price or return
books and pay nothing. If you keep more than one book, send £1 after 7
days and £1 each month until completed (maximum three books). To buy
one book send one -half in 7 days, and one -half in 30 days.

LIMITED OFFER! ACT NOW!
To

SIM -TECH BOOK COMPANY (U.K.)

Mail Order Division, DEPT. PTV14, Gazers Mill, West -End. Southampton,
Hante.
Please send me the special Elementary Radio TV Set as per

offer.

Rosh the books circled below for 7-day FREE TRIAL

9

4

5

6

13

Tick here If enclosed full price.

8

22

Address
Postage 118, orders under

www.americanradiohistory.com

SS.

offer.

7

IO

Same 7-day money back guarantee

Name

City

'pedal

u per

County
2/- orden over £3.

1
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TELEVISION TUBES
RE -BUILT BY "RE- VIEW"
SAVE

PRICE:

I2in.
I4in.

I

I£IEIEs

Correct voltage heaters

All types

... E4.15.0
E5. 0.0
E5. 0.0
... E7. 0.0

15in.

I7in.
21

E4.10.0

. . .

.

in.

.

.

TWELVE MONTHS' GUARANTEE
Free carriage and insurance

Cash with order or C.O.D.
Be one

of our satisfied customers. Call and see our

RE -VIEW

(London) LTD., 385 London Road, West Croydon, Surrey
Tel.: THORNTON HEATH 1826

Terms to the Trade

F EE

/

T
O AMB T/OUS EIVCI IIEERs
THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

WHICH IS YOUR

ENGINEERING OPPORTUNITIES

informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Electronics Courses, administered by our
Specialist Electronics Training Division
the B.I.E. T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.
is a highly

-

- NO FEE"

We definitely Guarantee

"NO

TUBES REBUILT and TESTED

PASS

Whatever your age or experience, you cannot attord
to miss reading this famous book. If you are
earning less than Las. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today -FREE.

PET SUBJECT?
Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,

Building, Plastic,,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M. I. Mech.E.
A. M.I.C. E.

ÉQpryIENT
Basic Practical and Theoretic Courses for beginners in
Radio, T.V., Electronics. Etc..

A.M.Brit.I.R.E. City & Guilds
Radio Amateurs' Eam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio &Television Servicing
Practical Electronics
Electronics Engineering

Automation

INCLUDING
TOOLS!
The specialist Electronics Division of

13.I.E.T.ImcorporatingE.M.1.1.untosos

NOW offers you

a

real laboratory trainu
ing at home until
practical
ctical epwpinent
Ask for details.

B e'

E .Te
SCHOOL OF
ELECTRONICS

POST COUPON NOW

A.M.I.Prod.E.

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES'

A. M.I. M.I.

A.I.O.B.
A. F. R.Ae. S.
B.Sc.

(Writs it you prefer not to cut page)

A.M.Brit.I.R.E.

NAME

City & Guilds

Gen. Cert. of Education

Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE . 20), 29 Wright's Lane, London, W.8

ADDRESS

6
F.:oi

SUGIECT OR EXAM
THAT INTERESTS Mf

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND

www.americanradiohistory.com

IN

THE WORLD
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PRACTICAL TELEVISION

CRT BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25° and 50 ". BOOST.
2 V. OR 4. V. u/r 6.3 V. DR 10.8 V. DR
13.3 V. MAINS INPUT.
12/8
TYPE A2. HIGH QUALITY. LOW CAPACITY, 10/15 pF. OPTIONAL BOOST 25",,, 50',.
75",,. MAINS INPUT.
18/8
TYPE H. MAINS INPUT, MULTI OUTPUT 2,
4, 8.3, 7.3, 10 and 13 VOLTS. BOOST 25
AND 50 ",,. LOW CAPACITY.
21/-

"REGENT"

VALVE

4

.

PLAYER BARGAINS

VALVES
KIT PRICE
£6. 6. 6.
Carr. 4,-

TRIMMERS. Ceramic. 30, 50 70 pi", 9d.: u ' pF
0 p0, 1/3; 050 pF. 1 /8; Suu PF, 7:,n pr. 1/9.
RESISTORS. Preferred values. 10 ohm, to lo meg.
} w
4d.: w.. 4d.; w 8d.; I! w 8,1.; 2 w. 1 / -.
HIGH STABILITY.
w., 1%. 2/ -. Preferred values
10(1 to 10 meg Ditto, off Poo
to 5 nog H. 9d
5 wattl
r
WIRE -WOUND RESISTORS
10 watt }
< 1/6
25 ohms 10,000 ohms
15 watt,
2/
12.5K tu 50K 10 w.
..
3/1

RECORD

"r96"
RANGE

"

y

October, 1961

.ä:>:

,

F

4

.

.

AMERICAN "BRAND FIVE"

PLASTIC RECORDING
Double Play lin. reel, 2,40011
Sin. reel, 1,00011
Long Play lin. reel, I,800ft
50in. reel, 1,211f,ft
lin. reel. 900ft

Standard

80/

-

PRINTED CIRCUIT
BATTERY PORTABLE KIT

Reels

35/-

23/8

3

18 /6

lin. reel, 1,200ft. 25/-

4

TAPE
Spare
Plastie

37/8

4
.

5
51
7

In. 1/6
In. 2/In. 2/In. 2/In. 2/6

5in. reel, 600ít
16 /"Initial" Bulk Tape Eraser and Head DeSauer, '200,'250 v. A.l'., 27/6. leaflet, S.A.E.
I

O.P. TRANSFORMERS. Heavy Duly 50 niA, 4/6.
Multlratlo, push -pull, 7/6. Ditto, 10w, 15/8. Miniature, 384, etc., 4/6, L.F. CHOKES 15/10 H, 60/65
mA, 6/ -; 10 H. 85 mA. 10/8; 10 H., 150 mA, 14/ -,

FROM

_

able.

.

ALADDIN FORMERS and core, tin., 84.; ;in., 10d.
0.31n. FORMERS 6937/8 and Cans TV1 /2. li eq. x
21iu. and lin. eq. x 11in., 2/- ea., with cores.
SOLON Soldering Iron, 200 or 240 v. 25 w. 24/-.
MAINS DROPPERS.
Sin. x l'in. Adj. Sliders,
0.3 amp., 1,000 ohms, 4/3. 11.2 amp., 1,000 ohms, 4/3.
LINE CORD. 0.3 amp., 60 ohms per tt., 0.2 amp., 100
ohms per tt., 2-way. 1/- per ft.. 3 -way, 1/- per ft.
LOUDSPEAKER P.M. 3 OHM. 2 n 19 /6. s u. 17/6.
8in. Plessey, 19/8. 6in. x 4ìn. Rota, 18/.. filin.
Rola, 18/6.
10 x
6in., 27/6.
Nin. 30/
4In. HI -Fi Tweeter, 25/ -. 12 in. ILA., 30/ -.
STENTORIAN HF1012, loin. 3 to 15 ,ohms, IOw.,95 /12fn. Baker 15 watt 3 ohms, or 15 ohms, 90/-.
CRYSTAL DIODE G.E.C., 2/ -.
GEX34, 4/ -,
HIGH RESISTANCE PHONES. 4,000 ohms, 16/- pr.
MIKE TRANSF. 50 : 1, 3/9 ea.; 100:1, Potted, 10/6.
SWITCH CLEANER. Fluid squirt spout, 4/3 tlu.
TWIN GANG TUNING CONDENSERS. 365 pF
miniature lin. x loin. x clin., 10 / -. 5000' Standard
with trimmers. 9/ -; midget, 7/8 with triuuners, 9/ -.
SINGLE, 50 pF. 75 pF, 100 pF, 160 pO, 6 /8.
Solid dielectric 100, 300, 500 pF, 3/6.
.

.

,

I

New and Boxed VALVES 90-day Guarantee.
7/8 61(80
7/6 EABC80 8/8 HABC80
7/6 606E
10 /6 E119l
8/12/6
lT4
8/- 6N7M
8/8 EC'33
2E0:33 8/6 HVR2A 8/6
212
3/8 6Q70
8/6 EBC41 8/8 1101'14
9/384
7/8 66A7
6/- EB080 10/- P6l
3/6
3114
7/8 69J7M
8/- E4.084 9/8 P0084 9/6
604
7/6 69N7
8/6 ECF80 9/6 PCF80 9/6
2Y3
7/6 61'611
6/8 ECH42 10 /8 f'CL82 11/6
1Z4
9/8 6X4
7/8 EULM0 10/6 PEN25 6/6
6AM6
6/- 6X5
8/8 EF39
5/8 PL82 10/6
6118
6/- I2AT7 8/- EF41
9/8 PYSO
7/8
6ßE6
7/8 12AU7 8/- EO50
5/8 PY81
9/8
613118
9/8 12AX7 8/. EF80
8/- PY82
7/8
6BW6
9/8 12BE6 8/6 EF86 12/8 SP61
3/8
6D6
8/- 121(7
6/6 EF9I
5/- í'R('.41 9/6
6060
7/8 12Q7
8/8 EF92
5/6 EC'H42 9/8
OH6
8/6 351.6
9/6 EL32
5/8 CF41
9/8
615
6/8 3524
7/6 EL84
8/8 lL41
9/6
6J6
6/8 80
9/6 EM81
9/8 01'41
8/8
6770
8/6 807
EZ40
6/8
7/6 1'22
8/8
61160T 6/6 954
1/8 0.260
7/6 VR105 9/6
81(711
5/8 EA50
1/6 E1148
1/8 VR150 9/8

IRS
185

RADIO

C2

45/-

Long spindles.

teed
51C

with

D.P.Sw.
4/8
Linear or Log Tracks.

7óB.

CRYSTAL MIKE INSERT by Acos t
engineered. Site only 11in. by lin., 8
ALUMINIUM CHASSIS. 18 s w.g.
o.
With 4 sides, riveted corners and latti .'tfxing
holes, 21i
ides, 7 x 4in., 4/6; 9 x ,Yn., 5/9;
11 x 7in., 8/9; 13 o Sin., 8/8; 14 x (lin., 10 /0;
15 x 14in., 12/8; 18 x 16 x Iiin., 16/8.
ALUMINIUM PANELS. 18 s.w.g. loin. x 12,0.,
4/8; 14 x 9in., 4/ -; 12 x vin., 3 / -; Ill x 7in., 2/3,
JASON F.M. TUNER COIL SET, 29/-, H.F.
cou, aerial coil. Oscillator coil. Two 1.1'. trans.
10.7 Mc;s Ratio Detector and heater choke.
Circuit book using four 6AM6. 210,
COMPLETE JASON F.M. KIT, FMTI, with
set of 4 valves, etc., 28.5.0.
BBC TRANSISTOR RADIO. Med. and Long
Wave. Two transistors and diode. Complete
kit, 32/8. phones 7/6 extra. Deaf Aid Earpiece
with Special Lead, 10/8. Details 6,1.
485 Ko /., SIGNAL GENERATOR. Total cost
16/ -, ('ses 11.0.0. Unit ZA 30035 ready made.
POCKET SIZE 20
40
lin.
,

l'

6d

1'11-

yd.

I I

.

.

1

I.F. TRANSFORMERS 7'6 pair

485 Kc /. Slug Tuning Miniature Can. 10 o f o
lin. High Q and good bandwidth, Data sheet

,

supplied,

OUR ONLY ADDRESS
337 WHITEHORSE RD.,

SPECIALISTS
ç

Fringe Quality
Air Spaced.

,

Slight modifications squired, full instructions
supplied. Battery 7/6 extra 69 v. y.

i

60 yds. 25/-.

1.

HIGH GAIN TV PRE -AMP KITS
BAND I BBC
channels 1 te, 5.
Gain 18dB.
ECC84 valve. Kit. price 29/6 or 49/8 with power
pack. Details 6d. 100(84 valves if preferred.)
BAND III ITA- Same prices.
Tm,a11e channels 8 to 13. Gain
ECC'84 valve. (1)0084 valves it preferpid.l,

(Wed.

L

40 yde. 17/6

-

all enquiries.

116.

CABLE COAX
Semi -air spaced.
stn
Losses cut 50 %.

1/LEAD SOCKET
2/PANEL SOCKETS 1/- OUTLET BOXES .. 4/8
BALANCED TWIN FEEDER yd. Od. 80 or 300 ohms.
DITTO SCREENED per yd. 1/8. 80 ohm.' only.
WIRE -WOUND POTS, 3 WATT. Pre -set Min.
TV Type. All value 25 ohms to 2.5 K., 8/- ea.
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 3/ -1.
WIRE -WOUND 4 WATT. Pots Long Spindle
Values. 50 ohms to 50 K., 6/6; 100 K., 7/8.
CONDENSERS. New Stock.
0.001 mid. 7 kV.
T.C.C., 5/6; Ditto, 20 kV., 9/8; 0.1 mfd,. 7 kV., 9/8;
Tubular 500 v. 0.001 to 0.05 mid., 9d., 0.1, 1 / -;
0.25,1/8;0.5/500 v., 1/9; 0.1/350 v., 94.; 0,01!2,000 v.
0.1/1,000 v 1/9; 0.1 mid., 2.000 volts, 8/8.
CERAMIC CONDO. 500 v., 0.3 pF to 0.01 mkt, 9d.
SILVER MICA CONDENSERS. 10.0 5 pF to .500 pl'.
1/.; 600 pF to 3,000 pF, 1/3. Close tolera,ee
I o I pr) 1.5 pF to 47 pF, 1/8.
Ditto
50 pF' t..
815 pF, 1/9; 1,000 pF to 5,000 p0, 2/ -.
NEW ELECTROLYTICS.
FAMOUS MAKES
TUBULAR
TUBULAR
CAN TYPES
I/350v. 2/- 50'350v.
6/8 l6 /450v.
á/2/450v. 2/3 100/25v.
2/- 32!350e.
4/_
4.450v. 2/3 250/25v.
2/8 100 /270v.
5/6
8/450v. 2/3 500/12v.
3/- 2,500 /3v.
4/8!500v. 2/9 8+ 81450v.
3/8 5,000/6x.
á/16/450y. 8/- 8- 16/450v. 3/9 32 34,450v.
9/16/500v. 4/- 8'e 16 /500v. 5/8 32-.32 32/350v.7/32/450v. 3/9 16. 16,450v. 4/3 500-50/350v.
7/25'25y.
1/9 16+ 16 /500v. 8/- 64 - 120/350x. 11/8
50!50x. 2/- 32 32,350x. 4/8 100 -200/275x.12/6
RECTIFIERS SELENIUM 300 Y. 85 mA, 7/8.
CONTACT COOLED 250 v. 50 mA, 7/-; 60 mA. 8/8;
85 rnA, 9/6; 200 mA, 21/ -; 300 mA, 97/8.
COILS Wearite "P" type, 3/- each. Osmor Midget
"Q" type adj. dust core from 4/-- All ranges.
TELETRON. L. a Med. T.R.F., with reaction, 3 /6.
FERRITE ROD AERIALS. M.W., 8/9; M. A L. 12 /6.
T.R.P. COILS A /HO, 7/- pair. H.F. CHOKES, 218.
FERRITE ROD, Sin. x in. dia., 2/6.
FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v. l' amp., 8/9; 2 a., 11/3; 4 a., 17/8.
CHARGER TRANSFORMERS. Tapped input 200!
250 v. for charging at 2, 6 or 12 y., I} amps., 15/0.
2 amps., 17/8; 4 amps., 22/8. Circuit include!.
VALVE and TV TUBE equivalent books. 1 /4.
TOGGLE SWITCHES. 9.l'. 2 / D. P. 3/8. D. P. D.T. 4/WAVECHANOE SWITCHES
6 p. 4 -way 2 wafer long spindle
8/8
2 p. 2 -way, or 3 p. 2-way short spindle
.. 2/8
2 p. 6 -way, 4 p. 2-way, 4 p. 3 -way long spindle
3/8
3 p. 4 -way, or 1 p. 12-way long spindle
p,
3/8
VALVEHOLDERS. Pax Ins. Oct.,
Bd. BI2A, CRT, 1/3. Eng. and Amer. 4, 5, 6 and
7 pin, 1 /-. MOULDED MAZDA and Int. Oct., 8d.
B70, BOA, BSO, BOA, 9d. 1170 with can., 1/8.
110A with cap., 1/9. CERAMIC EF50. 1470, B9A.
Int. Oct.. 1 / -. S /CANS B711, B9A. 1/- ea.
SPEAKER FRET. GOLD CLOTH. Lin., 25ìn., 0/ -.
2510. u 3015., 10/ Tygan 52in. wide, 10 /- ft.; 21.u,
wide. 5/-. Green or red. Samples S.A.E.
COAX PLUGS

'

08.hó.)

Meg.

2

3/.

Tunable

free. (Export

GuaranMidget

year.
ohms to
1

No 9w.

ea. Most makes avail-

S.A.E.

sapphire styli available from 8/ -.

Volume Controls 80

LINE BLOCKING TRANSFORMERS, from 10 / -.
FRAME BLOCKING TRANSFORMERS,
from 13/6.
FRAME OUTPUT TRANSFORMERS, from 27/6.
NEW MULLARD TRANSISTORS
Audio 0071 .. 6/R F 0044
10 /8
01'72. 8/8
0C45
9/6
Sub Miniature Electrolytic., 15 volt.
1, 2, 4, 5. 8, 05, 50, 100 utfd. 2/6 each.
Weyrad Printed I'Ircnit low to,ne,,ts in Stock.
Book 2/ -. 7 x 4 in. Speaker 35O 25/-.

COMPONENT

Post and Packing It., ever

and tested ready for use frith above.

All

LINE OUTPUT
TRANSFORMERS

.

1 i

Garrard Stereo Head`, £2 extra.
Suitable player ealxct texu_pt 4 H.N., 49/6
Amplifier player cabinets (except 4 H. F'.1 83/^ valve amplifier and ttlin. speaker
79/6
3 -valve amplifier and 6;ín. speaker
95/-

Medium and long wave.
Powerful
7 x 4in, high Flux Speaker.
T.C.C.
Printed Circuit and condensers. Components of finest quality clearly identified with assembly instructions. Osmor
Ferrite Aerial Coils. Rexine covered
attache case cabinet. Size 12in. x Bin. x
4in. Batteries used B126 (L5512) and
AD35 (L5040), IO'- extra. Instructions
9d. (free with kit). Mains Unit ready
made for above, 39'6. Sold separately.

.

.

.

TV REPLACEMENT

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD, 250 -0 -250, 80 niA, 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v.
2 a. or 4 V. 2 a. ditto, 350.0. 350..
22j6
MINIATURE '200 v. 20 inA, 6.3 v. I a,
10 /6
MIDGET, 220 y. 45 InA, 6.3 v
15/8
SMALL, 220-0. 220, 50 mA, 6.3 v e2 a...
17/6
STD., 250-0 -250. 65 mA. 6.3 v. 3.5 a.
17/6
HEATER TRANS. 6.3 v. 11 amp.
7/8
Ditto, tapped sec. 3, 4, 6.3 v., 1, amp...
8/8
Ditto, sec. 6.3 v. 3 amp.
10/6
GENERAL PURPOSE LOW VOLTAGE. 2a,
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v.
22/6
AUTO TRANSFORMERS. 150 w.
22/6
0, 120, 200, 230, 250 v., 500 w.
.. 82/6
.

Speed Aut'changer,. lt.S R., C.A.14 87.10.0
Collard Antochanger
87.19.8
Garrard Model '210. 008 Head
410.10.0
speed Single Players, EMI
28.5.0
Garrard TA 311,11, 01.5 Head
£8.0.0
Garrard Model 40F OC'v
46.17,8

I

WEST CROYDON

p.m.) THO

tV
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1665.

Buses 133 or 68

