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8 WATT POIL AMPLIFIER
Complete kith Crystal

Or 351- deposit plus P. & P. 7)6
& 3 monthly payments of 251 -.

Mike and 8' Loudspeaker
A.C. Mains 110/250 v. Size 101
ln. x filin. x 231n. Incorporating 6 valves. H.F. pen., 2
triodes, 2 output pens., and
rectifier. For use with all
makes and types of pick -up
and mike. Negative feedback. Two inputs, mike and
gram, and controls for same.
Separate controls for Bass
and Treble lift. For use with
Std. or L.P. records, musical
instruments such
9.6
as Guitars. etc.
Plus P. & P. 7/6

£6.19.6 or 25'- deposit and 6
monthly payments of 216.
P. & P. 5,- extra. Coverage
100 Reis -100 Me /s on fundamentals and 100 Me/s to 200
Me
on harmonies. Metal
case loin. x 61ín. x 53ín.. grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A.C. Mains
2001250.
Internal Modulation
of 400 c.p.s. to a depth of 30
modulated or unmodulated
continuously
R.F.. output
milli -volts,
variable.
100
C.W. and mod. switch, variable A.F. output. Incorporating
magic -eye as output indicator. Accuracy plus or minus 2',,.

FAMOUS MAKE

"TELETUNER"

Covers all Channels, Bands I and
III. Valves used PCC84. R.F.
double triode, cascode R.F.
amplifier. PCF80. triode pentode
f.c. and mixer, I.F. output 33-38

SIGNAL & PATTERN
GENERATOR
25'- deposit plus P. & P. 51and 6 monthly payments of
21 6. Cash £8.19.6 plus P. &
P. 51 -. Coverage 7.6 Mc's -210
Mots in five bands, all on
fundamentals, slow- motion
tuning. audio output. 8
vertical and horizontal bars.
logging scale. In grey hammer finished v.case with carrying
handle. Accuracy ± 1', A.C. mains 201 -250

AC /DC POCKET MULTI -METER KIT

Comprising 2in. moving coil meter
scale calibrated in AC/DC volts,
Voltage
ohms and milli -amps.
range AC. DC 0-50. 0-100, 0- 250, 0 -500,
milli -amps 0 -10. 0 -100. Ohms range
0- 10.000. Front panel, range switch.
wire -wound pot (for ohms zero
setting), toggle switch, resistors
Basic movement
and rectifier.
m
2 mA.
In grey hammer finished
(.;;;Ne
case.
me
Built and
19/6 Plus
tested 7 -'6
P. & P. l'6.
extra.
Point to point wiring diagram 1 -, free with kit.

CHANNEL TUNER

13
Mc s. Complete with PCF80
removed from chassis.

19/6

& PCC84.

These have been

Knobs3 6 Pper2Zet extra.

RADIO & T.V. COMPONENTS (Acton) LTD.
23,

THE
FOR

i

INSTRUMENTS CREATED
THE
DISCRIMINATING
USER.

British

&

Foreign Pats.,. Regd.
Designs, etc.

ILLUSTRATED
Protective Shield
(Cat. No. 68)

Instrument

,'," Bit
(Cat. No. 70)
The ideal combina-

tion for transistor
and other intricate
work.

Apply direct for catalogues

:-

ADCOLA PRODUCTS LTD.,
GAUDEN RD.,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

V1 ON

Tl

Knobs 3/6 per set

extra.

39 -38

EQUIPMENT

SOLDERING

Telephones
MACaulay 4272 and 3101

:

59/6

(Regd, Trade Mark)

'Ai

SIGNAL GENERATOR

McPost 2/6

IDCOLP

HIGH STREET, ACTON, LONDON, W.3.

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.

-rtJtIES
-

WE OFFER

MULLARD

EMITRON

COSSOR

Etc., From Stock

12" TUBES

-

-

-

£6

Re 12"

tubes, please confirm before placing order.

14"

MULLARD TUBES £5 IO
(Or equivalent)

14"

MAZDA TUBES

17 "

TUBES

-

-

-

£6

f7

10

Flease add 12/6 Carriage and Insurance.
12" tubes guaranteed for 3 months ;
14" & 17 ", 6 months

MARSHALLS
131

St.

Callers welcome.
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BENTLEY ACOUSTIC CORPORATION LTD.

38 CHALCOT ROAD, LONDON, N.W.I.
Telephone
PRIMROSE 9090.
EXPRESS SERVICE ! C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHER BY LETTER, PHONE OR WIRE, DESPATCHED
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY.
ANY ORDER LE TO 810 INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 8d. EXTRA. ORDERS OVER 810
INSURED FREE.
7/- UCF80 23/7/- 6V6GTG 8/- 19HI
10/- 9003
5/6 DK96 40/- EL32
5/6 KTZ4I
8/- QP2I
OB2
17/6 6C4
7/- 2001
15/- UCH2I 24/4
6/- 6C5
6/6 6X4
16/- 9006
6/- D12
iS/- EL33
20/2 KTZ63 10/6 QP25
0Z4
9/6 EL34
17/6 L63
UCH42 II/3/- 6C6
6/6 6XSGT 6/6 20D2 27/10 AC/PEN
DL33
6/- QSI50/15
IA3
15/- EL38 27/10 LNI52 14/10/6 UCH8I 11/6
6/- 6C8
12/6 6Z4/84 12/6 20F2
27/IO 5 & 7 24/4 DL66
IA5
12/6, 20L1
DL92
7/6 EL4I
11/- LZ319
9/- QV04/7 15/- UCL82 15/6
12/6 6C9
12/6 6Z5
27/10 AC2PEN
ICS
7/- R2
17/5 6C10
12/6 6/30L2 10/-'20P1
24/4 DL94
9/- E142
11/6 MH4
10/- UCL83 25/9
IDS
27/10
20P3
24/4
10%
15/MHD4
12/6 UF41
9/10/6 6CD6G 31/4 7A7
12/6
AC2PEN/
DL96
aal
25/9 R12
106
UF42
8/6 20P4
27/10 DD 27/10 DLSIO 10/6 EL84
101 MHL4
7/6 R18
17/6
19/6
12/6 7B7
IHSGT II/- 6CH6

THE VALVE SPECIALISTS.

1L4

ILDS
ILNS

6/6 6D3
5/- 6D6

5/-

INSGT 11/IRS
ISS
E1-4

20/11 7C5

6/6 7C6
12/6 7D5
27/10 7H7

6E5
6F1

8/- 6F6G
7/- 757
0/- 6F6GTM 8/- 7V7
6/6 6F8

12/6 7Y4
18/1 802

10% 6F11
7/6
10/6 6F12
2A7
4/- 6F13
12/6
2C26
7/6
27/10
6F14
2D13C
16/27/10 6F15
2P
4/6 6F16
9/6
2X2
7/- 6F17
12/6
3A4
12/6
10/6
6F32
3A5
7/6
12/i 6F33
3B7
5/- 6G6
6/6
306
7/6 61-16GTG 3/3Q4
9/6
61-16GTM3/6
3Q5GT
7/6 6J5G
5/3S4
9/- 6J5GTG 5/6
3V4
5R4GY 17/6 615GTM 6/1U5

5U4G
5V4G
5X4G
5Y3G
5Y3GT
5Y4
5Z3
5Z4G

8/6

803
9D2
1001
10C2

:

8/- 20P5
24/4 AC4PEN
8/- 25A6G 20/2
27/10
24/4 25L6GT 10/- ACSPEN
8/- 25Y5
10/6
24/4
10/6 25Y5G 10/- AC5PEN/
8/6 25Z5
10/6
DD 27/10
8/- 25Z4G 10/- ACEPEN 7/6
3/6 25Z6G 10/- AC/HL/
7/6 25Z6GT
DDD 15/4/8117/5 AC/P4
15/- 27SU 20/I I AC/TP 34/9
7/- AC/VPI
27/10 28D7

10FI
10F9

10F16

10103

IOLDII
10P13
10P14

19/6 30C1
11/6 30F5
12/6 30FLI
8/6 30L1
16/9 30P12
17/6 30P16

9/8/- AC/VP2

10/-

9/- AL60

12/6 ATP4

10/-

20/2 30PLI
12/6
7/6
1103
25/9 31
11E3
I5/- 33A/158M
6/6
12A6
30/5/6 12AC6 16/- 35/51
12/6
6/- I2AD6 18/-,35L6GT 9/6

616

11/6 6J7G
12/6 6J7GT

10/6 I2AE6

8/- 6K6GT

81-1,

12AH7

14/8 35W4

8/- 35Z3

ZI

DM70
EA50
EA76

'E8F89

27/10 EBL21
101- EBL31

5/-

EC52

17/5 EC54

AZ3I
AZ41
836
8L63

CI

CIC

10/- EC70
14/8 ECC3I
25/9 ECC32
7/6 ECC33
12/6 ECC34

12/6 6K7GT
12/6 6K8G

5 10 6

EL95

9/6 EM34
EI171

EM80

EMI

10/6

I

10/-'

MUI4

34/9 MX40 27/10
ENSI
20/1I
EYSI (Small) N37
10/6 NI08
17/5 N308
14/6 0A70

7/6 EY83
10/- EY86
14/8 EZ35
10/- EZ40,
9/6 EZ4I

24/4 EZ80
24/4 EZBI
5/6 FC2A

6/- FC4
12/6 FCI3

10/-

21/7

TDD4

2S/9

TDDI3C

3/6

25/9 PCC84
27/10 PCC85
27/10 PCF80

IS/- r-CI3C27/10

PCF82
PCL82
10;- PCL83

10/6 FW4/500

15/-

9/-

TP22
15'TP25
19!6
TP2620 34/9

12/6

9/-,

14/8/6
25/9 FW4/800
PEN4DD
8/6
10/27/10
8/- GZ30 10/6 PEN2520/11
ECC8I
7/6 GZ32
12/6 PEN36C
ECC82
ECC83 10/- GZ34
14/24/4
ECC84 10/- H30
S/- PEN4ODD

8/6 CELI

10/6 CBL3I

27/10
24/4

24/4 CL33
12AU6 24/4 42
20/2
7/6
24/4 CV63
10'6
I I:- 12AU7
5Z4GT 12/6
12/6 CV85
12/6
27/10,6K25 20.11 12AX7 10/- 5005
6A7
10/-'6LI
24:4 12BA6
9/- 50CD6G
CV271 10/6
6A8
96 128E6 10/31/4 CV428 30181- 6L6G
6AB7
17/5
14/- 6L7GT 12:6 128H7 22/3 50L6GT 9/6 CYI
6AB8
15/- 53KU 20/11 CY3I
13.- 2C8
17/5
6/6 6L 18
6AC7
301- 72
4/6 DI
3/6/6 6L19
24 4 12E1
6AG5
25/9 015
10/6
9/- GLD20 t6 9. 12J5GT 4/6 75
6AJ8
8 -12J7GT 10/6 77
8/-,D42
10/6
8/- 6N7
6AK5
18/10 78
8/6 D63
5/9/- 6P25
24 4 12K5
6AK8
9/-'D77
6/6
6/6 6P28 27:10 I2K7GT 7/6 80
6AL5
7/6
10
12K8GT
14/85A2
15111/-,
DAC32
6AM6
6Q7G
8/8/6 6Q7GT II:- 12Q7GT 7/6 15082 I5/- DAF9I
6AQ5
8/6 185BT 34/9,DAF96 10/8/6:6R7G
10 - 12SA7
6AT6
8/6 185BTA 34/9, DD4I
14/8.
10/6 6SA7GT 8 6 125C7
6AU6
8/6 203THA
10;6 121G7
6/6 6SC7
DDT4 25/9
684G
8/6
II/27/IO,DF33
1026 6SG7GT 81- I2SH7
6B7
8,,6
25/9,DF91
416
8/-,125J7
220TH
6/6
6SH7
6B8G
816 402P;NA
10i8/- 12SK7
DF96
6B8GTM 51- 61J7
7
8112/6
24/4
10
6
12SQ7
DH63
6SK7GT
6BA6
816 807
7/6 DH63(M)
7.6 6SL7GT 8.-. 12SR7
6BE6
76.
10/6
956
3/1726
24'4
6SN7GF
12Y4
68G6G
17;- 1821
17/5 DH76
7/6
9/- 6SQ7GT 9i- 14S7
68H6
8'-15D1 27/10 4033L 12/6 DH77
8/6
7/6 6557
6B4624;4 5763
12/6 DH107 14/8
11/6 6U4GT 12/6 18
6BR7
7/6 19AQ5 111- 7193
5/- DK32 23/9/6 6U5G
6BW6
7/6,DK91
8/- 6U7G
8/6 19BG6G
7475
8/6BW7
24/4 9002
5/6'DK92 10/6
8/- 6V6G
7'6BX6

10/6'6KBGT/G

ECC9I

9/6 1463

PEN44

'

ECL80
ECL82

14/- HL4I

34/9

12-6

PEN/DD

12/6 H141D0

20,1 4020 27/10
PL33
20/2
24/4
20/2 PL36
EF37A
HN309 25/9 PL38 27/10
HVR2
20/PL81
16/EF39
EF40
HVR2A 6/- PL82
10/9/6 KF35
8/6 PL83
11/6
EF41
EF42
12/6KK32 23/- PM28 12/6'
EF50(A) 7/-iKL35
8'6 PM12
6/6
5;- PM12M 6/6
EF50(E) 5/-KT2
34/9
EF54
S/- KT33C 10/- PX4
EF73
10/6KT36 27/10 PX25
62/7
17/S
EF80
8/-KT41 27/10 PY31
7/6 KT44
EF85
15!- PY32 20/11
14/- KT6I
20.2 PY80
8/EF86

EF9
EF22
EF36

EF89
EF9I
EF92

EK32

24/4

I4/6/8/6/I5/-

HL42DD

7 - PY81
10/-KT63
7/6,KTW6I 8f- PY82
S/6;KTW62 8:- PY83
8/6 KTW63 8,- PZ30

9/9/-

9/6
20/11

IS/11/6
18/1

I7/S

U16

VPI3C

7/-

VP23

6/6
6/6

U22
U24
U25
U26
U3I
U33
U35
U37

13/6
27/10
ECF80 I3/6
ECF82
13/6 HK90
10!- PEN45 19/6 U43
ECH3 27/IO HLI33DD
PEN45DD
U45
ECH2I 24/4
12/6
27/10, USO
ECH35 9/6 HL23
10!6 PEN46
7/6 U52
PEN383 24/4 U76
ECH42 9/6 HL23DD
ECH8I 9/18/I PEN453DD
U78
i

I0/6
27/10

VP2(7) 12/6
VP4(7) I5/VP4B
24/4

U18-20

25/-

12/6

5/6 HABC80

24/4
10/6

UI2.14 12-

TY86F 20211

12/6
12/6

10/6

UF86
UF89
UL41
UL44

UU6 20/11
UU8 27/10
UYIN 17/5
UY2I
17/1
UY4I
8/6
UY85
10/6
VLS492A 13
VMP4G 15/-

25/9
TH4B 27/10
TH4I 27/10
TH233 34/9
TH2321 20l-

30/-

10/6

UFB5

UL46
UL84
UM4
URIC

10/6

24/4

P61

9/-

3/6
27/10

T41

6/-

9/6 PABC80

SP61

19/6

S/-

6/6 0A71
8/- OC72

UF80

R19
25/11
SD6
12 7
SP4(7) IS 3 6
SP4I
SP42
12;6

SU25
SU6I

12/6 ECC35

5,- 12AH8 10/6 35Z4
7/6 CCH35 24/4
6.- 12AT6 10/6 35ZSGT 9/- CK506 676
8'- 12AT7 8/- 4IMTL 8/- CK523 6/6 ECC85

8/6 6K7G

2/-

EABC80 9/EAC9I
7/6
EAF42 10/6
EB34
2/6
E841
8/6
EB91
6/6

EBC33
EBC4I
EBC8I
15,1-, EBF80

MHLD6 12/6
ML4
12/6
10:- ML6
6/6
24;14 MPT4 (5 or
10/6 7 pin) 24/4

8/6 EL9I

U107
U191
U251
U281

12
10

-

-

8-

31 4
24 4

VRI05/30

12:6

VRI50/30

10

91-

-.

27'10

VT6IA

27 10

VT501

10 6

W8IM
8/- W107

6/-

106

I

8/6
7/6
7

1

IS:-

U4020 17'5
UABC80
10:6
10.6

W729

-

27/10
27/10
27/10

X61

12/6

X61M 27/10
X63
10/12/6
X65
X66
12/6
X76M 14/X78
22/3
X109
18/1
XD(I.5) 6/6
XFGI
18/XFY12
6/6
XH(1.5) 6/6

XSG(I.5)

12'7

UBC4I 10 UBC8I 148

9,6
UBF80
UBF89 10.6
U8L21 24;4
UCC85 10'6

12/6
19/6

X42

X31
X41

-

17'5
20.11

9/5/-

S/W61M 27/10
W76
7/6

27 10

20/ I I
23.8
U282
U301
24;4
IS U329
U339 20;11
10 6
U404
31,4
U801

UAF42
U841

VP4I

6/6
Y63

7/6

Z63
Z66

10/6

Z77
Z719
Z729

201-

7/6
81-

14/-

NEW METAL RECTIFIERS-FULLY GUARANTEED

DRM-IB
DRM-2B
DRM-3B

RM-0

RM-3
16/21 RM-4
23/3 RM-S
15/4

9/6

¡

7/11

!

W4

RM-I

7'- W6

RM -2

7 6

WX3
WX4
WX6

3/61 14A100

27

-

I4RA I-2-8-2
1-2$-3
2-1-16-I
I-I-16-1
2-2-8-I

14A124
28 I4RA
14A163
38 14RA
3/6 14A86
35 I6RC
I82-; 14B130
3/6 I4A97
25/-; 148261
11 6
I6RD
Techmcal leaflet on Meta/ Rectifiers or Hivac Miniature Valves

18/24/-

1

i

3/6'
3/6

;

'

19/23/6

21/8/6
121-

I6RE 2-I-8-1

I8RA I-I-B-I

18RA I-I-16-I
18RA I-2-8-1
18RD 2-2-8-I

8/6
4/6
6/6
11/15/-

free on receipt of S.A.E.

ELECTROLYTIC CONDENSERS

VOLUME CONTROLS

and

double-pole switch. 4/6 each.

i

Standard Can
32 x 32 mfd.. 450 v. 519
64 x 120 mid.. 350 v. 8!3
60 x 250 mfd., 275 y. 9'6

TOOK.
10K. 25K. 50K.
1. meg. ) meg. I meg. 2 meg.
TER SIS OE BUSINESS : l' -ASII

100 x 400 mfd.. 275 v.12'6
100 mfd., 275 v.
2/6
200 mfd.. 275 v
3:6
100 x 200 mfd.. 275 v. 9'6

Wire -ended Tubular

8 x 8 mid., 450 y.
3/1/9 16 x 16 mfd., 450 v. 3/9
2/9 32 x 32 mfd., 350 v. 4/32 mfd., 450 v
413/9 8 x 16 mfd., 450 v.
WITH ORDER 1115 C.O.D. ONLY. POST I' It SIN4: ('ll.\R/:ES 8d. PIER ITEM : ORDERS
\1. SllOPPE1t5 MONDAY TO
ALIT. £3 OR MORE POST FREE. C.O.D. 26 F:X'rit:\. WE ARE OPEN Colt PERSON
l' up, \Nn .NI EJECT TO M ..Kl It',
J RIDAY 8.30-5.30.
SATE RD ITS 8.30 -1 P.M. .\1.I. Y:\1.\ T:S. :NEN. BOXED. 'I
GUAR ANTE:E. FIRST GRADE GOODS DILL NO SI!l'ON'DS OR REJECTS. l S t 1.1.01 .11 I. OI O\ lilt 1,000 DIFFERENT
VALVES, TUTU FULL TERMS OF BUSINESS, PRICE 6.1. l'I.KASF: ENID tltl: FOR ANY 1 AEI IS NOT LISTED. 3d.

All with long spindle

I

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

\

STAMP, PLEASE.
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ELECTRIC

CONVECTOR

HEATER,

I7in. TV CHASSIS, TUBE & SPEAKER,

99;6

Don't wait for the local council to pounce.

E19.19.6

Act now
Install an Electric Convector
Heater. Besides being clean in every way,
they are so economical to run. A.C. /D.C.
switched for
or 2 kW. Illuminated
grille.
Size 26 x 18 x 71in. deep. Ins.
cart. 1.0/6.
!

I7in. Rectangular Tube
on modified chassis.

Supplied
as single

I

channel

chassis

covering

B.B.C. channels I -5, or

REGETTERED IMPROVED
VACUUM T.V. TUBES

acing

rect. ...
I4in. rect. ...
17in.

15.10.0

...

GUARANTEE

them go to the Trade, i.e., to Insurance Companies, Renters and
Retailers who are thoroughly satisfied with our supplies.
Remember, they also hold a 10 days' money back guarantee.
9in., loin., I4in., 1Sin. & 16in. Round Tubes. Our special
offer of these sizes. ES. I2in. T.V. Tubes, E6. Three months'
guarantee on Round Tubes. Ins. carr. 15/6.
14in. RECTANGULAR T.V. TUBES with burns, 30/-.
Ideal as a standby or for testing purposes. Carriage 10 /
EXPRESS DESPATCH SERVICE. Please 'phone to confirm
Tube in stock. Send Telegraph Money Order. Tube despatched
Passenger Train same day.

,

& I.F. STRIP, 25/6

Plessey. Tested. I.F.s 10.5 Mc /s sound. 14 Mc /s vision. 8 valve
holders. Less valves. Size 81 x 5 x 4.1ín. Circuit incl. The tuner
unit plugs directly into this chassis. P. & P. 216.

SOUND /VISION & I.F. STRIP,

10/6"

Salvaged. Complete sound and vision strip. 8 valve holders.
Less valves. I.F.s 16 -19.5 Mc /s. Size 8'. x 4!. x 4Iin. Drawings
-

free with order.

P. & P.

With Tube and Speaker. E19.19.6. With all valves,
E25.19.6. Complete and working with Turret Tuner, E28.9.6.
12 months' guarantee on the Tubes. 3 months' guarantee on the
valves and chassis. Ins. cart. (intl. Tube) 25/-.
reliability.

Our 12 months' guarantee (6 months' full replacement, 6
months' progressive) illustrates our wholehearted confidence
in the Tubes we offer. We sell many hundreds a week throughout
the country and have done so for the past 7 years. Many of

SOUND/VISION

Turret

Tuner which can be added as an extra, at our special
price to chassis purchasers of SO' -, giving choice of any
2 channels (B.B.C. and I.T.A.). Extra channels can be supplied at
7/6 each. Chassis size 12 x 141 x 11 in. less valves. Similar chassis
are used by wel) known companies because of their stability and

MONTHS'

12

II

incorpor-

2/6.

SOUND /VISION & I.F. STRIP,

10/6

Superhes. 8 valve holders. Less valves. I.F.s 7.25
Vision complete from input
10.75 M /cs vision.
Mc /s sound.
up to video output. Sound complete from input to A.F. Amplifier. P. & P. 2/6.
Salvaged.

I4in. TV CHASSIS, TUBE AND SPEAKER,
¿15.19.6
with I4in. Rectangular Tube. 12 months' guarantee on
Tube, 3 months' guarantee on chassis and valves. Chassis with
Tube and Speaker (less valves), EIS.19.6.
With all valves.
E2I.19.6. Complete and working with Turret Tuner, E24.9.6.
Ins. carr. (incl. Tube) 25/ -.
As above

POPULAR 12ín. PLESSEY TV CHASSIS,

39/6

This is a real bargain for anyone wanting to make up their own
T.V. at a very low cost. I.F.s 10.5-14 Mc /s. 'Simply adapted for
a 12 channel Turret Tuner and can be modified to take a larger
tube. A chassis in one unit. Untested. Less valves, tube, speaker
and scanning coils. (All can be supplied as extras.) Circuit diagram
available at 3/6 or free with order. Carr. & ins. 10/6.

I2in. TV CHASSIS, 29/6
Complete chassis by famous manufacturer. R.F. E.H.T. unit
included. Easily fitted to table or console model owing to this
chassis being in three separate units (power, s/vision strip,
t /base interconnected). This chassis is less valves and tube.
Speaker FREE. I.F.s 16 -19.5 Mc /s vision. Channels I -5 easily
converted to I.T.A. by use of a Turret Tuner. Drawings available
at 2/6 or FREE with order. Ins. carr. 10/6. 12ín. Tube available
at E6, plus ins. carr. 15/6.

SUPER CHASSIS, 99/6
valve superhet chassis including
8ìn. P.M. speaker and valves. Four
control knobs (tone, volume,
Four
tuning, w /change switch).
w /bands with position for gram.
p.u. and extension speaker. A.C.
Ins. carr. 5/6.
5

TIMEBASE, 4/9
Containing scanning coils, focus unit, line transformer, etc.
Less valves. Drawings free with order. P. & P. 2/6.

SOLO SOLDERING

TOOL,

12'6

I10v., 6v. or 12v. (special adaptor
for 200/240v., I0/- extra).
Automatic solder feed including a 20ft.
reel of Ersin 60/40 solder and spare
parts.
It is a tool for electronic
Revolusoldering or car wiring.
tionary in design. Instantly ready for use and cannot burn.
In light metal case with full- instructions for use. P. & P. 2/9.

350-0 -350 volts at 250 m.a. 6.3 volt at 4 amp., 6.3 volt at 4 amp..
4 volt at 3 amp.. 22 volt at .3 amp., 4 volt centre tapped at 1.5
amp. Primary 200 -250 volt. 50 cycles. P. & P. 3/9.

DROP THROUGH TYPE, 12/9
350 -0 -350 volts at 250 m.a. 6.3 volt at 5 amp., 4 volt at 4 amp.,
volt at 7 amp., 4 volt centre tapped at I amp. Primary 200 -250
volt. 50 cycles. P. & P. 3/9.

HOME RADIO, 79/6

4

A.C. /D.C. Universal mains 5 valve
waveband
superhet.
3
octal
receiver can be adapted to gram.
p.u. In attractive wooden cabinet
91 x 181 x
}in. Ins. Carr. 7/6.
I

MAINS TRANSFORMERS
DROP THROUGH TYPE, 12/9

UPRIGHT TYPE, 3/9
volt at 80 m.a. 12 volt at 1.5 amp.,
Primary 100-120 -200 -250 volt. Fully shrouded.
auto transformers. P .& P. 2/9.
350 -0 -350

I

MAINS AUTO,

DUKE & CO.

4

volt at 2 amp.
Ideal for mains

12;6

volts at 300 m.a. Isolated windings of 6.3 volt at
at 3 -6 amp., 2 volt at -4 amp. P. & P. 3/9.
O.P. TRANS., 1/3. Standard size 2 -5 ohms. Post 1/.. 20 for El.

0 -205-225 -245

2-6 amp.. 6.3
P. & P.

volt

1

5/6.

1+

J
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Record Player Cabinets
(R.P.3)

79/6

(R.P.4)
Stylish

cabine

59/6

(R.P.5)

A delightful looking cabinet 141 x
171 x 8/in. in 2 -tone leatherette.
Will take a B.S.R. Monarch 4-speed
autochanger and
61in.
round
speaker. Carr. & Ins., 4/6.

79/6

A well designed cabinet in brown
leatherette. Strong clip fasteners,
easy carrying handle. Takes B.S.R.
Monarch autochanger and space
for a 4 x 7 in. elliptical speaker.
Can be made up into an ideal
Record Player
Size 16 x 14: x
8) in. deep. Carr. & Ins., 4/6.

famous manufacturer. Cloth covered in contrasting colours (red and grey).
Grilled
front controls panel. Size 15 x 19 x
8 /in. deep.
Beautifully made--a
cabinet of which you can really be
proud. Takes 4 -speed B.S.R. autochanger.
61in. round or elliptical
speaker. Room for any amplifier of
your own choice. Carr. & Ins., 4/6.
by

(R.P.2)

49/6

(R.P.I)

practical
cabinet
nicely
designed, cloth covered two tone
(brown and coffee). Size 15 x 17
x Bin. deep. Takes B.S.R. 4 -speed
autochanger and 61in. round or
elliptical speaker. Carr. & Ins., 4/6.
A

69/6

(R.P.6)

A beautifully styled cabinet.
Made by a famous manufacturer.
In polka dot grey cloth with
clipped lid and carrying handle.
Size 16 x 14: x 81 in. deep. Will
take B.S.R. Monarch 4 -speed
autochanger and 4 x lin. elliptical speaker and most of the

modern portable amplifiers. Carr.
& Ins., 4/6.

Elegant cabinet, cloth covered
in grey or red, with sunken
control panel and speaker

fret.

Size

x

13

17

x Bin.

deep. Takes B.S.R. Monarch
4 -speed autochanger.
7 x
4in. elliptical speaker and

most of the modern portable
amplifiers. Carr. & Ins., 4/6.

Colloro

B.S.U. :Monarch -1-Speed
Autorhanger £6 . 19 . t:

12

£7.19.6

5/6.

AMPLIFIERS

P. & P. 2 9

Speed

Incorporating auto and manual control complete
with studio crystal p.u. and sapphire stylus.
Also other makes at similar prices. P. P. & Ins..

Incorporating auto and manual control complete with
turnover crystal p.u. and sapphire stylus. P. P. & Ins., 5/6.

6!.in. Round
Speakers, 126.

.1

Autorhangers

months' guarantee

4

Ellip-

7in.

tical Speakers,
19/6.

P.

&

P.

2/9

PORTABLE AMPLIFIER MARK D.I, 59/6

PORTABLE AMPLIFIER MARK

Brand new. Latest design with printed circuit. Dimensions 7 x
2) x 5in. A.C. only. Mains isolated 2 -3 watts output. Incorporating EL84 as high gain output valve. Volume and tone controls.
Knobs 2/6 extra. P. & P., 3/6.

Brand new.

PORTABLE AMPLIFIER MARK D.2, 79/6

Televox
Telephone

Printed circuit. Latest design. Dimensions 7 x 21 x Sin. A.C.
only. Mains isolated 3 -4 watts output. Incorporating the latest
ECL82 triode pentode output valve giving higher undistorted
output. Volume and tone controls. Knobs 2/6 extra. P. & P., 3/6.

PORTABLE AMPLIFIER MARK D.3,

porating the latest ECL82 triode pentode output valve giving
higher undistorted output. Volume treble and bass control.
Knobs 3/6 extra. P. & P., 3/6.

DUKE &

Amplifier
in a noisy office or workshop. 3 valves : UY41,
UF4I, UL4I. 3in. speaker and a suction type vibration microphone. A.C. /D.C. Size of amplifier 7 x 11 x 3in. Fits any type of
G.P.O. telephone. P. P. & Ins., 4/6.

Invaluable

Send
621 3,

manufacturer.

89/6

89 6

De luxe model. Printed circuit. Latest design. Dimensions 7 x
21 x 5in. A.C. only.
Mains isolated 3 -4 watts output. Incor-

TERMS AVAILABLE

D.4, 69/6

Especially built for
portable record players. Dimensions 4) x 3) x 4in. A.C. only.
2 valves, EL84 as high gain output valve. ÈZ80 as rectifier. Volume
and tone controls. Knobs 2/6 extra. P. & P., 3/6.
By famous

for FREE

Catalogue.

(Dept. E.2.)
Romford Road, Manor Park, E.12
Telephone

:

ILFORD 6001/3
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MoRI: SCOPE

for the Technical mall
IN A R.A.F. SHORT SERVICE COMMISSIOW
In this age of missiles, electronics and nuclear weapons, the Royal Air Force
offers almost unlimited scope for technical ability. As a R.A.F. Technical
Officer you would be a key man in a key branch of the Service, doing work
that is absorbing, responsible and, above all, varied.
In fact, if you have recently qualified, a R.A.F. Short Service Commission for
3, 4, 5 or 6 years in the Technical Branch gives greater opportunities for gaining
all -round experience than almost any civilian appointment.

Good prospects in the Service -and
The main need is for electronic engineers and, to a lesser
extent, for mechanical engineers. Promotion comes fast
in this vital Branch. if you join at, say, 241 you could be
earning £1,250 a year by 30 if married. There are also
opportunities of applying
for a Permanent Commission; but, if you return to
industry, special facilities
are available to help you
obtain a post in line with
your age and added experience. On leaving the R.A.F.,
you receive a gratuity of
£135, free of income tax, for
each year served.

after

THESE ARE THE QUALIFICATIONS
You do not necessarily have to, be a university
graduate; a sound scientific or engineering training is the essential. You must be medically fit
and hold, at least, the Higher National Diploma
or Certificate in electrical or mechanical engineering, plus G.C.E. at ordinary level in English
Language -or equivalent qualifications. You
can join as soon as you are qualified, and up to
the age of 37 (or 45 if you have previously held
a Service Commission).
This is a priority job in a foremost technical service. It offers you valuable experience for your
career, excellent pay -and all the wider interest
of life as a R.A.F. officer. Write now for full
details to Air Ministry (PTN2IIA), Adastral
House, London, W.C.I.

ROYAL AIR FORCE
THE
are a graduate
*If you

with a Science or Engineering degree, and under 30, you
can apply for a R.A.F. Permanent Commission straight away. Write for details of the
fee career prospects and Fay offered.
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A SECOND BBC TV NETWORK ?
THE chairman of the BBC, Sir Arthur fforde, referred in a
recent speech to the future of TV. He says the picture is
blurred by the conflicting interests of industry, the Press,
the advertising world, and the entertainment and film industries,
all of which are involved in commercial television. Although it
may seem that the problem is a fight between the BBC and the
I.T.A., for the possession of a third network, the problem goes
much further than that. it is obvious that the addition of another
commercial network could not raise the proportion of serious
programmes within the peak listening hours to something higher
than it is to -day. Also, a third network would have the effect of
raising the proportion of " serious " to " light " programmes.
The solution, of course, rests with the Government, but the
BBC considers that any further expansion of television, any
change in an organisation which may be imposed, should have
as the principal object the increase of the proportion of serious
broadcasting matter above what is available to -day, between
7 p.m. and 10.30 p.m. Between those hours it is stated that only
about one -fifth of the total TV programmes offered to the
British public could be described as of any serious value.

CHEAPER TV TUBES

?

tube monopoly now has a serious competitor so far
THEasTVreplacement
tubes are concerned. A company has
been formed to supply replacement tubes at approximately
half the price charged by the large manufacturers and with twice
the guarantee. A similar break into this Monopoly successfully
occurred in the United States a few years ago, and as a result
60 per cent. of the total TV tube market is supplied by manu-

358

361
Underneath the Dipole
365
Correspondence
366
News from the Trade
369
Solved
Problems
Your
to consider
The Editor will be pleased
n
nature suitable
articles oi- a practical
p
for publication in "Practical Television."
be
written on one
should
Such articles

facturers outside the Monopoly. The replacement market in
this country is over one million tubes a year. Whilst in principle
responsible for manuscripts, every effort
there is nothing to stop anyone with the necessary experience and
will be made to return them if a stamped 4,
making a C.R. tube, in fact, such an enterprising
and addressed envelope is enclosed. All n plant from
correspondence intended for the Editor
would find that he could not purchase the electron gun
person
should be addressed to : The Editor,.
because the manufacturers of tubes in this country have refused
"Practical Television," George Newnes,
Ltd., Tower House, Southampton Street,
to put their guns on the open market. It would appear that the
Strand, W.C.2.
Government is aware of this as it appears to be fairly easy to
Owing to the rapid progress in the
obtain a licence to import the necessary guns. Complete guns arc
design of radio and television apparatus
and to our efforts to keep our readers 4, now being made by an independent manufacturer who offers to
in touch with the latest developments,
show anyone how to make a tube and supply the equipment.
we give no warranty that apparatus

side of the paper only, and should contain the name and address of the sender.
not hold himself
1 Whilst the Editor does

1,

described in our columns is not the
subject of letters patent.
Copyright in all drawings, photographs and articles published in

Practical Television"

reserved

throughout

INDEX TO VOL. 8

readers please note that the index to Vol. 8 is now ready
available for Is. 3d. by post from the publisher,
address as on this page. Readers are reminded that loose- leaved
binders for this journal are available for 10s. post free. -F. J. C.
Our next issue, dated March, will be published on February 20th

WILL
and

is specifically
countries
the

$ signatöry to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
forbidden..
e
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An Improved Videa Anp«fier
HOW TO USE IT
By D. R. Bowman
prefers not to use it because his own recei r
a great number of enquiries following the is then much less affected by " aircraft flutter.
publication of an article called ` An A " grey " interval between programmes is not
Improved Video Amplifier " in the October, 1958, really a, disadvantage in his opinion and the
variation of brightness between scenes presented
issue of PRACTICAL TELEVISION.
First, the writer apologises for a mistake in is usually not great enough to cause annoyance.
the original article. The inter -valve coil L3 was It is admitted that many require D.C. restoration
specified as a P02, whereas it ought to have and it can be had by wiring a germanium diode
been a PA2. However, for those who have between the grid of the 6CH6 and chassis
already bought a P02 this coil may be used with which way round depends on the polarity of
a larger sized iron dust core well inserted and modulation required and if it is found that the
held in place with wax, etc. This gives about diode anode goes to the grid it can be omitted
the right inductance and no circuit alteration is because the 6CH6 will then do the clamping.
If a change from cathode modulation to grid
needed.
modulation is decided upon and D.C. restoration
Stage
Use as a Video Output
is required, it must be remembered that the
signal would have to be
The amplifier is well suited for use as a video
H.T.t "clamped" to the
output stage of a television receiver and the
C.R.T. grid. For this
following points should be of assistance:
more is
(a) The circuit may be used without alteration
BNF é,éctro/ytic purpose no
needed than a further
whether the signal is applied to the cathode or
crystal diode between
grid of the C.R.T. The most usual method is
the grid of the C.R.T.
to apply the modulation to the cathode. This
and the chassis. As an
has the advantages of enabling direct coupling
/oOKfl
alternative. a cathode
to be used with safety, and of preserving the.
follower can be used
D.C. component of the signal without modiwith advantage.
A
fications. It should he noted that with an H.T.
suitable circuit for this
supply of 240 volts, the D.C. potential at the
CRT
is shown in Fig. 2.
6CH6 anode is about 180 volts with no signal.
Anode The type of valve used
It may not be convenient to apply such a high
matters little, as long
voltage to the C.R.T. cathode -about 90 volts
°OKt')
as its anode current is
shows a way of
is more manageable. Fig.
neither too small. nor
achieving this reduction in voltage.
too large. A 6J5 is
It should be realised that with the present
the D.C. admirable,
Fig.
1.Reducing
but
for
amplifier there is no change of phase between voltage on the C.R.T. cathode.
those who like miniathe input (grid) and output (anode), whereas
very
suitable.
Sync
may
with the commonly -used single stage there is a ture valves, a 6C4 is
phase change of 180 deg. There are, therefore, be taken from the point X if required, or.
two possible courses of action if the experimenter alternatively (with opposite polarity). from the
wishes to build this amplifier into a set place grid of the C.R.T. Taking sync from point X
of a single valve stage. The most straightforward will enable the original sync separator to be
used without alteration -that is, if originally
is to change over the connections of the detector.
A second method is to change from cathode to the C.R.T. cathode was modulated and sync
grid modulation of the C.R.T. If the former was taken from this electrode. If point X is
method is employed, it must be realised that not used, it should be connected to the -chassis
leaky -grid or anode -bend detection cannot be through an 8 µF electrolytic condenser with a
(These detectors are 0.01 µF mica condenser in parallel. R should
modified in this way.
employed little today, but may possibly be met.) be chosen to give the correct bias to the valve
With a diode, whether thermionic or crystal, the (for a 6J5, R has a value of 1,000 ohms). The
changeover of anode and cathode connections cathode follower has the advantage of putting
If a change from cathode very little loading on the video amplifier and
is a simple matter.
to grid modulation of the C.R.T. is contemplated, owing to the properties of the circuit. quite a
the experimenter's first task is to determine the large capacitive load-for example a long lead
original D.C. potentials of cathode and grid so -can be attached to the cathode of the valve
that a suitable arrangement can be devised when without appreciable losses. If this circuit is
the alteration is made in order to put the same employed, the anode load resistor of the 6CH6
can be increased to at least 3 kit. giving
D.C. potentials on the electrodes.
(b) Some enquiries have been made about increased gaih if this is required. This should
D.C. restoration and one or two readers Nvere rarely be necessary, however. Another advantage
puzzled because no provision was made for this of the cathode follower is that the sync separator
in the published circuit diagram. The reason can he fed without. appreciably loading the
was that the provision of a D.C. restorer ought amplifier.
(e) If a cathode follower, is not used, sync
to be considered an extra. There are advantages
(Continued on pave 333)
had by its use, obviously, but the author
THIS ARTICLE EXPLAINS

THIS article has been written in response to
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"SOFT"

By John Coles

Screen
4-

o

Electron
beam

0

Positive
ions

Positive
ions

Fina/ Anode

Grid
o

Fig. 1. -The gas
atoms in a tube
with impaired

are

E

AND HOW TO ASCERTAIN WHETHER IT HAS

THE word " soft " may appear rather curious
to the uninitiated when used in relation
to a picture tube which is a solid article.
It does not mean that the tube loses its rigidness
and in some strange way changes from an
It simply
unyielding to a malleable form.
indicates that the degree of vacuum within its
envelope is considerably less than it was when the

vacuum

TELEVISION

Cathode
I

0

bombarded by the fast- moving beam electrons and
themselves lose electrons. This results in the creation
of positive ions which drift towards the negatively
charged grid, and detract from the tube efficiency.

tube was made, and that as a result the penetrating power of the electron beam is reduced.
It is unlikely that an envelope or neck air
leak would be responsible. thoigh this may be
the case in the event of the tube being roughly
treated and a diminutive crack developing in
the glass. but here evidence is given by a milky
effect appearing on the inside of the tube neck
possibly accompanied by sparking across the
electrodes when the tube is energised.
Usually the vacuum becomes progressively
impaired by gas being generated within the
tube itself, as the result either of old age or
incorrect operation when young. Nevertheless.
even when operating correctly. there are times
when gas is emitted from the electrodes. This.
which invariably occurs within the first few
months of the tube being put into service, may
or may not be sufficient to detract from the
performance, but if it is, there is never any
difficulty in obtaining a replacement under the

terms of the guarantee, since the trouble can
usually be traced to the inefficiency of the
electrode de- gassing process during the tube's
manufacture.
De- gassing is necessary in order to remove
from the electrodes all traces of gas which might
otherwise be liberated when the tube is put into
service, but since the process is highly efficient
nowadays. the trouble is far less common than
it used to be. and now in the majority of cases
of a tube going soft early in its life there is
a suspicion of it having been incorrectly operated
or used consistently with the ion trap magnet
incorrectly adjusted.

Vacuum Essential
It will be remembered that the tube cathode
is coated with an emissive material, such as
strontium oxide or barium oxide, and that when
the cathode is heated electrons are emitted from
its surface.
The electrons. being negatively
charged particles, are accelerated to a high
speed towards the final anode, which itself is
charged highly positive by the EHT voltage.
The electrons pass through an aperture in the
grid electrode and finally emerge as a finely
focused stream from a similar aperture in the
final anode. and from here they are directed
towards the fluorescent screen, as shown in Fig. I.
On impact with the screen, the kinetic energy
which the electrons have acquired by reason of
their mass and velocity is liberated in the form
of illumination.
This pattern of events can happen successfully
only if the space within the tube is relatively
free from gas atoms. Obviously, since it is
impossible to secure a perfect vacuum, several
gas atoms will always be drifting around but
are of little moment. However, if the vacuum
is impaired some of the resulting greater number

+

Picture

Tube

Brightness

RL

Control

Positives + + + ++
ions

/

Video

Amplifier
Valve

-A

Chassis

Fig. 2.
diagram showing the biasing elements of a
picture tube. In a " soft " tube the positive ions will
be attracted to and collect on the grid as shown, and
the positive charge on the grid will draw grid current
through Rg, which will then act as a load resistor.
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of gas atoms get in the way of the fast -moving
electrons, and as a -consequence the free electrons
of these atoms are removed and contribute to the
beam. The gas atoms which are so bombarded
are thus deficient of a negative charge and so
become what are known as positive ions.

Positive Ions
Positive ions detract from the normal operation
of the tube in two essential ways: (1) they
interfere with the beam electrons by deflecting

'

Picture
Tube
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Brightness
Control

Chassis

( a)

Picture

f

%

Tube

Brightness
Control

Chassis

N
Blanking pulses

from Frame Timebase

Fig. 3. -In most older receivers the brightness control
is arranged as in circuit (a), but where frame -flyback
suppression is featured, in more recent models, the
circuit in (b) is o:ten used.

them slightly off course and possibly reducing
the velocity of some of them, and (2) they move
at a slower speed than the electrons towards the
negatively charged grid (see Fig. 1). The reason
for them being relatively slow moving is because
they are much larger than the electrons.
As a result, the picture may be affected in
three ways (a) it will almost certainly be found
that the focus is ,very poor even though the focus
control is working correctly and can be passed
through a point where the focus is at optimum,
although very poor; (b) the picture brightness
will be below normal, and an attempt to increase
the brightness will result in further defocusing
and possibly in the picture going negative; (c)
the picture may appear to be always too bright
and of insufficient contrast owing to the brightness control not reducing the brightness sufficiently, even when it is turned right down.
Owing to the partial scattering of the electron
beam as the electrons strike the drifting gas
atoms in a soft tube, it can be understood why
the picture brightness and focus are affected,
though it may not be so readily realised why the
control of brightness is affected.
In Fig. 2 is shown a circuit of the biasing
elements of a picture tube. Assuming that there
is no picture signal applied to the video amplifier
valve, the tube cathode is held at a steady
positive potential (relative to chassis) owing to
the potential at the junction of RL and the valve
anode. The tube grid is connected to the brightness potentiometer, and this can be raised from
zero voltage to a positive voltage depending on
the setting of the brightness control, again
relative to chassis.
The brightness control circuit is so arranged
that even when the grid is at maximum positive
:

voltage (maximum setting of brightness control),
the cathode is slightly more positive. This, then,
means that the grid is always negative with
respect to the cathode and that it increases
negatively as the brightness control is retarded.
This, of course, provides the normal control of
brightness, and varying degrees of brightness
corresponding to the picture signal result from
the potential at the junction of RL and the video
amplifier valve (i.e., tube cathode) falling below
its zero -signal level in accordance with the
picture modulation.
Resistor Rg, in the grid circuit, may or may
not be present depending upon the circuit design.
In most older models, the tube grid connects
direct to the slider of the brightness control. as
in Fig. 3(a), but in more recent models such a
resistor is employed to facilitate the introduction
of a frame -flyback suppression circuit -Fig. 3(b).
This resistor is rather important when we are
considering a soft tube.
Let us now return to the circuit in Fig. 2. If
the tube happens to be soft, the grid, being negative with respect to cathode, will attract to it and
collect quite a large number of positive ions, as
shown in the diagram. These positive ions, as
would be expected, endow the grid with a positive
charge, and if there are sufficient number of them
the resulting positive charge may outweigh the
negative potential given to the grid by the external
circuits.
When this happens, the grid itself will tend to
attract some of the beam electrons, instead of
controlling them in the ordinary way, and a
current will flow from the cathode to the grid
by way of the external circuits and Rg. Rg will,
in fact, act as a load resistor to the conducting
grid. Under this condition, of course, the operating range of the brightness control will be
curtailed, and if the tube is very soft it may well
be found impossible to extinguish the illumination
completely, even by fully retarding the brightness
control. This trouble is often encountered by
the service technician and experimenter, and in
most cases the cause is not fully understood.
Picture

High resistance
O

SV.

Voltmeter

Brightness

Control

Pg

WM

/OOKf2

Chassis

Fig. 4. -The set -up required for checking gas current.

On receivers not featuring a resistor Rg, the
symptom may not be so prevalent, but the
symptoms as mentioned earlier in the article will
undoubtedly be present if the tube is soft.
Unfortunately, causes other than a soft tube are
likely to produce very similar or exactly the same
symptoms as have already been considered, and
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establishing conclusively that a soft tube is, in
fact. responsible may appear rather difficult without performing a substitution check.
For example. impaired focus. lack of brightness
and the picture turning negative when the brightness control is advanced may all be caused by the
tube being low in emission. while uncontrollable
brightness, as is well known. is often caused by
poor insulation between the cathode and heater
of the tube or by a defect in the brightness control
circuit or video amplifier section of the set itself.
There are ways by which a soft tube can be
proved without having to go through the process
of installing a substitute tube. If the receiver
does not use a grid resistor Rg. then a 100k component can be fitted temporarily and then a test
made to find out whether the brightness control
works normally under this condition. It should
do since current should not normally flow through
this component, and would flow only in the event
of tube trouble. If the brightness control becomes
partially inactive by this addition, then the tube
grid is passing current.
If such a resistor is already fitted, however, and
the brightness control is not operating properly.
the resistor should be temporarily short -circuited.
If this results in almost normal operation of the
brightness control. then the tube is a first line
suspect. In the case of a capacitor being connected between tube grid and the frame timebase.
such as C in Fig. 3(b), the capacitor should be
removed, since a leak in this would be likely to
produce the same symptom.
It should also be noted that a leak between
the first anode and grid of the tube puts the grid
at a positive potential and prevents the brightness
from being reduced to zero if a resistor Rg is
incorporated. This trouble can be masked. however, usually at the expense of the frame -flyback
suppression feature.
by
permanently short circuiting Rg. This palliative can also be
adopted, if necessary, to maintain in service a
little longer a soft tube whose chief shortcoming
appears to be uncontrollable brightness.

A Test for Gas Current
A test for a soft tube, often known

as a gas

current test, can be arranged by measuring the
volts drop across Rg.
Zero current will, of
course, give a zero volts reading, but if current
is flowing in the resistor, then a proportional
voltage will be developed across it.
The set -up is given in Fig. 4. If necessary. Rg
should be installed for the purpose of the test
or changed so that its value is in the region of
100k. A high resistance voltmeter must be used
to measure the volts drop (valve voltmeter preferably). the aerial should be removed from the set
to a
and the brightness control adjusted
" normal " setting. It is also a good idea to
disconnect any capacitor connected to the tube
grid. so the circuit is left in skeleton form. as
shown in the diagram.

If a sensitive meter is used. there will always
be a small indication of voltage since a perfect
vacuum is impossible. but if the reading is any
more than a volt (it is usually greater than this if
the tube is really soft), the tube vacuum is

probably impaired.
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AN IMPROVED VIDEO AMPLIFIER
(Continued from page 330)
can be taken from the amplifier from any of four
points viz., either of the two anodes or either
of the two cathodes. The anode and cathode of
the 6AM6 give relatively small voltages. Neither
is the voltage at the cathode of the 6CH6 very
large. For preference. sync should be taken
from the 6AM6 anode, and C4 (the trimming
capacitor between anode and earth) omitted; the
sync separator will have enough self -capacitance
to render it unnecessary. If a larger sync voltag.:
is needed. it may be taken from the anode of the
6CH6 and will usually be of the correct polarity
as well.
If this is done, it will be necessary 'to
trim the core of the output inductance (L4) with
the sync separator in circuit.

(d) A cathode follower circuit

is

not really

H.Tt
/OKo

From
6CH6

Anode

X

pF
2

Mn

To

CPT
Grid

Restoring
Diode

/OM

Fig.

2,- Cathode

follower for use with grid modulation
of C.R.T.
modulating the cathode of a C.R.T. It

suitable for
is almost impossible to overload a cathode
follower on positive -going signals. but it will cut
off rapidly for a few volts negative.

Use

as a

General Purpose Wide -band Amplifier

Another possible application of the amplifier
is for the Y amplifier in a good quality oscilloscope. The best instruments use a " distributed "
amplifier of low gain, or if higher gain is required,
several of these in cascade. Many valves and
much H.T. current are used in this arrangement.
The result is a very expensive piece of apparatus
which is capable of useful gain up to 30 Mc /s
or even higher. The writer's home -constructed
oscilloscope uses the two -stage amplifier which
he has described, and it is found that any pulse
wave -form arising in television techniques can
be reproduced accurately on the tube face. For
this application. the connection to one Y -plate
made direct to the 6CH6 anode, and L4 is
re- trimmed as described on page 122 of the
October issue. The tube used has a Y -plate
capacitance of 18 pF and this restricts the
available band -width to a little over 6 Mc /s.
However, it does not appreciably increase the
rise -time, and the " overshoot " cannot be seen
on traces less than Zin. in height.
is

1
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Analysing and
Servicing TV Receivers
No. 4.-The Sync Separator
By " Diadem"
reader might come across when servicing
receivers. The picture signal is removed by the
correct choice of biasing components. which also
provide good separation of the line and frame
pulses. The positive-going line pulses across R2
are fed to the differentiating network CI and R
and the frame pulses developed across R3 are
applied to the integrating circuit R4 and C2.
The diode type of sync separator shown in
Fig. 20 is not used to -day. VIA separates the
line and frame pulses from the picture signal.
The pulse amplitude is determined by R3 which
applies a positive bias to the first diode anode.
The sync pulses are amplified by the limiter
valve V2. The frame pulses are integrated by
RI and C2.
The line pulses are developed
across R2 and differentiated by C3 and R4. The
1

_

THE frame pulses appearing at the anode are
integrated by CI, Rl and C2. These
pulses can be applied direct to the
frame generator or through the line pulse
An alternative
suppressor diode as shown.
given, a crystal diode interlace
is also
filter. Both these methods remove any remaining line pulses, leaving a clean frame pulse for
improved interlacing. The diode is biased in
such a way that it will only conduct on frame
pulses. The output is negative -going and is.
therefore, suitable for feeding into a Miller
transitron generator if required. The line pulses
are differentiated by C3 and R2 before being
fed to the appropriate generator (sec Fig. 17)
Another way of taking off the frame pulses,
this time from the screen grid, is shown in Fig. 18.
The pulses are positive -going. The sync pulses
developed across R1 are partially differentiated
by Cl and R2. Owing to the longer duration of
the frame sync pulses and the correct value of
Cl and R2 a positive pip appears at the end of
each frame pulse which is much greater than
those which follow the line sync pulses. These
pips are applied to the frame generator. The
line sync pulses are developed across R3, the
differentiating circuit being C2 and R4. A
negative sync pip locks the generator. Fig. 19
is another type of sync separator which the
ToV'sim

Cathode

Synr.®

19.- Another
type of sync
Fig.

separator.

Fig.

18.- Taking

off the frame pulses from the screen
grid.

second half of the valve VIB is a D.C. restorer.
Both the outputs from V2 are positive -going and
are therefore suitable for feeding into line and
frame thyratron generators.
Sufficient explanations and diagrams of differing
types have now been given to enable the servicing of most types of sync separator to be carried
out successfully.

Synchronising Separator Faults
A;`

Sync.

Separator
R/

R2

R3

á

Y

C2

If the picture is in two halves with a vertical
black bar down the centre, and the line hold is
" touchy," but the control is well within range
of the locking frequency, first change the valve,
then check the differentiating resistor and condenser components feeding into the line generator,
A high
and all the sync stage components.
resistor is probably the cause. Sometimes the
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vertical black bar jumps in and out of the
picture. If the picture is of normal strength and
the frame lock is strong, a weak sync pulse to
the line generator is the cause. If a line pulse
clipper is incorporated in the circuit, this valve
and its components should also be examined.
The valve, or sometimes two valves, usually the
triode sections of ECL80s, is situated between the
sync separator and the line generator. A weakness in the clipper or sync stage will prevent the
sync pulses from reaching the generator.
If there is a horizontal black bar across the
screen which rises and falls, and rotation of the
hold control fails to lock it, or if the frame locks
weakly, with the locking frequency within the
range of the control, change the sync separating
valve first, then check the sync output network
feeding the interlace filter, if this is fitted. Check
the interlace crystal diode or valve and the input
to the frame generator. The picture should be
of good strength and line locking good. Examine
all the sync stage components, especially the
screen grid resistor, for an increase in value.
Weak sync pulses to the frame generator are the
cause of the trouble.
When there is no lock on either line or frame
with a picture of good definition, the whole sync
stage requires checking. If the picture nearly
locks on line or frame when the hold controls
are right at maximum or minimum, this is a
fault in the generators (see line or frame faults).
If on operating the line hold control the picture
jumps bodily to the left with left fold over
and on turning the hold control the opposite
way the whole picture moves to the right with
right fold over. examine the sync output network
feeding the line generator or clipper, if this is
fitted. The cause is that the sync pulse is too
strong. This remark does not apply to sets having
flywheel sync and A.G.C. A similar fault may
occur, but the cause is different. If the picture
is bent, at the top. check the sync stage components generally and the video
amplifier decoupling condensers.
If verticals have a stepped
appearance or a horizontal displacement changing with the
picture signal, examine the
sync input coupling capacitor
for leakage and check the grid
resistor.
Pulling on whites, with definition still good, can only be
cured by checking the sync
com ponents.
If there is a flickering.
watered silk or similar effect,
and alignment and picture
definition are good, check the
sync stage components and
especially the interlace filter,
if fitted.
Ragged verticals or tearing
can be caused by a burst of
interference, a strong sync pulse
or a very weak one, but provided the picture is of normal
standard and not weak, the
Fig.

33o

is usually in the sync stage. Check the video
amplifier anode to sync grid coupling condenser
for leakage and also the grid resistor.
Check the coupling condenser from sync
separator to line generator for leakage if verticals
are intermittently displaced.
If the picture slips on camera changes, check
the sync coupling condenser.
This fault may
also cause intermittent line hold.
If the picture tears into strips and pulls sideways and the line hold is weak, see the first sync
fault described.

fault

Flywheel Synchronisation
In poor signal areas where interference is
prevalent, or when the sync pulse is weak. pict'.tr:
tearing will be more evident, owing to the time base being prematurely triggered by the interference pulses. and where fading of the picture signal
takes place the temporary absence of the sync
pulse will destroy picture intelligibility.
Tho
incorporation of flywheel sync between the sync
separator anode and the line generator output
will help to maintain the running frequency of
the timebase during pericds of interference and
fading.
In the anode circuit of V2ß is a resonant
circuit comprising LI and C4. These are the flywheel components. If this resonant circuit is
accurately tuned to the scanning frequency and
an impulse is fed to the circuit, it will oscillate
at this resonant frequency. This system can be
likened to a mechanical flywheel which absorbs
energy as the speed rises, and delivers energy as,
the speed falls. The flywheel circuit endeavours
to maintain the frequency of the timebase constant until fading or other interference with the
sync pulses is over, and the sync pulse returns
to its usual strength and waveform.
The flywheel circuit will do everything it is
intended to do. if the signal -to -noise ratio is
high. but when the signal and the interference

20. -Diode type of sync separator.
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o.,.illator for the line timebasc.
Line sync pulses are applied to
Cl and then pass to a
differentiating circuit and on to
the triode grid. which is biased
so that only the negative parts
of the differentiated sync pulses
are amplified by it. and voltage
pulses having a leading edge
corresponding to the leading,
edge of the sync pulses appear
at the triode anode. These
pulses are fed via C2 to the
screen grid of VIB. The flyback pulses from the line
4,3 timebase r cppearin.7,
at the
anode of V2B are fed back
through C3 and R1 to the
control grid of VI B. Both the
flyback and sync pulses that are
present at grids
and 2 are
positive-going. The difference
between the times of arrival
of these two pulses at the valve
varies the anode current of
VIB and its anode voltage
Fig. 21.-Flywheel synchronisation.
These
changes accordingly.
are nearly equal in strength, the interference pulse variations are passed via R2 to the grid of V2A
may fire the timebase prematurely. A phase con- and control the multivibrator's frequency of
oscillation, thus maintaining synchronisation. Any
trol circuit will prevent this.
This valve will pass current only when the sync random bursts of interference which do not
pulses and the line flyback pulses are applied to coincide with the sync pulses will have no effect
it at the same time. Therefore, if an interference on the timebase, because it is only when the flypulse does not coincide in time with the flyback back pulse and the sync pulse coincide that the
pulse, it will have no effect on the circuit. When coincidence detector will pass current and, thereby,.
a valve is used in this way, it is termed a coinci- influence the timebase.
The line generator output is taken from the
dence detector.
Fig. 21. VIA and V I B and their components anode of V2A and the waveform is shaped by
arc used for phase control. V B is the coinci- R3 and C5 before being fed to the line amplifier
dence detector. V2A and B form a multivibrator valve.
1

-

1

Noisy Volume Controls
of the troubles which is becoming
increasingly more frequent, as any servicing
engineer knows. is the problem of noisy volume
controls. This is all the more annoying since
very often they are of the double variety, with
the brightness or contrast control being fitted on
the same spindle. Consequently, replacement of
the control is somewhat expensive.
Recently, after having dealt with a veritable
flood of sets showing this fault, I felt that it was
time something was done to try to eliminate it;
cheaply and efficiently. On studying the circuit
diagrams of many sets of different makes, it
became apparent that in almost every instance the
volume control itself formed the grid leak of
either the audio amplifier or the audio output
valve
bad practice in my opinion, since as the
grid of the controlled valve is taken to the slider
of the potentiometer, the value of this grid leak
is not constant. Furthermore, grid current tends
to flow through the track of the control and the
movement of the slider over the track when this
current is flowing causes the- roughness and crackle
which is amplified and passed to the speaker.
ONE

-a

The solution was obvious-and so simple that
find it hard to understand why manufacturers
do not alter their circuits in a similar manner,
since they must have had many thousands of
controls returned to them under guarantee, which
on test, would appear to be working perfectly
well. The method is simply to disconnect the
slider of the control from the grid of the audio
valve which is controlled. and insert a 0.1 µF
condenser between the grid and the slider. This
takes the current off the track of the control. and
nearly always effects a complete cure (unless the
control has been so badly pitted by grid current
over a long period of time that it is really beyond
hope-but it is surprising how seldom this is the
case!).
All that remains is to connect a resistance of
the same value as the volume control (usually
0.5 or
megohm) from the grid to earth.
Someone, of course. will be quick to point out
that the introduction of the condenser will affect
the response characteristics of the audio section
-but in practice the difference is not readily
detectable.
This is a lot cheaper than a new control. which
would most likely suffer eventually in the same
way.- (GM3KJA)
I

1
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eplacIlng
FURTHER NOTES ON

o

v

PICTURE TUBE

Tubes--2
By H.

PROBLEMS

(Continued from page 299

Ion -trap Magnets
THE ion -trap magnet can be treated similarly.
although it does not follow that it will

occupy the same place on the neck of the

new tubs: It should be handled very gently during

tube changing and not banged, dropped. or
allowed to come into contact with the focus
magnet. The safest thing to do with it is to put
it in a matchbox when you start your tube change
and keep it in a safe place until it is due to be
refitted.
Refitting can be trickier than the instructions
suggest, for the aim is to slide it up and down
the tube neck and rotate it until a raster appears.
The ion trap is then adjusted in conjunction
with the focus magnet to give the brightest possible in -focus raster regardless of picture position.
There are two main snags. The first is that
it is by no means certain that the contrast and
brightness controls are set
correctly to produce a raster
at all. and the easiest way to
Focus knob
overcome this is to leave them
set to give a picture of sorts
on the old tube if its condition permits. The other is Focus
that it is quite easy to pass assembly
fittings
the correct setting the first
time without the screen displaying a raster at all. This
Spot wobble
may be due to some phenoco/ /s
menon in the tube gun for
which I can offer no explanation. or else (in my case) to
When t h i s E
clumsiness.
happens a very dim secondary condenser
raster can often be seen when
the ion trap is about 180 deg.
from its correct setting, and
slightly forward, and this can
be used for " homing " on to
the proper position.
If an ion trap has been in- Mask
and
advertently fitted in reverse glass
fixing
there is no need to remove it,
as it will merely take up a
position 180 deg. round from
where it used to be.
non-ion -trap
On
some
tubes, such as the G.E.C. and
Brimar early triodes, an ion trap magnet is fitted to assist
in picture positioning and the
reduction of barrel and pincushion distortion.

of the January

Peters

issue)

some extent interdependent. The majority of
receivers have permanent magnet focusing, where
the field strength is varied by the insertion of a
threaded sleeve or by varying the distance between
two magnetic rings. Whenever possible the user's
control for focus should be set midway and the
focus magnet moved up and down the neck of
If locked in
the tube until focus is obtained.
this position the user's control should defocus
the picture when moved either way. As a tube
ages the position of the magnet for correct focus
changes slightly, usually towards the tube base,
so that when a new tube is fitted it is common for
the magnet to need to be fixed farther forward
than previously.
Many modern receivers have a shuffle plate
in front of the focus magnet operated by a lever
or thumbscrew, whilst some have two rotatable
magnetic discs by which the picture can be moved
Ion trap

Picture
positioner

Picture

tilt /ever
scan coils

Metros,/

Tube

len 9th
adjustment

Picture Positioning and
Focusing
These two functions are
both accomplished by the
focusing assembly and are to

Fig.

4.-Details

of the T231 tube cradle assembly.
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in a variety of arcs until centred. These are
also to be found on electrostatically focused
tubes, where they are supported on the back of
A more recent positioning
the deflector coils.
device used on electrostatic tubes is a form of
overgrown ion -trap magnet in which the two
angles. of movement are produced (a) by rotating the magnet in its cup and (b) by rotating
the whole assembly around the tube neck. On
tubes with ion traps, extensive adjustment of
focus or positioning will make it necessary to
check that the ion -trap magnet is still set for
maximum brightness.

Corner Shadows
These sometimes appear on a new tube and
are mainly due to the deflector coils not being
as far forward as they should be. Other causes
of this trouble are incorrect setting of the focus
assembly and the gun assembly of the tube being
slightly to one side. This latter may be checked
if physically convenient by removing the tube
This will either
and fitting it upside down.
transfer the shadow to the opposite corner or in

many cases remove it completely.

Cleaning
In many receivers the implosion guard and
mask are fitted to the tube cradle, and to clean
between the guard and the tube face involves
There is
as much work as changing the tube.
normally a rubber or plastic dust seal around
the joint between the tube and the mask and
this is occasionally refitted after the tube has
been put back in the cabinet.
For this reason it is essential to clean the tube
thoroughly, its cradle, the chassis and the inside
The ideal
of the cabinet before reassembly.

equipment for doing this job is a vacuum
cleaner set to " blow " used in conjunction with
a gentle dusting brush.

Tube Equivalents
Many older tubes are no longer available, and
even more recent types are readily interchangeable
although no direct equivalent is given. The
table given last month lists some equivalents
which readers ask about frequently, together
with some not so obvious equivalents which have
been successfully tried.
It should be pointed out that we intend to work
through the most popular sets in this series, but
if your own tube cannot wait we suggest you read
the T231 section below. It is a good example of a
complex tube change, touching on many points
you are likely to meet on your own set.

EKCO T231
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.

Covering also T217, TC220, TC268, TC248,

TC220/1, TC268/1, T221, T231 F, T283, TC208,
TC209, T284, T293, in conjunction with paragraph
" Variations."

and channel change knobs are removed. These
are the inner ones and pull off after the circlip
has been picked out. The outer knobs will hang
in the hole when the chassis is withdrawn.
Next discharge the EHT condenser, unplug the
loudspeaker wiring (on consoles this is beneath
the chassis shelf) and the inter- connecting plugs
and sockets to the tube cradle.
These comprise:
1.

2.

C.R.T. base.
EHT lead (plugged into the top of the EHT

condenser).
3. Spot wobble plug.
4. Deflector coil plug (located behind the mains
dropping resistor).
Remove the two 4 B.A. bolts securing the rear
chassis flange and slide the chassis out. Lay the
cabinet face downwards on a soft cloth. unscrew
the spot wobble switch bracket and remove the
tour long 2 B.A. bolts and washers which support the tube cradle at its front corners.
The tube cradle can now be lifted out by a
series of awkward angular movements as follows:
Stand over the cabinet facing its bottom, preferably at such a level that the whole cabinet is
below waist height. Lift the tube assembly about
an inch to clear the 2 B.A. bolt heads and move
it a couple of inches towards the loudspeaker.
Let it rest, change your grip, and tilt is upwards,
so that the top of the safety glass rises clear of
the top two 2 B.A. bolt heads and the tube base
Slide the tube
is pointing towards your chest.
assembly upwards, tilting it more, until it is
clear of the cabinet fixing bolts. Gently rest the
safety glass down on the fixing bolts and change

yopr grip.

Tilt

the tube assembly sideways with the base
lift clear of the cabinet.
Lay the tube cradle face downwards on a soft
cloth and remove the cabinet for cleaning. Take
care not to break the EHT metrosil with the

pointing to your left and

wrist.
Next remove the four 4 B.A. bolts holding the
safety glass and mask to the tube cradle and
lift the cradle off the mask, putting it face downwards on a soft cloth. Mark and remove the
ion -trap magnet and the focus assembly. This
will reveal four brass 4 B.A. bolts which clamp
the spot wobble coils to the tube, and these four
bolts should be slackened off a couple of turns.
Mark the scancoils to prevent accidental reversal,
remove the four long 4 B.A. rods from round
the tube face and lift the cradle off the tube.
Note the order in which the washers surrounding
the scancoils are fitted over the tube neck and

then remove the scancoils. Thoroughly clean the
chassis, inside of the cabinet, safety glass and
tube cradle, change over tubes and reassemble
tube cradle in the reverse order, not forgetting the
plastic dust seal between the mask and the tube.

Refitting

Unboxing
Remove the cardboard cabinet back and the
triangular plastic side panel, which comes away
when the central bolt is undone. On late models
remove the brass shield around the volume and
channel change knobs by picking out the metal
circlip with the fingernail. Early receivers have
all -brown knobs, and on these sets the volume

Screw down the rose -shaped washers on

the

four bolts in the cabinet which support the
corners of the cradle. Fit the cradle back into
the cabinet by the same series of moves which
Ensure that the
enabled it to be removed.
safety glass is snug and square in the front of

(Continued on page 349)
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TELEVISION TROUBLES
-6
Their Symptoms and How They May be Cured
By G. J. King
IN the Cossor

927 series the chassis is in two
parts: the main chassis which contains the
timebase and power circuits, and the sub chassis. which slips into the base of the main
chassis and contains the R.F., oscillator and I.F.
circuits. In accord with the plan of this series
of articles, the following will deal with picture
symptoms owing to timebasc faults, and most of
the information given is applicable also to Cossor
models 929, 930, 930T, 931. 932. 933 and 934.
The frame timebase circuit contains some
rather high value resistors which appear prone to
value alteration, and since the values are critical.
curious fault symptoms associated with the
frame scan are liable to occur which may not
be easily diagnosed. The circuit of this section
is given in Fig. 1.

components are in order, there is a good possibility that the trouble is caused by insulation
breakdown in the picture tube between the first
anode and cathode -the first anode also being
energised from the boosted H.T. line.
C54, the 220 pF mica capacitor between VIB
control grid and chassis. also has a habit of
leaking intermittently
has been known to go
down to 2 kt!. This, of course, results in frame
collapse.
It frequently saves time when an intermittent
frame fault is being investigated to disconnect
C49 from the anode of V2A and connect it to the
receiver heater line. This drives the frame
amplifier with a 50 c/s mains signal and, even
though the resulting scan is very much distorted.
any intermittent alteration in scan amplitude will
mean that the fault lies in stage VI B. If the
scan holds steady with this signal, the multi vibrator circuit, VIA and V2A, should be
examined.
This method is also useful when it comes to
tracing the cause of complete failure of frame

-it

Excessive Height
This symptom is the reverse of normal wear
in the frame timebase, and when it occurs it is
usually found impossible to reduce the frame
scan to anywhere near normal by retarding the
height control.
Voltage readings
rarely deviate from normal, and if a
check is made of the valves these are
invariably found to be up to standard.
The chief cause of the symptom is
R47
an increase in the value of R49. the
33Kn
900 k resistor in the negative feedback
circuit of the amplifier. connected
/NF
between the anode of VIB and the
frame linearity pre -set. This
R48
resistor is made up of a
Kf
megohm and a 10 megohm
.
in parallel, and in the majority of cases it is the
meg70v
ohm which is the culprit.
Other resistors which may
be guilty of the symptom by
increasing in value are R51
(made up of an 8.2 megohm
and a 6.8 megohm in series),
R54 and R66. Open- circuit
39
or decrease in value of C54
Ka
V/A 6488
may be responsible, but when
this is the case the frame
sync is often affected.

BoostedHT o
HT+

180V

C43

05

2eD

Frome
Coi/s

R6/

C46
720pF

/8Mn

Intermittent Height
This symptom may be
caused by intermittency in
almost any component in the
frame circuits, but after component tests fail to reveal the
trouble, attention should be
directed towards the H.T.
supply to V2A.
This
derived from the boost dide
(I7Z3) by way of a resistor/
capacitor filter. If the filter

Frame
Lineontyy

00 /F

25V

C49

0IpF

P42
50Kn

+

00TOOT /OT
Fig.

PF

1.- Circuit

R5/
IS

Mn

V/B

R66
3.3

Kn

PF

P49
900Kn 170V

P53

Mn

82

C44

TI

f'

1

1

o

Frame
Ho/o'

R54

Mn

C54

220p

/0V

56051

500Kn
Chess's

diagram of the frame timebase and interlace filter of the
Cossor 927 series.
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scan.

It can quickly be established whether the
oscillator or amplifier is defective.

the locking point by altering in value are R47 and
R48.

Horizontal Line Only on Screen

Poor Line Hold

This is the symptom of frame timebase failure,
and when it has been established that the oscillator
or amplifier is guilty, a few checks of voltage
on the valve pins of the faulty section soon
bring to light the defective part. If the voltage
is higher than normal, it may mean that the
valve is passing insufficient current owing to low
mission. An emission test of the suspect or
a check by substitution is then desirable.
In the Cossor circuit a break in section B of
thé frame output transformer TI will not remove
volts- from the anode of V I B, as is usually the
case, owing to the use of an auto -transformer.
This may prove misleading, and if everything
appears to be normal and yet a frame scan
cannot be obtained this winding should be disconnected from the H.T. line and subjected to
a resistance check. Section B should have a
resistance of 13 ohms and section A a resistance
of 1,000 ohms. The frame coils should have a
total resistance of 47 ohms.

Tho circuit in Fig. 2 is the line oscillator which
in the form of a cathode -coupled multi vibrator. The line speed is altered by the pre -set
coupling capacitor, but on certain models a fixed
200 pF capacitor is used and the line speed is
varied by a pot (250 k) connected in series with a
270 k resistor used in place of R60 in the control
grid circuit of V3B.
Poor line hold is sometimes caused by adefective C50, the line sync coupling capacitor. In
areas of weak signal its value has been increased
to 25 pF to secure an improved lóck. Alteration
of R57 is another cause of the same trouble. If
the picture tends suddenly to jump out of lock
while working normally, V3 (6AB8) may be noisy.
This can be checked by tapping the valve when
is

T

Sync.
Sep.

tao

Insufficient Height
If the valves are up to standard, this symptom
should lead immediately to a value check of R61,
the 1.8 megohm resistor connected between the
height control and the anode of V2A. This
generally goes high, in which case its replacement effects a cure.

Impaired Frame Linearity
If a reduction in height is accompanied by
cramping at the bottom of the picture, the
multivibrator coupling capacitor, C43, should be
checked by substitution, for it may have a small
leak. If the cramping is at the top of the picture,
R53 should be checked for value and replaced if
necessary.
Foldover of the picture is sometimes caused
by a fault in C40, and again, it is best to check
this component by substitution.
Poor linearity is also caused by trouble in the
negative feedback circuit of the frame amplifier.
In particular R49. C46 and R51 should be
examined. The frame linearity pre -set itself
sometimes becomes intermittent in operation and
rather critical to adjust properly.

Poor Frame Hold
In most cases this symptom is caused by a
faulty 6G6M germanium diode in the frame filter
circuit. If an improved lock is secured by
shunting the diode temporarily with an 0.1 µF
capacitor, the diode is faulty and should be
replaced. The resistors associated with the diode
circuit should also be checked if necessary. Other
offenders in this respect are,C41and C44.
If the sync seems all right, but the correct locking point appears to be outside the range of the
control, that is,,if the frame hold control needs
to be set at one end of its travel, R42 has most
likely increased in value, and its replacement will
restor_ balance. Other resistors which will affect

6é

To

R57
47Kf1

R58
270Kí]

Line

Hold

SOpF

R2/

H..T.t

control rid of

/00

Line

va /ve

2/46)

R63
/n
Kn

Kß

----

P56

6.488

v3A

R62

470Kß

K
27Ö1(ß

I

K5í1

Chassis

Fig.

2.-Circuit diagram of the

line timebase generator.

the set is working. If this action upsets the lock
the valve should be replaced.
It sometimes happens that poor electrical connection between the valve pins and the valve
holder sockets gives the same symptom, but rocking the valve in its holder while the set is working
reveals this trouble vvithout difficulty. Cleaning
the valve pins with fine emery cloth clears the
trouble. Also a check should be made of the
soldered connections on the valve holder tags.

Line Control at End of Range
This symptom is caused in most cases by value
increase of R60, and in models which use a pot
and series resistor by value increase of the series
resistor. Alteration in the characteristics of V3
may also be responsible, and changing this valve
with another of the same type in the receiver
may save the purchase of a new valve. Another
way of securing balance is by adjusting the value
of R60 until the line locks within reasonable
range of the control. If the locking point occurs
with the line capacitor pre -set pretty well un(Continued on page 347)
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TELE NEWS
Television Receiving Licences
following statement shows

THEthe

approximate number of

Television Receiving Licences in
force at the end of November,
1958, in respect of receiving stations
situated within the various Postal
Regions of England, Wales,
Scotland and Northern Ireland.
Rettiae
London Postal...
Home Counties

Total
...

...
...

1,635.979

North Eastern...
...
North Western...
...
South Western...
...
Wales and Border Counties

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

1,108,070
1,377,745
1,407,740
1,208,904
700,552
509,970

Total England and Wales

...

Scotland
...
Northern Ireland

...
...

...
...
...

7,948,960
685,683
96,039

Grand Total

...

...

8.730,697

...

Improved Shadow Mask Tube
Radio Corporation of
America have been devoting a considerable amount of
attention towards improvements
in the performance of shadow
mask tubes. which at the moment
seem to provide the best colour
television pictures in the U.S.A.
The newly developed glass bulb
has increased filtering in the
faceplate glass while the shadow
mask itself has both a graded
and tapered hole. This brings
about an increased light output
and a picture of better contrast
in conjunction with an electron
shield.
better polepiece
A
assembly and improved gun are
also contributary factors in providing this upgraded performance.
THE_

transmits back the information
as to whether the set is in operavolts. The first use of these tion and also the particular
receivers in West Berlin buses channel it is tuned to. The
was reported last May and the control office analyses all the
results, prints these results on
idea is spreading.
tape and activates a display
Instantaneous Audience board to enable visual observations to be made of the various
Ratings
IN the U.S.A. intensive effort channels.
is being directed towards the
finalisation of an electronic Moon -scanning Camera
system which will enable a
S.
Navy scientists have
speedy compilation of television
designed and built an 81b.
audience ratings. In addition to scanning system to picture the
New York, six other large cities moon.
The unit was in the
have been installed with the Pioneer Rocket launched on
necessary equipment. A cross - October 11th, 1958, in an
section of the various sets in the attempt to reach the moon. Concities concerned have a trans- structed at the Naval Ordnance
ponder fitted. This receives a Test Station, China Lake, Calipulse over television lines every fornia. the camera is designed to
1:;
minutes and automatically scan the moon from horizon to

Television in Berlin Buses
is reported in the " Frank IT furter Rundschau" that a
West Berlin transport firm is
putting two new buses on the
Berlin- Frankfurt route equipped
with television. The receivers
are British made Ekco portable
models which operate from 12

A crystal -stabilising transmitter, weighing 21oz., used in the TV type moon scanning camera.
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horizon, covering the whole
surface as the rocket orbits the
moon. The picture was to have
been transmitted 240,000 miles
to a special Air Force receiving
station in the Hawaiian Islands.
Power for the system is supplied
by a battery pack weighing
almost 51b. with enough energy
for three hours of continuous
operation.

Teaching by Television
TELEVISION broadcasts to

T^

schools in this country
have now found a useful niche
in the education programme, so
it is refreshing to find that
Puerto Rico inaugurated early
this year a station in San Juan
which is devoted exclusively to
The
educational programmes.
of
Government Department
Public Instruc'.ion on this island
is responsible for the project. It
non -commercial and
is quite
therefore does not compete with
other stations on the island, and
not only are the children catered
for wi'h broadcasts during the
normal school hours but adults
have a share during the evening
transmissions which deal with
subjects appropriate to grownups and high school students.

Radio and Television Course
THE Middlesex County Council recently announced their
afrangemcnts for the Spring/
Summer 1959 Radiò and Television Course which commenced
on January 6th, Mondays and
Wednesdays, 7.0 -9.0 p.m. Fees
will be per session of two terms:
20s. per session for one evening,
Mr.
25s. for two evenings.
Barnes is in charge during this
session. There is still a little
room. Enrolment should be
made to Mr. E. N. Fennel,
B.Sc.(Econ), F.R.G.S., L.C.P.,
Head of Institute, Wesley Institute, Wesley Road, Stonebridge,
N.W.10.

February, 19;9

TELEVISION TIMES

establishment at Bradwell which
is now under construction.
It is felt that the awarding of
this contract to a British firm
clearly demonstrates the lead
which this country holds in the
peaceful uses of atomic energy.

New E.M.I.
Camera

Colour, TV

THE E.M.I. colour television
camera channel Type 203,
is the most versatile and compact colour camera ever developed.
Utilising three vidicon
tubes and a novel optical system,
it has the advantage of being
cheaper and much easier to
operate than the more elaborate
three image orthicon camera
previously produced. The colour
rendering is more accurate, and
simplicity of operation makes
the equipment specially attractive for industrial, medical and
scientific uses.
Its large contrast range enables
first -class outside broadcasting
in colour and good picture
quality even under poor lighting
conditions. It is considerably
lighter and more compact than
anything previously produced
either in this country, Europe
or the United States. The camera
has been designed to operate on
405, 525 and 625 line standards.
The general style of construction of the equipment follows
the new E.M.I. practice, and
takes the form of a series of
standard cases which are fitted
with handles for portability and
tit into standard 19in. cubicles
or consoles. The units are
mounted on runners so as to give
easy access to the internal
assemblies. The efficiency of the
camera's novel optical system is
several times that of relay lens
types. It has been designed so
as to enable the maximum
amount of light to fall on the
photo- conductive surfaces of the
vidicons.

grammes in 1960, four years
before the end of the 10 -year
life of the Television Act of
1954.

The Authority has so far
appointed 10 independent programme companies: AssociatcdRediffusion; Associated Television; ABC; Granada; Scottish
Television; T.W.W.; Southern
Television; Tyne Tees Television;
Anglia; and Ulster Television.
Of these ten companies, seven
proare already supplying
grammes. The last three begin
programme transmissions this
year: in the North East in
January and in East Anglia and
Northern Ireland towards the
end of the year. More than
91 per cent. of the population
will then have been brought
within the Authority's service
areas.

.

BBC Contract for New E.M.I.

Camera

THE BBC has placed an order
with E.M.I. Electronics Ltd.
for nine vidicon camera channels
Type 201, for use in various
interview studios throughout
this country. This is a new
design television camera, using
printed circuits and plug -in
techniques to reduce weight and
size to a minimum while at the
same time retaining all the
normal facilities. It is specially
suitable for the export market,
where broadcasting organisations
frequently require a low- priced
channel-the vidicon camera
costs approximately half as
much as those using other types
of pick -up tubes.
The vidicon camera channel
produces broadcast quality television signals on 405. 525 or 625
line standards, using E.M.I.
vidicon tube Type 10667S, RCA
vidicon Type 6326 or any
equivalent tube. The camera is
fitted with a four- station turret
and has optional remote control
of focus, turret and lens

aperture.
TV for Italian Nuclear Power
The control unit may be up to
Completion of the First I.T.A.
Station
500ft. away from the camera.
Service
A CONTRACT to supply tele-

vision equipment to the first
PLANS for the practical comItalian nuclear power station at
of its present
pletion
the
by
Latina has been awarded
television service by 1%0 have
Nuclear Power Plant Company now been provisionally approved
to Pye Ltd.
by the Independent Television
The Latina station is expected Authority. According to these
to start operating towards the plans, the last programme comend of 1961 and the television panies will be appointed this
equipment will be similar to that year and the last, major service
being supplied to the A.E.A. areas will be provided with pro-
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THE Radio Industry Council
announces that the 26th
National Radio and Television
Exhibition will be held at Earls
Court, London. from Wednesday, August 26 to Saturday,
September 5, with a preview on
Tuesday, August 25.
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SIDELINES OF
TELEVISION
TV's

LESSER

By H.

1n experimental camera u.ing an inwg. dissector tuba.

IT

is amazing how cases arise in radio and
television where development reveals that a
full circle is turned in the investigation into
devices designed for the improvement of the
service. For this reason it is essential not to lose
sight of some of the earlier schemes proposed.
either for the transmission or the reception of
television signals. In many cases, further advancement was halted because of the non -availability
of certain materials but subsequent research may
have provided alternatives. The original devices
worked, but did not give the satisfactory results
required for general use, in spite of the relatively
lower standard of acceptance then existing.

Brightness
It has been said many times that the low overall
brightness of television pictures is a drawback

rPet7ecting
Plate

Collecting

Grd

KNOWN DEVICES

Barton Chapple, B.Sc.

J.

and this becomes more marked if comparison is
made with the home cinema where the Ft.
Lambert brightness of the screen exceeds that of
the cathode ray tube fluorescent screen. Any
scheme to improve the light output of the conventional cathode ray tube receiving device should
therefore find favour and. among those attempted.
mention can be made of the secondary emission
cathode ray tube. In essence the idea was to
make the scanning beam of electrons function as
a relay, for then the beam need not be of the
same intensity as when screen luminescence is a_
direct function of the energy in the beam. This
converter effect is brought about by making the
main beam produce a secondary emission, so that
the electrons released in this way. after acceleration, give increased light output as a result of
their impact on the original fluorescent screen.
The device, as proposed originally, resembled a
standard form of cathode ray tube with the usual
gun and main electron beam focusing and scanning assemblies, but interposed in front of the
tube's fluorescent screen was a secondary emission
screen with an external electro-magnetic coil for
focusing the secondary emission electrons. The
screen was a very thin membrane, coated on the
side facing the fluorescent screen with a substance
capable of emitting secondary electrons when
heated by the impact of the electrons in the main
beam. The secondary electrons released are
accelerated to the front screen by a positively
charged semi -transparent metallic layer at the
back of the phosphor layer of the main screen.

Mu/tip/ier
Grids

Photo -Electric
Cathode

7é=

e

Screening

\

Cage

Input

illumination

liberating

"e" Electrons

A pictorial representation of a grid cell multiplier.
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Electron Lens the main ones until collection was

effected finally by the terminal
collector. This scheme of overall
gain was devised to compensate
for the lack of the image storage
effect of the Iconoscope.

Cathode

Electron Multiplier
Improvements

Electron
Multiplier

The image dissector tube.

Focussing is undertaken by the electro-magnetic
lens and, depending on the accelerating potential,
the impact of the secondary image on the tube
front gives a brighter resulting image. The main
difficulty seems to have been associated with the
design of a suitable membrane capable of withstanding the tube's electron beam impact and the
resulting rise in temperature brought about by
this process.

Image Dissector Tube

Although the image dissector tube, designed
originally by Farnsworth, did not provide such
satisfactory results as the Iconoscope, it was a
Electron
beam

Lens

Improvements in the electron
multiplier have taken place subsequently and varying designs have
baen used either in conjunction
with the image dissector tube or
separately accordingly to requirements. One of the most efficient
of these has been applied for use
in conjunction with a photo
electric cathode and has a chain
of secondary grid amplifying
stages as illustrated. The electron current passing
in sequence down the chain is amplified
at each stage, the grid surfaces being treated
to give a high secondary factor, but in the
illustration this is shown as triple multiplication. There is a secondary reflecting plate
at the end of the parallel mesh grid stages
and being a hard surface this has a higher
secondary emitting factor than the open mesh
grids. With this type of multiplier very high
gains can be effected.
If a television picture corresponding to the
correct modulating signals can be built up on a
(Continued on page 347)

Remote
screen

Lins

I
LigQht

source

Gun,

Det/ector
and

Crystal
screen

-

Focusing
Coils

Basic details of a light relay C.R. tubs.

very ingenious device. Instead of a beam of
electrons being made to scan a mosaic, on which
was focused the scene or object to be televised,
the complete electron image produced by the
optical image was accelerated and focused at the
remote end of the tube. Here the line and frame
scan coils caused this image to pass bodily over
a tiny hole in a plate electrode. Thus the image
was split up into a continuous video signal. but
since this signal is weak in intensity, amplification is provided by an electron multiplier.
This, in the extremely simple case, was composed of two plates energised by a radio frequency
oscillator which caused the electrons to strike two
secondary emission dynodes several times
alternately. These impacts brought about a
cumulative increase in signal strength because
the secondary electrons so released joined with

A photo electric cathode in conjunction with a multi-section
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10 I.
a2.
10 0. 1'I 1.":3

5ee6

MOLLARD 7-3 QUALITY AMPLIFIER. .3
Itrvt -elms Hì-l'i Companion
lion Unit to the Jason
'1Loer. H Duty Mains '1'nn,s. allons for 11.'1'.
and 1,.'l'. Power simply. Mollards latest siren il,
3 alive 3 watt,
Fret. ro.i,nuse -tu r s-23 Re s
loll, with serial
O:Put
7'rani.,
nche,l Chassis, all
nmponents,
Axes, rte. Only 28.19.6. Really) ,red :sud
touted, S gal. Carr. and ills. 4 lis

.6)

filling.

9 :_E('11ß1 10181511'14
9 84 ('Ell
724
8 811:('Lß0 12 61140( 0.1 10 6 11.11
DA E06 9 -,E(',02 12
Fß,0 10 6,1'111
SPECIAL PRICE PER SET

to

23.19.6. Carr. 2:6.

:

2A type

VALVES

OlEO

0E1l,leto will, knobs wired and tested with
Speaker, etc., ready to lit in above cabinet.

92 d

at no extra charge.

::V
.6.A
12 6
..
10.5V.
.3A
12 6
..
13V.
.3A
12 6
l then mitages in rope's of prodor,io,,.
Small sire and tang terminate,l for easy

6AT6
6K7

latest developed circuit giving a higher Iule
response and greater output 12-3 watts) using
stage valve 10('1..52 and nee. feedback Tone Cot.'

SINGLE

Loot taps,
! \'.

:I/4

13in. snpplie.l.

n

11.

IL3Id.

lipNs
.

1

i'r.

prim.

All isolation Transfotmer0 n
supplied
alternative no boost pi,,e 25°,,. and plus

l'rl

player annulling

boded

New Improved types -mains
200/250 v. tapped.

11(5,
105, 104
304, 30' 4

aulnehangeri.
etc. l',eilt
sort

t,

.

,

2 s
16 43n E. Hunts
2
2 5 6
16 I.lo t. '1 .1'.I'.
4 6:t...! ::311 t. ü.iS.C.

t.

'

Isolation Transformers

NEW
BOXED

oolied
metal
fret. ,pace available far all modern amplifiers and

J.-,o

_'

430 y.

11;

:

C:>a01n

500
.0'430

., a:1110 c.

y.,

434

16

,

all accessories, ira

i re En1d9s
t.

2
W.

8 45a0 E. 'l ' . , ( .
8
0 450 v. 11.15.1'.

JASON F.M. TUNER UNIT 87 -105 Me e.
Designer Approoe,l Kit of parts to hull,l this mode ell
highly successful unit, drilled chassis 2.1 l superior
type dial. Coil., ce
an d all ,lu:, Illy ,,npononls,
etc., for only 5 gns .tslp
free. Oct of 4 spec. Env's
Eur
valves, 30,' -, post Hsu. Illustrated handhook tai,'.
de
'
2 - post free. FREE WIT/4
46
hr.
alignment
KIT.
service, 7 6 plus 2 - P. it P.

:nad

50

1011 t15

C.R.T. Heater

1

VOLUME CONTROLS

utar

-lL

,Il

1 '

CONVERTER ACCESSORIES
Crossover t'ait, 7 6. Var.
-N:uul 3
l::nnl
At lenttmtors 66h- 36611., 7;6. BBC Pattern filler.
8 6.
Hand :1 Aerials -outside single Dipole with
3 Element )team, 25; -.
4 val,. en -a... etc., 13.9.
Klemott, 32.6.

Morg.nite Midget type.

ELECTRCLYTICS ALL TYPES NEW STOCK
'25 23T "Eh-

7

or loin. speakers GI tua ich. 20

10,000 ohms

tI

Valve De Luxe, push-pull EL41 Irrsinn, - watt
output, with H Duty Output Transformer, £12.10.0.
Parr. ,c in .. -

gns.

9

,

HEAT, -I, SURREY
Buses

:

2,m-,

1018.2/9.

(Est. 1946)
(THO 2188)

130A, 133, 159. 166 and 193
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RADIO SUPPLY CO.

(LEEDS) LTD., Dept. N, 5/7 COUNTY
ARCADE, BRIGGATE, LEEDS, 1
Post Terns C.W.O. or ('.0.D. NO C'.0.1) under £1. Postage 1,9 extra under £2.
EX -GOVT. MAINS TRANSFORMI;lt
2; 9 under £5. Open to callers 9 a.m. It 8 p.m. Wednesdays until 1 p.m. S.A.F.
All 200 -250 v 50 cis input.
with enquiries, pleas?. Full list 63. 'Trade supplied.
Removed from New ex -Govt. units. 00 j9
9
275-0-275v 100 ma, 8.3v 7a,5v 3 a
BATTERY SET CONVERTER KIT
R.S.C. TRANSFORMERS
2300
-230v
80 ma. 12.6 v 1.5 a, 5v 2 a ... 110
All parts tor converting any normal type
250-0 -250,v 150 ma, 5 v 3 a
..
... 16 9
Fully Guaranteed
of Battery Receiver to A.C. mains 200 -250 v
350 -0-350 v. 160 ma, 6.3v 5 a, 5 v 3 a... 279
lnl erleaved and npregnated.
50 c /s.. Supplies 120 v. 93 v or 6) v at 40 ma.
400-0 -400 v 250 ma, 5 v 2 a, 5 v 2a ... 18.9
Primaries 200 -230 -350 N. 50 el+ screened
fully smoothed and fully smoothed L.T.
450 -3-450 v 250 ma, 6.3 v 3 a, 6.3 v 1 a.
of 2 v at 0.4 a to 1 a. Price including cirTOP SHROUDED 1)Ií01' 'l'IIILOUGli
... 49'9
...
..
...
...
cuit 49/9. Or ready for use. 9/9 extra.
2öJ -0-260 v 70 ma, 6.3 v 2 a, 5 v 2 a ...'16/9
12.5v3a,5v3a ...
...
...12'9
ALL DRY RECEIVER BATTERY
353-3-350 v 80 ma. 8.3 v 2 a, 5 v 2 a ... 18/9
ELIMINATOR KIT.-All parts for the
253-0 -250v 100 ma, 6.3v 4 a. 5v 3 a... 23/9
EX
-GOVT.
SMOOTHING
('ROKE.Sconstruction of a unit (metal-case
352-0 -353v 103 ma, 6.3v 4 a. 5v 3 a... 2319
60ma5- 10 h.250 ohms ...
...
... 211
51- 41 -2in.) to supply Battery Portable
350 -1350 v 153 ma. 6.3 v 4 a, 5 v 3 a ... 29/9
80 ma1Oh150 ohms
613
receivers requiring 90 v and 1.5 v. Fully
FULLY SHROUDED UPRIGHT
100 ma 5 h 103 ohms Tropicallsed
... 3 11
smoothed. From 200-250 v 59 cis mains.
.

.........

253-0 -250 v 60

ma. 6.3 v 2 a, 5 v 2 a
Midget type 21-3-31n....
... 17/9
..
2510450 v 100 ma, 6.3 v 4 a. 5v 3 a... 28/9
333-0-330 v 100 ma, 6.3v 4 a, 5v 3 a... 23/9
353-0-350v100 ma, 6.3v 4a,5 v3 a...2319
33)-0-351 y 150 ma, 6.3v 4 a, 5v 3 a ... 33/9
423 -1123 v 233 ma, 6.3 v 4 a, C.T. 6.3 v

4a.C.T.5v3a ...
...
...49/3
..
FILAMENT TRANSFORMERS
All with 200 -250 v 5) c/s Primaries : 6.3 v
1.5 a.5/9 ; 6.3 v2a, 7/8 :0- 4-6.3v2a, 7/9
12v1a .7/11 ;6.3v3a,811:6.3v6a,17 /9.
CHARGER TRANSFORMERS
21) -25) v 0 -9 -15 v 11 a, 11/9:0-3-15 v 3a. 18/9;
3 -3 -15 v 5 a. 19/9 : 0-9-15 v 6 a, 22/9.
OUTPUT TRANSFORMERS
Standard Pentode 5,003 to 3 ohms ... 4/9
Small Pentode 5.003 to 3 ohms ... 3/9
SMOOTHING CHOKES
:

103 ma10h 253 ohms
89 ma 10 h 359 ohms
61 ma 10 h403 ohms

SELENIUM

...

..

METAL

23) v 253 ma, 11/9
23) v 59 ma. 4/11 ;

8/9
5/6
...4111
...

...

..

RECTIFIERS

ma, 7/9
ma, 3/9
21 v 6 a. 35/9 :' 6112 v 1 a F.W., 4/11
6 /12v 2 a F.W., 7/3: 6112v 3 a, 9/9: 6/12v
4 a,13,11; 6/12 v.5a,14/8: 6/12v6a F.W.,
14/11 6/12 v10 a,2519: e'12v15 a,35/9.
:

253 v 8)

120 v 40

:

CO- AXIAL- CABLE lin.
7 "i ohms 14/36
...
Twin-screened Feeder ...

...
...

.

8d. yd.

lid.

Yd.

1T4
1S5
3S4

5Y3G

5Z4G
5U4G
625G
6K8G

66J7GT
6V6G

606G

719

6K7G

8/9
7/9
9/9
8/9
4/9
9/9

6X4

619
7 9

39

12A6
25Z4G
3.5Z4

Type MW 31 -74
... E6. 0.0.
Type MW 36 -24/44 ...
... L6.I0.0.
Type MW 43 -64/69 ,..
... E8. 0.0.
21ín. Type MW 53 -20/80 ...
... E10.10.0.
Customers must supply own tubes for rebuilding.

COMPLETE NEW ASSEMBLY
PURCHASE TAX PAID
IMMEDIATE DELIVERY
17in.

MW
MW
MW

-74
36 -24/44
43 -64/69
31

10/ -.
London.

Carriage and Insurance

...

...

...
...

COMPANY

S.E.8.
TIDewa, 4506.

:-

719

9/9
6/9

Midland Distributors
1NRAXIA LTD., 65, Coleshill Street,
Birmingham, 4.
Aston Cross 1829.

1/3
1)9

2/3
3/9
3/11

32-32 mfd 450 c 5 9
150 mfd 450 v 5, 9
100-100 mfd 350v 5 9
100-200 mfd 775 .e 11

trated.
care. 4/6.

v or 12 v 17mp type.
Also suitable for electric
train power supply. Only
27/9. post 2'9.
6

SUPER- VISION LIMITED
EVERY ITEM BRAND NEW
LOW PRICES

AND GUARANTEED AT

Enamelled Copper Wire

to 45 SWG from I1 /6 Ib. Also available in smaller qu antities.

12

Valve Holders
Int. Octal, 4d. each. B7G, 4d. each.
CER. B9A with screen, 1/9 each.

Condensers
2 to 100 pl., Sd. cach.

89A, 6d. each.

220-5,000 pF., 7d. each.

.0 I to .1,

Bd. each.

Coil Formers and Screens

i
Il

x

x

x 11 .3 die. with iron dust core, 2/- each.
x 2_ .3 dia. with two iron dust cores, 3/- each.

Resistances
Carbon.
10 to 5 M.

,-I

W., 3d. each.

2,200

LONDON,
:

4/8
8/9
3/9
5/9
FW4/500 8/9
SP61
2/9
EF91
EL32
EL91

E8.1Ú.0.

HALES STREET, DEPTFORD HIGH STREET
Telephone

819

ñ:CC81

2 W., 1/- each.

... L9.I0.0.
Free delivery Greater

REPLACEMENT

7/9
8/9
6/9

E8. 0.0.

MEMBERS OF THE ASSOCIATION OF TUBE REBUILDERS

VIDIO

3/9 6AT6
DF96
EBC33
EB91

96/9

6X5GT
7/9
6SN7GT 8/9
6L6G
11 :9
807
7/9

mfd 12 v
mfd 50 v

BATTERY CHARGERS
For 203/250 v 50 c/s A.C.
mains.
12
months
guarantee. Attractive:'
well ventilated, hammer
finished cases. 6 v or 12 v
4
amp, with meter
and variable
charge
rate selector, as illus-

New. 6/9.

15

I2in.
I4in.
I7in.

Type
Type
Type

50
53

103 mfd 25 v
3,003 mfd 6 v
6,033 mfd 6 v

EX- GOVT. VALVES ÁNKWI

REBUILT TUBES

I2in.
I4in.

ma 8-10 h 103 ohms Parmeko ... 6 9
ma 12h 100 ohms
... 9'9
...
ma 6-10 h 150 ohms Trop. ...
... 6 9
ma 10 h 150 ohms ...
... 11 9
..
ma O-5 h 100 ohms Parmeko
... 9'9
ma 20 h 330 ohms ...
... 19 9
...
ELECTROLITICS (NEW)
Tubular
Can Type
8 mfd 450 v
8-8mfd450v 2.11
1/9
8-16 mfd 450 v 3 71
16 mfd 450 v
2/9
8 -16 mfd 500 v 4111
16-16mfd450c'4 11
25 mfd 25 v
32-32mfd350v 49
1/3
100
123
150
150
200
253

Price, Inc. point -to -point wiring diagrams. 39/9. Or ready for use. 48/9.
D.C. SUPPLY KIT. -Suitable for Electric Trains. Consists of mains trans.
200-250 v 50 c.o.s. A.C. 12 v 1 a Selenium
F.W. Bridge Rectifier. 2 Fuseholders, 2
Fuses, Change Direction Switch. Variable
Speed Regulator. Partially
29/9
drilled Steel Case. and Circuit.
EX -GOVT. CASES. Well ventilated.
black crackle finished. undrilled cover.
Size 14 x 10 x (lin. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CASE. OR COVER COULD BE USED FOR
AMPLIFER. Only 9/9. plus 219 postage.
TELEVISION RECTIFIERS
230 v 200 ma. Size 3 x 'Inns. Brand.

I

W., 4d. each.

I

W.,

E

d. each.

Wire Wound.

5 M. ¢ W., 1/3 cach. 5, 10 and 20 ohm:, 13
5, 10, 50 and 100 ohms, 20 W., 3/- etch.

W.,

I

/b

etch.

Variable T/V type pots

3 K., 5 K., 25 K., and
M., 2/6 each.
Cgcn Slider type
3 K., 5 K. and 25 K., 1/9 each.
I

Volume Controls
.5

M., 2/9 each,

.5 M.

w;th DPI Switch, 4/3 each.

Electrolytic

60/100 mfd., 5/6 cach, 32 +32 +16 m'd. 350 v., 3/6 each.
40 +40 mfd., 450 v., 3/6. each. Clips 3d. each. 53 mid. 12 v.
8d. cach.

Auto Transformers
50 W. so 1,000

W. from E1.10.0 to 49.0.0.
Send for list, price 3d.

SUPER -VISION LIMITED
136

HIGH ST., TEDDINGTON. MIDDX. KiNgston 4393.
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transparent media, an ordinary optical system of
TELEVISION TROUBLES
lenses and light source could be used to project
(Continued from page 340)
This
would
to
a
remote
screen.
the picture on
be a very attractive device and remove straight screwed. vibrations from the loudspeaker may
away the defect of relatively low illuminations on ,disturb line stability owing to the looseness of
the fluorescent screen of a cathode ray tube. One the capacitor plates.
device which made use of this principle took
The value of R21 should be checked in percognisance of the fact that alkali halide crystals sistent cases, and if it is discovered that R21 is
cathode
to
the
bombardment
of
when subjected
not employed in the model under examination,
rays darken in colour at the point where the the fitting of such a resistor may assist in elimibeam is incident at that moment. Furthermore, nating the trouble.
as might be expected, the intensity of the electron
beam, where it strikes the crystals, controls the
Insufficient Width
depth of colour.
This may be caused by low H.T. voltage or by
Varying Intensity
a fault in the line timebase. If the H.T. voltage
Unfortunately, where the electrons of the is below normal (normal is 200 volts at rectifier
cathode ray beam strike the crystal lattice, the cathodes), the 19Y3's should be checked for
metal ions as atoms cause a cumulative effect in emission and the surge- limiting resistors checked
the path through the lattice, and this produces a for value (40 or 50 ohms).
blurring effect. The image loses its sharpness of
If the voltage is normal or a little above
outline and although the crystal layer thickness normal, low emission of the line amplifier or
could be reduced to prevent the atoms spreading, booster diode (2IA6 and 17Z3 respectively) should
Luminescent screen

I

Secondary emission screen

be suspected.

These valves, and also the 6A118
line oscillator, are best checked by substitution.
The 0.5 µF capacitor which is connected to
the width control inductor gives the symptom if
it leaks or loses value, so this is worth checking.

Electron
beam

Focusing coil

White Vertical Bars at Left of Picture

Gun and
Scanning electrodes

The secondary emission cathode ray tube.

when this is done the dark areas of the reconstituted picture become less opaque and the black
section of the picture becomes grey.

Image Dissipation
Another factor which arises with this method.
concerns the rate at which the screen image can
be dissipated to allow further images to be built
up as is required to conform to present television
standards. For this to happen, the crystal screen
has to be maintained at a high temperature and
this militates against simplicity of construction.
Other methods for influencing image dissipation
have been tried and many patents exist which
are associated with this ingenious device but its
practical use on a full commercial scale has so
far not materialised.

Conclusion
These short descriptions of a few of television's
lesser known devices, however. serve to indicate
that considerable ingenuity has been displayed by
inventors and engineers and it would be a bold
man who would predict that the ideas would not
be revived in the light of more advanced present day knowledge. Naturally, as and when such
developments come 'along details will be pitblited
in this journal.

This symptom should lead to a check of R58,
the anode load resistor of V3B. Some models
use an 18 kS2 resistor, which should be replaced
with a 270 kSt if the symptom is present.
Vertical shaded bars may be caused by a
spurious line timebase signal being picked up on
the aerial feeder. The effect is usually present
at maximum contrast, but can be eliminated by
improving the aerial matching or by routing the
aerial feeder clear of the line output stage side
of the chassis. A check should also be made to
ensure that the focus unit gantry is adequately
braided to the receiver chassis.

PRACTICAL WIRELESS
CHIEF CONTENTS OF FEBRUARY ISSUE

NOW ON SALE,

1¡3.

PUSH- BUTTON MULTIMETER
CONTROL OF STEREO BALANCE
RADIOGRAM CONTROL UNIT
REFLEXING

SUPERHETS

ANTI -INTERFERENCE AERIAL
SERVICING RADIO RECEIVERS
A MAINS TRANSPORTABLE
TAPE RECORDER MATCHING
PRINTED CIRCUITS

MAKING OHM -METERS
KIT FORM
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&laxattoii ÛcL11afø-3
THIS ARTICLE

DEALS WITH THE PUCKLE

FIMEBASE

THE main disadvantage of the sawtooth
generators so far described in this series is
that the waveform is exponential, not linear.
What this means is that each is produced by
the charging of a capacitor through a resistor.
Now, when the capacitor is uncharged, there is
no voltage across it, so the full supply voltage

By R.

of the Jcruary

(Continued from page 290

thought that the two valves, whose circuits are
identical, would pass equal currents, but we should
note the existence of R5. This resistor provides
a bias circuit, making it possible to maintain
one of the grids at a potential below that of the
cathode without the use of any capacitor.
For instance, if VI is conducting. its anode
is held at a fairly low voltage, and the
voltage on the grid of V2 will be given by the
potential divider Rl, R4. This voltage (Vg2) is
R4
1
given by Vg2 = Val ¡

`Rl

Fig.

1.-Stable

multivibrator circuit.

is across the resistor. The charging current (Ic)
may then be deduced from Ohm's Law, and will

be given by Ic

=

R

As the capacitor charges, its voltage rises, so
that across the resistor drops. Thus, in the
expression above, ER drops, so it is easily seen
that a corresponding drop must take place in

lc: for this reason, the capacitor charges more
slowly. The current drops steadily
and the voltage of the capacitor
reaches that of the supply. For
purposes, however, this latter fact
pletely ignored as the differences
voltages will not be detectable on

all the time,

never quite

all practical
can be combetween the
any normal

instrument.
From this, it can be seen that the waveform
obtained from the generator cannot be a straight
line, but will always be slightly curved. In order
to counteract this effect. some designs of sawtooth
generator use a pentode in place of the charging
resistor.

Couvela

issue)

R4J

Thus. by a suitable choice of values for R1,
R4 and RS, the grid of V2 may be at a much
lower potential than the cathode of V2. and the
valve will be cut off. There will therefore be
no voltage drop across its anode resistor. so the
grid of VI may be at a relatively high potential.
allowing the valve to pass current, which was
our initial assumption. Thus, the circuit is in
a stable condition, and will remain so no matter
which valve is conducting.
Now, suppose that a positive pulse is applied
to the grid of V2. V2 will conduct, causing its
anode voltage to drop, which will cause the
voltage of the grid of VI to drop, which reduces
the current in VI, raising Val and Vg2. Thus,
we have started a landslide, which results in V2
conducting and VI cut off, the other stable
condition.
We see now that we have a bistable circuit.
The circuit will remain in the condition in which
it is set until the injection of an external voltage
large enough to switch the circuit over. Note
that the switch action described above may have
been caused equally well by the receipt of a
negative pulse on the grid of V1.

" Flip -flop " Circuit
Now we will pass to the so-called " flip -flop "
circuit, which is a cross between the free- running
multivibrator and the Kipp relay. The circuit is

The Puckle Timebase
If you look at the characteristic curve of any
pentode, you will see that the anode current
varies very little with the anode voltage for
constant screen and control grid potentials, over
a large range. A widely used generator using
this principle is the Puckle timebase.
In order to help us to understand the operation
of this timebase, we will first look back to the
multivibrator to modify this circuit to obtain the
Kipp relay, or bistable multivibrator. The circuit Fig.
is shown in Fig. 1. At first sight it might be

Fig. 2. (Left) The

3.- (Right)

" flip -flop " circuit.
Explanatory "flip -flop" timebase for

www.americanradiohistory.com
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grid of VI being held negative, pending the discharge of the coupling capacitor.
When this discharge is complete. VI once more
conducts slightly, thus reducing the grid voltage
of V2, which again results in a landslide, at the end
of which VI is conducting, V2 is cut off, and C
is once more charging through R.

Amplitude Control

Fig. 4. -The Puckle timehasc.

shown in Fig. 2. This circuit does not use the
conventional multivibrator form, but rather the
cathode- coupled form described in our last issue.
If we consider that VI is conducting, the
cathodes are held above the voltage on the grid
of V2, thus V2 is cut off. Now, a negative pulse
on the grid of VI will cut off this valve. dropping
the voltage on the cathodes. This causes V2 to
conduct, which reduces Vat, reducing Vgl and
the action continues. Ultimately, V is cut off,
and V2 conducts, holding Vgl low, until C is
charged.
When C has charged sufficiently to allow
VI to conduct again, the cathode potential rises
slightly.thus reducing the current in V2. and
another landslide occurs, at the end of which VI
is conducting, V2 being cut off. This will be
seen to be a stable condition.
If we can couple this flip -flop circuit suitably
to a charging capacitor, we can arrange that the
charging of the capacitor can trigger the action
of the flip -flop. and the conduction cf V2 can
discharge the capacitor.
It will be recalled that the operation of the
flip -flop was triggered by the fall in voltage of
the cathode of V2. In Fig. 3, the capacitor C is
charged through the resistor R, thus the cathode
of V2 starts at a high positive potential. and falls
slowly. The grid of V2 is held at a fairly low
level by the conduction of VI causing a voltage
drop across its anode load. When the voltage
on the cathode of V2 drops to this value. V2 will
conduct. This drops the anode voltage, which
drops the grid voltage of VI, thus increasing the
grid voltage of V2. The landslide following
resu is in V2 conducting, discharging C, and the
I

HT

Amplitude

Fig. 6. -Effect of amplitude control on frequency.

As a refinement for the circuit, we might add
an amplitude control. by variation of the anode
load of VI. This alters the voltage on the grid
of V2. thus controlling the voltage at which C
starts to discharge. In addition, we could use a
pentode for VI, which will provide a very good
method of synchronisation. If we connect the
circuit of Fig. 1 using the suppressor where grid
is shown in VI. the action will be unaltered.
Injection of a relatively small negative voltage on
the control grid will result in the cut -off of VI,
and thus the discharge of C.
These refinements are added in the circuit of

Fig. 5. -Effect of the frequency control.

Fig. 4, and also the constant current pentode
circuit to which reference was made earlier.
An interesting point is the fine frequency
control which is fitted to the pentode, V3. In a
pentode, the screen grid potential plays an important part in deciding the anode current, so variation of this potential is used to vary the charging
current of C, thus varying the sweep speed of
the waveform (see Fig. 5). It should be noted
that, as shown in Fig. G. the amplitude control
has a considerable effect on the sweep frequency.
(To be continued)

REPLACING C.R. TUBES-2

(Continued from page 338)
the cabinet and roll the four rose -shaped washers
back until they meet the underside of the tube
cradle bracket. then refit the washers and long
nuts on top. Screw the spot wobble switch
panel back, check that the tube cradle is firmly
fitted in the cabinet and then turn the cabinet
upright. Refit the chassis, reconnect the plugs
and sockets, and replace the two chassis bolts into
the rear flange. Switch on, apply a signal, and
when the U25 warms up rotate the ion -trap
magnet in conjunction with the brilliance control
and focus magnet until the brightest possible
in -focus picture is obtained. Re- centre the picture
and straighten it using the shuffle plate and scan coils.
If the shuffle plate does not bring the picture
into the centre, the entire focus assembly can
be moved, with the shuffle plate in mid -position
to provide the final adjustment. When all is set
up and tight, refit knobs, side panel and back.
(To be continued)
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DETAILS OF SOME OF THE FEATURES OF
THE

PRESENT

EXPE

endeavouring to develop a modern colour
receiver are importing these tubes from
America under special arrangements. and
it would appear that the ordinary man in
the street is not able to obtain one of these
tubes.

Without such a tube there is little object
wiring up a receiver as the results cannot be seen. There might be one way out
of this difficulty, namely by feeding the
three images separately to a standard tube
(or to three tubes in an
extreme case) but one
would have no guidance
such a case other than
in

RECENT articles in these pages on the colour
TV programmes, coupled with the various
colour transmissions carried out by the
BBC have resulted in a great increase in the
interest taken by readers in this aspect of the
hobby. As a result we are receiving letters asking
why we do not publish circuits or other data to
enable readers to carry out experiments in conjunction with these transmissions. There would.
however, be little use in our giving such data as
there are one or two things which prevent the
amateur from making full use of the
transmissions.
First of all, it must be remembered that the
main item in a modern colour television receiver
is the picture tube. For the system which is at
present being experimented with by the BBC use
is made of the American R.C.A. shadow -mask
tube. The principles of this have already been
explained in these pages and it is important to
remember that at present these are not being
made in this country. Manufacturers who are
taking part in the experimental transmissions and
SHOWN

ON

magnets.
5- Equalising
sheath (covering 23 kV
6-Polythene
bodied tube, and graphite coated as

metal

KEY

TO

THE

1- Deflector

RECEIVER
PAGE 351.

coils.

2 -Convergence coil assembly.
3 -Purity magnets.

4-Blue beam positioning magnet.

condenser):
Convergence chassis.
8-Line timebase and EHT unit.
9 -Tuner unit.
10 -I.F. deck.
11- Chrominance channel.
12- Reference oscillator.
13 -Power pack.

7-

EHT

degrees of shade, and in
monochrome faults in the
circuits
colour
various
would not be visible.

System Not Definite
Apart from this grave drawback, however, there is one
other point which needs bearing
in mind. It is not yet certain
that the system which is being
used (a modified form of the
American N.T.S. system) will be
the one which might eventually
be adopted in this country. It
true that the modified system
modification resulting from

i-a

the use by us of the 405 line
great
shown
definition -has
promise, and those who have
seen a colour programme will
agree that the designers have
done a wonderful job of adapting the system. At any time.
however, some engineer may
\ i(1.. of the latest (
come along with a totally new
n
idea which may prove more
the
present
practicable, and would render
apparatus obsolete. Readers must be warned.
therefore, that colour is not " just round the
corner " as some papers have led them to believe.
Even assuming that the present scheme will
eventually be adopted, there is still much ground
to go over to produce a " mass production "
colour receiver. To assist in assessing the work
involved, some indication should perhaps be given
of the complexity of the modern receiver as being
used for experimental work.

Typical Receiver

On this page are seen two views of the latest
model being used by the G.E.C. for experimental
work, and although this has now been consider-
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1)%tivia?
THE

MODERN COLOUR RECEIVER AS USED FOR

rENTAL TRANSMISSIONS

ably reduced in sire from that which we saw a
year or so ago. the illustrations give quite a good
idea cf the amount of apparatus which has to be
crowded into the receiver. Starting with the
tube, these are generally 21 in. in diameter, and
arc of the all -metal circular type. As can be
seen in the two views of the receiver, special
magnets are positioned round the periphery of
the tube to counter the earth's magnetic field at
the point of reception. On the neck of the tube
are the normal type deflector coils, and in addition,
a
convergence
coil
assembly, purity magnets, blue
beam positioning magnet. and
equalising
magnets.
T h. i s
assembly alone shows the degree
of complication which is to be
met, in addition to the various
sections
of
the
circuitry
employed.
The following notes are given
in connection with this particular sample receiver by the
G.E.C. and it is to be hoped that
they will answer many of the
questions which have been raised
by readers who are keen to take
an interest in this side of the
hobby.
The new colour receiver, the
fifth developed by the G.E.C., is
believed to be the simplest yet
made anywhere in Great Britain,
and it is claimed that its colour
reception standards are unsurpassed.
Complying with the
principle of " reversed compatibility," black -and -white reception
is also excellent.
.

I

-

C.
fiver.
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difficulties in registration of the three colour
Improvements have been made at
images.
Wembley by applying passive networks -with their
inherent stability and simplicity
the 405 line
system.

-to

Fringe Conditions
The G.E.C. team has now been able to ensure
good colour reception even with a poor signal.
by paying special attention to the synchronising
of the sub -carrier oscillator. Using the G.E.C.
Research Mobile Laboratory for testing in the
Brighton fringe area, it was in fact found that
colour reception was slightly more acceptable
than the corresponding picture on a monochrome
receiver.

Technical Details
The experimental colour receiver shown (Type
TT4) is fitted. as has already been mentioned,
with an R.C.A. 21in. shadow -mask tube, Type
It has a complement of 35 valves
21 AXP22A.
and a total power consumption of 450 W. By
using .G.E.C. metal rectifiers and " series run
techniques it has been possible to accommodate
the receiver in a cabinet measuring 2l$in. X
Further developments are
284in. X 31;in.
expected to enable a yet smaller cabinet to be
used.
While most of the circuits used in the receiver
conform to fairly conventional practice in colour
work, some of the circuit details are novel and
great care has been taken to ensure that the
circuits used are operated under optimum

conditions.

In designing the receiver, the aim has been to
provide accurate convergence or registration of
the three images on the tube; adequate bandwidth

experimental colour

Size and PerformanceProblenr.s
Although the research team do
not claim that all colour problems have been
solved, they have overcome many of the difficulties encountered in combining small size with
good performance. The power pack was one of
the main problems when size was considered. It
was scaled down by introducing an A.C. /D.C.
technique and series operation of the valve heater
chain.
Performance problems were mainly those of
definition, registration and fringe signal conditions, consistent with long -term stability. Care
had to be taken to ensure that definition was of
high quality monochrome standards, and this
meant that the colour de- coding circuits had also
to be very carefully designed.
The shadow -mask R.C.A. tube presents certain

Another view of the G.E.C. receiver.

A key to the
sections will be found on the opposite page.
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and definition with correctly shaped frequency
response characteristics in both luminance and
chrominance channels, together with full D.C.
maintenance; and stable and noise -free reference
signal generation from the colour burst. In
general, a good quality picture has been the goal
rather than extreme economy in valves and
circuits.

Small Power Pack

The receiver power pack incorporates direct
rectification of the mains supply to provide one
H.T. line of 250 v. at 200 mA. and a second H.T.
line of 450 v. at 400 mA is obtained by a voltage
A stabilised negative line of
doubling circuit.
-150 v. is also available for bias supplies.
G.E.C. metal rectifiers are used, and the whole
power pack unit measures only 5-fin. X lin. X
I1in. Most of the valves in the receiver are
series run, but two small transformers supply the
higher current valve heaters and line timebase
valves.
mA is
The tube EHT supply of 23 kV at
obtained directly from the line flyback without
voltage doubling, and a triode shunt regulator is
used to stabilise the EHT and thereby minimise
the effect of EHT changes on the convergence of
the three electron beams.
Passive convergence circuits are fed from the
line and frame timebases and supply the appropriate current waveforms to the dynamic convergence coils mounted round the neck of the
tube. D.C. is also applied to these coils for
static convergence adjustments and all the pre -set
convergence controls are easily accessible at the
front of the receiver. Line and frame rastck
shift is controlled by D.C. injection into the
scanning coils.
1

Separate Crystal Detectors
On the signal side, a standard R.F. switchable
tuner feeds a slightly modified production type
I.F. deck. Sound rejection and sound I.F. takeoff conform to usual monochrome practice, but
in the vision circuits two separate crystal detectors
(GEX54s) are used to provide isolation between
the luminance and chrominance channels. This
arrangement enables a high definition luminance
signal to be maintained, and when this is fed to
the ferrite loaded delay line (to provide time
coincidence of luminance and chrominance)
small reflections in the line are prevented from

Advance of Australian TV

By G. W. OLIPHANT
THE year 1958 has been a boom period for
Australian Television. At the end of 1956
3,612 receiving licences had been issued, this
figure had increased to 166,576 by the end of
1957, and the figure of 415,245 for October, 1958,
shows that the total will be near 500,000 when
statistics are compiled for the end of the year.
This figure is the more remarkable when it is
considered that, at the present, only Sydney and
Melbourne have transmitters operating. and that
the cost of a receiver is around £160 sterling.
An Australian TV licence costs £4 -and this does
not cover radio, which is an additional £2
!

February, 1959

disturbing the smooth and symmetrical chrominance channel frequency response.
The luminance signal is amplified by two
video stages in a "- bootstrap " circuit and is
ultimately fed in the correct drive ratios to the
three cathodes of the tube. Master brightness is
controlled by a bias arrangement in one of the
video stages, and the D.C. component of the
signal is maintained to within about 1 db.

" Clamping " Triodes

Two chrominance amplifiers with a 6 db bandwidth of ±500 kc /s supply two " clamping "
triodes for high level demodulation along the
red and green difference axes. R -Y and G -Y.
After filtering, these difference signals are fed to
the red and green grids of the tube. and also
to a matrix amplifier which forms the B -Y
signal for the'blue grid of the tube. A reference
frequency amplifier provides the two appropriately
the
triode
phased reference signals for
demodulators.
A front panel chrominance gain control is
provided for adjustment of the colour saturation.
The continuous reference signal required for
synchronous demodulation is obtained from an
L.C. oscillator which is frequency and phase
locked by a two -mode A.P.C. loop, or D.C.
quadricorrelator, so that both fast pull -in and
good noise performance are achieved.
One of the two detectors in the A.P.C. loop
provides a D.C. voltage only when a burst signal
is present and when the oscillator is phase locked.'
Since this is a synchronous detector it provides'
an accurate indication of the presence of á burst
even under adverse signal to noise conditions,
and is used as a colour " killer " control for
switching off the chrominance channel automatically when a burst signal is absent. Th_ output
of this detector is also fed as an automatic
chrominance control or A.C.C. signal to bias
the chrominance amplifier from which the burst
output is taken.
The colour burst is separated from the chrominance waveform and amplified before being
applied to the A.P.C. detectors. The separation
is carried out by a gating circuit which switches
on the burst amplifier only during the burst period
of about 4 As. In order to be quite independent
of line timebase synchronisation, the gating circuit
operates from the back edge of the line sync
pulses appearing in the sync separator output.

British manufacturers are well represented in
the Australian field; Pye, H.M.V., Ekco and
Ferguson (who sell under the trade name
" Atlas ") are, in the market, competing with the
American Admiral and Healing, and the giant
Australian firm Amalgamated Wireless Australasia.
The Australian standard is 625 lines at 50
frames. Twenty -one inch is the popular size
screen, and the recent advent of the 110 degree
tube is rendering the former 90 degree tube
obsolete. A.C. /D.C. sets are not popular -Ekco
are the only large firm marketing a set without
a mains transformer.
1959 will give a further impetus to the industry,
with the opening of transmitters in four State
capitals, Brisbane, Adelaide, Hobart and Perth.
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Transistors in TV Receivers
THS

SECOND ARTICLE

OF A SHORT SERIES DEALING WITH THE USE OF TRANSISTORS
IN MODERN

TELEVISION

(Continued from page 282

The Video I.F. Amplifier
THE series resonant rejector circuit employed
(C41, C42, L26, Fig. 7) lends itself to
achieping a high Q, and it is connected in
shunt with the tuning coil (L25) in the collector
of the first stage.
The tuning frequencies and working Q's are
based on a flat staggered sextuple design, the
tuning frequencies being L24, 16.75 Mc/s; L28,
17.25 Mc /s; L25, 17.75 Mc /s; L30, 18.25 Mc /s;
L27, 18.75 Mc/s; L29, 19.25 Mc /s.
One -to -one
bifilar wound transformers are used throughout
as the tuning, coupling and phase changing elements.
The centre frequency gain is 72 dB with a

EQUIPMENT

of the January

issue)

mately 8 mA, and for full output (speech and
music) approximately 27 mA.
For convenience in handling as a separate unit
the two 15 1.2 speakers connected in series are fed
capacitatively from the output stage. Direct
coupling with a small blocking capacitor in the
feedback loop has advantages both in performance and cost if the resulting split battery is
acceptable.

Video Stage
The conventional H.F. transistor will conveniently provide a video output of about 8 volts
peak -to -peak; the conventional television picture
tube requires a video
input of about 80 volts.
The information given in this short series is
taken, with permission, from a Paper read to t This is the measure of
the problem which faces
the Television Society by B. R. Overton,
the designer when he
B.Sc.(Eng.), A.1[I.I.E.E., and published in the
considers
the
video
Journal of that Society.

maximum o u t p u t
approximately 1.5 volts
from the detector. A
redesign employing a
higher value of detector
load would give con siderably more output.
The detector load was
kept low to give the maximum freedom to the
designer of the video amplifier, but with the
video amplifier about to be described the detector
load could be increased three or four times.
As the I.F. amplifier was designed as a separate
unit by way of an introduction to a detailed study
of the general wide band amplifying properties
of the experimental transistors, no A.G.C. was
attempted.
The number of stages used in the vision and
sound I.F. amplifiers and the circuit techniques
for the future will depend on the precise characteristics and spreads of production transistors.
From this preliminary work it seems that quite
practical television J.F. amplifiers employing
transistors instead of valves are technically
possible within the next few years.

Audio Stages
The audio section of the receiver has an output
stage based on a single -ended push -pull 200 mW.
stage designed for battery portable radio receivers.
Advantage is taken of the higher H.T. line (12 v.
rather than 9 v.) and the use of experimental
transistors to increase the output to approximately
350 mW. The driver stage is transformer coupled
to the output stage and preceded by a preamplifier.
Negative feedback is applied over the output
and driver stages; full output is achieved with
approximately 60 mV. input at 1,000 c /s. The
frequency response at full output is flat to within
3 dB over the range of 80 c/s to 4.5 kc /s. The
upper frequencies are deliberately attenuated by
increasing feedback to achieve better balance.
The current consumption of the whole audio
amplifier under quiescent. conditions is approxi-

stage.
A good

solution

to

this problem will be an important key to the
introduction of transistors in television receivers.
There arc, of course, a variety of possible so':itions to the problem. Obviously a solution which
does not involve a higher H.T. potential than that
required for the associated transistors circuits is
much to be preferred.
Hence, a high slope picture tube is a very
attractive possibility and this will be considered
first.

High Slope Tubes
The behaviour of conventional cathode ray
tube guns has been expressed by a number of
workers, in empirical equations. The precise
form of these equations is not unanimously
agreed, but for our purposes the differences are
not important.
Taking the transfer characteristic as

Ik=
Where

KVd'
Vco

(I)

9/2

Ik= cathode current µA
Vd =grid- cathode drive volts
Vco= cut -off potential volts

K =a constant
and equating the drive to the cut -off potential we
have
Ip =KV co "/ approximately
(2)
Where Ip =peak cathode currant before commencement of grid, current.
In practice the factor K can be changed by the
designer very little (perhaps through the range
2.5 to 3.5) so if the cut -off is to be reduced without unacceptable reduction in beam current a
very different gun is needed.
The first approach is to argue as follows:
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Equation (2) -refers to a conventional gun with
one grid hole. Replace one hole by many holes
to make up the current lost by the required reduction of cut -off. From what has gone before it
is ;clear: that a reduction of cut -off by a factor of
10 to 1 is desirable.
Thus according to equation (2) we require
some 30 grid holes to make good the peak current.
Consider now the effect on spot size of putting
30 holes in 'the Wehnelt cylinder (grid). The
focused spot in the centre of a television picture
tube is a magnified image of the cross -over or
focus which occurs between the grid and anode.
The diameter of the cross -over is substantially
smaller than that of the grid hole itself. Typical
figures might be:
Grid hole diameter. mm.;
cross -over diameter. 0.1 min.
Thus if spot size is not to suffer and other things
are to remain unchanged the 30 cross -overs
{must be placed effectively within the original
cross -over diameter. Quite apart from the difficulty of achieving such a structure there are
further consequences which must be considered.
With such small holes the penetration of the

-
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This in turn means' that the electrode spacings
(b) must be reduced and /or the anode field (V al /f)

increased. Present picture tubes are designed with
these features close to the limit for convenient
production.
The one high slope tube which has been
described has a grid- cathode spacing about one third of normal without approaching the final
requirements of definition. Thus, a real invention
is required before a readily producible high slope
gun is available for use with transistors operating
off a 12 volt line. The need is well understood
by cathode ray tube designers so we may hope
that necessity will indeed be the mother of
invention.
There is, however, the possibility of an intermediate high slope gun proving of use in a television receiver using transistors.
One method of achieving an improvement of
slope is to increase the penetration factor (D=
/p) of the gun, but this is only effective if cathode
modulation is employed. The idea is best
explained by a hypothetical example. Consider
a gun with a cut -off of 100 volts and a first anode
voltage of 50 volts. The peak current (corresponding to that for a gun
with a 100 volt cut -off) will
/F
O
Oij./F
be given when the grid and
V1
-/O sv
cathode are at the same
P24
/oon
potential. If the grid -to -firstanode potential is maintained
4mA.
at 50 volts and the cathode
C30.
C3/
is made positive the beam
3-30pF
3-3OpF
current will be reduced
In fact, if the
rapidly.
R2/
penetration factor (D) is
27
27
assumed to be constant with
D2
KI)
in
grid - cathode
change
0.470
potential then cut -off will
achieve for a cathode -to -grid
potential difference (drive) of
AF /nput
.L/4
TP6
about 35 volts.
Exp
C23 "N::
As can be seen from
/SOpF 0.;1
equation (3) the dimensions
of the gun spacings come
down rather rapidly as the
P23
4.7
is
first
anode
potential
C36
KO
OOS
reduced. Furthermore, equa,uF
P18
tion (3) is far from complete
R/9 C32
C27 C28 /SKC]
for the range of first anode
/SKI]
05
potential being discussed and
PF
and in practice the penetraO05pF OOSjjF
tion
factor has to be
Fig. 6. -The sound 1.F. amplifier.
increased more than the
equation suggests for a given
improvement in effective slope.
anode field will be inadequate -in other words
the cut -off must now be increased.
It is doubtful if the " intermediate high slope
Val d_.5
Taking
gun
" target can be achieved now by this tech(3)
Vco =K'
i.
(b -f) ®s
nique without some loss of performance in comparison with the standard tube. As it has obvious
Where V al = first anode potential volts
= diam. of grid hole
d
advantages in conventional valve receivers we
K' = constant
may expect it to undergo considerable developb
= cathode to grid spacing
ment in the immediate future. Thus. it seems
= grid to anode spacing
f
very likely that the intermediate high slope tube
We find that whereas we needed to reduce the will be realised before the full high slope tube.
to
3
approximately
factor
of
by
a
hole
grid
achieve the small cut -off Inc are forced to reduce
(Continued on page 357)
it by a further factor.
1

1

'

-
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736 PAGES
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SPECIALLY PREPARED

ILLUSTRATIONS
OVER
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ation;

3,000

A-Z ENTRIES
Amplification; Attenu-

Audio-Frequency Transmission;
Automatic Gain Control; Broadcasting; Communication Systems; Colour Television;
Detection; Direction-finding; Distortion;
Electrical Machinery;
Electrical Recording;
Feedback;
Feeders;
Interference;
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Code Modulation; Radar; Ratcheting;
Receivers;
Rectification;
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Vision Frequency Transmission;
VHF; Wave Propagation; etc.

THE ESSENTIAL REFERENCE
for
AMATEUR or ENGINEER
Here's
the complete A-Z guide, packed with clear explanations, latest information and valuable reference data,
that meets the practical man's every need Essential to
the enthusiastic amateur, practising radio engineer, apprentice or student. Over 3,000 easy-to-follow entries deal
thoroughly with every aspect of the theory and practice
of television, radio, radar, etc. New edition, brought
!
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up to clate by the inclusion of an appendix covering recent

developments. Special reference section gives useful formulae, abacs,
etc. The most remarkable value in any work of this type ever published !

736 pages. Over 300,000 words. Nearly 800 illus. De Luxe Edition,
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SPECIAL OFFER!

AMAZING BARGAIN IN

III

BAND

Standard 90' Deflection Coils (Ferrox cube core). Line Output E.H.T.
Trans. and Frame Output Trans.
incorporating width and lincar controls.
Lasky's Price, the Set 59/6 Post
2/6

CONVERTERS

LISTED AT

9 GNS.
COMPONENT BARGAINS
WIDE ANGLE 38 mm.
Line H.H.T. Trans. Ferrox cube core, 9 -16 kV.
Scanning Coils. Low imp
25'line and frame
Ferrox -cube cored Scanning
Coils and Line Output
EY51
Trans.. 10 -15 kV.
winding Line Trans. with
circuit dia.. pair
Frame Output Transformer 616
Scanning Coils. Low imp
17/8
line and frame
Frame or line block ose
Transformer
Focus Magnets Ferrox -core 19'6
P.M. Focas Magnets. Iron
19'6
Cored
226
Duomag Focalisers
300 m!a Smoothing Chokes 15 STANDARD 35 mm.
Line Output Transformers
6.9 kV. E.H.T. and 6.3 v.
winding. Ferrox -cube
19/6
Scanning Coils. Low imp.
1216
line and frame
Ditto. by Igranlc
14/9
Frame or line blocking
oscillator Transformer
4'8
Transformer
Output
7'8
Frame
Focus Magnets
Without Vernier
126
With Vernier
17 6
200 m/s, Smoothing Chokes 10 6
:

MINIATURE INSTRUMENT

LASKY'S
PRICE

MAKER'S SURPLUS

Post
Pkg.

SOLDERING IRONS

Famous make, 230/250 v. 25 watts,
complete with pencil bit and 3 -core
flexible lead. Overall length IO ".
Tell-tale light in handle shows when
current is on. LIST PRICE 22/6.

Lasky's Price

&

Post

5/-

I/3.

616

famous manufacturer is Pyo group. Limited
number only, in maker's cartons. 3 valves
ECF80, ECC84, EZ90 rectifier. 8 switched channels
channel.
on Band III, converting to any Band
Incorporates own power supply for 100 -250 v.,
50 cycles. A.C. Black crackle finish metal case,
8" x 51" x 4" high, with rubber feet. Send NOW
By

:

I

-

TURRET TUNERS.

All types in stock
Cyldon, Brayhea.d, Telenge, Valradio. Describe your
set and we will quote you. Prices from 7916.

COLLARD
4 -SPD.

C. R. TUBES, new, unused. 14 ", £14.19.6. 17 ",
EI6.19.6. 12 ", £8.19.6. 9 ", £5.17.6. Carr. & ins. 22/6.

MAIL ORDERS TO HARROW

incorporates auto and
manual control.
Complete with
Studio crystal P.U. and sapphire
stylus. List LI 3/17/ -.
9.6 Post
RC

ROAD, PLEASE

LASKY'S (HARROW RD.) LTD,
42, TOTTENHAM
Telephone :
4075

£7.1

5/-.

B.S.R., type UA8, 4 -sp. mixer
auto -changer with latest £6.19.6

MUSeum 2605

and CliNningham

456,

Lasky's Price

('OUItT ROAD, N'.1.

370, HARROW ROAD, PADDINGTON, W.9.

LADbroke

MIXED,

AUTO- CHANGERS

B.S.R. ful -fi P.U.

1979.

Post 5/

Open all dale SATURDAY. Half day Thursday.

,
AERIALS

59 Gns.

'17'

B.B.C. (BANI) 1). Telescopic loft. 19/8. External
S.1D.. 28/3.
I.T.V. (BAND 3). 3 Ele-

J. P. WRIGHT
Ic,

SHOTTON STREET,
DONCASTER

5

TERMS.-Cash with order. All orders
despatched same day. 6d. per item postage.
Post free over £3. 5% discount on orders
of £10 or over.
IRS
155
1T4

A full specification 17ín. Television Receiver to Spencer West standards now available
Remarkable
at your Dealers.
performance and priced at 59
Gns. only, complete.
For Leaflet apply to

:-

SPENCER - WEST LTD.
Quay Works, Great Yarmouth

Norfolk
Phones: Works 4794; Sales 3009
Grams: Spencer-West, Great Yarmouth

6AQ5
68A6
6BW6
6D2
6K7
6K8
6L 18

6X4
757
7Y4

7/6
6/6
6/6

8/-

6/6

9/6/6
4/6

9/-

12/-

6/-

10/9/6

9BW6

9/6
12AH8 10/12A17 9/6
12AU7 10/6

I2AX7

9/-

9/6
128E6
EABC80 9,/6

E891
EBC33

6/6

EBC90
EBF80
EBF89
ECC8I

7/6

9/-

9/-

10/6

9/6

ECC82 I0/6
ECC83 9/ECC85 8/6
ECH35 I0/ECH8I 9/6
ECL80 12/6
EF36
EF39
EF4I
EF50

I3/6/-

EF80

9/6
9/6
9/6

EF85

EF92
EL32

9/6

6/-

13/6

EZ80
EZ8I
EZ90

8/6

9/-

12/6

9/6/-

0C45

18/6

PCC84
PCC88
PCL82
U26
UAF42
UCL83
UF4I
UF80
UL84

10/6
18/6

UY41

UY85

7/6

" Conquest "

EL8I
EL90
EY86

007

Z66

4-spd.

14/12/-

9,

RADIO AND TELEVISION
COMPONENTS

I3/- We operate
10/I6/6
I0/6

12/10/7/6
7/6

I8/-

a prompt and efficient MAIL Service. 3d. stamp (only) for
Catalogua.

ORDER

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

YOUR TUBES RE-BUILT

Let us open and re -build your dud TeleAuto- vision Tube at a price you can afford.

Collaro
changer, £7/5/-. Carr. free.
About a thousand other types of valves
and components.

LISTS

ment loft array,
Element, 3218.
Wall
mounting, 3 Element, 33/9.
Element, 41/3.
Also
available double 5 and
8 Element stacked artays
for loft, mast or chimney
mounting.
B.B.C. +LT,V. Loft 1 +3
Element, 41/3. 1 +5 Element, 48/9. Wall mounting,
1 +3 Element, 58'3.
1 +5 Element, 8319.
FM. (BAND 2). Loft " H." 281 -. 3 Element. 52'6. External S.ID., 28`3. STATE
CHANNEL when ordering.
C.W.O. or
C.O.D. P. X P. 2/6. Co -axial cable, 8d.
yd. Co -ax. plugs. 1/3. Send 6d. stamps
for illustrated lists.
K.V.A. ELECTRONICS (Dept. T.P.).
311, Godstone Road, )tenle), Surrey
5

FREE

Mallards 121.n., 28.0.0, 141n. 27.0.0, 17in.
28.0.0. Mazda 152, 28.0.0. Your own name
put on the gun if you so desire. Guaranteed for six months. All plus 126 carriage
and insurance. Send your Tube by B.R.S.
:

:

or B.R.
19,
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SONCO ELECTRIC

Allen Road. mminesbur), Staffs.
'Phone: Wednesbury 1165.
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High Collector Potential Transistors
A television video stage has been described
which uses an experimental diffused base transistor to provide an output of some 100 volts p -p.
This solution to the video problem is at first
attractive on two counts: no new picture tube is
required and a high level video signal is available
for A.G.C. and synchronising purposes. On the
other hand for an all transistor receiver an extra
H.T. line is required and the high level signal
may not really be required for other. purposes.
At first sight the requirement of high frequency
performance (short distances, low resistivity
material) and high potentials (long distances, high
resistivity material) are contradictory. However,
considerable work has been done on this problem
and techniques exist to get the best of both
worlds. Nevertheless, the resulting structure is
complicated and laborious to make. Hence, the
high potential and high dissipation requirements
of the 100 volt video transistor are such that it
may be a long time before a suitable transistor
can be produced in quantity with high

productivity.
Perhaps, therefore, from the transistor point of
view, the most likely technical solution in the
future is an intermediate high collector potential
transistor.

4pF

11C44

357

output 80 volts. Video transformers with these
characteristics can undoubtedly be made using
supermumetal
(low- frequency
permeability
approximately 50,000) tape 0.004in. thick as core
material. The stray capacitance which these
toroidally wound transformers introduce is considerable, limiting their use to low- impedance
circuits.
Assuming a very modest effective capacitance
loading of about 30 pF at the'secondary then the
secondary current swing must be in the order of
45 mA and the primary swing 360 mA. This
could easily be regarded as a minimum het the
implied transistor requirements are formidable.

Power I.F. Stage
It requires even less consideration to confirm
that it is impracticable to drive the standard
picture tube from the detector. Approximately
IA p -p at I.F. would be required from the output
transistor and the radiation problems would be

severe

Beanstalk Amplifier
The Beanstalk amplifier, due to L. E. Jansson,
achieves a high output voltage by employing a
series chain of transistors having voltage or dissipation limits which prevent this providing the
output singly. Thus, this novel amplifier offered
C49
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Fig. 7. -The vision I.F. amplifier.

Some of the other possibilities may be considered briefly.

Video Transformer
A video transformer seems at first to be a
possible way of driving a normal picture tube
from a low- voltage transistor stage.
Even a
cursory quantitative of the scheme shows it to be
rather unattractive.
The transformer must have a flat response over
the video range dropping by a 3 dB at perhaps
100 c/s and 2.5 Mc /s (frequency ratio of 25,000).
The turns ratio must be about 8 to
and the

both an interesting study in itself and a simple
solution to the video drive problem in the experimental receiver. As. in some respects, it makes
small demands on the transistors it is not on
economic grounds completely ridiculous for the
future.
(To be continued)
REFRESHER COURSE IN MATHEMATICS

86,

by post 8/10.

4th Edition.

By F. I. CAMM

From : GEORGE NEWNES, LTD.
Tower House, Southampton Street, Strand, W.C.2
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Televisi®n and the Film Industry
WHY BOX OFFICE TAKINGS ARE DROPPING

By W. Spalding
{

IN spite of the factor of

the heavy tax burden
which the film industry is expected to
shoulder, the real reason for the box office

slump is television pure and simple. The public
will have its entertainment -high tax or low tax
-and there is little doubt that. as television covers
more and more of the country. the box office
takings will continue to drop.

Television Tax

Television is also heavily taxed: there is the
high rate of tax when the set is purchased and
tax on subsequent replacements of the valves and
the picture tube. The tax on a 17in. tube alone
accounts for £6 9s. 6d., while the Chancellor
receives something like seven shillings every time
a valve is replaced-yet the viewing public is ever
increasing, and now more rapidly than ever with
the advent of the popular rental schemes.

Convenience

Visual entertainment is the life -blood of a
remarkably large proportion of the population.
and the actual medium by which it is presented
matters very little. What does matter, however,
is the convenience of obtaining it. It is far more
convenient to flick a knob on the front of a
box and be entertained in the comfort of one's
home than to participate in the out -moded ritual
of " bîitg, to-the- pictures."
The 'logic of this reasoning is obviously influenced by the type of programme material
available by way of television. but now that the
cinema people themselves are televising short.
snappy films and excellent plays of entertainment
value comparable to cinema programmes. the
local cinema show really has to be good to entice
the enthusiastic viewer away from his television
screen.
The cinema will always be assured the custom
of the courting couple and those out for an
evening's entertainment, but such patrons will
hardly swell the takings sufficiently to cover the
local expenses. let alone the high cost of film
production. The 65,000,000 fewer cinema tickets
sold in the first quarter of this year than in
the first quarter of last year reveal forcibly that
Mr. and Mrs. Britain are quite happy in being
entertained by the medium of the television
screen.
.

Take the Cinema to the People

If the people will not go to the cinema. then
the only solution is to take the cinema to the
people. In a very short time pretty well the
whole of the country will be in the range of a
television transmitter. which will mean that all
those families desirous of being entertained will
possess television screens. The medium for showing their films is thus becoming automatically
available to the cinema industry.
While a channel not in use for local network
stations of the BBC and ITV could be utilised for

the transmission of current release films which,
would normally be screened at the cinema, ther&i
remains the ,problem of devising some simple
method whereby the cinema people could charge
viewers for the independent service they provide.
Such ideas have been investigatdd in America,
and several schemes have been evolved which, in
essence, serve to scramble the signals corresponding to the film service so that on sets not
arranged to receive them they produce just a
jumble of lines.

Box Office in the Home
Installed by the cinema people, however, is a
small coin box by the side of the television
receiver, so that the insertion of a suitable coin
sets in operation for a certain period of time a
device which de- scrambles the signals and thus
The derestores the picture intelligence.
scrambling code signal is sometimes fed to subscribers through a separate cable and sometimes
through the telephone system, and in the latter
case, instead of putting a coin in a box, the
viewer requiring the film programme simply dials
a certain telephone number, which debits his
telephone account appropriately in favour of the
cinema company automatically at the exchange,

"Piping"

the Film Signals
There is another method of piping " the film
signals direct to subscribers through coaxial cable,
in which case there is usually a monthly or
quarterly charge for the service. This would
appear to be the most desirable method since it
avoids unnecessary congestion of the television
channels which may be required for other
services; it also ensures that the system is under
the complete control of the cinema operators and
allows for the transmission of interference -free
signals for the provision of pictures of cinema
standard. It also lends itself to the direct transmission of colour films with stereophonic sound
accompaniment.

Visual Entertainment
Now that the recording and reproducing of
pictures -as well as sound -on magnetic tape
is actually taking place, it would appear that the
whole mode of visual entertainment as we know
it to -day will progressively undergo a complete
change; cinemas will close, and every household
with a television set will become a potential box
office for the new cinema industry.

TELEVISION

PRINCIPIES

AND

PRACTICE

By F. J. CAMM

Price 25/ -.

By post 25/8.

From GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2
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WONDERFUL

OFFER

OF

A.M. -F.M.

CHASSIS

359.

AT

£14

(P. &

P. 10/ -)

Why buy a F.M. Tuner at the same price?
Tapped input 200-225 v. and 226-250 v. A.C. ONLY.
Chassis size 15' x 61" x 5V high. New manufacture.
Dial 14 }" x 4" in gold, red and deep brown.
Pick -up, Extension speaker, Ae., E. and Dipole sockets.
Five " piano " push buttons -OFF, L.W., M.W., F.M. and
Gram. Aligned and tested. With all valves.
Covers 1,000 -1,900 M. ; 200 -500 M. ; 88 -99 Mc /s.
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85.
Speaker & Cabinet to fit, polished, with back, 70/ -.
8" x 5" ELLIPTICAL, SPEAKER 20/ -.
TERMS
(Chass)s) LS down + carr. and 5 Monthly
Payments of 38/ -, or with Cabinet and Speaker £6 down + carr. and'6 Monthly Payments of £2.

:-

HIGH GAIN I.T.A. CONVERTER ONLY £4.7.6
All areas, all sets except
(3, /- p. & p.)

GRAMOPHONE AMPLIFIER with 5in. SPEAKER

feeder
power

On Fabric -covered Baffle 124" x 5'.
Mains and Output Transformers. Metal Rectifier.
ECL82 Valve. Tone and Volume Controls. On -off
switch. Plenty of volume. Fully Guaranteed. Two
Knobs supplied. Ready to play.

Philips'

with only twin
input. '
Internal
pack ;
direct
switching I.T.A. to B.B.C.;
no
alteration to your
set ;
fitted in 10 mins.
Valves ECC8I, metal rectifier ;
fine tuner ;
grey
hammer finish ;
walnut
finish wood cabinet 10,'-

EX-ADMIRALTY HEAVY DUTY TRANSFORMER.
Unused, in original transit cases, 230 v. 50 c.p.s. input,
500-0 -500 v. at } amp. output. 60/- (7/6 carriage).
Worth double.
EX- ADMIRALTY TRANSFORMER, 230 v. 50 c.p.s.
input, 1,000 v. 2 mA., and 2 v. 2 A. output. Size 4 }" x
3' x 2g". Unused, 13/- (2 /- post).

LOUDSPEAKERS-VERY

SPECIAL OFFER

!-

Rola (10,000 line) (2 -3 ohm). 3 1" squar 15/- (1/ -1;
8° x 5" Celestion elliptical 20/- (1!61
6 }" cire. 14/6
(1/6) ; 5' cire. 13/- (I /6) ; 5}" with trans. 15/- (1/6) ;
all 2 -3 ohm (p. & p. in brackets).

CYLDON 16 Mc /s and 19 Mc /s
TURRET TUNER with two sets
coils (state B.B.C. & I.T.A.
channels). Extra pairs of coils,
5/- pr. With knobs. ONLY 77/6
(2/6 post).
Valves PCC84 and
PCF80
included, or
valves
UCC84 and I CF80.

THE BRAYHEAD TURRET
TUNER, £7.7.0, post free.

BATTERY ELIMINATOR. Converts your Battery
Set to Mains. For 4 Low Consumption Valves (DK96
range). 90 v. 15 mA. and 1.4 v. 250 mA., 42/6 (2/6
post). 200-250 v. A.C. Size 51" x 31" x 2".
I.T.A. AERIALS clipping to existing mast I -2" dia.
3- element, 27/- : 5 -el.. 35/- ; 9 -el., 55 /- ; Loft mountg.
3 -el.,
5 -el.

20/-

5 -el.,

;

27/6

;

Combined single B.B.C. and

I.T.A., 75/- with chimney lashings

Co-axial
; aerial

;

cable semi-air -spaced, £d. yd. or 20 yds., 12/6
and cable prices carr. pd.
SEND 6d. FOR CATALOGUE

ANOTHER " READY TO USE "
I.T.A. CONVERTER
I.T.A. high gain converter. ALL
CHANNELS -ALL
AREAS
ALL SETS.
Direct switching
(I.T.A. to B.B.C.): internal power

-

pack

valves PCF80 and PCC84

;

moulded cabinet 8}" x 4" x 6 ".
No alteration to your set ; fitted
in 10 mins. 12 months' guarantee.

ARMOUR PLATED GLASS,
10; -, p. pd.

P.

£5.5.0

3P

16" x 14" x 3,16",

Mixed 4 B.A., 6 B.A. screws, mostly round and C.H.
but some C.S. 500 for 3/6 (post 1/-1.
Mixed rivets, alum. and copper, 500 for 3/6 (post I; -).
4 B.A. Simmonds nuts, 500 for 5'- (post
/ -).
1

2/2 each size, 6 post
free ; sizes in ins. 14} x 11 x 3/16 clear, 5/- ; 12 x 9 x
)! clear, 4/- ;
16 x 14 x 3/16 clear, 7/- ;
15 x 12 x

tinted or clear, 6/ -.

ELECTROLYTICS

INCREMENTAL

(post 1/6).
others.

TURRET

TUNER by famous manufacturer
35

0/-

ONOLLY

PERSPEX UNSCRATCHED, post

Complete with booklet and
fitting instructions. State set
and model no. when ordering.

for

WHY PAY MORE ?

Mc /s only

with knobs.

;

Valves PCC84 and PCF80. ONLY
77/6, post free, or without valves,
60/ -, or valves UCC84 and UCF80,

200-200 -200 mf. 275 v., 7/6
200 -100 mf. 275 v., 4/6 (post 1;-) ; many
-

NEW SILVERED MICA CONDENSERS.
values, 10/ -, post paid.

50 different

RESISTORS.

50 different values. i watt to I watt.
5/ -, post paid.
BATTERY CHARGER.
amp. 6 v. and 12 v., £2,
1

post paid.

Posted Orders to Worthing, please. Delivery by return. Terms :-one -third down and balance plus 7'6 in
four equal monthly payments. Postage with down payment.
(C.O.D. 2/- extra.)
These terms are applicable to all items except A.M. -F.M. chassis.
All goods are new unless 'otherwise stated.
-

G L. A D S T O N.E

RADIO.,

58a High Street, Catnberley; Surrey.

-

25 WORDSWORTH ROAD, WORTHING.

-Tel:: 2633; and 3 Church Road, Redfield, Bristol.

IL
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Tel.: 235

Tel.

:

51207

SAME D.117
SERVICE

VALVES
All

Guaranteed New and Boxed

1.9 V.

midget,

1A7GT
1D5
1H5GT

1115, 135.

DL

9/6 6X4

,

3A5
3Q4

10'8 12AH8

3V4

816 12AX7
7/- 12BA6
11/- 12K7GT

816 12AT7

6BJ6

76

12K8GT

9,6 12Q7GT
5/6 14S7
5'- 19AQ5
6 9 25A6G
7

-

25Z4G

7'3 25Z6G
7 6 35L6GT
7:-35Z4GT
9/-'35Z5GT
7/8143

10r6 50CD6G
7'8 50L6GT

613147

6BW7

6006G 26'9AZ1
8F6G

6K7G

6K7GT

8 6 BIS
48 CL33

8-

CY31
9 D77

DH77
DK32
DK91
9 DK92
- DK96
-

8

1,

EF91
EF92
E1,33

EL38

7 3 L'L41

18 8 EL42
8í- EL84
8161EM80

8 6 EM81

DF91, DK91, DK92,

6/9 PY81
5/- PY82
1619PY63
22/6 PZ30
9/8 SP61
11/6 U25
8/9 U50
916U52
9/6 U76

8/8
8/6
816

18r-

-

24,

A

SEND YOUR T.V. TUBES
TO US FOR REBUILDING

Via BRS (PARCELS) LTD. or BRITISH RAILWAYS

7/7/6

HERS RADIO
READERS
HILL,

COLBERG PLACE,
LONDON, N.16.

12"

16" and

21"

17"

£12.10

£10.10

£8.10

-

8

IS ",

14"

716

7
6Q7GT 18'8 DAF91
10/6 VP1321 2117 6 PL83
6 EF80
6SL7GT 7 - DAF96
7/6
8/- W76
14'- PY80
6SN7GT 76 DCC90 10 81EF86
WTT
6U4GT 11'6II%e
extra.
v'
Postage 6d. Ver
Z77
8.9
6V6G
7 Any I'areel Insured Against Damage in Transit 6d. extra.
6K8G
6L18

TUBES QUALITY REBUILT

3'8

7'9'- E1184 1316 U78
11/8 UABC80
14'6 EY51
9/6
121 UAF42
7:6 EY86
8/6
7/9 UBC41
8'8 EZ40
10/- UBF80 9/8
8'6 EZ41
6/6 UBF89
9/6
7 9 EZ80
9l- UCC84 18/126 EAF42 9'6 F'E7.81
9/7 6 EB91
5 6 W4/500 10'6 UCC85
111- UCF80 19/8
7 - GZ32
15'9 EBC33
KT33C
8/6 UCH92 9/9
76 EBC41 98 KT41
9,6
14/6 UCH81
8'9
11 - EBF80
8 -.. KT63
6/6 UCL82 13/9'- ECC81
81- UCL83 16r8
7/6 MH4
9 - ECC82
13F41
9/3
MU14
ECC83
9/8/-I
10 15,8/8 UF42
9/8 618
6 ECC84
919/- UF89
8 6 ECC85
9/6 PCC84
9/3
9/- UL41
12:6 ECF80 1116 I'CF80
22/6
26 9 ECF82 11'6 PCF82 12/- UL44
8'6
UL84
PCL82
11/8
8'6 ECH35 10 9'6
128 E01442 9 8 I'CL83 14/6 URIC
8.6 PENA4 11/- UY1N 12'8
15 6 ECH81
16 9 ECL80 11 9 PEN36C 9/6 UY21
UY41
7/PEN46
6/12 6 ECL82 12 6
7/6
22/8 UY85
5!6 PL38
5'6 EF39
10.6
8/6 VP41B
EF42
7
11`6 PL82
DL33
DL35
"$ DL92
8 - DL94
8 - DL96
7 8 EABC80

-

15!-

-

71612AU7

5U4G
5V4G
5Y3GT
5Z4G
6AL5
6AM5
8AM6
6AQ5
6AT6
6BA6
6BE6
8BH6

DA

334, 3V4.
10 6
- DF91
7'6 DF96
86
- DH76
7'6
1T4.

7 6 DF33

1616 6V6GT

1086X5GT
1N5GT 10'8 7B7
1R5
8:- 7C5
184
10'-7Co
1S5
7/6 7H7
1T4
7/-7S7
1U5
8'8 7Y4
3S4
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360

only Mullard and CRM

123 and

124

Mazda

£1.10
Carriage and insurance 10 /- each tube.
FULLY GUARANTEED SIX MONTHS

TERMS TO TRADE

LINE OUTPUT TRANSFORMERS
AND DEFLECTOR COILS

-'

Most types can be supplied. State set, make,
model number and part required. S.A.E. please.
C.W.O. or PRO -FORMA INVOICE
Term;
:

PRIME ELECTRICS
36,

(Dept. W /2)
QUEENSDALE ROAD, LONDON, W.II

(Nr. Shepherds Bush Central Line).
Callers

STAMFORD

:

10.30 -3

Mon. -Sat.

Phone PARK

Closed

1

131

Wed.

STA 4587

television course for you to study at home

Entirely new! Practical!
Bang up to date!
THE FAMOUS BENNETT COLLEGE
OFFERS YOU THIS
An entirely new course of study based upon
up -to -date techniques has now been prepared
by The Bennett College.
The course is non -mathematical, and
contains numerous clear diagrams, starting
from the very beginning (even including the
basic principles of sound radio receivers, if
desired) and covering all the relevant
knowledge that you need to know!
This is what you've been looking for! You
can now gain thorough knowledge of this vast
subject in your spare time at home. The
course includes: production of the signal,

scanning and reproduction of picture from
signal. 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, fill in the coupon below. Your
studies cost you very little, the book you need is
included in the cost.

r

To THE BENNETT COLLEGE
(DEPARTMENT B55TV) SHEFFIELD

Please send me details of the new

Television Servicing Course
NAME
ADDRESS
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UNDERNEATH THE DIPOLE
A MONTHLY COMMENTARY

B y ¡ canos

camerawork, studio accessories every case the result has been
operational methods and lighting. highly satisfactory. I.T.A. are
Movies and TV
The Television Society lectures proposing to " tailor " the polar
THE principal technical society deal with transmitter, aerial and diagram of the newest transin the U.S.A. that concerns receiver design, new techniques mitters to be installed in the

itself with television is the
'Society of Motion Picture and
Television Engineers. This was
established in 1916 in Hollywood
by a number of film cameramen,
including Charles. Rosher, who
;photographed all the big pictures
'of Mary Pickford, brightest film
star of the silent days. The
;cameramen were soon joined by
equipment engineers, photographic chemists,- lens specialists
-and in due course by sound
;recording engineers. The title of
the organisation was then, more
simply " Society of Motion
'Picture Engineers
the "and
Television" being added in 1950.
At first, under its new and
fuller title, television played a
small part,, as was appropriate
for a new appendage to the
academic body of the (then)
mighty and prosperous feature
film industry.
The tail now
seems to be wagging the dog,
' because
nowadays the great
majority of the papers published
in its monthly technical journal
concern themselves with television.

"-

British Societies
OVER here, the equivalent
technical body is the British
Kinematograph Society, which
has not changed its title but,
nevertheless, possesses a most
active Television Division, a
section which, somehow, does not
seem to clash with another somewhat similar organisation, the
Television Society. 'Both
societies are now very active;
indeed, a large number of BBC
and I.T.A. engineers are members
of each of them. As a matter
of fact, the societies do not
cover quite the same ground.
B.K.S. lectures and educational
courses deal with every aspect
of the - studio side of television;

and equipment. A recent well
attended lecture dealt with the
newest Cintel flying spot telecine
equipment, when a paper was
read by Ernest Traub, designer
of its,ingenious optical system.
The British Kinematograph
Society has had lectures on
Inlay and Overlay, the trick
electronic techniques used on
David Nixon's " magic " programmes, which was given by
Mr. D. R. Campbell of the BBC,
and The Evolution of the
Motion Picture Camera, by
Charles and W. P. Vinten, a
paper which also devoted much
attention to the new lightweight camera dollies for television in the studio and on
exteriors.
The B.K.S. has organised a
symposium on studio lighting for
one of its lectures next month.
Experts in both fields will talk
about the organisation of lighting for films and for television.
This should attract a large
audience of television and film
technicians who want to know
all about the other man's job.
,

Satellites
THE BBC pioneered television

for the world.
Almost
complete coverage of Great
Britain and Northern Ireland has
been obtained with eighteen
transmitters
having effective
radiated powers of from .2 kw.
to 200 kw., plus some recent
smaller relay transmitters, known
as " translators." The I.T.A. is
following up with knowledge of
the problems which have been
surmounted by the BBC, plus
some entirely new ones arising
from the use of Band III. There
has been some daring use of new
types of directional aerials by
Mr. P. A. T. Bevan, the I.T.A.'s
Chief Engineer, and in almost
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remaining smaller areas, such as
East Anglia, Kent, Devon,
Cornwall, Solway, Berwick and
North -east Scotland. There will
in addition be a number of
small-powered satellite transmitters, somewhat on the lines
of the BBC's " translators," in
parts of Western Scotland and the
Isle of Man. I was surprised to
hear that the Kent area. was tó
be classified as a satellite.
I
would have thought that this
prosperous
corner
of
the
Kingdom could support an
independent programme corripany with a local studio.

How Small?
and I.T.A. transmitter
coverage are similar inasmuch as they are an arrangement of many transmitters of
varying powers, to suit each
particular area. When it comes
to studio facilities, however,
there is a big difference. The
BBC has large and extensive TV
studio facilities in various parts
of London, principally in the
Shepherd's Bush district, but
fairly modest studio plants in
the provinces. The major I.T.A.
companies, on the other hand.
have quite large provincial
accommodation in
Manchester. Birmingham. Glasgow and other big cities, which
is superior in most respects to
some of their London studios.
Even the smaller I.T.A. programme companies at Southampton, Newcastle and Cardiff have
extensive stage space and., large
staffs. Generally speaking, the
numbers of staff employed per
station is said to be much
greater than that required by
American TV stations of equal
importance. It is not unusual
for a small American TV station
to put out over 20 per cent. of
BBC

studio
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the
lap.) live production
balance being film and networked
programmes -with a staff of less
than sixty. If the same methods
were used here, then areas with
even smaller populations than
Solwáy, N.E. Scotland or Devon
and Cornwall could support
their own local I.T.A. television
programme company.

A Classic Debunked
THERE are a number of plays
of the slightly arty Irish
type which have long been
regarded as master- classics of the

One by one, they are
stage.
being taken out, dusted and
made into television plays by
both BBC and I.T.A. Granada
resuscitated J. M. Synge's The
Playboy Of The Western World,
which has long had the reputation of being a masterpiece of
Irish whimsy. The highly melodramatic plot concerned the
activities of a village half -wit
who boasts that he has killed
his father, thereby capturing the
adulation of the villagers. What
happened at the end of the story
I cannot tell, because the dialect
was so thick and heavy as to be
practically unintelligible and I
had Io switch over to the BBC
For the first
in self -defence!
twenty minutes or so, all the
r rtistes, especially Joan O'Hara,
who played Pegeen, might just
as well have been speaking
Chinese. One almost felt that
the producer of the play might
be saying " I dare viewers to
understand any of this dialogue!" When will television
producers realise the dangers of

broken -English, dialect, regional
accents, local slang, gabbled dialogue and poor diction.

The Elizabeth Plays

'J`HE 400th anniversary of the

11
accession of Elizabeth I to
the throne has naturally led to a
fair number of stage plays, films
and television plays devoted to
incidents in her reign. Both TV
channels have done well with a
number of productions which
allowed their respective wardrobe, make -up and hairdressing
departments plenty of scope. The
BBC's Till Time Shall End was
specially written for the occasion
by Clemence Dane, and concerned the first three years of
Elizabeth's reign when her
court was plagued with gossip,

intrigue -and suitors

for her
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hand. Gwen Watford played the
part of Elizabeth with great
dignity and power, and 'scored a
great triumph, worthy of the
winner of this year's Guild of
TV Producers and Directors
award. The award was for the
" TV actress of the year." Other
players who did well in this very
fine BBC play were Tony Britton
as Dudley. Fabia Drake as Kate
Ashley and Alan Webb as Cecil.
Michael Barry's direction was
excellent.
Associated -Rediffusion's contribution had the rather horrific
title In The Shadow Of The Axe,
and was adapted from Andre
It
Josset's play Elizabeth.
concerned itself mainly with the
quarrels and reconciliations of
Elizabeth and Essex, played by
Catherine Lacey and Lawrence
Payne respectively. Here was
quite a different interpretation
of the personality of Queen
Elizabeth I. equally excellent and
convincing.
The production
and technical values of this play
were as good as any I have seen
on commercial television, and
the costumes and decor were
faultless. I couldn't help thinking that, good as this play was,
how superb it would have been
in colour television! Costume
and period plays come over very
well in black and white, all the
same, but must demand a very
high standard of finish on
scenery and properties. Perfectionism in any of these departments means money -lots of it.
Fortunately. Associated- Rediffusion can afford it, with a
gross revenue from advertising
of over £250 each week. A-R
certainly achieve quality and
gloss with their more important
dramatic shows. Pity they have
to have so many " naturalbreaks for advertising! However, no advertising. no play!

Telegraph Co. Ltd., will embody
the most modern equipment,
including a new camera of
cylindrical construction which,
although only 4in. in diameter
and 11 in. long, gives a picture
of a much higher standard than
is usually associated with miniature equipments of this type.
Two of the new Marconi
BD871 cameras are to be used
in the installation and each can
have a dual function. Mounted
on a tripod stand and fitted with
a zoom lens either can be employed for viewing auditions,
casting or rehearsals in the
theatre. Mounted on a pedestal
in the projection room either is
available for telecine work. In
this position they can be swivelled to " view " the film running
through either of three projectors (two 35 mm. and one
16 mm.) or filmstrip in a slide
projector.

Miniature Transmitters

IN

telecine work the camera
scans the film frame and converts the variations in light and
shade into electrical (video)
impulses. The video impulses,
and also those derived from the
sound track, are fed tb radio frequency modulators and amplifiers: 'These are crystal -controlled miniature transmitters.
The modulators do not, however, feed their outputs into in
aerial system as for broadcasting usage; instead, they are
conveyed along cables to the 43
receiving points. In the same
way the output from the auditioning camera is fed to another
radio-frequency modulator and
amplifier and similarly distributed. The receivers, therefore,
have four radio-frequency
signals fed to them, namely the
BBC and I.T.A. signals and the
signals emanating from the
cameras. It is planned to use
one camera permanently for
telecine and the other for use in
the viewing theatre or for telecine as required.
The 35 mm. projectors can
run either " married " or " unmarried " prints and are modified to use magnetic stripe film.
These projectors and the associated sound systems are being
supplied by R.C.A.
(Great
Britain) Ltd. while the interoffice cabling is being carried
out by Belling & Lee Ltd.; boat
under sub -contract to Marconi's.
.

TV to Aid Advertising

L.P.E.

TELEVISION LTD.,
the television, cinema and
radio advertising division of the
L.P.E. organisation has commissioned the planning, engineering and installation of the
most comprehensive system of
closed -circuit television and telecine of its type ,in this country
and possibly the world.
This project. which has been
entrusted to Marconi's Wireless
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AMAZING OFFER
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VIBRATOR PACKS. Input 6v. D.C. Output approx. IOOv.
D.C. at 30 m /amps., fully smoothed and R.F. filtered. Size 6) x
5 x 2in.
Fitted with Mallory 629C vibrator, BRAND NEW.
Boxed, 12/6.

UNITS TYPE

RF

25

Switched

' 0/

Tuning 30 to 40 Mc /s. Includes three SP6 Is. Carriage 2/6.
TYPE 26. Variable tuning, 50 to 65 Mc /s. Including two EF54s
and one EC52. Carriage 2/6.
1,7
(Circuits in stock for both types, 9d. ca.)

1r /-

Complete with

STROBE UNIT
; 5-EA5O ; 5P61.

6-EFSO

:

35/-

P.

/6

Relays, etc.

P.

MIXER UNIT TYPE

79

Frequency range 172 to 190 Mc /s. Comprising :
VCRI39A
Cath. ray tube ; 7-EF50 ; EF5S ; 4-EA50 : 2 -EB91 ; 5U4 ;
VUI20 and EC52. Standard main input 200-250 volts 50 c /s.
Ideal Scope Basis.
Carriage

£5.1 0.0 5/

CRYSTAL CALIBRATOR For No.
10 kc /s,

100 kc /s.

controlled oscillators

;

handbook, etc.
BRAND NEW and BOXED.
This powerful 4- element, pre-assembled, wide spaced Band Ill
beam Aerial by a leading manufacturer. Supplied complete
with cranked pole and wall fixing brackets, can also be loft
mounted. Listed at 55/6.
Our price, Brand New, in maker's sealed carton, 39/5
4- element Aerials, array only, for mounting to I.'lin. diameter
mast, 25/-.
Cellular polythene Co -axial Cable at 8d. per yard supplied
if required.
Terms : Cash with Order or C.O.D. Carriage 2/6 extra.
Mail order only.

EQUIPMENT CO., LTD.

G. C.

2,

PARK ROW, LEEDS,

3

í4.I9.6.

í8.I9...

RADAR TX UNIT TYPE 1683
Complete with the following valves : 2-6C4 ; 832A 829B
2 -5R4G 3 -6AC7 ;
6V6GT
931A photo multiplier with
associated network. Also 2- blower motors. Input 80-115 volt
;

400 to 2.600 c /s.

26v. D.C.

BRAND NEW.

f6. 10.0

1

MITCII.AM 8331.
DAF91 9/DAF96 9/8
DD62010/8
DF91 8'8

9/8
9/-

DH713

DK91

EABC93
F.AF42

08

EB91 5/9
EBC41 9/3

EBF83 9/8
EBF83 9/6
EC91
8/9
ECC33 8/8
ECM. 8/8
ECC33

91101-

ECM)
ECC8510/8
ECF83
ECFd3
ECH33

12/8
12/8

ECH42198
ECRU 9/8

ECL80
ECL32

EF37A

12/6
13/8

10/3
EF40 15/EF41 9/8
EF42 12/EF50 (A)
4/8
EF80
8/-

EF85 7/8
EF86 12/EF89 10/EF91 8/6
EF95 14/EL42
EL84
EL90
EM80
EM81
EY81
EY84
EY86
EY91
EZ35

10/-

9/8/8
10/11/6
10/13/14'6
9/8/8

EZ40
81E?A1 10/8

EZ80
8/EZ81
8'FC2 14/8
FC4 23/8

FCl3 14/8
FC13019/8
GZ32 13'8
1)33

H63

4/9
10!-

HBC90 8/HL92 11/8
HL133D
11/8
KT33C
1218
KT66 16/6
LZ319 12/8

MKT4(5)
(or 7) 21/ML4 12/8
MSP4 15/MU14 101MX40 15!-

N153
N154
N727

11/3
11/3
8/8
PCC841118
PCFdO

12/8
PCF82
PCL8211/8
PCLO3

12/8
15,'8

PENA4

11/8

PEN4VA
11/8
PL36 15'PL82 10/PL33 14!PY80 8/3
PY81 9/8
PY82 8/8
PY83 8/8
R10
22/R19
19/TDDS 15/-

TP22 12/8
U142
8/8
U147
9/9
U153
9/8

UABC80

10fUAF4210/úBFBÓ 8Ì8
CC/142
UC1)81

10/-

UF41

9/UF89 10/UL41 9/8

ULB4
UY41
UY85

9/7/6
8/VP4B 17/8

W81M 8/8
W142
9/W719
8/8
W727
8/8
X78
19/X73
11/9
Z21
10/8
Z77
10/8

8/6
8/8
9/5Y3GT 8/6
Z152

Z713
1R3

6ZT10 6AL5
8AM6

6AN6AQ5
6BA6
613E6

63J6

6BR7

b/9

9/5/7/8
8/8
8/3
7/6
12/8/8

6BW6
6B W7 9/8
6BX6 8/8
6D2
5/9
6F1 19/8

6F12
8/8
6F13 18/8
6J5G
6/6

4/8

6K7

6K7GT 10/6KCGT
6L1

6L6G

12/3

Includes
I

-6SQ7

3-6L6M

:

;

1

-6H6

;

5/6.

12 -6AC7 ; 1-6SQ7 ; 5 -717A ; 6-6SN7GT ;
slow motion drive ; transformers ;. chokes,
;

£4. I 9.6.

BRAND NEW.

BC929A INDICATOR
Includes 3BP1 tube ; 2-6H6GT ; 2- 6SN7GT ; 6G6G ; 6X501;
2X2G ; large 24 volt motor drives switch, etc.
65/_ P' P'

5/,

7'8

12/8
21/6N7G/GT
6SL7GT8f
/8
6SN7GT
8
6X5GT 8Ì8
12¡8

7Y4
8D3
8/8
10LD11
12AH8 10/9
12AT6 B'9
12AT7 8/9
12AU7 9/12AX7 9/12BA6 8.9

I82A INDICATOR
Includes

517C tube

:

247

í3.I9.6.

ÿ -inch Square
Acos 2-inch Round
Acos If -inch Round
Acos 2 -inch Round

3/6
5/_
7j6

Lightweight moulded hand micropho,.ne
for NEW

FREE Lists

Components.

"

18/8

12/6
case,

ONLY

of Valves

;

PRACTICAL WIRELESS
OPEN MONDAY TO SAT. 9-

See

12Q7GT

UCL8310l8 6J7GT
5OLSGT8
9/8
19.'8
10/10 /Quotations given for any types not fated. Obsolete and old
types a speciality.
Send for lists.

transformers, etc.

;

5'P.

CRYSTAL MIC. INSERTS

Send

35Z4GT8/8
/8

5U4G

;

INDICATOR UNIT TYPE

12K7GT

10/8

4 -SP61

R.F. POWER WATTMETER. Complete with 41in. I mA.
Meter, Magic Eye indicator ;
2 EF50 diodes and rectifiers.
Inputs : -12v. ; 80v. D.C. or
100/240v. A.C. 50 c /s.
NOW ONLY

of the above insane.

12K8GT

;

57/6

128E6 9/3
12BH7 10/12J7G/GT

12Q7

/

5 -.

SYNCHRONIZER UNIT

17/8

61,18
61,19

787

p. p

PYE 45 Mc /s STRIP TYPE 3583
Complete with 12 valves. le-EF50 ; E834 ; EA50 ; with modification data.
ABSOLUTE BARGAIN
Carriage
ONLY

MAIL ORDER DEPARTMENT
211 Streatham Road, Mitcham, Surrey.
ALL VALVES LISTED ARE NEW STOCK
O Terms C.IV.O, or C.O.D. Postage 3d. per valve.

AZ31 10/8
B65
8/8

;

;

/

-

Post

free.

RF WATTMETER TS /87 /AP
switched positions 0/10/15/30 watts. Complete with photoBRAND NEW
7 V
6
Post free.

cell spare lamps calibration
charts ; leads and transit case

39/6

RST

Set

19

I
Mc /s. ; spot frequencies ; Crystal
includes 5 -125C7 valves, neon modulator

;

suitable for any

2/6

Quartz Crysta's

;

Transistor

" for

more Bargains.
THURS. o'clock.

6-

1

HENRY'S RADIO LTD.
DEPT. PTFI,

N143

5,

HARROW ROAD, EDGWARE ROAD, LONDON, 0/.2
TEL.
FADD:NGTON 1008 -9
I
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ALPHA RADIO
SUPPLY CO.

LINE OUTPUT TRANSFORMERS
Type No. Used in Model No. Price
L01 Pye V14C, PAM 750-751,
... 47/10
Invicta 126, 122
46111
L02 Pye VT17, PAM 752-753
LUS
T,
TMi
1
1Pye 3334 'CInvicta
46/11
CW17, C817, CW17T ...
1.04 Pye V4- V7-VT4 -VT7, PAM
Invicta
908 -908- 952- 953 -958,
552
118 -119 -120
... 39/5
LO5 Pye V2 -VT2, PAM 954
... 47/2
L08 Pye V59C
[.09 Pye MV30, Invicta 108. 110... 37/8
L010 PAM 906. Invicta 114 -115.
Pye FV2C. FV4C. PAM 901 50/9
L011 Invicta 112- 117 -904, PAM 904 37/6
.. 55 /11
L012 Invicta 105 -107 -111 ...
81 /11
L013 Regentone BIG 12/5 ...
L014 Regentone 14T, BIG 15 /5 and
109'3
17T
L015 Regentone BIG 15-17T -17C
..
88/and 17 COMB ...
R143C,
R143T,
L016 Regentone
.

VALVES
CL33

2012

CY31

1211018

DAF96
DF96
DK96
DL96
EBC33
EBC41
EBF80
ECC84
ECC85
ECH35
ECH92

.

R173T, R173C, R173 COMB... 95'L017 Alba T372. T472. T372V.
T392. T492- 9872B, TR9872,
T483 -0971
L019 Alba T394, T484. 9874. T304.
...
T494, T504, 1974, T301
...
1020 T321. T324. T524. T424
...
...
L021 T536. T436
..
L022 Regentone BIG 12 _
935 -933- 940 -939 -934L023 Cossor
937 -936 -931, R17A- 942-944...
...
946 -930 -943
L024 Cossor 927-932-929
919 -920 -921- 924 -9261025 Cossor

ECL80
EF39

.

T529FM,

T741FM,

EF41

EF42
EF50
EF80
EF86
EL41
EL92
EL84
E M 80

4312

90 /-

61/11
58/6

.

76'-

T724FM,

T744FM,

T641,

N78
OZ4

41-

U14

818

0325

PCC84
PL81

8/6
14/6
12/6
10/6

U26

1016

1318

6X50

9/9/11/8
10Ì-

8/9 12AX7
15/6

10/8
13/6 105

12 /6 25A6
10/6 25L6

1H5

10 /6
8/6 3á5L6
7/6 35Z4
7/- 42
8!-

9l- 1N5
8/9 11(5
12/- 155
816 íT4
10/- 3S4

46111

-

6V6G
6VOGT

12ÁT7
10 /- 12AÚ7

VÚ39
X78

67'-

9/-

PCF80

14/6
11/- UCH42
121- ÚL41

EY51
EY86
EZ40
EZ80
GZ32
HL23DD

... 6915

925 -926

L026 Cossor 916- 917 -918 -923
L027 Alba

EF40

43/2
34/5

KT61
KT66
KTW61

10/6
10/8
10 /6
7/6
10/30/6
10/4
9/6
10 /6
10/8
11 /13/6
7/8

.

CTM17F,

PROJECTION l'.V. LINE OUTPUT
TRANSFORMER
Used in most projection sets ea. 45 8'- PHILIPS EII'f
ea. 138/9
8'- TRANSFORMER ...
LOUDSPEAKERS
10.... 1918
...
...
7' x 4" Plessey
... 25/6
...
...
6 10" x 6" Plessey
... 17/6
5° Goodmans or Plessey ...
... 25;6
..
7B 10' Goodmans or Elac
14'- ACOS MICROPHONE MR' 33 -1
14'- Crystal, hand or table use. Omnidirec14-- tional, brand new in sealed carton,
50 /-, 29/6 each. P. & P. 1/7.
86 listed ACOS
MICROPHONE 39-1
9--stick
crystal hand Mie. Listed
Pehcil
13.'8
105,/ -. Special price 59;6. P. & P. 16.
78
Our 1958 59 Fully Illustrated
8'CATALOGUE
12'of components and accessories
invaluable for enthusiasts and
7/6
engineers -is now available. Send
7i1'- in stamps for your copy to -day.

14- 3V4
15/- 5U4
81- 5Y3GT
12/6 5Z4
5/6 6A7

10 - 6AL5
13/6 6AM6
16 /- 6F6G
PL82
9/6 6F1
PX25
12.6 6F13
PY80
9/- 6F15
PY81
10/- 61(70
PY82
9/- 6K8G
PEN4VA 15 /- 6L6G
PEN25
5/- 6L18
PENA4
15/- 6Q7G
á/- 6SN7
1416 SP41
á/- 6SL7
919 SP61
27/10 6U4
11 /- TP25

ECH81

43/2
09715,
.
46/.

T493,

17TCDL, CTM21F

BEFORE DISPATCH

.

L018 Alba T4NB,

L033 Cossor 945F
CW17F,
L034 Pye

GUARANTEED ALL TESTED

.........

U1253

LINE OUTPUT TRANSFORMERS
Type No. Used in Model No. Price
... 33/9
...
...
L028 Pye V14 ...
.,. 5112
...
...
L029 Pye VT21C
...
... 67...
L030 Cossor 945
... 78/9
...
L031 Cossor 947
... 40 ...
L032 Regentone TT7

9Ì8

8-

-

L.T. METAL RECTIFIERS
FULL WAVE
12 volt 1 amp. 4/3: 12 volt 2 amp.
volt
12 volt 3
4 amp.Q
1 6:12 volt 6 amp.
Order now. We do not expect these
these
at
rectifiers to last long
giveaway prices.

8'6
20(- add 1/9
Packing charges extra. as follows Order value 101- add 1/3
TERMS : Cash with order or C.O.D. PostageFeeand
business
see inside cover of our catalogue.
of
terms
For
fu
Postage
3'
-.
and
Minimum C.O.D.
£6 add 3,6.
40 - add 2;6
Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m.
9'694

;

:

;

1

;

103

LEEDS

TERRACE, WINTOUN STREET,

CHASSIS

swg Aluminium. Strengthened corners.
All 2i" deep.
í1S° x 71" 7.6
C
x
4' 4/8 12' x 6"
"
x 5i"
5/6
14" x 9"
11 10" x 7i6'6
Prompt service. Add 1 post and pack.
Orders over £1 post free. Any published
18

rhassis available. Enquiries invited.
Sweetnam & Bradley, Dept. AX
BRISTOL ROAD, MALMESBURY, WILTS.

LINE
OUTPUT
TRANSFORMERS
Most types available. State
Make and Model Number
of Receiver when ordering.
S.A.E. please with all enquiries.

HOWORTH
51 POLLARD LANE,
BRADFORD, 2, YORKS
Tel. 37030

FIRST -CLASS
TELEVISION and
RADIO COURSES

NEW -MAX ELECTRONICS
220 Edgware (toad, London. N .2.
PAD 5607

.

.

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

.FREE

LEEDS, 7.

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.1.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateur? Exams., Gen. Cart.
of Educ., London B.Sc. (Eng.),
A . M .1. P . E . , A.M.I.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication.
It may well
prove to be the turning point in your
career.
1885 -OVER
150,000 SUCCESSES

FOUNDED

NATIONAL INSTITUTE OF
ENGINEERING
(Dept 462), 148, HOLBORN,

LONDON, E.C.I.

www.americanradiohistory.com

For Iondon's Finest Bargains in
electronics, tele, islon and radio
equipment.
TAPE
LARGE
SELECTION
OF
RECORDERS ALL GUARANTEED.
FOR EXAMPLE

FRUSTRATED EXPORT ORDER.
3 -speed tape recorders. brand new
in maker's cartons, fitted with latest
Mark IV Collaro tape deck. 4 watt output, plays all pre- recorded tapes. Instantaneous track change over. With
microphone and tape. Current list price
55 gns.
Our Price 41 ens. Leaflet
available on request. Also smaller
version of the above machine, current
list price 49 gns. Our Price 35 gna.
complete with tape and mike. Fully
guaranteed.

T.V. TUBES
BRAND NEW FULLY GUARANTEED
14in. M.W. 26-24 tubes. £16.10.0
Vin. M.W. 43-64 tubes, 217.10.0.
21ín. M.W. 53-80 tubes, 220.0.0.
P.P. & Insurance on all tubes, 15/ -.
T9/3 -9in. Ferranti Tube, 4 volt filament
with the use of a filament transformer,

this tube will replace Brimar, Mazda.

G.E.C. 9in. tube, price £5.0.0 inclusive.
REVACUUMED
&
GUARANTEED
loin. and 12in.. £6 : 14in., £5: 15in.
and 17ín.. £7.10.0.
A full range of F.M. and A.M. Tuners,
Hi -Fi and stereophonic amplifiers.
record players. record changers. A.M.
and F.M. Radiogram chassis. All types
and makes of test Instruments, shavers,

typewriters. radios (battery and transistors).
Special Offer. German " 2 -D " Radiogram Chassis. Med., long, short and
F /M,.3 speakers. Only 238. or complete
in beautiful cabinet, £38 including
P. & P.
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CORtESP0NDEN
FERÇUSON MODEL 989

SIR,- Having

benefited

many

times

from

365
The Editor does not necessarily agree lice"
the opinions expressed by his correspondents. All letters must be accompanied by
the name and address of the sender (not
necessarily for rublication).

arrangement, as shown in the diagram. The
circuit was taken from the " Mullard Maintenance Manual. " -L. F. MARS11, Mullard Ltd.
(London. W.C.I).

information given in PRACTICAL TELEVISION
may I, as an amateur, be permitted to give the
results of an experiment carried out on an old
Ferguson Model 989 which was passed to me
SERVICE DATA
because the tube was broken.
SIR, -Would you please allow me space in
Using an isolating transformer, I fitted a I7in.
your excellent magazine to air my views on
Brimar Cl7FM- discarded because of low service data.
emission -in place of the broken 16in. Mullard
In recent issues. many readers have told of
MW 41 -1, using a small length of aluminium their experiences in trying to get service data
angle for base with a strip of rubber and from manufacturers. and have failed, with the
aluminium to secure the tube in position.
result that they at once write to this magazine
Apart from a negligible loss of focus I have asking for the firms to be listed who refuse to
obtained a very satisfactory picture. Hoping this supply. This in my estimation would be entirely
will be of some use to
wrong as if this journal
other readers. -C. H.
did as proposed by some
CROSSaY (Holloway, N.7).
SPECIAL NOTE
of its readers. it would
Will readers please note that we are unable
" Kill the goose that
COSSOR MODEL 937
lays the golden egg," in
to supply Service Sheets or Circuits of exSIR, -Re the answer
other words they could
government
apparatus,
or
proprietary
of
makes
to
P.
A. Vine
refuse to supply this
of
commercial
receivers.
We
regret
that
we
(Coventry)
i n
your
magazine with the necesDecember issue o f
are also unable to publish letters from readers
sary data, and then
PRACTICAL TELEVISION.
seeking a source of supply of such apparatus.
where would we be ?
I had sorne fault on a
I think if these readers
Cossor Model 937 and
who
instigate
these
it was due to sound instability caused by harmonic methods would have a little patience, this service
feedback from the detector circuits.
data would be available
in the near
Cossor has a modification for this which con- future through the channels toof them
this magazine.
sists of removing the second I.F. sound stage and as I have done, obtain the copies of " Radio or,
&
then getting increased A.F. gain by using the Television Servicing " when they become available.
first I.F. stage as a reflex audio amplifier.
I have found out that one can learn a lot
HENRY BURNE (Irvine).
by examining a television receiver, when not in
use, without the aid of service data. -FRANK
MALPASS (Hednesford).
"PICTURE TUBE SUBSTITUTION"
6

-

SIR;-With reference to the article " Picture

Tube Substitution," by G. Earl, published
in the December, 1958, issue of PRACTICAL
TELEVISION, the method of obtaining the first
anode voltage, as shown in Fig. 4 of this article,
will only obtain a voltage of approximately 300 v.
with respect to chassis, which is insufficient when
cathode modulation is employed.
A first anode voltage of the order of 250 v. with
respect to cathode is required, therefore, at least
400 v. with respect to chassis will be necessary.
This can be obtained by using a voltage additive
O

i1F.TSOV

SOBELL T121

-I would like to add a few remarks to your
diagnosis,

SIR,

in November issue, of a Bradford
reader's intermittent trouble with Sobel! T121.
In this model, I.F.T.s T3 and T4 are covered
with a sticky cellophane tape, which by chemical
action produces multiple greenspot in the
windings.
T3 is common to sound and vision. which
explains dual nature of symptoms.
Replacements are not available, but they are
simple to rewind by hand, and I would advise
that both are dealt with to avoid future trouble.
W. E. H. (Windsor).
.

A READER'S HINT
would like to pass on to readers of
PRACTICAL TELEVISION a simple cure for Band
I signals breaking through on Band III using a
Teletron coil kit converter Mark I. After trying
the usual wavetraps of various types I found, by
winding three turns of 22 s.w.g. tinned copper wire
on a tin. drill shank spaced the diameter of the
wire, and soldered between the first valve control
grid and chassis, it completely trapped Band I
signals, and gave a 25 per cent. increase in
Band III picture and sound. -C. E. DRAPER (St.
Albans).
SIR,

Er/arinng

HT line

ÁC
mains

'/77/x'.
Picture tube substitution.

A voltage additive arrangement.

-

-I
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News From the Trade
Plastic Tuner Discs

NEW polystyrene tuner discs are incorporated
in the tuner units manufactured by Radio
and Allied Industries Ltd., Slough, for their television models TPS 173 and MP. 17. The discs
or rotors are moulded in Styron 475 high -impact
the essential
polystyrene which combines
properties of insulation, dimensional stability and
lightness in weight.
One disc carries the oscillator and band -pass
coils, and various condensers and resistors which
provide a tuned circuit of the frequency required.
The other disc carries the aerial coils. These

uniformities impress themselves on the beam
and appear as spurious picture signals.
The function of this so called " field-mesh."
which is located at a point of least beam interference, is to correct the approach of the scanning beam to the target by ensuring more accurate
alignment of the electric and magnetic fields.
In this condition the mechanism of discharge
has increased efficiency because the beam
approach and deflection return path is constant
over the whole scanned area. Furthermore, the
displacement of the return beam from the forward
path is reduced. so limiting the amount of
geometrical distortion produced in the scanning
section of the tube. In addition. the field mesh
hides the inevitable faint blemishes on the first
multiplier stage which otherwise would appear
on picture.
One further feature of the new series of tubes
is the re- shaping of the main electrostatic focusing field in the scanning section. so that secondary
electrons from the mesh are prevented from
lowering the beam modulation and upsetting the
sharpness of the return beam. The tubes have
in consequence a lower D.C. output current. so
ensuring better freedom from dynode saturation.
and giving a signal current of greater purity and
much better resolution.
At present two versions of the field -mesh image
orthicon are available, the P -807 used for all
normal monochrome work, and the P -809 which
has found successful application in colour cameras.
-English Electric Valve Co. Ltd., Chelmsford,
England.

New Plessey Deflection Yokes
ANEW range of deflection yokes for

The new tuner unit.

coils terminate at various contact points at the
back of the disc and both discs move in unison.
The required frequency is determined by the disc
position, the disc contact meeting two sets of
switch contacts, one for the oscillator and R.F.
band -pass sections and one for the aerial at a
predetermined position in the unit. The unit
is a semi -incremental inductance tuner capable of
receiving any of the thirteen channels plus
V.H.F. / F.M.

110 deg.

cathode ray tubes has been manufactured
by the Plessey Company Limited, Ilford, Essex.
The range includes a fully flared Ferrite split
ring with a cut -away portion which reduces
weight, and consequently cost, without sacrificing
performance.
In addition. a solid flared split ring and a yoke
built up from four segments are available in
Ferrite. A fully flared yoke is also available in
Caslam material.

English Electric 3in. Image Orthicons
FOR some years now the 3in. image orthicon

manufactured by The English Electric Valve
Company has enjoyed a reputation for producing
television pictures of high photographic quality.
This property of the tube is, in no small measure.
due to the incorporation in the design of an
electrode which corrects the decelerating field on
the scanned side of the target. This electrode,
in the form of a fine copper mesh. ensures that
the decelerating field is strictly linear as distinct
from the somewhat curved field in other versions
of the tube. The mesh is, necessarily, of very'
high uniform transmission since the scanning
beam passes through it twice, and any non-

A flared ring core for use with 110
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NOIE AVAILABLE AGAIN
in
an enlarged, revised edition

367

A NEW LEASE OF LIFE

-

FOR YOUR T.V. TUBE AND
RESTORATION OF BRIGHTNESS
pending.
Reg. design.
B12A

TELEVISION
ENGINEER'S
POCKET BOOK

Pat

PRICE

TYPE
SERIES
VARIABLE

AUTOMATIC
VOLTAGE
RANGE
From 6.3 up

Edited by J. P. Hawker

to 12.6 volts.
All tube sizes.

This new and enlarged edition has been extensively
revised to cover recent developments especially changes
in receiver technique since the inception of the I.T.A.
network on Band 3. Information is included en standards
and waveforms ; British TV network (including fieldstrength maps) ; basic circuitry ; projection television ;
Band III conversions ; installing and servicing ; aerials ;
interference ; fault tracing ; and valve and picture tube
data, etc. Over 200 illustrations, over 250 pages.

Only

12s.

6d. FROM ALL BOOKSELLERS

of difficulty I3s. 6d. from GEORGE NEWNES
LTD., Tower House, Southampton Street, London, W.C.2.

NEWNES

pages

Pied
Television offers unlimited
scope to the technically
qualified.
Details of the
easiest way to study for
R.T.E.B.
Cert., City and Guilds,

Television,
Television
Servicing, Sound Film
Projection,
-R a d i o
Diploma Courses, etc.,
are given in our

Handbook

143 -page

" ENGINEER-

ING OPPORTUNITIES"
which

also explains the
benefits of our Appointments Dept.

We Guarantee

" NO PASS -NO

FEE

If you are

/zo

"

earning less than
a week von must read

this enlightening book.
Send for 'our copy NOW -FREE and
without obligation.

WRITE TO -DAY
rakish institute
I

!

of Entieceriot Technoloe,

College House,
29-31. Wright's Lane,
Kensington. W.S.
237.

Unlike valves, over 80% of T.V. tubes can be made to give
extra useful life and service (for months and months or even
years) with these amazing truly successful plug -in booster units.
We can now offer these units for all makes of T.V. sets and
tubes A.C. or A.C./D.C.
Important. When ordering, state malte and model No. of
set and tube.
Terms P.O. C.W.O. (C.O.D. charges 1/4 extra). Money
refunded if returned in good condition within 7 days.

SINCLAIR

ELECTRONICS,

NEWPORT COURT, CHARING CROSS
ROAD, W.C.2. also at
247 BRICK LANE, LONDON, E.2. SHO 7424
18,

'television Aerials.

IN

TELEVISION
148

Duodecal base.

NO SOLDERING
NO WIRING
jUST PLUG
IN
IT'S AUTOMATIC
IT'S GUARANTEED !

Dept. PT.

... or in case

[OPPORTUNITIES

30'-

Post, packing
& ins. 2/6.

IET

I

Band III 3- element
24/8
5- element, 37/6 : 8- element, 57/6.
B.B.C. Single Dipole. 32/8: H, 74'8
" X " 74/6. We carry large stocks of good
aerials. Send S.A.E. with your requirements
and we will reply by return.
Air -Spaced Coaxial Cable, 9d. per yd.
63 /- per 100 yds. Crossover Boxes, 12/ -.

:

Coaxial Plugs, 1 /-. Coaxial Sockets. 1 / -.
fon-cran Magnets, 5 / -. Television Tables.

67/6.
Electrolytic Condensers, 64 +120
mfd., 9/ -, 100 +200 mfd., 1008. 100 mfd., 818.
16 mfd., 3/ -.
8 +8 mid., 2/8.
8 mfd., 1/9.
Speakers. Sin., 12/8. 61n., 18/8. 81n.. 21/6.
lain., 28 /6. 7 x 41n., 16 / -. 9 x.5in., 22/6.
Guaranteed Brand New Stock. Electric
Blankets, Single Size, 67/6. Double Size,
87/6. B.S.R. 4 -speed Record Changers,

27.12.6, plus

3/6

carriage.

Guaranteed Valses

AZl 12/8 PCL83
UCL83
3C1
18/6
15CBLl 21/6 PL33 15'- UCC8415 /- 5Y3
5Ul
AZ31 12'61

CBL31

12/6

10 /6

10/6

PL33 22/6 UCC85 15/- 5V4 10/6
11/- 554
10/6
CL37 14'81 PY 32 178 UL44 22/8 6A7
17/6
CY31 12/61 PZ30 1706 U1,46 18/6 6AQ5 8/8
DDT4 1816 PCF80
UL84 11/- 6BA6 8/6
EBL31
17'6 UF89 12/6 6BG6G
UY85 8/6
6
EBC33 19 P83
8/6 IA7 16/6 6CD6G17l8
FY83
14/81
10'8 lAS
3/6
22/6
EF85 9/6 FL81 178 1N5 13/6 6F6
8/6
EF80. 1I /6 PL33 18'8 1H3 1318 6V6GT 9'8
105 13/6 6L6G 17/6
EL33 15'6 PCC84
1LN5
6Q7
15'3/6
12/6
GZ32 1.`á.'MUll 12/6 2A3 15 /- 6SN7 8/ECL83
CUBCIi 86 2A5
16/6 25Z4 10/6
UC1492 9'6 2B1
2556 10/6
16/6
EL33 22/6 UBF80
2X2
3'635Z4 10/6
PCL82
10/8 3A4
15:- 807
8/8
15/-4 UCL8215/- 3A5
1816 1625
5l'

12-6

MAIL ORDER ONLY -NO CALLERS

Terms

: C.W.O. or C.O.D. Minimum C.O.D.
Postage and Packing per valve.
Other items, under C2, 1; /I
L5. 2 -.
Aerials 3/- carriage.

charge, 3/6.
6d.

;

ELECTRO- SERVICES & Ca.
221 BATTERSEA PARK ROAD,

LONDON, S.iot.1I.

MAC 8155
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COVENTRY RADIO
Audio

&

189.191,

Component Specialists Est. 1925
Dunstable Rd., Luton, Beds.

HI -FI EQUIPMENT CABINETS IN
STOCK
Record Housing t Nordik Range in
Oak, Walnut, Mahogany.
Speaker Enclosure

...

...

ES.17.6

Equipment Cabinet
..
ES.19.6
Record Cabinet (ISO records)
/4.17.6
Continental Bench
...
...
/4.17.6
Polenaise Hi -Fi Cabinet
... L19.19.0
W.B. Prelude Speaker Cabinet CII.11.0
W.B. Prelude Equipment Cabinet
.

E

13.13.0

W.B. Prelude Corner Speaker
Cabinet
...
... /10.10.0
W.B. Table Equipment Cabinet
W.B. Senior Hi -Fi Console ... /16.16.0
W.B. Junior Hi -Fi Console ... 112.12.0
W.B. Junior Base Reflex
...
/9. 9.0
W.B. Standard Base Reflex
110.10.0
W.B. Senior Base Reflex Corner 111.11.0
B.K. AUDIO PLAN
B.K. Speaker Cabinet ...
116.19.6
B.K. Equipment Cabinet
217.19.6
B.K. Record Cabinet
... 216.16.0
B.K. Continental Bench 48in....
27. 7.0
B.K. Continental Bench 72 /n.... 113.13.0
B.K. Set 4 Legs tilt & glide feet
E2. 2.0
B.K. Set 4 Legs Plain Ebonised
SOUTHDOWN Hi -Fi Cabinet

R.C.A. Lowboy Cabinet
...
HEALS Chairside for Quad ...

19.6

[29.10.0
118.10.0

229.15.0

HEALS Chairside
137.
BREARCLIFFE [quip. Cab. 130.
BREARCLIFFE [quip. .Cab. 122.
ARMSTRONG Lruipment Cabinet

0.0
9.0
1.0

134.19.0
Leaf /cis rvailable en rt q nest.

DEPT. P.T.

ALFRETON

ROAD,

NOTTINGHAM.

TRANSISTORS, Yellow /Green Spot,
each.
R.F.

Yellow/Red Spot,

TRANSISTER

13/11 each. Post 4d.

SUB
CONDENSERS,
mfd.,

16

1.6

mfd

S

SEND US YOUR TV TUBES
FOR REBUILDING TO

6/11

MINIATURE

TRANSISTORS,

mfd.,

GRADE

10

mfd., 32 mfd., 2/6 each. Post, etc.,

MONARCH 4-SPEED AUTOMATIC CHANGER, Model No. UAB,
B.S.R.

complete with High Fidelity turnover
Twin sapphire stylii.
head type TC8.
Capacity 10 records. Plays 12ie.. 10in., 7M.
intermixed in any order. 78, 45, 33 and 16
r.p.m. for A.C. mains 100 -250 v., E6.19.6.
Post, etc., 5/ -.

MIDGET BATTERY ELIMINATORS.

To convert most types battery portables
to Mains Operation, 57/6 each, plus 2/6
Post. Size 3.7 in. x 2.5 in. x 1.8 in. Smaller
than the H.T. battery alone. (Please state
make and model No.)
Can

1/- each.

Post

6d.

electrifying musical

for

used

be

1

instruments.
MORSE TAPPERS, Plated Contacts,
Adjustable Gaps. Heavy Duty. Good Quality.
Special Price, 3/6. Post 9d.

tested.
six months' guarantee,
purchase tax paid.
All types rebuilt except Emiscope
and 9in. tubes.
... £7 10 0
...
12in. ...
... £8 10 0
...
14in. ...
... £10 10 0
15in., 16in., l7in.
... £12 10 0
...
21 in. ...
7 -day service. Post and insurance,

Full

5.

12s. 6d.

MAINS TESTERS/SCREWDRIVERS, 4/6 each. Post 6d.
JACK PLUGS Standard Type, I /11.
NEON
Post 4d.

ACOS

INSERTS.

MIKE

CRYSTAL

High Quality. Can be used for Tape
Recorders, Baby Alarms, etc., 4/11. Post 8d.

DIODES,

CRYSTAL

GERMANIUM

SPECIFICATION

Complete NEW heater, cathode
and electrode assembly fitted.
2. New fluorescent screen and
re- aluminised if required.
3. New getters, tube base, tube
regraphited.
B.B.C. picture
4. ALL tubes
1.

4d.

THROAT MIKES,

1/- each. 10 /- doz. Post 4d.

RECTIFIER /STABILISER. Input voltage
150 v. at 10 mA for low consumption
valves. 6/6 each. Post 6d.

BOND TUBES
134,

Poolbrook Rd.,
Worcs.

Malvern,

s

NIFmivVrIt

;

8-8 mfd. 450 v., 2/6 ; 16 mfd. 450 v., 2/9 ;
16 -16 mfd. 450 v., 5/6 ; 25 -25 vdc, 1/3 ;
32 mfd. 450 v., 4/6 ; 32 -32 mfd. 350 v.,
6/6 ; 50 -SO mfd. 400 v., 6/11. Post 6d.
Best Makes 5in.,
LOUDSPEAKERS.
;

8in., 18/11

;

LINE

OUTPUT

TRANSFORMERS

GUARANTEED NEW AND
SURPLUS VALVES
AZ3I
6SN7GT 5/9

10/7/6

IDS
IR5
155

7/-

1T4

5/6
4/9
6/6

3D6
SU4G
6B8G

2

/II

7/6
4/9

6816

6C4

12/6
12/6
12/6

6F1

6F13
6F15

615GT
6K7G
6K8G
6L6G

3/II

2/11

7/6

6V6GT
6X5GT

6/6
6/6

12AH7

7/6
10/-

I2AT6

7/6
7/6
25A6G 11/6
25L6GT 10 /12K7
12Q7

9/6
25Z4G
10/6
35A5
7/6
35Z4
3/9
807(B)
807(USA)5 /6
1/6
954

6/11

955

7/6
6SK7GT 7/6

956

6S17

AZI

3/11
2/II
12/6

replacement or
rewind. Send
us your faulty
one and we will
be pleased to
quote and save

12/6

CY3I 12/11
DAF96 8/6
8,'6
DL96
8/6
DK96
ECC84 8/II
EF41

EF42
EF80
EF86
EL84

7/11
11/6

7/II

14/-

9/-

EY86
12/6
8/6
EZ80
PCC84 0/6
PCF80
9/6
PL83
10/6
8 /11
PY8I
UF41

you money.

For Quotation S.A.E. Please.

9/-

All tested before dispatch.
C.W.O. or C.O.D. only S.A.E. with all
en3uiries. Postage and Packing 6d. per valve
extra. Over £3 Free.
Any parcel insured for only 6d. extra per
order. All uninsured parcels at customers

AUDIO LTD.
Tower Road, London, N.W.10

risk.

Send

II- for

56 -page

illustrated catalogue.

CONVERTERS

AERIALS
5

ELEMENT add-on I.T.V. aerial at 39/6

complete with universal clamp bracket and
cranked stand-off arm.
8 ELEMENT, as above, 51/6.
All aerials pre -assembled and
EASIFIX.
e
collapsed for transit.
EASIMOD. All aerials can be modified
to double arrays if found necessary.

ACCESSORIES

CO -AX.

High grade low -loss cable,
(Any length supplied.)
yard.
DIPLEXERS (filter boxes). Skirting board
Outdoor type, I3/ -.
type, 10/3.
NOTE : Outdoor type is essential if
using existing down lead for BBC /ITV.
Indoor type is optional with separate
downloads -often used to avoid changing
over aerial leads.
IF IN DOUBT :-We advise using a separate
download for best results on I.T.V.

8d.

per

STATE YOUR NEEDS or ASK OUR
ADVICE. We cart supply any accessories
from wall nails to chimney lashings.

TURRET-TUNERS
The famous BRAYHEAD Turret tuner,

Plug -in adaptor to suit your
particular T.V., 7/6.

EASIFIX. Over 600 models can be altered
to up -to -date turret tuning and I.T.V.
by simple plug -in technique.
GUARANTEE. If you are unable for any
reason to obtain successful I.T.V. with a
turret tuner we will allow full credit
against an external converter (see below)
on return of the tuner undamaged.

External CONVERTERS

7X4 Eliot.,

ALL ABOVE ARE NEW AND
GUARANTEED

®

Our I.T.V. service offers a complete before
and after sales advice.
Your problems settled by return mail.
Whether novice or expert, let our extensive
I.T.V. experience ensure your success.

E6.19.6.

TUBULAR WIRE
CONDENSERS
END (Not ex- Govt.), 8 mfd. 450 v., 1/9

17/6 ; ó in.. 17/6
17/6. Post 2/ -.

AERIALS
TURRET-TUNERS

FACTORY
REBUILT TUBES

(Notim.) LTD.

EDDY'S
172,

February, 1959
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No external converter can equal the
performance of a turret tuner, BUT OUR
EXTERNAL CONVERTER comes very
near to it.
Handsome appearance.
Plate
Easifix-in fact, dead easifix !
No
on top of T.V. and connect up.
Alterations to T.V. necessary.
Efficient.
2 valve circuit -the best
external converter on the market for
the money. Not junk, giving re- radiatio,i,
etc., but a first -class job. £6.19.6.
Accessories, 7/6.

VALVES AND COMPONENTS
We have useful stocks of these, suitable
for Radio or T.V. constructors, AT VERY
FAVOURABLE prices. Write us for advice
or quotations. We can save you POUNDS.
PLEASE STATE SET MAKE AND MODEL
NO. AND CHANNELS REQUIRED WHEN
ORDERING EQUIPMENT.

WILSON
48,

CATHAY, BRISTOL, I.
(Tel.:

57819

or 26242.)

Mail Order Only. Terms C.W.O.
Postage 1/6. Above £2 Free Except Aerials

2/6.
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direct from the mains lead and two are wired
to the transformer. The part No. of the switch
is MK886.19.

%C
/J!
ANI,

C.1I-;w

rNI
-/II i/i/t'-,
I-s
_

r

MN/
AIM
MAN
AIM /AN

/%Mr'

IMN/

4=111.

AIVW.,
MI

AEI

,

Mr,

Whilst we are always pleased to assist readers e-izh
their teclmical difficulties, we regret that we are usable
to supply diagrams or provide instructions for modifiing
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. 373
must be attached to all Queries, and if a postal
reply is

required a stamped and

must be enclosed.

H.M.V. 1816
This receiver has good reserve of contrast control, and sound, and when it's working all right
a good picture, but the trouble is the line hold
control is very critical of setting and the picture
breaks up several times in the course of an evening, frame is perfectly steady.
I have replaced LN152 valve sync separator
and line oscillator, the old one was low emission
coupled with loss of width, but there is little if
any improvement with the line locking.-P. R.
Morgan (Bristol, 4).
The usual cause of poor line sync is an open circuited 4 pF capacitor in the anode circuit of
the video amplifier.
However, the more obvious components associated with pin of the V 10 LN152 (sync sig. -line
osc.) should not escape attention.
1

addressed envelope

COSSOR 927

My problem is a very dim picture. It has
gradually deteriorated
12 months or so.
have found the only way to make this set Until now it is necessary over
have the mains voltage
work is to insert three 150 It resistors in series, selector set for 210 voltsto A.C.
(the supply here
between H.T. line and H.T. end of C25 (0.25 pF). is 230 v.) in order to get a decent
picture. The
If these resistors are removed the PL81 anode gets tube is rather old and I think
possibly the emisred hot and the picture collapses. It seems to be sion has fallen off. But before
I go to the
working O.K. at the moment.
expense of a new or rebuilt tube, I would like
Can you inform me what is wrong ? I have to be sure
that the tube is at fault. Would you
replaced R34, C25 and C62, also PLSI, PY81, tell me, please,
any other valve or component
ECI,80 and EY51.-A. James (S.W.6).
that would be most likely to cause a fault of this
the
set
From your remarks we assume that
only kind or a method of testing the tube's emission ?
works with C25 short -circuited since, as you will
Another fault which occurs intermittently is a
see from your circuit, the H.T. side of the capaci- bright line across the screen horizontally. It may
tor is, in any case, connected direct to the H.T. last for a minute or so, varying in its length of
line.
stay, then disappearing quickly ; this may happen
If this is the case, then the trouble lies in V9 two or three times in an evening's viewing.
stage, for it is the conduction of this valve which
Yet another fault is a small bright spot the size
supplies H.T. to the anode circuit, via the line of sixpence at the top of the screen, which is
output transformer, etc., of the PL81, and if there constantly. -C. Lamb (Rotherham).
this is lacking then the screen will glow red hot
We would say that your tube is low emission.
and the set will fail to work.
but that you may be able to extend its life by
using a 6.3 volt boost transformer on its heater.
PHILIPS 383A/15
The general symptoms of low emission are a
What is make and type of C.R. tube ? For what patterning of the white parts of the picture on
transmitter and frequency is the set designed to increasing either brightness or contrast, and a
receive ? How could it be adapted to receive local readiness for the picture to turn negative. Try
station Truleigh Hill BBC, and /or Isle of Wight the setting of the ion trap, which should be set
LT.A. ? Finally, can you tell me how the mains for maximum light on the screen.
switch leads should be connected correctly and
what type of switch ? The leads to the switch EKCO 161
are coloured, two red and two brown.-V. J.
I cannot open the picture to full width, at best
Connor (Shoreham).
it lacks about lin. on either side and left -hand
The 383A receiver is a superhet with a 9.7 Mc/s side (looking from the front) is slightly out of
sound and 13.2 Mc /s vision I.F. The tube used proportion to right -hand side. I thought it was
is a Mullard MW 22 -7 or MW 22 -14e which may low H.T. so I tried a new U801. I had to switch
be replaced by an MW 22 -16. It is designed to off quickly as it was flashing inside the valve. I
receive Channel
(London) on 41.5 Mc /s sound put the old U801 back and the set went as before
and 45 Mc /s vision. It could be adapted to so I tried the new U801 again with same result of
receive other channels by altering the coils flashing. I think it is a condenser, but which ?
associated with the EF50 R.F. amplifier and
I have fitted an A.S.V. converter self powered
ECH35 valves. We cannot give precise details on top of cabinet for S.T.V. Channel 10 and I
however. Both mains leads are broken by the get a series of lines (like grain in wood) drifting
double -pole on /off switch. Two leads come across the screen. I have fitted an " Osmor "

FERGUSON 992T
I

1

'
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pattern eliminator, the tunable type, but no
difference.-A. Wright (Rutherglen).
We advise you to check that both of your
50 ohm surge limiters which feed the U801 are
intact and also get the new valve changed under
guar4:ttee. Lack of width is usually due to a
low _JPl or 20L1 (if fitted), but even when new
only just fills the screen. The only satisfactory
way to combat patterning on I.T.A. is to use
the type of tuner which takes the place of the
receiver F.R. and I. F. stages.

MURPHY V114

This has given good service, but recently the

60 mA fuse kept blowing and on replacing same
with a higher amperage one the U22 EHT recti-

fier began to disintegrate until the coating was

completely stripped l
The condenser was suspected and replaced, this
being a large aluminium capacitor, also. the Bakelite high voltage working one -the valve holder
also on the transformer being replaced, another
U22 valve having been fitted this has now
repeated the above disintegrating ! I can only
suspect a possible s/c turns in the winding of
the power transformer ?
However, the fault may be an obscure one and
I would be obliged if you could help me in this
matter with suggestions of a possible checking
through isolating components in turn.
On the last switching on before U22 failure the
sound came on and the EHT gave the usual
timebase lines on tube.-W. R. Prichard
(Welwyn).
We are inclined to suspect the mains transformer as we have met this fault before and
found it to be due to the same cause. Our own
method was to check backwards from the tube
by disconnecting the anode cap, then the bleeder
chain. then the smoothing condenser and the valve
was still flashing across. In our case the house
fuses blew before the 60 mA fuse in the set.
-

PYE 14in. VT4
During the last two months I have had three

PY8Is in, the last one only lasting half an hour.
The valves are lighting up O.K. but must develop
an electrode short.
The set works perfectly when new valve is first
put in. Could you possibly give me any idea as
to the valve failures ? D.C. H.T. O.K. -A. Dalton
(Barnsley).
The next valve in the heater chain to the
PY81 is the P182 sound output valve. This
is likely to develop a heater /cathode short
intermittently. Another explanation is for an
intermittent open- circuit to occur in the line scanning coils circuit which leads to an increase
in pulse voltage which strains the PY81 insulation.
-

height of the picture has gradually fallen off too
and I would be grateful if you could tell me how
to correct this other fault, too.-Wm. Carmichael
(Glasgow).
The resistor referred to is a Thermistor.
Various types are available and we would
suggest a VA1015. Lack of light may indicate a
failing PCL83 (LN309) frame timebase valve.

FERRANTI T1205S
I tried set out, sound perfect, but only a bright
line across the screen. I changed the valves
about, tried new ones, but just the same. Also
when the set has been on for two minutes the
line moves towards centre of tube leaving space
of lin. on either side.-G. Hadfield (Blackpool).
The horizontal white line denotes a fault in
the frame timebase. The ECL80 just to the
right of the tube on the main deck should be
tested.
Then check the controls, height, vertical hold
and form (inside near ECL80). Then suspect the
frame oscillator and output transformer. Trace
leads from ECL80 to these and check continuity
of windings.
When the picture has been restored we would
suggest you replace the metal rectifier which is
in the centre of the chassis.

BUSH TV24
In the first place the picture will go very dim,
and some times fade away, but on turning up
brightness control the picture stays, but then gets
too bright and has to be turned down again. It
is the same on BBC and on ITV. I have plenty
of contrast on ITV, but not quite so much on
BBC, but still don't need to extend it to the full.
The same thing results without converter. Regarding the converter, the channel switch is not working as it should do. The first turn clockwise
should be ITV, the next turn should be the BBC,
the BBC comes as it should do, the ITV doesn't
come at the first turn, but if I go on to BBC and
then turn back to ITV I get it with two or three
tries. -H. Tattersall (Bacup).
The fading may be due to nothing more than
a loose valve on the lower deck of the receiver
or an improper contact between the valve pins
and the base socket. There is a distinct chance,
however, that the trouble could be more serious
and the heater of the tube itself should be
inspected to see if the glow reduces in intensity
when the picture fades. A partial short in the
heater may be responsible.
You should check the contacts of the band
switch of the converter and remove the contrast
control with a view to obtaining one from your
Iocal dealer. Probably 5 kf2 or similar value.

FERGUSON 988T

H.M.V. 1842
Set was working O.K. then was switched off.
On later switching on again set did not warm up.
I took chassis out and found a resistor in halves.
I his component which is colourless and may be a
thermistor is between pin 4 of the U153 at rear
of the chassis and the voltage dropper. The

Having switched on and allowed the usual
period time for warming up, the line timebase
whistle is absent, sound is normal. On turning
the horizontal hold to the left maximum (looking
from the back) the EY51 lights up and the PL8l
(Continued on page 373)
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SETS & COMPONENTS

i

RECLAIMED TUBES, 12m., 14in.,
17ín., all at £5 each, guaranteed;
100
(5 channel) T.V.
Ekco 161,
Ferguson
988.
each.
C.
£15
EDWARDS.
1070.
Harrow
Rd.
(Phone: LADbroke 1734.)

RATES: 4/- per line Or wart
thereof, average live words to lia.,
minimum 2 lines. Box NO 1!- entra.
Advertisements must be prepaid
and addressed
to Advertisement
Manager, , Practical Television,"
Tower House, Southampton St.,
Strand, London, W.C.2.

TELEVISIONS. 9M. mode's, £7/10! -;
12in. models. £13/10/-; 121n. 5 -Channel models, £101101- each: all working; carriage paid. Send for list.
TOMLINS. 127, Brockley Rise, Forest
Hill. S.E.28.
(FOR 5497.)

TRANSFORMERS

T.V. TUBES

-1. typ,
7in

£s0.0.

es

Picture teateI and guaranteed for 3 months.
A few 1 fin. and 17in_ for tostln: or boosting
at 251- each. All carriage paid.

One or two 91n. types with good emission at
£2.0.0 while stocks last.
S.A.E. all

enquiries please.

LINE

OUTPUT

DIRECT REPLACEMENTS for 500
sets. State make and model No. (3d,
stamp).

BRAYHEAD TURRET TUNER for
ANY AREA.
The best converter
State Chcnnels, set make, model Na.
!

86.15.0, post /ins. 2/6.

S. BIR.9rDId:Y

WESTWAY RADIO

6, BeadOn Areaua, Waterle3, Haddlr3531d.
5

Westward Way, Harrow,

TELEVISION BARGAINS. I2in. from
£9, 14in. from £18, 17in. from £25.
TYLER TELEVISION. 63. Lee High
Rd., Lewisham, S.E.13. (Lee 5979.)

Middx.

371,

ROTARY CONVERTERS, 24r. D.C.
to 50v. A.C. 50c 4 amps, (rail 7'6T.'
40/-,
Lidice:or EC929A with CRT
3E1.1 and 8 valves. new (rail 7 Si,
57/0. I.F. Strip 373, 3 /EF91. 2/EF92.
EB91, brand new, 37!6. Power Pack,
230v. input; outputs,
D.C. 300v.
80 mA., 12v. 1 A., 24v. 30 mA
new,
cased
(carr. 7/61, 48/-; input
110 /263v.; outputs, D.C. 230v. 63 mA..
36v. 100 mA. and A.C. 6.3v: new.
cased (p.p. 7/61, 27/0. RF26 27. Eocd
condit'on, food dials (post 3'3). 18/ -.
Metal Rectifiers. HW270v. 80 mA.
D.C., 61 -; 120 mA.. square, 4/ -;
HW 300v. 30 mA, 1.C.. 3/8; £ov.
20 mA., 2/6; HW 1 kV. 30 mA., 718.
Meter, bridge 5 mA., 5/6; 600v.
30 mA., 61 -; HW 750v. 80 mA 716;
HW
500v.
mA..
30
5/ -; 270v.
200 mA., 7,8.
Switches: Toggle.
SPDT, new, 2/ -; DPDT toggle.
U.S.A., metal, 218.
Transformers
;

(3 /6 postage). 230v. input. 38 watts.
4-5-6v.,
outputs twice. 8 /6; input
230v'., outputs 250- 0 -250v. 33 -f0 mA..
6.3v. 1.5 A., 5v. 2 A.. new. 7/6:
input 230v.. outputs 620- 550 -375- 0 -375550- 620v., simultaneous 250 and 200
mA. and 5v. 3A., twice, new (dcl'd

GB). 52/8. List and enquiries s.a.e.
please! Terms c.w.o., postage extra.
Immediate despatch. W. A. BENSON.
136. Rathbone Road. Liverpool. 15.

-

BARGAINS. -5- Channel T.V.s. 12in.,
MAINS FROM 12v. CAR BATTERY.
£0/10/ -; 5- Channel, 14in.. £14/10/ -;
TELEVISION
American Dynamotor Unit, runs 200/ 13-Channel, 14ín., £20; 13- Channel.
250 AC /DC radios, televisions, tape 17ín.. £28; all perfect. Cheaper rates CATHODE
RAY TUBES
recorders. etc.. from 12v. car battery. for 6 or more. Phone: " GLASGOW." Reconditioned and Guaranteed 6 month :.
continuous duty, perfect, cost £25. Merrylee 8288, 77, Frialton Rd.,
14" round Mazdas -85.0.0.
801 -; s.a.e. full details. SCIENTIFIC Glasgow. S.3.
15' round Mazdas-86.0.0.
PRODUCTS C:eveleys. Lanes.
17" rect. Mandas -66.0.0.
SKELETON SLOT AERIALS, Band
I7'Carriage
III. all channels, easily fixed, any- Cash with ordersandroInsurance.
L.E.T. SERVICES,
.
Trade Dept. P /T. I. 41, Station
where; 28/- cart. free.
Street
Wert,
enquiries welcome. OPTICESSORY
NULLARI)
MA'/.DA
Coventry. Telephone 89564.
12', £6. 0.0
CRM141. £6.10.0 PRODUCTS, Treharris, Glam.

''.'

ItEBI-Iti.'I'

:

14'. 26.10.0
CRM142. 28.10.0
17'. O. 0.0
CRM153, 27. 0.0
21', 210.10.0
CRM171, £8. 0.0
Carriage and insurance 10 / -. Customers' own
Tubes rebuilt.

MIDLAND TIRES LIMITED
37, George St., Manchesler, 1. Central 0432

Save 30% on all outdoor aerials and fittings
Example
Double Five Array costs only TELEVISIONS.
Reconditioned and
701-.
Self-contained Band RI Pre- ampli- iu perfect order,
from £10
Converters 103- com- 14M. from £15. 17iin. from £24.
fiers only B0í -.
p'ete. Turret Tuners 94 - complete. CCW. 12, Dockhead, S.E.1.
(BER
cringe Area Super Low -loss Co-axial, 3756.)
Reconditioned T.V. Tubes. 6
1/4 yard.
months' guarantee, 12' 1207 -. 14' 1101 -,
:

COMPONENTS, Valves. Tubes, etc.
Write or phone for free list. ARION
TELEVISION, 4. Maxted Rd., Peckham, S.E.15.
New Cross 7152.1

C.W.O., carriage 101 extra. Tubes delivered In 24 hours all T.V.
BARGAINS. -121n.
5- channel
parts U.K. S.A.E. FOR FULL LISTS. T.V., £12/10/ -; 14in., £17/10/ -; 17in..
immediate
despatch.
Sets
£20;
STRANGE
G.
Call 1070. Harrow Rd..
North W'raxall, Nr. Fhippenham, Wilts. demonstrated.
London, N.W.10. (Phone: LADbroke
'l'el.: Marshfield 236.

11
OFFER. -5 Element
folded Dipole array with mast and
universal clip for fixing to any size
Band I aerial mast, 39/8.
Trade
rates 6 or more.
Post paid. All
types of Aerials and Machined Parts
available. Send 1/- P.O. only for
details and technical data for " Do
it Yourself."
SKYLINE WORKS,
Burnsall Rd.. Coventry.

CATHODE RAY TUBES, used but in
good working order, with 3 months'
full guarantee. Mullard and Mazda
or equivalent types. 14in. and 17ín.
at £41101 -, plus 12/6 carr. and ins.;
also other sizes and types available
on application to: BHP DISTRI(LONDON) LTD.. 379.
BUTORS

TELEVISION TUBES

C. EDWARDS

17' 150/ -, 21' 2101 -.

i

CHANNEL

NEW 'l'.Y. 'l'CB1 ;.
gin. Triodes from ...
12in. MW

14in.MW
171n. MW
121n.

types at
..

...
...

I

211n. MW

,.

..

...
...

...

...

...
...

£

Staines Rd..
(Phone' BOU

...

..
...
..

Middx.

1070

LADBROKE I734
...
...

11

...

13 10

0

1115

...

7 15

...

9 15
13 10

...

0
0
0

0
0
0

0

CATHODE -RAY TUBE SERVICE
Brouniu ,e,,I Road, Si. l'aud'e Cray
Orpisglon 21285

Hounslow,

'

Offers

1H

TV TUBES, revacuumed. ss
14in. £5/18!, 17m. £7/10/ -,

£10/101;
6 months.

carriage

free:

new.
21ín.

guaranteed

ELECTRONIC DEVELOPMENT (ERTTHI CO. (Phone: Erith
4095.)

5144.1

HARROW ROAD
LONDON, N. W.í0

s. d.
3 0 0

Factory reconditioned T.V. tubes are guaranteed to be fully " regunned." rescreened
and alumfnlsed. ALL tubes guaranteed for
SIX months.
Carriagellns. 10/ -.
BSR "Monarch" UA8 4 -speed
record changers ...'
...
...
7 5 R
35

1734.)

\N PAID)

FACTORY RECONDITIONED
MW types
...
...
...
7 15

14ín. MW
í71n. MW

A.

T.V. in

first -class
Condition
I2in. E10.10.0.
í4,n. 214. 0.0.
17ín. 820. 0.0.
(all 'S'channel)

TUBES. Reclaimed from £3 all types,
Reconditioned from £6, all guaranteed.
T.V. SEES. B.B.C. five channels from N.

I.T.A. from £15.
VALVES. 5.000 reclaimed types tested and
guaranteed high emission factor from as
low as 2/6 each.
SPARES. Everything you can think or,.
trany's. Scan coils. I.F.'s chassis yokes,

condensers. hundreds of speakers.

Fast reliable service in our own vans covers
the British Isles.
3d. stamp bring; extensive lists.

D.H.P. & ASSOCIATES,

11, Stanhope Pace, London, W.2.
Mail Otder. Only.
in stock
PYE, FERGUSON, EKCO
Callers strictly by appointment.
CASH ONLY.
r0 /- Cárrióge.
Trcde Enquiries Welcome.
(Continued cpzrleaJ)
I0;- carriage
::
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SERVICE SHEETS
TECHNICAL TRADING CO. SERVICE SHEETS for sale and hire,J.
s.a.e. enquiries.
Satislac_ ion or Money Back Guarantee. li uon, -I Radio /T.V.
PALMER. 32. Neasden Lane, N.W.10.
ea ,runin 7 days.
GUARANTEED P.M. SPEAKERS.
sale. Radio
Standard 3 ohms, ex-equipment. tested, all top SERVICE SHEETS4 / for
All makes.
-.
Television
makes. guaranteed as lien, -'n.. 9 -: 6r. n.. 9e -: 3i -,
PT I, 23b. Albert
SULTAN RADIO
7 n 4. 12, -; Oin., 9,' -; 10 Sli, 14 -; 1tin., 14;
St.. Tunbridge Wells. Kent.
;

,

TV SETS
Z3/15/.
/15/ÿ

on

but
for
and

£8

1

Carr.

R

packing 101-.

TV TUBES
ALL GUARANTEED

FACTORY REVACUIIMED.

Carriage and insurance 12!6.
]toe to the increasing demand for our superior
television tubes and the small number of returns
In
we are u'a able to effect a substantial reduction
th>ir prices. Nearly all types of Mallard, Mazda,
Iintiscope, Emitron, Ferranti,
Prim ar. C-nss r.
Catto, Iì.,u. t.I.7'., available ex- stock.
l i2in..14in.,19.7/19/All Oin.
15 to 1:ou.,
18in,
and 10in.
l.scept the i'llo,ting: 41 I, l'A13, (ßM153.'
MN'.11 1,i. M11' al 74, :t 31, 3 :r', 0ßM143,
10
-. All 17in. Types
it
All Mallard 14in. Types,

6 MONTHS.

r2

/

/

-

21in. Types, £7,10 -.
RECTIFIERS. Selenium, 177V. 1A., 5' -; 12V.
2A.. 78: 122V. SIA., 9;8 : 251IV. 80111A., 5 / -:
70V. 259 ntA., 126; contact, ctmlet', 250V.
50,11.4.. 7 :6: 239V. 250mA., 19, -; 2S0V. 300mA.,
84 15 -.

GUARANTEED TV VALVES
24-HOUR SERVICE
9-EPA 5'-PY82 8'6
l'.d,:
66'-;L
8 6

6BE,i

66R7
61113 ti

6C9

6CH6
60'2

WI

6F12
6F1::

mil
6F13

6F::::
6d6

6LIv

6Ln!0
6P2s
6X4

18'1

5-571.,,

L'F92

9

7 6 ü:ni
8 6 EASO

9 8

984-

8;8

116

8'8 EABC80 S:6
EAC91

EAF42
EB41
9 6 EB91
11 - ERC33

9'-

71- EYSL

4'.

PY8$

11'- PZ311
9'8 SP41

9'- SP61
9'8 U2'2
4'8 U24

11- U31
12'- U3:3
8'. 1735

4'- EY86
6'8 11240
10!- 17132
4- EBC41 S 5241
10 - U201
9- EBF80 9 - 6232
5.- EBF89 9 - HVII-'A 5- U281
8;6 KT3:3C 7 8 U399
9 - ECC81

12'3i3'-

7.8

12
8 8
88

9'8
91-

13

11 - ECC82
11 - ECC6:I

KTa6
7/6 KTUI
B,'6

11 - 11404
9

U801

7'8
7'8

9'-

14'-

N78
P61
PC'('14

916 UB41

99-

5'- PCF'82
128 PCL8::

11 - UL41

6 8

9-

ECC84

8 8

2;6 UBC41 8'6'
9.- UCH42 9 7
ECL80 11'- PCCBS 11 8 UF41
8'EF36
4:- FCF80 9- UF42

9

EF40

4 6
9 6
96
11

6-

918
9/.
ECCBS
ECFB-2 111ECH42 818
F1F39

EF4I

8/6
9- EF42 9/8
11 -EF50(A) 3/6
10P1:: 11 - EFSII(B) 4/9
4/IO1914 12 - EFS4
9- EF80 8'6
2001
7;9 8 EF8ñ
211F2
13/6
9 6 F1F86
20L1
9,'6
12 - EP89
20Pl
For fu 1 details sen

]O('
loF1
l0Ll9

EL:ta
EL38
EIA1
EL84
EL91

11 -

N37

PL3:3

PL36
PL'SB

P1.81

PI.82
PL83
PY31
PY80
PY81
1

7,6 UAF42

9'8

11 - UL44
11'- UL41;

15:- UU7
12f8 UUe
1318 UY4I
8/6 W77
10)- 266

11 7 -

5'5'-

12

10,'- 277
7;6 2152
8/6 Z719
M. in stampa for

018

7:-

OF 750 SNIPS
Post 1,3 in SL M'n. 9d. No. 0.0.0.
10,000 SNIPE, FOR CALLERS.

TECHNICAL TRADING CO.

..0,,...
FRATTON ROAD
PORTSMOUTH

HAMILTON RADIO,
London, W.C.1.
'

BCM /DATA.3.-

type 3BP1.
tested, with holder. proven
circuit and component list. 38/6, inc.
C. LYTH. 2, Bardsley
insurance.
Ave., Failsworth, Manchester.
100 BAYS of brand new adjustable
steel Shelving, 72ín. high x 34in. wide
x 12in. deep, stove enamelled dark
green: sent unassembled. 'f-shelf bay.
£3/151; sample delivered free: quantity discounts. N. C. BROWN LTD..
Eagle Steelworks, Heywood, Lancs.
Tel.: 69018.)
SERVICE SHEETS; also Current and
JOHN
Obsolete Valves for sale.
GILBERT RADIO, 20, Extension.
Shepherds Bush Market. London,
(Phone: SHE 3052.)

Sales by private treaty.
DAILY 9 till 6 including SATS.
WEDNESDAYS till 7.30 p.m.

Radios, grams, washing machines, fridges,
vacuum cleaners, typewriters.

EASTERN AUCTION MART
Whitehorse Lane, Stepney. London. E.1

I

FOR SALE
AMAZING OFFER. -Originally £40/
H.M.V.,
Pye,
£100 each, Ekco,

etc.,
Murphy,
Marconi. Philips,
Televisions, complete, not
9 /l0in.
paid:
carriage
each;
50/.
working,
immediate dispatch. 12in., £5151 -;
15in.. £9; Philips 17in. Projection
Televisions. £0/151. TOMLINS, 127,
Brockley Rise, London, S.E.23.
MAINS RADIO IN YOUR CAR, complete unit runs 200/250 AC /DC radio,

WANTED
ALL TYPES OF VALVES WANTED,
ECL80, EY51, 1725. PCF90,
PL81.
PZ3O. U801, etc., etc. Best cash price
STAN WILLETTS. 43.
by return.

Spon Lane, West Bromwich, Staffs.
Tel.: WES 2392.1
EY51,
VALVES WANTED.
NEW
PL81, ECL80, and similar types.
R.H.S., 155, Swan Arcade. Bradford,
1. Yorks.
12in.,
BARGAINS.
TELEVISION
O.K., £10; 141n. and 17in. cheap for QUANTITY ßM4 and New Valves
price.
at
bargain
sets
New
cash.
wanted. Offers with price to: Box 16,
T.V. SUPPLIES, 1, High St., Chal- CiO PRACTICAL TELEVISION.
vey. (Tel.: Slough 21880.)
Valves and
New
R.F. IMPORTANT l
R.F. E.H.T. COIL. '9, 7-10 KV.
Rectifiers wanted. state price.
frequency approx. 200 Iccls. Uses 6V13 or P61 Metal day
ROBERT. 414,
payment.
as ose. Suitable for ULTRA model V600. Same
W700 and many other sets or replacing Whitefoot Lane. Bromley, Kent.
Ideal when
E.H.T. mains transformers.
using a larger tube. Size 41in. x 21n. dia.
EDUCATIONAL
Base 4in. x 41in. Circuit drawing available
with order. P. & P. 2E,.
AND
type. STUDY RADIO. TELEVISION
CHASSIS, 11 -. 6 or 8 valve latest Brand
with the world's
midget valve design for A.M. or F.M. x 21ín. ELECTRONICS
organisation
largest home study the
new. Cadnium plated. 1211n. x 71in.
enthusiast
Courses for
I.C.S.
P. & P. 1/9.
Rumford and for those seeking examination
DUKE & CO. (Dept. E.2,) 621/3,ILF
6001/3. qualification. Brit.I.R.E..
City and
Rd., Manor Pk., E.12. Tel.:
Guilds, R.T.E.B.. etc. Build your
HOW TO USE EXGOVT. LENSES own equipment with Practical Radio
and Prisms, Nos. 1 and 2. 2/6 ea. Course. Write to -day for free book.
CORRESPONVertical Enlarger Plans for 35mm. to INTERNATIONAL
SCHOOLS, 71, Kingsway
2 ;in. sq., 3/6 ea. Optical Condensers DENCE
-. (Dept. 516), London. W.C.2.
and Achromatic Lens to suit, 33/
Lists. S.A.E. H. W. ENGLISH, RayPractical Radio
leigh ltd.. Hutton. Essex.
INCORPORATED
of
Engineers home study courses are
5
12in. £7/101 -;
radio and T.V. engineering
TELEVISIONS.
recognised by the trade as outstandchan., £10; 13 chan., £16. 14in.:
171n. ing and authoritative. Moderate fees
5 chan.. £15; 13 chan., £20.
from £22. Non-workers. etc., cheap. to a limited number of students only.
Callers only. TELEGRAM ELEC- Syllabus of Instructional Text free.
TRICAL. 68, Kings Ave.. Clapham, " The Practical 'Radio Engineer."
journal. sample copy 2 / -, 6,000 AlignS.W.4. (Phone: TUL. 6971 .1

television, tape recorders, etc., from
12v. battery, perfect, cost £25, 80 /;
SCIENTIFIC
stamp full details.
PRODUCTS, Cleveleys, Lancs.

I

-

-

ment Peaks for Superhets. 5,9.
Membership and Entry Conditions
booklet 1/.. all post free from the
SECRETARY. I.P.R.E., 20. Fairfield
cancelled Road, London, N.B.

9 8
96 CO -AXIAL CABLE, unbeatable offer.

I2-PAGE LIST

350 352,

'

OSCILLOSCOPE TUBES,

Over 500 TVs from £3 working, 10 /- not.

5/_

listed L,,.

CARTONS at keen prices.
A.
Send .1 /- -for samples and list. J. AsSt.,;
75a. Godwin
BOXMAKERS,
Bradford. 1.
TELEVISION SERVICING for Beginners, 5/ -. Send for list of Radio.
Television and Electronics Books.
All types of Service Sheets for sale
enquiries.
S A.E.
hire.
and

VALVE

EVERY THURSDAY AT 11 a.m. new,

('are. & packing lo
TA. SETS, less only valves, speakers apt' tubes,
9 and Ltin.,
Carr. & packing 9; -.
10,- : 1_ín., 1
B.CHANNEL T.VS. Table models, tested pictures
tuneable all B.B,C,
tubes,
before dispatch, all good
stations. all
top
makes.
Carr. & packing 10'-.
13- CHANNEL T.VS. Consisting of a 5- channel
13.13.('. T.V. set with separate mains- driven Band Ill
errer (new,

t

AUCTIONS

12in. UNTESTED TABLE'MODELS
Note some of these sets are working, mostly
Channels I or III. Most makes available
please state an alternative. These sets (except
few Pye types) all contain miniature valves
am early- all latest
A.L'. D.C. types.

6AM6
6AT6
6BA6
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8d.

a

yard air spaced.

TELEVISION

TABLES

order. 20" x 20", 18" legs, 4- quartered
veneering, veneered both sides, in medium

oak, walnut and supele mahogany. Unrepeatable offer while stocks last. 32/6,
carriage 2/6.

MARSHALLS
FOR

TELEVISION

ST. ANN'S ROAD,
TOTTENHAM, N.1S.

131,

Phone: STAmjord Hi /I 3267.

www.americanradiohistory.com
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EXAMINATION
interest write NOW for
In

your child's

FREE 24 -page GUIDE and Test stating
age of child to The Registrar
(Dept. M.7), MERCER'S

CORRESPONDENCE COLLEGE
69 Wimpole Street. London, W.I
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line output valves anode glows red, reverse the
procedure and the EY51 fades away and the PL8I
has the usual blue glow inside the envelope and
the valve returns to normal (anode overheating
recedes). I might mention that on turning the
horizontal hold to its fullest extent (left) and the
EV51 light up the timebase whistle operates, but
there is terrific oscillation in the speaker and the
screen is one mass of horizontal lines which, of
course, cannot be resolved into a picture.-R.
Jones (Merton).
The PL8I itself should be checked. If a
replacement doesn't improve matters, you should
try the effect of connecting a 32 AF 'capacitor
from H.T. to chassis as the smoothing capacitor
could have lost efficiency.

BUSH TV24
I had a converter fitted about August, and we
had ITV and BBC. Now I can only get ITV; when
the aerial lead was fitted direct to the set, BBC
could not be got, as all the valves light up. Could
you. inform nie where the trouble is ?-F. G.
Charteris (Enfield).
You do not say what type of converter was
fitted. We must therefore assume a Bush T184
tuner unit is referred to. In this case, check the
two EF91 (or EF80) valves behind the tuner
unit, the supplies to them (resistors, etc.), and
the setting of the BBC tuner just to the right of
BBC aerial input. The core of this adjustment
may have become displaced. Check EF91 valves
on left side and associated components before
taking any other action.

1829A
I have a fold at the top of my picture for
about 1 in. and I wonder if you would tell me
H.1VI. V.

373

have been tested. You should check the 4.7 -kt2
screen dropping resistor of the PL8I (pin 8)
and the components associated with the hold
control. The line- output transformer may then
be fairly suspected. A 17in. C.R.T. such as the
Mullard MW43-64 may be used. Connect pin 7
to pin 11.

PILOT TV76
This now has a cathode heater short and is
going soft, so I want to replace it. Is it possible
to get a 17in. tube that could be used in this set
without a lot of alterations other than to the
cabinet ? Also, for some time now the width has
not been too good, i.e., about sin. each side short,
otherwise using a "Sterling " converter I get very
good results. -Eric Beard (Northampton).
The C14BM may be replaced by 'a Cl7BM
or by an MW43 -64 (Mullard) provided the first
anode supply is taken to pin 10 and the focus
assembly adjusted. This first anode supply should
be derived from the 3. kit resistor and 8 µF
capacitor which feed the frame output
transformer. Lack of width should direct your
attention to the H.T. metal rectifier.

BUSH TV22
The picture has started to decrease in the width
with a slight mistiness, but the mistiness is not
persistent.
I know very little about TV, but would very
much like to correct this fault myself. Could
you please help ?-G. R. Sumner (Wrexham).
On the right side of the main deck is a
screened section. The rear part of this is detachable by removing the P.K. screw. Inside is a
PZ30 valve, also a PL38 and an EY51 wired to
the line output transformer. The PZ30 should
be replaced.

which component or components to replace. I
had just renewed EY51, ECC82, G781 and fitted
new line output transformer and smoothing
choke.-F. Carlington (Basford).
ALBA T432
You should replace the LN152 (ECL80). If
you please help nie to locate the trouble
the fault remains, check the 3.3 MSt resistor con- in Could
above set ? The line hold is very critical
nected to pin 6 and the other components in the andthe
needs constant resetting.
linearity network.
I have changed PL38 line output value also
EF50, V7, V12 and V15, none of which seem to
FERGUSON 992T
make the slightest improvement. The ónly way
I have lost the picture on my set and have had to hold the picture which tears and
rolls sideways
my valves tested; seem O.K.
in either direction is to
for maximum
It collapsed from the sides inwards, which height. This helps but is notadjust
always successful.
seemed like the width had failed. Please inform H. E. Mercer (Hove).
me as to other components to see to or my tube
You should check the 16 11F capacitor C36B.
may have gone, and definite way to check.
Also if it is possible to change to 17in. tube as This is most likely open circuited. Also check
voltage, etc., seem the same except for internal C30 and R23.
focusing, but possible to use existing magnet. I
only refer to electrical alterations. -G. Whitehead I-

-

(S.W.19).
The PL8I is usually responsible for the described fault conditions but the ECL80 (SCH C
onward only) line oscillator and PY81 efficiency
diode may be suspected. We include these
points, bearing in mind the fact that the valves

QUERIES COUPON

This coupon is available until FEBRUARY 20th, 1959, and
must accompany all Queries sent in accord with the
notice on page 369.
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Band

®

® Wales.

a

Ill

('an be sours for
only 10/- deposit
and 19/- fortnightly

Lon

payments

of 10 /-. Like
A V O
meters it is
a very fine
instrument
it has a sensitivity of
10,000 ohms
per volt and
19 m o s t

all

:

u s e f u

Please send two more kits. the one you
sect last meek is performing magni-

®icently.

receive this sort of letter every
day of the week, so if you have hesitated because you thought our kits
m too
cheap you need hesitate no
longer.
We

EB

Suppressor Condenser

03

S

,

02
Il1

t

o p

l

r

d i l
Mó.rP
YYY
or other
appliances interfering with your or
your neighbours' radio or television. Simple instructions given

Extender scale and data which add
in two ranges. Inductance 0 -100

T.V. Service Sheets

sheets covering the most popular
post -war Televisors by leading

st f
et1/
e21 /0 poree.
Miniature

on

Ferguson,

-.

condition- carriage

made.
American
type, real

Ranges

volts

03
03
FP

93

®
03
03

93

:

Eí3

6/6
á/-

10/10/6

12/6
6/6

6i6
56 6

6J5

6116

6K7
6L5
6L6
6L7
6N7
6R7

6S7
63A7
6SG7
6SH7

6SJ7
6SK7
65L7
6SQ7

6857

BTH8
6U5
6V6
6X5
6YG

6Z5
7A2
7A7

5/6
6/71-

5/-

7D3
7D5
7H7
7K8
7R7

12/6

916

9/6

8'-

12/6

10'787
10/12116
8/6
128117 8/d
12SJ7 8/6
12SK7 8/6
2585

12/6

18/8
9/-

27

10'3/6

81-

3á

9/-

8/8/6
6/8/-

76

28D7
34

39/94
42

8/6
7/6
9!-

126

96

7Ì6

12/6
9/6

8-

43

10,-

78
777
5

12/6

8-

12/6

10,

83
84
805
807

013
954
1625

98

12/6
8/6

$0

6/6

3/8
10'6

D.C.

terns) batteries.
t-500,000
with
external
bat- This set, a product of one of our famous manufactu rut',.
teries. Measures has H.F. stage,
covers 5 wavebands including short
A.C. /D.C. volts, waves to 11 metres. Offered less valves (uses standard
All the octal valves). power -pack. scale and drive, otherwise
D.C. current and ohms.
essential parts including metal complete and unused. Price £3'15/-, plus 7/6 carriage,
case tin. moving coil meter, or 9 fortnightly payments of 10 -.
selected resistors wire for shunts.
range selector. switches calibrated
Break -up Bargain
scale and full instructions. Price The unit 3515 less valves and I.F. strip. This contains
19 6. plus 26 post and insurance.
Convector heater. Made from heavy
components valued at least £10 as follows
60- gauge sheet steel (galvanised). For
20 -Paper tubular Condensers up to 1 mfd.
Connecting Wire
etc.
Carbon Resistors many high stability. 40- Silver greenhouse, workshop, aviary,
watt.
Mica Condensers. 30 -R.F. Chokes. 13 -Octal Valve 500 watt, 21/12/6:with1,000
wired but
watt
2- 22/10/-. 1,000
1 -A.F. Choke.
Holders. 1- Yaxley Switch.
thermostat. 23 /17/6. 2K
1-Transformer. separate
Miniature Variable Condensers.
free standing or wall mount1-Useful Chassis size watt
2- Mansbridge Condensers.
ing, 23/19/6: 2K watt with built -in
18ín. x 11;ín. x 711n. with outer case.
Carriage and
Plus hundreds of miscellaneous items. nuts, bolts. thermostat, 24 /19'6.
ALL ARE
washers, tag strips, I.F. sockets. etc. All for 6'6, plus insurance 5'- per heater.
GUARANTEED FOR 5 YEARS.
5 - carriage up to 250 miles.
i,

® P.V.C. covered in 100ft. coils -2/9 a
coil or four coils different colours,
®10. -. post free.

®

6A8
6B4
6B7

6116

7C7

0-5, 0 -50, 0100, 0-500, 0- 1,000.
A.C. volts 0-5.
0-50. 0 -100, 0-500.
0 -1.000
D.C.
milliamps 0-5, 0100, 0 -500. Ohms
0- 50,000 with in-

Iff3

®
®
®

12'6

6F6
7/6
6F7 12/6
6F8
9/6
6F32 10/6
6G6

Instantus Heater

Multimeter Kit

EEI

M
M

GAGS

Q6
6C9
6C6
6C8
6D6

Y

03

EB

6

5Z3
l2 /5Z4
9,6
6A6 12/6
6AC7
6/6

688

bargain at 1'6.

® A.C./D.C.

7'6.

FOR LESS THAN THE
VALUE OF ITS COIL PACK

OFFERED

Microphone

03
03

93

7

-

B9

EH

-1A6

12'6
2A7
12'6
2D13C 5'RI155 for Spares
4'6
These are less valves but 2X2
3A4
7 otherwise reasonably com- 3D6
5plete -ideal for spares
2
6
prices £2 to £4 depending 4D1
5U4
8/-

jB Dynamic
Es

Unused and Boxed Valves
9- 6F5 9/6 7B5 12%6

2A6

150

post and insurance.

OZ4

plete but less crystal, not 1T4
tested nor guaranteed, 1T5
201 -. plus 2/6 carriage.

P He

B3

2/6

is the 46 Walkie- 1A4
Talkie. It has a range of
SYapprox. 5 miles -.lust right 1F7 12/6
for search parties, fire 1L18
8/6
Operates 1LA6 8/6
brigades. etc.
from dry batteries. Com- 1LD5 3/8
plete with six valves and in 11156 3/6
metal case. Size approx. 1115
76
12ín. x Bin. x 3;ín. Com- 185
6
This

EE
EE

03

-

capacity 0 -1 mid., 19/6. plus
henrys, etc. etc.

Complete Walkie- Talkie 25/-

03
03
Efi
03

®

Powerful three -valves mains amplifier ideal for dances, parties, etc.

less chassis, cabinet and
test leads). Immediate Complete
speaker (available if required)
delivery. Cash Pelee 29/10'0.
FREE GIFT.-All purchasers will receive Range data 1/6 (free with parts). Price
melts. (2 ranges) (complete with

03

03

-

D.C. volts 0 -1.000 (7 ranges), A.C. volts
ranges). D.C. current 0 -1 amp. (5 ranges), resistance 0 -2

193

®

l

ranges as
follows (5
0-1.000

6 each. 12/- dozen.

84

All -Mains Amplifier

Latest A V O Testmeter

Converter

® North. Scotland, etc. All
bit the parts InEF80
S eluding 2 coils,
ES valves,
tuner.
pn line
and
contrast control, condensers
® resistors. (Metal case available as
MI an extra.) Price only 19'6. plus 2/6
with
free
® post and insurance. Data
parts or available separately 1'6.
Es
W.
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Cathode Ray Bargain
VCR517C 61ín. (medium

persistance)

ELECTRONIC PRECISION EQUIPMENT LTD.
66,

GROVE ROAD, EASTBOURNE, SUSSEX

offered
plug e replacement for 8/6
the bargain price of 88 each, plus

This is the correct address for your post orders and for prompt attention please
for Ppostage.
mark Yyour envelope
Dept.
S
P
P S, also enough
C
3,6 carriage.
3B
33830303031h03030303030303030303030303030303030303::c 0303030303030303030303030303030303030303030303030303030®IEIEIi+ERd l$EEEí1'::®
0.
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Speaker Bargain

375

LATEST TYPE
Turret Tuner

Fluorescent Lighting
ER
ER

f

Brand new stock, not
surplus, with coils for
Band I and III complete
with valves. Model I I.F.
output 93/38 Mc s. Series
heaters Model 2 I.P. output
1610 Mc's. Parallel heaters.
With instructions and circuit diagram. 79'6. With
knobs, 3 -8 extra, post and
In- uranee 2-6.

»

-

-

12in.
flint.

Hi- Fidelity loudspeaker.

High

Permanent magnet type with
standard .. ohm speech coil. Will
handle up to 12 watts. Brand new by
famous maker. Price 32 6, plus 3 Ii
post and insurance.

Variable Rheostat
-

Idi al iur
8.3, post

EB
EB

f

Complete lighting fittings. Built -in
ballast and starters-stove enam- 1m
elled white and ready to work. Ideal
kitchen,
workshop-anywhere.
I %sin 20 approximately 271n. long
complete with two 20W tubes, 49:6.
Single 40 approximately 4ft. long
complete with one 40W tube. 39/6. EB
Inductor 80 approximately
5ft.
long complete with one 60W tube, MI
5916. Carriage and insurance up to R3
150 miles 5.6, up to 250 miles 76. ea
21in. Miniature complete with 13
watt tube. Ideal for showcase or
position where miniature fitting is EB
required.
Complete with latest
fin. diameter nibs. 49 6 each.
g3

Medresco

Hearing Aid

As supplied by

duty slider
resistor
rated at 25

Hem. y

40

fffl

amps. Basic
resistance is
.4 ohms. Can
be rewired
o suit individual re-

quirements.
uúnnur circuit. etc. Peig,.
3 6:

National Health.
completely overhauled and in
good working order with six
months' guarantee.
Only
£3,15 O. plus 2.6 post and ins.
Complete with earphone and
nee: ear plug but not batteries,
these can be supplied as an
extra for 5,- per set.
Superior
ter -new-higher
gain --and self- contained batteries £710,0, or 10 /- deposit
and 15 fortnightly payments of

f

.
f

Yours for 10 /- down and 17 fortnightly
payments of 10/- or cash price

Tube Tester and
Re- Activaton

£8/I0/0

ti8 /10

-

For Your Lab.

THIS MONTH'S SNIP

Resistance substitution boxes are
great time savers and you really
cannot have too many of them,
here then. is an opportunity to
acquire these at a very low rate.
Our R.S. kit available for only
R /6, plus 1-6 postage,
comprises
a 50 W. precision variable resistor
0-100
K., six 2 -3 watt fixed
resistors, one 6- position switch,
one pointer knob and one ordinary
knob and instructions.
This
unit when made up will give an
infinite variability over the range

Iligh nutput ar battery charger, gives quick (car
tart charge) or trickle charge. Input standard
A.C. mains, output 6 or 12 volt at 1 -21 or 4 amps.
With meter and variable charge selector. Complete
in hammer finish louvred case. Only 75/ -, plus
16 carriage. or 10 /- deposit and 8 fortnightly
payments of 9 -. New and unused, guaranteed for
,

2

can,

years.

Last

Chance

for this Fine Bargain

100

Wrap your heater cable around the
pipes in your loft to prevent a freeze up. With full instructions. 16 yds.,

ohm to

2

meg.

EB

ffl

Morganite Potentiometers
Single and &gang
types
available,
standard size with
good length spindle. all new and
Single types
11each,
valves avail-

Don't Stumble in the Dark

EH

®
03
EB
EB

boxed.
25K.. 50K..

This is a super short wave e elver covering 5 -30
metres (10 -60 Mc.s,. Uses 0 valves. Has R.b'. stage. 2
I.F. stages B.F.O., etc. Muirhead instrument drive.
two internal power packs, mains and battery vibrator
pack. Complete with own P.M. speaker. Provision
for phones and speaker muting. Complete in metal
transit case: size approx. 24 x 18 a 12in.: weight 701b.
Suitable A.C. mains. 100 -250 and 6 volt battery. In
perfect condition, practically unused. Tested before
despatch and guaranteed. Handbook free with each.
Price £8 19.6, carriage and insurance 15
Or 10,deposit, plus 15 - carriage, and 15 fortnightly payments

Install 2 -way switches.
Our outfit comprises: 30 yds. Multi core cable, two 2 -way switches, two
wood blocks. Full Instructions, 9 6
each, post and insurance 2 6.
of 10 --.

-.

For convenience of callers all items advertised may be obtained by the following companies:
E lectronics (Ruislip) Ltd.
Electronics (Croydon) Ltd.
Electronics (Finsbury Park) Ltd.

266, London Road,

ES
E#3

Eia

03

1001f.,

®
meg.. 2
Gang type. 3 each-valves
available: 5K.
5K., 100K.
100K., XI
i meg. -r I meg.. 2 meg. r 2 meg. EB
250K.,

42 -46, Windmill Hill,
Ruislip, Midd X.

ga

The
latest most
up -to -date
Record
Player made by the
We can supply all the
famous B.S.R. Comter
main components for
pany. Using Hi -Fi
making this unit
Crystal Pick Up and
which will not only
fitted with every
test Cathode Ray
f
modern device- DefTubes
but will also re- activate them,
initely a record
changer which will supplied complete with full Instrucgive years of trouble - tions. Price £3, plus 2'6 post and ins.
free music.
Not
surplus but
the
or Terms.

meg.

1

Yaxley' Switches
4 -pole,

B

12 -pole,

2 -way
2 -way

6 -pole,

3-way

3 -pole,
9 -pole,

3 -way

2 -

2 -pole,

4 -way

2

4

-pole,

4 -pole,
2 -pole,

3 -way

4

-way

5 -way
5 -way
12 -way
12 -way

1.'6
1 6
2--

a

1'6
2'9

ER

2 6 Ea

2,8

EB

Stroud I :ark, Rd.,
1 -pole,
2 6 EB
2 -pole,
Phone
CRO
Phone
RUISLIP 5780.
6538.
Phone
4.6 CO
ARChway 1040
Half day, Wednesday.
Half day, Wednesday.
Half day, Thursday.
6- position shorting switch
2'- B
1321fflEI TSEIE1Ei4E
EPTEEff!EBEBfREIEBMEI :ERif+IPIBEP` EÁTT®FEBERBfflERf®fflfEBE eTTERffl®93E33BKüRBEPfPFPf1Bgil
:

('roidon.

29.

Finsbury Park, N,4.
:

I
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P. P. COMPONENTS LTD.
ILF 0295.

TELEVISION
TUBES

219, ILFORD LANE, ILFORD, ESSEX.
Sin. P.M. SPEAKERS, 5.'9. A bargain offer, but limited quantity of
these modern type speakers. All tested and they have a slight cone
fault which is repaired, not affecting the quality. P. & P. on 1, 2)6 :
on 2, 3/6. Also Bin. P.M. SPEAKERS. 8/8. An ideal gift if fitted
in small cabinet. Complete with O.P. Trans. fitted, 10'-. P. & P. 2/9.
EXTENSION SPEAKER. 19/9. In attractive cabinet. Complete
with 8ín, P.M. Speaker, flex and switch. Standard matching to any
receiver 2-5 ohms. Size Din. x 1311n. x 611n. A nice present and
a real bargain. P. & P. 2;9.

leI /-AC E I \TED & RE- GETTERED,
50 -. PROVIDED YOUR OLD TUBE
HAS NO ELECTRODE FAULTS AND
HAS NOT BEEN SEVERELY BOOSTED
THERE IS A 70% CHANCE OF REACTIVATION LASTING UP TO 12
MONTHS. NO RESULT, NO CHARGE.

;

RECORD PLAYER CABINETS

SPECIAL PRICE TO TRADE.
T.V. TUBES IN STOCK. ALL MAKES,
MOST SIZES. 9" £3, 10' 23.10.0. OTHERS

Stylish r abinet by famous manufacturer. Cloth
covered In contrasting colours (Red and Grey). Grilled
front control panel. Size 151n. x 191n. x 81ín. deep.
Beautifully made. A cabinet of which you can be really
proud. Takes 4 -speed B.S.R. Monarch auto- player and a
611n. round or elliptical speaker. Room for any amplifier
of your own choice. P. & P. 4,6.
79/6. A delightful -looking cabinet in two -tone leatherette. Size 141ín. x 171ín. x 311n. Will take B.S.R. Monarch
4-speed autochanger and 61in. round speaker. P. & P. 4/6.
white
69/6. A beautifully styled cabinet. In grey andclipped
polka dot. Made by famous manufacturer. Strong
lid and carry handle. Uses a B.S.R. Monarch UA8 player
and 41n. x 61n. elliptical speaker. P. & P. 4/6.
59.6. A well -designed cabinet in brown leatherette.
Strong clip fasteners. easy carrying handle. Takes B.S.R.
Monarch 4 -speed autochanger and space for a 4in. x bin.
elliptical speaker. Can be made up into an ideal Record
Player. Size 16ín. x 1411n. x 81in. deep. P. & P. 4:0.
7918.

ANCE 12 6. GUARANTEED 3 MOÑ HS.
12' MAZDA 6 WEEKS DELIVERY.

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE
I.T.A. AERIALS. New and Boxed. 3
element. 22/6. 5 element 27'6. ('O -AX
('ABLE, 8d. per yd. AIR SPACED. 9d.
NIFE CELLS. 3 x 21 x l'. Unused, 5 - ea.,

48/- dos.
A('OS CRYSTAL MIKES. 33'1. LIST
501 -, our price. 29;6.
TORCH BULBS. Ever Ready 2.5 v. and
3.5 v., 16/- per 100, 97- per 50.
HEADPHONES. Moving iron. low impedance. 6 -, high, 9. -. Balanced armature, low. 10/ -. high 15 -. Moving coil,
low only, 10'- per pair.
SISTOFLEX type insulated sleeving.
2 -8 mm.. 3ft. lengths. 216 doz.
MAINS POWER PACKS. DO v. 80
m -amp. or stabilised 150 v. 80 m amp. with
6.3 v. winding. 30'-.
RELAYS. High speed. 1.000, 1.000 ohms,
plat. vont., 7.8.
All valves tested before
VALVES.
despatch on M('LI.ARUS latest ELECTRONIC TESTER.
1T4

3M

66
8-

6SL7
6SN7

4

6V6

9 6

5Z4

401

6AG5
6ALS
6AM6
6AQ5
6AU6
6BE6
6BH6
6RW6

6115

-

5 5 ß
, 6
^ 6

t

9D2

8-

10F1

8$

12A6
12AH8
12AT7

6

I2AX7

-

5

-

6-

6C4

6X4
6X5
8D2

6D2

12AL^7

7'- 12BH7
8'- 12SH7
6- 12SJ7

6F6
6.15

616
6J7

6

12SK7
15D2

-

4'8

6K7
61.6

1.6 5005

6SA7
6SC7

408

6-.

6817
6SK7

5-

EA50
EB41
EB9I

78

7:-

ECH42
EF36

7%-

EF37A

7'6 EF56
8'6 EF50

3 6

5'-

FOCUS MAGNETS

P..I.A(' FOCUS M.V( :NI:T, 59. 35 -38 mm. Permanent magnet type.
P. & P. 119.
& P. 1,9.
ELM' FO(' US MAGNET. 12 9. Brand new. 35-38 mm. P.magnet
type.
PLESSEY FOCUS MA(INEïr. 39. 35 inns. Permanent

P.

&

P.

valves. FREE drawing. P. & P. 3,6.
STAMP FOR ('ATAL.OGI'F. REGRET U.K. ONI.V.

7:-

EF344

EF80

576

EF92
EL32

5'-

TELEVISION ENGINEERS'
POCKET BOOK

94-

The new and enlarged edition of this
pocket manual and data book has been
Many pages of
extensively revised.

-

6

,

^-

8 6
10 6 -

^6
6

-

6

_

10

-

6
7 6
1

56

E1,91
EY51
EY51
P61

5 6
6 -

Pen46

SP61
VR150 30
DAF96
DF96
DK96

7

4

-

5 -

9
9

-

-

9-

DL98
9 VR136
25 VR139A 25 VCR97 15-

HUGGETT'S LIMITED
PAWSONS ROAD,
WEST CROYDON

2-4

essential reference data on cathoderay tubes, valves, also special sections
on servicing equipment, dealing with

Ed. by

jTOrtQ}t

?

FIRST!

Rewinding and manufacture of all types
for Television, Radio and Electronic
Application.
FORREST (TRANSFORMERS) LTD.,

Shirley, Solihull, Warwickshire.
Est. 34 years
Phone: SHI. 2483.

I

Hawker.

By

L.

D'Airo.

Containing " odd items ''at greatly reduced
prices for the radio constructor, short -wave
listener and amateur transmitter.
FREE ON REQUEST

CATALOGUE NO. l -56 pages, 108 illustrations. over 2,000 new guaranteed items
by the leading makers. 9d. post free
I

By
AUDIO MEASUREMENTS.
N. H. Crowhurst, 23/-. Postage I,..
TRANSISTOR
SERVICING

,

No. 14

j

Postage 6d.

1

i

J. P.

12/6.

23/ -.

SOUTHERN

RADIO

ELECTRICAL

SUPPLIES

So -Rad

Checks all types of resistors, condensers
6 RANGES
Direct reading
hour.
Built in
I

READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. VK)
Raleigh News, Raleigh Street. Nottingham

&

Works, Redlynch. Salisbury,
Wilts

AN ELECTRONIC ORGAN FOR

THE HOME CONSTRUCTOR.
Douglas. IS!.. Postage 9d.

By A.

TELEVISION SERVICING HANDBOOK. By G. J. King. 30/ -. Postage
1/6.

FINDING
6d.
, Postage
A BEGINNER'S GUIDE TO
T V

FAULT

a

Pub. 5/

VISION.

By F.

J.

Camm.

Data

TELE7 6.

Postage 6d.

ALUMINIUM,

THE MODERN BOOK CO.
PRAED STREET,
LONDON, W.2.

Complete catalogue 6d.
:
PADdington 4185.
Open 6 days 9 -6 p.m.

Phone

www.americanradiohistory.com

ALLOYS,
BRONZE,

IN ROD, BAR, SHEET. TUBE, STRIP

WIRE,
3000

ANGLE,

CHANNEL,

TEE

STANDARD STOCK SIZES

&

6, CHESHAM PLACE,

CO., LTD.

LONDON, S.W.I

SLOane 3463

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19 -23

LIGHT

BRASS, COPPER,

H. ROLLET

RES/CAP. BRIDGE P3á/_,-

-

BARGAIN LIST

problems.

Postage /

TRANSFORMERS

G2ACC offers you

printed -circuit models and projection
receivers, aerials and interference

RADIOS.

CONTAS

Salvage.

119.

7 6
7 6

8'6

Salvage.

coils. P. & P.1/3.
FRAME OUTP UT TR ANSFORMER. 3,9. To match low -impedance
9d.
I.F. TRANSFORMERS, 1 - pair. 465 ko /s. Tested. Post(valves
extra J. I.F.s 7.25SA' STRIP, 5/9. Superlet. Takes 6 -EF91, 1-6D2. I -6F14
P.
&
P.
2/6.
channel
required.
10.75 me's. Please state
SV STRIP PLESSEY, 25i3. Superhet. Takes 6-6F1, 2-6D2 (valves extra). I.F.s
10.5 -14 mc.s. FREE drawing. P. & P. 2,6.
TURRET Tt'NEIt, £8.17.6. 12- channel tuner. Suitable for above. Tunable to
9.5 mc's I.F. Post FREE.
TIMEISASE, 440. Contains scanning coil, focus unit, lino transformer. et,. Less

416

8

1959

Works
36, ROSEBERY AVE., LONDON, E.C.1.
Branches at Liverpool, Manchester,

Birmingham, Leeds.
Quantity too Small

" No

"

February, 1959

PRACTICAL TELEVISION

Build our own Aerials...

4r,ya, fF

AERIAL,

FITTINGS FOR
BAND 1 &
BA
RADIO F ND
M.
and hints
for
own aerial
illustrating cheaply,
g our increased
ased rand
D1ecast Alloy
Band III to Band
Reflector
Mast
Mast Couplerd
and
Couplers,
Holders. Insulators
"r Rod
(both
and
(both " In fine
tings. Masts
and
FitEit-

Ill.

Useful formuke
constructing
quick)

Elements,

Brackets.

etc. Send
for the above

MARLBOROUGH, WILTS.

YOUR OWN

Phone

:

l

Chimney

inChimney
stamps

657/8

TELEVISION TUBE

RE -BUILT

THE FOLLOWING TYPES AND SIZES ONLY

MULLARD

.

I2in.

.

OR EQUIVALENTS
COSSOR -EM ITRON -CATHODEON

48

£7-IO-0.

17i n. £10-10-0.

I4in.
21

£8-I0-0.

in. £ 12-10-0.

Hr. SERVICE

All Tubes plus IQ:- carriage and insurance.

SIX MONTHS' GUARANTEE
Terms to the Trade.

OWING TO PURCHASE TAX REGULATIONS WE CAN ONLY RE -BUILD
YOUR OWN TUBE. THESE CAN BE SENT TO US BY BRITISH ROAD
SERVICES (Parcels) LTD., CARRIAGE FORWARD.
TERMS,

81,

WITH ORDER or C.O.D.

CASH

RE -VIEW
HIGH STREET

(LONDON) LTD.

Telephone

MERTON

:

.
.
CHERRYWOOD 3255

www.americanradiohistory.com

S.W.I9
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PRACTICAL TELEVISION

iv

GARRARD

FINEST VALUE

ISOLATION TRANSFORMER

C.R.T.

Optional
Low leakage windings.
n'1 50% boost on secondary.
or 13.3 V.
..r 4 v or 1%3 v. r 10.8

Tyne A.

A if

128.
mains primaries
TYPE A2. Higb' quality, Low capacity, 10 15 pF.
161 each.
Optional boost 25^6. 50"' 75^6
Type B. Mains input. Multi Output 2, 4, 6.3,
10 and 13 volts. Boost 25% and 50%
... 21/ -.
Low .opacity
...
...
...

r:
88

MB

::

OUR PRICE

;+

15.0(10

ohms- 10,000

23

watt)

ohms -50,000 ohms,

5

w., 1,9

FIVE VALVES
LATEST ML'LLARD
S.W. 16 m.-50 m.
M.W. 200 m. -550 m. ECH42. E'EN], EBC41,
HL41, EZIO,
L.W. 800 m. -2,000 m.

THREE WAVEBANDS

2/-

10 w.. 213.

;

RADIOGRAM CHASSIS

1959

511 16

ohms

12.month guarantee.
A.C. 200/050 v. 4 -way Switch : ShortMediumA.V.C. and Negative feedback
Long -Gram.
4.2 watts. Chassis 13f x 5f x 21in. Glass dial
12f in. o 51ín. horizontal or vertical loin. :: 4f in.
2 Pilot Lampe, Four Knobs Walnut or Ivory.
isolated Chassis.
Aligned :slid calibrated.

1216 PURETONE RECORDING TAPE
1,200 It. on standard 7' Metal reels.

Spare Reels 7' plastic, 9' -; 7' metal, 2/3.
SUPERIOR 1,200 ft. Plastic Tape ou 7' Plastic
Reels, Quality Guaranteed, 21/ -.
" lutant" Bulk Tape Eraser, 2001250 v. A.C.
for any snake or size of tape, 27'8.

Carr. S Ins. 4'0.
Dep. 25.5.0 and five monthly of £1.
FOR ABOVE CHASSIS.
SPEAKERS
MATCHED
12in., 30; -.
8in.. 17;8 loin., 25 -

£9.10.0

TERMS

O.P. TRANSFORMERS. Heavy Duty 50 mA., 4/8.
Multiradio, Fush -Pall, 76. Miniature, 304, etc.,10 48.
H.
L.F. CHOKES 15 10 H. 60105 m-4., 5'.
5 mA.. 10'8: 10 II. 150 mA., 14' -.

:

,

:

:

MAINS TRANSFORMERS 200250 v. A.C.
STANDARD. 250-0.250, 80 mA., 6.3 v. 3.5 a.
Lipped 4 v. 4 a. Rectifier 11.3 v. I a. 5 v.
..
2218
or 4 v. 2 a. ditto, 350 -11 -350
MINIATURE. 200 v. 20 mA., 6.:3 v. 1 a. 10j8
1516
MIDGET. 220 v. 45 mA.. 6.3 v. 2 a.
17/8
SMALL. 2220.0220, 50 mA.. 6.3 v. 3 a.
STANDARD. 250.0-250, 65 mA., 6.3 v.

tf\

Lone slfudles.
teed 1 veer.

7,0 x 4 n. Goodm,ms, 21' -.
l'I ss "V. 19;8.
Pin. R. .5 A.. 30 -.
hn:m
18 8.
fin.
12in. Plessey. 30 -.
TSI, Tweeter. 1.01173, 8 8.
TENTORIAN HF1012 tnin.:3 to 15 ohm 10 w. 99 8
2in. Baker 15 watt :; ',hors, or 15 hru., 105' -.

World's Finest

DAB

o -.
21 -. GEX34,4'
HIGH RESISTANCE PHONES. 4.000 ohms. 18 6 i.e
MIKE TRANSF. 50 1, 3/9 ea. ; 100 1, Potted. 10 6
4.3 tin.
spout.
SWITCH CLEANER Fluid squirt
365 pf.
TWIN GANG TUNING CONDENSERS.
miniature lin. x 11in. s 11111., 10 / -. .0005 Standard
with trimmers, 9 : less trimmers, 8i- midget, 78.
150
pr.,
81.
pF.,
7,'
-:
SINGLE. 50 pr., 2;6: 100
Solis dicier-trio 100, 300. 500 pF., 318.
Expanded Metal Silver,
SPEAKER FRET.
1711,,. x Olin.. 21- each.
GOLD CLOTH. 17in. s 25io., 5'- ; 23in. x 35m., 10
2ft. 3in. wide, 5' -ft.
Tygan 4ft. bin. wide, 101- ft.
All Boxed VALVES 90-day Guarantee.

CRYSTAL DIODE C.E.C..

.

:

;

,

;

8'iN7ll
816Q7

8

8

HABC80
818 EABC80
12/8
101
10 8
d/8 HVR^_4 718
7 8 EB9i
10'8 EBC33

8/8 MUl4

10:8

68

7'8 EBC41 1018 P61
66,.i.17y1 10.8 EBF80 1018 PCC84
816S17

128

8ECCO4 12'8PCF80 11 8
78 ECF80 11/8 PCL82 11'8
8 6 61.00-.
7Ì8 EC1142 10/8 PEN25 6 8
10 8'': Y 4
7/8 EC1.82 12/8 PL82 10 8
8 8,Y:,
10 8
718 PYSn
5 6 12.4110 1018 EF39
10 8
10 B PY81
908 EF41
7 6 I"a1'7
5;8 PY82 108
9 6 EF.;
106
sPG1
5 0
10/8
10 6 154 5.7 9,8 1700

88';6

7

8

1311E, 1018 E 1'9I
7;6
: 7
8,'8, I:F92
82 171.5'
3.6 1244;7
7 8'.

1

6

-

8

'

3511

38s"
6
5 6

I

13
L

82
5 6
5 6

10 8

1:11c41
1

' 1

11

uFn

4

1
.

10

10 8

108''1.. 10'8
t0/8
12
9 6 1:)I01
8
108N/.4" 106r2,
88
A ltln5
9
1 8 4:y,8"
8'E[,1

B

18 6114-

1 8

4-CI5

88

4 -Speed

OUR PRICE

"

pair.
I.F. TRANSFORMERS
Kos Slug Tuning Miniature Can. 21ín. a
lin, z lin. High Q and good bandwidth.
7/6

Autochanger

£6.19.6
monthly

1665.

Buses

133

or

68.

48-hour

1

1

'

9. 1
6. 1,

i]

1

5 6

.

2
2 8

.

3
4
5 8

19

16
16

1

.

2-

I3ov

" 41,0
,

:

6

500,.,nice.

781'11

11V.

3:4

-

4

_

56

8'',
56':4 +1100
46'4 +1'_0
+'t'

25'
.

1

Inn
3
4 6 '5
5
4
5

1

2

3

11.0,
-

5!4'6

ï

7

76

iv. 118
,:.le.
126

E.H.T. TYPE FLYK3/2.5 " kV., 5 -: Kr 411
-: K345, 36 kV.. 7/6; K3 ¡59 4 kV..
Ká'100 8 k\'.. 14 6: 50 e.p.s. voltage, 30% of above.
MAINS TYPE SELENIUM 300 v. 85 mA., 7/8.
CONTACT COOLED 050 v. 50 mA., 7'6; GO mA., 8;8;
SENTERCEL RECTIFIERS.
BACK VOLTAGE.

kV.,

£4 12 6
Collaro "Junior" Cuit
Handsome case, 178 x 131 -x 7
£2 5 0
with room to play 12 in. records t
Ready-built 3 -watt amplifier with
£3 12 6
two valves and loudspeaker
or
complete kit poll free.
£3.5.0 extra with Garrard 4 Sp.
ALUMINIUM CHASSIS. 18 e.w.e. undrilled.
With 4 sides, riveted comers and lattice fixing
holes, 21in. aides, 7 x 4in., 9!6: 9 r 7in., 519;
11 x 7in., 6/9: 13 x 9in., 8 /6; 14 r llin., 10;8;
15 x 14in., 12/6; 18 x 16 x 3in., 16'6.

115

,

7

rr'A., 908,

COILS Wearite " P " type, 3/- each. Osmor Midget
All ranges.
" Q " type adj. dnat core from 4!..
TELETRON. 1.. St Mod. T.R.F., with reaction. 31.
FERRITE ROD AERIALS. M.W., 89; M a L., 12'8,
T.R.F. COILS A 111'', 7 - pair. H.F. CHOKES, 2;8.
FERRITE ROD 'lia. x

.

£9.15.0

JASON F.M. TUNER COIL SET, 26/ -. H.F.
coil, aerial coil, Oscillator mil, two I.F. tram.

Ratio Detector and heater ol'.ke.
Circuit book using four GAME, 2/-.
COMPLETE JASON F.M. KIT WITH VALVES,
£8.15.0. Fringe area kit, 22'8 extra.
NULLARD 3-3 AMPLIFIER READY BUILT.
Spare l'ow'er for Tuner, etc., 27.17.6.
10.7 Me 'e.

TRANSISTORS, GENUINE PYE GOLTOP.
R.F. (3 Mofo average), 24'.
Audio, 15/-,
Power, 20! -. Complete data sheets supplied.
HANDY VOLT METERS. 0 -223 v. and 0 -230 v.,
D.C. with leads and leather case, 916.
CRYSTAL MIKE INSERT by Acos, precision
Size only tin. x :1 16in., 6;8.
engineered.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:
or 12 V. 1 4 amp., 8(9; 2 ., 11'3: 4a., 17;6.
'
CHARGER TRANSFORMERS. o Tapped input 2001
250 v. for charging at 2, 6 or 12 v., l t amps.. 151.
amp.. 17/6; 4 amps., 222. Circuit included.
d T.V. TUBE equivalent books, 51 -.
VALVE
TOGGLE SWITCHES. S.P. 2' -, D.P. 3,'8, D.P.D,T.4' -.
WAVECHANGE SWITCHES
... 6(8
p. 4 -way " wafer long spinelle
... 2/6
2 p. 2 -way, or 3 p. 2 -way short spindle
0 p, (', -way, 4 p. 2 -way. 4 p. 3 -way long spindle... 3/8
...
p. 4 -way, or 1 p. 12-way long spindle
I

HI -GAIN BAND 3 I.T.A. PRE-AMP KIT.
r accolte circuit with valve ECC84. Price 29;6
With Power Pack, 49/8. Plans only 8d.
Band 1 11.13.).'. version same pri' e..
TELETRON " TRANSIDYNE "
MIDGET SUPERHET PORTABLE 8' z 4' z 11-

i

..7,

VALVEHOLDERS. Pax. Int. Ost., 4d, EF50, FASO.
8d. 1112A, CRT. 1(3, Eng. and Amer. 4, 5. 6, 7 and
9 pin, 11 -. MOULDED MAZDA and Int. Oct., Od.
117G with can., 1/8.
BOA, 9d.
1176, BRA, li"
119.k with cana 2,6. CERAMIC P.PS", B7G, BOA.
1:71: with can., 1'9.
Int. Oct., 1 -.

transistors, printed circuit. Ferrite aerial.
411 parts awl cabinet, £12.19.6.
We include 8 Pye Goltop Transistors for
1

.

Plans 9d.

OUR ONLY ADDRESS
WHITEHORSE RD.,
WEST CROYDON

337

(Export Extra).

www.americanradiohistory.com

:

2311 "u I''4
tdin
2

S

4- speed

&P. I! -, over L2 free

'

10 '.1.
Id

REPRODUCER
THIS
BUILD
BARGAIN SINGLE PLAYER KIT
Ready for immediate assembly.

P.

CAN TYPES

TUBULAR

5 4
4
2
2 3 too 254
_
2 3 .- _

.

150
.

£7.19.6

service.

35 01

4 4 ., u ,
e 15(11.

COLLARO LATEST MODEL

maximum performance.

1

2

HIGH- FIDELITY AUTOCHANGER
4- SPEEDS--10 RECORDS
With Studio " 0 " pick -up
BRAND NEW IN MAKER'S BOXES'
post free.
OUR PRICE

RADIO COMPONENT SPECIALISTS
THO

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR

of £1.

TERMS: Dep. £3.10.0 and four

.

61,6

IV yd.

By Pye Radio. Data sheet supplied.
Wearite M800 I.F. 985 Keae, 1216 per pair.
Wearite 550 I.F. 465 Kola. 1216 per pair.

.

8 8
8

1

Fringe Quality
Air Spaced.

485

ALADDIN FORMERS and core, din.. 8d. ; fin., 100.
.3in. FORMERS 5937'6 and Cana TV112. din. eq. x
fin. and lin. eq. x 11 in.. 21- ea., with cores.
TYANA.- 1lidget Soldering Iron. 200 /2.20 v. or
-.
'a' 2511 v.. 181. Solon Instrument Iron, 24'
RAINS DROPPERS. 3in. r Illn. Adj. Sliders,
n'q.. 750 oho,', 43. 0.2 amp., 1,000 ohms, 4/3.
LINE CORD. .3 amp., 00 ohms per toot, ^_ amp., 100
hats p co in.,t, 2 -way, 8d. per foot, 3 -way, 7d. per ft.
LOUDSPEAKER P.M. 3 OHM. Of in. k 5m., 1718.

8'8 GKS

Poly-

SOCKET
4 8
OUTLET BOXES
1
SOCKET
BALANCED TWIN FEEDER yd. 8d. 80 or 500 ohms.
SO ot14w only.
DITTO SCREENED per yd. 1/8.
WIRE -WOUND POTS. 3 WATT. Pre-set Min.
T.V. Type. All values 25 ohms to 30 K.,
50 IC, 4' -, (Carbon 50 K., to 2 m.. 3. -J
Pots 25iu. Spindle.
WIRE -WOUND 4 WATT.
Values, 100 ohms to 5'1 K., 52; tun K., 618.
.00I mid. 7 kt'.
New Stock,
CONDENSERS.
T.C.C., 5;6; Ditto, 20 kV., 9/6; 100 pf. to 500 pf.
9d.;
Micas. Od.: Tubular 500 v. .001 to .01 mid.,
1/6; 5;350 v. 1/9; .1135 v., Od.;
.05, .1, 11 -;
01(2,000 v., 119:.1 mid., 2,000 volts, 3/6.
100.
CERAMIC CONDO. 500 v...3 pf. to .01 mid.,
10% 5 pf. to 500
SILVER MICA CONDENSERS.
pf.. 1/ -; 600 pf. to 3,000 pf., 113. Close tolerance
50 pF.
Ditto 1
( +1 pF.1 1.5 pF to 47 pF., 1 /8.
to 815 pr., 1/9; 1,000 pF to 5,000 pF.. 2: -,

171

:

Semi -air spaced
t hens insulated.
Struuted eoro.
Losses cut 50

" 9dC yd.

5K ohm's to 2 Meg.
D.l'.Sw,
No Sw.
4!9
3/Linear or Log Tracks.
PLUGS
COAX

.

t,

nasalsMidget

1.

^

.,
4

...
7/8
HEATER TRANS. 6.3 v. 1 amp.
';It... lapped see. 2, 4, 6.3 v., if amp. 8/6
...
... 1016
Il, tto, sec. 6.3 v.3 amp....

in.

C.+úïl: COAX

olume Controls 80
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'want

£8.0.0

Post Free.
each.
lose eat,inet with amplifier and 61 in.
epr'ker, £6.15.0 or complete kit, £14.10.0.
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TRIMMERS, Ceramie. 30, 50, 70 pf., 9d. : 100 Pf.,
500 pr., 750 pf., 1'9.
113 , O50 pf., 1(6
RESISTORS, Preferred values. 10 ohms to 10 meg.,
40.. i w., 4d. l w., 6d.: 14 w., 8d. 2 w.. 11..
I o
values.
HIGH STABILITY. t w.. t %, 2."o fl L, IO tneg. 1)itlo,5 %, 100 Oto 5 meg. 0,9d.
(113
watt
WIRE -WOUND RESISTORS
1

I'I:I(F'I/t'TION
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Designed to play 18, 33, 43. 78 r.p.m. Records
7in., l0:n.. 12m. Lightweight Xtal pick -up.
GC2 turnover head, two separate sapphire styli.
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SINGLE PLAYER

4SP.
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