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it PRACTICAL TELEVISION

This splendid AVO instrument has been developed to meet a
definite demand for a sturdy pocket-size multi-range test meter
at a modest price. suitable for use on modern electronic apparatus
as well as for radio and television receivers, motor vehicles, and
all kinds of domestic appliances and workshop equipment.
Readings are obtainable quickly and easily on a very open scale,
and range selection is by means of a robust. clearly marked rotary
switch of the characteristic AvoMeter type.
A.C. and D.C. Voltage D.C. Current and Resistance are made
by means of only two connection sockets.

Designed and Manufactured by

Measurements of

January, 1960

Just Right
for your pocket !
THE

MULTIMINO

Sensitivity :
10,000 ohms per volt
on D.C. voltage ranges.
1,000 ohms per volt
on A.C. voltage ranges.

19 Ranges

D.C. Voltage : 0-1,000V in 7 ranges
A.C. Voltage :0-1,000V in 5 ranges
D.C. Current :
0-20,000 2, 0-2M L.

Accuracy @
On D.C. 3% of full

scale value.

O-tA in 5 ranges

Resistance :

Pocket Size : 5% x 3% x |} inches. On A.C. 4% of full
Weight : | Ib. approx. scale value.

To meet special
List Price 9 OSO requirements, instru-

ments can be supplied
to a higher degree of
accuracy for a small
additional charge.

ViCtoria 3404 (12 lines)

Complete with Test Leads and Clips.
if required 32/6.
Telephone :

Leather Case

EXNY O 1. w1 AVOCET HOUSE ° 92-96 VAUXHALL BRIDGE RD. - LONDON - S.W.1
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES.

MAIL ORDER DEPART

RST

211 Streatham Road. Mitchan Y
ALL VALVES LISTED ARE NEW STOCK
® Terms C.AV.0, or C.0.D. Postaze 3d. per valve,
MITCHAM G201,
5= | PCF82 UY85 76 | 6K8G 7/8
10/- / VP4B 17/6 | 6K8GT
8 - | PCL82 W8IM 5'8 126
86 11 9/- | 6L1  15/8
10/~  PCLS83 7'8 | 6L6G T
10/- - 7’6 | 6L18 12/6
10/6 | PENA4 21/- | 6L19 21
10’6 21'- | 6NTG/GT
9'6 | PEN4VA 126
9'- 5 - | 6SLIGT
7= 786 /
78 76 | 6SNTGT
78 Yi.
76 % 6V6G b
78 9'6 | 6X5GT 5/4i
21/- 6 [787 10/
176 % IGT 86 | TY4 78
17/ 524G 10 - | 8D3 5/6
21/- 10LDI11
11'6 10 - 15=
5/8 B- 12AHB 1[-
H&3 9/8 58 | 12ATS M-
HBC9) 9/8 Th
HL92 6/6 84
HL133D ig
KTJ33C T8
- | UAF42 Wi | BBR7 15'-
KT66 176 | LUBD:l W 6BW6 8/6
LZ31912'6  L'ZF80 B'G | 6BW7 66
MKT1(5) LOHE2 6BX6 7/«
(or7) 17/6 6D2 5/~
ML4 15- UCHSL 6F1 156
MSP1176 9'- | 6F12 5=
MU14 9 UCLS83 6F13 178
MX4) 17'6 23/6 [ 6J5G 4R 8/6
N142 96 UF41 8- | 6JIGT 9 3574(;T
| N153 11/6 | UF89 8/- | 6K7 4'6
36  PCCs1 8/6 UL4L 9. |6K7G  4/- | s0L6GT
L83 10'- PCF80 UL8% 96 | 6K7GT a
EFfl 5.~ 106 | UY4l 76 10/6 |81‘3 50/

SEND FOR LISTS,
Quotations given for any types not listed. Obsolete and old
types a specrality.

Tel

| =)

F

- -

EVISION

TUBES
REBUILT

BUY DIRECT FROM THE FACTORY!
12 MONTIIS’ GUARANTEE

12" - £5. 0.0
14 - - - £5.10.0
17 - £6.10.0

Carriage and insurance 12/6 extra.

MARSHALLS for TELEVISION

131 St. Ann’s Road, Tottcnham,
London, N.I5.

Telephone: STAmford Hill 3267
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A REVOLUTIONARY NEW BRITISH INVENTION]
i ittt e

v Uses standard
tapes

% Plays at 74"
per. sec.or 3
other speeds

% Recordsdirect |
from radio or
microphone

Y Erase and ~
fast rewind

£13.12s

Special moving-
coil microphone
and tape extra.

EASY TERMS
Instantly turns any gramophone
into a first-class Tape-Recorder

and back into a record-player in a moment !

.

Gramdeck is completely new . . . a revolutionary WORKS FROM ANY RECORD-

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophene into a tape-recorder and back into Gramdeck records and reproduces with a wonder-
gramophone at will ! Slip the Gramdeck on to ful depth and breadth of tone. Because it uses
your turntable and you have the finest tape- equipment that is already in your gramophone it
recorder you've ever heard ! Lift it oft . . . your only costs a fraction of the high-quality tape-
gramophone is ready to play records again. ' recorder vou would normalily require. Full
There are no motors or valves to go wrong—and &  details, specilications. photographs, easy terms,

vou get « quality that has 1o be heard 10
be  believed ! Everyone is praising the
Gramdeck.

“The quality is ar least cqual 1o that
obuained fronmt a good microgroove dise,”
says a leading professional journal.

* Ingenious—simple . . . why on earth did no one
think of it before ! "—THE TAPE RECORDER.

~ Ingenious  and  robust."—BRITISH  SOUND
RECORDING ASSOCIATION JOURNAL.

elc.. are given in the Gramdeck Book. Send
for your FREE copy. today.

MADE BY THE FIRM THAT MAKES RADAR
EQUIPMENT FOR VISCOUNTS & BRITANNIAS

W FREE BOOK—POST NOW!
w

I would like 1o hnow how 1o turn my gramo- .
phone into a firsi-class rape-recorder .. . please
send me the Gramdech Booh—F REE and withou .

= Quality ol reproduction excellent . . . real hi-li I [an

results ... potential is tremendous L . . both de- obligation,

signer and manufaciurer should be congrutulated.” (Write if vow prefer not 1o cur pased .
—BRITISHH RADIO & T\ RETAILERS RI-

VIEW, NAME [ |
“Better tun many so-called hivfi recorders . . p\Angad NAME.
robust . . . careluly decigned | . excellent value.” - .

AMATEUR CINE WORLD.

@GI"CI mdecks o

RAMOPHONE TAPE RECORDER B  Gramdeck (Dgpt. PT 804) 29 Wright’s Lane n
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME | Kensington, London, w.8 ]

G
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166 PRACTICAL TELEVISION

BENTLEY ACOUSTIC CORPORATION

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.l.- Telephone :

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERV!CE.

January, 1960

LTD.

PRIMROSE 9090

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT I'OR ONLY 68d. EXTRA.
0B2 17/616C8  12/6]6X4 6/6]19BG6G 9002 5/6]DL96  9/-1EL34  15/-]KTZ63 10/6|QSI50/15 [UCL82 [1/6
0Z4 6/-|6C9 12/6 [6X5GT 6/~ 23/3{AC/PEN DM70  7/6/EL38  26/6|L63 6/- 10/6/UCL83 19/3
1A3 3/-16C10  10/6]6/30L2 10/-]19HI  10/-| S-pin 23/3]EASO0  2/-|EL4I 9/-]LNI52 10/8|RI2 9/6/UF41 9/-
1AS /- 16CD6G 36/6(7A7  12/6{20D1  15/3| 7-pin 15/-|EABC80 9/-|EL42 13/11|LN309 11/6/RI8 .  i4/- UF42  12/6
IA7  21/1116CH6 12/6(7B6  21/3{20F2 ~ 26/6|AC2PEN EAC9I 7/6|EL8I  12/6|MH4C) 7/-[R19  19/11|UFB0  10/6
1C5 12/6|6D3  19/11|787 8/6/20L1 26/ 23/3|EAF42  9/6[EL8B4  8/6/MHL4  7/6/SD6 12/-/UF85  10/6
ID6  10/6|6D6 6/617CS 8/-]20P1  26/6|AC2PEN/ |EB34  2/6{EL85 13/11|{MHLD6 12/6|SP4(7) 15/ UF86 17/11
IHSGT 11/-|6ES 12/6|7C6 8/-|20P3  23/3| DD 26/6 |EB4I 8/6|EL9L 5/-iML4  12/6|SP4! 3/6|UF8S  '9/-
L4 6/-|6FI 26/6(7D8  23/3,20P5  23/3| AC4PEN EB9I 5/6|EL9S  10/6|MU14  9/-|SP42  12/6|UL4I 9/-
ILDS 5/-16F6G  7/-|7H7 8/-125A6G  !1/- 26/6/EBC3  23/3/EM34  10/-{MX40 15/-/SP6I 3/6|UL44  26/6
ILN5  5/-|6F6GTM 8/~|7R7 12/6{25L6GT 10/-| ACSPEN EBC33 L{EM71  23/3{N37  19/11|SU25 26/6{UL46 14.6
INSGT 11/~/6F8 12/6 757 10/6|25U4  16/7 23/3(EBC4l B8/6|EM80  9/6{N78 19/11|SUsl 9/6)ULB4  8/6
IRS 7/616FI1  17/3|7Vv7 8/6{25Y5  10/6 | ACG6PEN 7/6 [EBC8!  8/-]EMBI  9/6|N108 19/11[T4l 23/3lUM4 1773
154 9/-{6F12 5/6(7Y4 8/-|25Y5G 10/-'AC/SG 23/3|EBF80 10/-(EM84 10/6/N308 20,7|TODD4 24/7|URIC  9/-
155 T/6{6FI3  11/6|7Z4  18/7(25Z4G  9/6 /AC/TP 33/2|EBF83 I13/I1|EN31  37/-{N339 29/10|TH4B 15/-|UU6 19/11
1T4 6/-|6F14  26/6|8D2 3/6/25Z5  10/6 | AC/VPI 15/-|EBF89  9/6|EY5I 9/6|P6! 3/6/TH41  26/6]UU7  16/7
1US 10/-16FI5  15/3/8D3 5/6|25Z6G 10/-|AC/VP223/3 |EBL2I 23/3|EY83  16/7|PABCS0 TH233 33/2)UU8  26/6
2A7 10/6(6F16 9/6|9BW6 15/3125Z6GT ATP4  5/- |[EBL31 23/3{EY84  14/- 13/11{TH2321 20/-|UU9 7/6
2P 26/616F17  12/6(9D2 4/- 16/7,AZ1 I18/7 EC52  5/6{EY86 10/-'PCC84 8/-|TP22  I5/-{UYIN 18/7
2X2 4/6|6F3 10/610C1  12/-[2750 19/411AZ31 10/-]EC54  6/-|EZ35 6/-|PCC85 9/6/TP25  19/6]UY21 16/6
3A4 7/-16F33 7/6110C2  26/6/28D7  7/-'AZ41 13/11|EC70 12/6|EZ40  7/6/PCC8823/11 TP2620 33/2/UY4l  7/6
3AS 10/6]6G6 6/6110D2  12/-]30CI 8/-1B36  24'T|EC92  13/3|EZ4I 7/6[PCC89 14/-[TYB6F 13/3]UYSS  7/-
387 12/6 |6H6GTG 3/~ IOFI  I17/6|30FS 7/-1BL63 7/6 [ECC32 10/6,EZ80 7/-|PCF80  8/-|U12/14 12/-[VMS4B 23/3
3D6 5/-|6H6GTM 3/6|10F9 - 10/6,30FLI  10/-|CI 12/6 [ECC33 8/6 |EZ8I 7/-|PCF82 11/6|U16 12/-[VP2(7) 12/6
3Q4 7/616)5G 5/-{10LD3  8/6|30LI 8/-|CIC  12/6'ECC34 24/7|FC2A 24'7|PCL82 12/6|U18/20 9/-|VP4(7) I5/-
3Q5GT  9/6|6/5GTG 5/6|10LDII 30PI2  8/-|CBLI 26/6|ECC35 8/6{FC4 15/-1PCL83 11/6{U22 8/-|VP2B  14/6
354 7/6 6)SGTM  6/- I5/11]30PI6  8/-|CBL3l 23/3 ECC40 23/3|FCI3 26/6/PCL84 12/6 U24 29/10VP4B 233
3v4 7/6]6l6 5/6110P13  15/6{30PLI 11/6|CCH35 23/3 |[ECC8I 8/-|FCI3C 26/6PEN4DD  |U25 13/6]VPI3C  7/-
SR4GY 17/6]6[7G 6/-110P14 19/3]31 7/6|CK506 6/6/ECC82 7/6|FVW4/500 26/6|/U26 10/-[VP23  6/6
SU4G  8/6|6J7GT 10/6{11D3  24/7{33A/158M [CL33 19/3|ECC83 8/- -[PEN2S 19/11[U3I 9/6/VP41 6/6
5V4G  11/-16K6GT 8/-112A6 66 30/-|Cv63  10/6 [ECCB4  9/6 FW4/800 PEN36C U33  26/6|VR75/30
5X4G 126 6K7G  5/-|12AC6 15/3{35/51 12/6/CV271 10/6 ECC85 8/6 b 10/6/U35  26/6 1
SY3G  8/-t6K7GT 6/-l12AD6 17/3[35A5 21/3/Cv428 30/-|[ECCI1 5/6/GZ30 10/6|PEN4ODD (U37  26/6/VR!05/30
SY3GT 7/6|6K8G  8/-|12AE6 13/i1 [35L6GT 9/6|CYI  18/7/ECF80 11/6|GZ32 12/- 25/-(U43 9/6
5Y4 12/616K8GTG I2AH7  8/-(35W4  7/6/CY31 16/7|ECF82 10/6|GZ34 14/-|PEN44 26/6|U45 9/6 VR150/30
573 12/6 12/6|12AH8 12/6{35Z3  10/6|D1 3/-{ECH3 26/6{H30 5/-|PEN4S  19/6]U50 8/- .
574G 10/6/6K25 19/11|12AT6  7/6(35Z4  6/6|DIS  10/6|ECH2I 23/3|H63 12/6 [PEN4SDD  |US2 8/6IVT6IA  §/-
SZAGT 12/6|6L1 23/3[12AT7  8/-|35Z5GT 9/-|Dé63 5/-|[ECH35 9/6| HABCS0 26/6/U54  19/11|VT501  §/-
6A7  26/6|6L6G  9/6[12AU6 23/3(4IMTL 8/-|D77 5/6|[ECH42 10/6 13/6 PEN46  7/6|U76 6/6|W6IM 26/6
6A8 10/-|6L6M  12/6112AU7  7/6|42 23/3|DAC32 II/-|ECH8I 9/-|HL23 10/6 PEN383 23/3/U78 6/6)|W76  6/6
6AB7  8/-|6L7GT 12/6|12AV6 12/7[43 12/6 {DAF91  7/6 [ECH83 13/11| HL23DD PEN453DD |UI07  16/7|W8BIM  §/-
6AB8 10/6]6L18  13/-112AXT7  8/-150C5 12/6|DAF96 9/-|ECL8D 10/6 17/3 33/2/UI91  16/7/W107 15/3
6AC7  6/6/6L19  23/3|12BA6  8/- |50CD6G DD4l 13/11 ECL82 10/6|(HL4l  12/6 PEN/DD  [U201  16/7|w729 18/7
6AG5  6/6(6LD3  8/6|12BE6 10/- 36/6|DF33  11/-1ECL83 19/3|HL4IDD 4020 3/2U251  14/-[X24M  24/7
6AKS  8/-|6LD20 I15/1112BH7 21/3|50L6GT 9/6/DF66  15/-'EF9 23/3 19/3|PL33  19/3/U281 19/11|X31  26/6
6ALS  5/616N7 8/-[12EI  30/-{53KU 19/11|DF70  15/-|[EF22  14/-|HL42DD PL36  14/-|U282  22/7(X4I I5/-
6AM6  5/6 6PI 19/3|12)5GT  4/6(72 4/6/DF9I 6/-|EF36 6/- 19/3!PL38  26/6/U301  23/3|X42 15/~
6AQS  8/6|6P25  12/6|12J7GT 10/6|75 24/7|DF96  9/- EF3TA  8/-|HN309 24/7 PL8I  12/6,U329  14/-|X61(C) 12/6
6AT6  8/6|6P28  26/6|12K5 17/11(77 8/-DF97  9/-|EF39 5/6 HVR2 20/- PL82 8/-/U339  16/7/X6IM  26/6
6AU6 10/6|6Q7G  B/-[12K7GT 6/6|78 8/6 'DH30 15/6{EF40  15/- | HVR2A 6/- PL83 9/-|L403  16/7|X63 10/-
6AV6  12/7/6Q7GT 11/-|12K8GT 14/-|80 9/-|DH63  8/-|EF4! 9/6|[KF35  8/6/PLB4  12/8|/U404  8/6|X65  12/6
6B7 10/6{6R7G  10/-112Q7GT 6/6|83 15/-{DH63(Met) |EF42  11/6|KK32 21/11PL820 18/7/UB0I 29/10(X66  12/6
6B8G  4/6|6SA7GT B8/6]12SA7  8/8|83V 12/6 17/6 |[EFSO(A) 7/-|KL35  8/6|PM2B  12/6|U4020 16/7|X76M 14/
6B8GT  5/-|65C7 10/6]125C7  8/6(85A2  15/-|DH76  6/6 |EFS0(E) 5/-|KLL32 24/7|PMI2  6/6/UABC80 9/-|X78  21/3
6BA6  7/6(6SG7GT 8/-|125G7 8/6!150B2 15/-|DH77  8/6 |EF54 5/-|KT2 5/-[PMI2ZM  6/6|UAF42 9/6/X79  21/3
6BE6  7/6|65SH7GT 8/-[125H7  8/6|185BT 33/2|DHI0I za{a EF73  10/6|KT33C 10/-|PM24M 21/3/UB41  12/-|X10I 33/2
6BG6G 23/3 |6S)7GT  8/-(125]7  8/6|185BTA 33/2|DHI107 13/11 |EF80 7/-|KT36 29/10|PX4  10/6|{UBC4l 8/6(X109 173
6BH6  9/-|6SK7GT 8/-|125K7  8/6(304 10/6|DK32 21/11 |EF85 7/-|KT41  26/6|PX25 59/8{UBC8I 11/4{XD(I.5) a/s
6BJ6 7/6 [6SL7GT  8/-|125Q7 12/6(305 10/6 [DK40 21/3|EF86  12/6|KT44  I5/-{PY3l  16/7|/UBFB0  9/-[XFGI  18/-
6BQ7A 15/-|6SN7GT 6/6[125R7  8/6|402Pen/A  |DK91  7/6 |EF89 9/-|KT61  12/6(PY32 17/11|UBF89 9/6/XFY34 17/6
6BR7  23/3|65Q7GT 9/-|12Y4  10/6 23/3/DK92 10/6 |EF9! 5/6|KT63 7/-|PY80  7/6{UBL2I 23/3|XH(I.5) 6/6
6BW6 10/6|65S7GT 8/-|14B6  19/3(807 7/6|DK96  9/-|EF92 5/6|KT66  15/-|PY8! 9/-1UCCB4 14/7|XSG(I.5)
6BW7  7/-|6U4GT 12/6]14H7  23/3(956 3/-|DL33  9/6|EF97  13/3/KT88 22/6|PY82 7/-lUCC8S  9/- 6/6
6BX6  7/-|6USG  7/6(1457 27/10]1821  16/7|DL66  I5/-|EF98  1373/KTWe6! 8/-|PYB3  9/6/UCF80 16/7|Y63 7/6
6C4 7/-16U7G  8/6|15DI  26/6(5763  12/6|DL68  15/-|EK32  8/6/KTW62 8/-(PZ30 19/11{UCH2! 23/3|Z63 10/6
6C5G  6/66V6G_ T/-|18 23/37193 5/-|DL92  7/61EL32  5/6({KTW63 8/-|QP2I  7/-[UCH42 9/6|Z66  20/-
6C6 6/6|6V6GTG 8/-|19AQ5 10/67475 7/6|DL94  7/6|EL33 12/6 KTZ41 8/-|{QP25  15/-]UCHS8I 9/6/Z77 5/6

FULL RANGE OF TRANSISTORS AND GERMANIUM DIODES IN

sTOCK. TEC II\IC AL D.
RECEIPT OF SELF ADDRESSED:ENVELOPLE.

ATA AND PRICES FREE ON

NEW METAL RECTIFIERS—FULLY GUARANTEED Technical leaflet on Metal Rectifierc free on receipt of S.A.E.

DRM-1B 15/4 | RM-1 7/- | WX3 3/6 | 14A100 27/~ 14RA 1-2-8-2  17/6 | 16RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-2 9/« WX4 3/6 | 14A124 28/~ | 14RA 1-2-8-3 21/~ | IBRA [-]-8-I 4/6
DRM-3B 23/3 | RM-3 96| WX6 3/6 | 14A163 38/-| 14RA 2-1-16-1  21/- | I8RA [-[-l6-] 6/6
Lw7 20/- | RM-4 16/- | 14A86 17,6 | 14B130 35/-| 16RC I-I-16-1 8/6 | 1I8RA 1-2-8-1 1/
RM-0 7/11 | RM-5 19 6| 14A97 25/- 14B261 1§/6 | 16RD 2-2-8-| 12/- | I8RD 2-2-8-| 15/-

VOLUME CONTROLS

Standard Can ELECTROLYTIC CONDENSERS

Wire-ended Tubular

All with long spindle and| 8 x 8 x 8 mfd., 400 v. 3.6 100 x 400 mfd.,275v. 12/6 32 mfd,, 350 v. 2/6/ 8 x 8 mifd., 450 v. 3/-
double-pole switch, 4/6 each.132 x 32 mifd., 450 v. 5/9 1100 mfd., 275 v. 2/6| 8 mid., 450 v. 1/9|16 x |6 mid., 450 v. 4/~
10K . 50K, 100K, 64 x 120 mid., 350 v, 8/3/200 mfd., 275 v. 3/6{16 mid., 450 v. 2/9{32 x 32 mifd., 350 v. 4/-
B meg i meg. | meg. 2 meg. 60 x 250 mfd.,, 275 v. 9/6\I00x200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/91 8 x 16 mfd., 450 v. 3/9

: C 0.D. 2/8

SE
SATURDAY OVER, 1,000
BUSINESS PRICE 6d. PLEASE ENQUIRE FOR ANY ITEM NOT LISTED WITH S AE.

<
8.. 30 lu 5 30.

,Asll W lTﬂ ()RI)LR OR C.0.D. ONLY. POGT/PAC!\I‘\G (HAR(:E& 6d. PER ITEM
l FULLY GUARAN AND
PLERSONAL SBOPPERS WELC ()\rll- FROM

s 1 p.m.

( AT —\L()(xl f

ALI. VALVES BOXED,

UFAC TUlllullb

"W »\RDb ()S T
"ORL IN

"o
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COMPLETELY
RE-SCREENED

C-R-T’S

Midland Tubes Ltd., offer a new service in the
rebuilding of C.R. Tubes.
Each tube is completely re-screened and aluminised,

and fitted with a new Gun Unit.

to Electrostatics.

12 months’
delivery.

Guarantee and Free,

Please write or ’phone.

MIDLAND TUBES LIMITED

37 George Street, Manchester, 1. Tel.: Central 4568.

All types—Triodes

immediate

R.S.C.

(Leeds) Ltd,

BRADFORD, LEEDS
and MANCHESTER

Post Terms C.W.0. or C.0.D. NO C.0.D), under £1, Postage 1

1'9 exira under £2.

29 ander £5, Open to'callers 9 a.m. to 6 p.m. Wednesdays until 1 p.m. SCACE,

with enguiries, please.

R.S.C. TRANSFORMERS
Fully Guaranteed
Interfeaved and Impregnated
o= 200-230-250 v 50 ¢f s serecned
HROUDED DROP THROUGIH
9

260-0-260 v 70 ma. 6.3v2a,5v2a..17
33030+ 80ma.G3v2a 5v2a . 189
203 -02.»0\'100mu 63vda 5via.. 239
350-0-350 v 100 ma, 6.3vda, 5via..239
350-0-350 v 150 ma, 6.3 v4a,5v3a .. 299
IULLY SHROUDED UPRIGHT
250-0-250 v 60 ma, 6.3 v 2a.5v 2a
Midget type 2!1-3-3in. .. .. 179
250-0-250 v 100 ma, 8. 3a.. 259
300-0-300 v 100 ma, 6.7 3a..279
350--350 v 100 ma. 6.1 r3a..279
350-0-350 v 150 ma, 6. 3a..35'9
425-0-425 v 200 ma, TL63v
4aCT.6v3a.. ..499
FILAMEINT TRRANSE
All with 200-250 v 50 ¢ 5 : 6.3V
15a.5/9; 6.3v2a. 76 a, 79
12via, 711:6.3v3a, 811 G! a.17/9.
CILARGER FRANSFORM S
20()-20v0fﬁlav1‘a v3a. 169

11 9; 0
0-9-15 v 5 a, 19/9 ; 0-9-15 v 6 a, 23/9.

OUTPUT TRANSFORMERS

Standard Pentode 5,000 to 3 ohms ... 3/9
Small Pentode 5,000 to 3 ohms.. 5/9
Standard Lentode, 7/8,000 to 3 ohms... 5/9
Push-Pull EL#84 to 3 or 15 ohms 189
Push Pull 10-12 watts 6V6 to 3 or 16

s
Pu-.h<Pull 10:12 watts 6V6 to 3.5, 8 or
15 0ohms ... .. 21/9

SYMOOTHING ¢ IIOI\FS

100 ma 10 h 250 ochms ... .. 8/9
80 ma 10 h 350 ochms ... 5'6
60 ma 10 h 400 ohms ..411

Trade supplied.

SELENIUM  METAL lH(Ill‘ll s
Spe al quotes for quantities of 50 to 5.000.
111 (TLW.) F.W, (Bridge)

. 612v1a ..3/11
Bovooma .. 311 | giovoa el
250 v 80 ma ... 5:11 5112 v 3
250 v 100 5 6/12 v 3 a 9/9

v100ma.. 611 | g1 v ia 12/3
Contact Cooled €12v5a 14/6
250 v 80 ma ... 6/11 6/12v 6 a 15/6
250 v 75 ma 612 v 10 a 25/9
F.W. (Bridge) 8 11 6’12 viba 279
CO-AXIAL CABLE
75 ohms 14 36 ... _8d. va,
Twin-<creened Feeder ... .. 11d. yd.

ACCUMU L\l()l!\. 2 v 16 AH. New
Ex-G: 5/6 3 for 15/

BA RY " CONVERTEI

All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250v
50 ¢’s. Supplies 120 v, 90 v or 60 v at 40 ma.
fully smoothed and fully smoothed L.T
of 2 v at 9.4 to 1 a. Price including cirs
cuit. 48'9. Or ready for use. 9.9 extra.

ALL DRY RI I BATTERY
ELIMINATOR K —AIll parts for the
construction of a unit (metal-case
51-4:-2in.) to supplv Battery Portable
receivers requiring 90 v and 1.5 v. Fully
smoothed. Fiom 200-250 v 50 c¢/s mains.
Price, inc. point-to-point wiring dia-
grams, 39’9. Or ready for use, 46/9.
D.C. SUPPLY KIT.—Suitable for Elec-
tric Trains. Consists of mains trans.
S. 12 v 1 a Selenium

ectifier. 2 Fuseholders, 2
Fuses, Change Dlrecmon Switch, Variable
Speed Regulator.  Partially 33 l9
drilled Steel Case, and Circult.

TELEVISION RECTIFIERS
250 v 200 ma. Size 3 x liins. Brand
New, 69

54-56 MORLEY STREET, BRADFORD.
5/7 COUNTY ARCADE, xBRlGGATE LEEDS, 1.
8/10 BROWN St., (Market St.,) MANCHESTER.
Mail orders to Dept. N., 29-31 Moorfield Rd., Leeds, 12.

EX-GOVT. MAINS TRANSFORMERS
All 200-250 v 50 c/s input.
Removed from New ex-Govt. units. 22 l9

275-0-275 leOma 68v7a 5v3a
300-0-300 v 60 ma, - 11/9
2650 265 v 150 ma, 6Jv11a.5v88 5v

3500 350 v 100 ma., 63v2a ov 2a ...18/9
450040v2.30ma. Jvida 63vila,
S5vba 49/9
0-24-26-28 v 15 a, A.C. (narked with D.C.
rating after rectification.) 69/6 carr. 15/-.
AUTO 0-110/120-220/240 v, 50 watts ... 8/11
EX-GOVT, SMOOTHING CHOKI}
60 ma 5-10 h 250 ohms
80 ma 10 h 150 ohms o5
100 ma 5 h 100 ohms Tropicalised
100 ma 8-10 h 100 shms Parmeko
120 ma 12 h 100 ohms .. 8/9
150 ma 10 h 150 ohms o . 99
200 ma 3-5 h 100 ohms Parmeko .9
0-10-25 v 24 a, 79/6, carr. 15/-.

EX-GOVT, CASES, Well ventilated,
black crackle ﬁnished undrilled cover.

AMPLIFIDR Only 9/9, plus 2/9 postage,
BATTERY CHARGERS
For 200/250 v 50 ¢/s A.C.

mains. 12 months guar-

antee. Attractive, well

ventilated hammer

finished cases. 6 v or 12V

4 amp. with meter

and variable charge

rate selector, as illus-

trated

carr, 5/-.

Or Deposit 13/3 and 5

monthly pavments of

133. 6 v or 12 v 1amp

type. Also suitable for

electric train power supply. Only 279,
post 29,
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A NEW SERVICE BY SUFFOLK

Suffolk Tubes now offer the finest service
available in rebuilt picture tubes.

EACH TUBE IS COMPLETELY RE-SCREENED
AND ALUMINISED

Normal rebuilds still available at reduced costs.
All fitted with NEW GUN UNITS

and fully guaranteed for 12 MONTHS.

Free, immediate delivery in U.K.

TUBES LTD

The largest independent
Tube Rebuilders in
London.

Suffolk Hall, 1-3 Upper Richmond Road, Putney, S.W.15.

Tel. : VAN 5267, 4304.

Practical Radio

Radio & Teievision
Servicing )

Practical Electronics

Electronics Engineering

Automation

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

A.M.Brit.).R.E.,

c“A’ & Guilds Radio
mateurs’ Exam.

R.T.E.B. Certificate

P.M.G. Certificate

‘“ NO PASS—NO FEE"

Now ... in your own home,

We Definitely Guarantee

LEARN

RADIO = VELEVISI@N

e 1= EUECTRENICS
carcer ahead of him-"|yaluable FREE Book shows how E.M.L
Institutes School of Electronics can train you for today’s

wonderful opportunities.

Radio, Television and Electronics provide an exciting field for the trained man—high pay,
a prosperous future—or if you prefer it—independence in your own business. If you are

trained at home by E.M.I. Insttutes you will be in the hands of specialists who know thef

quickest way to prepare you for one of the fine jobs open to trained electronics-men. Whether
you are a beginner or an advanced student with an examination in mind, E.M.L Institutes
School of Electronics has a Course exactly suited to your needs—with or without practical
equipment—from clectricity and magnetism 1o automation techniques.

(DEPT.

“NO PASS—NO FEE”
Full details of the Courses,
Practical Equipment, convenient
monthly payments, our Employ-

ent 2nd Ay Heamploy. @ NAME oo
much other helpful information @ ADDRESS

is given in our Guide to Carcers g NPORESS
in Electronics.  Write for yowr o
copy today. There is no § .

obligation and the book will be
sent to you quite free of charge.

EM./ INST/ITUTES

W@ Please send me a Jree copy

] of your Guide
2 to Careers in Electronics.

@ Subject or Exam ...................
[ A A R D R A A R N R RN

R
SCHOOL OF ELECTRONICS *

The Specialist Electronics Division of the British Institute of Engineering Technology.

SE/20), COLLEGE HOUSE, 29-31, WRIGHT’S LANE, KENSINGTON, LONDON, \h‘lsh

www americanradiohistorv com
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Radio

Stethoscope
This can be shipped into
the pocket, rather like
a lountain pen.
1t in maost  distri
a  receiver  can

ho
checked from the grid
ol the first valve right
throush to the output
wirhout a signal gener-

ator. The xnvthownpo
Is a complete fault-
tinder.

All the neceszary parts
to make this tracer
9 6 post 1'-

Tube Tester and
=== Reactivator

We can supply all
the main compo-
nents for making
this uait_which will not only test
Cathode Ray Tubes but also will
reactivate them, supplied com-
plete with tull instructions, Price
£3. plus 25 post and inxs.

T.V. Service Sheets
2% sheets  covering  most

popular post-war lnlovnors by
leading makers—Cossor, E

PREV1O
CHASERS OF THESE %HEFTS
WE CAN

PLEASE NOTE :
SUPPLY SHEETS Nos, 100-200,
£1. or 170-200. 10 -.

"‘W%W%E’EE%%W%%EEEWEPEEE%EE%EEEPEPE%EE%%E%%%

T

T.v. Maskg

Lottes typs oy
Mstallage
10 - 171y

Ifus

ISIP
12 .
Dost,

1

A.C /D C Multlmeter Kit
Ranges: D.C. volts

0-3. 0-50, 0-100, O-
500, 0-1,000, A.C.
volts 0-5, 0-50. 0-
10, 0 \)OO_ 0-1,000.

D.C. milliamps 0-5,
0-100. 0-5G0. Ohms
0-30.000, with in-
ternal  Matterie;
0-500,000 with
ternal hatterie
Measures A.C./D.C.
volts. D.C. current
and ohme. All the :
eawumal parts inciuding
>, 2in.  moving coil

metal
)] meter,
\olec ted resistors, wire for shunts,

range szlector,  switches,  cali-
brated scale and fuil instructions.

price 19-6, plus 26 post and in-
surance.
Avo Prodclips

5 The ad-

h-_-- \BIEEHE

of these

2 testprods

s that by lessing the trigger at

t,he side they become crocodile

clips and can be left in circuit. This

isagreat time saver when servicing.
Price 15/- pair.

Llectronics ( Park) 1td.
29, Stroud Green R,
Finsbury Park. N.4,
Phoce : ARChway 1049.
Half day Thursday,

gEE%EEEEEEEEEEEEEEE%%EEE%EEHEE%BE%EEB-»

Components Would Cost More

Car Battery Charger—ready-made
high output battery charger in
stove enamelied sheet steel
louvred case. New. complete and
ready to work. Rated at 12 v.
1 amps. and variable rate selector
for trickle charging. also a meter
to show charging rate. Suitable
for 230 250 A.C. mains. Special
snip price of 85 -, plus 36 post
and ins.

Assure your future

The ownership of a good instru-
ment has been the turning
point in many a famous career.
You can own the latest Pullin
peries 100 Test Set which is
undoubtedly a mogt usetul
instrument by a  firm  long
famousx for fine instruments,
entirely redesigned, it has a
square movement with diacon
plastic cover, this makes for a
brighter, more readable scale.
extra scale length and wider
angle of vision. With the test
set is included a pair of com-
hined testprods and crocodile
clips also a stand for inclining
the meter at the hest reading
positions. Ranges A.(;.O v

0-1,000 ditto D.C. A.C. Current
.C. Current 0-2.5, 0-10, 0-100, 0-500 mA.
: 0-1M and 0-10K. All at 10,000 ochms per
Price £12 78 or £1/4 - deposit and 28 fort-
nightly payments of 10 -, non callers add 5 - carr. and
llnsuranc
this
data which add capacity 2pF—ImPFd.
Inductance 0-100 henrys, etc., etc.

Five Useful Articles
Qur 1960 catalogue now ready gives constructional
hints and circuits for five useful articles such .s
moisture operated switch etc. Send for this cata-
Ingue to-dav. price 2/ retundable from purchases.

G —All purchasers of the above items
month will receive Range Extender scale and
in two ranges.

TURRET TUNER

Brand new stock. not sur-
plus, with coils for Band I
and III, complete with valves
PCC84 and PCF80—LF. Out-
put 3338 Mc,s with circuit
diagram 796. Knohs 36
extra, post and ins. 2 6.

FOUR

Set of modern T.V. parts, suitable for modernising
old televisor or for a new one. For wide angle 14in.
or 17in. tubes comprises: (1) Line output E.H.T. trans-
former. (2) 700 scanning coils on ferrite yokes. (3)
Width control with ferrite core. (4) Frame outbut
transformer. (5) Circuit diagram of a modern tele-
visor. Offered at the price of the Line output trans-
tormer only. namely, 57/8. plus 2/6 post and insurance.

r order to lln- ( ompany nearest m you

1 s (Manor Etectronics (Ruislip) Ltd.
Park) Ltd. 42-468, Windmill 11iit,
520, lligh st. i1h, Ruistip, Middx.

Manor Park, F. 12. hone :  RUISLIP 5780,

Half day Wednesday.

PO BEECLLLCLBEELBLEPLEL L ELLELLLELLLOLTLELEL L DOCCOCLL L L DE LT
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Band I Converters

Suitable
Wales,
London,
Midlands.
North,
Scotland.
ete. All
the parts
including -
two EF80

valves. coils, fine tuner, contrast
control. condensers and resistors,
{Metal case available as an extra.)
Price only 19 8, plus 2/6 post and
insurance. Data free with parts or
available separately, 1 6.
II 5 nd two more Kits. the
sent last week is per-
fnrmmg magnificentiy. We
receive this sort of letter every day
of the week. So if you have hesitated
hecause you thought our kits too
cheap you need hesitate no longer.

Building a Scope?

din. oscilloscope tube. American-
made type No. 3FP7, octal base 8.3 v.
.6 amp. heater, electrostatic de-
flection. brand new and guaranteed
with circuit diagram of alignment
scope, 15/- each, plus 1/6 post & ins.

14in. T.V. Cabinet

14in. T.V.
cabinet of
the latest
styling —
beauti-
fully
; veneered
and pol-
ished—
limited
quantity,
sale price
15/- each. Carriage and packing 3/6
extra. Masks 10 - extra.

Wondergram

This is a record player

operates trom torch batteri
is amazingly small and can, in fact.
be carried in the pocket—it weighs
only about 21b. Despite its small
size it will play all modern records,
7in.. 10in. and 12in. at 33 r.p.m. or
15r.p.m. Completely transistorised,
it glvoa 100 milliwatt undistorted
outp Price £15.15.0. H.P
r,erms avalluhle.

Miniature
Microphone

American made,
Dynamic type. real
bargain at 2/8, plus
6d. post.

whu,h
It

incinde postage,
Slectronies  (Croddon) Lt
266, london Road,
Croydon.
Phone : CRO 6558,
Half dav Wednesday.
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‘CATHODRAY’
VISCONOL CONDENSERS

for the most stringent conditions

The * Visconol® Process — exclusive to T.C.C. — means greater
dependability and a longer useful life than ever before. [t is the
answer by T.C.C. research engineers to the insistent demand for
condensers which will stand up to higher and still higher voltages.
A selection from the range is given below. Features tnciude’: low
power factor ; complete dielectric stability : resistant to voltage’
surges; ample rating at higher temperatures; proof against break-
down or flash-over. Full details on request.

lanuary, 1960

, X X Dimens. (Overal) | | .
i&"’F_ Max Weke. | ZImens (2 | aee Price
Length Dia. | TypeNo. |

.0005 25000 s I3 ] CP57HOO 18/~

“00l 6000 28 713, | CPS5QO 6/-

001 12500 Io1al Cesevo | oon

0.001 20000 2§ (I ’ CP56GOO 19/-

002 18000 54 1 CPS7XO | 18/

ot 6000 3 1 CP56Q0 | 10/-

: 02 12500 64 2 CP58VO |  20/-

O 05 6000 54 13 | CPs7QO 18/
//// 3 7000 6} ! 2 CPS8QO 20/~ |

/, 1000 3 1% | Cesev 10/

.

25
THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION : NORTH ACTON LONDON w.i Tel : ACORN 0061

GARRARD
AUTOMATIC CHANGER
RCi20/D MARK 2

incorporating SPECIAL
over crystal

Auto and PRICE
il g
S (1108 .
fnp:f:s', 200?2'5C6 P. &‘ P. .‘:/6 i i
volt. ; : SPEAKERS

speed.
3lin. Rola Celestion ...19/11

e
COLLARO CONQUEST
AUTOMATIC CHANGER

With  manual
play, also turn~

Sin. Goodmans .- 19/6

Space does not allow us to !
61in. Plessey ... 18/6

show everything we have in

stock. We have every value in
Rusistors, Condensers, Eleciro-
Iytic Condensers. Silver Mica
Condensers  and  Ceramicon
Condensers.

PLEASE SEND US YOUR
ENQUIRIES, AND WE
SHALL BE PLEASED TO
SEND YOU OUR_LIST.

21in. Television Chassis, VHF
Radio. volume loaded for all
Channels. These sets are brand
new.

Made by famous manutacturer.
CALLERS ONLY.
Every set tested for you on
both Channels before you

buy.

UNDER HALF
E

PRIC
39 o

8in. Goodmans . 22/-
7 x 4in. Goodmans ... 19/6
8 x 5in. Goodmans e 21/=-
10 x 6in. Rola Celestion... 29/6
10 x 6in. Plessey .. 27/6
12in. Plessey (3-ohm) 32/6
12in. Plessey, 1S5-ohm,

cloth suspension ... 55—

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, W.9%.

Tel.: CUNNINGHAM 9530

Hours of business: 9 a.m.-6 p.m. Open all day Saturday.

www americanradiohistorv com
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e O S p T D INDEPENDENT TELEVISION
Fditorial and Advertisement Offices i .. o
¢ G PRAN(TI(All1dELl;\I oa § HE latest report of the Independent Television Authority
2QOrge awnes. t ower ouse, Y . M - M o . M
Soathampton . Street, Strand., W.C.2. {{’ (1958-59) was issued recently. It is now five years since the
©® George Newnes 1td.. 1960, 5 ) 1954 Television Act and five years before the Act is due to
expire.
Phore : Temple Bar 4363. - .

Telegrams : Newnes. Rand. London. é When the ITV was first established there were two schools of

I

Registered at the G.P.O. for frans- § 0 g 8 g o _

oo by Cannslian’ Nagazie  Post. 2\ thpught, one that ITV would proylcje a low standard of enter

¢ . . . - tainment and one that the competition between BBC and ITV

SUBSCRIPTION RATES & 1d gi . b I dard of televisi Thi

AT Hops eSS P (I e I would give rise to a better overall standard of television. is
fnland - - £1.2.0 per anaum & latter s_upposn!o.n.has\ proved to‘be correct.

Abroad - - £1.0.6 per annum ¢  During the initial tive years of the Authority there have been

Canada - - 195, per annum | Several periods when its policy concerning advertisements has

. I been adversely criticised. It has often been said in the Press that

) CONTENTS : 1 the advertisements inserted in the programmes are too long and

S Page 7 oo frequent. In this latest report, the Authority replies in detail

Editorial 171 ?to these criticisms. It states that before transmissions began

Frame Grid Valves.. 172 4in 1955 the Authority had fully considered how to give effect in

[ Analysing and g""““% ™ ¢ precise terms to the general duty placed upon it by the Television
Receivers . 175 4 .

EHT Supphes 179 & Act of securing that :

Muking Television Acrials... 182 3 The amount of time given to advertising in the programmes
| Fold-over " 186 & shall not be so great as to detract from the value of the programmes
) Safety with Series Hedtcrs 190 i as a medium of entertainment, instruction and information.™

An Acorn Valve TV Booster 192 i In the report for 1954-55, the Authority decided that the time

Telenews 194 : given to ‘" spot ” advertising should not exceed six minutes an

Pungent Pointers 196 § hour averaged over the day's broadcasting. Advertisin

“ * . I . ing SMARIHI

Servicing TV Receivers 199 * magazines and features being excluded from this time limitation.

B g E3 g g .. 0 -

Underneath the Dipole 203 §  When the Authority was criticised for permitting what was

1 etters to the Editor 207 © described as an excessive quantity of advertising there was not in

Your Problems Solved 211 7 jts view ‘*any persuasive evidence that advertising was spoiling
. The Editor will be pleased to consider % the programmes for viewers in general.” The Authority says that
’ articles of a practical wature sutable T on the contrary. there was available week by week the simple

y y

tor publication in = Praciical Television. I 5 S N N 4

Such articles should e writien on one Sthough certainly not decisive, test of the relative number of

side of the paper onlv. and shonid con- ¥ yiewers able to choose between the two television services.

taii the name and address of the sender. | . 3 N

Whilse the Editor does not hold himsell E ThOUgh a programme entl_rely “:ee from advertising was always

responsible tor mamucripts, every effort 1 ayajlable at the turn of a switch, viewers as a whole in the 7,000,000

§ will he made ta rewurn them it a stamped é h , h rularl A e he .
! and ,,,/,,,(,‘IM.,, (,,,.(,/,,,,;, i ‘,,,r/;,‘,.(/m Al X (_)r;]lesddble_to c ooscf: I‘C%Loldl‘ y tune tf erllr sets to the pr/;)gr;l]mme

correspondence intended tor the ditar . 3 ) M A

\hrmL/(/ he addressed w0 The Kdiror, ¥ ’\Nlt & ’vertlse’ments .Ol [T ?ent 0 t.e time i The ut .Orlty
| ' bractical Televion.” Georze Newnes. 1 410 states that ITV’s share of the audience was rather higher

o oy LSSy Southampton Street, 1 than average during periods when there was most advertising.

rand, W,C.2. 1 . a . . .
¢ " Owing to the rapid progress in the § This attempt to prove that viewers did not think the amount of
g desn of radio and television apnaratus | advertising excessive can only confuse : it could well be that the

and 1o our efforts to keep our readers | 2 .

in touch with the latest developments, | generally lighter programmes put out by ITV were preferred by

*[ we give no warraniy that apparatus i most viewers in preference to those of the BBC in spite of the
(/vun/v(»(/ i our columns is not the | . 0 . . ot

9 subject of lotters patent. ¢ inclusion of advertisements. The widespread criticism of the

1 Copvright “in all drawings. phore- T advertising policy of ITV cannot have been founded upon a myth

g aphs and _ articles  published — in § . A : g

U ractical Television ™ is specineally 1 and the Authority should remember that it was constituted as a
Y reserved  shrouchout - the  countries i public guardian rather than a public relations officer for the pro-

signatary to the Berne Convention and | .

: the U.S.A. Repraduc:ions or mmumu[r\ © gramme companies.
of any of these are therefcre expressly
:
a f”rh“/‘h’" o Onr next issue. dated February. will be published on January 22nd
!
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Frame
Grid }
Valves |

THE LATEST ADDITION TO
THE RANGE Of VALVES FOR
DOMESTIC TELEVISION

NE of the latest develop-

ments in the field of
television has been the ’
introduction  of frame grid

valves. Frame grids are not new,
and their use is not limited to re-
ceiving valves. Fully fledged frame grids were used
as far back as 1943, and recognisable ancestors can
be found in the suppressor grids of some pre-war
screened pentodes. Some present-day types use
ring-like frames; and the Mullard QQV02-6. a
double tetrode transmitting valve, has two separate
frame grids (one for cach tetrode) mounted on
opposite sides of the shared cathode. Some manu-
facturers have used either punched plates or one-
picce boxes and have thus eliminated the need
for welding.

PRACTICAL TELEVISION

January, 1260 !
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At A is illustrated a ¢

shown magnified.

.

valve has had to meet a number of new demands,
and it has undergone—in certain valve typcs—a
further change of shape. The new requirements,
which occur mainly in * professional ™ equipment
(computers, telephone carrier systems, radar. and
50 on), are: a much enhanced degree of uniform-
ity between valves of a particular type. so that
valves can be interchanged or replaced without
upsetting the operation of a critically adjusted
circuit; a high ** figure of merit "; and mechanical
rigidity.

Figure of Merit

A discussion of the
relative  merits  of the
various kinds of frame,
as well as a great deal of
background information,
can be found in the Bell
System Technical Journal

This article first appeared in Mullard

“Outlook ”” and will be of especial

interest to readers living in the fringe
areas of television transmirters.

This is a term which has
had a number of different
definitions. In R.F.
circuits it is used as an
indication of the band-
width  over which the
required amplification of

for October, 1951.

The variety of devices which go under the name
of valve is immense: variety not only of size and
shape (for example, the subminiature pentode and
and the klystron), but also of structural detail. If
one looks, for instance, at bases, there is a
bewildering array which takes in “ pee-wee ~ and
“ super-jumbo ” and a multitude of arrangements
of leads and lugs.

Grids

Grids, perhaps, are even more diverse. with
little but their general function of “control ™ in
common. There is not much physical similarity
between the fanned-out structure of loops which
was used in certain very early receiving valves,
the straight rods of the octode, the beam plates
of the power tetrode, the stiff hairpin of some
small thyratrons. the perforated disc of -larger
types, the elegant structure of almost invisible
wires in the first disc-seal valves (such as the
wartime CV90), and the familiar cage—round,
reciangular, lozenge-shaped — of conventional
recciving types.  Yet these structures arc all
known as grids.

In recent years the control grid of the receiving

the stage can be obtained.
So far as valve characteristics are concerned
the requirement is that the ratio of slope to
interelectrode capacitance shall be as favourable !
as possible, so that each mA/V of slope
shall be obtained at the lowest possible cost in
capacitive loading. In practical valve design a
favourable ratio is achieved by pushing up the
slope to a high value, even though the means 1
used to achieve a high slope may, in fact, also
produce some increase in capacitance.

High Slope {

The slope of a valve is determined very largely
by the control grid. Tt is a measure of the effi-
ciency with which the grid controls the flow of
electrons. A relatively “inefficient” grid can be
found in the television picture tube, in which the
grid (a plate with a simple circular hole) requires
something like —100 volts to reduce a current of
two or three hundred micro-amps to zero. The
slope of a C.R.T. may be of the order of 50:A/V,
which is sufficient for its purpose. )

At the other extreme is the Mullard EI180F,
which is ‘an R.F. pentode for use in wideband
amplifiers in telephone carrier systems, radar
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sets, and measuring  equipment. A 40mA
anode current is reduced to zero by only
—3 volts, and the slope at working point is
16.53mA/V. The ES88CC. a double triode for use
in cascode circuits and as a multivibrator and
cathode follower in computers. has a slope ot
12.5mA/V. A similar slope is given by the
PCC89. a new double triode cascode R.F. ampli-
fier for television receivers.

Frame Grids

The three types just mentioned achieve their
high slopes (and high figures of merit) by mecans
of the trame grid. An eflicient grid implies a
small grid-to-cathode spacing. and a close mesh
of very thin wires. Broadly specaking. the smalier
the grid-to-cathode gap. the higher the figure of
merit.  Thus the problem becomes a question of
structural design.

A typical frame grid for a receiving valve con-
sists of two stout rods of molybdenum which are
hetd  rigidly  apart by stift  cross-pieces.  The
dimensions of this frame are very closely con-
trolled.  For example. the main rods are drawn
to size within limits of Z0.005mm. The grid
wire is wound on the frame under tension (about
IS grams) and is anchored to the frame at each
end. The tension of the wire is sufficient to main-
tain the accurate spacing of the windings. Gold-
plating of the entire structure may be used as a
precaution against grid emission.

Parallel Meshes

A frame grid thus
parallel flat meshes of taut wire.
threcaded over the cathode in
Since the distance between the two meshes can
be accurately predetermined by a  suitable
choice of rod size. the clearances between the
meshes and the two faces of the cathode are
also accurately controlted. The flatness and
rigidity of the meshes allow very small grid-to-
cathode clearances to be used: and the thin wires
(which in a normal grid structure would not be
self-supporting) allow the grid to have the
greatest celectrical eflect with the least physical
obstacle  High slopes are possible without risk
of grid-to-cathode short-circuits.  Also the valve
characteristics are better determined than would
otherwise be possible,

The input capacitance of the valve may be
higher with this technique; but the great increase
in slope more than outweighs it. and an increased
figure of merit is obtained.

consists of two exactly
The grid is
the usual way.

Structural Accuracy

Accuracy in the grid structure implies. of
course. accuracy in other components—notably
the cathode and the spacing micas. Much usc is
made in frame-grid valve manufacture of optical
techniques. such as assembly and inspection
under the microscope. and projection of large
images of components on to a carefully
dimensioned blown-up drawing.

When frame grid valves are used in R.F.
amplifiers. frequency changers. and LF. stages.
their greatly improved characteristics result in a
suhstantial increase in gain in cach of the suc-
cessive stages: therefore much more efficient front
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ends can be built. A television front end with
frame grids throughout can have an overall
sensitivity which is six or ecight times better
than with ordinary valves.

In the normal reception areas a far better
performance is obtained for a given signal at
the aerial. There is also a reduction in the risk
of sound-on-vision. In fringe areas the improved
performance can mean that specially modified
receivers and celaborate aerials will often be
unnecessary.

Introduction of PCC89

Within the last few years. frame grid valves
have become firmly established in a wide range

of * professional ™ and industrial applications—
computers. and so forth—where efficient and
high-grade performance is a sine qua non.

Mullard ar¢ now introducing the frame grid into
the domestic television valve range.

I'he first (rame grid valve tor television is the
triode for wuse in
cascode R.F. stages. It has a slope of 12mA/V,
which is just twice the slope of the PCC84, In
a practical tuner a noise factor ol 5dB at
200Mc/s can be achieved; this compares
favourably with 64dB for the PCC84. The
valve wunderlines all the well-known virtues of
the cascode R.F. amplifier. In particular. it
ensures a high signal level at the grid of the
mixer. so” that the noise generated in the
frequency changer stage is of little significance.

Future Progress

The PCC89 is already being widely used in the
latest receivers. Development work on  other
types. and on the improved circuits in which they
will be used. is well advanced. Mullard hope

COMPARATIVE TABLE

R.F. cascode amplifier PCéSé! PC289 P(‘g89
E ]r;eg L:cfnc(.glocdwl;ldn ier PCF80 PCF80 PCF86
o EF85 EFI83 EFI183
Second i.f. (sound) % %Egg& { 5[513?)? % [;[li:ggl
Second i.f. (vision) { gl;%% {gl;;l%‘ z 51;87%

to be able to announce shortly a triode-pentode
frequency changer, and also a pentode I.F. ampli-
fier. cach showing advantages of the same order
as those given by the P(LS‘)

The introduction of frame grid valves into
television reccivers is a significant and substantial
advance. It is the latest step in the course of
continuous development which has marked the
valve manufacturer and receiver design from the
very beginning.

Circuit Comparison

The advantages provided by the frame grid

can be illustrated by a comparison of two
receivers having the valve line-ups shown as
“A T and "B in the table above. Frame grid

valves are indicated by heavy type.
With a typical good quality tuner operating in
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Fig. 1.—Circuit of an LF. strip for a fringe area recciver. w :_> I
- /299 1
Band III, and a D.C. output of 2.0V peak white p
‘from the detector, the signal required at the aerial 7
is 63uV r.ms. for the conventional receiver “ A ™
but only 114V for the frame grid receiver “ B.”
This remarkable increase in sensitivity, with its .
favourable implications for fringe area reception,
is achieved in the following way: ) 16
Replacement of the PCC84 by the PCC89 gives 82 3/ S
a slope increase of 6dB and a gain increase of PF ¢ ~oun
SdB. The EF183 replaces the EF85 and EF80. /000
It has similar input and output capacities to these PEZIKQ 560 =’2,9°
two types. but its slope is 12.5mA/V instead of T

6.0mA/V (EF85) and 7.4mA/V (EF80); and the
- improvement of gain in the first and second 1.F.
stages is 6dB and 4dB respectively. The overall
improvement with frame grid valves is 15dB.

Mixer

It will be noticed that receiver “B "™ uses the
same conventional mixer valve as receiver “ A 7,
namely the PCF80. The reason is that receiver
“ B ™. as it stands, meets all requirements. How-
ever. a frame grid mixer. the PCF86, is available,
and it can be substituted for the PCF80. Its
conversion conductance is 4.5mA/V instead of
2.1mA/V. and it doubles the mixer conversion
gain. [If the PCF86 is used the EF183 is not
necessary in the second I.F. stages. Indeed, frame
grid valves throughout the tuner and I.F. stages
of a 405-line receiver would give far more gain
than can be usefully employed. With the line-up
for receiver ““ C ™ the required signal at the aerial
for 2.0V peak white is 94V on Band III or 5xzV
on Band L.

For Band I} reception the maximum sensitivity
required of a fringe area receiver is 204V for a
picture of normal contrast level. Even for signals
weaker than 204V a receiver of this sensitivity
will give the best picture possible. (A higher
sensitivity would produce excessive noise on the
screen.) The Band I requirement is slightly less
stringent and will in practice be easily met in a
receiver which satisfies the requirements for
Bard IIL

o

200V.

[ “O04 mn I
e i

Thus, for operation in fringe areas on Band III
the receiver must have sufficient gain to give
2.0V peak white at any signal level down to
Receiver “ A" falls far short of this
requirement with its sensitivity of 63xV. and an
additional LF. stage would bc needed in fringe
areas. Receivers “B” and “C™ satisfy the
requirement with only two vision LF. stages, and
have a margin in hand to cover production
tolerances.

Circuit Changes

The new valve types, with their doubled slopes,
obviously make necessary some changes in com-
ponent values. They cannot simply be plugged
nto an existing receiver. In any event, the
pinning of the PCF86 has been changed from

“ that of the PCF80 to give optimum input
impedance.
Only one change from normal practice is

required in the I.F. stages. This is the use of the
close-tolerance decoupling capaciter common te
the anode and screen grid of the EF183. The
neutralisation provided by this capacitor (which
must be of *10 per cent. tolerance) ensures
adequate stability of the LF. stages.

(Continued on page 208)
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N the previous article the operation of a
Miller Transitron timebase was described
and a circuit given in Fig. 50. (See

page 147 of the December, 1959, issue.)

For those readers who are contemplating chang-
ing over from an electrostatic to a magnetic tube.
the negative going output from V1 is unsuitable
for feeding into a line amplifier where scanning
coils are employed. A. positive-going output on
scan is therctore required and it will be negative-
going on flyback. Let us assume the output from
V1 was fed into the grid of a line amplifier which
employs scanning coils and flyback EHT. The
output wavetform at the amplifier anode would be
positive-going on scan and negative-going on
fiyback. Because flyback EHT requires a positive-
going pulse. this would be the wrong polarity
and, apart from this. damage may take place to
the line components. Therefore. at the amplifier
input. the wavelorm must be positive-going on
scan and negative-going on flyback and its output
at the anode will be the reverse. namely, negative
scan. positive flyback. However, there is no need
to scrap the timebase. The positive-going output

PRACTICAL TELEVISION
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Analysing and

Servicing TV Receivers

No. 12 —ELECTROSTATIC DEFLECTION AND
RECEIVER POWER SUPPLIES

will then be possible to use a magnetic tube with-
out disturbing the oscillator wiring.

Faults in Electrostatic Receivers

There are still many experimenters using clec-
trostatic tubes such as the VCR97 and other
ex-government types with the Miller transitron
timebases and this section will be of particular
interest.

Non-linearity and Foldover.

Check the sync output condenser and resistor
feeding into the generator suppressor grid. Check
the flyback condenser fitted across the screen grid
and suppressor grid of the generator. and the
resistor from the suppressor grid to chassis. The
above faults apply to both line and frame.

No Hold or Multiple Pictures.

Check the H.T. and generator valve and the
charging condenser across the anode and control
grid. Check the anode and suppressor grid resis-
tors and. if the trouble still persists, alter the
control grid resistors. If this fault appears on
both line and frame after the set has been work-
ing satisfactorily. attention should be paid to the
sync separator stage. A common complaint on
the frame is multiple pictures with the top rolled
over or the bottom rolled up (short bodies, no
legs. large heads, etc). The charging condenser
should be checked for loss of capacity first, then
the feedback condenser. Vertical cramping all
over the picture could be due to hum in the
timebase.

Raster Darker on One Side Than the Other.
If a push-pull output is used, such as 6SN7,

from the oscillator VI can be achieved by trans-  ¢tc.. the two sections are not balanced. Check
ferring the width control and condenser C3 from
the anode to the cathode circuit as in Fig. 52 and
altering their values. This circuit will scan a 12in. OScan Frame ~
tube. If a greater scan is required a phase revers- Amp.
ing valve can be emploved as given in Fig. 53, It I
@Sync_ = ~
rame rame
@ S}.m.c' QSyoc. Generator Amp., 2 «
BVision @vison @D Sync. :
i
Q
Vision Visron Phase Sync 5
Detector Amplifier Splitter Se;grg tor s o
&
»
Q
Line Line 8
Generator Amp. R
oc : I
Restorer — T"GC‘{-f,’e - Line
Vision ez <

Fig. 51.—Block diagram of a receiver employing electrostatic deHection.
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all the components in this stage. (Note that part
of the raster may not be in focus.)

The Whole Raster Drifts Sideways.

The condensers feeding the tube defiector plates
are leaky. These condensers must be perfect. Hum
will also cause this fault; check

PRACTICAL -TELEVISION
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No Raster, Only a Bright Spot.

Turn down the brilliance to save burning the
tube face. Both the timebases are out of action.
Check the H.T. and the L.T. supply.

Lack of width or Height.
Check the timebase valves for low emission,

the smoothing if the raster waves.
Increasing the brilliance will
sometimes remove the whole
raster, leaving the screen blank.

Intermittent Interlace.

This may occur if the signal is
strong or if the contrast is set at
maximum. The fault is that the
picture signal is breaking through
to the frame generator. Check
the sync integrating circuit feeding
into the frame generator.

Prominent Flvback Lines.

Check the D.C. restorer diode
and its components. Shadowing
of the raster on the right can also
be the cause of faulty D.C.
restoration.

% @ Fiyback - L/'ne
-
esca” ans Ol’msr‘\
‘_.I '__ A

VYW

E

3 Fly. 8 ,_-,y.%
q Scan l Scan

Phase
Reverser

Oscillgtor 4 j

Line
Amplifier

Hum and Waving Raster.

This fault is also common in
home-built electrostatic receivers.
inadequate smoothing is the cause. This was more
fully dealt with in the line and frame faults
section.

Raster Collapsed 1o Line.

The frame timebase is at fault if the line is
horizontal. 1If the line is vertical, the line time-
base is not working. No particular component

360 U

©
-
: ::::'*—LfF'
Line . T

Hold

Line Amp, t
Magnet/c<_| width L
9 Scan @
Flyback e

Fig. 52.—Miller transitron timebase,

can be pin-pointed here. Check the H.T. and
valves first, the charging condenser and compon-
cnts generally. Keep the brilliance low.

Faulty or

Fig. 53.—lnéorporating a phase-reversing valve when changing from
electrostatic deflection to magnetic deflection.

low H.T., excessive EHT. check the value of the
charging condenser and the coupling condenser
from the generator to the amplifier, examine the
value of the anode resistors.

Picture is Left to Right.
Captions read as though viewed through a
mirror. Reverse the connections to the two line

—deflecting plates on the tube.

Picture Upside Down.

Reverse the two wires feeding the frame deflect-
ing plates on the tube.

The phase splitter is not likely to give any
trouble and the rest of the electrostatic receiver
can be serviced in the same way as a commercial
magnetic model. A phase splitter with D.C.
restorer suitable for an electrostatic working grid
modulated tube was shown in Fig. 37 C.R.T.
section.

The Power Supply

There is nothing unusual about a television
H.T. and L.T. power supply. It is similar to a
radio receiver A.C. or A.C./D.C. supply except
that higher H.T. voltages were used in the older
T.V. receivers and the current consumption was at
least three times as much as a radio. To-day,
with valves specially designed for A.C./D.C. work
where the H.T. voltage is limited, the H.T. volt-
age has dropped to 200 or less and the H.T.
current has risen cven higher in some designs
owing to the greater scanning power required on
the line and frame for wide angle tubes. A
typical power supply of about ten years ago is
shown in Fig. 54. Many are still giving excellent
service to-day owing to their reliability. C1 and
C2 are optional. but they tune the smoothing
choke L1 to a frequency of 100c/s. C3 is the
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Fig. 54.—A typical A.C.

PRACTICAL TELEVISION

power supply.

vision and Line _Gen.
Sound and Output
ety ety
Frame Amp
Brill. . Anogle pShynt
FEY G e
Sound 7 50V
Outout 360V pR——
/WM ! W
4 Focus (¥ IS5V 225V
:E Coil Choke
= E ._."__. 200V
= C/
E: 2uF
= <
o ™~
(62— ——a] — ) I! 1
4uF) 24uF c5 g[i A
JepF Focus
o
S=ee =3
i e 16uF
c7 C 2
opF 16uF
n N,
-4 -4
Frame Gen. Frome Amp.
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reservoir condenser and C4 and CS are the L.T. power supplics. In Fig. 57. two rectifiers

smoothipe capacitors. Notice the care taken to
ensure adequate decoupling between stages to
prevent any interaction or fcedback along the
H.T. line and to ensurc a smoothed, ripple-free
D.C. supply. The decoupling capacitors are C6.
7. 8. 9. The function of the focus coil has been
discussed in a previous article. Transformer fed
parallel heaters are shown in Fig. S5,

‘Auto-transformer

- In Fig. 56 is the circuit of another type of
A.C. supply; the transformer is auto-wound. The
extension of the primary winding steps up the
voltage to 350V and no H.T. sccondary winding
is therefore required. but the natural impedance
provided by the sccondary winding of Fig. 54 1s
missing. Therefore. to fimit the peak cathode
current to a safe value, surge limiting resistors
must be fitted to the rectifier anodes. these are
shown as Rt and R2. It will be noticed that the
chassis is no longer isolated from thec mains. a
procedure which is now common practice. Figs.
57 and 58 show the present-day trend in H.T. and

250V
! ! 53 )|
qv
v3 V4
av
o
4 :
Parallel heaters |
] [¢)

Fig. 55.—Parallel heater circuit.

ve

[~

% q
—

are used in parallel to give the required current
output without being overloaded. although a metal
rectifier ean be used in this position if required
(as shown dotted). In Fig. 58. a series heater

R/ 900 | R2 90Q
AAAAAAA, AAAAAAA
VVYYYY oYy vvvvy

%‘ Fig. 56.—Auto-transformer A.C. supply.

arrangement with thermistor and mains voltage
dropper is shown. The thermistor has a negative
temperature coeffic’ent of resistance and has the
appearance of a IW resistor. Its function is to
limit surges; when it is cold its resistance has the
high value of 4.800¢. but. as the valves begin to
draw current. the temperature of the thermistor
rises and its resistance value falls until the valves
are drawing 0.3A when the resistor value is 440,
This 44Q must be allowed for when calculating
the value of the mains dropper. The thermistor
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nearly always has a shunt resistor across it, partly
to cut down the time the valves take to warm up
to their operating temperature and more impor-
tant to prevent excessive current flow through the
thermistor when first switching on. Valves with
high heater to cathode insulation are always
placed at the “hot™ end of the chain and the
valves with lower insulation such as detectors at
the “earthy ” end. The tube is placed at the

-0
Insert for
O.C only
HT+
)]
]
:
; |
]
= _ - ' ac/oc
T r -}" 1 i

e N (et

7 Fig. 57.—Using two rectifiers, which
”  can be metal or valve types, in parallel.

carthy end of the chain in most receivers, but
not in all. In the case of parallel heaters, never
remove the .video output valve with the set
switched on, otherwise the tube cathode may
receive voltage in excess of its rated maximum
which is usually between 150V and 200V, but
Wé;)s only 50V to 100V in some of the earlier
tubes.

1t seems to be common practice to leave the
set switched on while changing valves. 1In a
series-connected heater circuit this is not a good
practice; the set should be switched off before a
valve is 'removed. In the case of an open-
circuited heater, each valve should be removed
in turn and its heater tested for continuity, or usé
a resistance meter along the heater chain with
the valves in position until the break is found,
with the set disconnected, of course.

When a break in the heater chain occurs as
indicated in Fig. 59, although none of the valves
are alight, a high voltage at nearly mains potential
will be present at the heaters of the four valves
on the right as no current is being consumed,
and as some of their cathodes are at or near
earth potential, the strain of 200V or more
between heater and cathode is inviting further
valve breakdowns.

The surge limiting resistors referred to in Fig.
220V,

C2/ 200V
Thermistor

Det Boost

240V

C.RT

Rect.

Line
Output

Series heoters

Ac/be
|

W Fig. 58.—Series heater wiring including a
7’ thermistor.
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56. are ordinary resistors and should not be con-
fused with the surge limiting resistor of Fig. 58.

No Valves Alight in A.C./D.C, Heater Chain

After examining the fuses check the heaters for
open circuit or high resistance and the thermistor
for the same fault as it may be damaged. In
some circuits, the thermistor may be shunted
with a resistor which may have gone open circuit
and the mains dropper should also be checked.
If some of the valves light up very bright and
others seem dead, check the adjacent valves in
the chain for heater to cathode shorts and examine
the heater by-pass condensers for shorts. If all
the valves light up, but certain parts of the set
refuse to work, see that both heaters of any twin
valves are alight (valves such as the EB91. 6SN7,
B36, and H.T. rectifiers, etc.).

Tracing H.T, Faults

When a receiver is known to be working
correctly, before switching on take a resistance
reading across the H.T. line at the rectifier and
other H.T. points if you wish. the black or
negative test prod to H.T +of course. and the
red or positive prod to chassis. The reading may
take a minute to settle down. Switch on and
check the H.T. current consumption at the recti-
fier cathode and also the voltage at the same point
and keep these readings for reference. When a
fault occurs such as lack of height and lack of
width, check the H.T. voltage and if it is found
to be low, measure the current consumption and
if it is higher than previously measured, switch
off and measure the resistance as above. If it is
lower than expected there is a leakage somewhere.
More often than not a condenser is faulty and

200V S l

HT+ AC.

Mains
f ve -v3 Ve Vs V6
Breck Rect.

Fig. 59.—An open-circuit heater chain.

replacement will reduce the consumption. raise
the voltage and probably save unnecessary valve
buying. Here are a few examples.

Low H.T. volts, Low Current Consumption,
Resistance Normal

The fault is low emission of the rectifier or
dried up reservoir capacitor.

Low H.T., High Current, Resistance Normal

Check valve current consumption, especially
the oscillators and line output valve. Line output
valves not oscillating properly or receiving suffi-
cient drive from the previous stage (if a separate
generator is used) will consume excessive current
thereby causing a voltage drop. Check also for
soft valves.

(Continued on page 185)
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No. 3.—INDEPENDENT SUPPLIES WITH
PULSE OPERATION
(Contirued from p. 120 of the December, 1959, issue)
By W. Cleland

AST month’s article dealt with obtaining
EHT from the line output circuits of the
] TV receiver. but in some sets. EHT gencra-
tion. although on the pulse principle. is made the
work of a scparate valve. and the damping
arrangement used in the line output circuit is not
duplicated in the EHT generator. As a result.
instecad of a series of pulses. there is a series of
bursts of decreasing oscillations, I these are
synchronised withgline frequency. the_repetition
rate will be 10.125¢;s. but it is possible o employ
some other frequency.

Because, owing to the absence of a damping
diode. the oscillations are not abbreviated to
single fly-back pulses. the inverse voltage on the
EHT rectifier is nearly twice as large for the
same EHT voltage. On the other hand. the nega-
tive half-cvcle can be used. with an additional
rectifier. for voltage doubling, although it is of
lower amplitude than the initial positive half-
cycle of the burst of oscillation. The succeeding
half-cycles cannot be used as they arc of still
tower amplitude. and will not make the rectifiers
conduct. so their cnergy is lost.

Anode Coil

The anode coil used in this type of circuit may
be described as a choke. that is. a’ coil with a
high L/C ratio. but it will be necessary Lo connect
the anode to a tapping on it. and to use a step-up
ratio, in order to avoid exceeding the peak pulse
rating of the valve,

As a separale pulse circuit does not have_to
supply a precisely defined current wave for scan-
ning surposes. the grid input waveform can be
varied. The requirements are that the valve
should be switched on for a period to enable the
current in the anode coil to rise to a high value.
and then suddenly switched off. feaving the anode
circuit free to produce its train of diminishing
oscillations. If a saw-tooth input is used. the
length of the conducting period will depend upon
the value of grid bias and upon the amplitude of
the saw-tooth. but the current in the choke will
not be a complete saw-tooth wave as with a line-
output circuit. Instead. it will consist of a saw-
tooth pulse followed by a sinusoidal wave which
will have subsided by the time the next saw-tooth
pulse arrives.

Current Surge

On the termination of a saw-tooth pulse. the
current of the inductance surges al an increasing
rate into the stray capacitance until a peak volt-
age i reached at zero current. many times larger

A home-constructed linc-output transformer.

than the initial voltage drop across the circuil
when the energy was being supplied.

Fach succeeding peak of the oscillation s
smaller than the preceding one owing to circuit
losses, but as only the first positive and first nega-
tive pulses can be used. the circuit does not
require a high Q-value.

The value of EHT potential produced will
depend upon the peak current reached in the
anode circuit. and can be varied by applyving bias
to cither the control grid or screen grid,  Regu-
lator circuits can thus be added without difticulty.
deriving the control voltage either from the EHT
output itself via a potential divider. or from a
separate rectifier working at a lower voltage. The
regulator circuit is made more effective by sub-
tracting a fixed reference voltage. so enabling the
controel circuit to tap a higher proportion of the
variations occurring in the EHT output.

Insulation

Air ceases to be a good insulator when the
humidity is high, or when ionisation occurs in
regions of steep potential gradient. c.g.. in the
neighbourhood of a pointed electrode.  An EHT
unit is more reliable when air as an insulator is
supplemented by other materials. especially if dust
accumulations and the ingress of moisture can be
prevented.

When very high voltages are required (c.g.
25kV for a projection receiver). the coil. rectifiers
and condensers are immersed in petroleum jelly.
and special precautions are laken to exclude
maoisture.  Damp conditions always involve risk
when a Tine transformer is not adequately pro-
tected. and if persistent sparking occurs it may be
necessary to apply a suitable <nsulating paste.
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Bregkdown o
Didlectric breakdown is thermal in nafure. The
heat losses increase with voltage and with fre-
quéncy, making low-loss material necessary,
especially at radio frequency. Breakdown is more
liable to occur after a television set has been
switched on for some time and has become heated.
A breakdown might only be a small puncture of
the insulation, but sparking at this point will
prevent the peak voltage from being reached.
Occasionally more extensive damage can occur.
Care has to be taken not to apply excessive
H.T. voltages to EHT units. as the margin of
safety for a line output transformer or R.F. coil,
and for EHT rectifiers, is not very large, and the
production of an excessive EHT potential invites
considerable risk of component failure. Con-
ditions under which this mistake is likely are an
experimental arrangement. with only part of the
receiver on the supply. The lightly-loaded H.T.
line will then be at a higher voltage than normal.

Screening

Because of the likelihood of producing radio
interference. line output stages and EHT units
should be in screened compartments. Adequate
spacing has to be provided. and sufficient insula-
tion to avoid the bluish haze called corona which
makes it easy for brush discharges to occur. (This
is accompanied by the smell of ozone.) It is not
at all beneficial to breathe large amounts of
ozone as it is poisonous. It is in fact. a powerful
chemical agent, which can cause the breakdown
of insulating materials.

Brush discharges and sparking cause radiation
of noise and may affect the picture. The picture
will also be very much impaired if a break
should occur in the fine wire lead from the EHT

TELEVISION January, 1960

coil as the EHT voltage may still be produced,
but with' sparking occurring at this* point. -

Corona

The bluish haze of corona can be secn in the
dark around high voltage conductors, even when
these are too well insulated for arcing to occur.
Tons in the air are accelerated to collide with
molecules, so producing further ions. The effect
increases with frequency.

EHT Measurements

Instruments for measuring EHT voltages. have
to impose little or no additional load at the
setting at which the reading is taken, as any appre-
ciable current drawn would result in a low read-
ing. An electrostatic voltmeter is the closest
approach to the ideal, drawing no energy from a
direct voltage supply except for leakage, and the
small initial surge during the movement of. the
pointer. Meters of this type have a simple con-
struction consisting of a moving vane swinging
between fixed vanes, plus an air damping arrange-
ment. Their application. however, is limited to
potentials below 10kV, because of corona forma-
tion. Special clectrostatic voltmeters, on the
attracted disc principle. are used for higher .vol-
tages, but arc unlikely to be used in servicing
television receivers.

Standards have been laid down for measure-
ment by spark gaps, but are intended principally
for S0c/s alternating voltages (up to 900kV)
much higher than the EHT direct voltages used
in television sets, at which the lengths ‘of the
spark gaps are too small to give readings of high
accuracy. A gap of about fin is all that can be
expected at 12kV, and to read this with accuracy
calls for micrometer precision. Moreover, the
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Fig. 9.—Pulse-type EHT supply.
free oscillation in the anode circuit of V2.

A series of negative pulses from the blocking oscillator, V1, releases burst of
regulation is improved by V3 which supplies a control bias
to V2 from a separate

winding.
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»
electrodes must be perfectly clean.  Grease or
moisture on their surfaces will cause large errors.
A resistance (of about 1 kilohm per kilovolt)
should be used in series with a spark gap to
limit the maximum current. although the use of
a very high resistance would reduce the current of

/2
=

rof e

Correction for
¢°C and bmm:
0°39b <
273+t

-

& 08

o
&

Q O°7
3

5 06
£ .,
T 05 Q<2

So0a

Length of gap (Inches)

o3

g
Ky

Q-2

1
10 5
Kilovolts

Fig. 10.—Spark gap lengths in air at 760 mm. Hg
pressure and at 25 deg. C.
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the spark too much and make it almost invisible.
The resistance should be long enough to avoid
flash-over.

Needle Points

The zap for a given voltage may be increased
more than three times by replacing the spherc
electrodes by needle points. but variation in the
sharpness of the points gives rise to errors, in
addition to the instability caused by the forma-
tion of corona owing to the concentration of the
charge at the points. Sphere gaps arc more
reliable, although also affected to as much as
5 per cent. in setting by daily changes in air
pressure and temperature. Accurate measurements
can. however, be made by applying corrections
for these.

Another instrument which draws very little
current is a vacuum tube volimcter fed from a
potential divider. This requires a very high scries
resistance which is reliable at high voltages. A
suitable resistance costs several pounds. and the
cost is increased by the nceed for it to be housed
in an insulated probe. The unusually high cost of
such resistances is due to the difficulty in manu-
facturing them. since their long tracks of thin
resistive coating must be uniform and trust-
worthy. The voltage drop along them has to be
uniform, and the resistor has to be able to with-
stand surges.

Home-made Resistances

A home-made resistance of the pencilled-line
type will burn out with a few surges. and it is
dificult to know how much reliance can be
placed upon improvised resistors such as a batten
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of dry wood with two nails driven into it, or a
length of ferrite rod of a certain grade.

Measurements at a few kilovolts with a current
of, say. ImA can. of course, be carried out by
using a number of ordinary precision resistors in
series with a milliammeter as the load on the
supply. If a microammeter is used. it may be
wise to protect it against surges by connecting
a large capacitance across it.

There is also the possibility of measuring the
actual pulse voltage at the anode of the EHT
rectifier. which will be approximately equal to
the rectified voltage. The most practical method
would be the use of a capacitive potential divider
with a very small series capacitance. feeding a
high impedance indicator such as a vacuum tube
voltmeter. A neon lamp could be used. the
capacitance across the lamp being a variable one
adjusted until its value is just high erough to
extinguish the lamp.

Rectifier Anode Measurements

Owing to the high leakage inductance of the
EHT winding in a line output transformer. the
rectifier anodec connection is very sensitive to
any increased capacitive loading. and there is
also the possibility of introducing feedback and
radiation. It is doubtful whether accurate
measurements could be made by this method
except with a very small series capacitance.

A good picturc of adequate brightness is
usually accepted as indicating that the EHT
voltage is correct. and with experience a spark
drawn by a well-insulated screwdriver can pro-
vide a rough check in doubtful cases. '

Books Received

THE TELEVISION ANNUAL, 1960. Edited
by Kenneth Baily, 160 pp. 6in. X 9in. More
than 170 half-tone illustrations. Published by
Odhams Press Ltd., Long Acre, London, W.C.2.
Price 10s. 6d.

This latest edition of the Television Annual
follows the same popular style as its predecessors.
Many popular television personalities have con-
tributed articles and there are pen-portraits of
many others.  The book is lavishly illustrated.
presented artistically and should prove popular
with all television viewers.

TV REPAIR AND MAINTENANCE.
Robert [lertzberg. Published by Fawcett Books,
Greenwich, Connecticut, US.A., and available
from Frederick Muller Ltd., Ludgate House, 110,
Fleet Street, London, E.C4. 144 pp. 6lin. X
94in.  Price Ss.

This is an American publication and is written
in the chatty style popular in the U.S.A. Natur-
ally. it is written from the American point of
view and thus not completely applicable to British
television. particularly the sections on the tele-
vision signal and line and frame scanning. The
sections on V.H.F. TV will also be untamiliar,
but nevertheless much TV servicing practice is
common to both sides of the Atlantic and the
book. which illustrates almost every procedure
mentioned, will be of use to many enthusiasts.

By
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Malking Television Aerials
e

PRACTICAL DETAILS OF YAGI ARRAYS

HE function of a receiving aerial for tele-

I vision is much the same as that of the
aerial used for reception of sound broad-

casts on the domestic radio receiver; namely, to
collect a strong enough signal to operate the set
satisfactorily. Of course, the situation is some-
what different on the medium and long waves
commonly used for broadcasting; signals travel

N\ .
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Fig. ta (left).—The construction of a simple dipole.
Fig. 1b (right).—The construction of a folded dipole.

large distances and are still easily picked up by a
simple aerial such as a short length of wire. How-
ever, on the short wavelengths, or high frequen-
cies, used for television, the signals de not travel
so far and consequently more efficient aerials are
required for television than for ordinary broad-
cast rteception. As the frequency employed is
raised, the range of the transmitter tends towards
what is known as the “optical™ range. The
meaning of this expression is clear if one imagines
that the transmitter is replaced by a very power-
ful light: all the area illuminated receives signals,

BBC3

N
D

Fig. 2.=—Yagi aerials are directional and must be pointed
‘towards the transmitter. © - :

By R. E. F. Street

the brightest parts. or arcas of good reception
being nearest the transmitter. Thosc parts in
shadow, behind a hill, mountain. or other large
object, are out of sight of the transmitter, and

there, reception is either impossible or extremely
difficult,

Signal Strength

Many different kinds of acrial are employed
for televiston reception and ~which type is
employed in a particular Jocation depends largely
upon the strength of the signal received there.
In general, the stronger the signal, the simpler
the aerial. However, it is not possible to pro-
phesy which type of aerial will be the * best”
one for a given location as so much depends on
local conditions. This fact is often illustrated;
sometimes an indoor aerial suffices in one house
while across the road a five element array is
required to secure an acceptable picture. Thus,
the selection of the aerial is only possible by a
combination of experience, trial and error. This

Fig. 3.—If there is an obstacle between the transmitter
and the receiving aerial, a retlected signal can some-
times be utilised.

fact is rarely appreciated and should therefore be
noted carefully.

For first experiments. at least, therefore, the
aerial design selected must be such that the aerial
can be modified to give better results if necessary,
A design which fulfils this requirement js -the
Yagi aerial. named after a Japanese engineer who
carried out much of the early work on this type
of aerial. Yagi aerials are often termed ““arrays
and vary in complexity from the two element
(BBC “H " aerial) to the 9 or 10 element (ITV
“toast-rackh ) type. o

Dipoles
- When discussing Yagi aerials. it is necessary to
know what is meant by a dipole. A simple dipole

www americanradiohistorv com


www.americanradiohistory.com

January, 1960

is therefore illustrated (Fig.
lay and consists of two
lengths of metal rod or tube
separated by a gap of about
one inch. “The connections
to the downlead are made as
shown. The cable illustrated
is known as * coaxial " cable.
This name is derived from
the construction of the cable:
the outer braiding forms a
tube of conducting material
around the inner wire which
is therefore coaxial with the
braiding. Most television
receivers  have a  coaxial
socket for the aerial lead and
are intended for use with
this type of cable. It is
important to use cable having
a characteristic impedance of
around 30ohms. although the
meaning of this term need
not concern us here.

Aerials and recéiver acrial
inputs possess a characteristic
impedance, too, also mea-
sured in ohms. It is neces-
sary that the impedances of
the aerial. cable and receiver
are approximately equal for
satisfactory operation. Now.
the impedance of a simple
dipole {Fig. la) is around
80ohms and therefore matches
the coaxial feeder. The
manufacturer  of the set
adjusts the input impedance
to about 80ohms and thus the

condition given above s
satistied the acrial matches
the cable and the cable
matches the set.

Folded Dipoles

However., as the aerial

becomes  more  complicated
and develops into a * toast-
rack . the impedance of the

acrial becomes lower and no
longer matches that of

the
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TABLE [a.—BBC TELEVISION TRANSMITTING STATIONS

Frequencies Effective
(Mc/s) Radiated Polarisa-
Channel Station _ Vision | tion
Sound | Vision |Power (kW) |
1 Crystal Palace | 41.50 45.00 200 \
Divis — — 12 H
2 Holme Moss 48.25 S51.75 100 -~ \%
Dover — — 0.25-1 \%
North Hessary — — 1-15 \Y
Tor
Truleigh Hill — — 0.2 v
Rosemarkie — — 1 H
3 Kirk o’ Shotts | 53.25 56.7% 100 \Y
Rowridge — — [-32 \Y
Norwich — — 1-10 H
Blaen-plwyf — — | H
4 Sutton Cold- | 58.25 61.75 100 \Y
field
Sandale — — 16 H
Folkestone — — 0.007 H
(maximumy)
Les Platons — — H
Meldrum — ‘ — 4-17 H
S Wenvoe 63.25 | 6675 | 100 \
Pontop Pike — 5 = 12 H
Douglas, — ‘ — i 0.25-2.8 \%
1.O.M.
TABLE Ib.—ITV TRANSMITTING STATIONS
Frequencies Effective
(Mc/s) ' Radiated Polar-
Channet Station Vision isation
Sound ; Vision ‘1 Power (kW)
|
8 Burnhope | 186.27 [189.7567S 100 | H
Lichficld 186.25 | 189.75 200 \
9 Black 191.230 I94 74325 100 H
Mountain |
Croydon 191.27 194 75675‘ 120 \
Winter Hitl 191.25 |94 75 100 \
10 Black Hill ®196. ”495 199.7305 | 475 \
Emley Moor | 196.2605' 199.7372 | 200 v
St. Hilary 196.2395| 199.7305 200 \%
11 Chillerton 201.25 | 204.75 100 \
Down |
Mendlesham | 201.23 1 204.74325 200 H
cable.  The acrial impedance has to be
increased and this is achieved by employ-
ing a “folded™ dipole (Fig. 1Ib) which
consists of a metal rod or tube bent so
as to form a flat loop. A gap of about lin. is
left between the ends (to which the coaxial cable
\ié is connected as shown). The distance between
L the sides of the loop is about lin. to 2in. as is
L also indicated in Fig. Ib. The impedance of a
L folded dipole is four times that of a dipole and
7 thus if an array is made in which the impedance

of the dipole is lowered to 20ohms. folding the
dipole increases the impedance to 80ohms and
thus matches the cable. It should now be appar-
ent why “H™ aecrials use a simple dipole and

. - ere 8t re aSiE e iensin be ceire e e

Fig. 4.-—Unlike vertical dipoles, horizontal dipoles are directional and
need to he positioned broadside on to the transmitter.
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multi-cicment arrays a folded dipole; it is to
ensure that the dipole impedance matches the
cable impedance.

Aerial Dimensions

The length of the various elements employed
in a Yagi aerial depends on the frequencies at
which it is to be used; the higher the frequency,
the shorter the- elements become. 1TV stations
operate in Band Il on frequencies considerably
higher than those employed by the BBC which
lie in Band I and thus ITV aerials are not so
large as BBC aerials. This difference in size
cnables more complicated arrays to be used for
1TV reception because the larger the aerial, the
more difficult it is to support it; the wecight of a
multi-element BBC acrial is so great that only
very rarely can even a three eclement type be
erected and supported from a chimney stack
while the mounting of even a ten or twelve
element 1TV aerial is comparatively easy. As
was previously stated. the higher the frequencies
employed. the shorter the range of the transmit-
ter and the more complicated the aerial required.
Thus. luckily. where the complicated arrays arc
required (on the higher frequencies) it is easier
to construct them.

Polarisation

One more factor needs to be taken into account;
the polarisation of the waves from the transmitter.
This governs whether the receiving aerial needs
to be placed with the plane of the clements
vertical or horizontal. The quickest way of
determining the correct mounting is to inspect the
acrials on your neighbours’ houses to see whether
they are horizontal or vertical. Table 1 gives
details of the BBC and ITV transmitters and the
polarisation is indicated; V for vertical and H
for horizontal.

Aerials are often said to be “directional.” This
means that. when mounted. they have to be
moved or rotated until the signal received is as
strong as possible. Generally, they are then
pointing towards the station (see Fig. 2) but,
sometimes, a signal is reflected from an obstacle
and this reflected signal is stronger than the
direct signal and then the aerial is pointed to
reccive the reflected signal (see Fig. 3). It should
be noted that a simple, verrical, dipole is not
directional and receives signals equally well from
any direction. However, a horizontal dipole is
directional and must be arranged for best recep-
tion, generally broadside on to the direction of
the station (see Fig. 4). It must be stressed that
arrays do not necessarily have to be pointed direct
at the station; much depends on local conditions
and the only method is to move the aerial to
point in different directions until best results are
obtained.

Type of Array

It is often stated that to secure good results
in fringe areas or areas of weak signal strength,
it is necessary to usc the most complicated array
that can be devised. This is rarely the best
policy; as the array becomes more complicated,
its length increases and approaches a wavelength.
Reflection effects become more troublesome and
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better results may be obtained with a simpler
array. In difficult situations, moving the array
a few feet, or raising it slightly, will often enable
a good picture to be obtained.

It should now be clear that in areas known
for their poor reception, and in other districts
too. the best way of obtaining good results is
trial and error. Although the difficulties may
seem formidable in the light of what has been
said above. in the majority of instances there is
no difficulty in obtaining good results at the first
attempt. i

Construction

The materials used in the construction of the
aerial depend on the location of the aerial: near
the transmitter. the crudest materials—wire and
wood--suffice. while where signal strength is low,
and every precaution must be taken to prevent
loss of strength. better quality materials must be

employed. Copper-plated rod can often be
purchased cheaply and the * real thing "—
aluminium or duralumin rod or tube—may be
c d e Jd e e:
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!
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Fig. S.—Various aerials ranging from a simple dipole -

to a 9-element Yagi. The letters *“a ’’ to ““h *° refer

to the lengths of the elements or to their spacings, e.g.,

‘“a” is the length of the dipole, *“ b’ the length of
L the reflector. o o

As it is not practicable to construct multi-element BBC

aerials, dimensions *“ g *> and ** h » for channels 1 (o 5§
are not given in the table on the next page.”

.
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used for ambitious arrays. If the array is to be
used outside. then. of course. construction is more
difficult as the insulation needs to be good and
the array must weather any storms. etc. On the
whole, it is advisable for the majority of amateurs
only to <construct indoor aerials as. without
extensive facilities. the construction of sound, out-
side aerials is extremely difficult. tedious and often
disappointing.

In Fig. 5 are illustrated various types of Yagi
acrial with their dimensions indicated by letters.
Table [ gives the dimensions required for recep-
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the transmitter. The elements progressively
added in front of the dipole are called directors
and increasing their number increases the signal
piched up and makes the array more directional.
Adding more reflectors. however. is found to
make little improvement and thus only one is
used. even in the nine-clement array.

Insulation

~ The various clements do not need to be insulated
from the supporting cross bar, provided they are

tion of the various BBC and ITV stations. It mounted or bolted at their mid-points. The cross
TABLE II.—DIMENSIONS OF THE AERIALS ILLUSTRATED IN FIG. 5.
. a b c . d e f g h
Channel | ¢ 5 l T S ‘ ftin. | f.oin | fin. | foin.
| 107 (100 | s T | 29| 77 9 9 * *
2 9 2 | 98 410 | 25 6 17 8 5 * *
3 | 8 4 i 8 9 4 5 2 2% 6 0 7 8 o =
4 7 8 8 1 4 0 t 2 0 5 6 7 1 ki =
5 7 1 75 3 9% 1 104 51 6 6 w =
8 \25% 2 7 I 34 e 1 94 2 33 2 3 2 2
9 25 2 6L 13| 7&‘185 2 28| 22 214
10 2 o4 2 5% 13 | é-’lS 22 2 1} 21
1 2 33 25 124 ! 174 21 2 0} 2 0
will be noted that no details are given of BBC bar can be made of wood or metal depending on
acrials with more clements than three. As men-  the weathering qualities required.
tioned, such acrials . would be very large and From the information given. it should be pos-

impossible to mount or accommodate.

Directors and Reactors

The illustrations in Fig. § proceed from a
simple dipole. through the * H ™ acrial to com-
plicated muiti-element arrays. The element added
to form the H aerial is called a reflector and,
broadly speaking. it increases the signal from the
acrial.” In each case, the transmitter is assumed
to be to the right of the array and the reflector
is seen always to be the efement furthest from

sible to construct an aerial suitable for most
Jocations and the procedure is to choose the
design from Fig. 5 and then to determine the
dimensions from Table [I. The dimensions have
been calculated to give good results: it is very
unlikely that they will be the same as those
employed by commercial aerial manufacturers or
those mentioned in other publications. This fact
should be borne in mind if any comparisons of
clement lengths and spacings are made.

ANALYSING AND SERVICING TV

RECEIVERS—(Continued from page 178)
Low H.T., High Current, Resistance Low

L.eakages across H.T. supply. usually capacitors.
or speaker transformer or transformers in the
timebases have lecakages from windings to core.

High H.T., Low Current, Resistance Normal
Could be high or open circuit anode and screen
resistors or a transformer primary ojc.

The Fuses Blow on Replacement

[ is futile to keep replacing fuses in a set that
has an intermittent short circuit. This can be an
expensive business. When this fault occurs, it is
useful to know the correct circuit resistance.
Check the resistance and if this is normal. the
fault is probably arcing in the rectifier. If the
rectifier is at fault. do .not forget to check the
anode surge resistors. if fitted. One of these
going open circuit can cause one half of the
rectifier to be overloaded. The same applies if
two rectifiers are in parallel.

[f lack of width is experienced. check the
value of the surge resistors as they have been

known to go “high™ on load. If no short is
apparent (resistance normal) with the set off,
watch the valves carefully when warming up

especially the line output or booster diode for
arcing over. But if the resistance is very low
or zero. it could be any coil, condenser. or trans-
former insulation breakdown causing a dead short
to develop.

Pyramid Shaped Raster with Lines Wide Apart

Check the smoothing condenser for open circuit
or loss of capacity.

Line and Frame Cramping

When this occurs in both timebases simultan-
eously the fault is nearly always low H.T. voltage
or dried up smoothing capacitor.

When overhauling a receiver it is wise to check
all resistors over the value of 100k especially
the W type. These often increase in value; a
330k often rises to 1M and IM rises to 2M. This
increase is often the cause of that common fault
of no line or frame lock.
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THE CAUSES AND CURE OF THIS FAULT WHICH IS OFTE
' CONFUSED WITH INCORRECT LINE-LOCK

ANY of the letters we receive seeking our

i advice on faulty receivers refer to the

faults of line and frame foldover. It is

clear from this correspondence that the nature of

these faults is not completely understood and this
article was prepared to make matters clear.

Foldover is where the edge of the raster is

folded back on itself like the fold of a curtain.

In the line timebase it usually occurs at the left-

hand edge and in the frame timebase at the top.

6,1 c 8[
o 4
-

c

(
Fig. 1.—Section of raster 2.—Foldover on
showing foldover on line. the frame scan.

In order not to confuse the issue we will deal
with the horizontal (line-scan) case first.

Fig.

Appearance

The most obvious evidence of foldover is that
there is a bright band of light on the left-hand
cdge of the raster. The bright hand must not be
confused with a bright line due to insufficient
damping; in the latter case, the line exists at a
point from the left-hand edge. while foldover
exists from the very edge and inwards.

The width of the band varies with the degree
of flyback delay and can stretch for an inch or
more in bad cases to a mere strip in mild cases.

If the raster is observed closely, the edge will be
seen to be folded back on itself like the fold of a
curtain. Fig. 1 gives an enlarged view of a small
section of the raster showing the fold.

The fault can be most easily recognised when a
figure (or lettering) is entering from the left side
of thc picture. The figure will be seen to start
from A. move to B (i.e.. to the left) and then to
the right towards C. In a picture not suffering
from foldover, the figure would appear to start
from B and move to C.

The movyement from A to B is in reverse; for
example, if the letter E was travelling across the
screen from the right to the left (this is the usual
direction of travel for wording), then it would
appear as an E until it got to the left-hand edge
and then would appear reversed as 7 as it travelled
from B to A.

When foldover occurs in the frame circuit, the
top of the raster is partially folded back, as in
Fig. 2. In this case, supposing a letter Y was
travelling from the bottom to the top of the

screen, then from C to B it would appear as Y,
but from B to A it would appear upside down: .

Foldover must not be confused with cramping,
though sometimes the two appear together.
Cramping in the frame circuit, for example,
would cause the Y to shrink suddenly as it got to
the top, but would not cause it to start travelling
back down the screen again upside down.

The fault must not be confused with false frame
or line lock. There is a certain type of falsc line
lock which makes parf of the picture appear as a
very much elongated wraith superimposed back-
wards on top of the main picture. Too fast a

frame spced will give a somewhat similar condi- -

tion, part of the picture being superimposed on
the other part (example. the full figure of a man
would appear as in_two halves, the waist upwards
being superimposed on the waist downwards so
that his head appears between his legs!).

The cause of foldover is quite simple to under-
stand. Let us consider a single line of picture:
when the line is due to commence the bias on

Picture

1
; intelligence :f?yback:
1
|

Above this line

Part of

'
trece is visidle f' ,' nexe line
'
B et E e d-~--
Below this line )
trace is blacked-out A Sync pulse during
flyback
Forward
intelligence
L -
Flybacik
5 blgcked-oat
Next line

Fig. 3.—Waveform for one line.

the picture tube is reduced. The spot appears
and moves from left to right, but we do not see it
as a travelling spot but as a continuous line.

When the extreme right-hand edge has been
reached the TV signal causes the bias on the tube
to increase so much that the spot is blacked out.
The line sync pulse is then applied and the line
oscillator is triggered so that the blacked-out spot
flies back to the left-hand side of the screen ready
to start the next line. Fig. 3 shows the condi-
tions existing for one line.

If the flyback time is longer than the duration
of the blacked-out period. then the spot will not
reach the left-hand edge before the intelligence of
the next line is received.

(Continued on page 189)
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BRAND NEW AM.-EM. (V.HE) CHASSIS AT £13.68. (. & P. 10/
4 TJL - Bl A Tarr SLIBRLPRE Doy
N AB BT Bt e e e mefachue

Pick-up. Extension Spaker. Ae., E., and Dipole sockets. Five * piano’
push buttons—OFF. L.W., M.W., F.M. and Gram. _ Aligned and tested
With all valves & O. P Transformer Tone Conuol Fitted.

Covers 1,000-1,900 M. 200-500 M. -89 Mc

Valves EZ80 rect ECHBI EF89, EABCBO EL84, ECCBo Speaker & Cahinet
to fit chassis, 47

10" x 67 ELLIPTICAL SPEAKER. 20/-.

TERMS :—(Chassis) £4,16,8 down—10'~ carr. and 6 Monthly Payments

of %%l/— or with Cabinet & Speaker £5.9.2 down and 7 Monthly Payments
of S

We are specialists in LT.A. Converters. Our converters give
direct switching I.T.A. to B.B.C., metal rectifier. co-axial plug, [ For the last 200 1T
can be fitted in 5-10 mins., and need no alteration to your set, | verters of

ALL AREAS. ALL SETS. ALL CHANNELS. 12 months' | New and
gudrantee 3 months on valves). we will @
- Cost ™' figu

3- P, & 1" Reduced front
£4.7.8.

T READY TO USE™ LT.A,
CONVERTER
Separate gain controls. Valves PCF80
and I’CC81. Switch positions L.T.A. (h—
LT.A. (2—B.B.C Bakelite moulded
cabinet 81" x 4 x 47, £5.5.0. . & P. 3/-.

FHE BRAYHEAD
TRET TUNER.,
£7.7.0 post (ree. Complete
with booklet and fitting
instructions. State set
. . L and model no. when
3« VALVEL  AMPLIFIER  (INCL. | ordering.

RECT.). f eiving 6w .8~ x5 | Converts your S5-channel
Ll Capable.r of gwu'lg Ratts B.B.C. only set to receive
Speaker wired-in. Mains and output | |3 channeis.

transformers. Valves ECC8l, EL84 and
Rect. 3 Controls, volume. DPass and

ALERIALS clipping m existing mast 1-2” dia. 3-element.

treble. On’Off switch. Fully guaranteed. 5-el.. 35 - : 9-el.. 55 - ; Loft mounting. 3-el., 20 -; 5 el..
Chassis si1ze, 817 x 37 x 247, Comhlnn ngle B.B.C, and 5-el. LT.A.. 75 - with chimney
s lashings : Co-axial cable semi-air-spaced. 8. yd. or 20 yds.. 12/6.

Only 67/- (P 3&-}’ ) aerial and cable prices carr. paid.

NEW SW l\\ MADE ELECTRIC SHAVER for 200-250 v. A.C-
or D.C. ONLY £5 (carr. pd.). Precision made by watchmakers.
Rotary head. a perfect shave in 3 mins, This is the dual voltage
model selling in Switzerland for 110 Fr. (£9).

BRANID NEW . oS a .
AL TURR TUNER 50 SILVEREI MI( go'}:
by famous manufacturer for 35 to 38 Mc's

with knobs. Valves PCCB4 and ICIF8O. | 4 oy 19 Mers CYLDON TURRET TUNERS comblete with
or valves UCC8t and UCF80. LAST FEW | contrast control panel and knobs. New and Boxed. Listed at
DOZ. REDUCED ONLY 40 -. £170. ‘OUR PRICE £5. post paid. ONLY EIOL. PIOL and Ul0L.
are available.

AMIC CONDE
TORNS, 5 -,

RS, 10/-,

PERSPEX UNSCRATC ). (Post 2'- each or 6 post free.)
1247 x 97" x 1~ c‘eal 4/6; x 11" x " clear, 5'-; X127 x
tmted 6/-; 17" x 134" x 3¢ lG cleal'. 7. (Al*‘o 15 x 12 allghtly
scratched at 3/- )

LT.A TABLE TOP AERIAL

An [ T.A. zable top aerial with amazing
petformance. The Wolsey Hi-Q at 196
26 post). Gives good reception up to 20
miles. and ha- cross-over umit in base
with socket for B.B.C. aerial.

Same maodel but very slightly tarnished
for ONLY 126 (26 post>.

NEW PRE-SET WIREWOUND POTENTIO METERS.—6

different values as used in modern sets. 10 -, post paid.

NEW WAXED TUBULARS, 350 v. or above. 3 of each. .001
.002. .005. .01, .02. .05, .1. .5 mF. Total 24 for 5/6, post paid.

= fioat N NTI NEW CAN TYPE FLECTROLYTICS
Specification as 5 crn model abov | 40—40 mFE. 300 v. (1’ dia.) 2/6
with leads
S o2 for, ,ﬁg‘;eﬁ,Rygg’gz €3¢ | 10 mF. (300 v.)—40 mF. (150 v.)—8 MF. (150 v.)—(1" dia.) . 29
(26 post). Power pack. funy wired | 100—200 mF. 275 v. r11” dia.) . .. .. 58
\\'léh connection instructions, 25 - | 100—200 mF. 350 v. /2" dia.) /8
tra.
— — = e — 100200 MF. 25 v. (17 i) . e e e oo . 1B
.'._ 1 mF. 500 v. (Tubular) 1/~
AUTOMATIC —— \\ 100—400 mF. 275 v. (2" dia.) ... .. 78
CIIANC ~ *Q 400 mF. 250 v. (11" dia.) o .. 318
CONOL with manual plav Post 6d. on one. Two or more l’n\t Fron

also. Turnover crystal pir k-up.
4-speed, A.C. mains 209-233 v,

see illus.
£7.10.0 '3

Delivery by return. C.0.D. 2'- extra. Terms : Cash with order
or one-third down and balance plus 78 (up to £7.10.0) 1n four
equal monthly payments. Balancs ovor £7.1n0.0 add 1 - in €1 and
pay in not more than 6 monthly payments ¢ spacial terms for
AM.-F.M. chassis. All new gnolds unless stated Send 6d. for
16-page catalogue.

GLADSTONE RADIO symen streer, canns

or callers 30 3 Church Road. Bristel. 5. Tel. 51207 (Camberiev ¢iinl Si,s0

Y.eUR
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COURSES ON:—
® RADIO

TELEVISION
ELECTRONICS

and
® SERVICING -
EXAMINATION COURSES FOR:—

® C. & G. Radio
Servicing Certificate

C. & G. Radio
Amateurs’ Exam.
(Amateurs’ Transmitting

(RT.EB) Licence)
British Institution of Radio Engrs., etc.

Whether you plan to have your own business,
to become an electronics engineer or to take
up a career in industry, an 1.C.S. Course will
help you to success. You learn at home in
®  your own time, under expert tuition. Moderate
ww fees include all books.

LEARN -AS - YOU - BUILD hdilih

Practical Radio Course

A basic course in radio. electronic and electrical theory
backed by thorough practical training. You build a 4-valve
T.R.F. and a 5-valve superhet radio receiver, signal gener-
ator and multi-tester.

Other Learn-as-you-Build radio courses are available

MULTI-TESTER

(Sensitivicy 1,000
ohms per volt)

5-VALVE L=
SUPERHET RECEIVER

RF/AF SIGNAL GENERATOR

Post this Coupon TQODRAY ! SIS

careers in Radio, etc., and full details of. I.C.S. Courses.

International Correspondence Schools |
i (Dept. 164B), Intertext House, Parkgate Road, |
i London, S.W.11. =
I Please send DOoK 0N «..vviiivieiriviie it e I
l Name and Address ...........ccoveienienninencnnn., Age.ooeinis I
b e I
l OCCUPALION. .. .eiveiieiar it eee it ea e enarans -_l.-G-O_I

INTERNATIONAL CORRESPONDENCE SCHOOLS

TELEVISION January, 1960

MAKE SOUND JOINTS SIMPLY

v usive Multicore

ERSIN MULTICORE

Contains 5 cores of

extra-active, non-corrosive

Ersin Flux. Prevents oxidation
and cleans surface oxides.

SIZE 1 CARTON - S
5/.

HANDYMAN'S
CARTON

Suitable for 200
average joints. sd .

HOME CONSTRUCTORS
216 PACK

Wherever precision soldering
is essential, manufacturers,
engineers and handymen rely
on MULTICORE. There’sa
MULTICORE SOLDER just made
for the job you have in hand.
Here are some of them.

SAVBIT TYPE 1 ALLOY

A specially formula-
ted alloy to reduce
the wear of soldering .-
iron bits. Contains § ™
cores of non-corro- (W
sive Ersin Flux and
1s ideal for all sol- &
dering purposes.

SIZE 1 CARTON 5/-
A

ilable in three specifi

In addition to the well-known
Home Constructors Pack (con-
taining 19ft. of 18s.w.g. h
60/40 ailoy) a similar :
pack is now avail- E
able containing
40ft. of 22 s, w,g
60/40 alioy
especially suitable
for printed circuits.

BIB WIRE STRIPPER
AND CUTTER

Strips insulation )
without nicking wire, |
cuts wire cleanly,
splits extruded
flex 316 each

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

REGUNNED!'

TV TUBES

Supplied from Stock and despatched by |
British Railways same day. COMPLETE |
NEW GUNS fitted in every tubeand fully |
guaranteed for TWELVE MONTHS |
FROM DATE OF INSTALLATION,

Mullard Mazda
12in. - %5.0.0 £5.0.0
I4in. - %5.0.0 £5.0.0
15in. - — €6.0.0
I7in. - X6.0.0 £6.0.0
21 in. - £8.0.0 £8.0.0

Carriage 5/- extra.

Other types available. Please contact —

CLARKSONS (5.5t

Distributars

120, Commercial Road, LEEDS 3

Phone: Leeds 56916

i P
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Tn Fiz. 4 we have the conditions existing when
the flyback time is prolonged and it will be seen
that the flyback period extends into the next line.
The practical result is shown in the tube face as
in Fig. 4B.

Forward
intelligence

Prolonged 8
R4 ybacl(l

Next /ine
starts here

A MNext line

Fig. 4.—Waveform when flyback is late.
{n the simple case the cure of the fault is
obvious: reduce the flyback period by reducing
the value of the condenser or resistance in the
flyback circuit.

With electrostatic circuits this will usually effect
a cure. With electromagnetic circuits. however,
the fault is not so easy to remedy.

Once common cause of the trouble in home-
constructed circuits is the overdamping of the
line coils. Fig. 5 shows a typical circuit. where
C and R damp the oscillations which result from
the return of the spot to the left of the picture.
Too low a value of R or too high a value of C
willi overdamp the circuit and foldover will be
experienced.

Critical Values

The value of ¢ and R must be so chosen that
neither overdamping nor underdamping is caused
and for this reason R is usually separated into
two parts—a fixed component and a variable com-
ponent, the latter being labelled ** Line Linearity.”

Too tittle damping will cause the left-hand edge
to be stretched and in the limit will show as a

AAAA

Fig. 5. —Line output stage
with damping com-
ponents.

Fig. 6.—Frame output

stage with feedhack.
broad white band, set in a little from the edge
of the picture.

Too high a bias on the output valve will also
cause foldover. In this case the valve will not
start its torward drive soon enough. due to over-
biasinz. and so picture intelligence will commence
before the output valve becomes operative,

TELEVISION 187

In this case the cure 1s to reduce the bias. but
carc must be taken in home-constructed circuits
to check that this is the real cause and not to
risk under-running the valve.

If the screening grid voitage is too low the
results will be similar. but once again the position
should "be checked carefully. The screening grid
of the output valve should not be run red-hot or
the valve will be damaged.

Self-driven timebases can sufler from foldover,
especially where the flyback pulse is used for
production of EHT. It is essential to ensure
that the valve is working on the correct portion
of its curve to prevent foldover.

Where a circuit of this nature has been func-
tioning satisfactorily previously then the develop-
ment of foldover is usually duc to a fall in
emission of the valve. or a loss of voltage on
the H.T. line. .

Foldover at the Right

This fault is not so common as foldover at the
left. When the fault occurs on the right it is
usually accompanied by cramping.

Fig. 7.—Effect of
fivback being

the
too fast.

fore shortened
At the extreme right the output valve is
delivering its maximum power. If the fault

develops in what was previously a good picture,
then the most likely cause is falling emission of
the output valve.

In a newly-built circuit attention should be
paid to the biasing of the output valve to ensure
that the full drive is available.

The trouble can also originate in excess driver
valve output. if one is used. or in the employ-
ment of incorrect values in the linearity circuit.

Where a recovery diode is used to supplement
the H.T. it should be checked for loss of emission.

Foldover at the Top

Fig. 6 shows a typical frame output stage.
Correction of Jinearity is usually eflected by a
feed-back circuit as shown by C and R.

When foldover occurs at the top. the valve is
on the anode-cut-off portion of its curve and
any variation due to low H.T. volts. incorrect
bias. or loss of emission will cause the trouble.

The bias should be checked and if a new
circuit has been built, then suspect overbiasing of
the valve.

Too low a screen voltage will have a similar
effect by shifting the operating point of the valve
on its characteristic curve. Note also in this
case that the screen voltage must not be made
too high and it must never be run red-hot.

Foldover at the Bottom

_ Some correction here is usually gained by the
linearity correction arrangements. The cause is
similar to cramping at the top and the two faults
often accompany one another, .
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Safety erith Series Heaters

CIRCUITS FOR OPERATION ON A.C. OR D.C. MAINS MAY BE DANGEROUS UNLESS

PRECAUTIONS ARE TAKEN

ECAUSE of the large number of valves in a
TV receiver, series operation of the heaters
is often employed. The elimination of the

mains transformer, and the isolation from mains
currents which it provides when present. intro-
duces a particular element of danger—that of the
“live " chassis. Shocks from this cause are quite

Mains \
dropper coo
L L—_p/ Heater chain

(

Chassis

(o’) Never Live"
Double-pole

switch
L \N_,_*_ﬂﬂrum1
-—

(e) Never Live OH" can be Live On/

= Chassis

N

Fig. 1.—Results of various methods of connecting the
mains.

likely when current is drawn from a reversible
plug or adaptor. or if the on/off switch has been
placed in the wrong side of the circuit.

Danger

Fig. 1 shows ways in which the switch, heater
chain and chassis may be connected to the mains
supply. At “ A’ the situation is at its worst,
the chassis being wired directly to the ““ L ™ main,
which is at mains voltage above carth. A mains
shock can thus be expected if the chassis or any
other metal parts fixed to it or connected with it
arc handled, even with the receiver switched off.

At “ B " the switch is in the “L ™ circuit, as
it should be, but is returned to chassis. With the
switch open. the chassis is connected to the
neutral main “ N ™ via the heaters. But with the
switch closed. the chassis is alive.

By J. Gray

With' circuit “ C” the chassis is safe to touch
when the set is switched on. but becomes alive
through the heater chain when the switch is
opened.

At “D 7 the chassis is returned directly to the
neutral main, and the switch is in the “ L side
of the circuit. This method of connection affords
maximum safety with a single-pole switch.

A double-pole switch is sometimes used, as at
“E.” When opened, this switch completely dis-
connects the receiver. But when the set i1s on,
the chassis can be alive if the chassis side of the
circuit chances to go to the ** L ™" main instead of
to neutral.

For these reasons, it is wise to use a non-
reversible (polarised) plug. and in all cases the
chassis can then be wired to the “ N main.
Circuits such as those at “B” or “C" should
also be modified. the switch being included in
the *“ L™ side of the circuit.

A single fuse is occasionally included, and if
this has been included in the neutral side of the
circuit in error, the receiver may be alive when
the fuse blows, though it was safe with the fuse
intact. A single fuse should thus always be in
the same side of the circuit as the switch. that is,
so as to disconnect the “ L ™ main.

Other Precautions

It is not wise to assume that the correct mains
connections will always be employed. A non-
reversible plug may be removed and an adaptor
or reversible 2-pin plug may be substituted, It
will then be purely a matter of chance whether
the receiver chassis is safe to handle or not. Or
the power supply cord may be lengthened with
twin flex by someone who ignores the correct
method of connecting up the receiver. If so. the
chassis may again be taken to the live main, as at
“A™ in Fig. 1

For these reasons it should not be possible for
the user to touch any metal jtem which is in

Cabinet Knob covers,
front bush, etc.

S Cabinet

Metal Disl’
plate front

)

= ———

Exposed ﬁ’

L]
f .
i
Exposed \

grub screw Chassrs

Short screw and hole
filled with compound

(a) (6)

Fig. 2.—The danger of exposed metal parts.
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contact with the chassis. or wired to it. 1t is not
unusual for danger to arise at the control knobs.
especially in home constructed sets. A metal
indicator or dial plate may be used. as shown at
“a™ in Fig. 2. and may be in contact with the
bu-h or holding nut of a component. If no
plates are used. a small knob. or long spindie.
may allow the fingers to touch the spindle. bush.

Coaxial
_/nput .
i
e d
.:,E::_‘
.
5 o 7 Cos,
b A /Ch & oaxial

Fig. 3.—How the aerial connection may be °*live ",

or nut. Even if this is not possible. the grub
screw may be insufliciently sunk. so that shocks
are likely when operating the controls.

Precautions

These dangers can be eliminated by cutting
down the spindle if necessary. and using a Knob
which fits near the panel. so that it is impossible
to touch the bush. etc. A knob of this type is
shown at “b* in Fig. 2. Spring-loaded knobs
which grip a flat on the component spindle are
best. but ordinary knobs are satisfactory if the
grub screw is well sunk. and the hole filled with
insulating compound. Metal indicator plates which

TELEVISION 191

may be in contact with the component bush are
not recommended in any circumstances,

A checkh should also be made that no other
metal parts which may be reached from the out-
side can possibly be in contact with the chassis.
Metal gauze used to cover a speaker opening may
sometimes be in contact with the chassis. or with
a speaker having its frame returned to the chassis.
Brackets should not be fixed to the chassis lo
hold a back on the cabinet. or the bolt heads may
be alive. It should. in fact. be impossible to
touch any metal which may become alive when
the receiver is correctly fitted to its cabinet, with
the back in position. '

Aerial Circuit

The danger of a live aerial connection is also
sometimes overlooked. and the aerial may be
returned directly to the chassis. as in Fig. 3. I
a screened feeder with bare braiding is used. this
error can be very dangerous. Both sides of the
aerial sochet or sockets should be insulated from
the chassis. and isolating condensers of high
quality and SO0V or 750V rating should be wired
frem socket or sockets to the receiver coil circuit.
Screened feeders should also have an outer 1nsu-
lated sheath. and wire with bare braiding should
never be pressed into service for aerial conncc-
tions of this kind.

It will thus be seen that there are two points
to bear in mind if a receiver of this type is to
be as safe as possible. First, it should be so
connected that the chassis and other parts will not
become alive al mains voltage from the “live "
side of the supply. And. sccondly. construction
and fitting should be such as to safeguard the
user from contact with metal parts which may be
alive from changed mains connections.

BBC TV in Caithness and Orkney

S a result of the good progress made. and the
special steps taken with the installation of
the temporary BBC stations at Nether-

button, in the Orkneys. and at Thrumster. ncar
Wick. the Thrumster station was brought into
service on  December 15, and transmits on
Channel 1 (vision 45Mc/s. sound 41.5Mc/s). The
Orkney station was opened a week later. on
December 22, and transmits on Channel 5
(vision 66.75Mc/s. sound 63.25Mc/s). Both
transmissions use vertical polarisation. which
means that receiving aerials will need to be
mounted in the vertical position.

Tests

There are regular test transmissions {rom the
new stations between 10 a.m. and 1| p.m. each
weekday.  These tests will be of assistance to the
radio trade in installing receivers and aerials. but
as they are primarily for engineering purposes
they are subject to interruption and variation in
power without notice.

Because of their lower power and temporary
acrials the coverage of the temporary stations is
not as great as that to be provided later by the
permanent stations.  The temporary stations will

serve the towns of Kirkwall and Wick and their
immediate surroundings.  In their  permancent
form the two stations are expected to serve almost
the whole of the Orkney Islands and Caithness.
with a total population coverage of some 43.000.

Links

The Thrumster station receives its programmes
by radio from the BBC's television station at
Meldrum and in turn transmits these programmes
to the Orkney station. As Thrumster in its
temporary reduced-power condition cannot be
received direct in the Orkneys. it has been neces-
sary to set up a relaying station. This is on the
high ground at Brabstermire. a few miles north
of Wick, where the signals from Thrumster are
picked up and conveyed to the Orkneys by a
microwave radio link.  With this arrangement.
which has enabled the Orkney station to be
brought into operation much earlier than would
otherwise have been possible. there may be short
periods when adverse radio propagation condi-
tions affect the quality of the transmissions. but
it is expected that the pictures will be of a satis-
f:}clory standard for the greater part of the
time.
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An Acorn Valve TV Bo

HE cheap surplus acorn pentode is a very
efficient amplifier at V.H.F. and a stage
using this type of valve will be found to

give a worthwhile increase in sensitivity. It is
capable of allowing satisfactory picture reception
in circumstances when no picture at all can be
received without the extra stage.

If normal reception is obtained without the
booster. it can still prove of occasional utility in
providing satisfactory results with an indoor
acrial, so that the receiver can be moved tempor-
arily into another room, even if the usual outdoor
aerial feeder cannot be changed so suit. The
booster will, however, generally be most useful
in fringe areas or localities where signal strength
is poor.

Circuit

The circuit is shown in Fig. 1, and is intended
for operation with an A.C. receiver only. where
the extra 0.15A can be drawn from a 6.3V heater
circuitt.  The H.T. consumption is only about

F
E

B

IR

This view shows clearly the method of mounting the
valve to protrude through the sub-chassis.

ey
el

8mA-~at 250V. If the H.T. line is of higher volt-
age than this, a resistor must be wired in series
with the H.T. positive connection to the booster.
For a 300V H.T. circuit, a 6.8k resistor is suitable.
If necessaty, the booster will operate successfully
with its own power pack. One heater lead
should then be wired to H.T. negative.

Valve connections are shown in Fig. 2. The
long end of the valve carrics the anode pin, and
when the valve is viewed -from this end other pin
connections are as in Fig. 2. Viewing the valve

www americanradiohistorv com

from the grid end will give wrong suppressor
grid and screen grid connections.

Leads are soldered directly to the tips of the
pins. The iron should be really hot. and should
be removed immediately the joint has formed.
Keeping the iron in contact with the pin may
fracture the glass seal of the valve.

Coils

It will be found that the dimensions of these
are in no way critical because turns can be added
or removed, if necessary. to obtain resonance.
Formers 2in., tin. and 2in. in diameter, plain or

HT+

Recelver

/7

—-

Fig. 1.—The circuit diagram. Power is obtained from
the H.T. and L.T. supplies of the recziver.

ribbed. were found to be satisfactory. It was
also found satisfactory to omit the trimmers. and
tune the coils by means of their cores alone. or
to use air-cored coils, with pre-set trimmers.
With tuning by cores alone, and using jin.

- diameter formers, 11 turns will serve for Channel

COMPONENTS LIST

Resistors : 27k IW

22k.

1k.

6.8k 1W (H.T. dropper, if needed).
Condensers :
30.01 uF 25 VW
2 *“ beehive ** trimmers (10 or 30 pF maximum).
954 acorn valve.
Aluminium for sub-chassis (4}in. x 3}in. approx.).
Aluminium chassis (4}in. x 3%in. x 1}in. approx.).
Tag strip, wire, solder, etc.
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A useful unit for obtaining
better results in fringe
areas or receiving distant

stations. By F. G. Rayer.

1, 10 turns for Channel 2, 9 turns for Channel 3,
and 8 turns for Channel 4 or Channel 5. The
tuned winding is of 24s.w.g. or similar wire, with
turns slightly spaced. A 2-turn coupling loop of
insulated connecting wire or flex is placed on top
of the tuned section, as in Fig. 2.

As the coils are tuned, picture brilliance will
increasc considerably. If this effect is not
achieved. the number of turns on the coils should
be modified. When tuning by cores alone, the
exact value of stray circuit capacity has consider-
able efiect on the frequency, but it should gener-
ally be casy to find the correct tuning point. If
tuning is by pre-set condensers. these should be
of the beehive type, with a low minimum capa-
city, and one turn should be removed from the
coils. It is best to use sufficient turns so that
resonance is obtained with the trimmers ncar
minimum capacity.

Construction

The booster is completely wired up on a chassis
about 4}in. long, with two flanges each about
1iin. wide. This can be made by taking a piece
of aluminium 4iin. X 3{in. and bending it at

Heater Suppressor Chassis Grio or
or yHT+ Anode
Cathode
Heater Screen
Gri
Anode 2 turn L
Loop : Ae;r/-_la/
Tuned—" Receiver
winding

Coil Unit=2 required

Fig. 2.—Coil and valve data. Note that the pin_connec-
tions for the valve are only correct when it is viewed from
the anode end.

right angles down the middle. When finished, the
unit fits inside a box, case or outside chassis
approximately 44in. X 34in. X 1}in. deep.

Layout and wiring are shown in Fig. 3. The
grid pin of the valve projects through a fin.
dia. hole, to reach the aerial coil. The valve is
held by short, stiff leads going to the coils, etc.
Wiring will be easier if heater leads and cathode
and suppressor pins are connected before fitting
the valve in place.

A small tag strip held by a bracket holds the

22k and 27k resistors secure, and forms connect-’

ing points for the H.T. leads.

All leads should be short and rigid. This is
particularly important with trimmer, coil and
valve connections. The point “ M.C.” consists of
two tags tightly bolted to the chassis.
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Tuning

For tuning, an tool

insulated
This may be a piece of cbonite rod or similar
insulated material, filed to engage with the slot in

IS necessary.

the cores. Or, if trimmers are used, a piece of
cbonite or similar material can be filed to engage
with the hexagonal top of the trimmers.

When the unit is completed. it is placed in the
outer chassis described. To hold it, the two
bolts securing the anode coil are removed, and
passed through outer chassis. booster chassis. and
coil feet. A small flange or bracket on the vertical
portion of the chassis may also be bolted to the
side of the outer chassis.
Size

As can be seen from the illustration above, the
finished unit is of small dimensions and, in many
television receivers, it should be possible to
accommodate it within the cabinet. Care shouild
be taken, however. that the unit is not sited above
the H.T. rectifier valve or similar source of heat
otherwise tuning drift will occur.

Connection
to chassis

27K
w

7o chassis

1 9
To bottom \ = .
tag S X 1o Receiver

Fig. 3.—Chassis layout and wiring diagram.
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Television Receiving Licences
THE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of October,
1959, in respect of television
receiving stations situated within

the various Postal Regions of
England, Wales, Scotland and
Northern ireland.

Region Total
London Postal ... 1.747921
Home Counties 1.297.314
Midland . 1.516923
North Eastern 1,606,956
North Western 1.328.133
South Western ... 814,116
Wales and Border Counties ... 587.685
Total England and Wales 8.899.048
Scotland 822,425
Northern Ireland 122.892
Grand Total 9.844.365

First African TV Network

CAMERAMEN and  tech-
nicians in white dinner
jackets spun dials and pushed

buttons as WNTV,
television network.
air in Western
October 31.

The Western Nigerian
Premier. Obafemi  Awolowo,
whose Action Group Govern-
ment  was  the guiding  force
pehind the creation of the TV
network., described the new
medium as one which can ™ help
transform Nigeria into a more
modern and prosperous nation.”

All of Western Nigeria's top

Africa’s first
went on the
Nigeria op

oflicials  plus 500 prominent
guests  turned  out  for the
resoundingly  successful  two-

hour opening ceremonies. which
included excerpts from WNTV's
coming attractions. at Ibadan’s
Western Hall.

Sir James Robertson.
Governor-General of Nigeria.
said that although he had had
serious doubts that the network
could be ready so soon he now
has high hopes that it will playa

useful part in the education of
the younger Nigerian generation.

Translators

HE BBC has placed a con-
tract to the approximate
value of £115.000 with Marconi's
Wireless Telegraph Co. Ltd.. for
the supply of television trans-
lators. low power television
transmitters and amplifiers. and
frequency - modulated sound
translators and amplifiers.
These equipments will be used
to extend the coverage of the
RBC television and V.H.F.
sound broadcasting services to
areas where reception is  at
present non-existent or unsatis-
factory.
A television translator is an
cquipment which picks up the

signals (both vision and sound)
from another television station,
amplifies them and re-transmits
them on new frequencies.

The low-power transmitters
ate used where direct pick-up
from an existing station is not
possible. These accept the
vision and sound signals at video
and audio frequencies—usually
over coavial cable—and transmit
them from a point within the
area of indifferent reception.

The frequency - modulated
translators  will carry out a
similar function to their TV

counterparts. but for the BBC's
V.H.F. sound service.

1.T.A.’s Dover Station

’I‘HE Authority regrets that it
is not yet able to give a

date for the start of programme

transmissions  from its new

Independent television came to Northern Ireland on October 31st, 1959, when

I.T.A.’s transmitting station at Black Mountain, near Belfast, came into full

programme service. The illustration shows the Master Control Room. (See
TV in Northern Ireland.”’)
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station at Church Hougham,
near Dover. An opening before
the end of 1959 cannot now be

expected. This is because
special tests are likely to be
required in order to establish

that the signal from the main
directional aerial system will not
cause an unacceptable degree of
interference in the scrvice areas
of certain existing television
stations on the Continent. A
further announcement about
these tests will be made as soon
a8 possible.

North-eastern ITV

‘ATISFACTORY reception of
- programmes screened from
the 1.T.A. Burnhope transmitter
is noted in parts of the counties
of Berwick and Roxburgh, says
Television, Audience Measure-
ment Limited in a report on
their latest boundary survey.

The survey, which was carried
out in September and October,
1959, showed that Burnhope
ITV transmissions werc being
received satisfactorily in areas
both north and west of the
1.T.A. 250uV/m contour line
which was previously regarded
as  being the  provisional
boundary of the North East
ITV area. In the south, how-
ever. it was established that
Burnhope transmissions were
not being received satisfactorily
as far south as the L.T.A. con-
tour line.

The revised TAM ITV area
extends as far north as St. Abb's
Head and includes a broad
sweep of rising country to the
north of the Tweed. beyond the
Cheviots. from Gordon to
Reston and including Duns and
Kelso.  Relay services bring in
Eyemouth and Berwick while
Jedburgh owes its inclusion to
a communal aerial system.

TV in Northern Ireland

HE Independent Television
Authority’'s new transmit-
ting station at Black Mountain,
near Belfast, which came into
full programme service on Octo-
ber 3ist, is estimated to have
brought over a million more
people within range of Indepen-
dent Television.

All  the main transmitting
equipment and the greater pro-
portion of the associated studio
cquipment for this station has
been supplied and installed by

TELEVISION TIMES

Marconi's and includes two
4kW vision transmitters and two
sound transmitters together with

combining units, programme
input equipment, flying spot
caption scanner. control desk

and test equipment.
The duplication of transmitters

195

E.M.I. The mast is a three-sided
structure, each side being 8ft. 6in.
across andis built up of three
solid round steel legs braced to-
gether with angle steel lattice
work. The mast foundation is a
solid concrete block 23ft. 6in.
square on which a stcel pedcstal

A group of 'interested visitors examine an ‘“S ** band power distribution

board engineered in high Q triplate strip transmission line and exhibited

at the 1959 Farnborough Air Show. The double-sided board, designed by

Cossor Radar and Electronics, Ltd., was printed and etched to extremely

fine limits by Printed Circuits, Ltd., of Borehamwood. It houses 32 ** S ™

band components consisting of branch arm and proximity couplers, cross-over
network matched loads, and variable attenuators.

follows established practice; in
this particular instance one
vision and one sound transmitter
will carry the  programme
service, with the remaining pair
immediately available as stand-
by. although if the requirement
ever arose the vision transmitters
could be operated in parallel (as
also could the sound transmitters)
to double their respective output
powers.

I.T.A. Mast at Mendlesham
OR the new LT.A. service for
East Anglia a stayed aerial
mast 1,000ft. high and weighing
140 tons has been erected at
Mendlesham, Suffolk. It is the
highest man-made structure of
any kind in this country. The
design and erection of the mast
were carried out by British
Insulated Callender’s Construc-
tion Co. Ltd. to the requirements
of the I.T.A. and their main con-
tractor. E.M.I. Electronics Litd.
The steelwork was fabricated
and galvanised by Painter Bros.
Ltd., of Hereford. and the trans-
mitting aerial was supplied by
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rests to carry the mast. The
mast is supported by steel wire
stays. the heaviest of which is
made up of 259 wires, has a dia-
meter of 24in. and weighs nearly
5 tons. The mast was erected in
ten weeks.

Appointment
’I‘HE Plessey Company Limi-
ted announce the appoint-
ment of Mr. R. E. Verguson,
M.SM.A. as Commercial Mana-
get of a new grouping which
includes the Sheet Metal
Division and the Amar Tool and
Gauge Company Limited with
the Industrial Hydraulics Divi-
sion. at Cheney Maner. Swindon.
Mr. Verguson, who is well
known in the Swindon area,
served as a navigator with the
Royal Air Force during the war.
He joined Plessey in 1946, and
has held senior sales and com-
rercial appointments in several
of the Company's divisions. He
has been Sales Manager of the
industrial Hydraulics Division
since its inception.
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DANGER CAN OFTEN BE SENSED

HE engineer in radio and television to-day is
quite literally finding his nose a very usetul
accessory in tracing short cuts to damaged.

or about to be damaged. components in the
complex assortment of equipment that finds itself
on the benches of the repair trade.

The collection of “symptom smells ™ in the
memory of any practical serviceman is greater
than many of us realise. and their source can
quickly be pinpointed.

Soldering Iron

Many materials are. in their normal state. inert
from the point of view of odour. but most of
them give forth some vapour when touched with
the magic wand of the workshop; the soldering
iron. The welter of smells produced by an
apprentice - (and others) with an iron one size too
large when replacing a line output transformer in
a cramped layout has to be experienced to be
believed: acrid rubber. sweet sickly P.V.C.. burnt
bitumastic compound and the occasional waft of
melted condenser wax all mark the progress
through the job to anyone standing a few feet
away.

The soldering iron. even when used properly,
can claim many casualties when laid down: the
coax aerial lead. the mains lead (a blown fuse or
flash out often precedes the smell) and even the
bench top, lino or rubber. Burnt cardboard tells
us another service manual has suffered and we
are all concerned about our clothes when the
dreaded smell of scorched wool assails our
nostrils. A deep iron stand or many of them
scattered about the benches could help here but
they need to be used with staff ingrained with
the habit of keeping to them.

Transformers

Probably the mains transformer is our first
memorablé smell. unmistakable when the charred
varnish of complete destruction is sensed. but the
smell of overheated impregnation wax tells the
man who can differentiate between them that all
is not lost and an off-load run when cool. with
rectifier out. shows the transformer still to be
serviceable after the externmal circuit short is
cleared.

The worst of them all is generally agreed to be
the fashing selenium rectifier; an object of
disgrace and disgust with a characteristic odour
sometimes described as * putrid organic ™ although
most of us have a more apt workshop name.

The printed circuit receiver has again brought
to the fore the mixture of burnt phenolic resin
sheet and running wax. Usually a safe bet is
that a red hot screen resistor is burning its
associated decoupling capacitor.

By L. E. Higgs

Another symptom that tells us how a circuit is
behaving is the ozone from brushing EHT—out
lights for this one. The steaming cloud from a
cement-coated volts dropper on switching on for
the first time after storage in a damp place (usually
while awaiting parts) is also well known. In
this category. red hot wire-wounds can be
detected before being seen. and the smell from a
heater current thermistor tells us that the current
is on before the valves light.

Anyone who has seen the result of an over-
excited electrolytic capacitor with the garlands of
aluminium foil surrounding a gaping upright
cylinder. cotton gauze and a splatter of white,
steaming spots all over the cabinet interior can-
not fail to forget the delicate aroma of aluminium
borate that accompanies it: or the older smell
from an overloaded one watt resistor of the solid.
uninsulated carbon type as its cellulose paint
bubbles ofl—sometimes with flames.

Hazards

Working on the carpet in the customer’s home
has brought a particularly new danger when the
chassis is out of its slim line cabinet—the un-
noticed volts dropper lving on dense layers of
snow white hearth rug. Here again. the dangers
of the soldering iron are apparent. A useful aid
to the outside man is the safe. quickly heating
transformer iron of which the safety outweighs
the clumsiness.

Many smells are not necessarily a sign of fault.
but are worth remembering. New receivers often
give off traces of hot varnish and plastic when
first switched on and one in particular can be
relied upon to produce smoke or steam in a gently
drifting cloud. and yet all be normal.

When high temperature valves are plugged in
for the first time their labels are often detected
as is the new paint on a replaced sclenium recti-
fier. Resin-covered solder. switch cleaner and
cabinet polishes. too. have a niche in the
serviceman's memory.

Some of the less often occurring odours are
from the older days and many can remember
accumulator acid. soldering fluxes, pitch tops from
H.T. and G.B. batteries and. the oldest of the
plastics. the rubbery. full strength of ebonite
when an odd piece was thrown on a fire.

Just as ears are part of a driver's senses on
the road. so even more in working on radio and
television. an Intelligent. often instinctive. appre-
ciation of smells by the engineer. in conjunction
with ears. eyes, and mental following of circuit
processes. help him to build up a quicker
diagnosis, and lead to more efficient working.
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SERVICING DATA FOR

300
Popular Models

(1958-1959)
IN ONE VOLUME

———EL TR

Covering many of the newer models
now in use all over the country, this
volume fills an urgent need for
technical  data. It contains
all the circuits, components and
chassis layout diagrams you need for
300 popular 1958-1959 Models. Examine it Free
for 7 days —complete form on next page.

& papio !
LA

672 TELEVISION, RADIO, RECORD
PAGES AND TAPE SERVICING DATA
Alba, Argosy, Berec, Beethoven, Bush,

OF Champion, Collaro, Cossor, Cyldon,
Decca, Defiant, E.A.R.,, Eddystone,

WANTED Ekco, Ever Ready, Ferguson, Ferranti,
DATA G.E.C., Grundig, H.M.V,, Invicta, K-B,
McMichael, Marconiphone, Masteradio,

Murphy, Pageant, Pam, Perdio, Peto

Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye

Telecommunications, Raymond, Regentone, R.G.D.,
Roberts’ Radio, Sobell, Spencer-West, Stella, Ultra,
Vidor, Walter.

RECENT DEVELOPMENTS SECTION Includes :
Picture Tube Repair, Car Radio Interference Suppres-
sion, Valve and Picture Tube Data.

HEATER RATINGS, BASE
EQUIVALENTS

CONNECTIONS,

"PRACTICAL TELEVISION

NEWNES:

RADIO &

SERVICING DATA PRE-1953 UP TO 1959

Over
92,300 Models

UR COMPLETE LIBRARY
Yom SEVEN VOLUMES

Includes the 300 models and data in
the volume on left

Here you have Newnes Complete
Servicing Library —early popular
models to 1959-—almost every set you
may be called upon to service. This
data is, as you know, absolutely
invaluable. It is worth its weight in
gold for years on end—increasing
your income by quicker servicing.
Study the complete set for 7 days—
without obligation.

TELEVISION, RADIO, RECORD
AND TAPE SERVICING DATA

Ace, Alba, Ambassador, Argosy, Arm-
strong, Baird, Banner, Beethoven, Berec,
Brayhead, Bush, Champion, Collaro,
Cossor, Cyldon, Decca, Defiant, E.A.R.,
Eddystone, Ekco, E.M.1., English Electric,
Ever Ready, Ferguson, Ferranti, G.E.C.,
Grundig, H.M.V,, Invicta, K-B, McCarthy,

szichael, marconiphone, Masteradio,

otorola, urphy, Pageant, Pam,

Perdio, Peto Scott, Philco, Philips, Pilot, c' RCUITS
Portadyne, Pye, Pye Telecommunica- AND
tions, Radiomobile, Rainbow, Raymond,

Regentone, R.G.D., Roberts’ Radio, DlAGRAMS
Sobell, Spencer-West, Stella, Strad, P
Ultra, Vairadio, Vidor, Walter, Webcor,

White-lbbotson. 4,'50
Also—Large Fold-out Charts—Television PAGES

Trouble Tracing; Servicing VHF/FM
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and AM/FM receivers ; Servicing Printed Circuit Equip-
ment ; Servicing Transistorised Equipment. Data on—
Colour Codes, Valves and Picture Tubes, Medium and Long Wave
Broadcasting Station Wavelengths, TV and VHF{FM Stations and
Channels.

2 Years’ Free Postal Advisory Service

EXAMINE EITHER-

FREE

FOR J DAYS

Wwithairt obligation to buy

See overleat for more defail; an;’/ o
REeLy-pas0 Form FOR POST!
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‘* A boon and a must.”’—]J. S. (Manchester).

SEND FOR FREE EXAMINATION TO-DAY—SEE BELOW

Mewnes Radio & Television Servicing |
|
PAYS FOR ITSELF OVER AND OVER AGAIN! I
_ | How TO
** More than repaid the cost in a short period,”’ says E. J. S. (Wolvercote). | T
‘* One glance only was enough to convince me of its worth,” writes I
|. F. B. (Leicester). } THIS PAGE
*“ Of immense help and in constant use.””—T. A. (Uxbridge). ] FOR
} POSTING
|
]

No Postage
Postage Stamp
will be i
i oy necessary if 1. Detach zomplete
c . posted page and fold across
eorge Newnes Gt. Britain or at (A), turning this
Led, Northern Ireland. strip downwards out

of sight.

BUSINESS REPLY FOLDER :
Licence No. W.C. 1129
GEORGE NEWNES LIMITED,
I15-17 LONG ACRE,
LONDON, W.C.99

—— e (C) Fold along here — — — — — e e [ (—- <)

POST TO-DAY NO STAMP REQUIRED

Place tick against your choice below:

|

— —349y Buoje plog (Y) —— —— ——— — — — —

2, Then fold at (B)
and (C).

3. Tuvck (C) into (B)
so that Reply-paid
portion with
NEWNES address is
shown.

FINALLY
POST
QUICKLY !

Radio and Television Servicing Radio and Television Servicing
(Pre-1953 to 1959 Models) (1958-1959 Models)
SEVEN VOLUMES SINGLE VOLUME

10/- Dep. 1S monthly pavments 6f 15/, Puy- 12'6 Deposit. 4 monthly payments of 10/-,
ing £10.15s. inall. Cashin 8 days £11.5s. Paying 52/6 inall. Cash price in 8 days 50/-.

Send me the book or books | have selected, without obligation to purchase.
I will either return the book or books in 8 days or send the deposit 8 days
after delivery, then the monthly subscriptions as set out above, until the total
subscription price of the book or books 1 have selected has been paid.

P iS00 5% aonooononoosonacanaconanononononooananoos F18063600AEE0E0REE0A000A0A0AA0A0000B00PAEOP0RT000E0A00000

AERIAAYS  copsonaonoanoonsnnan bann00000H0NGA00N0NONNNE0NNN0RABAOA0CAONONN000000ACAOIONONOPONO00ARA0RAAAGEAAA0EE005EA00

S s s i e e e o s et e e et P it e e e i Pt e e e B

........................................................................................ TM( ")Whm I
(@0 ooooanooo0m0000a988800A00090AAEAEARAH0AAA00AA0N ANGO0AAT AAAAO0AAA0REACOAT0TEEA0D HouscOWNER
Houscholder
Your SIQRAIIre ..o i Living with Parents
{Or your Parent signs i’ you are under 21) R58/ RV89 Lodging Address
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By L. Lawry-Johns

(Continued from page 129 of the December 1959 issue)

HE details given last month should ecnable
most faults in the power-pack circuits to
be remedied easily. We shall now deal

with faults in the line timebase and EHT circuits.
When testing for the presence of EHT, a handy
tool to wuse is a spark-plug tester which
is sold in many stores and is a small screw-
driver with a high voltage neon in the handle.
When the blade is advanced to the R12 the neon
will glow vividly. It is unnecessary actually to
touch the anode or single-wire end with the blade.
The presence of EHT at the anode causes the
vivid glow and thus absence of glow denotes
that the required voltage is not reaching the R12
and that something is wrong in an carlier stage.

Line Whistle

In actual fact the absence or partial absence of
the normal line whistle would have alrcady
betrayed this but it is worth while mentioning.

Assuming that the spark or glow is produced
at the R12 anode. move the screwdriver over to
the right-hand side or double wire end. If the
R12 is lighting up. a thin blue spark should be
drawn from here but of much reduced violence
and a ncon of the type mentioned will inter-
mittently glow. It will not glow steadily as at
the anode as the voltage is now rectified. If
the R12 is out and the spark is absent or much
subdued, turn the brilliance down to zero and

< ANV
l | R22 4700
c23 cas

: ;;os,uf-'
Z

LF
- i
G :
i : VR2
1 : ::; MQ
H ) SR23 Controst
| \ :E4-7MO
: | =
0 |
Coccocooa -
7 2
] : -
' vs
A | B8 |6aLs
1
1
Iy
1
3V 4
|C26
6pF R 68K AGC
) L3
1 |
R2O I
6okl Co7 Co9
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I3K02
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R
—
——
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18000

(7.3
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Wj i.1. 5. —Visioa detector, AGC diode, video amplifier, vision limiter and H.T. feed (via R22) to early stazes.
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observe the effect on the R12. If it now glows.
turn up the brilliance half-way or so and check
the adjustment of the ion-trap magnet. [f the
magnet is clamped firm and has not been altered.
however, check VI1I. VI2 and VIS5, then VC5,
ete.

C.R.T. Cathode Voltage

Also check C.R.T. cathode voltage (pin L1)
115V is approximately correct. [If absent. check
tube for heater-cathode short: also V13 -and
resistor R24.

Assuming. however, that the RI2 is well and
truly out it can be assumed that its heater is o.c.
and a new valve should be soldered in position.

Dull Picture

Advance contrast and, or, brilliance. If the
picture merely blurs and turns negative. it can
be assumed that the tube emission is low and a
new or rebuilt tube is required. If advancing
the brilliance brings up a fairly bright raster.
however. make a thorough check of the video
amplifier stage (V6) including R20 and R24, V5.
v6 and V13 and. of course, the setting of VR3.
1f the picture will not stand an increase of con-
trast or brifliance and merely defocuses and fades
out. expanding as it goes. check the ion-trap
magnet setting and then change the R12 (V14).

Bright Raster. No Picture. Sound O.K.

Assuming the sound is in order and that the
brilliance VRS produces a raster but no_ picture
signal, check V4. VS and V6. Then, if these
arc in order. check the feed resistor to pin 8
of V4. If this is charred. check the 0.003uF
decoupling capacitor. I this  has shorted.
replace it; replace the 1.5k& feed resistor and
see that R22 has not been damaged. The above
assumes that the brightness is controllable. Some-
times the symptoms are that the brightness
control does not alter the raster at all; it remains
bright. Again. the control may work in reverse.

In all cases of this nature. the proper procedure
is to find out what has disturbed the working
conditions of the tube. As already stated the
cathode voltage should approximate to 11SV.
This is at pin 11. The voltage at pin 2 s
dependent upon the setting of the brilliance con-
trol and should swing from zero to 150V at
maximum.

Video Load

The voltage at pin 11 is dependent upon the
voltage drop across R24 (as this is the load
resistor of the video amplifier). There are many
posible causes of a low voltage at this point and
the possibility of oscillation in the LF. stage
should not be overlooked. [f this is suspected.
short pin 2 of V6 to chassis, i.c.. link *“ test point ™
to chassis. This should restore normal anode
voltage if oscillation is the cause. If not, check
Vv6.VCo6 and C30 for shorts, ensuring that about
2V is dropped across R27 (pins 1, 3 or 9 to
chassis) under no load conditions. Then check
R25. R24. VI3 (heater/cathode short in section
A) and the tube itself.

TELEVISION

Lack of Height
In all cases of lack of height and frame dis-

January, 1960

tortion. e.g., picture compressed at bottom,
stretched at top, the ECL80, VII. should be
checked. then VI10. If these are not at fault,

attention may be turned to C45, R41, C46 and
C47. Only if these are passed without fault
should C42 and 44 be suspected.

Frame Hold

If VR4 it at one end for optimum lock. check
R40. If VRS (height) exercises undue influence
upon the hold. check C40. If the frame revolves
either way (up or down) with no positive lock,
check V13 and the components associated with
section B. R37, etc. If both line and frame
pulses are weak, check R3l (2.2MQ).

Poor Gain

lf. there is a weak and ragged picture. more
particularly on Band [, check tuner unit valves,
especially PCCB4. then V3 but ensure that the
aerial system is in order. If all else is in order
check tuner unit components, particularly the
47k connected to pin 2 of the PCC84.

Low and Distorted Sound

Check V7. V8 and V9. Then check 270k&
resistor to pin 7 of the 6AT6é and the 3.3M to
the limiter metal rectifier (WGSB). The 270k is
coloured red, violet. yellow. the 3.3.M is coloured
orange, orange, green.

) ]
i PT and "PW’ :
; FILM SHOW i
[ T, -t
ANQTHER film show. sponsored by this

journal  and our companion journal

Practical Wireless, 1s to be held at Caxton
Hall. Westminster. on Friday. January 22nd. 1960,
at 7.30 p.m.. when the Editor will take the chair,
admission will be by ticket only. The event.
which has proved so popular in previous years,
|ls dbcing arranged in conjunction with Mullard
Ad.

Films

The films are entitled “Photo Emission.”
“From us to View " and “ Mirror in the Sky.”
The latter film deals with events leading up to
the experiments by Sir Edward Appleton to con-
firm the existence of the Heaviside layer. and
continues with the discovery of the Appleton
layer and the developments of the pulse tech-
niques which became the basis of radar. The
film concludes with one of the latest scientific
achievements—the radio telescope,

Tickets

Applications for tickets should be made now.
Please mark your envelopes “ Caxton Hall” in
the top left-hand corner and send a stamped,
addressed envelope for the tickets. All applica-
tions will be dealt with in strict rotation.
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Pay weelily at rates which you can easily
afford—AND INTEREST FREE, TOO!

TRANSFORMERS

MAINS TRANSFORMER 5/9

r D) | | | () (| | = | D | | ) | | ) ) S} -

17" T/V for only I[N g week !

Primary 200-250. Secondary
0-100-250 150 mA. Suitabie } for 36 weeks (4 weeks payment H
for small amglifier with .1 in advance) or over a shorter f"‘*—‘“—\ k
series valves. 27in. x |lin. period if so desired. iy —y HOME RADEO
P.&P.1/9. !

Beautiful latest finish cabinet in -
OUTPUT TRANSFORMER & ¥ (ontemporary siyle covered and ’ S/E (Initial Payment)
SMOOTHING CHOKE washable. \ J1
COMBINED 4/9 ool R . S} BALANCE PAYABLE AT 3/11
2%in. x 1lin Suitable for Polished legs, 1%in. optional extra OVER A
ELB4s in single or push/pull ¥ for 25/-. E —"""J_ PERIOD OF 19
output. P. & P. 1/9. 17in. Rectangular Tube. Guarantecd WEEKS.

MAINS TRANSFORMER 79 : fully for 12 months.

AC/DC. Universal mains 5 valve

Primary 200-250. Secondary 12 channels. " Turret Tuned ~"— ctal  su het 3 band
300-0-300. 6 v. 33 amps. 0 ITV/BBC. Extra coils at enly 7/6 o ueerne et
P.& P. 19 A [ Gty ) receiver can be adapted to
N i
Chassis. 14 BV A Valves. Salvaged grm P l;, " atrl"actlve‘wcoden
but reconditioned and guaranteed cabinet 93 x 18] x lin. Ins.
3 months! CASH PRICE carr. 4/6.

delay may occur.
when ordering.

) T ) ) || ) S| AR | | ) €T R | ) G- | .

Due to overwhe!ming orders, some

Please enquire

B i e e Gy P . |

Cash price 79/6.

I9 GiNS.

Carr. & Ins., 30/-.

RE-BUILT

C.H.I.
IF GOODS ARE BOUGHT ON TERMS
CARRIAGE & INSURANCE MUST BE SENT 4/7
WITH INITIAL PAYMENT. iti
Initial
Payment

T/V TUBES

WITH ORDER. BALANCE AT THE
SEND ONLY 8/6 RATE OF 8/6 A WEEK FOR 19 WEEKS.

12-month guarantee.
NO EXTRAS * NO INTEREST * NO DEPOSIT.

Completely rebuilt gun assembly new cathode. heaters, etc.,
giving the high standard required for long picture life, quality
and value. Carr. & Ins,, 15/6.

Engineer available to fit. Express service, same day as ordered.
Write for details.

FULL ALLOWANCE ON YOUR OLD TUBE
cAsH PRIce £8.10.0.

? SUPER CHASSIS

5 I initial payment & 19 weeks
t 3/t

tncluding

Four
tuning
w/bands
and ex-

superhet chasns
speaker and valves.
control knobs (tone, volume,
wjchange switch). Four

with position for gram. p.u.
tension speaker. A.C.

S-valve
8in. P.M.

CASH PRICE 79/ Ins. & carr. 5/6.

SOLO SOLDERING
TOOL I2/6

1O v, 6 v. or 12 v, (special adaptor
for 200/250 v. 10/- extra). Auto-
matic solder feed, including a 20ft.
reel of Ersin 60/40 solder and spare
parts. It is a too! for electronic
soldermg or car wiring. Revolu-
tionary in design. Instantly ready for
use and cannot burn. In light metal case with full instructions

for use. Post 3/6.
5/7 initial

PORTABLE AMPLIFIER MK. D.3.
Latest decign. Dimensions

payment & |9 weekly payments of 4/5.
Maing isolated 3-4 watts output.

De luxe model. Printed circuit.
7in. x 2}in. x 5in. A.C. only.
Incorporating the latest ECL82

RECORD PLAYER CABINET

Balance at 3/5 per week
over |9 weeks.

Size 147 x 16] x 8lin.

in. elliptical
Most of the modern
portable amplifiers. Attrac-
tive speaker grille and reces-
sed control panel. Carr. & Ins., 4 6.

Cash price
69/6.

Many other types and sizes of beautifully designed
cabinets in stock at prices from 29/6 to 79/6.

U.A8 B.S.R. MONARCH 4-SPEED AUTOCHANGER.
8/1 initial pymt & 19 wkly pymts of 6/11. {Cash price £6.19.6.)

U.A.12. LATEST B.S.R. MONARCH 4-SPEED MIXER.
9/7 initial pymt & 19 wkly pymts of 8/5. ({Cash price £8.9.6.)

COLLARO CONQUEST 4-SPEED AUTOCHANGER.

8/1 initial pymt & 19 wkly pymts of /1. (Cash price £6.19.6.)

COLLARO CONQUEST STEREO AUTOCHANGER

12/6 initial pymt &19 wkly pymts of 11/6. {Cash price Il guineas.)
Carr. & ins.. on the above 5/6.

B.S.R. FUL-FI CRYSTAL TURNOVER CARTRIDGES
19/6. Brand new. Including sapphire needles for L P or Standard,
Can be fitted to all standard P.U. arms. P. & P. 9

% Recommended for Stereophonic Sound ¥

8in. P.M. Speakers, 8/9. With | 7 x 4in.
O.P. Trans. fitted, 10/-. Post 2/6. | 19/6.

EXTENSION SPEAKERS 19/9

Polished ocak cabinet of attractive appearance. Fitted with
8in. P.M. speaker W.B, or Goodmans of the highest quality,
Standard

elliptical

speakers,
Post 2/9

triode pentode output valve.
giving higher undistorted out-

matching to

any receiver
. Volume, treble and b " ]
s | comen DUKE & €O, |6 oy
P. & P. N §
CASH PRICE 89/6. 621/3, Romford Road, Manor Park, E.12. fc‘leu,ij "
12 MONTHS' GUARANTEE. [ Tel.: ILF. 6001/3.  Send for our FREE catalogue | carr. 3/5.
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NEW! TAYLORMETER Model 127A
20,000 O.P.V. POCKET SIZE! ”"%f , -

Performance equal to a high priced instrument

a
OUTSTANDING FEATURES : B 2 s
% Sensitivity 20,000 o.p.v. D.C. 1,000 0.p.v. A.C. Eapa u._h-\‘
% 20 Ranges. @ '_ M%\“"‘-,JV
% D.C. Current 50/A, to 1 Amp. PRGN A%
% D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe) ® {‘ w“""ﬂa \.," *

Y A.C. Volts 10 v. to 1,000 v.

% 3 Resistance Ranges from o0-20 megohmb (self-
contained).

% Meter 401A 31" arc. Accuracy D.C. 3%, A.C. 4%,
Ohms 5%.

Y% Dimensions 53" x 3}” x 1}". s,

% Weight 1a0m. Price: £10.0.0

Complete with Instruction Manual
and Interchangeable test

Credit Sale Terms available prods and clips.
9 monthly instalments of  High quality leather case, il;::q:i;eg,
£1.4.4. H.V. Probe for 25 kV £4.15.0.

Write for full details
and catalogue.

TAYLOR ELECTRICAL - ;
INSTRUMENTS LIMITED Telephone : Slough 21381.

MONTROSE AVENUE, SLOUGH, BUCKS. Cables : Taylins, Slough.

*TOP QUAL’TY AT .\'ow. Vidio offer even better value with a new
UNAPPROACHABLE serviee.
PRICES C-R'T’S

Full | Guarantee RE-SCREENED

NEW GUN TV TUBES| | &+5u1vis

*This means Completely New Gun Assembly All type of tubes available, each

with New Button and Base. Rescreened and fitted with new Gun Units and completely
Realuminised.  Virtually A New Tube. All guaranteed for a year, and delivered
Mullard and Mazda Types. anywhere in the United Kingdom — now.
12 — 14" - - - - £6.10.0 Standard C.R.T"s still available at reduced

15" — 17" - - _ - £7. 0.0 prices. ) o
21" - - _ - - £9. 0.0 For full details write direct to :

Electro Statics 10/- extra. V|D|o REPLACEM ENTS
Carriage and Ins., 10/-. (Goods) Terms: C.W.O

20/- (Pass) ' . LIMITED

® 10/- refunded on receipt of old tube, clearly R.T.R.A. Approved.
marked §ender's name and address, cartoned Hales Street,
5] GEEICE, Deptford High Street,
SABRINA C.R.T. COMPANY London, S.E.8.
“Buck & Bell Works*, Banbhury, Oxon. or
Phone 370 Tel.: TIDeway 4506.
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OME of the best and most

popular items on BBC and
{.T.A. programmes have been
films made specially for tele-
vision in film studios and on
exterior location. Wagon Train,
Robin Hood, and several series
of Westerns and “ whodunits ™
have scored high audience
ratings, with TAM and Nielsen’s
over a -long period, both here
and in the US.A. These are
all films made with traditional
cinema techniques in scripting,

direction, photography  and
editing. Next come the tele-
vision films made with a tech-
nique more akin to live
television, with multiple cine

cameras photographing on film
(35mm or l1émm) long, staged
sequences for such items as [
Love Lucy, Burns and Allen and
various quiz shows. This type
of production is almost the same
as telerecording from live tele-
vision cameras on to film or
videotape, and its use is increas-
ing as fast as suitable subjects

and script material becomes
available.
A Slump?

Train, Sea

\ HILE Wugon

Hunt and other American
and British cinema technique
series continue to  register
popularity, very few new series
of this type secem to be appear-
ing. Making a film series involves
quite a large investment. and it
is usua] to make a pilot episode
for showing to the networks for
securing contracts. During the
last few months. over 200 such
pilot films made in America
were shown to cxecutives of
American networks by indepen-
dent producihg companies. but
only about 10 per cent. made
the grade. and were actually
bocked. The quality of the
scripts, production, star values
and tcchnical gloss is becoming
so important and the competi-

PRACTICAL TELEVISION
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UNDERNEATH THE DIPOIE)

tion is so fierce. that this type
of production has become highly
speculative. Costs of production
have risen very considerably and
it is now essential for a series to
be sold to networks in America
as well as Britain. before the
production of No. 2 and sub-
sequent episodes up to the usual
total of 39 is commenced. Film
studio lighting and techniques
arc in the main outdated when
it comes down to high-speed
work, turning out a half-hour
film in about 24 days. In this
short time. there is no leeway to
allow for script revisions,
changes of artists, breakdowns
cof equipment and all the other
normal hazards of film produc-
tion. Slow speed of production
at Shepperton studios and over-
time bans very nearly brought
to a halt the elaborate and
glossy Third Afan series, which
is being made partly in England
and partly in  Hollywood.
Happily. management and union
executives got together and pro-

A MONTHLY COMMENTARY
By Iconos

duction was resumed on this
ambitious series. a co-operative
venture of the BBC. with the
NTA organisation of America.
A-TV  have entered into a
similar co-operative deal with
Independent Telefilm Corpora-
tior of America. for making top-
class television film in London
and Hollywood. All of these
factors. together with the failures
of the smaller companies making
these cinema-style  television
films. point to the fact that this
type of production will be
mainly carried out by the larger
organisations, who are able more
cusily to tecover the high pro-
duction costs.

Transatlantic Telerecording
GRANADA made great use of

their video tape line
standard converter during
President Eisenhower’s visit to
Britain. as already reported in

this  journal. Two Ampex
video tape machines  were
mounted on trucks and taken

" The Kirst mobile Ampex Videotape recording unit to be mounted in a specially

designed vehicle is being put into operation by TWW. The view ahove shows

_the interior of the van ; all equipment is mounted in four low-level racks

topped by a working area and in the background is the record monitor and
part of the Ampex console. i
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from  Granada’s Manchester
H.Q. to London Airport for
making magnetic transfer on the
spot, in time to catch planes to
America at almost the last
minute! American viewers were
thus able to see their President’s
progress on their home screens

a few hours ecarlier than they -

would if the wusual all-film
method. with its processing and
printing had been carried out.
The speediest way of all, so
far as transatlantic operations
are concerned, is the BBC
method of using the transatlantic
telephone cable system. At this
end. a very slow-speed flying
spot telecine scans the film cvery
other frame, scquentially, at 200
lines. At the Canadian end. at
Montreal. a similar flying spot
equipment. converted into a
telerecorder. records the im-
pulses at the same rate and speed
on film. It takes about fifty
minutes to transmit 30 seconds
of film material in this manner,
and results are said to be good.
The slow speed, reduced line
standards and alternate film
frame methods are necessary to
contain the signal information
within the 4.5kc/s bandwidth
available on the transatlantic
cable. Naturally. the quality is
inferior to the video tape record-
ing. but for red-hot news it is
still considered worth while.

TV Studios

IT is interesting to note that
both A-TV studios at Elstree
and Teddington have had
a very long connection with
show business. One of the exist-
ing stages at the Elstree plant
was constructed in about 1913
and was the first brick-built film
studio to be erected in England,
from  which  daylight was
evcluded and photography relied
upon artificial lighting.  This
stsge-—about 70ft. X 30ft.—had
its effective height raised by
lowering the floor level by about
Sft.. a tricky undertaking which
was carried out in 1928. The
original silent film stage at
Teddington. also built in 1913,
was all-glass, in which daylight
was supplemented by enclosed
arc lamps similar to those used
at that time for shop-fronts and
street lighting. Later on. this
greenhouse type of stage was
converted into a brick and
breeze-block . dark studio and it
was in continuous usc for many

PRACTICAL TELEVISION

years. with a fine large modern
extra stage added. Later, the
Teddington studio became an
aeroplane factory. However, a
few months ago ABC-TV took
it over and, once more, it is back
in show business.

“ Busy ” Titles

HEARD the news that the

BBC were proposing to use
21in. monitors with some mis-
giving.  While it is true that
there are large numbers of
“viewers who possess 21in. tele-
vision receivers. there are also
very many who still have 14in.
or even 12in. screens. These
viewers already have some diffi-
culty in reading the titles and
credits on some of the BBC pro-
grammes. in which the lettering
is small and the background
picture “busy.” I has seemed
to me that the caption writers
and directors at the BBC are
inclined to become a little too
arty-crafty  with their titles,
which might be acceptable on
21in. screens and yet are not at
afl satisfactory on the small
screens. The LT.A. programme
contractors, who also used large
monitor screens in those regional
control rooms laid out
American style, seem to have
avoided falling into this trap.
Generally, the style of type is
solid and clear. easily readable,
just as the commercials are. But
& fault common to both LT.A.
and BBC titling is excessive
speed on the roll-up or crecper
titles at the end of subjects.
Sometimes these creep up the
screen at an alarming rate which

in the’

January, 1960

slows up and comes to a stop
for an excessive time on the
name of the producer! [ put
this down to the speed control
or: the caption machine being
manipulated as a means of con- -
tracting or stretching the pro-
gramme time to the exact
second. Personally. 1 dislike
roll-up or creeper titles. which
arc hard on the eyes and most
inartistic. I prefer the end credit
titles to be a series of cards held
quite still and dissolved from
one to another.

Anglia Opens

NEW regional stations in East

Anglia and Ulster are now
in operation. Anglia began with
an ambitious play, The Violent
Years, starring Lawrence Harvey
and Hildegard Neff. which had
been pre-recorded on video-
tape. This was a very well pro-
duced drama with varying
exterior backgrounds. first-class
interior  sets. well  handled
cameras and expert cutting—in
short. it had the professional
polish one might expect of a
crew that had worked together
tor months. It traced the carcer
ot a boy and man through his
stormy life. starting in Austria
during the first world war.
Dramatic situations were excel-
lently handled by the director,
Peter Graham Scott—and there
were plenty of them. This kind
ol opening to a regional station
was much more effective. [
thought. than the conventional
hotch-potch usually served up
on these occasions. Anglia
avoided the obvious.

PRACTICAL WIRELESS

Chief Contents of January Issue
Now on Sale. 1/6

USING THE RF24
PREVENTING I.F. BREAKTHROUGH
A TRANSISTOR REFLEX RECEIVER
A QUALITY V.H.F./F.M. RECEIVER

A CRYSTAL RECEIVER AND AMPLIFIER
A TRANSISTORISED MIXER UNIT
CALCULATING RESISTOR VALUES

BECOMING AN AMATEUR
AN INEXPENSIVE T.R.F.
BEGINNERS' TEST-METER
ETC. ETC. ETC.
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T-VALVE AM/FM RADIOGRAM CHASSIS

Surplus Bargoin
Offer

Yalve Line up :
ECCBS5, ECHBI,

EF89, EABCS80,
ELB4, EMBI, EZ80.

3waveband and switchedgram

. positions, Med. 200 m.-500 m,, §
Long 1,000 m.-2,000 m,, VHF/FM 88-95 Mc/s.
4 Controls. Vol., On-off, Tone, Tuning, . .
Yavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning.
Philips continental tuning insert with permeability tuning on
FM, and combined AM/FM {F transformers, 460 Kc/s and 10.7 Mc/s. Dust
core tuning all coils. Latest circuitry, including AYC and Neg. Feedback.
3 watt output. Sensitivity and reproduction of a very high standard.
Chassis size 13§in. x 63in. Height 7fin. Edge iluminated glass dial | 1}in.
x 33in. Vertical pointer, Horizontal station names, gold on brown back-
ground. A.C. 200/250 v. operation,

£13.10.0 Carr.and Ins.5/-. Complete with 4 knobs walnut or ivory to choice,
B e T e T I

'
i

BAND 3 TV CONVERTER
Ail channels 7-13 (180-205 Mc/es).

ME. 2 Model. Latest cascode circuit neing
ECC84 and EF80 valves. 18ib gain over
standard circuite,  Buflt-in Power sSupply
200-250 v. A.C. Bize 8{in. x 3in. x 4in. Simple
I%; t—only external plug-in connections.

ired and aligned ready to use. Only 79/6,
P. & P. 2/6.
B1-B3 changeover 8w. and BBC Aerial Socket
fitted and wired, 8/ extra.

and 8 Aerials, 8ingle Dipole with 4 yds.
-able, 13/8, 8 Element Beam, 25/-, 5 Element,
IS?IG, ete. BI-B3 Crossover Units, 78,

I RECORD PLAYER BARGAINS =,

EW RELEASE by E.M.I.—d4-speed Single Player
nit fitted with latest stereo #nd mopaural Xtal

‘RE-GUNNED TV .TUBES lggﬂﬂmmn vALvES glEuwéEl;EDUCED lcartrldge and dual sapphire stylil.  Auto stop
New Reduced Prices! IR, IT47/6)DF96  9/EF80  9je|Prrae 10/g 1303 gtert. A fidelity unit and bargain Iuy af ouly
And now 12 mouths’ Guarantee ! 15 "oelnkos B {EFSS 13/0PcLa 1o/ K108,
£8.10 olss‘_ IV48/~1DLG  8/-1EPS1  §/8[PLa1 12/6 jBSR—UA8 Model.—4-apeed autochanger with
B 210.10.0 h74 9/8|3518 8/6{EL41 10/6/PL82  9/6 lerystal tdrnover eartridge, etc., wired fur rtereo,
SN oo b e e R T
-10. 2 2 . EM:. 13¢ /8 MGarrard—Latest RCI21/D/Mk 2—fitted with €ow
ebullt with new Hleater Cathiode and Gun lag7 — gjg EYSL 101-PYS1  8/6|Xtal cortcidge, blog-in monatral hehd At
:3:,‘;'22,1{,:;?:,,‘1{’-.‘32:& G;‘;nm{’ AP’:“’; 4 by our 831;7 g;g E!Zzssg 13/5 ll:Ysg 13/5‘ anual selector, ele. The connoisseur's choice jur
a A0 ¥8 o
own xrvive Dept. Comprehensive stocks—quick 6X4 /6 B281 7; sluas 1250 P‘l‘:gl? J%ﬂoﬁe&d]&zxgglﬁolgzgglﬁn
detivery. 10/- part exchange allowsnce on your oldf ;o5 8~ MU 86luist 1278 IA : o
tube, B o ge E 10/6[Pces4 10/6|UCH42 10/6 c.uﬂﬂex;:? 4%'7“ metes Jutly guaranteed modeie.
RECORD PLAYER CABINETS 5 UF 220 80 10/6°TFL 10, Comanhenslw bargain range of Collaro, BsR
Contemporary (Cabinet Send for List. and Garrard Unite In stock. Send for compiehensive
styled, nlz)xin:£ 3&5«0 ISPECIAL PRICE PER SET bargain lstas.
covered e¢abine
2 3.0, iR5. 1T4, 185, 384 or 3V4 ., e 878
Pl s bramn, Cares and DKS$8, DF9G, DAFSG, DLOG 1. 1 0 330 C.R.T. Heater
or mottled red Inw. 3/6. [ oKs, 657, 647, 6v6, bza or %5 . L ss)-

wilh white polka
dot. Size 184 x
134 x ht. 8}in.,
fitted  with all
accessories,  in-
cluding baffle
board and ano-
dised metal fret.

I
H COAX 60 orm capLE, ermns

iin. diam. Low Loss Bemi-Alr Spaced Aeraxinl,

SPECIAL REDUCED PRICES
20 yde. 12/6. p. & p. 1/6; 60 ¥ds. 32/6, p. &

Bpace available T 8/~1 40 yin, 22/6, p. & p. 2/6; All other
for 'all todern lengths 8d, per yard.
amplifiers  and €Coax Plugs 1/., Sockets 1/, Couplers 1/3,

sutochangers,

etc. Uneut record plaver mounting board 14 x Cable End Sockets 1/, Outlet Boxes 4/8.

Isolation Transformers
New Improved types—mains prim.
200/250 v. topped.

Al Isolation Transformers now eupplied with
alternative no boost pluz 25%, and pluc 50°,
boost taps, at no extra chsrge.

2 v

2A type12/6 (M. & P. 1/0)
63%.  6A , 12 "

H 10.5 v. 34, 12/6 "
13w 34 12/6 "

Other rollages available al seme prices.
Small eize and tag terminated for easy fitting.

13in. supplied.

2-valve AMPLIFIER Mk. 2

Lateat developed ecircuit giving a higher fidelity
response and greater output (2-3 watts) using twin
stage valve ECL82 and neg. feedback Tone Control.
Compl:te with knobes, ete., wired and tested ready to
fit in above cabinet.

ONLY £2.17.6. P. & P. 1/

SPECIAL OFFER

Superfor type Art leather covered - Portable ca
known Manufacturer's surplus, in attractive t.
with non-tarnish gilt fHitments.

Size : 15in. x 11{in. x biin.

ze. Well-
an colonr

6in. rpeaker and matching transformer, 22,’-.'

P. & P. 1/6.

SENTERCEL RECTIFIERS, E.F.T. Type Fly-
back Voltages. K3/25 2 kV.. 6/ ; K3/40 3.2 kV..
8/9; K3/453.6 kV., 7/3; K3;30 4 kV., 7/9; K3/l00 '
8 kV., 13/6, MAINS TYPES L 125'v. 60 mA.,
4/9; HM2,125 v. 100 mA., 5/6; BM3, 125 v. 120 mA.,
7/6; RM4,250 v. 250 mA.. 18/-; RM4B type 270 m..
17/8 ; RM5, 250 v. 300 mA., 21/-, |

—R

Knockout price 15/6 Post & Pack. 26

ALTERNATIVE OFFER

Above case fitted with latest BRR 4espeed TUS Record
Player Unit. Ful-Fi Xtal plek-up. Ready mounted and
wired. Complete with mains lead and detachable sereened
pick-up lead. An ideal portable reccrd player unit ‘or
tupe or amplifier use,

Bargain 5 gns.

Fost & Pack. 46

SPEAKER FRET.—Expanded Bronze anodiced |
metal 8 x 8in., /3 ; 12 x 8in.. 3/« : 12 x I12in., 4/6;

12 x 13in,, 6/~ ; 24 x 12in., 9/, etc. I
Listed above are only a few [tems from our \'Pr,vl

large stock. 8end 3d. stamp today for Complete
Bargain List.

Terma: €.W.0. or C.0.D. Kindly make cheques, P.Us, ete., payadleto T.R.8.

VOLUME CONTROLS
19,000 ohme—2 Megohme. A1l long spindles.
Morganite Midget {¥pe. 13in. diame’er. r
I year. log or Lin. Ratios. Lews Nw. 8 -, B
Sw. 4/8. Twin Ganged controls, § meg.. 4 mey
I mieg.. less Rw. 89 en.

1TYGAN FRET Marphy patters) 12 x 12ia., 2. ;

Fi2x 19, 3/- ; 12 % Drine 4/, ete.
-||SPEAEERS p.M. 3 ohm 24in. Elac, 18/8. 3tin
- fnodmans, 18/8. 5n. R. & A., 17 8. 6in. Celestjon
186, 7 x din. ioodmane, 18:8." Kin. Rota, 20, £
*lswsuinl Uone €i'mans, 21 8. J0in. R, & A.. 25 -
!

b3
3

Post/ Packing wp to§1b 7d., 1ib. 1/1, 316, 3/8, 803. 9/-, 1018. 39,

Mours : 9 a.m.-6 p.m. | p.m. Wed. Open ali day Saturday.

RADIO COMPONENT SPECIALISTS (& i54)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

50 yards Thornton Heath Station,

(THO 2188)
Buses : 130A, 133, 159. 166 and 190
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ASKYS TV CHASSIS SNIP

BRAND NEW, BY WELL-KNOWN MAKERS
D 90 deg. defl on. Coin
RA plete with brand new

- -3 | C.R. TUBES
Mullard valves and C.R.

NEW, UNUSED
Tube. 12-channel tm‘xet & GUARANTEED
tuning covering all BBC

16in. Metal C 1:
’ and TV “hannels. one. famous make.
MAKER’S SURPLUS Limited number, factory

}f:aptc T90LB. 6 volt, .3 amp.
soiled onlv. = Full data er, ion trap, 12-14 kV, E.H.T..
COMPONENT BARGAINS and circuit diagram sup-

WInYE ANGLE 38 mnt.

wide angle, %}andard 38 mm,
Line FE.H.T. Tlanq Ferrox-
6 KV

¢

neck. LIST
LASKY P
Carr. ‘&\ In:u:ﬂ.lt2l1(-' £6 9 6

plied. WORTH DOUBLE
LASKY'S PRICE

cube core. & _onppoooon 196 . Masls, Anti-Corons.
Scanning C Low imp. 21in. 39 GNS. Ml anti-Covona. Bascs and
line an% namdg;ﬂ. ...... = 196 2
Ferrox-cube cored »cann |7'
in. GNS.
Coi and Ime Qutput 9 (| - ) AT o Ton t o

Trans.. 10-15 kV. EY51
winding Ling Trans. with
width and linearity con-
trols. circuit dia., pair. 50
Frame Qutpul Tr: ansformer 6
Framc or line block osc.
Transformer ......... .. 4
Focus Magnets Ferrox-core 18
9
2
0

Also a few less valve and C R. Tube at various prices ror ater. triode, oc tal baw stan-
callers. dard deflection. LIST g4,

LASKA™S 116
12-chal‘ll‘le| TURRET TUNER iR \\llr ;giu., ‘T12 14 and

[
(]
[ Complete with PCC84 and PCF80 valves. LI 33-38 Me = | T12581 LIS
PRICE
[} ! 84/ =
[
[

Complete with coils for five Band I channels and channels

P.M. Focus Magnets iron

,/

LAS
q 8. 6.10. Band IIl. New and unased. TO-DA Carr. & Insur. 126
i poe 2 VALUE OVER &7 ° 7 LASKVS PRICE 49/6
s e 1 Post 3 8.
300 m a Smoothing Chok 1 RE-GUNNED LR, BEN
SFOA N 20,000 VALVES in stock including new and manutac- { 11 in. £6.10.0 12 6.
STANDARD 35 nio Turers' surplus, also imported Valves. Send lor our new | 17 in. £6.19.6. Cal 21 -.
Lane Output T!‘anﬁg?l;n;‘h list and save money. 21in. £7.19.6 Carr. 25 -,
4. kV. BH.T. and 6.3 v.
fi o ToN-cube..... 7 .
q‘.‘;iﬂf‘iﬂf;"Csﬁ'\.m‘]f,l"v)eimp 198 1 i MAYFAIR © TV RECEIVER. | OUR 100-P VG E COMPONENTS CATALOGUE
1ino am'f 11-anif‘ ] Most components arce obtainable from isareal money-saver ! Price 2 -. post 6il., together
I'rame  or I’Ii‘m- )r)lnxh \g AR our Edgware Road branch. with our latest = Bargain Bulletin.”
oscillator Transformer.
Frame Output Trzmslormer 76 R PG . R
Fous Maghets : LASKY'S (HARROW ROAD) 1.TDH.
Without Vernier 126 [ Oper Al Duy Saturday. Farli Closing, Thurs. Mur/ ()‘(’l’n to Dept. P.T.. Eddwuie Roud.
With Vernier . 17 6 | 42, TOFTFENILAM COURT ROAD, W.1, 207. EDGW \l(l, ROAD. LONDON, W.2,
200 m a Smoothmn Chol\es 76 Telephone : MUSeum 2605, PADdington 3271 2.
i

DO-IT-YOURSELF

TRAINING TECHNIQUE

[W. wRADIO s ELECTRONICS

You LEARN while you e"'wzp... __

S/MPLE... PRACT/ICAL ...FASCINATING ... { stuge receints

ANNOQUNCING—after many years of highly successful operation in
the U.S.A, and in Europe—the latest system in home training in
electronics is now introduced-by an entirely new Britich training
organisation. AT LAST—a comprehensive and simple wav of learning
—~hy pr actica] means—the hasic principles of radio and ele(,tmntw
with a minimum of theory. YOQU LEARN BY BUILDING actual &
equipment with the comnonents and parts which we send You. You
advance by simple steps using high quality equipment and perform-
ing a whole series 0f interesting and instructive experiments. No
mathematics! INSTRUCTION MANUALS and our teaching stafl
employ the latest techniques for showing clearly how radio works
in a practical and interesting manner. You really have fun whilst
learning! .nd you end by possessing a first rate plece of home equipment with

the full knowledge of how it operates and—very important—how to service and

maintain it afterwards. A full library of magnificent illustrated texihooks

are included with the Courses. IN FACT for the 'Do-it-Yoursell’ enthusiast. .
the hobbyist, or those wanting help with their radio career training. or w0 Amphfier. *
set up their own full or part-time servicing business—then this new and oscillatorand
exciting instructional system is exactly what is needed and it can all be deteclor cirqut
provided at verv moderate cost. Easy payments available. Post the coupon

Test Eq;zip:rzpzzt
supd

LOTS OF INSTRUCTIVE
EXPERIMENTS AT HOME]

Screwing
commercrd recereers

Power supply civcuits

now. for tull details. There is no obligation. o ——— e e e e —q
BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR | T s Pas. Reading: Beren’ i
e HI-FI INSTALLATION —AND LEARN AS YOU DO IT I Pleass send brochure, without obligation. to: |
I Name l I
sLock |
I Address CAPS. I
\ PLEASE
821y Wedo not emplon represeniatives 1-H0 I

RITAIN'S LEADING RADIO TRAINING ORGANISATION
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Letters to the Editor

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

SPECIAL NOTE : Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus.

TELEVISION IN SHETLAND

IR —Television in Shetland is only in its
infancy. Only a few people have sets as
the only signals we can receive come from
Medrum, about 180 miles away. Sometimes the
pictures are as clear as received in Aberdeen but
mostly the signals come and go in a most frustrat-
ing manner. 1t all depends on the weather con-
ditions and the temperature. We hope that when
the power of the Orkney station is increased we

will get better reception.

One of the pioneers in Shetland is a Mr.
Mustard who is a very keen cxperimenter. Some-
times he receives pictures from Belgium. He
said that the efiects of the Aurora Borealis could
be seen .in the pictures. I obtained a second-
hand set and found that it was possible; not only
can you see the effect but you can actually hear
the Aurora Borealis.

I was interested in the article on “A Closed
Circuit Colour TV System.” 1 have an article
written in 1893 on a closed circuit colour TV
system entitled  Seeing by Wire.”—A. HarcCus
(Shetland).

BBC MONITORING

IR,—I wonder if the BBC have any standard
of monitoring the News Bulletins. Repeatedly

I have found that in some cases, there are large
white areas with all detail completely missing,
in spite of adjustments to my brightness and con-
trast controls. As scenes change, so does the
contrast and 1 have not found this on the London
1.T.A. station, where the adjustment from scene
to scene appears to be much more consistent. 1
appreciate that different scenes have different
lighting levels, but is there no way in which the
transmitter can be monitored so that the level
can be adjusted to suit the majority of com-
mercial sets ?  After all, most of us have
commercial sets with round about 2Mc/s detail
and it seems to me from much of the BBC trans-
mission that the level is set for those with 3Mc/s
sets.—G. R. CapMan (Holloway). -

AERIAL CHOICE

IR,—It seems that you have previously men-
tioned the possibility of our houses eventually
becoming overburdened with aerials. IT.A.,
F.M. and BBC now present quite an array and
I think it is time something was done to find

some arrangement which will cover all eventu-
alities in this direction. I know that in theory the
aerial must resonate to the frequency being
received, but surely manufacturers do not make
separate aerials for each station in the country.
Do not they cut the aerial so that it resonates
in the middle of the BBC band or in the middle
of Band IIl ? I appreciate that if this is done,
there is a compromise in the bandwidth, of
reception, but I have read that in the U.S.A.
special wide-band aerials are now made to ensure
extremely wide reception and they use 6Mc/s
bandwidth. We do not see any “ Bow tic™ or
similar aerials here, and I would have thought
that now was the time to introduce something of
this type to avoid the unsightly and perhaps
dangerous erections appearing on our roof tops.—
F. R. TierNeEY (Peterborough).

[The article in this issue on aerial design will
no doubt have an especial appcal to you. and
we should be glad 1o hear from any readers who
have tried to make a single aerial 1o cover 1.T.A.,
FAM. and BBC channels satisfactorily.—ED.].

A TV OSCILLOSCOPE
IR,—I recently built a 'scope described in your
issues. and in case any other readers are
building this and run into difficulties 1 should like
to point out a slip which was made in the
circuit given on page 499 of the May issue.
In this the two lower half-wave units shown
next to the words “C.R.T. Heater Winding =
are incorrectly drawn and should be reversed.
Otherwise I have found this a most useful unit.—
R. BEviIns (York).

A PECULIAR FAULT

IR,—I recently had much correspondence with
you concerning trouble in my set. You made
several very helpful suggestions. but none of them
proved effective in overcoming the trouble.
Eventually I decided it was kill or cure, so I
took the chassis right out and settled down one
evening to a very complete examination. After
nearly an hour I solved the mystery and pass on
the information in case it may be of help to
others who have an apparently insurmountable
difficulty. The valveholders were of a type having
a flar metal clip inserted in the bakelite moulding
and in practice the metal legs of the valves should
go down between the metal edges of the clip—
the. two parts of the clip being diametrically
opposite each other on the valve leg. What had
happened was that the leg had become slightly
bent and as the valve legs went into the holder
one of them (actually G2) pushed the two parts
of the clip so that owing to its springiness the
two parts jumped away from the short valve
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leg. Raising it slightly enabled it to make con-
tact. but pushing it right home removed contact.
To avoid buying a new valveholder and going
to ‘all the trouble of rewiring. I just placed a
thin piece of ‘cardbord beneath the valve so that
it could not be pushed right down.—D. R. WaI1E
(Edmonton).

625 LINE DEFINITION

IR.—Since the announcement that there may
be at some time a system available in this
country on the 625 line sysiem, I have been toy-
ing with the idea of making an experimental set.
and owing to lack of a suitable transmission on
which to base my experiments 1 wonder if any of
your readers living on the S.E. coast may have
access to French or other continental transmis-
sions and have made any tests. The main thing
I am interested in is how to switch the frame
and line timebases to cover the increased detail.
It seems not too difficult if a multivibrator is
used. to switch the essential parts so that the
frequency will cover either the present low
definition or the new high one, and the turret
tuner could easily be modified to cover the neces-
sary channel. Presumably the bandwidth would
be widened to 4 or even 6Mc/s and I think this
could be accomplished by shunting the LF.
circuits and other coils. whilst the F.M. set which
most of us now use could be employed for the
sound channel. The big snag appears to be in

PRACTICAL TELEVISION
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the switching. Could we have the benefit of the
result of experiments which readers may have
carried out 7—G. JENKINS (Bath).

RECTIFIER REPLACEMENT

IR.—In the November -ssue, [ read that one
of your readers is having trouble in replacing
the U25 EHT rectifier in a Murphy V240. [
overcame this difficulty two years ago. 1 took
the complete unit out of the set and with a small
blade of a penknife I carefully turned the metal
lip back and then poured out the oil. Then I
lifted the complete transformer out of the can.
After replacing the valve in the usual way I
refilled the can with the oil and put the trans-
former back, pressing the metal lip down with a
screwdriver blade. taking care to see that the
rubber top was strapped all the way round.
After that with the aid of a soldering iron and
some bitumen from an old battery, [ made an
excellent seal good enough to hold the oil with-
out leaking. T put the unit back and 1 have had
no trouble since.—B. W. RobDGers (Shefficld).
lin re-assembly the oil should be introduced
into the transformer hot, with the bright metal
hung in the rubber top removed. If this is then
replaced after the can has been sealed, whilst it
is still hot, an airtight seal may result. We
II(’:\'INII(’ to suggest that readers trv this method
without some  knowledge of their facilities or
skill —Eb.].

FRAME GRID VALVES
(Continued from page 174)

Sound Take-off

In fringe areas it is particularly necessary to
have a high gain A.G.C. system on both vision
and sound signals. Vision A.G.C. must be given
priority, since variations of sound level are more
tolerable than picture variations.

The vision A.G.C. is normally fed to the R.F.
stage and to the first vision LF. stage, thus giving
a substantially constant vision LF. voltage at the
anode of this latter stagé. The sound LF. signal
can be taken off from this point. and the sound
A.G.C. will then have to handle only the fluctua-
tions of sound-to-vision ratio. The alternative
arrangement is to take off the sound LF. before
the first vision LF. stage. If this is done. then
the sound A.G.C. will need to have a control
range even greater than that of the first vision
L.F valve.

For this reason it is preferable to use the earlier
of these arrangements, in which the first LF.
stage is common to sound and vision.

Eringe Receiver LLF, Strip

The circuit diagram (on page 174) shows an LF.
strip for a fringe area receiver. It consists of a
common LF. stage for sound and vision, followed
by separate second LF. stages. All three stages use
the frame grid EF183. The strip would be used
with the frame grid PCC89 in the R.F. stage and
the conventional PCF80 mixer. It is, in fact, a
realisation of receiver “B.” Receiver “C”
would consist of a PCC89 R.F. stage, PCF86
frame grid mixer, EF183 first LF., and the separ-

ate sound and vision LF. stages modified to take
the conventional EIFR0.

“The “B" version as shown has one or two
special features. The screen-grid potential divider
currents of VI and V3 are fed into the cathode
resistors of these two valves. giving an improved
initial grid control rate (that is, change of gain
with change of grid potential). The 1.5V grid
bias of V3 is partly cathode bias and partly a
voltage of about —0.4 produced in the grid
- circuit.by the contact potential of the EB9I. There
iIs no 220 compensating resistor in the cathode
lead of V3. since the 82pF capacitor on the grid
effectively swamps any change of grid-to-cathode
capacitance brought about by gain control.
Neutralisation is provided by the =10 per cent.
capacitors which are shown.

Performance

The adequate gain provided by the “B” and
“C " receivers has already been discussed. In
both receivers the first LF. stage handles large
signals without causing cross-modulation, The
sound LF. stage has adequate A.G.C. to handle
normal variations .of sound-to-vision ratio; and
simultancous fading of sound and vision is
climinated by the vision A.G.C. Receiver “B ”
using the LF. strip as shown and a PCF80 in
the mixer stags is slightly better than the “C?”
version for signal-handling ability and sound
A.G.C. Receiver “C,” with PCF86 mixer and
LF. strip modified to take the EF80 in the separate
sound and vision stages. provides rather more
gain. The differences, however. are not very
great in comparison with the superiority of both
circuits over the conventional receiver “ A.”
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guaranteed

ALL

CRM121, CRM1214, CRK22

MW3I-14C, MW31-17, MW3i-18 .. '£3/5/'
(121K, MlK AW36-21, Cl4FM,

CRMi4l, CRHI& MW31-16,
MW31-74, ME36-24, MWSG-M,
C17FM. CRM171, CRMI172

CRM151,
CRM1524, CRM152B, CRM153, =
MW43-80, MW4l-1, £5/5/

Mwioi wweis ...£6/15/-.....89/10/- . . —
NEW 108K TV TUBES SPECIAL OFFER : £2/19/- UNTESTED 55/- CARRIAGE

THAT SECOND SET?
Tltbes 13 CHANNEL T.V.’s COMPLETE,

REGUNNED NEW UNTESTED

GUARANTEED 12 MONTHS -' 17
CRME2, MW32-7, MW29-14, :Z — £ 3 1 9
MW22.140, Mwie-17, mwee-1s .. £2/15/-. .~ L] L]

..£3/15/-......£85/15/-..... £7/19/- 14 - £7.10.

We364. MW43-60, :..£4/10/-......£6/15/-......£8/19/- CARRIAGE FREE BUT

....£68/15/-......—.. | AT CUSTOMER’S RISK
ALSO 12" 5 CHANNEL T.V.’s

100 CONDENSERS 10/-

A must for your spares box. A well-balanced
assortment of miniature silver mica and ceramic
¢ondensers. 3-10,000 PF. List value over £5.
GUARANTEED P.M. SPEAKERS.

8tandard 3 ohms, ex-equipinent, tested top
makes, performance guaranteed.

6. 5in. in.

Rin. 7/' 7X4 11 /' 10X6 13/'
EXTERNAL I.T.V. CONVERTERS WITH IN-
TERNAL POWER PACK. Well-known make at
a very competitive price, completely enclosed.
Finished in hammered gold. Verv compact.
Can be put inside practically all T.V.8, Gain and

Trimming controls. Listed at -
£1.7.0.  Qur Price, Carr. 2/6. £3/10/
FAMOUS MAKE KITS
AMPLIFIER, £5.15.0, F/M £8.18.0.

PHILIPS OPTICAL PROJECTION UNITS
Complete with MW6 C.R.T. untested £2.19.0

TUNING CONDENSERS .005 twin gang, 4/-,

PICK-UP_ CARTRIDGES
ACOS, 22/6. POWER POINT, 18/6.
STEIG AND REUTER, 15/-, SONOTONE 17/8

CO-AXIAL CABLE

Semi-Air-Spaced low loss. 1-19 yds., 7d. per
{({., p. & p. 1/3. 20-39 yds., 64. per yd., p. & p.
9.

50 YARD DRUMS 22/8. P, & P. 2/-.

INFRA RED HEATERS COLLARO “CONQUEST”
Hi-Fi 4-speed, 10 record Autochanger. Brand

new, unused. £6/19/6 Limited Quantity
sTEREo H Famons m:!ke sllngle player.

100 RESISTORS 7s. 6d. StercoReuninpedy
A WELL-BALANCED SELECTION—A MUsT | [arepeatable at £6/19/- B

H.T. RECTIFIERS 4-SPEED RECORD PLAYERS

Latest Tumntable, togethergwith lightweight
280LUT79A (240 v. 80 mA.), B/~ RMI, 8/-. | utaar Galaxy dual s.s;)phimI crystal tumoser
RM2, 6/8. RM3Y, 9/-. RMd (LIH) 15/8. RM5 | pick-up head. Truly umnazing value.

(ER3), 21/-. 14A86, 17/~. 14A97, 23/-." 14A100, at Carr. 8-
26/-, 18RA, 1-1-16-1, 7/9. 14RA 1-2-8-2, 18/-. £3/1 /'

18R1) 2-2-8-1, 14f-. 14RA 1-2-8-3, 22/,
BURWELL T.V. AERIALS, Complete Ilua-
trated Price List of 1 to 12 element Baud I and 111

aerials at amazing competitive prices (3d. stamp). TRADE EN QU' RIES INVITED
TRANSISTORS AND DIODES
RED SPOT. Transistors for IF., L.F, and Output ON ALL ITEMS. SPECIAL

up to 800 ke/s, 4/9}ea. (4/3 each in dozens). WHI
2

TE
SPOT. R. FA;"" LF. 25 Mc/s. /1-‘”(86/'6 e;gl;ol‘n TE RMS FOR QuANT'T' Es.
10/-; ET15 25/- g Vl5/10P “ GOLTOP ” 15/-,
GERMANIUM DIODES. General purpose famous

1,200 w.: 2(t. 9%in. long...
2,000 w.: 2ft. 9in. lon,
AMAZING VALUE

100 YARD DRUMS 40/-. P. & P. 3/-.

‘mak 9d., 8/- doz.

DIO;;ES. hqulvalent to GEX44. 3/9. VALVES ALSLOIEgQMN“TFi]lenau M;NTHS
B.S.R. MONARCH UAS PL?ﬂ VALTE AT °"L;;m/-

4-speed mixer Autochanger ......... £7.19.6 EYS] EI?DB 6/' U25 ENDS 8/'

074 5/6|6BR7 10/6/6P28 8/6/12BA6  8/-
1A3 2/6|6BWd¢  7/016Q7¢  7/8|12BE6 9/-
1A3GT 6€/-|6BW7  7/-|6Q7GT 8/3(12C8 8/6
1A7GT 12/6|/8BX6  5/6 68A7 6/-|12J3GT 3/8

EFg1 4/-|ETZ63 5/-)mU2150A ’ 5 9/8
l EF82 4/91L83 29 48 ("I’ 18/~
EF95 6/8 LN!SQ 8/8:T41 7;6\ Ulkna 8,/2

EL32 4/-|1.N309 11/8|U18

S

8AL5  4/-|6K8GT 9/6/10Fy  8/635L6GT 9/8
6AMB  4/-8K25  7/6/10P13 12/-[35W4  6/9
6AQ5  6/8|6L1  13/6/10P14 -12/- 35Z4GT 8/-
GAT6  7/-16L6G  7/6|12AH7 8/-|35Z5GT 8/8
#B8G  3/8|6L7 8/-|12AH8 10/8|42 718
GBA6  6/8|6L18  9/812ATH 8/6(50C5 10/8
6BE6  8/6|¢L19  11/6(12AT7 6/-(30L6GT 9/6
SBGEG 12/6|6LD20  8/812AU7  6/9|53KU  10/6

8BJ8 6/816P25 8/-i12AX7 7/8.34KU 8/8

LIST OF 1,000 ITEMS é6d.

1C5GT 10/8(6C4 4/-168D7  9/-|12K7GT 6/ EL33  9/-|Lz31y  ?/9|D22 12/6
1D3  98(8C5 5/6/68G7  5/-|12KSGT PRICES REDUCED EL38 12/6|MUI4 8/ 9/8
1H3GT 10/8(6C8 4/316SH7  4/8 2/- | GUARANTEED 3 MONTHS. 24 HOUR SERVICE [lEL41 9/3)N37  11/- 8/8
1L4 8/9(6C9 9/8/83J7  5/6/12Q7GT 6/- | FREE TRANSIT INSURANCE. All valves are new [|[Ef.42 96/ N78  15/- 9/6
IN5GT 8/9]6CL0 8/9)68K7 5/-|128G7 8/~ Jor of lully Kumnteed ex-Government or ex- fEL84  8/3!NJos  11/- 98
1R5 7/-|6CDBG 18/6|63L7GT 128K7 6/ rigin.  Satist or Money Back JI[EL&5 11'-[P4l 4,8 9/8
185 8/6 9/ /9|128N7GT 8/8 | Guarantee on gooda ll returned unused within ||EL91 1/9| P61 2/3 16/6
1T4 5/3 4/-'6SN7GT 4/9 1487 13/8 |14 days. S8.A.E. FOR LIST OF 800 TYPES. ||[E].95 8/6/PCCRY 7’9 7=
247 8/8 9/6|6887  6/6(19AQ5 /6 10° Dlscou NT SPECIAL OFFEE EM34 /3 PUCSS 918 3/UY4L 8'8
2D21  4/8 4/8 GU-IGT 10/8/19BGSG - /o TO PURCHASERS [[EM80  9/3[PCUSy 18/ 8/-|UYss 7/
3A5 0/6 6/8!6V 5/9 18/-] of any 8IX VALVES marked in bluk type (159, [ikM81  9/3|PCFx)  7/9 8/6/ VR130 0
3Q5GT  8/9 8/6 GVGGT 8/8/20D1 9/8|lin dogzens). Post: 1! valve, 8d.; 2-11, 1/-. EM!N 10/8|PCFs2  9/9.Uun1 9/6 T-
394 7/~ 4/-|6X2 9/820F2  9/6 : Ms5 10/6 PCLE2 10/-{U2sl  8/8/W6l1  9/8
3v4, 7i9 6/6,6X 4 8/-(20L1 12/6 58 5/-1D152  @/8|EA50 ECC81  3/8 FN‘H 16/-|PCL83 12/6/U:01 9/6, WoIM  9/8
3R4G  9/6 9/6'6X5G_ b/-[20P1 11/8|61BT 11/~ DA30 12/6 EABcso "/9 ECF80 10/8(1Y5 sy 7/8WT8 63
503G 58 8/6/6X5GT 6/6(20P3  12/6(818PT 11/-[DA100 25/-{EACS1 5/3(ECFS2 10/6 Smnll 9/8 95 5/-|Uazo  12/6;W7T7  4/9
5ViG  9/6 8/8:7A47  11/820P4  15/-(77 4/6{DAC32  9/9|EAF4: B8/8[ECHI2 8/8ixyvas  9/6;PEN45 7/8/ U339  9:8 WsL 518
5Y3G 6)- 2/-17B6 8/-(25A8G  8/-(78 8/-|DAF91 6/6/EB34  1/6|ECHS1 8/3|KZ4n  7'-[PEN48 5/-|U403  9/8|Wid4z 8/9
5Y3GT 7/- 4/6|7B7 7/8/25L6G  8/-|80 8/6IDAF96 8/3/EB41l  7/-|ECLS) 8/6|Rz41  8/-|PENS83 9/-|U40d  9/6|W140  7/8
374G 9= 2/-17C5 7/8|25L6GT 9/-[83 9/6/DF33  9/9/EBS1  4/-|ECLS2 11/-|gZse  6/8|PL33 8/ |UABCSO8/-[Wis0 89
5Z4GT 11/- 318!706 7/8(25Y5¢  8/-|90AV  4/6|DF81  S/3|EBC3  9/-|EF36  2/8|Ezs1  7/8(PL3s  13/6|UAF42

A7 9/8 2/87THT 7/6/25Z4G  7/3|185BT 16/-|DFS2  3/9|EBC33 5/-|EF37  4/8|gzsp  g/6|PL3s  14/6|UBAL

BASG  8/8 5/-17K7 B/-|25Z6G  9/-(823A  15/-[DF96  8/3|EBC41 8/9|EF39 4/9)Gza1 12/8|FLSL  10/8|UBCAL

AABS 2/ 8/8 737 9/6,278U  16/-1723A  35/-DH83  7/8|EBCI1 7/6|EF40 13/6 HL41DD |PL&2  8;6/UBCAL

BACT 4/8 8/8l7Y4 7/8|3001 719\807U3A 8/-|DHR77  7/8|EBFx0 10/-|EF4l 9,6/ P18 8/0| UBFSO

BAG 8/- 2/3/10C1  9/-130FL1 8/8[808  15/-|DK9L 7/-|EBFsY 10/6|EP42 slo HVR2 6/6/PX25 12/6 UBFs9

6AJ7  4/8 5/3l1002  12/8130L1  7/8{813  b5/-(DKu2 8/8|EC81  4/6/EF50-BR - PY31  8/8|UCCid

6AKS  6/8 6/8/10FP1  9/6(30P4 12/8(2050  3/6/DKYS 8/8|ECC3L 9/6 1/6{KT33C  8/6|},yyy  19/8UCR5

7193 2/-iDL35 10/8|KCC32  8/8|EF50 ET36  8/8|pysg 7/-]JUCFR0
AZ31  9/-IDLO1  9/-|KCC33  7/8|  RED2/-|KT44  9/8|pys) 7/-|UCH42
B38 8/6IDLY2  7/-IECC34  9/-|EFS0 KT43  8/8/pyge  7/8|U¢ 1Yl
B85 4/9 nten_ g/,s ECCSL  6/9 . USA 208lKT61  9)-|pygy  s/|UCLS2

- HECCs2  6/9 KTh6  128/pz3e  g/6 U1'LR3 13/81277 4/~

50

Gy o g EREED ) Biws  2/6|KT8I 197 ispa1  gelURil 8lzlse 5%
D63 1/8iDW 4/500 |ECEURL B/-1pFsg  11/=1KTWdl 56561 2/6|UF42  8/6,Z719 5/8
D77 4/- 8/-|ECCR3  8/8EFsy  8/8|KTWE3 5'6/sU25 12/6]UFS0  9/81ZD a2 88

52

Post : 2 Ibs., 16, 4 Ibs. 2/-, 7 |bs. 2/9, |5 Ibs. 3/6. No C.O.D. Callers always welcome (E.C. Weds.)

ALL ITEMS LESS 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO. 350-352, FRATT"’.Ooh'IBROO)IS\IZJI,(:)’ORTSMOUTH
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OSCILLOSCOPE
A.C. MAINS 200250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE
‘TESTGEAR’ SCOPE
3in. D.C. OSCILLOSCOPE
Engineered to precisign stand-
ards, this high-grade iffstrument
is made available at the lowest
possible  price, incorporating
the essential features usually
associated with luxury instru-

ments.

This °* SCOPE ™ will appeal
particularly to Service Eggin-
eers and Amateurs. A high gain
extremely  stable differential
Provides ample sensitivity with A.C.

D.C.

Y-amplifier (30 mV/C.M.).
or D. é inputs. Especially suitable for measurement of transis-
tor operating conditions where maintenance of D.C. levels is

ount importance. Push-pull X amplifier ; Fly-back
Sttmppa:éaétsrl‘on 5 Incgmal Time-base Scan Waveform available for
external use : pulse output available for checking T.V. L.
0/]'1ran~.fm'm\-r~.ebc . Provision for external X TP and ¢ I
Brightness Modulation. Size 10in. hlgh 61in. wide, 9in. deep.
wgt, 114 1bs. £15.15.0. plus P. & P, 7/6, or 30;- deposit. plus
. 6 and 12 monthly payments of 26'6.
FULL 12 MONT GUARANTEE

VALVES \\l) TUB

WOLSEY 3-ELEMENT FOLDED DIPOLE

LT.V. Aerial less mounting bracket for External use. complete
with 12 yds. of coaxial cable, 15 -; ¢ element, 17/6 ; 5 element.
25,-. P. & P. on ahove, 3/6.

E H.T. Smoothing Condenxir 500 p.f.. 18 KV. D.C. |/6.

LINE E.H.T. TRANSFORMER
By famous manufacturer, 14 Kv. Complete with built-in line
and width controls. Winding for EY51 Rectifier. 2 glgég/ﬁ_

CHANNEL TUNERS

to all Band [ and III stations. Brand new by famous
rwnll.lrluf(l'}a%eturer. Complete with PCC84 and PCF80 valves (in
?egliEllg Mc s or 33-38 Mc s, also can be modified as an aerial
Converter (instructions supplied). Complete with knobs
22/6. plus 36 P. & P,
226, plus 8.8 PANSFORMER to suit the ahove. 200250 v..
8-, plus16 P. & P

SIGNAL GENERATOR

£6.19.6 or 25 - deposit and 6
monthly payments of 21 6.
P, & P. 5,- extra. Covcrage
100 K¢ 5-100 Ve s on funda-
mentals and 100 Mers to 200
Me's on harmonics.  Metal
case 10in. x 6}in. x 5tin., grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A.C. Mains

200/250. Internal Modulation
of 400 ¢.p.s. to a depth of 30° ;

INCLUDING

modulated or unmodulated

R.F., output continuously

variable. 100 milli-volts,

C.W. and mod. switch. variable A.F. output. Incorporating

magic-eye as output indicator. Accuracy plus or minus 2%.
F.M. TUNER UNIT LF. 10.7 Mc/s.

Permeablllty tuned. by famous German manufacturer. Coverage
88-100 Mc s. Complete with ECC85, size 4in. x 2in, x 2in.

L& P. Circuit Diagram 1 -,

16, FREE with Unit.

10.7 Mc s. L.F. and discriminator coil 2 6 per pair.

ALIGNMENT ANALYSER '{‘.‘;'{';

A.C. mains 200 250V. Provides : =
* Wobbulator (Swent .|£"

Frequency)  operation,  for
FM'TV alignment linear fre-
quency sweep up to 12 Mc s,
From 400 ke 5-80 Mcoss.  Capa-
citance Measurement.,  Two
ranges provided 0-60pF and
0-120pF Special  Faeility
enables true resonant fre-
quency of any tuned cct. LF.
transformer. ete., to be rapidly
determined. Cash price £8.19.6,
plus 5/- P. P. H.P. Terms.
25/~ deposit plus 5/- P. & P. and six monthly payments of 21/8.

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

23, HIGH STREET, ACTON, LONDON, W.3.
All enquiries S.A.E. GOOD& NOT DESIPATCHED OUTSIDE U.K.

W/////

_...I 2

TV TUBES

LEADING MAKES

£10 21w £14

Makers’ years guarantee

or

Our Brand Nu-Gun Tubes
£7.10.0 or 8/6 for 20 weeks

Immediate dclivery
13 months’ guarantee
Carriage and Insurance Paid

Engineers required all arcas

EXPRESS ELECTRONICS
281 Parliamentary Road, GLASGOW

BEL 1569

GOVERNMENT SURPLUS
AND MANUFACTURERS CLEARANCE

RN, 500-0-500 Microamp. 3lin. dia. 37'6 ea. Dual Range

100 V. FSD 1ma, 20 -ea. : 50-0-50 Microamp,. 24in., 30 -,
5. New 3 element 22'6. 5 elcment 27/6.

1. Vd ATR SPACED 9d, DIPLEXERN 12 -,

ks —\ O ‘- ISTORS from 6/-,
\(ll UM CON I‘R(ll‘
3

.10 -doz. TR S
Long Spindle Midget. 10 K-2 Meg, Less
D.P. switch 4/8.

S, Twin Gang .0005 Standard 5 6. Midget 66,

5\[1 RS, 200 250 v. with gear train driving. 5 dials,

3 12 v. 1 amp. 5/-. 2 amp. 11 6. 4 amp. 15-. 500 v.
amp contal ning 30,35 mm. discs. 10/- ea.

12 WAY P.V. (. CABLE. Screened & P.V.C. covered, 2/6 vd.

E IP(,TR()L\TI(\ Canned. 2020 mfd. 450 v., 2 6 ea. 25 - doz.

VAR, SLIDERS. 10 ohm 30 w. for chargers. trains. 3 - ea.

'K Rod Aerials. Med. & Long Wave. 10/- ea.

NECTING WIRE. P.V.C. 100ft. 2'8. various cols
RELAYS, Large stocks, assorted sizes. from 2 6 e
MICROPHONES. Carbon 5'6. Insertﬁ 2/8. Tannoy 7 -. Throat
4/6. Buttcns Trans. 4'6. Acos Cry. 33 1. 28/6.

VEN SR-ZINC ACCU \ll LATORS. H105. New 15/-.

IN SILV
VALY STED ON MULLARDS ELECTRONIC TESTER
1L4 /- | 6D2 8- | 6X4 7 | EASO 16 | EY51 5/-
1IT4 6/6 | 6F1 76 | 6X5  7/- | EABC80 EY51 8-
1U4 - | 66 7'- | 8D2  4'8 8/- | P61 4l
3A4 ;- | 6F13 7/ | 9D2  5/- | EB4L  7/6 | PEN4S 7/6
5Z4 /- | 65 8/- | 10F1 7/6 | EB91 5/6 | PEN46 7/-
4D /- | 6J6 @/- | 1246 7/6 | ECH42 8/- | Sp4l  4/-
6AG5 5/ | 6J7 8/- | 12AH8 8/- | ECL80 9'- | gpg1  a/-
6AL5 5/- | 6K7 /8 | 12AT7 8/- | EF36 5/~ | yRri50/30
6AM5 5/- | 6L6  6/6 | 12AUT 7/- | EF37  9/- 5i-
6AME /- | 6SA7 6/- | 12AX7T 7/- | EF39 58 | (a4
6AQ5 6/- | 6SCT 4/8 | 12BH7 10/~ | EF50 3/8 9/-
6AU6; 7/- | 68J7 /- | 12SH7 "5/- | EF50 b/~ | VCR97
6BA6° 8/- | 6SK7 5/- | 125J7 6/86 | EF80 8/~ 15/-
6BE6 5/ | 6SL7 /- | 128K7 5/- | EF91 @/~ [ VCR138A
6BH6 5/- | 68N7 7/- { 15D2 @/~ | EF92  7i- 5/-
6BW6 6/86 | 6U5  6/6 | 50C5 10/- | EL32 5/- | VCR139A

/- | 6V6  6/8 - | EL91 5/8 25/-
SECOVDHAND VALVES, YOUR CHOICE, £1.0.0 for EIGHT.

CL80, 6C4, 6AM6, 6AGS, 6J6, EF50, 6BE6. 3A4, EFB(). SPGI P61,
6J5 PY30, PY82, 277, 6AL5, 6K7, 68J7, EL32, EF42, 6D2, 20P1.
6F13, SP41, EYS51, EBS1, EF91, EF39, PCL83, EF36, PEN45, PEN4G6.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON
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Whilst we are always pleased 1o assist readers with
their technical difficuities, we regret that we are unable
to supply diagrams or provide instructions for modifying
surplus equipment. We cannot supply alternative details
for constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 215
must be attached 10 all Queries, and if a postai
reply is required a stamped and addressed envelope
must be enclosed.

MURPHY V200A

A fault has appeared and I shall be very glad
of your advice. Most of the valves have only
recently been tested—V3, 9 and 10 are new. The
fault, which is intermittent, causes the whole
picture to appear out-of-focus. Similarly,
“bands ® of the picture about lin. wide will
appear out-of-focus, the " part of the picture
affectéd appearing to move aside approximately
I/16in. C32 and C39 have been replaced by new
ones. €34 and 57, €61, C49 and 64 have beeu
tested. €65 and 66 have been replaced—the power
factor on test being poor, but the new replacement
has not affected the slightest improvement in the
picture.—R. D. Rapley (Hayes, Middx).

Your fault is a heater-cathode leakage on the
C.R.T. This may be cleared by fitting a 2 volt

low capacity C.R.T. transformer instead of the

present heater supply. Remove the existing heater
and other wiring before connecting the 2 volt
secondary of the transformer to the C.R.T. base
and use chassis and the top end of the mains fuse
as useful points to obtain a switched mains supply.
The transformer should mount on the two holes
at the bottom of the rear hoop holding the
chassis.

G.E.C. BT5145

A few seconds after the picture comes through
it begins to break up from the top and is quickly
blotted out by horizontal lines about jin. apart,
very similar to sound on vision but permanent.
If 1 switch off then on again after a few seconds,
the same thing happens. It seems a perfect picture
for those few seconds. Also the focusing magnet
has to be set at an acute angle to get the picture
in centre. Is this likely to cause any trouble ?2—
T. Sherliker (Kings Heath, Birmingham).

The break-up of the picture may well be caused
by a drift in the line oscillator valve as it warms
up. You would be advised to check this valve
by substitution.

PRACTICAL TELEVISION 2n

No harm will result from havire the focns
magnet set as described. The reason tor this could
be in the tube itself—this may have a gun
assembly which is twisted—or a faulty magnet
producing an incorrect field on the tube axis.

MARCONI VT3DA

Could you please let me know the following:
Vision LF. frequency, sound LF. frequency,
C.R.T. heater volts and current.—M. Nevill
(Welling, Kent).

The L.F. is sound 10.5Mc/s, vision 14Mc/s. The
tube is an Emitron 14KP4 (Mullard equivalent
MW3624) which has a 6.3V, 0.3A heater.

FERGUSON 997T

For the past 10 days or so the whole picture
shakes sideways, only a very small amount and
very quickly. Apart from this the picture and
sound are good. I have read all the servicing
information on this set published in your journal
and I have tried everything I can think of includ-
ing valve substitution (renewal of EY51), checking
screening can to chassis, etc. When the trouble
first started I put it down to atmospherics. I will
be grateful for any suggestions you can offer.—
A. Leslie (Sutton, Surrey).

This fault is caused by trouble in the line fly-
wheel circuits. In most cases the trouble is the
result of a fault in VIS, V16 or V17, these being
the two EF80's situated either side of the line
oscillator transformer in the near left-hand corner
of the chassis when viewing from cabinet rear,
and the EB91 directly behind the transformer.
Check with valves known to be in good order.

Another cause is alteration in value of the
0.01.F capacitors (2) across the windings of the
line oscillator transformer. They are contained
in the screening can.

FERRANTI 14T3[D (Converted)

The above set was given to me with sound
0.K. on both channels. The raster is working,
but there is no picture. 1 have tried all appro-
priate valves by substitution, but now have no
raster and the sound is completely dead although
all valves light up except EYSIl. Your comments
would be appreciated.—L. Ramsey (Streatham,
S.W.16).

The original fault may be caused by breakdown
of a decoupling capacitor and resistor in one of
the vision LF. stages. A close study of the com-
ponents will reveal the burnt resistor. The capa-
citor should also be replaced.

The additional fault is caused by failure of the
line oscillator. You may have instigated a short-
circuit during your previous tests, or the linc out-
put transformer may have broken down.

COSSOR 930

I should be pleased if you would tell me how
to connect the Philco turret tuner No. A1747 to
the above set. The arrangement appears difterent
from standard and I have no circuit diagram of
the: tuner. 1 enclose a copy of the instructions.
I have already altered the leads on the turret
tuner plug to correspond to the 6BX6 socket
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of the Cossor.—A. C. Wildsmith (Neviiles Cross,
Durham).

We suggest you proceed as follows: Short R7.
remove C11 and take the H.T. end of RI2 to
chassis. Remove V1 and V2 and plug in the two
plugs from the tuner. The V2 plug should be
amended so that the wire which went to pin |
goes to pin 7, the wire which went to pin 2 stays
there. The wire which went to pin 3 goes to s
and 1. the wire which went to pin 6 goes to 8.
and the wires to pins 7 and 8 are taken to s and 1.

The heater wires now go between 4 and 5.
instead of between 9 and 4 and S joined. L4 will
now take the place of TS in the instructions.

PYE FV1

The EHT on this set suddenly ceased. 1 fitted
a new EYS5I1, but still no EHT. [ then examined
the line output transformer and found a short on
the heater winding. | fitted a_new transformer,
improved type with anti-corona cup, but still no
EHT. The EYSI heater does not light. [ have
changed the frame and line oscillator valves, the
line H.T. volts are only 125 volts but should be
200. I have changed the rectifier and the main
condenser, but the H.T. volts are still 125.—J.
Mucey (Barking, Essex).

Your tow H.T. is associated with your present
trouble. and the metal H.T. rectifier or 100uF
section of the smoothing condenser are usually
the culprits. Check these two items again and
ensure that you have 230V A.C. on the mains side
of the metal rectifier.

If overheating takes place you may have an
H.T. short. and if this coincides with the dis-
apnearance of your EHT we advise you to suspect
the deflector coils. These may be checked by
disconnecting their line coil feeds. If they are
faulty this action will restore EHT.

MARCONIPHONE VT53DA

The picture * jitters™ so that there are two
pictures, vertically. Frame linearity and vertical
hold will remove fault, but adjustment is critical,
and the vertical hold is at extreme setting so that
the picture is liable to roll. Please can you
advise me as to the trouble >—R. F. Angel
(Potters Bar, Middx).

Sharply tap KT33C valve to see if this is caus-
ing the jitter. then check the small red and black
rectifier (WX6) which is on the long tag strip
under the chassis (interlace diode) and the asso-
ciated 330pF filter capacitor.

ULTRA Y73

Can | use a Mazda C.R.M. 171in. tube in an
Ultra Y73 combined TV and radio receiver? |
note in the data booklet, the scanning angles are
given as Sldeg. for C.R.M. 151 and 69deg. for
C.RM. 171 tubes. | can overcome the tube
mounting difliculties and also heater supply, but
will the present line timebhase have sufficient power
to scan the C.R.M. 171 tube ?—J. Roe (Brighton
6).
Although the C.R.M. 171 can be fitted you may
find the line power insufficient to scan the tube
horizontally. However, the resultant lack of width
will not be severe. It is corner shadows which

TELEVISION January, 71960
may prove most troublesome. As far as the
heater is concerned, the 2V supply will have to
be removed and a 12.6V transformer installed.
The required first anode supply for pin 10 may
be derived from the junction of the width and
linearity coils.

FERGUSON 989

I have a Ferguson 989 which | would like to
convert to receive Channel 10 STV. | have a
13 channel tuner, but I do not know what stages
to cut-out or what other connections to make. |
have a circuit diagram for the set.—A. Cameron
(Whiteinch, Glasgow).

The tuner unit must have an LF. output of
16-19.5Mc/s, oscillator high. and must have series
heaters (PCC84/PCF80). You must identify the
various tags or leads such as the two heater tags
(L.T.). the H.T. tag. the I.F. output and the
cathode and grid tags (if any). You should
remove the rear right side EF80 (V1) and the
next EF80 (to its right) which is V2. Join pins 4
and S on V2 socket together. Connect the tuner
heater leads to pins 4 and S of the V1 socket.
Join the H.T. lead to pin 8 of the VI socket.
Join the L.F. output (inner) to pin 7 of the V2
base with the screening of the coavial cable joined
to pin 3. Join the cathode connection (if any) of
the tuner to pin 3 of the VI basc and the grid
connection (if any) direct to chassis (of the tuner).
Connect the metal of the tuner to the recciver
chassis with a length of braiding to ensure good
contact.

AMBASSADOR CONSOLE

I have a 2V output and boost isolation trans-
former with which I wish to boost a 2V tube in
an Ambassador (15in. round tube) console set, the
tube being a Mazda C.R.M. 1523.—D. Walters
(Alfreton, Derby).

As you do not quote the recciver model
number we must assume this to be TVIOC. When
fitting the transformer. first remove the existing
heater leads to pins 1 and 12 on either side of
the kevwav. These leads must be separately
taped. not joined. The secondary leads from the
transformer are soldered to pins 1 and 12 in their
place. leaving the 100kilohm resistor in position.
The primary leads are taken. one to chassis. one
to the 230V mains tap or to the on/off switch.
If desired both leads may be connected to the
on/off switch.

ALBA T744

Quite recently my 17in. television set has been
giving trouble. On switching the set on in the
evening, the picture is very good and full size,
but after a while it is reduced in size by a black
section along the bottom and right-hand side,
This section cannot be cleared by any of the
controls. [If a particularly light coloured picture
is shown, a black semi-circle appears at the top
of the screen, and gradually blots out the whole
picture. A slight turn of the contrast control, to
darken the picture, and the picture immediately
appears although, of course, darker than at first.

(Continued on page 215)
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OUDSPEAKER UNITS
1 Brand New. Note the Special Prices.
11 Persnanent Ma.:gnet 3 ohms lmpedance

in. square Celes 18/8
. square Celestion .. ... 18/8
in. square Elac ... ... 19/6

in. round Plessey 32 Listed at 35.-. OUR PRICE 25/-, 40 to 6,000
n. x din. Plessey . 19/8 CY31  16/7 | KTW61 6/6 | 524G 9/-|c.p.s.
n xg}n. Klﬁsse(yc&ldcoodman lgég DAF96 ‘9] 024 5'8 | 6A 10'-
n. x 5in. en (Golden F96 PCC84 - | 6ALS
in. x 6in. Goodman & Celest: - 25/6 | DK96 //3 PCF80 99/6 gg}\ﬁ; %ﬁ TELEVISION TUBES
cial Offer : 8in. Golden Eisht 15 ohms | pr.96 /9 | PL81  12/6 | 686G  7/6|] Re-gunned. 12 momths guarantee.
speech coil, 42/6. EBC33 /9 | PL82 8'6 | 6F1 14/- cll\l\“‘lll'lo&f;:glI:‘Il’{hwll—ll;i"égl..\c?m'l’";:
EBC4l  9/6 [ PX25 128 |6F13  14/-|] 1 / 10.0. CR
THOUNTIRG Py Mrres swax Boces 96| bvel  gefoels 14l 171 26 Carrfage & i 10- extra.
T1 Primary 200/250 v., Secondaries ‘250-0- 6 -
V. 80 mA 0.6 o 4°AL 04 ,'botn | ECFEG 12/~ | PendVA 15/- | 6K8G  7/8 RECTIFIERS FOR BATTERY
pped at 4 v., 21/9 each. Egﬂgf . /6 enii 6/- G 8- CIIARGERS
T2 Prlmary 200/250 v.. Secondarles 350-0- | ECH )~ | DenAd 18- 6LI8 11615 v | amp. .. 413]12v.3amp. .. 10
0 mA., 063 v. 4 A., 0-5 v. 2 A., both | ECLB0 10/ | SP4l "8/ 16Q1G_  "7i8| 13 ¢~ 5 amp 7~ 1 12v. 4 amp. 12 -
t pped at 4 v.. 21/9 each EF39 /9 | SP61 3/- | 6SLIGT 8/- : 12V, 5 a8
T2 Primary 2001250 v., Secondary 30 v. 2 A.. ngl) 1‘;8 gég %//6 6SNVGT 7/6 BYEAR =
Yosardv. 49, 6V-3 ve9v.iov. v | Be 81 TR Mk ggégT 1%;' TELEVISION BAND 111 CONVERTORS
A ;mgevan%l/g ::kmg please add 2/- per | EF50 - | UCH42 10/8 | {Velr 5o/ INVICTOR Mode. 245 Self-contained own.
n dhesd L EEE? 110//6 351‘% 9/- e 57/- gou erPunlé Barids 6 to 10. Listed £9.19.6.
HECORD PLAYER UNITS EL42  10/6 | (MU12/14)8/9 | 12AT7  7/6|INVICTOR 13 Channel Adaptor. for Mode!s
S.R. Monarch PI»:Iold%ll UAS8, 4-speed. 10 Elﬁ% 18/- 1cs6T 129//6 12AU6  8/- %36119 120. Listed £7.19.6. OUR PRICE
r§cord, capacity, Fu turnover crys e - | 12AX7 8/« .
T e —— AT L T
llaro onque‘l fu y mixing changer on /-
7k, 10in. and I2in. records. fitted with |EZS0 /6 | 174 8- | 228G 106 A
Udio 0" orystal cartridge. £7.10.8. Bo50 S| 884 716 | PL6GT 10/-| CABY UNIVERSAL TEST METERS
» a: - | 3V 4 - Poc size multi-range test meters o
e S e il g%a%c 12//6 5U4 8/2 2274GT g;- gxcgl;nt Luallty"gover all tLhet most use[u{
3:3‘1 sicrt‘)gnltrol D GeEah 6 B KT66 %6 5338T %//. 80 g/g|ranges (A.C. volts, D.C. volts. resistance

llaro AC4/564, 4- speed single p]ayer with

ALPHA RADEQ [R50 55 8N suer sticropnone
SUPPLY CO.

. 17/8 GUARANTEED ALL TESTED | Mic-40, as supplied with most modern tape
226 VALVES BEFORE DESPATCH

for use as a hand. desk or floor stand unit for
high quality recording. broadcasting and
public- address: work. List Price £5.5.0.
OUR PRICE 39/8. With stand, 47/6. With
Floor Stand Adaptor, 52/8, Postage 1/6.

recorders. With folding rest and 8ft. lead,

and current). Supplied complete with test

tomatic stop. fitted Studio ‘0" crystal CATALOGUE prods, ln\rrucuon book and batteries. .
cirtridge. £6.19.8. Our 1960 catalogue is now available. %oge{ i 28 (fooggo"hgm per V‘)"l“z) £4.17.
Please send 1/~ in stamps for your copy. oge P( ) 8[: ng PErAvO il £6.10.0
fco All-in- One Radiometer, for all prac- || Trade Catalogue also available, Please 1 lus A0 L 4
tkal testing. attach your Business Letter Heading.||Fully detailed and ilJustrated leafet
‘Ijrana Solderlng Irons 40 watt. 18/9 each. available.

Al
1B 20/- add 1/9;
of our catalogue.

40/- add 2/6;

l‘ll A RADIO TERMS.—Cash with order or C.0.D. Postage and Packing chalges extra, as follows :
£5 add 3/6. Minimum C.0.D. Fee and Postage 3/-.
Personal Shoppers 9a.m. to 5 p.m. Monday to Friday. Saturday 10a.m. to 1 p.m,

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

Order value 10/- add
For {ull terms of business see inside cover

Enairely new! Practical!
Bang up to date!

THE FAMOUS BENNETT COLLEGE
OFFERS YOU THIS

An entirely new course of study based upon
~to-date techniques has now been prepared
The Bennett College.
The course is non-mathematical, and
ntains numerous clear diagrams, starting
om the very beginning (even including the
sic principles of sound radio receivers, if
sired) and covering all the relevant
owledge that you need to know!
This is what you’ve been looking for! You
In now gain thorough knowledge of this vast
bject in your spare time at home. The
tpurse includes:

production of the signal,

television course for you to study at home

scanning and reproduction of picture, from
signal. Aerials, types and purpose. The
cathode ray tube. Time-base oscillators, and
output circuits. Synchronisation. Video fre-
quency amplifiers. The TV tuner, turret,
incremental, etc. Television test gear. Tele-
vision faults.

For more details, fill in the coupon below. Your
studies cost you very little, the book you need is
included in the cost.

To THE BENNETT COLLEGE

(DEPARTMENT A55) SHEFFIELD

Television Servicing Course

|
| Please send me details of the new
|
|
|

f
!
I
NAME. I
I
I

AGE.

|
|
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PRACTICAL TELEVISION

january, 1960

All Makes
LINE OUTPUT TRANSFORMERS

MAINS DROPPERS
GERMANIUM DIODES
ION TRAPS

Radio and Record Player Units.
Technical Advice Free.

TELEVISION SPARES

All Models

DEFLECTOR COILS
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS
ALL POTENTIOMETER AND SLIDER CONTROLS

Our Range of Spares is probably the most extensive in the country and includes all Spares for Tape Recorders,

Service Manuals supplied on loan.
Terms: C.W.0. or C.O.D. All Components are supplied at list prices, plus 2/6 p.p.

Please enclose S.A.E. with all enquiries.

NEWBURY RADIO

272, ROMFORD ROAD, FOREST GATE, LONDON, E.7.

By return of post
FRAME OUTPUT TRANSFORMERS

METAL RECTIFIERS
FOCUS MAGNETS
E.H.T. CONDENSERS

MARyland 3100

Under the ELECTROVAC process at our fully equipped facrory of
ovar 6,000 sq. ft.. all tubes are opened, ALL expendable parts re-
moved, a Brand New Electron Gun fitced and a vacuum produced to
give a performance and life AS NEW. Progressive picture and
vacuum tests over five days ensure the utmost reliahilit/ in service.
Each tube carries an unconditional Twelve Months’ Guarantee.
The following are prices for the most widely used types, ex stock :

#  Mullard, WNiazda, F ti, Emit
l 2 , é‘at?hrodeon?ti.aE.C.?rE?)rs‘s:Jr 'T!;‘;);son £6'6'0
1
l4 »”»” ” ) " £6 6 0
i7" ” » £7.7.0

Mullard Mazda Ferranti, Cossor and
Emn'tron types £9 9 0

2'//

Plus carriage, packing and insurance (0'-, r2fundable in ful!
on receipt of old tube in our carton supplied.

Cash with order. Rzgret no C.0.D.
ELECTROVAC MANUFACTURING CO. LTD.
(Degt. P.T.12) Chapei Works, Suiinyside Road, Chesham Bucks.

Ifor Safety’s Sake

use

IF\AVO Prodcli

Pat. No. 748811

with Trigger-Action Spring-Loaded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRIP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly desigued for use as insulated prods. Post Free

they are invaluable for reaching anl holding IS/_

test points which are difficult of acvess. .
per pair.

AiY®LTD AVOCET HOUSE,

92.96 VAUXHALL BRIDGE ROAD, LONDON, S.W.l.
ViCioria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANLES.

WwWWwWWw.americanradiohistorv.com
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Il: the set is left completely alone, the picture
onjy appears again if a darker scene is shown.
this darkening of the screen only occurs

T. Stonehouse (Bradford, Yorks).

e would advise you to change the PY82 H.T.
ifier, centre the picture by means of the shift
er on the focus assembly and set the ion trap
net on the rear of the tube neck for maxi-
brilliance. 1f th¢ fades in

m picture still
bright scenes. change the EY86 EHT rectifier
valpe

G.P»C. BT2747

lease can you give me details for replacing
T. 7401 A in the above model ?—J. Ridgway
(Ndwcastle, Staffs). )
emove the back. cabinet internal screening
lcag and two screws holding cabinet chassis. The
calinct can now be removed. Do not forget the
kndbs. Detach EHT connector and base con-
nedor of tube with ion trap magnet if fitted.
Relfease two clips securing strap round tube and.
orting tube with one hand on flare and other
on coil assembly, draw tube slowly forward
Do not tilt tube as the neck may
To replace reverse the procedure.

ICHAEL T.M.51

is set was out of use for a long time and on
g it, it operated normally for about 30
tes and then the EHT failed. The EYSI] was
ced without success and the line output valve
tested and found O.K. AH H.T. voltages
ar to be correct, D.C. resistances of line out-
transformer and associated components are
ect. It was noticed that the line transformer
rather warm and insulation was melting. 1|
ved EHT heater winding, which consisted of
it 10 turns of varnished copper wire which
rared to be in order. 1 have rewound with
thene covered aerial wire and although there
hefty spark at anode of EY51 there is still no
at heater end of this valve. Disconnected
smoothing condensor, removed tube anode
but still no life. There appears to be a faint
d of oscillation which varies with line hold
ol. Width and line coils checked for con-
ty.—R. Davies (East Keswick, nr. Leeds).

1r only suggestion is that the line transformer
fault and was from the start. The only cure
replacement or a rewind. The one fitted by
ichael now is a modified and more efficient

NER BT117

though there is a very good picture on both
nels and the aerial is the same as when set
sJnew five years ago, the scan lines appear to
nually vibrate causing background flicker on
creen although picture is perfectly locked.—
S. Hdwards (Spool 5).

_ the picture quality at all.

TELEVISION 215
You should try the effect of adding to the
existing H.T. smoothing. Try connecting a
2004F. 275V.W. capacitor across the H.T. line.
The flicker may be caused by non-standard mains.

SPENCER WEST MODEL 174

The vision on both the BBC and LT.A. is
perfect, but the only sound is a tuneable hum. Is
the fault in the turret tuner or in the other part
of the set >—F. Mather (Leigh, Lancs).

The fact that a tuneable hum is received shows,
that the sound stages are in order and that the
fault is in the turret. The PCF80 is likely to be -
at fault..

DECCA MODEL D17

What is the method of picture shift for the
above modél 2—R. Angell (Codnor).

The picture shift controls on the Decca D17
provide a small amount of D.C. through the line
or frame scanning coils. The effect of the current
1s to move the picture in accordance with the
direction of the current flow. This is a develop-
ment of the system .used on the carlier Plessey
Mk. Il chassis (as in the Regentone Big 12. etc.).

INVICTA T112

My set is completely dead and 1 suspect short
or open circuit in power transformer. 1 also
find sparking in middle of central rectifier and
I am wondering if this could indicate a further
fault in the set. I should be obliged if vou could
tel me the type of transformer I require for a
replacement.—R. Robertson (Falkirk, Stirling-
shire).

There is no mains transformer in the TI12.
It is an A.C./D.C. recciver with series connected
valves. If there is no sign of life at all, this is
probably due to a flashover—the metal rectifier
blowing 1he fuse(s). Check the fuse(s). see that the
on/ofl switch is working and establish continuity
of the mains dropper resistor, if the fuses are in
order. Then check the heater chain (checking the
valve heaters in turn). ’

COSSOR 944

The trouble is lack of brightness, very poor
confrast, out of focus and distortion, When the
room is in complete darkness and ! turn the
brightness very low there is nothing wrong with
At all times the picture
remains the same size.—H. Marks (Ponders End,
Middx).

Your symptoms are those of a low emission on
C.R. tube. Before discarding it, try readjusting
the ion trap magnet, which may have slipped
from the setting of maximum brightness.

)

QUERIES _(COUPON

)

' This coupon is available until JANUARY 22nd, 1960, and I

l muse accompany all Queries sent in accord with the l

I notice on page 211, I
PRACTICAL TELEVISION, JANUARY, 1960, I

ished on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street, Strand, London, W.C.2, and
ted in England by W, SPEAIGHT & SONS, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GOR,

O1CH (A/sia), LTD. South Africa and Rhodesia : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year :
Inland £1.2.0, Abroad £1.0.6 (Canada 19s.). Registered at the Gefleral Post Office for the Canadian Magazine Post.

DON &
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SETS & COMPONENTS

H.M.V, 15IN., English Electric 15in..
Uttra. etc.. Televisions not working,
ariginally £175 each. £5/10/-.
TOMLINS,

127, Brockley Rise. Forest
Hill S.E.23.

1/6

VALVES., new and used. from
each. All guaranteed. All types
Radio. Television Components. Lists
free. HAMILTON RADIO. 237. Sed-
lescombe Rd. N., Hastings.

FIX IT YOURSELF AERIJALS! Pre-
assembled ready for instant fitting, New
season models. Loft 5EI,-30/-. Clip on S5EL,
30/-. 8EL, 42'6. Diapole + 5EL + Chimney
Kit, 75/-. FRINGE AREA MODELS for
high gain. Band 1, 3EL array, 80/-. Band 3,
Double 5 Array, 72/6. Double 8 Array. 100/-.
Fringe area super low loss Coaxlal 1/8 yd.
Standard low loss, 7id. yd.  T.V. Fault
Fmdmg Book, '* 5/8. All items carriage paid.
3.A.E. for aerial list, etc.
SUPPLIES, 34, l’l{l'\( E STREET
BRISTOL (Dept. P.T.1).

BARGAIN.—17in. Baird. £14/10/-;

2in Bush. £9/10/-; working order
and both  with .T.A. RADIO
ELECTRIC. 497, High Rd.. Leyton-
stone. E.11. (Leytonstone 1546.)

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
ALL MAKES — 12" to 21"
BLANE & MARTIN ELECTRONICS
SANDOWN LANE

LIVERPOOL
Details on request. Tel. SEF. 3428

144 MIXED RESISTANCES, 10/-; 72
mixed Condensers. Smmf.-0Imfd..
silver mlca papel and mica. 18/-, all
new,  p. nd p. 1/6. LEDSHAM
TRADING - CO Ledsham. Cheshire.

T.V. TUBES. Genuine re-gunned
tubes with 6 months’ guarantee; 14in.
rectangular and 17in., £6 each, car-

Iinge exira. T.V. 'ELECTRIC &
CYCLE CO.. 1 High St., Chalvey,
Slough (Tel.: 21860).

T.V. TUBES, factory rebuilt (re-
gunned). tully guaranteed. l4in. £4,
17in. £5, p. and p. 10/-. 24. Bristol
Rd.. Brighton.

1LT.V. CONVERTERS, Stirlings.
Peunine. Aerialite, etc.. 55/- each.
Tubes, 12in.. etc.’ from 40/- p.p.
O.D.B.. 25. Ramshead Approach.
Leeds, 14.

LONDON TELEVISION

OFFER THE FOLLOWING BAR-
GAINS. RIGIDLY TESTED EX-
EQUIPMENT TELEVISION VALVES.
fndividually Boved. 3/- to 7/6 each.

WIDE ANGLE SCANNING TELE-
VISION CHASSIS. Complete less valves.
30/- each. Mos: makes in stock.
TELEVISION COMPONENTS at Bar-
gain prices. Please write for your individual
requiraments. Carriage extra,

The undermentioned Televisions for Per-
sonal Callers Only.

14in. TELEVISIONS. Working.

to £8.0.0. 17in. TELEVISIONS.
to £14.0.0. Trade enquiries invited.

4, HENDERSON RD., EASTNEY,
PORTSMOUTH.

£4.0.0
£9.0.0

Practical

RATES @ 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must be prepaid
and addressed to Ad‘ertlsement
Manager, °° Praectical Television,”
Tower House, Southampton 5t.,
Strand, London, W.C.2.

2 Years" | Year
Guarantee Guarantee
12in. Type MW ... £10.10.0 £7.10.0
14in. Type M.W. ... £10.10.0 £8. 0.0
17 in. Type MW, ... £12. 0.0 £9. 0.0
17 in. Type C.R. M.... £13.10.0 £10. 0.0
and Equws Carriage 5/«

10 in. Cossor, NEW—£5.10.0

LINE OUTPUT
TRANSFORMERS

Direct Replacements for 500 sets. Compare

these prices. (Add 2s. é6d. post) :

Pye. LV30, 16T, CSI17, etc. ... ... S50/~
I8T. V4, etc, LV2I, Luxury 17,

CW 17Cs . o0 . 60/-
Cossor. 930, 93I 933, 934 etc, 60/~
Baird. T29, Tl63, v .. 53)-

TI64, T167, T|72 20|4 1712, etc.,

1812, etc.. 60/~
And Line Osc., Frame O/P and Osc.,
Scan Coils.

NEARLY ALL SETS COVERED.
State Make and Model. S.A.E. please.
OTHER BARGAINS—-NEW!
4-speed AUTOCHANGER, BSR UAS,

only £6.15.0.
VERDIK Quality-Ten Amplifier and Pre-
amp., 10-watt Ultra Linear. For the
connoisseur. Listed 23 gns. Our Price
£14.19 6.
Carriage, etc., on the above, 5/-.
Transistors. Oniy

Equiv. Red Spot, TSI
5/-.

WESTWAY RADIO

5. Westward Way, Harrow, Middlesex.

Television Classified Advertisements

January, 1960
TELEVISION TUBES

NEW TV TUBES. TWELVE Months’
Guarantee
£ s,
12 CRM 121 ... 7.1
12~ .
147
14"
14"
17~
17 .
17* AW 43-80 ... ... 1o,
217 MW 53-20 ... ... 15,
217 MW 53-80 15. 0.
FULLY Rebullt TV Tubes TWELVE
Months’ Guarantee
MW and AW types fitted with
“guns ”’ supplied by MULLARD, LTD

12° MW 3174 CRM 123 5.

NEW

2
e
g
4
a
=
2

MW 43- 80 CRM 173
MW 53-20 CRM 211
MW 53-80 CRM 212
CRM 152 CRM 153

- Carriage for each item 10 =

CATHODE RAY TUBE SERVICE
35, Broomwood Road, St. Paul’s Cray
Orpington 21285
Battersea 6859

2
58
&5
o
(o]
=
2
-
a
v B
R N o T
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and
type,

RECLAIMED VALVES, tested
perfect. Huge stocks. Any
price 5/., plus 6d. postage each:
delivery by return. LEWIS. 57,
Chalford Walk, Woodford Green.
Essex.

ALRIALS AT TRADE PRICES

For Example DOUBLE FIVE ARRAY
COSTS ONLY 60/-.

Band Ul Seli-contained Pre-Amplifiers

Only 60'-. Band II Converters, 100/-.

Turret Tuners. 94/-. Complete Rebutlt T.V.
Tubes from £5. Revacuumed ones, All Sizes.
£2.10.0. All Tubes are Guaranteed.
Super Low-loss Coaxial Cable. 1/1 wil.
Standard, 6d. yd. Dlple(ers 5/- each,
S.A.E. FOR FULL LIS
G, A, STRANGE, r\nrlh
\\ld\li“‘ Nr. Chippenbam,  Will
Tel. : Marshfield 238.

lh oadticld,

SAVE ON REPAIRS.—100.000 salvaged
Radio and TV Spares. Valves. Tubes
for practically any set made since

1936. Prices from: LOT. 17/6; FOT.
7/6: osc. tr.. 6/-; Sound, 2/6; Mains.
10/-; EHT Mains. 50/-i Def. Coils.
12/6; Speakers. 5/-. Tuhes. Mullard.
Mazda. etc.. 9-10in.. 30/-; 12-14in..
£2/19/6; 17in.. £3/19/6. All picture
tested. fitted free or sent subject to
14 days’ money-back guarantee.

Mullard 6 months’ guarantee. Valves.

1.000 types from 1/6; EF91, EB9II.
6J5. 2/6; EF80. UF42, 10F1. 6F1.
6SN7. 3/6. We can save you pounds!

Send s.a.e. wlt.h enquiries or for com-
plete list. *ST. JOHN'S RADIO.’
56.St.John's Hill. S.W.11. (BAT 9838.)

Television owners.
factory fresh. 9in.

originally £14/10/-,
will replace Mazda. Brimar, G.E.C..
ete. £4/10/- each, 6 months’ guar-
antee. TOMLINS. 127. Brockley Rise.
Forest Hill, S.E.23. .

CALLING 9in.
Brand new.
Ferranti Tubes.

SALVAGED VALVES

All at 2/6 each

EF91 us1 10F1
DHTI VP4B B3
ZT ECO81 KT33C
EBOL 6F13 EF50

6P28 & Many Others
Minimum Order EL. S.A.E. for List,
All Valves Tested on Mullard High Speed
Valve Tester. C.W.O.to—
ARION TELEVISION, 4 Maxted Rd.,8.E.15

www americanradiohistorv com

INDICATORS, type 277. with lin.
C.R.T..4/VRI. 2/VRS92, 37/6 (p.p. 3/6).

Type 101. with VCR530 (6iin. Blue.
magnetic; octal baseiy, and 2/EB9I,
2/EF91. 2/R10, new cond., 30/- (post
3/61. Type 1. with VCRX263, 2/EF52,
5/6J6.1 6V6. 1/EY51. 2/EBY1. 3/EF91.
R.F. EHT Generator and 28 kc/s.
xml 45/- (rail 7/6). Type 97 with
VCR517. 10 valves. 30/- (rail 7/6).
List and enquiries. s.a.e. Dlease.
Terms. c.w.o. Postage extra. Im-

W. A, BENSON,
15.

mediate despatch.
136. Rathbone Rd., Liverpool,

T/V SPARES

LARGEST RANGE OF NEW
AND USED SPARES

Line Outputs our Speciality. Used from £1.
New from 45/-. Also breaking hundreds of
TI/Vs for Spares. All Coils. Transrormers,
Chassis. Valves, etc. No wusty. Send S.A.E,
and State Requirements for Immediate

VALVE KITS. A complete Kit for YOUR
set (one of each type) from 50/-. Quote
Model Number for exact price.

TV BARGAINS. Reconditioned All-
channel Models at New Low Prices. 14inch
from 22 gns., 17inch from 29 gns. Fully
guaranteed. Terms avallable.

T.C.5.LTD., 2 beoghics Gy st
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FOR SALE

VALVES, Condensers, Record Chan-
gersjand Players, Cabinets, Ampli-
fiers] Speakers, etc., etc. Send for
freellist to: H. F. JAMES, 21,

monf Rd., Twickenham. Middx.

100 BAYS of brand new adjustable
steel}Shelving, 72in. high x 34in. wide
X 14¥n, deep, stove enamelled dark
greef; sent unassembled, 6-shelf bay,
£3/18/-; sample dehvered free; quan-
tity Hiscounts, N. C. BROWN LTD.,
Eaglp Steelworks, Heywood, Lancs.
tTel 69018.)

TELEVISIONS. 12in,, 14in,, 17in. and
Projegptions, Require attention. from £3.
In warking order—12in. BBC from £7. 14in.
BBC/TA with regunned CRT from £18.
17in. from £25.

Send ffor Lists. Carriage Paid.

CADMAN'’S

Seryice Department, Bryan St.,
Hanley, Stoke-on-Trent.

E CARTONS at keen prices.
1/- for sample and list. J. & A.
BOXMAKERS, 75a, Godwin St
Bradford, 1.

ICE SHEETS; also Current and
Obsoete  Valves for sale. JOHN
GI RT RADIO, 20, Extension,
erds Bush Market, London,
(Phone: SHE 3052.

SAT*FACTION ASSURED — 12in.
‘Teleysions, £9/10/-; 14in.. £16;
17in.3 £19/10/-. Write for quotahon
stalifg requirements, We guarantee
satisgaction, TOMLINS, 127, Brockley
Rise,j] Forest Hill, S.E.23.

ELECTROLYTICS, 12 for 5/-;
sistors, §/-; 25 Condensers. 5/-;
Rectifiers, 250v. 60ma.. 4/6;
Loudspeakers (used), 7/6;
from 1t1/6; Complete Kits:
Set 7/9, Pocket Transistor
27/9, Vvalve Radio 36/-. All
nteed; postage extra; lists free,
LTON RADIO (T), 237, Sedles-
Rd. Nth., Hastings.

NEW
50 R
Meta)
P.M.
Valvds
Crysthl
Radi
guar
HAM
combj

Pracfical Television Classified - Advertisements

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

9 till 6, including Sats. 39, White-
horse Lane, Stepney, London.

ASTOUNDING VALUE.—9in. Tele-
visions, 45/-; 12in. Televisions. 70/-;
14in., £9/t0/-; 15in,, £5/10/-; 17in.,

£14, Complete but not guaranteed
working; as received in part ex-
change. TOMLINS, 127. Brockley
Rise. Forest Hill. London. S.E.23. All
famous makes available; carriage 7/6,

WANTED

ALL TYPES OF VALVES WANTED,
PL81. ECL80. Y51, U25. PCF80.
PZ30, U801, etc.. etc Best cash price
by return. STAN WILLETTS. 43,
Spon Lane, West Bromwich, Staffs.
(Tel.: WES 2392.)

NEW T.V. VALVES WANTED. Send
valves, cash by return to: P. J_F,
ANDREWS_ 61-63, Rosemary Rd..
London, S.E.15. .

MAKING YOUR OWN TELESCOPES,
Enlageers. Projectors, Viewers.
Micrdgscopes. prscopeb, etc,, then
our Hooklets How to Use Ex-Gov.
Lens and Prisms.” Nos. 1 and 2
216 will show you easily and
quick]y how to achieve the finest
possiffle results at lowest possible
cost. | The most comprehensive lists
of oftical and scientific equipment
in th Brmsh Isles is_free for s.a.e.
H. V. NGLIS] Rayleigh Rd
Huttgn. Brentwood Essex.

C. EDWARDS

1070 HARROW ROAD,
LONDON, N.;N.IO.
1734

ffers
S/H F.V. in
Firdt-class
Coddition.
12in.
14in.
[7in.
(alt 5
+ 15/-

J LADBROKE

carriage.

Guaifanteed

tubes, [all sizes,

12 30f, 147 £3
17 3

in stodk
CRSH ONLY. ~- 5/ Carriage.

Trade Enquiries Welcome.

PYE, FERGUSON, EKCO{

A PROMPT CASH OFFER for vour
surplus Brand New Valves, Speakers.

Components. Test Instruments, etc.
R.H.S., 155, Swan Arcade, Brad-
ford, 1,

SITUATIONS VACANT

TV TECHNICIAN—
AUSTRALIA
Very progressive electrical store Gosford,
near Sydney, N.S.W.,, requires experienced
maintenance mz2n, capable carrying out
T.V. repair work and aeiial installation,
Must drive vehicle.
Good customer approach required. Family
man is desirable.
Salary in region £A20 per week (£16
sterling), plus bonus scheme and overtime.
Reply in writing (name and address in
block letters) not later than January Sth,
1960, to W. D. Scott & Co. Ltd., !2,
Thayer Street, London, W.I.

BRITISH RELAY
WIRELESS LTD.

Due to rapid continuing expansion in
the field of sound and television relay
the services of competent ENGINEERS
are required for varied and interesting
work comprising :—

TEST, ALIGNMENT, CALIBRA-
TION AND MAINTENANCE
of a wide range of equipment .for
TELEVISION TRANSMISSION
and
DISTRIBUTION
Opportunities, are offered for employ-

ment on experimental work.

Applicants, who should be competent in
the use of electronic measuring instru-
ments, are invited to write, stating age,
experience and qualifications, to :

B.R.W. LTD.

1-7, Croft St., Bermondsey,
a o - S.E.8.-
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A career on good payina$
skilled, expanding trade s

RADAR OR
WIRELESS

MEGHANIC
in the

¢ Royal Air Force

Immediate vacancies; full
training for suitable applicants
in skilled radar and wireless
maintenance, etc., full allow-
ances and all found; month’s
leave a year; chance to travel,
plus all the wider interests
of Service life. Call or write
for details to : Cent ral'Recruit-
ing Office, (PTN 525a) Victory
House,Kingsway,London,wc2

00000000000 000000000000 .......................

0000000000000000000000000000000000000

AERIALS
MAKE YOUR OWN AERIALS
SAVE ££4s
TV aerial manufacturer offers * do-it-
yourself ”’ Kkits. compcnents include
castings, pressings, ouldings, tubes,

brackets, can be umlimd w make 100 differ-
ent models, TV, V.H.F., amateur. Brochure
gives full illustrations, element dimensions
and prices, Discounts for quantities.

THE RICHARD MAURICE

EQUIPMENT CO.,
Portsmouth Roead, Cobham,
COBHAM 3239.

EDUCATIONAL

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world's
largest home study organisation—
I.C.S. Courses for the enthusiast
and for those seeking examination
qualification. Brit.I.R.E., City and
Guilds, R.T.E.B.. etc. Build your
own equipment with Practical Radio

surrey,

Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS. Intertext House.
Parkgate Road (Dept. 516), London.
S.W.I1.

iNCORPORATED Practical Radio
Engineers home s6tudy courses of
radio and T.V. engineering are

recognised by the irade as outstand-
ing and authoritative. Moderate fees
to a limited number of students
only, Syllabus of Instructional Text
free. ' The Practical Radio Engin-
eer,” journal. sample copy 2/., 6.000
Ahgnment .Peaks for Superhets 5/9,. -
Membership and Entry Conditions
booklet t/., all post free from the
SECRETARY, I.P.R.E., 20, Fairfield
Road, -london N.8. -
(Contmued averlea/’) @
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EDUCATIONAL (contmued)

"«LEARN ~

RADIO & T|V
SERVICING

for your OWN
BUSINESS/HOBBY

@ by a new exciting no-maths

system, using practical equipment,

recently introduced to this country.
FREE Brochure from :—
RADIOSTRUCTOR

DEPT. G78, 46, MARKET PLACE,
READING, BERKS. 160

MISCELLANEOUS

LOUDSPEAKERS, “Electric
and Shavers 1epaned promptly.
MODEL LOUDSPEAKER SERVICE,
Shipton on Cherwell. Oxford.

PHOTOELECTRIC PARKING LIGHT
SWITCH will switch your lights on
at dusk—off at dawn—automatically.
while you are at work. in bed. or
away from home. Controlled by
light. Transistorised. Negligible
consumption (.008amp.). Protect
your car at night. Avoid accidents.
fines. Save your battery. Kit of
parts. 52/6; built and tested. 57/6;
instructions only, Pat. applied
for., * ST. JOHN'S RADIO.” 156. St.
John's Hill. S.W.11. (BAT 9838.)

AT LANT \lll l\l/ \\l for the family
man. A\stom:hmg De Luxe VHF FM Radio
offer. Merging of world famous Co.. enm)les
us to offer £24 DE LUXE VHF'F

Radios for £15.10.0, Factory fresh, M"Lkel )
guarantee. extra thrilling quality. All
features including Ferrite aerials. Our
satisfaction guarantee or purchasc price
refunded. 200'25¢ v. Smaller radio
with VHF FM AM £13.10.0, originally £2L.

Carrlage paid.

RICAL, 127,
London, .23

TOMLIN El

ine.

Brockley

SERVICE SHEETS

SERVICE SHEETS FOR SALE, all
types. from 1/- each. Also Radio,
Television Books. List free. 100
Television Service Sheets. covering
330 popular models, 18/6. HAMILTON
RADIO, 237, Sedlescombe Rd. o
Hastings.

FAULTFINDER FILES (TV) showing
common faults that each receiver is

prone to and other useful servicing
information. 2/- ea. List 9d. plus
postage. S.p. DISTRIBUTORS. 11.
Old Bond St.. London. W.1.
SERVICE SHEETS. Radio. T.V..
5,000 models, Lists  1/-. S.AE.
enquirtes. TELRAY. 11. Maudland
Bk.. Preston

SERVICE SHEETS.—We have the

largest stock of Radio and TV Ser-
vice Sheets in the country for sale
at 4/- ea. and for hire. Why
tolerate delay in obtaining Service
Sheets when we will despatch by
return? List 1/-: s.a.e. with en-
quiries. S.P. DISTRIBUTORS. 11, Old
Boud St.. London, W.1.

Clocks 1

PRACTICAL TELEVISION

SERVICE SHEETS for sale, T.V. 4/.

Radio, 3/-; also hire; immediate
delivery: s.a.e., please. Callers wel-
comed. SULTAN RADIO, 6, Mt.

Ephraim Rd., Tunbridge Wells, Kent
(Phone: 22710.) o

SERVICE SHEETS, Radio and TV,
.; also hire. List 1/-, GLOBE
SUPPLIES, 33, Fairfleld Close,
Sidcup, Kent.

A SUPER SPECIAL T.V.
TUBE OFFER

Why buy rebuilt or reconditioned tubes
when we can supply you with a brand new
17 tube to replace the MW 43-64. 43-69,
171K, 172K. 17 ASP4, 17 AXP4, CI7-{,
ClI7-A. CR17-22, CIT-FM. MW 43-80. Made
by world-famous manufacturers com-
plete with 12 months' maker’s guarantee.
Our Unbeatable Price £8.10.0. Also avail-
able brand new 147

TR14-21, TR

36-44. 14-22. 14 K 4
14-LP4. 141K, C36-24 or for AW
36-21, 127 brand new 31 MW 3L 74 all

at £7 each. Also Cossor 65K 157 4 volt
filament equivalent to TA15 or 85K by fitting
6 volt filament transformer 10 gns. Cossor
108K 10° equivalent to EMI 3/16 £6.10.0.
Ferranti 9" T9/5 4 volt filament 50/-. Post.
packing & insurance 10/- extra.

NEW MAX
ELECTRONICS

for London’s Finest Bargains in clee-
tronic and radio equipment. Also
Largest Seleetion of Tape Reecorders In
the U, Also in stoek 500 shop soiled
and H.P. reposscessed TV osets in all
sizes. AH Guaranteed.

220, Edgware Road, London, W.2.
Tel. PAD 5607.

January, 1960

‘|7’

54 Gns.

A full specification 17in. Tele-
vision Receiver to Spencer-
West standards now available
at your Dealers. Remarkable
performance and priced at 54
Gns. only, complete.

For Leaflet apply to :—=

SPENGER - WEST LTD.
Quay Works, Great Yarmouth
Norfolk

Sales 4908/9
Grams : Spencer-West, Great Yarmouth

Phone :

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After brief, intensely mterestmg study
—undertaken at home in your spare
time—Y QU can secure Yyour pro-
fessional qualification or learn Servicing
and Theory. Let us show you how!

wsmimwe <« EREE 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.l.R.E., City 2nd Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.1.P.E., AM.L.Mech.E,,
Draughtsmanship(allbranches),
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.
FOUNDED 1885—OVER
tmsmimim.s + 150,000 SUCCESSES..........]

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 148, HOLBORN,
LONDON, E.C.I.
S. Africa: P.O. Box 8417, Jo'burg.
Australia : P.O. Box 4570, Melbourne.

BRAND NEW
GUARANTEED VALVES

CHECK THESE PRICES AND
SEE HOW WE CATER FOR THE

CITIZEN’S POCKET
DAF96 8/- [ EF86 I/~ | PYS2  7/6
DF96  8/- | EL41 9/- | PYS3 86
DK92  8/6 | EL84  8/- | UAF42 9/~
DK96  8/6 | EYS1  10/- | UBF89  9/-
DL94  8/- | EYB6 10/- | UCC8S 8/6
DL96  8/- | PCCB4 8/6 | UCH42 9/-
EBC4l  9/- | PCC85 11/~ | UCHSI 9/2
ECC8I §/9 | PCF80  9/- | UF4l  8/6
ECC82 &/9 | PCF82 10/6 | UF89 82
ECC83 8/- | PCLB2 10/6 | UL41  8/6
ECC84 8/I1 | PL36 13/10 | U25  12/6
ECC85 8/6 | PLBI 11/10 | IRS 6/9
ECF80 10/10 | PL82  8/- | IS5 6/6
ECL8O 9/6 | PL83 8/l | IT4 5/-
EFB0  6/6 | PYSI  7/6 | 354 7/6

Postage 6d. valve extra.

May we quote for obsolete and
transmitting types. (S.A.E. please.)

CITIZEXS® VALVE SERVICE
(REGD.)
Office Address—No Callers :

103, GANTSHILL CRESCENT,
ILFORD, ESSEX.

WwWWwWWw.americanradiohistorv.com
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INEOUTPUT
ANSFORMERS

Mast types available. State
Miake and Model Number
of |Receiver when ordering:

S.A.J5C please with all enquiries.

HOWORTH

| POLLARD LANE,
BRADFORD, 2, YORKS

Tel. 37030

n

stamp will bring you a copy
of our latest

RADIO & TELEVISION

CHMPONENT Catalogue

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

A 3d

NYLON - P.T.F.E

ROD, BAR, SHEET, TUBE, STRIP, WIRE

No Quantity too small
List on application

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.
6, CHESHAM PLACE, LONDON, S.W.I
SLOane 3463
Works:

36, ROSEBERY AVE., LONDON, E.C.1.

at Liverpoo!, Manchester,
Birmingham, Leeds.

Branches

B.B.C.-I.T.V.-F.M. AERIALS
B.B.C. (BAND 1), Tele-
scopic loft, 19/6. External,
S/D. 26/3.

ET.V. (BAND 3). 3 1"]9-
ment loft array, 24'-.
Element, 32/ Wall
mounting, 3 Element, 33'9.
5 Element, 41/3.

[ ()\Illll\l‘l) B.B.C.
LT, Loft 1+3 Element
41,3 " 1+5 FElement, 48:9.
Wall mounting, 1+3 Ele-
ment. 56'3. .1+5 Element
63/9. Chimney and mast
mounting units also available,
F.M., (BRAND 2). H, 28/-. 3 Ele-
ment loft, §2/6. S'D loft, 12/8 Exterpal
S/D, 26/3. Swte channel when ordering.
C.W.0. or C.0.D. P.P. 26. Coaxlal cable,
8d. yd. Coaxial plugs 1/3 Send 6d.
stamps for illustrated lis!

K.V.A. ELEGTRONIGS (Dept. T.P.)
38, Godst Road, Kenley, Surrey

IS YQUR T.v. TUBE DIMMING?
YOU GiaN EXTEND THE LIFE OF THAT
TUBE [AND IMPROVE THE PICTURE

Post, packing,

& ins. 2/6
C.W.0. C.0.D,

@ NO SOLDERING
[ ] IRING @ JUST PLUGIN @ IT'S
AUTOMATIC @ IT'S GUARANTEED !
We catloffer these units for any make of set.
IMPORTANT. State name, address, & make
and mddel no. of set, & tube in block caps,

SINCLAIR ELECTRONICS,
Dept. |[F.T,, 33, BERWICK ST., WI.
Callers Welcume—-Trade Enquiries Invited.

RES! CAP. BRIDGE , 37/-

p. & p. 2 -
Checlf all types of resistors, condensers
6 RANGES

i | hour. Direct reading
READY CAL{IBRATED

Stampf for details of this and other kits
DIO MAIL (Dept. VU)
Mews, Raleizh Street, Nottingham

Buiit

Raiei

TRANSFORMERS
Suppllers to B.B.C., L.T.A. and leading
radisy manufacturers, single or long
runs,| prompt delivery, home and
expoft.

ltewinds to all makes

H_WLFORREST (7ranstormers) Ltd.

Shirley. Solihull, Warwickshire
Tel, : SHirley 2483

Television Tubes

TO BE SURE OF REAL
SATISFACTION

FIT A TUBE WITH ALL THE LATEST
DEVELOPMENTS
AS ADVERTISED ON TELEVISION

Specification :

I. Correct Plug-in Replacements.

2. Very Latest Small Parcicle Silver
Activated Phosphor Screens, giving
High Brilliance, Fine Definition and
Maximum Contrast.

3. Special Design of Electron Guns with
Smaller Anode Apertures giving
Finer Focus.

4. Correct percentage Blue Phosphor
giving Whiter High Lights.

S. Improved Emissive Substance for
Cathode Coating gives Better
Emission and Longer Life.

6. 12 Months Guarantee with Further
12 Months on Guarantee Replace-
ments.

Correct Replacements

Mullard (A.W. and M.W.),

Cathodeon, Emitron. Cossor,
English Electric types,

Emiscope and Brimar Pyrex types,

extra.

12in., 14in. sizes. £6.10.0.

I15in.. 16in., 17in. sizes, £6.19.6.

Post and Packing 10/6. Terms C.O.D.

or C.W.O.

HAVE THE VERY BEST.
LAWSON TUBES

156, Pickerslieigh Rd., Malvern,
orcestershire,

available for
Mazda
G.E.C..

10/-
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EDDY’S (Notim.) LTD.

172 ALFRETON ROAD, NOTTINGHAM

Surplus New and Guaranteed Valves

D5 9/6 | 6V6G 59 | ECCB4  9/—
L4 3/9 | eveGT 6/6 | ECCBS 8/6
1S5 6/6 | 6x4  6/- | ECFBO 10/6
T4 4/9 | 6XSGT 6/6 | ECLB2 11/-
354 7/~ | 7¢5 76 | EF36 2/
3v4 719 | 7C6 7/6 | EF37  4)-
SU4G  5/9 | 7H7 7/6 | EFR2  8j6
574G 9/- | 757 9/6 | EFS0 119
688G 2/11 | 7Y4 7/6 | EFS0 /6
6BA6  6/6 | 10FI  10/— | EF86  I1/-
6Bj6 66 | 12A6 66 | EF9l 4/
6C4 3/6 | 25A6G  8/- | ELB4 83
616G 2/6 | 254G 7/9 | EYSI  9/6
6|SGT  3/6 | 35W4 69 | EYB6  9/6
6j5M  4/3 | 807(B) 3/9 | EZB0  6/9
6K7G  2/6 | AZI  12/6 | PEN36C 96
6K8G  6/6 | DAF9s 8/3 | PL33 9/
6P28  9/6 | DF96  8/3 | PL83  8/9
6Q7G  7/6 | Dkos 86 | FY3! 316
6SATM € | DLs 873 | hyaY  I°
6SG7M 5/~ | EB4I 7i- | pys2 7/6
6SK7GT 5/ | EB9I  4/- | U3 79
6SN7GT 4/9 | ECC8I 6/- | U35 8/6
NIFE ACCUMULATORS. Single Unit
Size 3 x 2§ x § 7 amp. hrs,, I/Il. P. 1/6.

ACOS CRYSTAL PICK-UPS. Turnover

head (2 sapphire stylii), 29/11, Post 2/6.
HEADPHONE CORDS. High Quality,
6ft. length, I/11 Pair. Post 6d.
SPEAKER GOLD GRILLE. 6lin. x 4in,,
1/- each. Post 6d.

VIBRATORS. 12v. 4 pin.. 4/1). Post I/-,
DIMMER SWITCHES. Ideal for train
speed regulators, I/1l. Post 9d.

NEON MAINSTESTER/SCREW-
DRIVERS, 3/11. Post 9d.
GERMANIUM DIODES, |[/- each,
9/6 Dozen. Post 5d.

RECTIFIERS. RMI, 4/9. RM2, 4.
RM3, 7/6. RM4, 4/9. RMS5, 19/6.

Contact cooled 200-60 mA., 7/6. Post |/-.

INSULATION TAPE. 10 yds. %in.
width, 9d. Post 4d.

JACK PLUGS. Standard Type, I/i).
Post 6d.

CO-AXIAL CABLE. Air spaced.

Suitable for T.V. Fringe area V.H.F., e:c.
7id. yard. Cut to any length.
CAR RADIO KITS. 7 transistors Long
and Medium. 2 watts output. R.F. stage
and automatic gain control. 6 or 12 volrs,
Complete kit with cabinet. 10 gns. Post 5/-,
LUXEMBOURG EXPANDING
AERIALS. Compact and easy to fit. No
Technical Knowledge required. Greatly
improves reception, 3/11, Post éd
CONDENSERS. Tubular wire end
{not ex-Govt.)). 8 mf., 450 v., 1/9; 8.8,
450 v., 2/6 ; 16 mid., 450 v., 2/9; 16-16,
450 v., 3/9; 16-8 450 v., 4/-. 32 mfd., 450 v..
3/9: 32-32, 350 v.. 4/-. P. I/-
MORSE TAPPERS. Plated contacts
adjustable gaps. Heavy Duty, 3/6. Post 9d.
MINIMOTORS. For model makers.
High Speed. Il v. to 6 v., B/6. Post I/-.
THROAT MIKES, I/-. Post éd. Could
be used for electrifying musical instruments.
DYNAMOTORS. 200v. D.C. to I12v.D.C.
Ideal for train sets. etc.. 19/11. Post 2}6.
TRANSISTORS SUB-MINIATURE
CONDENSERS. 1.6 mfd., 5 mfd., 8 mfd.,
10 mfd., 16 mfd., 25 mfd.. 32 mfd.. 2/3 each.
Post 6d.
GRAM AMPLIFIERS. High Sensitivity
3 watts output. Separate volume and tone
controls. Printed circuit, 59/11. Post 4/-.
Fully Guaranteed. Size 8 x 2%, Max,
height. 5in.
Any parcel insured against damage in
transistor for only 6d. extra per order.
All uninsured parcels at customers’ risk.
Postage and Packing 6d. per valve extra.
Over £3 free. C.O0.D. or C.W.O. only.
charge 3/- extra. S.A.E. with
enquiries.
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ELAC FOUUS MAGNET, 126,

Stamp for FREE Catalogue

219, ILFORD LANE,

“PERTH” 1960 SHOW MODEL
RECORD PLAYER CABINET
EXCEPTIONAL NEW YEAR OFFER

Stereo Cabinet with Extension

Portable 1960 ‘ Perth ™
In two tone colours. Extension speuker
cabinet secured inlid.
position when fixed.) Size 18 x 11« 1841n.
high. This stereophonic plaver combplete
retails at 35 Gns. : in the shop~ today.

. Carr. & Ins. 56, with order. Or 61| yjqrnNs AUTO. 89, 0-205-225-245 v. at 300 mA.
Q9/@ initial payment & balance of 4.11 for | Isolated windings. 6.4 v. 63 v. and 2v, P, & P. 39,
19 weeks. MAINS TRA 5 9. 200-250 v, at 150 mA. Sec.
(1132022.1;0 V. Suitable small amplitters. 2{ x 1iin.
PEAKER 196, MAINS TR, \\~I 79, 800:0-000 v. Prim. 200 250 v.
d with 8in, DAL Speaker. $td. matching 69 . i
to any receiver 2-5 ohms. Switch and flex incl. P, & P. 3,6. '” 6 9. “300 02300 % ai %,0 g?'\ Prim.
8in. "\ SPEAKER 59, N O NG Cro 49,
Hud u;ligiaﬁ cone repait not affecting the quality. Tested and guaranteed. %uxlr,%ble for ELBI. Single or Push-Bull Output. ¥, &
P& bo2e 0.1 TRANS, 1 3. std. size 2-6 ohms. P. & P.1-.
VYOIV, CILASSIS g6, 20 for £1. Carr. 56 - )
of valuable spares for the T.V. Amateur incl. : Valve holders. LF, | FIRAME 0., FIANS, 19. 500 ohms prim. Sec.
Transformers. Frame O.P. Transformers. Line transformer. O & Trans- e 16 )
former controls. condensers. Less valves., A good buy to occupy those 38. 21 ratio. Auto trans. 24 v.
long Winter evenings. Ins. Carr., 106. DRAWINGS FREE with ordor. 4 .
FOCUS MAGNETS, 99, Brand ; 129. 12v.atl A, Prim. 0-200-
5 Eh - 2 8. Brand new 38 mm. Incorporating picture shirt
Control.  Post 13, ! pleture »h 10N TIRANS. 59. 7 Kv. 11 Ratio

Brand new 3328 mm. P. & P. 13,

COMPONENTS LTD.

ILFORD, ESSEX

RECORD. OR TAPE
CARRYING CASE

Beautifully covered in washable
leatherette., Strong modern case
and carry handle. Hinged top,
blated clip fasteners. P. & P. 2/6.
To hold 30 E.P. 7in. records, 21/9
To hold 40 E.P. 7in. records, 23/9.
To hold 20-10in. or 12in. records,

To hold 50 10in. records, 24 6.
These also hold 10 large tapes.

* TRANSFORMERS %
REVISED LIST

show model.

(Arrow indicates

P& P. 10,

Deet il BAKELITE CABINET
/f) Brand new. Attractive
design. Size 12in. x Tin. x
5!'in.  Colour I)rnwn Ideal
ILF 0295 small receivers, etc. T& P33,

A hl - v A T v hl
» TELEVISION SERVICING SAHE DAY SERVICE
4 HANDBOOK l I4 NEW ! TESTED ! GUARANTEED !
A practical guide to television receiver -
} faultj(racmg. alignment, z_diustmeqt and SE'I‘S IRA)FEIE“DII’«T()‘(, 35}4\9%\%[3;&1‘“1 DI'91, DK91, “1-)}\0”. DLI2. DLOA. an)‘ 4 1'21l 325’/6
} repair, for the service engineer, 6K7G. 6K8G, 6Q7C. 6V6G. 6X5C or 5Y36 5 for 97 -
amateur and student. with chapters on
’ aerials and Band Il conversion. 1\7(- 12 - | 6L18 128 30C1 76 EBL21 206 1 EZ80 8 TIHI 16
By Gordon ). Ki (e 5o ok v WG B9 Eo g ke, S0l0n B
. King. 5 0- i ’s BGT 10 - 81 7 V15 ] 2
’ 7 Serew J g INSGT 10- | 6Q7GT 9,6 | 3324GT 8- | ECC82 66 | Gza2 9- | Usn 7
30/-. Postage 1/3. | 1R5 69 | 6SLTGT 7- | 35Z5GT 86 | ECC83 7- | KT33C 7- | Us2 5
} L 183 9- | 6SNIGT 56 126 | ECC81 89 | KTl 146 | U76 6
M SRIGVET TR RERIT 05 | Eohm 116l Krss W6 | Damcw §
X 3V6G 8 - G SCF {T6: ABC80 8
4 TV FAULT FINDING, a Dawa Pub.. | (5 86| GYSGT 76 | AZI 96 | BCPR2 10- | KTH1 136 | UARS2 8
P oan inaie oo o1 88 gmer 8| &% A% Eam (98| MUL £y uRGH 7
] T HE | ¢ 2.6 = 33 1- 4 q A 0 9
AZA#NJSgSUCRIYON osgu..rl.o- 384 69 | 7B7 8- | DAC32 10-; ECH¥2 96| MX4 126 | UBF8: 8
’ SR T et & 1a8p 3V4 76 | 7C5 8-| DAT91 ‘63 | ECH8L 86 | Nig 86 | UBL2! 206
» by H. Carrer, 12/6. Postage | 5u4c 53 | 7C6 8- | DAF9% 86 | ECLB0 86 | PCC81 79| UCCB! 12
b S HE I R -
;. 78| 7ST DF - 7 0 =
T X L AINED, &7 1372iG g6 |7vs  ®0|DFot  S3 |ERii 96| poriz g3 | uons 406
’ - B HMiller. sed by = A. W. l5AL5 38| 10C1 14 DF% 88 | EFL2 116 | PCL82 93| UCHiz “9-
D raric RaBIG REPA oy . w. |SME B |6 18 B 82 EmR ek o | uoed
PID RADIO REPAIR, by G, W, |8AMS 9 ) 15,6 | DHTT % 85 9 | PCL. 79| ucL82 11
R‘.‘rumer 23/-. Postage /- v 6AQD -] 10F9 106 | DK32 12-| EF8 11-| PENAY 11- | UCL#3 14
’ 2 : : 6AT6 73| 12AH8 106 | DK 14- | EF89 8- PEN36C 96 | UFdl 9
MODEL RADIO-CONTROL, by |sBA6 8- 12AT7 "76 | DKl 69| EF)l 39 PEN® 8- UF42 8
} E. L. Safford, 21/-. Postage I/-. ggﬁg 661; }gﬁg; [ gﬁgg gg E]P_:g% 1%6 PE?};G 1%6 gfgh 78
8Bho % 6.6 7 o 6 A B 6
RADIO VALVE DATA, éch Ed.|gpye 6- | 12BA6 8- | DLa3 9- | EL38 21:6 PL38 146 | UL44 216
’ Compiled by " WW.," 5/- Postage | 6BR7 106 | 12K7GT 56 | DL3 12 8 | KEL4l 9- PL8I 10- | UL84 8-
s 6Cpec 268 | oot 58 | Brai 8| Ea (9% | bEE 78| WBIC 8
3 2 9. 7 L84 = 3 UYIN 126
P NEW 1960 CATALOGUE, I/-. 6F1 ~ 14611223 76 |DL% 86| EM3 88 |Pyd2 11.|Uy2 1a-
_— Gr6G 68 | 1797 168 | BABCa0 5§ | EMi 9 761 UY4 g6
’ 6F13 126 | 19AQ5 78 | EAFi2 96 | EA8I 9- PY8Bl 89 |U¥® 69
6F14 17,6 | 20F2 176 | EB% 39| EMBt 10- | PYD2 7-1VP4B 96
’ 6KIG 39| 20L1 176 | EBC33 7-| EYsl 9.6 PY83 8- vPu 6-
Tlaksd’ eolmatc 5D EBem 2 BN 85 SR Nalwh 88
. $ : = R = 2 69 SP6 w7 6
} BRITAIN'S LARGEST STOCKISTS 169 | B576GT 96 | EBFE 89 | Bz 76 | M 158 | 4N 39
of British and American Technical Books N
v Post 6d. per’\al
» aernes sreer. | READERS RADIOQ [ %
- ny Arce Insure
’ LONDON, W.2. Against Damage in
Phone : PADdington 4185, 24, COLBERG PLACE, STAMFORD HILL, apLransi d. extra.
4 Open & days 5:6 pom LONDON, N.16. STA. 4587 AnY COD; Parce
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iv PRACTICAL TELEVISION January, 1960

G.R.T. IsgLATI?‘N%TRA?:SFOR%%;!: GARRARD 48P. SINGLE PLAYER
TYPE A. OPTIONA oy and 50% §

zl’av3 r;l. 412%. OI;A%gEg. g;ﬂn‘s"'?ngiwo” TELEVISIO N | AUDIO PERFECTION |
'er{EwA; H(I)(I}’IT{‘IOQ)}JAALg()yos[’fog"FAglﬁ‘cn RE P LAC E M E NT Designed to play 16, 33, 45, 78 r.p.m. Recards
(el (R0 i S SLLIO bl 7in., 10in., 12in.  Lightweight Xtal pick-up.
TYPE B. N Ni‘alxgg‘fggo%}’s[‘nn%%g;u;{’2 Ll N E o UTP UT ;}giturnoger E;l,{v(v; éepurnte sapghire l;yl!l.
4, 8.3, 7. M PRICE a U each. Post Free
ASDINBEOWICASACITY B TL TRANSFORMERS Model TA Mk. 11 £8-10-0. Maodel 411F £18-0-0.

TR]'KMERS Ceramic. 0, 30, 70 pf., 9d. ; Loy pi o With Plug-in Normal Heads.
i pn.. 13 5 230 pi., 18 5 500 ph., 740 pi.. 118, 70/- ea. from stock. \steren Huils £2 extra).

RESISTORS Prelened values. I ohms to ty meg..

. c4d.; 1w..8d.: 1w, 8d.: 2w, /- ohm
figu SraBmiTy. 1 - 2/5 Preferred values For Makes and Models Volume Controls | 80 3%t COAX
foug 'I(u 19 1y e, Ditto, 57, 10n g to 5 meg.Q, 9 Argosy : T2, CTVSI17. Decca : Lonz spindles. Guaran- Pout 1d. per yard.
Oown _ ’ " teed 1 year.  Mideet | Sendeai aced,  Jin,
e W e 1 ;/9 DI7 & C. Defiant : TRIZ53. | 3K o™ 2" Siée | din, fose'ont g
v 4 J 5 B 3 -
15,0000 ohine, — 50,000 ohms, 5 w., 1/8; 10 w.. 23, RGD : 601 7T‘ ;O I 7C‘7 C547’ \‘;5’“‘ " ’4~B“ 'l’lr’mu Quality. / i
Regentone : 17C, 177, | Linear or Log Tricks, Air Mpaced.
TAPE ‘ ’ ’ P! !
PLASTIC RECORDING o COAXPLUGS .. 1. LEAD SOCKET

Lone Play Jin. reel, L7onit,

! : PANEL SOCKEYS 1 - OUTLET BOXES .
Shin. reel L2no i, .

. N BALANCED TWIN FEEDER yd. 8d. >0 o 5000
Argosy : T3. Decca: DIi4. DIITO SCREENED per yd. 18.
Defiant: TR1453T. Regentone: WIRE-WOUND POTS

Sin. reel, 220 ..
Standard 7 in. Reel, [.200 1t.,

. A, Type. Al] val
Sin. reel Honoar, I4T RGD : 6014T. d0OK. 50 K. - (Cathon o K. 4
i " ? N - WIRE- wounn 4 WATT.  Pors Log ~)nnvlh-
I - Buk Tuse Bruger and Heat 00- ||| Marconi : VT63DA et e C PR

CONDENSERS New Stoek. 00l mfd. 7 V.
L8/8; Ditte, vo ky i .96

Baird : 2014, 2017, 2114, 2117.
Multiratio, pish-pudl, 778, re. b . T 4.5 J
B g T T Rihs mv B Cossor : 930 & T, 931, 933-4-5, o 19"
o mA.. 10/8 ¢ 10 Ho, 150 mA.. 19/-. 937, 938 & A. & F, CERM‘IC Rf e I
939 & A & F,943T, 946. || SILVER MICA CONDENSERS. 10°, 5 pi. to fo
MAINS TRANSFORMERS 2001280 v. A.C. pf.. e BOUO pi. to .{nuu of., 13 (Ir:ieptnle"r. e

STANDARD, 250-0-200. K0 ., 8.3 v, 3.5 - H.M.V. 1824 & A, 1825 & A, ||« -1 pF) 15 pF. 10 45 pk., 18, bitt 1% 50 b

tapped 4 v. 4. Rectifierfidv.la. 5 v, to %15 pk.L1/8 1, ooa pl' m S0 pk. 2 -,

0.P TRANSFORMERS, He.nv Dty 30 m. 8
et v

Sa.or (v, 2218 1826 & A, 1827 & A,

L) 158 1829 & A. 355 Ke 1 Shon Fu Monue a2l
. B Marconi : VT68DA, VT69DA. Q;mel;gmgbgmhg'::d l::::;ud baadwidth.

ﬁﬁﬁ?%l}..ﬁgs 5 ;//g Sobell : TSI7, T.346. Wea:ne MB00 LF. 465 xp;x 12/6 per pair.

Ditte, ~oc. 8,8 v 108 Ferguson q §O6T, }08T_“ Wearite 550 LF. 465 Ke/s. 12/6 Der pair.

NEW ELECTROLYTICS. FAMOUS MAKES

: IN FORMERS ni core, 1im, 80_: {1, 10d.

N aes 5937,8"41,.1 Gane TV1/2, finwp s || Most other makes and models TUBULAR :A‘UBULAR CAN TYPES

Zhinnd sy Hin 2e o witheores available (10 days). S.A.E. with % 5/8 8 3/-
a0 ., 1878,

TYANA. -Midget Soldering Tron,

REMPLOY Instrament Iron. 20 v. 25 w., 178, all enquiries.

Adj. Stiders.

3
. 2/3

.mn/l

DROPPERS, B - = 45
e e T30 ot 473, Y00 o, 4. || LINE. BLOCKING OSCIL- || <00 v 27851/
LINE CORD. "“".':,‘“ ohnig per foot, .2 arop., 100 LATOR TRANSFORMERS, }::/4‘;8:‘ ilﬁ R4 8I500v.

d. per foot, #-way, 7d. per it. 8416

hins per oot :
i,lc';'ﬁnls"l;r:'xlll(m ‘M. 3 OHM. 5in. Rola, 1778, 10/- to 16/6. 1/450v. 5/8/R4 16/500¢,
#in. Plessey 19/8. 6in. x 4in. Rola, 18/-. #lin. Rols. — 1/9 "’*‘“‘“’""- /
1876, ~ i 2L~ 10 5 iin.. 27/8. 10in. Rola, 30 | | FRAME BLOCKING OSCIL- 2- Sl
Hi-F1 T tcr 25'a. 1Min. R\, 3074 12 15 ohm v. 7/8 1004 2oy
10w Pleser, 45 - LATOR TRANSFORMERS, T

NTORIAN HF1012 10in. 5 tu 1aohm 10 w., 85/ . TEST EMI. 4-SPEED SINGLE RECORD
SN Rtone 15 Wty 'nhlnéu ’ué{:;.:;:..: 5 - 13/6 to 72)/7 PLAYER. = Acos 73 bic stereo and _normal
CRYSTAL DIODE ( K - - s pick-up. ilent motor, Avy  turn-
HIGH RESISTANCE PHONES. 4.00n nl\lm-«, 1]6'?0;%'- :ROI?(';EEROS U217-P6UT -;;(ANS' table.  Special Offer, £6.19.6.
MIKE TRANSF. 5t 1 1.3/9ea. ; 1a0 1, Potte L )
SWITCH CLEANER, Flunl wiuirt spoit. 43 G, » 27/6 to 39/ g(%ncl:rxgg‘omn?gfﬂm Eopey

i
TWIN GANG TUNING CONDENSERS. Most makes available (10 days). || <5 ma., 9/8% 00 mA., 21~ : @ 1A, 2778

mimiatore L v Lime s Fhine 107, .ot ) <. T g BL i FRR .
A trisers, 9 =3 fees (rinners, 8 - ¢ ondat. 76, S.A.E. with all enquiries. 98,1-5”]‘;'-:‘(;3. ‘llusc“cp:}nsrme.:hj/..) o r‘{::(:it

SINGLE, "t I, 2 85 w0 plo 100 pli i i ! 5 dia_ Gl
Ralnd ik vt IMGO‘L‘i) 8 5. || ALUMINIUM CHASSIS 13 e undrilie. gﬁg{;‘gﬁbﬁ]éﬁ‘fﬂs.’ ARG T 1
SPEAKEFTHFRIEOT e e 10 Wath # sides, riveted comners and dattice fismg | T.R.F, COILS A/UIF, 7/- puir. H.F. CHOKES, 2/8,
T T e <AL llulvu; n_lme §| Ir‘li’. ; 'f”'.‘ms/:/ell \' <Ay 13/2 FERRITE ROD. 7in. x :i'sin., dia.. 2/6.
90-day Guarantee. It ; i ' JASON F.M. TUNER COIL SET. 26/-. H.F.
New aad Boxed VALVES 1'1; ]s';'sll:(;:.lss (1D &3 B, voil, ezl cail. Oseillator coil, two LE. trans,
. o . e TRAN B GENUINE  EDISWAN. 10,7 Me . Ratin Detectar and heater choke.
RS 88 K Igg b a0 11 W'wloe Andin, 107 R.F. 2 Mejs, 15/- 4 Me <, 18 -, Firenit book using fonr 6AM6, 2/8.
g S Sivney g || Complete data supplied. Continental 0C7 L, 776 COMPLETE JASON F.M. KIT WITH VALVES.
3 1086 1 86MUit 108 || CRYSTAL MIKE INSERT by Acoe. precision SR P maee (o R Gien,
8 72 : igg il lgg engineered. Size only fin. - 4 liin, 6 6, FULL WAVE BRIDGE SELENIUM RECTIFIERS :
8 10 s = s = — 2,6 oo0r 12 v, b amp., 8910 a., 1131 4 w7, 178,
[l g HI-GAIN BAND 3 J.T.A. PRE-AMP KIT B ek
Houswr . Q4 1B ol B S virmit with vilve ECens Price 29 6. C},,{f\f(ffﬁ ,?;l},‘ﬂ,’,‘k,s*‘?“,'mlEnRrsl oDt T ST
108 78 6o | B Tk st 4 2 ampe, 1787 4 ampe. 2278, Cirenit metuded.
86 78 1086 Trne BLUESEASHURITIIN GNP FifkSss N VALVE and T.V. TUBE rguivalent books, 5/-.
586 98 88 TELETRON ** TRANSIDYNE "' TOGGLE SWITCHES. 5.P. 2/-. 1).P. 3/8. 11.P.1).T. 4/=
78 96 106 | | MIDGET SUPERHET PORTABLE 6” x 4" x1;* || WAVECHANGE SWITCHES
TR 108 96 86 A transistors, printed circait, Ferrite aerial. p. 4 ! wafer lang spinidle o ¢ |
[N 103 132 lgy‘g Al parts and cabinet, £11.19.8. 2 ar i p. 2way short spindle e IR
i 7 We include Ediswan Transistors for maximum Ap. ‘-"“ ]
78 86 10/8 performance. Details . B 4 way, or 1 | B
G 38 98 108 VALVEHOLDERS a . 4d.
ol 86 08 08 1\3\_};9 TRANSISTOR RADIO. Med. and Long || 8d. BI2A, CRT. 13, Eng. and Amer. A
760 10 6 86 uve. Complete kit, 32/8. phones 7/8 extra, 7 pin, 1 MOULDED MAZDA and Ir
86 7 68 10 6 Deaf Aut Earprece with special Lead 15 -, B . BYA, 8d. BTG wi
A a0 el 26 Details 6l with can., 1/9. CERAMIC EF:
56 Ao 18 88 ln( Oct.. 1/~ S/CANS B7G, BYA, 1/- ea.

RADIO BﬂMPﬂNENI SPECIALISTS itaaees.

48 Hour Postal service. | -, over £2 free. (Export Extra.) C.0.D. 1/6. (Wed. 1 p.m.) Catalogue /6. THO 1665. Buses 133 or §8
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