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NEW! TAYLORMETER Model I127A
20,000 O.P.V. POCKET SIZE! h_— —@

Performance equal to a high priced instrument

OUTSTANDING FEATURES :

¥ Sensitivity 20,000 o0.p.v. D.C. 1,000 o.p.v. A.C.

% 20 Ranges.

% D.C. Current 50uA, to 1 Amp.

% D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe).

% A.C. Volts 10 v. to 1,000 V.

% 3 Resistance Ranges from 0-20 megohms (self-
contained).

% Meter qouA 31" arc.

% Accuracy D.C. 3%, A.C. 4%, Ohms 5%.

% Dimensions 53" x 3{" x 1}". ot
B Price: £10.0.0

N A Complete with Instruction Manual
Credit Sale Terms available. 4 Interchangeable test prods and

. R clips. High quality leather case, if
Write for full details and e red 22180,
catalogue. H.V. Probe for 25 kV ... £4.0.9

TAYLOR ELECTRICAL
INSTRUMENTS LIMITED
MONTROSE AVENUE,
SLOUGH, BUCKS.

Telephone :  Slough 21381.
Cables : Taylins, Slough.

ARCOLRA  TELEVISION

(Regd. Trads Mark) - b e

SOLDERING EQUIPMENT ‘I'UBFS

s || REBUILT

BUY DIRECT FROM THE FACTORY!
12 MONTHS’ GUARANTEE

Reg.ﬂ:'signs, IZI - - - = £5. 0.0
14 - - - - £5.10.0
17 - - - - £6.10.0

Carriage and insurance 12/6 extra.

ILLUSTRATED

#” Detachable

bit type (List
No. 64)

ProtectiveShield
(List No. 68)

Head Office, Sales:
Catalogues sent

FREE ADCOLA
PRODUCTS MARSHALLS for TELEVISION
LTD. LTD.
Gauden Road, 131 St. Ann’'s Road, Tottenham,
relephones clsatph:m dl:izh London, N.I5.
MAcCaulay 4272 "s_:,,n.‘, v Telephone: STAmford Hill 3267
& 3101
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February, 1960 PRACTICAL TELEVISION 221

A REVOLUT /ONARY NEW BRIWSH I/VVEN TIO/V ’

Y Uses standard
tapes ~
% Plays at 74~
per. sec. or 3
other speeds
Y Recordsdirect
from radio or
microphone
v Erase and
fast rewind

£13.12s

Special moving-
coil microphone
and tape extra.

EASY TERMS i S : BT i
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
gramophone into a tape-recorder and back into a 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 off . . . your only costs a fraction of the high-quality tape-
gramophone is ready to play records again. ' recorder you would normally require. Full

There are no motors or valves o go wrong—and
you get a quality that has to be heard to
be believed! Everyone is praising the
Gramdeck.

“The quality is at least equal 1o that
obtained from a good microgroove disc,”
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.

®  details, specifications, photographs, easy terms,
elc., are given in the Gramdeck Book. Send
for your FREE copy, today.

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

FREE BOOK—POST NOW !

I would like to know how ta turn my gramo- .
phone into a first-class 1ape-recorder . . . please

“Quality of reprodu.,t:on excellent . . . real hi-fi send me the Gramdeck Book—F REE and mth(ml .
results . . potential is tremendous . . . both de- obligation.
signer and manufacturer should be congratulated.” (Write if you prefer not to cut page) [ |
—BRITISH RADIO & T/V RETAILERS RE-
VIEW. NAME............ |
“Better than many so-called hi-fi recorders . . .  gebds 7 NAME. ..o
robust . . . carefully designed . . . excellent value.”" — . .
AMATEUR CINE WORLD.' ADDRESS ..........ccovevvvnvviniiiiiniiiieins
|
Gr'cundeck . , | ~
— GRAMOPHONE TAPE RECORDER 2 Gramdeck (Dept. PT/305) 29 Wright’s Lane [ ]

HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [ Kensington, London, wW.8

GRAMDECK TURNS A TURNTABLE INTO A TAPE -RECORDER

www americanradiohistorv com
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090

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 QUR SPECIAL C.O0.D. SERVICE,

ANY ORDIR INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA.
0A2 .17/616C8 12/6|6X4 6/6|19BG6G 7475 7/6|{EABCB0 9/-(EL4I 9/-ILNIS2 1o/ QSISO/'SN/ UCHS8I 9/6

. 0B2 17/6(6C9 12/6 [ 6XSGT  6/- 23/3{9002 5/6|EAC9I 7/6]EL42 13/11(LN309 11/6 . 6/UCL82 11/6
0Z4 6/-(6C10  10/6(6/30L2 |0/- 19H1 10/-| AC/PEN EAF42  9/61BEL8I 12/6|MH4(C) 7/-|RI2 9/6|UCL83 19/3
1A3 3/-16CD6G 36/6|TA7 2/6|20Dt  15/3| S-pin 23/3]EB34 2/61EL84 8/6{MHL4  T7/6RI8 14/-UF41 9/-

1AS 6/-|6CH6  12/6|7B6 2|/3 20F2  26/6| 7-pin 15/-|EB4I 8/61EL8S 13/11{MHLD6 12/6 (RIS  19/11{UF42 12/6
1A7 I5/-16D3  19/11}787 8/6]20L1  26/6 | AC2PEN/ EB9I S/6|EL91 5/-{ML4 12/6/S130 15/-{UF80  10/6
1CS 12/6]6D6 6/617C5 8/-|20P1  26/6] DD 26/6|EBC3  23/3|EL95S  10/6/MUI4 9/-15Dé 12/-]UF85 |0{6
1D5 9/-|6ES 12/617C6 8/-{20P3  23/3|ACSPEN EBC33 7/-|EM34  10/-{MX40 15/-|SP4(7) 15/-]UF86 17/

1D6 10/6|6F! 26/6|7D8 23/3(20PS 2373 23/3|EBC41  8/6|EM7I  23/3{N37  19/11|SP4l 3/6/UF89 9/-
IH5GT 11/-|6F6G 7/-(7H7 8/-[25A6G 11/-|AC6PEN 7/6 |EBCBI  8/-1EM8O 9/6|N78  19/11{SP42 12/6|UL4!L 9/
1.4 6/-|6F6GTM 8/-|7R7 12/6|25L6GT 10/-|AC/SG 23/3{EBFB0 10/-|EM8I 9/6|N108 19/11|SP6l 3/6iUL44  26/6

ILDS 5/-16F8 12/6]757 10/6{25U4  16/7|AC/TP 33/2{EBF83 13/I1|EM84  10/6N308 10{; SU25  26/6|UL46  14/6

ILNS  5/-|6F11  17/3{7V7 8/6/25Y5  10/6|AC/VPIL |s//- EBF89  9/6]EN3I  37/-[N339 29/10{5U6l 9/6|UL84  B/6
INSGT 11]-|6F12  5/6|7Y4 8/-125Y5G  10/-|AC/VP2 23/3{EBL2I 23/3|EYSI  9/6|P6l 3/6|T41 23/3|lUM4 173
IR5 7/6|6F13 1176|724  18/7|125Z4G 9/6|ATP4  5/-|EBL3 23/3|EY83  16/7PABCS0 TDD4 24/7/UMsD 15/3
154 9/-|6Fi4  26/6{8D2 3/6{25Z5 10/6|AZ1  18/7|EC52  5/6|EY84  14/- 13/11{TH4B. |5/- URIC  9/-
155 7/6|6F15  15/3]8D3 5/612526G 10/-|AZ31  10/-|EC54 s)/- EY86  10/-|PCC84 8/-[TH4l 26/6{UUs 19/11
T4 6/-{6Fl6 9/6|98wWe 15/3(25Z6GT AZ4) 13/11|ECT0  12/6{EZ35  6/-|PCC85 _ 9/6/TH233 33/21UU7  16/7

fus  10/-]¢F17  12/6{9D2 4- 167|836 24/7|ECo2  13/3{EZ40  7/6|PCC8B23/11|TH2321 20/-{UUS  26/6
247 10/6|6F32  toje{toct  12/-[27SU 19/1i|BL63  7/6/ECC32 10/6|EZ41  7/6|PCCBY 14/-TP22 |5/- uue /6
2P 26/6[6F33  7/6{10C2  26/6{28D7  T/-|Cl 12/6|ECC33  8/6|EZ80  7/-|PCFe0  8/-|TP25 19

2X2 46lece  6/s|10D2  12/-30CI  8-IClc  12/6|ECC34 24/7\EZ8I _7/-|PCF82 11/6/TP2620 33/2U¥2|  16/6
3A4 7/-|6H6GTG 3/-{10FL  17/6]30Fs  7/-|CBLI 26/6[ECC35 8/6|FC2A  24/7|PCLB2 12/6/TYB6F [3/31UY4I 7/6
A5 10/6]|6H6GTM 3/6|1OF9  10/6]30FLI  10/-|CBL31 23/3|ECC40 23/3(FC4  15/-|PCL83 11/6lU12/14 12/-\UY8S T/

387 12/6{6)5G s/-[10LD3  8/6|30LI 8/-|CCH35 23/3|eCC81  8/-[FCI3  26/6|PCL84 12/6 uUlé 12/-|VMS4B 23/3
3Dé6 5/-16]SGTG 5/6|10LD11 30L15 14/-{CK506 6/6{ECC82 7/6]FCI3C 26/6|PENA4 23/3 Ui8/20 9/-|VP2A7) 12/6
3Q4 7/6]6)5GTM  6/- 15/11130P12 8/-]CL33 19/3/ECC83  8/- FW4/500 PENB4 26/6|U22 8/-[VP4(7) 15/-
3Q5GT  9/6{6l6 5/6{10P13 15/6]|30Pl6 8/-|Cve3  10/6|ECC84 9/6 9/-|PEN4DD U24  29/i0{VP2B  14/6
354 7/616)7G 6/-110Pi4  19/3130PLI 11/6|CV271 10/6/ECC85 8/6)FVV4/800 26/6]U25  17/h11VP4B  23/3
V4 7/616/7GT 10/6]HID3  24/7}3| 7/6|Cv428 30/-|ECC88 23/ 9/-| PEN25 19/11{U26 10/-{VPI3C  7/-
SR4GY 17/6|6K6GT  8/-112A6 6/633A/158M |CYI 18/7{ECC9I 5/6|/GZ30 10/6 PEN36C U3l 9/6:VP23 6/6
5U4G  8/6[6K7G 5/-[12AC6 15/3 30/-1CY3t  16/7{ECF80 H/6|GZ32 12/- 10/61U33 26/6| VP4l 6/6
sv4G  11/-|6K7GT  6/-112ADé6 17/3{35/51  12/6|D! 3/-|ECF82 10/6|GZ34 14/-{PEN4ODD U35 26/6|VR105/30
5Y3G 8/-|6K8G 8/-112AE6 13/11{35A5 21/3{DIS 10/6|[ECH3  26/6{H30 5/= 25/-{U37 26/6

SY3GT 7/6|6K8GTG 12AH7  8/-{35L6GT 9/6|D63 5/-1ECH2! 23/3(Hé3 12/6|PEN44 26/6|U43 9/6/VR150/30
S5Z3 12/6 12/6|12AH8 12/6{35W4  7/6|D77 5/6/ECH35 9/6 HABC80 PEN45 19/6|U45 9/6 9/
574G 10/6]6K25 19/11[12AT6é 7/6{35Z3  10/6|DAC32 I1/- ECH42 10/6 13/6 |PEN45DD  {USO 8/-|VT6IA  5/-
5Z4GT 12/6|6L1 23/3{12AT7  8/-135Z4 6/6|DAF91 7/6|ECHS8I 9/-|HL23 10/6 26/6{U52 8/6|VT50! 5/-
6AT7 26/6|6L6G 9/6|12AU6 23/3[35Z5GT 9/-|DAF96 9/-|ECHS83 13/11 | HL23DD PEN46  7/6|US4  19/111WeIM 26/6
6A8 10/-16L6M  12/6{12AU7  7/6[41MTL B/- DD41 13/1H{ECLBO 10/6 17/3|PEN2383 23/3|U76 6/61W76 6/6
6AB7 8/-[6LTIGT 12/6]12AV6 12/7142 23/3|DF33  11/-|ECL82 10/6|HL4l  12/6 |PEN453DD |U78 6/6| W8BIM 6/~
6AB8 10/6|6L18 13/-112AX7  8/-}43 12/6|DF66  15/-|ECLB3  19/3[HL41DD 33/21U107  16/7{W107 I5/3
6AC7  6/616L19  23/3{12BA6  8/-[50C5 12/6/DF70  15/-|EF9 23/3 19/3|PEN/DD Uist  18/7\W729 187
6AGS  6/6(6LD3 8/6{12BE6  10/-|50CD6G DF9I 6/-|EF22 t4/-1HL42DD 4020  33/2|{U201  16/7{X24M 24)7
6AKS 8/-|6LD20 15/11112BH7 .21/3 36/6|DF96 9/~ |EF36 6/- 19/3(PL33 19/3]U251 14/-1X31 26/6
6ALS 5/6 |6NT -112E) 30/-|SO0L6GT 9/6{DF97 9/-|EF3TA  8/-|HN309 24/7|PL36 14/-|U281 19/11jX4) . 15/
6AM6  5/6|6P1 19/3[12)SGT  4/6{53KU 19/11|DH30 15 6]EF39 5/6|HVR2 20/-|PL38  26/6|U282  22/7|X61(C) 12/6
6AQS5  B8/6|6P25 12/6|12]7GT 10/6(72 4/6|DH63 8/~ |EF40 15/-|[HVR2A  6/-|PL8] 12/6|U301  23/3|X6IM  26/6
6AT6 8/6/6P28  26/6112K5 17/11{75 24/7[DH63(Met) ' |EF41 9/61KF35 8/6|PL82 8/-1U329  14/-|X63 10/-
6AUG- 10/6]6Q7G  8/-112KTGT 6/6{77 8/- 17/6 | EF42 11/6|KK32 21/11[PL83 9/-1U339  16/7/X65 12/6
6AV6  12/T{6Q7GT 11/-]12K8GT 14/-178 8/6|DH76  6/6 |EFSO(A) T7/-1KL35 8/6|PL84 12/8{U403  16/7,X66 12/6
6B7 10/6|6R7G  10/-{12Q7GT 6/6]80 9/-|DH77  8/6EF50(E) 5/-{KLL32 24/7|PL820 18/7/U404 8/6)X76M  14/-
6B8G 4/6[6SATGT 8/6|125A7 8/6]83 IS/- DHI01 28/6|EF54 5/-1KT2 5/-|PM2B  12/6]U8Q1 29/10|X78 213
6BBGT 5/-165C7  10/6112SC7  8/6{83V 12/6|DH107 13/11EF73 10/6|KT33C 10/-[PMI2 6/6{U4020 16/71X79 21/3

6BA6 7/6|6SGTGT 8/-|125G7  8/6|85A2 15/-|DK32  15/-{EF80 7/-|KT36 29/t0{PMI12M 6/6|UABC8O 9/- X101 3372
6BE6 7/6|6SH7GT 8/-|125H7  8/6|150B2  15/-|DK40  21/3 EF8S 7/-|KT41  26/6/PM24M 21/3]UAF42  9/6|X109 173
6BG6G 23/3|6S)7GT  8/-1125)7 8/6|185BT 33/2)|DK9I 7/6 |EF86 12/6 |KT44  15/-{PX4 10/6)UB4I 12/-|XD(1.5) /6
6BH6 9/-|6SK7GT 8/-[125K7  8/6|I185BTA 33/21DK92 1046 EF89 9/-1KT6l  12/6|PX25 59/8|UBC41 B/6|XFGI ~ 18/~
6BJ6 7/6|6SLIGT 8/-[125Q7 12/6304 . 10/6 | DK96 9/- | EF9I 5/61KTé3 7/-{PY3I 16,7|UBC8! 1/4/XFY|2 9/
6BQ7A 15/-|16SN7GT 6/6]|12SR7  8/6{305 10/6|DL33 9/6 | EF92 5/6/KT66  15/-IPY32 17/11JUBFBO  9/-I1XFY34 17/6

6BR7  23/3|65SQ7GT 9/-112Y4  10/6{402Pen/A DL66  I5/-{EF97 13/3|KT88  22/6|PY80 7/6|UBF89  9/6/XH(l.5) 6/6
6BW6 10/6165S7GT 8/-114B6  19/3 23/3]DL68 15/~ EF98 13/3[KTW6I 8/-|PY8I 9/-1UBL21 23/3|XSG(1.5)
6BW7  7/-|6U4GT 12/6]14H7  23/3{807 7/6|DL92 7/6EK32 8/6 KTW62 8/-|PY82 7/-|UCC84 14/7 [
6BX6 7/-16USG  7/6| 1457 27/10|956 3/-1DL94 7/6|EL32 5/6 | KTW63 8/-|PY83 9/6{UCC8S  9/-1Y63 1/6
6C4 7/-l6U7G  8/6|15D1  26/6}1821 16/7{DL96 9/-|EL33 12/6/KTZ4) 8/-|PZ30 I9/II UCF80 16/7|Z63 10/6
6C5G  6/616V6G 7/-118 23/35763 12/6|DM70  7/6{EL34 15/-1KTZ63 10/6|QP21 T/~ UCH21 23/3/Z66 20/-
6Cé 6/6|6V6GTG 8/-|19AQ5 10/6[7193 5/-|EAS0 2/-|EL38  26/6[L63 6/-{QP25 IS/- UCH42 9/6/Z77 5/6

FULL RANGE OF TRANSISTORS AND GERMANIUM DIODES IN STOCK. TECHNICAL DATA AND PRICES FREE ON
RECEIPT OF SELY ADDRESSEDI}ENVELOPE.

NEW METAL RECTIFIERS—FULLY GUARANTEED Technical leaflet on Metal Rectifiers free on receipt of S.AE.

DRM-IB - 15/4] RM-1 7/- | WX3 3/6 | 14A100 27/-: I14RA 1-2-8-2 17/6 2-1-8-1 8/6
DRM-2B 16/2 | RM-2 9/~ | WX4 3/6 1 14A124 18/- 14RA 1-2-8-3 20/ IBRA t-1-8-1 4/6
DRM-3B 23/3 | RM-3 9,6 | WX6 3/6 | 14A163 38/-| 14RA 2-1-16-1 21/~ | IBRA 1-1.16-] 6/6
LwW7 21/- ] RM-4 16/- 1 14A86 17/6 1 148130 35/-1 16RC }-1-16-1 8/6 | IBRA 1.2-8-1 -
RM-0 711 | RM-5 19/6 | 14A97 25/-1 148264 11/6 { 16RD 2-2-8-1 12/~ | t18RD 2-2-8-1 15/-
VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS  Wire-ended Tubular *

All with long spindle and| 8 x 8 x 8 mfd., 400 v. 3/6/100x 400 mfd., 275v. 12/6,32 mfd.,, 350 v. 2/6] 8 x 8 mid,, 450 v, 3/~
double-pole switch, 4/6 each.[32 x 32 mfd.,, 450 v. 5/9100 mfd., 275 v. 2/6| 8 mid., 450 v. 1/9]16 x 16 mid., 450 v. 4/-
10K, 25K, 50K, 100K,}64 x 120 mid., 350 v. 8/3(200 mfd., 275 v. 3/6116 mid., 450 v. 2/932 x 32 mfd., 350 v. 4/-
imeg }meg t meg. 2 meg.l60 x 250 mfd., 275 v. 9/6; 100 x 200 mfd., 275 v. 9/6/32 mid., 450 v. 3/9| 8 x 16 mfd., 450 v. 3/9
TERMS OF BUSINESS : CASII WITH ORDER OR C.0.1). ONLY. POST/PAC!\I\(: CH \RGFS 6d. PER ITEM : €.0.D. 2/8
EXTRA, ORDERS VALUE £3 UPWARDS POST FRELE, ALL V. \I \'I BOXED, FULLY GUARA VTFLI AND
SPECIALLY SELE CTI‘..D I‘RO‘\I T"F WORLD'S Fl\l”ﬁ M UFACTU SONAL S][OI‘PI RS w“L(O\lh FROM
8.30 to 5.30, SATURDAYS 1 p CATALOGUE A 1.000 l ll FERE V. \L\L§ WITH FULL TERMS OF
BUSINESS PRICE 6(! PLY -\Sh I'\Ql IRE FOR \\'\ 1TEAM NOT LISTED WITH S.A.L.
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A WEALTH OF COMPONENTS ,
All this for only 9 6
56 Resistors ; 7 variable. Controls.
Condensers, including Electrolytics
Coils 7 I.F. and R.F. Transformers : 4 Valveholders
# B7G, 5 B5G. 3 Octal. 4 Transformers. Mains : O.P., Line,
Frame. Chokes. Metal Rectifier ; 300 volt 250 m.a. Fuse
panel. Scanning coil. Focus magnet. Plugs sockets. Switch,
Chassis screws.  Tag strips, etc. |.F. strip in separate Power
Pack can be used without dismantling. Chassis have been
used, but were working when stored. 7 pages of circuit and
instructions showing position of each component. Carr. 10/6.
% TRANSFORMERS %
MAINS AUTO TRANSFORMERS, 8/9. 0-205-225-245 v.
at 300 m.a. Isolated windingsof 6.3v.at 3.5A.,6.3v.at 2.5 A,
2v.at 1.4 A P &P 3/9. MAIN POWER TRANS., 12/6.
350-0-350 v, at 250 mA., 6.3 v. at 5 amp., 4 v, at 4amp., 4 v. at
7 amp.. 4 v. centre tapped at | amp. Prim. 200-250 v. 50 cycl
Drop-through type. P.&P.3/9. MAINS TRANSFORMERS,
7/9. Prim.200/250 v. Sec. 300-0-300 v., 6 v. at 3.3 A. P. & P. 2/9.
HEATER TRANSFORMERS, 3/9. 2:| ratio. ldeal auto
trans . 2-4 v. 3 wats. P. & P. 1/9. MAINS TRANS-
FORMERS, 3/9. Prim. 200/250 v. Sec. 250-0-250 v., 6.3 v
at 3 A,S5v.at2 A, P. & P. 2/9. FRAME O.P. TRANS-
FORMERS, /9. 500 ohms, Prim. 18 ohms Sec. P. & P. /6.
EY51 TRANSFORMERS, 5/9. 7KV | :{ ratio. P, & P. 1/9.
O.P. TRANSFORMERS, /3. Std. size 2-5 ohms. P. & P,
1/- . 20 for £1. Carr. 5/6
CO-AXIAL CABLE, 6d. yard. Good quality. Cut to any
length. Post on 20 yds. 1/6.
Stamp for FREE Catalogue.
219, ILFORD LANE, ILFORD, ESSEX
iLF 0295

(Dept. T.2),

% ‘PERTH’ PLAYER CABINET
— WITH STEREO
EXTENSION

As shown at the ''Radio
Show.” [n two-tone colour.
Extension speaker cabinet to
match, which s secured in
lid (arrow indicates position
when fixed). Size 18in x
|4in. x 8lin. high. P. & P.
5/6. AMPLIFIER/ELLIP-
CASH TICAL SPEAKER can be
PRICE ™ #
obtained from us to make this a piayer to be
99/6 envied by your friends. Complete player normally
retails at 35 gns. 6/1 deposit. Balance at 4/11 for 19 weeks

EXTENSION SPEAKER 19/6 Gy

In polished cabinet. Fitted with 8in. P.M & | o
speaker, 2-5 ohms, switch and flex. P.& P.3/6.

8in. P.M. speaker, 5/9. Had a slight cone repair not affecting
the quality. Tested and Guaranteed. P & P. 2/9
ELLIPTICAL SPEAKER, 19/6. 7in. x 4in. Ideal for record
players, etc. P. & P, 2/6. YVOLUME-CONTROLS, 2/6 doz.
INSULATING TAPE, 1/6. 75ft.; by lin. In sealed con
taner. Post 9d. FOCUS MAGNETS, 9/9. Brand new
38 mm, Incorporating picture shift control. Post /3
FOCUS MAGNETS, 12/6. Brand new, 38 mm. Incorpor-
ating picture shift control. Post 1/3. SCANNING COILS,
10/6. Low imp., 38 mm. Brand new. P. & P. I/3. GANG
CONDENSERS, 2/6. New. .0005 2-gang. P. & P. 1/-.

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

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

The largest independent
Tube Rebuilders in
London.

Tel.: VAN 5267, 4304.
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D.C.

OSCILLOSCOPE

A.C. MAINS 200-250 YVOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE

‘TESTGEAR’ SCOPE

3in. D.C. OSCILLOSCOPE

Engineered to precision stand-
ards, this high-grade instrument
is made avatlable at the lowest
possible price, incorporating
the essential features usually
associated with luxury instru-

ments.
This " SCOI’LE " will appeal
particularly to Service Engin-
eers and Amateurs. A high gain,
extremely stable differential
amphﬁc-r (80 mV C.M.). Provides ample sensitivity with A.C.
or D.C. inputs. Especially suitable for measurement of transis
tor operating conditions where maintenance of D.C. levels
of paramoum, importance. Push-pull X amplifier ; Fly-back
suppression ; Internal Time-base Scan Waveform available for
external use ; pulse output available for checking T.V. Line
O, P Transformers, etc.; Provision for external X I/P and CRT,
Brightness Modulation. Size 10in. high, 82in. wide. 9in, deep.
wet. 11; Ibs. £15.15.0, plus P. & P. 7/6. or 30/- deposit, plus
Pp. & P, 76 and 12 monthly pay: 26/6. .
FULL 12 \I()\TIN‘ (-URA\TI [ I‘\CLU!)L\G
ALVES AND TUB

ALIGNMENT ANALYSER TXPE

A.C. mains 200/250V. Provides:
“ yWobbulator ** (Swept
Frequeney)  operation, for
FM/TV alignment linear fre-
quency Sweep up to 12 Mc/s.
From 400 kc/s-80 Mc/s. (apa-
citance [Measurcinent. Two
ranges provided pF and
0-120pF. special  Faeility
enables true resonant fre-
quency of any tuned cct, LF.
transformer. etc.. to be rapidly
determined. Cash price £6.19.6.
plus 5/- H.P rms
25/ deposlt plus 5/- P, & P and six monthly payments of 21/8.

WOLSEY 3-ELEMENT FOLDED DIPOLE

1.T.V. Aerial less mounting bracket for External use. complete

with 12 yds. of coaxial cable, 15/-; 4 element, 17/8; 5 element,

25'-. P. & P. on above. 3'6.

E H T Smoothing Condenser 500 p.f., 18 KV. D.C. | /6
0 o e working, o

LINE E.H.T. TRANSFORMER

By famous manufacturer. Complete with bullt 1n line
and width controls. Wmdmg 1or EY51 Rectifier. | 6 & P 2/1;

LINEE.H.T. TRANSFORMER

With built-in line and width control and winding for EYS51. 14
KV. Scan coil. 90° deflection. on ferrite yokes. Frame O.P.
transformer 500 pf. 18 KV. smoothing condenser. Can be used
for 14in., 17in. Or 211n tubes. Complete with clrcmlrsldlagram
us
4/-P. & P.
FO(-lh Magnet suitable for the above State tube). 10/- Plus

17m. l‘hl{sl’h\ MASK. 8/6, Plus 26 P. & P.

F.M. TUNER UNIT

Permeability tuned. by famous German manufacturer. Coverage
88-100 Mc s. Complete with ECC85, size 4in. x 2in. x 2in.
P &P Circuit Diagram 1/-,
FREE with Unit.
10.7Me/s, LI, and l)i.w inator Coil, 2/8 pair.

© MAINS TRANSFORMERS

All with tapped primaries. 209-250 volts, 0-160, 180. 200 v., 60 ma.,
6.3 v. 2amps. 10 6. 320-0-320 v. 75ma.6.3v.2.samp 5v.2 mp..
10/6. 280-0-280. 80 ma. 6.3 v. 2amp.. 6.3 v. 1 amp., 10/8 Postage

and packing on the above. 3'-.
AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter
scale calibrated in AC/DC volts,
ohms and ml]l)amps Voltage range
AC'DC 0-50, 0-100, 0-250. 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10,000.
Front panel, range switch, wire-
wound pot (for ohms zero setting).
togzle switch. resistor and rectifier.
In grey hammer finish case.

19/ Plus Built and tested
P.1/6 /6 extra.

+  Point to point wiring dxagram 1/-, free with Kit,

SIGNAL GENERATORS

£6.19.6 or 25/- deposit and 6
monthly payments of 21 86.

& P. 5/- extra. Coverage
100 Ke/s-100 Mc/s on funda-
mentals and 100 Mc¢/s to 200
Mc/s on harmonics, etal
case 10in. x 6}in. x 5lin.. grey
hammer finish. Incorporaning’
three miniature valves and
Metal Rectifler. A.C. Mains
200/250. Interna]l Modulation
of 400 c.p.s. to a depth of 30" ;
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 27

Cash £4.19.6 or 25/- deposit
and 4 monthly payments of
21/6.  Plus Postage and

ng. 5/-.
Coverage 120 Kc/s-84 Mels.
Metal case Idin. x 6iin. x
4iin. Size of scale, 6}in. x
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. to a
depth of 30%. modulated or
unmodulated R.F. output
continuously variable 100
millivolts. C.W. and mod.
switch variable A.D. output and moving coil output meter. Grey
hammer finished case and white panel. Accuracy plus or minus 2%

SIGNAL & PATTERN GENERATOR
£6.19.6. P. & P: 5/-,

Or 25/- deposit. P. & P. 5/- and
6 monthly payments 'of 21/6.
Coverage 7.6 Mc/s.-210 Mc/s. in
five bands, all on fundamentals,
slow motion tuning audio
output. 8 vertical and horl-
zontal bars, logging scale. In
grey h hammer finished case with
arrymg handle. Accuracy
= 1% A.C. mains 200-250 v.

16-19 Mc/s. These have been removed from
chassis. Valves used PCF80 and PCC84.

13/- complete with knobs, less valves.
P. & P, 3/8 extra.

CHANNEL TUNER

Will tune to all Band I and Band IIT stations.” BRA\ID NEW by
famous manufacturer. Complet,e with P.C.C. 8 al 80
valves (in series). L.F. 16-19 or 33-38. Also can be modxﬁed a.s an
aerial converter (mstrucnons supplied),

Complete with knobs. Plus3/6 P. &. P.

HEATER TRANSFORMER to suit the above, 200-250 v.. 8/-.

Plus /6 P. & P
8-WATT PUSH-PULL
AMPLIFIER
COMPLETE WITH CRYS-
TAL KE AND  8in.
LOUDSPEARER

A.C. mains 200-250 v. Size 10iin
x 6iin. x 2jin. Incorporating 6
valves. H.F. pen.. 2 triodes. 2
output pens and rectifier. For
use with all makes and type
of pick-up and mike. Negative
feed back. Two inputs. mike
and gram., and controls for
same. Separate controls for
Bass and Treble lift. Response
flat from 40 cycles to 15 Kcs.,
+2db; 4dbdown to 20 Kcs. Output 8 watts at 5% total distor-
tion. Noise level 40 db down all hum. Qutput transformer tapped
for 3 and 15 ohm speech coils. For use with Std. or L.P. records,
musical intruments such as Guitars, etc. £4 19 6 Plus

) . P. & P. 76,

Or 20/- deposit Plus P. & P, 7/6, and 4 monthly payments of 23 -

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

23, HIGH STREET, ACTON, LONDON, W.3.
All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.
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T-VALVE AM/FM RADIOGRAM CHASSlSI

Surplus Bargain
Offer

Valve Line up :
ECC8S, ECHSI,
EF89, EABCBO,
EL84, EM8I, EZ80.

e T

|

|
= } i Sgk
|
|

3 waveband and switched gram
positions. Med. 200 m.-500 m
Long 1,000 m.-2,000 m., VHF/FM 88-95 Mc/s BAND 3 TV CONVERTER
4 Controls. Vol., On-off, Tone, Tuning, Al channels 7-15% (180-203 Mejeh.
Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning. 1'“"‘“24 l!deel-., latest cnecode cirenit using
ay . : : i A f SCCR4 aud BFRO valves.  Isdl gain over
Philips continental tuning insert with permeability tuning on standard  circuita.  Built-in  Power Mupply
FM, and combined AM/FM IF transformers, 460 Kefs and 10.7 Mc/s. Dust  Dagi.250 v. AL size 64in.  Sin. x 4in. Simple
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. [to tit—only external plug-in  connectior
3 watt output. Sensitivity and reproduction of a very high standard. Wired and aligued teady to use. Ouly 79/
Chassis size 13}in, x 6}in. Height 7din. Edge illuminated glass dial I 1}in. E] ?&.&l;l;-/::gcmer i el S0 A e
x 3}in. Vertical pointer, Horizontal station names, gold on brown back-  |iied 'md wired, 8/« extra.
ground. A.C.200/250 v. operation. Band 8 Aerials. Single Dipole with 4 yie.
-able, 13/9, Lierment Beam, 25/-, 5 Element,
£1 3.1 0.0 Carr. and Ins. 5/-. Complete with 4 knobs walnut or ivory to choice- I32/6 etc. BI-B3 Crossover Units, 7/8.

IR uninngn | - RECORD PLAYER BARGAINS
~  |NEW RELEASE by E.M.I.—4-speed Single Player

NEW REDUCED (0Rit fitted with latest stereo and mwnaural X tal

RE-GUNNED TY TUBES Iggkll‘!yANTEED VALVES PRICES cartridge and dual eapphire etylii.  Auto stop

il

New Reduced Prices! 5, IT4 7/8) DAFDE  9/-|EFS) 9/8(PCFR2 10/6 2adlﬂ(§rt A fidelity unit and bargain buy at only
And now 12 months’ Guarantee | 5 g/— El‘mln 13/8/PCLBY 12/8 9

PLS81  12/6 |[BSR—UA8 Model.—4-speed autochanger with
i 10/8|PL32 976 berystal turnover carlridge, ete,, wired tor sterco,
1sin. 2lin. .10, 9/8/P1.xs 118 |Bargain £6.18.8.

Yin. 7.10.0 (e Tl Gty Hilol G 41 §/QEMSI  9/6/PY80  7/8 lGarrard—Latest RC121/D/Mk 2—fitted with GCR
All tubes Rebuilt with new Heater t'athode s and Gun 4 9/8EYSL  10/-PYxL  8/8 |Xtal enrtriige, plug-in monaural head. Aulof
Assembly—reconditioned virtually as new Full 84 1€/8|KY86  10/-|PYK2 78 tmanual selector, ete. The connoisseur’s choice for
6 months” unconditional Gnarantee. Az used b mlr' 80 11/8|EZ80  7/8PYB3  10/6 [rudio pertection.  Bargain 10 gua.

own Rervice Dept. Comprehensive stockr—auick 2 11/8/ EZ81 7i8|ires 12/8 (Plug-in stereo head GON/I0 £2 extra.

delivery. 10/= part exchange allowance on your oldl ML 10/8[M ULy gr8(Uiel  1g/8 [, above are brand new, fully guaranteed led
tabe. 'LAO 10/ PCUSS  10/6|UCH42 10/8 ¢y FUONE 1€ TR ’ guar fodets.

9,8'ECLS2 11/8'PCFRO 10/6'UF41  10,- .
RECORD PLAYER CABINETS ! gren '" Jomprebencive bLargain rtange of Collara, Bslt
. Send for List. nd Gartard Units in stock. Send for comprehensive
Contemporary Cabinet bargain lsts,
slvled, rexine  Price ISPECIAL PRICE PER SET - )
cavered  cabinet a
covered cabine! £3.3.0. T4, 185, 284 ar 5V4

fawn and brown, Carr, atl 46, DFa6, HAFSG, DLOG
d A i » Kl M ll\“ : -
or muottled e Ins. 46 I D BRT. 6T, GVE, 541 or 6X5 .. .. 35/ I

with white polka
COAX 80 OHM CABLE. ftand All irolation Tranaformers now supplied with

do Mize 1Ry
in. diam. Low Loss Semi-Air Spaced Aeraxial. alternative mo hoost pltes 2300, and piws 509

x ht. @fin., }
SPECIAL REDUCED PRICES l hoost tape, at no extra charge.

I

I

1

12in. 17in 8/8

C.R.T. Heater
Isolation Transformers

New Improved types—mains prim.
200/250 v. tapped.

fitied  with  all
accessories, in-
cluding baffle
12/8, p. & p. 1/6: 60 yds. 32/6, p. & v 2A type 12/6 (P. & P. 1/6)
46y, 2276, D. & 1. U765 All vther HA L. 1218 »
Il‘hLHx- 8d. yer yard,

board and ano-
Coax Plues 1/-, Sockets 1/., Couplers 1/2,

dised metal fret. “0
(gble End Sockets 18, Qutlet Boxes 4/6.

Kpace  available
for  ali  msdern
ampliliers and 1
antochangers,

ete.  Uncut record player maunting board T4 xl
13in. supplied. |

v @A, 12/8 .
13 v BA O, 128 -
Other voltages arvailable at same prices.
sinall size and tag terminated for easy fittine,

TRANSISTOR ‘ONE-WATT' JASON FM TUNER UNITS
AMPLIFIER (87-105 Mc/s)
6 v. Battery operated . o N .
Lafest Pash-Pall, 4 Transistor cirenit giving Designer-npproved Kits of parts for these quality
full 1 walt Output into standard 3 ohem speaker.  #1d highly popular tuners available as follows.
e fmproved | freg. respatie. STANDARD MODEL  (EMT)—ns  previemly
Var. T""" il Vol Controls. Gy foaadvertied, COMPLETE KIT, 5 gns,

14in. Cuarrent eon- ot I 5 P e, valves
A ot 1 watt, post free. Net of 4 spee. valves, 30/-, pust free,

Pransistors .. 42/~ pr.  LATEST MODEL (FMT2)—uttractively presented

2-valve AMPLIFIER Mk. 2

Latest developed cirenit giving a higher fidelity
respunse and greater outpnt (2-3 watts) using twin
etace valve BCLY2 and neg. ferdback Tone Coutrol.
Complete with knobs, ete., wired and tested ready {o
81 iu above cabinet.
ONLY £2.17.6. P. & P. 1/

Bin. speaker and matching transfonmer, 22/-.' ,
QLS 2 nmt(h(‘ll 1

g 2 GRC 5 Transistors S 2L e Shelf moting it (o enclusel Melal Cainet
ﬁfgf{‘:\*fﬁﬁf‘en“ﬁfz@mﬁf st e B8 river with Bailt-in Power Supply. COMPLETE KIT.
o 779 Ka/km 2utpui Y .,10/6 £7, p. & p.o@h. Set of 5 spec. valvey, 39/8.
oneplete Kit of Parls ine it et loxs ki
ARV b L 60 mA. | Conpretr R0 & ”EI)Z)}G ey ooy fess speaker. NPw JASON COMPREMENSIVE F.M. HAND-
H mA BOOK, 2/8 post free. 48 hr. Alignment Service,

7/8;: RM4,200 v. 250 mA.
17/6 ; lnm, 250 v. 300 mA.,

SPEAKER FRET. -—I'vp,m:led ];mn)ze ?nmlnmll YOLUME CONTROLS 'TYGAN FRET (Marphy pattern) 2 x 12in.. 2/ ;
'll;t:ll:u): f“&;_r 208 It "")/ /E‘t; T2 12in 481 10 G0 ohis—® Megohms, ANl tong spindies, §119 3 Inine 3/ 12 s wdin. 4f- et

' g ' Morganite Midget type. 1iin. dianmeter. Guar. | §SPEAKERS P.M. 8 ohm 2}in. Klac. 16/6. 3lin
Listed above are only a few items from our veryl 1 year. Log or Lin. Ratios. Less ®w. 3/-, In.P. | (inodmans, 18/6 5in. R & AL, 1748, Gin. Celestion
large stock. Bend 3d. stamp today for Complete Sw. 4/9. Twin Ganged mtrols, § meg., § meg., |18/6 T x din. - Min. Rola, 207-. sin
Bargain List. I 1 meg., less Sw. 819 ea. 'b[m\.ml Cone Glmabs 2178, 10in. R & AL, 25/-

‘./n.

Cirenit and instruction Toallrt 116 pest free. 78. p. & p.

: C.W.0. or C.0.D. Kindly make cheques, P.Os, ete., payable te T.R.8, Post/Packing up to}lb 7d., 11b. 1/1, 318. 1/8, 5¢b. 3/-, 105, 2/.,
Hours : 9 a.m.-6 p.m, | p.m. Wed. Open all day Saturday,

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (rvo 218
50 vards Thornton Heath Station. Buses : 13CA, 133, 159, 166 and 190
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BRAND NEW A.M. FM (V.H.F.) CHASSIS AT £13.6.8. (P. & P. 10/-)

Why buy a F.M. Tuner at the same price ?

Tapped input 220-2% v. and 226-250 v. A.C. ONLY.

Chassis size 15 x 61" X 51" high. New manufacture.

Dial 14}° x 47 in gold and blac

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 Control Fitted.

Covers 1.000-1.900 M. 200-500 M. 88-89 M

Valves EZ80 rect.. ECH81 EF89, EABCBO EL84, ECCSS Speaker & Cabinet
to fit chassis, 47/6.

10 x 6" ELLIPTICAL SPEAKER, 20'-.

TERMS :—(Chassis) £4.168.8 down—10’- carr. and 6 Monthly Payments

o}‘ %%//- or with Cabinet & Speaker £5.9.2 down and 7 Monthly Payments
o -

We are specia‘ist: in I.T.A. Converters. Our converters give
direct switching L.T.A. to B.B.C., metal rectifier. co-axial plug, | For the last 200 L.T.A. Con-
can be fitted in 5-10 mins.. and rieed no alteration to vour set. | verters of this type (Brand
ALL AREAS. ALL SETS. ALL CHANNELS. 12 months’ | New and Fully Guaranteed)
guarantee (3 months on valves). we will aceept the  Below
Cost” figure of ONLY 80/-,
3~ P. & ) Reduced from

“READY TO USE” LT.A.
CONVERTER

Two  valves I

hammer (inish }a& i 3 OFF TUNW:
Separate gain controls. Valves PCF80 Gona COrr L L
and PCC84. Switch positions LT.A. (1)— Own Power supply. B[ Y )
LT.A. (D—BBC. Bakelits moulded IT NOW. 60/- c-r.apr)
cabinet 84" x 4~ x 8°. £5.5.0. P. & P, 3/~
HE BRAYHEAD i

URRhT TUNER,
£7.7.0 post free. Completé
with booklet and fitting
instructions. State set
and model no. when
ordering.
3-VALVE AMPLIFIER (INCL. | Converts Yyour 35-channel
RECT.). Capable of giving 6 watts. | B.B.C. only set to receive
Mains and output transformers. Valves | LT.A. as well.

ECC8l, EL84 and Rect. 3 Controls,
volume, bass and treble. On/Off swmcl;.

Fully guaranteed Chassis size. 61~ l T. AERI: \l“ S clipping Lo existing mast 1-2* dia. 3-element.
2}~. : with 7° x 4" elliptical speaker or g 1.. 35/~ 1., 55 - : Loft mounting. 3-el.. 20/~
6} round (Goodmans) ; state which. 27/6 Combined single B.B.C. and 5-el. .T.A.. 75/- with chimnev
3 lashings ; Co-axial cable semi-air-spaced, 8d. yd. or 20 yds., 12'8.
Only 67/- B GIL-P ) aerial and cable prices carr. paid.

50 SILVERED MICA AND) CERAMIC CONDENSERS, 10 -
50 RESISTORS, 5/-. ALL NEW.

. A few 10 Mc/s CYLDON TURRET TUNERS complete with
BRAND NEW 5 contrast control panel and knobs. New and Boxed. Listed at
., INCREMENTAL TURRET TUNER | £7.7.0. OUR PRICE £5, post paid. ONLY EIOL, P10L and UloL
7]| by famous manufacturer for 35 to 38 Mc/s | are available.
| with knobs. Valves PCC84 and PCF80.
or valves UCC84 and UCF80. LAST FEW W WAXED TUBULARS, 35 v. or above, 3 of each. .001
DOZ. REDUCED ONLY 40/-. 002, .005, .01, .02, .05, .1 mF. Total 21 for 4/6, post paid.

NEW LLT.A. AND B.B.C TUNER.
By well-known manufacturer for
superhet TVs with 35-38 Mc/s LF.
For all areas :_covers all 13 channels.
Switch gives B.B.C. and twn I.T.A.
selectlons. Suits G.E.C. sets BT4543,
4544, 5146, 5147, 5543, 5642 and 6641

without alteration. Easily adapted as aerial converter. and

instructions can be provided free. Ha.s LT.A. and B.B.C. co-axial

sockets and separate gain contro

WITH VALVES PCF80 and PCC84, 22/6 (p. & p. 3/-).

Some without valves at only 12/8 (p. & p. 3/-).

I.T.A. TABLE TOP AERIAL

An LT.A. table top aerial with amazing
performance. The Wolsey Hi-Q at 19/6
(2/6 post). Gives good reception up to 20
miles, and has cross-over unit in base
with socket for B.B.C. aerial.

Same model but very slightly tarnished
for ONLY 12/8 (2/6 post).

PERSPEX UNSCRATCHED. (Post 2/- each or 6 post free) | SEW CAN TYPE ELECTROLYTICS

- -
12§ x 92" x I° clear, 4/6; 14i" X 11" x 17 clear, 5/-; 15" x 12° x {* ;‘fm’ﬁ Tsl‘;o?o;«?m?a&so v, 'i_a wE, (30 v din) . B9
tinted, §/-; 17° x 134" x 3/16" clear, 7/~ (Also 157 x 127 sMghtly | 104 o4y mr. 275 v. (14° dia.) . . . . na
scratched at 3/-) 100200 F, 850 v, 2" dia) .. .o v e e e B
100—200 mF. 25 v. (1" dia.) ... T -
1 mF. 500 v. (Tubular) . o0 ¢ 1~

AUTOMATIC RECORD 100—400 mF. 275 v. (2* dia.) ... o0 T

CHANGERS. COLLARO
CONQUEST with manual play
also. Turnover crystal pick-up.
4-speed, A.C. mains 200-250 v.,

see illus.
£7.10.0 .,

400 mF. 250 v. (14 dia.) . .. B8
Post 6d. on one. Two or more Post Free.

Delivery by remrn. C.0.D, 2'- extra. Terms : Cash wlth order
or one-third down and balance plus 7/6 (up to £7.10.0) in four
equal monthly pavment.s Balance over £7,10.0 add 1/- in £1 and
pay in not more than 6 monthly payments. See special terms for
A.M.-F.M. chassis. All new goods unless stated. Send 6d. for
16-page catalogue.

GLADSTONE RADIOQO 55 HiGH STREET, CAMBERLEY, SURREY. Tet. 22701

or callers to 3 Church Road, Bristol, 5. Tel. 51207 (Camberley.. closed . Sats.)
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Editorial and Advertisement Offices :
PRACTICAL TELEVISION
George Newnes, Ltd.. Tower House.

Southampton Street, Strand. W.C.2.
© Georpe Newnes Ltd.. 1960.
Phorie : Temple Bar 4363.
Telegrams : Newnes. Rand. London.
Reeistered at the G.P.O. for trans-
mission hy Canadian Magazine Post.
SUBSCRIPTION RATES

including postage for one year.

Infand - - £1.2.0 per annum
Abroad - - £1.0.6 per annum
Canada - - 19s. per annum
CONTENTS :
Page
Iditorial 227
Servicing TV Receners 228
‘The Interlace Problem 231
Test Card C 234
Cathode Followers ... 235
Two Into One 239
Aligning with an Osullo-
scope . 240
Remote V()Iume Control 245
Telenews 246
‘Transistor Sound Iuner 248
Recent TV Developments ... 251
Letters to the Editor 255
Inexpensive Components 256
Underneath the Dipole 263
Your Problems Solved 267

The Editor will be pleased 1o consider
articles of a pravlual nature vulmhle
for publication in* Practical Television.
Such articles should he written on one
side of the paper only, and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himselt
responsible for manuscripts, every effort
will be made to return them if a stamped
and addressed envelope is enclosed. All
correspondence intended for the Editor
should be addressed to:  The Editor.
* Practical Television,”” George Newnes,
L.id., Tower House. Southampton Strect,
Strand, W.C.2.

Owing 1o the rapid progress in the
design of radio and relevision apparatus
amd 1o our efforts 1o heep our readers
in touck with the latest developments,
we give no warranty that appuaratus
described in our columns is not the
subject of letters patent.

Copyright in all drawings, photo-
graphs and  articles  published in
“ Practical Television ' is specifically
reserved  throughout  the  couniries
signatory to the Berine Convention and
the U.S.A, Reproductions or initations
of any of these are therefcee expressly
forbidden.
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COLOUR VISION

ARLY last year, in the Lecture Theatre of the Science
Museum, London, a lecture was given by Dr. E. H. Land
and the experiments which he described and demonstrated

have aroused a great deal of interest and discussion. They con-
cerned colour photography and the theory of colour vision. In
the experiment which interests us most, a brightly coloured subject
was photographed, two pictures being taken at once. The film
used in both instances had a normal black and white panchromatic
emulsion but one picture was taken through a green filter (removing
wavelengths longer than 580 millimicrons) and the other through
a red filter (removing wavelengths shorter than 580 millimicrons).
From the negatives, black and white positives were made.

With the aid of two identical projectors, these two positives
were projected simultaneously on to the same screen so that the
two images were exactly superimposed. The positive which
had been taken using a red filter was projected through a red
filter but the one taken through a green filter was projected with-
out a filter—with a white light. Although only black and white
images were projected, the subject appeared on the screen in all
its natural colours.

Dr. Land projected several other images using wavelengths
other than 580 millimicrons to divide the visible spectrum ; the
colours of the projected image were hardly changed but 580
millimicrons gave best results. He also altered the brightness
of the white projector but the colours remained visible.

In explanation, Dr. Land himself says, * These experiments
and others in which colour might be expected to appear
but actually does not appear, suggest that colour vision involves
a mechanism for the comparison of independent total images.
It is as if the eye receives two (possibly more but certainly no less
than two) geometrically identical but separate images of the
scene, one in terms of the longer wavelengths of the spectrum,
the other in terms of the shorter wavelengths. Once received,
each of the records is subjected, independently, to a normalising
process in the course of which each one is standardised or
normalised, (a) for overall brightness, (b) for overall contrast and
(¢) for any systematic differences in wavelength composition.

* Then, and only then, after all systematic, predictable differences
have been stripped away, it is as if the two images have been
compared. The remaining differences, which are random, as
they inevitably must be for the individual objects in the outside
world, are thereupon seen as colour.”

It seems to us that the way lies open for the application of some
aspect of the phenomenon to the field of television ; present
systems of colour television are complex and technicians are in
need of some new field for colour television circuit design.

Our next issue. dated March, 1ill be published on February 19th
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No. 52.—~THE FERGUSON 992T SERIES

HIS series includes the 992T 14in. table
model. the 994T 14in. console and the 996T
17in. table model. The 998T 12in. table

model has a similar layout. but there are several
differences. Confusion arises when it is not real-
ised that during the production run of these
models, several major circuit changes were made.
For example. many readers. having one of these
receivers, send away for a service sheet. They
receive, say. a “Trader ™ sheet 1108/T42 which
they find does not apply in all respects, particu-
larly as far as the line timebase is concerned.
Therefore, it would perhaps be of value to clear
the air and detail the differences.

The initial production run carried no schedule
letter on the rear of the chassis and it is to this
model that the above sheet applies. A minor
modification to the C.R.T. grid circuit to incor-
porate flyback suppression resulted in the schedule
letter B on the chassis (not on 998T models which
were virtually unchanged until fitted with pro-
vision for receiving a type A tuner unit, when
the schedule letter B was added).

The addition of an extra ECL80 time oscillator,
resulting in the reairangement of valve positions
on the left of the tube and the modification of
the video amplifier stage (EF80 in place of the
PL83. a single anode load resistor, etc.) resulted
in the schedule C models.

A line drive capacitor (C62) was added and
C25 changed from 0.014F to 150pF in the
schedute D models.

Finally, provision for receiving a type A tuner
unit was incorporated in schedule E models. All
these variations are fully described in Newnes
« Radio and Television Servicing ™ volumes.

Common Faults

Having received the majority of the variations
which can be expected. the more common faults
which occur on these receivers may now be
discussed. There is little doubt that the most
common symptom is that of sound O.K., no
picture or raster when the brilliance is advanced.

The first thing one does in such a case is to
operate the line hold to make the line whistle
vary and more audible. If the whistle is heard
it can be assumed that the timebase is functioning
and that V7 and V8 are in order. The rear cover

\
\
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By L. Lawry-Johns

is removed. and the black cover under the tube,
to expose valves V7 and V8. If the whistle is

audible. a spark will be present at the PL81 and.

PY81 top caps, but the doubt is whether a spark
is available at the cap on the side of the tube.
If a spark cannot be drawn from this cap. remove
it (holding the plastic insulation of the cable. of
course) and advance it to a chassis member or
the outer coating of the C.R.T. If a weak. inter-
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Fig. 1.—Line output circuit.
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mittent spark only is coaxed
from the cap. leave it and check
the spark at the EYS1 anode (the
end near the V7 and V8 valves).
This can be done by passing the
test tool between V7 and V8
into the black plastic box. If a
sizzle greets the entry of the tool.
it can be assumed that the EYSI
is being properly supplied but is
defective in itself with an open-
circuited heater.

Replacing EY51

Replacement may  appear a
difficult task. but really is not.
Remove the V7 and V8 top caps
(the EHT cap is alrcady ofl). lay
the receiver on its side. remove
the bottom cover and inspect the
centre screened  section  which
contains the line output trans-
former T1. It will be seen that
it is secured by four P.K. screws.
Remove these. and gently ease
out the transformer. feeding the
EHT lead through the hole at
the top as it is rather stiff. It is
only necessary to ease 1t out
sufficiently to take off the top lid
and thus gain access to the
EYSI.

When replacing the EYS! do not think that.
because it is in a plastic box. the joints can be
carelessly soldered.  This is most important since
if brushing occurs the whole box can become
therefore uscless.
connections short and with rounded blobs
of solder (not forgetfing to join the EHT cable
back to one side of the EYSI

conductive and

EYSI

Fig. 3.—R.F. and oscillator
stages.
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totally difierent sct of symptoms except, of course,
that the primary complaint is the same inasmuch
as there 1s no picture.

In this case, the line whistle may be totally
absent and the PL81 may be overheated, present-
ing a red-hot anode plate. The first thing to
do is again to remove the anode cap of the tube.
If the PL81 cools off and the line whistle starts,
the cap will probably commence to spark viciously
10 ali surrounding chassis points. The spark being
identical to that obtained at the EYS1 anode.
This is the symptom of a shorted EYS] and it
must be replaced as outlined above.

Complications

Things are not alwavs so straightforward,
however. as one thing can directly cause another.
For example, the above-mentioned short in
the EYSI could cause a breakdown in the PL8I
so that cven with the anode cap removed from
{he tube the PL81 may continue to glow hot.
Replacement of the PL81 restores normal
working until the cap is replaced on the tube
when the original cause then shows up.

Again, the EYS5t1 is often blown or d_amaged
by a short in the tube itself. In this case,
replacement of the EYSI restores EHT until the
cap is put on the tube when the internal short
causes such a heavy flow of current that the EYS5t
and the line output stage is complctely over-
loaded. the EYS1 goes out and the line whistle,
if present at all, sounds strained and harsh. If
the tube is suspecied, remove the tube base
socket and short pins 1 and 12 to preserve the
continuity of the heater chain. If the EHT is
restored by this method, the tube can be fairly
blamed and the base wiring modified as for a
grid-cathode short with the lecad to pin 7 removed

Fig. 4.—Frame output and CRT circuits.

%,

(if fitted); pin 10 lead reconnected to 7, pin 2
lead reconnected to 10. and tag 2 strapped to
pin 11. Where pin 7 is not fitted, merely remove
the lead to pin 10 and tape it up, wiring as above,
2 to 10, strapping empty tag 2 over to pin 11.

Rapid Failure of PL81 Valves

If the PL81 seems to have a short life. check
the 4.7k (R34) resistor to pin 8 and, on schedule
D and E models, ensure that the C62 trimmer is
unscrewed to a point where a white kink appears
down the centre and then slightly screwed in to
clear the kink.

Faint, Dull Picture

Models fitted with sprung ion-trap magnets
rarely display the symptoms given when this
item is displaced but some have a fibre strap
which tends to snap occasionally allowing the
magnet to slip round the tube neck, putting the
picture out completely or making it very dull
It is casy to check this point.  Where the trap
magnet is in the correct position and no further
increase of brilliance can be obtained here, turn
up the brilliance control. If the picture still
presents a dull appearance with fuzzy outlines and
perhaps turns negative. the tube can be assumed
to have lost emission and should be replaced.
Boosting is unlikely to have much effect, at any
rate, not for more than a few weeks. In some
cases boosting the heater results in a complete
loss of emission. With rebuilt and new tubes
so reasonably priced, replacement is always more
satisfactory.

“When advancement of the brilliance causes the
picture to expand and fail completely, the tube
is not at fault and the EYS! must be replaced.

(To be continued)
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HE beginner to the study of television. the
home-constructor who has completed his
first set. and even those who like to know

about the technical side of TV. all probably have
some idea about the interlaced picture radiated by
the BBC and how it is reproduced on the screen
of their own receivers.

Not so many. however. are certain of the degree
of interlace to be expected on their own particular
receivers. or. in fact. how to ascertain that they
are obtaining optimum interlace and. indeed the
beginner often wonders whether his receiver 18
interlacing at all ' It is hoped. therefore. that
this article will shed more light on the problem.

Quality

At the outset it may be advisable to emphasise
the fact that a receiver which is not interlacing is
throwing away S0 per cent. of the transmitted
signal.  Neoveriheless. although a good interlace
is of utmost importance. a perfect interlace
is not as cssential. and probably the experimenter
has alrcady discovered that. even though the
popular-priced older style commercial receiver
provides a good picture. the quality of interlace
is not all to be desired. A variation in interlace
quality frequently occurs after this type of
receiver has been operating for any length of
time. or if the frame hold control is moved
slightly from its extremely critical  optimum
position.

With the more common use of interlace filter
circuits. and with advancing design of the time-
base section of the receiver, modern receivers,
even though popularly priced, achieve a remark-
able degree of interlace. and many of them hold
it so firmly that the lines tend to pair only when
the frame hold control is deliberately matadjusted
to the extent of frame break up (to the point
where the picture commences slowly to roli).

Poor Interlace

A perfect interlace is only achieved when
successive horizontal scanning lines comprising a
complete picture are exactly the same distance
apart on the screen (see Fig. 1). A picture with
an extremely bad interlace may also satisfy this
requirement. however. but for this to happen the
lines which should be interlacing between succes-
sive frames pair so closely that the picture
appears composed of hard solid lines. scparated
equally by comparatively wide. firm black lines.
This condition is absolutely obvious and leaves
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AN ARTICLE MAINLY FOR THE BEGINNER, EXPLAINING
THE IMPORTANCE OF INTERLACE AND TS EFFECT

ON THE PICTURE
By " Serviceman "’

little doubt in the mind of the observer that the
interlace quality is sadly lacking (see Fig. 2).

To newcomers to television viewing difficulty is
often encountered in detecting interlace conditions
of a picture by closely scrutinising the picture-tube
screen in an endeavour to trace out the interlaced
lines. The eyes quickly become fatigued. and
often convey the illusion that the whole line
formation is on the move. with lines weaving in
and out of each other. and the picture (or prefer-
ably a plain synchronised unmodulated raster)
seems intermittently to go in and out of
interlace.

The degree of interlace varies considerably
among receivers, but_as previously mentioned. the
modern competitively priced receiver provides an
excellent interlace. and a constant 100 per cent.
interlace should be expected from the more
expensive modern set. By interlace other than
100 per cent.. is meant that the spaces between
successive lines of one scan are not equal cither
side of the lines of the other scan—100 per cent.
interlace meaning. of course. that the spaces
above and below the interleaving line are equal
as in Fig. 1,

The precise degree of interlace can. therefore. be
considered as a ratio: for instance. where the
ratio S : S indicates a perfect interlace. the ratio

/.
o=
3= 203
~ m }
> |
Lines of
%A”:Sogg the even

Fig. 1.-—A perfect interlace showing scanning line forma-
tion and numbers.

of 4 : 6 would imply that the interleaving line is
out of balance in the space provided by the lines
of the previous scan, in that same ratio. Or in
other words. four-tenths of the space is above,
and six-tenths is below the interleaving line,
It is very unlikely that a 4 : 6 interlace would be
observed by the average viewer as a poor inter-
lace. From the practical aspect it is quite a
good interlace. and provided the receiver can hold
it throughout a programme scquence. the receiver
may be considered to have a satisfactory interlace.

The eritical viewer should not tolerate an inter-
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lace ratio any higher than this, however, owing
to the tendency for the paired lincs to coincide
and appear as a very broad single line, which
gives rise to a distinctly “liny ” picture of poor
definition. A recciver operating under extreme
conditions such as this is often characterised by
displaying any straight or curved black to white
edge of picture ecomposition (which may resolve
inclined from the vertical) in the form of
prominent steps, as the image cuts across the linc
structure.

Checking Interlace

One way of providing a comparison between a
suspected non-interlace and a known non-interlace
is by adjusting the frame hold control until the
timebase repetition frequency is madc slightly
faster than that of the sync pulses. Under this

< 1

1
1
t

Fig. 2.— Fhe obvious condition of a non-interlace.

condition the picture slips very slowly downwards,
and if the eyes are allowed to follow it the total.
inertness of the line structure and the cmpty
spaces between them, indicating a perfect example
of non-interlace, arc conspicuously revealed. If
now, the picture is suddenly brought into lock. the
resulting interlace—or lack of interlace—is clearly
visible in comparison with the mental image of
the known non-interlace.

We have already seen that

TELEVISION

adopted, however, for it somctimes happens. on
receivers of certain types, that if the picture height
control is advanced too far, the picture goes out
of interlace. Opening the frame only slightly is
generally sufficient to produee the desired effeet
without upsetting interlacing, and an additional
aid in the form of a piece of cardboard in which
a viewing aperture is cut, greatly facilitates this
method of observing interlace conditions without
the eyes becoming tired. The employment of a
convex len$ suitably positioned over the viewing
aperture further assists the viewing process.

February, 1960

The Production of an Interleced Picture

At this point it might be instructive to consider
how the transmitted picture is actually interlaced
on the picture-tube sereen. A complete picture
is made up of two frames (iwo separate scans),
and for the purpose of identification one is known
as the “ odd ” frame and the other as the “ even ”
frame. Now, since the number of lines per com-
plete picture in the BBC signal is 405, both
frames arc composed of 2021 lincs, and, as we
have already seen, if the picture 1s interlacing, the
lines of the ““even” (rame occupy the spaces in
between the lines of the " odd ™ frame, and thus
the complete picture of 405 lines is resolved. If
interlacing is not occurring. however, the picture
has only 2024 lines. and half the picture is lost.

Referring again to Fig. 1, we can see that the
scanning spot starts at the top lefti-hand corner of
the screen to trace out the horizontal scan of line
number I. which constitutes the beginning of the
“odd " frame. On arriving at the right-hand side
of the screen the line flyback occurs and the

[ . + 1. ¢ P
when a dmcciverh is ‘ir;]lclr]ac]ing 20/ | ZOZT 203 T 204 T 205 l 206 ]" 207 | 208 I 3?56/”5/
to any degree the whole hine N N N SRS o= fack
structure appears (o be movin N Y N NNNNNNE A N
up or doxggL the screen andg, D S \\\ \\§ NEININ ~\§ & S N.____zero corrier
although  this s really an 40 pSec S |
illusion, it is possible to tollow 10Sec line 2

the apparent line movement Sy putses

done the separate  scans
(frames) can be picked out and
the picture appears out of

with the eyes. When this is r E ‘ﬂg

interlace momentarily.

Practice

Although this ocular check ]
for interlacing is simple and almost automalic,
once the art has been acquired, it takes a little
practice to transfer the gaze up the scrcen at just
the right speed, and in this respect some people
find it casier to keep the eyes fixed and raise the
head to causc the eyes to scan the screen. Until
one has really discovered the knack of this method,
however, the difliculty is cased somcwhat by
following the apparent linc movement with the
point of a pencil, and provided the eyes are kept
fixed on the pencil point the same cflect is
observed.

By increasing the amplitude of frame scan it is
often possible to discern clearly a scction of a
synchronised raster, and thereby tell sufliciently
whether or not a satistactory interlace is occurring.
The experimenter should beware if this method 1s

903 | 404 | a0s | | 2 |
* L A ot o -

Fig. 3. (above).—A section of the sync pulse train that would occur at
the start of the ** cven ’’ frame, and Fig. 4. (below) at the start of the

“odd”’ frame.

scanning spot commences to trace out line
number 2—the framc timebase is, of course,
deflecting the spot relatively slowly down the
screen at the same time so that it is in the
correct position for the commencement of succes-
sive lines.

This continues until line number 203 is started,
when, instcad of being completed, only onc-half
of it is traced by the spot, and the first or “odd”
frame is concluded. The spot is then initiated
by flyback to line number 203, which is finished
at the top of the picture, and thus the first half
linc of the “even ~ frame commences. This pro-
cess continues down to line 405 to conclude a
complete picture, after which the spot is prompted
to flyback to re-commence tracing a further inter-
laced raster.
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[t is evident from this. perhaps. very well-known
explanation. that the degree of interlace is con-
trolled solely by flyback. This is. indeed, the case
and it is probably already known that the sync
pulses radiated together with the picture signal
have the effect of initiating this flyback.

Wauveform

Now. if we look at the sync pulse train of Fig. 3
we shall have a better idea ot how this happens.
Actually. this is only a scction of the sync pulse
train  of the composite signal
which would occur at the start of

TELEVISION 233

the sync pulses which “fires ™ the generators
(timebases) to initiate the flyback: and when it is
realised that to provide sufficient voltage to “fire ™
the frame generator the framing pulses progres-
sively charge up a capacitor to a critical potential
(the * firing ™ potential). it is easy to sce that
any minor disturbances. such as fluctuation of
signal or mains voltage. may cause the generator
to fire 7 slightly ofl time to seriously impair the
interlace.

There are still other sources of undesirable

the “even ™ frame (for the sake =——f—

of convenience we have not shown ——
any picture modulation on ths = ——
waveform). By studying this =
waveform we can see that at the ———=—""—
end of line 202—as at the end of

any line—the carrier falls from =——=

30 per cent. (black level) to zero, = _—_—=

and remains there for 10us.

This is a line sync pulse. and it = —
is the leading cedge of this pulse
which initiates the line flyback.
After the flyback. which must
take place within the 10us period.
the scanning spot starts tracing line 203,
but in the middle of this line the carrier
again falls to zero level and remains there for
40us. The resulting pulse constitutes one of the
series of eight framing pulses. which initiate the
“firing * of the frame generator to produce the
frame flyback so that the remainder of line 203 is
traced at the top of the screen as shown in Fig. 1.

At this point it should be noted that the line
flvback does not occur half-way along line 203,
but that the frame flyback is the prompting factor
of the half line. The hine flyback occurs regularly
during the framing pulses owing to the 10gs
spacing between them and. although they do not
resemble the normal line sync pulses. their lead-
ing edges serve to * fire ” the line generator at the
correct time. It is necessary to maintain line
synchronism during the framing period in this
way so that the generator will be operating
precisely  at the correct frequency at the com-
mencement of the following line scan.

The sync pulse train of an “odd ™ frame is
shown in Fig. 4. where it will be seen that the
only differcnces between this and Fig. 3 arc that
in the latter the framing pulses commence and
finish in the middle of a line. while in Fig. 4 the
first 40us framing pulse is also the initiating pulse
for line number 1. This simply means. then. that
to sccure good interlace between successive
frames the start of a frame scan must coincide
witlh the start of a line scan every other frame
only.

Causes of Bad Interlace

It would seem from this rather brief description
that. provided the sync pulses are in actual control
of the timebases, the system is bound to create a
perfect interlace. Unfortunately, this is not the
case. for the line and frame sync pulses nced to
be separated by various circuit networks in the
receiver for application to the appropriate time-
bases. Furthermore, it is the voltage built up by

| S—

Fig. 5 tleft),—The formation of Ayback lines indicating a possible interlace.
Fig. 6 (right).—The formation of Hyback lines indicating a definite lack

of interlace.

coupling by which the line pulses might reach the
frame circuits. For instance. a coupling might
exist between a section of circuit wiring. or trans-
former—the line output transformer particularly
—carrying currents at line frequency. and connec-
tions or components directly associated with the
frame generator. Defective  or insufficient
decoupling in the H.T. linc used to supply power
to the timebase circuits represents another way
by which line pulses may upset the timing of the
frame generator—but a suspicion in this respect
could ecasily be proved by operating the timebase
section from a separate isolated power source.

In some of the older receivers a large degree of
coupling evxists between the line and frame scanning
coils, and. due to this. it has been known for line
pulses to gain admittance to the frame generator
via the negative feedback path provided in certain
circuits to make the frame scan linear. If it is
thought that line pulse coupling is the cause of
a poor interlace. a pair of headphones connected
in turn to various parts of the frame generator
circuit should soon establish whether this is a
fact. For this test the frame generator should be
stopped and one lead of the 'phones connected,
through a suitably rated isolating capacitor. to the
recciver chassis. the other lead should also be
isolated by a similar capacitor and used as a
probe for making contact to the more critical
parts of the generator in an endeavour to trace
any line pulse leakage. which, of course. will be
heard from the ‘phones in the form of the
familiar 10.000c/s whistle.

The Frame Flyback

It was once considered definite that provided
the frame flyback lines. which can be displayed
across a picture or modulated raster by advancing
the brightness control (in certain receivers. mainly
current models, this is not possible owing to the
inclusion of a flyback trace blanking circuit). are

(Continued on page 238)
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Test Card

00 A A

ASSESSMENT OF RECEIVER PERFORMANCE

S most readers will be aware, both the BBC
and 1TV transmit programmes on weekday
mornings designed to assist in the adjust-

ment of receivers. A special test patiern s
included in these test transmissions. This pattern
is known as “Test Card C ™ and is designed to
give an immediate indication of the performance

of the whole transmitling and receiving chain.

As the performance of the transmitting equipment
is maintained in accordance with agreed standards,
during the normal periods ol radiation for test
purposes. Test Card C serves as a check on
propagation and the performance of the receiving
apparatus.

The card, which bears the identification Tetter C,
incorporates a number of patterns each designed
to assess one particular characteristic, and they are
listed as follows:

Aspect Ratio

Concentric black and white circles surrounding
the five-frequency gratings will appear truly
circular when the width and height of the picture
are adjusted to the standard aspect ratio of 4 : 3.

Resolution and Bandwidth

Within the circles there arc two groups of
frequency gratings, each
consisting of five grat-
ings having black and
white stripes correspond-
ing to  fundamental
frequencies of 1.0, 1.5,
2.0, 2.5 and 3.0Mc/s. In
the left-hand group- the
i.0Mc/s grating is at
the top, the frequency
increasing towards the
botiom, and in the right-
hand group the order is
reversed.  The response
of the whole system is
required to be uniform
to 2.7Mc/s, so that the
2.5Mc/s gratings should
be clcarly reproduced,
but the 3Mc/s gratings
may be blurred. The
picture must just fill the
viewing apcrture during
the test, with the black
and white border visible.

Contrast

A five-step contrast
wedge appears in the
centre of the test card.
The top square 18

white, corresponding to 100 per cent. modulation,
and the lowest square is black, corresponding to
30 per cent modulation, The three intermediate
squates should be reproduced as pale. middle
and dark grey.

Scanning Linearity

The background of the test card is a middle
grey. bearing a graticule of white lines. The arcas
enclosed between the lines should be reproduced
in all parts of the picture as cqual squares.

Svynchronisation Separation

The border consists of alternate black and white
rectanales. which facilitate recognising interference
between the picture signals and synchronisation.

Low-frequency Response

A black rectangle within a whitc rectangle is
provided at the top and in a perfect system it
would be reproduced as a rectangle of uniform
blachness on a clean white background. At
present. imperfections in the transmitting system
result in a slight streaking at the right-hand side
of the black area. even with a perfect recciver,

(Continued on page 238)

Test Card C
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By J. Peake

N this article it is proposed to examine the
I functions * of the very widely used cathode
follower circuit, and to show how it may be
used in a variety of different ways, thus enabling
experimenters to design their own circuits incorpora-
ting this useful arrangement where applicable.
Many would-be designers often feel a trifle frus-
trated when they wish to depart from component
values specified in a particular circuit merely because
they lack the know-how when it comes to rearranging
them to their own liking or convenience. The rule
“ It's easy when you know how ™ could not be more
true in this particular case, provided that one or two
elementary rules are not overlooked. and since the
cathode follower is such a very useful electronic tool
the process is laid out below.

The Circuit

The invention of this arrangement is generally
attributed to one of Britain's leading ** back-room
boys™, Blumlein, who lost his life on a radar test
flight during the war, and it is interesting to note
that such a useful circuit requires only three com-
ponents in its simplest form. .

Why ** cathode follower ™ ?

Well, the secret lies in its name. It is common
knowledge, of course, that in a valve application of
a negative-going signal to the control grid causes the
anode current to decrease. Thus in the normal
amplifying stage shown in Fig. 1 the decreasing
anode current through the anode load causes the
anode potential to rise towards the H.T. potential,
and this same current through the cathode load causes
the latter potential to fall. Summarising, a negative
signal on the grid causes the anode to go positive and
the cathode to go negative ; that is, the cathode
“ follows > the grid. This is all rather obvious and
at first glance a little puerile, but let us 'examine the
process more analytically.

If we take our output from the cathode rather than
from the anode as in a conventional amplifying
stage we can dispense with the anode load R, and
this just leaves us with the circuit in Fig. 2.

From this an immediate disadvantage of this circuit
becomes apparent. We can see that the input voltage
is the sum of the voltages Eg (appearing between grid
and cathode) and Ek, the output voltage appearing
across the cathode load Rk. This means, of course,
that the output voltage is always less than the input

. Ek .
voltage and hence the gain 23 is less than one.

E

This apparent snag, however, is well compensated.
Before we can go any farther we,have to make use
of an established relation within the valve which
tells us what happens when we vary the voltage on
the grid. The mutual conductance or Gm is the
parameter we require, since this ties up anode current
variations with grid voltage swings, for any given
anode voltage. For example, a valve having a Gm
of 5 mA per volt would have an anode current change
of 5 mA if we changed the grid potential by 1 volt.
This change in anode current flowing through the
cathode foad Rk produces a voltage change equal

N\

DESIGN AND OPERATION OFf THESE STAGES

to the product of current and resistance—just
Ohm’s Law. This information is all that is utilised
in the analysis of the cathode follower. Admittedly
we have neglected one or two things, such as the
effect of the Ra of the valve, but the influence of such
extras modifies the result to such a small extent that
their omission is fully justified.

Having written the procedure in words, let us
have it in figures, and so tie it all up with one or two
simple formule. The output voltage Ek is the product
of the anode current (Gm, Eg) and_ the cathode
resistor Rk.

Thus Ek=Gm. Eg. Rk
ButE =Eg-+Ek
and substituting for the value of Ek in the first line.
E =Eg+Gm. Eg. Rk

=FEg[1+Gm. Rk]
Then the stage gain G is :—
G- Ek _  Gm. Eg.Rk ~ Gm.Rk
~ E  Eg[t + Gm.RKk] ~ 1 + Gm. Rk,
HTr HTr

av

Rg

™
AAAAANAAANAN
YVYRYVYVVVY

Fig. t (left).—Resistancc-loaded amplifier with cathode
bias. Fig. 2 (right).—Cathode follower.

i we rearrange this formule slightly we obtain
another important result.
Dividing top and bottom lines of the fraction by

Gm gives :— o
k Rk :
E Tt ]
' lam + =]
showing that
Ek = _ll‘l‘_,, ;
7 ]

We can therefore draw the equivalent circuit of
the cathode follower as in Fig. 3, which shows a
generator or signal source providing' an output E

to a load Rk through an output impedance Gm

If, in fact, the output voltage appearing across Rk
is calculated it will be that given above.

Thus the output impedance of a cathode follower
may be said to be 1/Gm, and this is much less than the
output impedance of a conventional anode-loaded
amplifier as can be seen if we reconsider the value
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of Gm stated earlier, viz., 5 mA/V. A valve with this
Gm as a cathode follower would have an output
impedance of approximately 200 ohms.

it is this property that makes the cathode follower
such a versatile instrument in such devices as valve-
voltmeters, cathode ray oscilloscopes, and output
stages of, say, pre-amplifiers feeding equipment over
long lines, etc.

In fact wherever the effects of stray capacity are
likely to become apparent due to the latter loading the
output, then the cathode follower is the circuit
generally used to overcome the difficulties.

A practical example illustrates this very well:
Imagine that we wanted to examine the waveform
appearing at the anode of the valve driving the C.R.T.
in a television set; that is, the video output stage.
Here the signal contains picture information of all
frequencies up to, say, 3 Mc/s. Because of the inherent
stray capacities appearing across its terminals
connecting an oscilloscope directly from anode to
earth of this stage would seriously load the output,
resulting in a shunting to earth of the high-frequency
components of the signal.

Connecting a cathode follower in circuit as a buffer
amplifier, though resulting in a uniform reduction in
signal level, does not present any appreciable load to
the stage in the way of stray capacities. These
“strays > are in fact less than those associated with @

j ;
Ex Ek = —F—— £
*J s

Fig. 3.—Approximate cqui\alentlcircuit of cathode
follower. Zo= Gm

normal triode amplifier and by careful wiring can be
made negligible. Furthermore, the output can now
be taken down a relatively long picce of screened wire,
(which in itself may have a very high stray capacity),
to the ‘scope which can now be located more con-
veniently away from the TV set in question.

How then do we go about designing a simple
cathode follower which can be used for such a
purpose ?

Design Procedure

Obviously the best results are obtained using a
vatve with a high Gm. On the other hand, however,
we do not want a valve which gives this high Gm
at the expénse of a‘large anode current. Choose, for
example, the Mullard valve ECY1. 1In tables this is
quoted as having a Gm of 8.5 mA/V for an anode
voltage of 250 voits and an anode current of 10 mA
at a grid voltage of —1.5 volts. The simplest design
would use the cathode load as the bias resistor as well.
Hence to produce 1.5 volts across a resistor by
passing 10mA through it requires a resistance of
150 ohms. We now know the approximate gain and
output impedance of the cathode follower by applying
the formula developed carlier.

Gm. Rk .
From G = 1 4Gm. Rk the gain is 0.56

and the output impedance is simply 1/Gm and is thus
1 .
gOS_O, i.e., 117.5 ohms. say, 110 ohms.

The gain is seen to be rather low and a higher value

TELEVISION February, 1960
could be obtained by the alternative method described
below : .

Assuming the H.T. supply is 350 volis ; then for
an anode voltage of 250 volts we can afford to drop
100 volts across the cathode load. Ohm’s Law thus
shows us that the total cathode load mwust be
10k. The grid-to-cathode voltage, however, must
only be —1.5. One method of achieving this is
to use two fixed resistors.as shown in Fig. 4(a)
between H.T. and earth, their junction potential
being the necessary one and a half volts below the
cathode potential. This is achieved in the circuit
shown by the use of the two resistors of value 1.2M
and 470k respectively.

A better method is illustrated in Fig. 4(b). Here
we tap into the cathode load at that point which gives
us the necessary grid-to-cathode voltage. The
errors involved by departing from the strictly calcu-
lated values of resistance, so as to conform to the
standard range of available resistors, are negligible,
and so we retain the 10k cathode resistor, merely
adding the 150 ohm resistor at the cathode end of the
chain. We tap the grid leak in at this point and
hence obtain the necessary bias for the stage. Con-
denser C merely decouples the bias resistor.

This method gives a slight improvement over the
method outlined in Fig. 4(a), due to the fact that the
input impedance to the stage is increased. This is
not apparent from the circuit, but is a feature of this
mode of connection.

In both cases the gain is found to be 0.99, or almost
1, while the output impedance remains as before,
approximately 110 ohms.

* Experts ” will point out here that in the value
for gain given above, the effect of the anode im-
pedance of the valve has been overlooked. Tables
give this value as 12k and, in fact, this modifies the
gain only very slightly, making it not 0.99 but 0.98,
an error of about one per cent.

Why this difference in gain ?

Well, although this circuit masquerades under the
name of cathode follower, it is still nothing more
than an amplifier, but the load is in the cathode instead
of the anode. Furthermore, as an amplifier it is still
subject to many of the shortcomings of a normal
amplifier.

Reconsidering the first example, with Rk of 15042,
some of the setbacks can be demonstrated by viewing
the stage as a straightforward amplifier. To start
with the valve cannot really see-the input signal as we
do. To the valve the applied signal is that appearing
between its grid and cathode, which for purposes of
this approach we will assume is of one volt ampli-
tude. The current through the valve will promptly
change by 8.5 mA when we apply this signal voltage,
and hence the cathode voltage wiil be changed by 8.5
< 0.15 volts, i.e.. by 1.275 volis. The valve does really
give us a gain of greater than one : in this instance it
gives us a gain of 1.275. But this is the story only
as seen by the valve, since we know that the true
input signal appears not merely between grid and
cathode, but between grid and earth, and, therefore,
any voltage output we get is reapplied as part of
the inpat signal. The significance of this is obvious
to those readers who first queried the relation

E=Eg +Fk
—the circuit is really an amplifier with a certain
amount of negative feedback applied to it, the
degree depending on the value of the cathode load.

Now look at the circuit of Fig. 4(b). Applying
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the signal of one volt here and passing the resultant
current change through the cathode load of 10k
causes the cathode voltage to change 85 volts. Here,
then, is an amplifier with an ** internal ** gain of 85,
and yet its ““external " gain is barely 1. We must
get something for all this effort! And we do get
some advantages.

One of them is a low output impedance, while
others include improved linearity and an increased
grid base, and it is this latter feature we must now
examine.

What is the limit to the input voltage ?

The limits of the grid-cathode voltage of any
amplifier are defined by the region of grid current
in one direction and anode-current cut-off in the
other. In symbols Vg=0 and Vg=c.o. respectively.

If we were using the EC9I as a straightforward
amplifier. then with a bias of —1.5 volts the nearest
limit would be the grid current region at Vg=0, and
we could, therefore, apply an input of 3 volts,
measured peak to peak.

In a cathode follower, however, it is not directly
obvious what the grid-cathode voltage is at any given
instant, and the limits are, therefore, best determined
from the * cut-off ” anode current conditions.

In the cases under consideration the valve draws
10 mA. Application of a negative voltage to the grid
decreases this current, cutting it oft in the limit.
Since this current is controlled by the product Gm.Eg.

—10 .
5 volts. This

1s 4 negative-going signal of 1.18 volts approximately.
The maximum negative-going signal that could be
applied between grid and earth is thus the sum of the
standing cathode voltage and the grid base. In the
case of the 150ohm cathode load this makes the
maximum signal 2.68 volis on the negative excursion.
And how much positively ?

The permissible positive-going excursion will be
greater since we can apply a grid-cathode voltage of
-2 1.5 before we reach the condition Vg=O0O,
and grid current. (Actually, in most valves, grid
current starts to flow before Vg=0 is reached.)
Here the 1.5 volts change increases the current in the
valve by [.5x8.5mA, and the cathode voltage
increases accordingly.  For the [50o0hm load the
positive input signal could, therefore, be a maximum
of 3.41 volts.

Since we normally design for an input waveform
which is symmetrical about the bias point, the mini-
mum limit is chosen, fixing the amplitude of the
input waveform for the 150-ohm load at slightly less
than twice 2.68 volts, measured peak to peak.

Things are, however, vastly improved with the
larger value of cathode load.

With 10k in the cathode circuit a negative-going
grid-cathode voltage of 1.18 volts is still sufficient to
cut off the anode current by the same reasoning as in
the previous case, but the true maximum input then
becomes .18 volts, plus the standing cathode voltage
of 100 volts.

The peak to peak input can thus be 200 volts
approximately.

Note that in these simple calculations it has been
assumed that the value of Gm has remained constant
over the range of current swings. The Gm does,
of course, vary, but the assumption of a mean value,
such as that quoted in valve tables, gives reasonable
results in practice. Another eflfect overlooked is that

then the value Vg=c.o. is found to be

¥
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due to the variation of thc *‘ cut-off ” grid voltage
as the anode-cathode voltage of the valve alters.
This can be ignored if a reasonable safety margin is
zf]llowed on the amplitude of the input signal catered
or.

Summary

The foregoing has presented in some detail an
explanation of one or two of the effects peculiar to the
cathode follower. All the salient points for the design
will now be crystallised and put in tabular form to
cnable the experimenter to lay his hands on the rele-
vant information without having to peruse the
article at length.

It is assumed that the following information is
known before the design proceeds :

t. Amplitude of input signal.

2. Frequency of input signal, and if composite
frequency highest and lowest frequencies involved.

3. Desired output impedance. (Zo.)

4. H.T. voltage and maximum H.T. current drain.
Ttems 3 and 4 will help decide the choice of valve,
since Zo is approximately 1/Gm, and the latter will be

. £
Ex J
(6)
Fig. 4.—Improved cathode followers showing
methods of biasing.

(a)

two

decided, for any given valve, by the anode current.

Pentodes can be strapped as triodes to produce
an increased Gm ; in the case of the B7G-based
pentode, Z77, the Gm of 7.5 mA/V can be in-
creased to 9.4 mA/V by so doing.

Next consider the input amplitude. Say this is A
volts peak to peak. Then, assuming the gain is I,
the minimum standing cathode voltage must be
greater than A/2 volts. For the value of Gm fixed
upon, the valve tables will quote a particular anode
current, say, | mA. Then the cathode resistor is found
by Ohm’s Law to be A/l kilohms. The value of bias
specified in the tables must now be produced by
tapping in to the cathode load. Thus if V volts bias
are required a resistor of value V/1 kilohms is
required. The cathode load now consists of two
resistors ;  one from earth of value (A/I—V/T)
kilohms, joined to the other of value V/I kilohms,
and thence to the cathode. Tne circuit will then
resemble that of Fig. 4(b).

A point to remember when calculating the resistors
if a pentode is being used : the cathode current is the
sum of the anode and screen currents. It is very easy
to forget the screen current when doing the arith-
metic. The screen is usually tied to the anode and the
suppressor to the cathode in this mode of connection.
There is seldom any necessity for using a pentode
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as a cathode follower, and so the method is not
mentioned here.

Parasitic oscillation can occur with this circuit
just as in any other, and hence care is required in its
wiring up.

In conclusion it will be mentioned that the cathode
follower is the heart of many a more involved circuit,
some of which are mentioned below.

The Super Cathode Folfower. This is a two-valve
circuit by means of which extra low output impedance
may be obtained.

The Long-tailed Pair. This exists in a variety of
forms, the best known of which is the Paraphase
amplifier used for driving push-pull output stages.

The Cathode-coupled
Multivibrator. A square-
wave generating amplifier
driven from an input
pulse.

The Cathode - coupled
Amplifier. This is really
a composite circuit com-
prising a cathode
follower Input stage and
grounded grid output
stage, cawh valve sharing

é/EAT}

470%
K0 X

»
[¢]
AAA
YYV
+
Y

= /225 F  the same cathode.

4l The design of all these
22K dilferent devices relies to
somedegree on the under-
O ) 4 ~0  standing of the analysis of

= the cathode follower.
Fig. 5.—Cathode follower A table of cathode
analysed in the table. follower characteristics

TELEVISION February, 1960

TABLE OF CHARACTERISTICS FOR
CIRCUIT OF FIG. 5.

g | | Ek E
Ek | Ia I Eg | E Ao ac
0 0 -85 —85 | —102 | —107.7
25 1.1 | —6.5 | 18.5 77 | - 80.7
50 | 2.21] —4.85 45.15 | — 52| — 54.0
75 1331 —3.8| 71.2 | — 27| — 28.0
100 | 4.42 —2.9 | 97.1 -2 b= 2a
02 45| —28 92 | o o
125 5.52 —2.0 1230 |+ 23 | + 23.8
150 6.63 —1.25 [48.8 | - 48 - 49.6
175 7.73 —0.6  174.4 73 | 4+ 75.2
200 881 0 200.0 98  --100.8

appears above for the circuit of Fig. 5. It was
prepared from the la/Va curves of the 12AT7 valve,
which is a double triode on a B9A basc. Only one-
half of the valve is used.

The first four columns arc obtained diréct from the
valve curves. The outlined row corresponds to the
conditions under which the valve draws current with
no external signal applied to the grid. The fitth and
sixth columns, corresponding to the actual A.C.
working conditions, arc then obtained by subtracting
the datum values ol Ek (i.e.. 102V) and E (i.e.. 99.2V)
respectively from the remainder of the values in each
column. The peak to peak input voltage is thus scen
to be 200 volts and over this range the gain is nearly
constant, demonstrating the linearity of the circuit.

TEST CARD C
(Continued from page 234)

but by expericnce it is possible to judge whether
the reproduction is abnormal.

Reflections

Reflections, which may occur in propagation or
in the receiving installation, arc indicated by two
single vertical bars, which should be reproduced
without positive or negative images at their right-
hand sides. The width of these bars represents a
pulsc of 0.25us.

Uniformity of Focus

These are four diagonally-disposed areas of
black and white stripes corresponding to a funda-
mental frequency of about 1Mc/s. and all four
should be resolved uniformly throughout.

The size of the tuning signal and of test Card C
will, of course, vary according to the size of tube.
Each must completely fill the screen.

Of course, troubles develop in course of time,
and readjustments are usually carricd out by the
dealer who is the agent for that particular make of
receiver. When a new receiver is installed all that
it should be necessary to do is turn on the picture.
Just as one would turn up the sound volume on a
normal broadcasting recciver. In course of time,
however, valve deterioration takes place, or com-
ponen's may vary in value.

THE PROBLEM OF INTERLACE

(Continued from page 233)

evenly spaced, as in Fig. 5, a perfect interface
must be occurring. This, unfortunately, is not
always the casc, as it is possible—although
extremely rare—for the frame timebase to be
“fired * at the precise moment yet not to produce
a perfect interlace. On the other hand. though,
very unevenly spaced lines. as in Fig. 6. are a
sure indication that the interlace 1s severely
impaired, il occurring at all.

In this form, then. the experimenter has avail-
able another fairly accurate interlace checking
aid. and provided it is used with a little thought
it can be extremely useful in determining the
approximate dcgree of interlace quality.  The
two scts of lines actually represent the path
traced by the scanning spot during the flyback of
the “ odd ” and “cven” frames.

The formation of the short lines are due to the
10us tops separating the cight framing pulses
(marked *“x in Fig. 4), and the full lines above
them correspond to the series of unmodulated
lines which always follow the framing pulses.
They show up horizontally, instead of vertically
as would be expected, because the line generator
is continually deflecting the scanning spot hori-
zontally at a much faster rate, even during the
frame flyback periods. and it is becausc the spot
in tracing them actually crosses the samc line
twice that they show up at all (and even then
only when the brighiness of a modulated raster
or picture is lilted above the black level).”
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TWO INTO ONE

LI E 1)

ROM letters received, it is apparent that many

new readers. although conversant  with
radio servicing of their own or friends’
receivers. have little or no practical knowledge

of television servicing.

Here, then. is a good way. that is not ¢expensive.
in which to acquire this knowledge and. at the
sare time, to enjoy an interesting hobby that can
in the future pay good dividends. For this
purpose, it is necessary to possess or have avail-
able a reasonably good multi-range meter. capable
ol checking D.C. volts up to 500. A.C. volts to
250. D.C. current to 1A and ohms up to 1M,

Practically all big cities and most of the larger

reverse the mains leads. Switch on again. In a
few minutes all valves should light up. but if not,
check the heater circuit with the aid of the circuit
diagram.

Now with some sets. all heaters are in series,
starting from mains through the mains switch, the
mains dropping resistance, then a thermistor,
which looks like a small W resistor, through
all hcaters in turn, finishing up with the cathode
ray tube heater. and then to chassis. In other sets
where valves are mixed. consisting of 0.1, 0.2,
and 0.3A valves. the heater circuit is a scries
parallel circuit. The 0.1A valves are in series
with the 0.2A valves. then these combinations are

towns in this country have what are commonly wired in parallel with the remaining 0.3A
known as “TV pgraveyards.” They are shops valves and the C.R.T. Replace  any of
where second-hand these heater circuit com-
receivers, not in working  EEEEEEEENEEEEEEEEEEEEEEEEEEE ponents that may be faulty
order. can be purchased © . B  from the other set. If the
for as little as 10s. a set. % F.E. APPS explams how two % heater of the cathode ray
Now the method suggested @ @ tube is o.c. in both cases,
is to buy two of these sets. E old, faU’t)’ TV sets can be E]l then place a 2082, SW wire-
Advice on Selection B serviced to provide one & f‘:c‘;‘l'gf st G
If possible. try to buy % work,’ng receiver. 8 All wvalves should now
two identical sets: that is. g E light up.
the same make and either EEEEEEDEEEEEEOEEEEEEEEEEEEEE .
the same model or models Next Step
that are very similar. Generally makers® scts arc The H.T. should now be checked. Now this

very much alike in two consecutive years, Try
also to procure sets with reasonably modern
valves. such as B7G or B9A types. The older
octal base types may be difficult to replace if this
is necessary. It will be found better to purchase
sets with small cathode ray tubes. such as 9in. or
12in. Both sets should be A.C/D.C. and
superhets.

First Steps

Remove both chassis from their cabinets and
place them side by side on a good sized table or
work bench.  Clean up as much as possible. A
vacuum cleaner or blower is useful for this.
Remove valves. being careful to note their correct
positions on chassis, Procure. if possible. a
service sheet for the two jobs. These can be
obtained from advertisers in this journal.

All valves should now be checked with the
meter for heater continuity and also a rough
chech made for heater-cathode shorts.  Replace
valves if found in order and exchange with the
other set any with o.c. heaters. A little judgment
is aecessary to decide which set to work on first.
A lot depends on luck here. but a careful look
over each. especially underncath the chassis for
signs of burning or overheating. should enable a
decision to be made. Check now the mains
voltage adjustment on the chassis on which you
decide to work. Adjust to your own mains
voltage, refit control knobs on spindles. connect up
to mains and switch on. but do not touch the
chassis as it may be alive. Checkh with a screw-
driver neon tester and if the chassis is alive.

may be obtained either by means of a rectifying
valve or valves. or it may be obtained by means
of a metal rectifier. H.T. is generally taken from
the rectifier through an L.F. choke or the winding
of a loudspeaker and is smoothed by an electroly-
tic condenser. generally of a double type. which
is connected on cither side of the winding. H.T.
should be mcasured on the side farthest from the
rectifier and in normal circumstances should read
in the range of 200 to 250V. depending on the
makc and model.  Should there be no. or very
low. H.T. at this point. then the following may
be suspect: the rectifier. which may be either
valve or metal: the 1..F. choke: the clectrolytics
which may be short circuit or low capacity. or
there may be a short circuit to ground somewhere
in the H.T. line. Having checked the choke and the
electrolytics with the meter. if the voltage is still
low. isalate the set from H.T. line by disconnecting
if from the choke and with the meter check the
H.T. line for shorts, concentrating on condensers
connected anywhere in the H.T. line. The service
sheet should assist greatly in this as they generally
give the positions of the condensers on chassis.
In making this test it may be necessary to isolate
different H.T. lines from the main H.T. linc.
Overheated or burnt-out resistors are always a
pointer to an H.T. short.

Sound Section

We will now presume that heater and H.T.
volts are now available throughout the receiver.
The next step is to make the sound seclion

(Continued on page 242)
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THE TECHNIQUE DESCRIBED

OST rcaders are by now aware that it is
much more satisfactory to be able to
observe the effect of a trimmer adjust-

ment on a response curve displayed on the screen
of a C.R.T. than to rely on the limited information
given by an indication on an output meter at
various spot frequencies. In the Jatter respect,
however, a curve based on the output meter
indication at various frequencies may be produced
if desired, but this is surely a tedious process and
one that cannot easily be performed.

Instructions o )
More TV set makers are now providing align-
ment instructions embracing the use of a

wobbulator and oscilloscope. Some are even pro-
viding two sets of instructions. one relating to
the ‘scope method and the other to the spot
frequency method where a signal generator and
output meter are used.

The connection of the 'scope and wobbulator
for TV alignment has been explained in these
pages on many occasions. So far as the vision
section of a TV receiver is concerned, however,
the “Y 7 'scope voltage is picked up either from
across the vision detector load resistor or from
across the output of the video amplifier valve.
In the latter instance it is often more convenient
to take the connection direct from the appropriate
pin (cathode or grid, depending on how the tube
is modulated) on the picture tube.

A Frequency Marker i
When making trimmer adjustments in a vision

channel while observing the response curve on the -

C.R.T. it is essential to know the range of
frequencies covered by the curve. To aid in this
respect a signal is applied to the receiver under
test together with the normal wobbulated signal.
This additional signal gives a little burst of R.F.
at a point on the response curve corresponding to
the frequency of the signal (see Fig. I).

Clearly. then, the frequency at any significant
point on the response curve can be determined
simply by adjusting the tuning of the marker
generator until the burst of R.F. (generally known
as a marker pip) is at the required point on the
curve, and then reading the frequency on the
scale of the generator. As the frequency of the
marker genecrator is swung from, say, the
frequency corresponding to point A on Fig. 1 to
the frequency corresponding to point B, the
frequency marker will appear at point A, slide
up the curve, along the top and then down the
other side and disappear at point B. Thus a
means is available of accurately determining the
width of the curve in terms of frequency.

Some wobbulators designed for TV use have a
terminal available for injecting into them a marker

By F. Palmer

frequency. If an instrument of this kind is not
available, however, it is quite a simple matter to
inject the two frequencies simultaneously into the
E:ceiver by using a network such as that shown at

ig. 2.

If it is found that the frequency marker extends
over a large area of the response curve and hides
important contours of the curve, the marker can
be sharpened up considerably by connecting a
0.0014F capacitor across the “Y” and earth
terminals of the 'scope. :

Fig. 3 shows how the ‘scope, wobbulator and
marker gencrator should be connected.

A Calibrated Graticule

Particularly during the operation of TV align-
ment, it is often necessary to know the relative
amplitude of the displayed response curve at
various points along the trace. For example,
when aligning normal receivers it is general
practice to arrange the alignment of the LF.
stages so that the response at the nominal vision
carrier frequency is 6dB down. :

A calibrated graticule which can easily be fixed
in front of the C.R.T. screen is a considerable
aid in this respect. Such a device can be made
quite easily by scribing a piece of Perspex as
shown at Fig. 4. The size of the Perspex should
be such that it fully covers the front of the tube;
some commercially produced ‘scopes have sliders
at the front of the instrument for taking a graticule
by some other means.

If the deflection amplifier is fairly linear. the
horizontal dB lines may be marked off as
percentages of response amplitude as follows:
3dB 70 per cent.; 6dB 50 per cent.; and 20dB
10 per cent.

Method of Alignment

.Fu]l alignment procedure cannot be given in
this article. as the alignment procedure varies

considerably between receivers. As has been
Frequency Marker
Response
Curve

Response — s

i

_A B8Y
————— Frequency

Fig. 1 —The formation of a frequency marker on a
response curve.
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intimated previously in various articles, optimum
results are attainable only if the procedure given
in the maker's instructions is closely followed.
This applies to service cngineers as well as
experimenters, for although a picture will un-
doubtedly be obtained by employing the “ guess
and adjust " method, the operation can never be

From Wobbulator

From
Marker
Generator

Output to Receiver

Fig. 4.—A network suitable for injecting two signals
simultancously into a receiver.

considered conclusive. and one is always tempted
to readjust here and readjust there. always aiming
for something a little better. Of course. if the
instructions are really unobtainable then  this
course has to be adopted.
Even when employing the
visual method of alignment it
is always best to adjust the
sound rejectors  first by
applying a spot frequency
equal to the sound LF. and
sctting the associated tuned
circuits for minimum output

Oscilloscope

O <
oM
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Large Signal

Although a frequency marker can readily be
produced at the sound rejection frequency on a
displayed vision response curve, as shown at
Fig. S(a). it is necessary to tune the rejectors with

a signal considerably larger than that obtained
from the wobbulator to provide a responsc
display. If it is endcavourcd to adjust the

rejectors. therelore. while observing the vision
response curve (i.e.. adjusting for maximum dip
at the sound rejection frequency). one often finds
that the optimum point ol rejection is not
registered on the curve.  What happens is that
the curve dips correctly as the rejectors are tuned
towards the sound frequency. but from a certain
point and up to the point of optimum rejection
no further dip is indicated.

After adjusting the rejectors it is general
practice to align the sound section of the receiver.
This can be done by cmploying the ‘scope and
wobbulator method. as detailed some time ago
in these pages. The more popular method. how-
ever. simply involves  connecting the “Y "
terminal of the “scope across the sound detector
load resistor. applying a modulated signal at the
sound LF. to the control grid of the first valve.
which is common to both sound and vision (as
when adjusting the rejectors) and adjusting the
appropriate trimmers in the sound channel for
maximum amplitude trace. after sctting the time-
basc frequency at about S0c/s.

Marker
Generator

Out £

Wobbulator

X

£ Out
]

240

AAAAMAAA A

from the vision channel. The

AMAAAAAAAN 2.
VIVVVVVVY VYVYVYVYY

‘scope may be used as an out-

put indicator in this case by ] 200/ pF

connecting the “ Y ™ terminal
across the diode load resistor
as for wobbulator alignment.
using a  modulated input
signal and adjusting for

falilal

i

7o Det. Load

Receiver aSial

under test |

o

!

Signal to

minimum amplitude trace,
with the timebase running at
about S0c¢/s.

or Video Amp.

+3 db/ \
Normal Signal / \—/ooi’/,’
~30b l \-70%
~6db \ / —-50°
—2006 ~/ A
(o)

[}

Fig. 4.—A suitable picce of perspex scribed to form
a graticule, as shown, considerably eases visual align-
ment of TV receivers.

Receiver

Fig. 3.—A block diagram showing how the ‘scope, wobbulator and marker
generator should be connected to a TV receiver.

Using the arrangement as illustrated at Fig. 3. it
is general practice next to connect the wobbulator
output to the signal grid of the final vision L.F.
valve.  The wobbulator is adjusted to provide a
frequency sweep in the region of plus or minus
4Mc/s relative to the nominal vision LF.. or as
stipulated in the alignment instructions. With the
timebase running between 12¢/s and 50c¢/s the
trimmers appropiiate to the final vision should be
adjusted. aiming for a curve something like that
shown at Fig. S(b)—it should be noted that this
is for a single sideband vision characteristic.

The output of the wobbulator is then trans-
ferred to the signal grids of the preceding vision
LF. valves in turn. working back to the first valve
in line, and adijusting the tuned circuits. Curves
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after the style of those at Fig. 5(c) and (d) should
be resolved. .
The LF. transformer in the anode circuit of the

Marker

Frequency
Sound . Vision
Rejection Carrier
D -

\

Frrequency — ~— Frequency

@ JJ\‘\ (£)

~— Frequency

JANA

~&— Frequency -— Frequency
(d) (e)
Fig. 5.—Response curves obtained during the process
of TV alignment.
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frequency changer (or mixer) valve should be
adjusted to produce a curve something like that
at Fig. 5(e), when the wobbulator signal is applied
to the signal grid of the valve concerned.,

In cases corresponding to displays (b) to (e)
it will be observed that the I.F. corresponding to
the carrier is approximately 6dB (50 per cent.)
down the right-hand side of thc curve, as indicated
by the frequency marker. This, of course,
indicates that the I.F. stages are tuned and
adjusted to have a single sideband characteristic.
Moreover, as the arrows indicate a rising
frequency from the right to the left of the
response curves, it will be seen that the nominal
1.F. falls on the lower sideband of the curve.

Oscillator Frequency

It is worth while bearing in mind that this LF.
scale will be produced only on receivers whose
local oscillator frequency is higher than the
carrier frequency; on sets of this kind the sound
channel L.F. is always higher than the vision LF.
A mirror image of the overall vision characteristic
is thus presented in the vision LF. channel. When
the wobbulator signal is applied to the aerial
terminals, or injected before the frequency
changer, the frequency scale of the displayed
overall response curve will, of course, show a
rising frequency from left to right.

TWO INTO ONE
(Continued from page 239)

function. Now, different makers have several ways
of tapping off sound. Here a further inspection
of the circuit diagram is necessary. Some have
two or three stages of sound LF.s, others only
one, as the previous LF. stages are for both
sound and vision. In checking sound, where there
are no signals, it is best to use¢ the radio receiver
method and start at the output stage, working
towards the aerial from there. I should have
mentioned before that, in all these tests. the lower
frequencies (Band 1) are best for first checks.
Whilst making this progressive test through the
sound section, it may happen that a point 1s
reached where there is a response from the
speaker. Here check voltages at anode and screen
(if any) of valve stage. Readings are generally
given on the circuit diagram. Check also cathode
voltage and coupling condensers. Very little
trouble can be expected in LF stages unless some-
one has interfered with trimmers. The frequency
changer stage may cause some trouble. Here
make certain that the frequency changer valve is
good. Some valves may appear quite good in
another stage but do not oscillate. Many manu-
facturers use an R.F. pentode as a frequency
changer. This valve is the same type as used for
I.F. stages, so valves may be changed over if the
frequency changer is suspect. Again check anode,
screen and cathode voltages if trouble occurs.

The R.F. Stage
This is generally an R.F. pentode stage with a
contro) in the cathode circuit to govern amplifica-

tion. This control in older sets is either the
sensitivity control or the contrast control. Check
these for continuity and contact of wiper to track
throughout its travel. Refer to circuit diagram
again, as this control often governs the first LF.
valve as well. Again check electrode voltage
readings and compare with readings on circuit
sheet. Check the coils for continuity and observe
that the aerial connections are sound. Very small
capacity-coupling condensers may be changed if
suspect. If you live a good distance from a
broadcasting station, it will, of course, be neces-
sary in these initial stages to use an outdoor aerial
if reception is expected. By this time I think that
reception of sound could reasonably be expected
so we will now proceed to the next stage. which
is the vision section including the frame and line
stages. Before tackling this it will be necessary
to have the cathode ray tube working.

(To be continued)

JOIN THE PRACTICAL GROUP

PRACTICAL WIRELESS ... ... 1/6
Every Month,

PRACTICAL MECHANICS .o 13

Every Month.
Devoted to Mechanics, Science and Invention.

PRACTICAL MOTORIST ... .. 1/6
Every Month.

PRACTICAL HOUSEHOLDER ... .- /3
Every Month.
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LOUDSPEAKER UNITS

% All brand new. % Note special prices.
* All pern;)an;rllt Ma:né-t 3dohms impedance.
51'~n. Units by Plessey, Goodmans, Lectrona. “HTEPED % Al
= SUPPLY CO.
6lin. Plessey . 188 VALVES GUARANTEED ALL TESTED floor
&136111 Gé’yod";ﬁns . 2gg BELFORE DESPATCH
n. Elac Plesseyv ...
6in. x 4in. Plessey ... 19'8 | A%Z31 10-1 KTi0l 106 ’1"[‘4 5
7in. x 4in. Goodmans 19'8 | D12 7. RTWEL 66 o1 7’6
7in. x 5in. Goodmans 19'6 | DF96 5/9 ! MHLA (Met) | 5(’.:1(" 66
8in. X 5in. Goodmans ... . ... 25'¢ | DHIOL - [559G 8-
10in. x 6in. Plessey 256 | DKI6 8 9 | MKT4(7- p' | 574G 2-
8in. Loudspeaker Units 3 ohms Impedance | DLI6 8'9 . 12 - | 6A7T 10~
with a matching Output Transtormer | EBC33 89 ‘ peeat 9~ [ 6ALS 56
suitable for 6V6. Brand new but soiled. | EBC4l ~ 96| PCF80 96, 6AMS  1R'6
offered at a Special Price of 116 each. | ECC84 10-) PL81 12 8 ) 6AMSE 5-
po\mge 26, ECC85 986 | I’L#2 86| GF1L 14 -
B e lhonn oe|bva ‘B8 |G 14-
E 2 (! AF15 14'-
TELEVISION TUBES ECHAL 9.\ PENVA _|GKIG 4
ECL80 2 12/6 6K8G 76
Regunned 12 Months’ Guarantee. EF30 59| PEN25 6. BL6G 8/
Moxst types availabie E.G.. M.W. 4364, £6; | EF40 146 ' PENA{ 15'- 6Q7G 7’6
CRM 111, £5. 100 CRM 171, £6." Carriage | EF4L 99 SPil 3- 6SLIGT 8'-
& Insurance EF42 11- 8Psl 3/- 6SNIGT 78
— — | EF86 13- U25 14 - 6V6G 6i-
REC ) ElLA41 10'6‘ CH12 106 6V6GT 7
1 EL42 10'6 | VU39 GX5GT -
12v. 1 amp. 4/3 12v. 3 amp. ...108 | EL84 9/- | (MU12118 9 | 12AT7 76
12v. 2amp. . 7= 12v. 4 amp. ... 12 - [ EMB0 10- WAIM 1061 12AUs 8-
12v. amp . 14/6 EYs51 10 - | WIOIM 126 12AX7 8 -
— = P — 10 - XTRM 10 - ‘ BA6C 10 6
\l TOMATIC (ll ANGER UNITS 7 - 721 (4-pin) %LAGT 10 -
The latest Collaro Conquest 1- <poed auto- | GZ32 12 8- |52
changer, (n cream with Studio ** O " insert. | KT32 14 - 1C5(‘T 12'6 1 29/‘1 96
Brand New. fully guaranteed, £7.19.6. plus | KT33C 86 106 ! 42 8-
packing and postage. 3 6. KT66 176 1R y 76180
CCIUle 4-speed  single player unit wit’t,h1
automatic stop. cream. turnover crysta a (\Gp rge
cartridre, hrand new and fuaranteed. CATALOGUE
£6.19.6. B.S.R. UAB. 4-speed Mixer Aufo-!10Our 1960 catalogue is now available.
matic changer. manual and auto-control, Please =end 1 - in stamps lor vour copy.
compicte with the latest B.S.R.™ ful-fi " | | Trade Catalngues also available ; please
mqk-UZ.ﬁ lgaémage and packing. 36. Our | fattach vour Business Letter Headins.
price .0.

A\I PHA RADIO TERMS.—Cash with order or C.0O.D.
13 dd 19 40 - ad

Y20 ac
nul (dtalogue

Pex sondl shupporb 9 a.m. to 5 p.m. Mon:day to Friday.

88 ' 2volt Lamp.

426 ; € add 36. Minimum C.0.D. Fec and Postage 3 -

Postaze and Packing charges extra. as follows : - va
For full terms of business see inside cover of
Saturday 10 a.m. to 1 p.n.

[ ] ACOS MICROPHONE i
" 4 a g I I Acos Mic 331 1V§Lal Stick Microphone for

k or floor stand unit for
high quality recording, broadcasting and
public address work. List Price, £5.50.
OUR PRICE 39'6. With stand 47/6 ; with
and adaptor 52'6. postage 16.

AL TURNOVER CARTRIDGES
Types HGP, 37/1 : HGP/595C. GC2, TCS,
Power Point. cL( ™ eLc., 15 8 each. Acostereo
Typo7d 35 - eac

TRANSISTO

use as a hand. d

lenry

'Red Spot. 5 White Spot, 7/6 : XBI102
‘ ED [SWAN 10'-; XAl04 EDISVEA;N. 18:-.
YA Y \\‘\

4"3W 3 Ww. 4 3P 3W, 3'-; 3P 4W,
"i 2W 3’ . 2P 6W. 3'-

VOLU \ll, ( ONTROLS
Less s

h, 2/10. Single pole Switch, 3/9.
Double pnl(- switch, 4’8. All valves. Good

selection of ** Specials.” Sec our catalogue.

CILA each
6in. 4'8
8in. 8/

10in. 73

f 12m. > 59
o 89

86

6/-

12/-

86

14 -

ANSFORMERS  Primary

T
0 volls

. 2volt 3amp
4yolt 14 amp...
4 volt 3amp

5volt 2amp ...

8.3 volt L amp .. 58
6.3 volt 1t amp .. &9
' 6.3 volt 3 amp .. 10 -

12 volt ¢ amp .. .. b9

Order value 10'- add

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

and Avo

For Safety’s Sake

use

! AVO Prodclips [

ensuring

4. Correct
high lights.
Pat. No 7438/1

with Trigger-Action Spring-Loaded Ciips
types.

PRESS TRIGGER TO OPEN Mazda.

RELEASE TO GRIP Pyrex) types.

loaded AVO Prodclips.
Cleverly designed for use as insulated prods. they are invaluable
for reaching and holding test points which are difficult of uccess.

Suitatle for use with AvoMeter, Multiminor
Electronic  Test

ﬁy(@LTD - AVOCET HOUSE

92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I.

A NEMBER OF THE METAL INDUSTRIES GROUE OF COMPANIES,

ViCroria 3404 (12 lines)

Cathodocn,
English Elccrric.

ALL 127 Sizes,

Safety first every time with these patented spring- 147 Sizes, £6.10.0.
157 and 17" Sizes, £6.19.0.

The following allowances refundable on our receipt
of your old tube in container supplied.

TELEVISION TUBES

LAWSON TUBES NOW OFFER TELEVISION
TUBES INCORPORATING THE VERY LATEST
ADVANCES IN TUBE DESIGN.

PECIFICATION :

Corrcet plug in replacements for ali types.

2. Aluminized small particle silver activated screens.

high brilliance,  fine

maximum contrast.

3. Latest type clectron gun assemblies with smaller
anode apertures. giving tiner focus.

Percentage  bluc

definition  and

phosphor for whiter

5. Improved emmisive substance for cathode coating,
giving better emmision and longer life.
6. 12 months

full replaccment guarantee.

Correct replacements for all Mullard (AW and MW)

Emitron, Cossor. G.E.C.,
Emiscope and Brimar (lncludmb
£5.15.0. Post Packing and
Insurance 10/6. Terms
C.0.D or C.W.O.

Post Frez 15”7 and 177 Sizes £1.0.0.
15/- {27 and 14" Sizcs 15.0.
Meter Leads. .
per pair. IBAVE THE VERY BEST.

g LAWSON TUBES,
156, Pickersleigh Road, Malvern, Worcestershire.

WwWWwWWw.americanradiohistorv.com



www.americanradiohistory.com

244 PRACTICAL TELEVISION February, 1960

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. .All types—Triodes
to Electrostatics.

12 months’ Guarantee and Free, immediate
delivery.

Please write or ’phone.

MIDLAND TUBES LIMITED

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

DO-IT-YOURSELF

TRAINING TECHNIQUE

P < RADIO s ELECTRON/ICS

You LEARN while you BUILD..

SIMPLE...PRACTICAL ...FASCINATING . . . ist sage reieiver

ANNOUNCING—after many Years of highly successful operation in
the U.S.A. and In Europe—the latest system in home training in
electronics 1s now introduced by an entirely new British training
organisation. AT LAST—a comprehensive and simple way of learning
—by practical means—the basic principles of radic and electronics.
with a minimum of theory. YOU LEARN BY BUILDING actual
equiPment with the components and parts which we send you. You
advance by simple steps using high quality equipment and perform- Servicin,
ing a whole series of interesting and instructive experiments. No 2ETTICING tppt
mathematics! INSTRUCTION MANUALS and our teaching staff commercialreceivers
embploy the latest techniques for showing clearly how radio works

in a practical and interesting manner. You really have fun whilst

learning! And 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 textbooks

are included with the Courses. IN FACT for the ‘Do-it-Yourself’ enthusiast, .
the hobbyist. or those wanting help with rig;xr radio career training. or to Amplifier.

Test equipment
supplied

LOTO OF INSTRUCTIVE
EXPERIMENTS AT HOME,

5

h@ w&ﬁ

set up their own full or part-time servic business—then this new_ and oscillator and R e
exciting instructional system 18 exactly what s needed and it can all -be detector circuits Power supply circuits
provided at very moderate cost. Easy payments available. Post the coupon

now, for full details. There 1s no obligation, ———————— e —— —— —— — )

To: RADIOSTRUCTOR, (Dept. G40),
44 Market Place, Reading, Berks.

Pleose send brochure, without obligation, to :

BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR
e HI-FI INSTALLATION—AND LEARN AS YOU DO IT

RADIOSTRUGTOR 2

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

Name
BLOCK
Address - CAPS.
PLEASE

(821)  We do not employ representatives 2-60

www americanradiohistorv com


www.americanradiohistory.com

February, 1960

A SIMPLE CIRCUIT WHICH

N our May issue we described a remote
switching device which has aroused consider-
able interest. and it appears that most viewers

need to make adjustments from time to time
during an cvening's viewing without having to
feave a comfortable chair. Normally it is possible
to sct brightness and contrast levels so that no
adjustments are required during one period of
viewing. but many object to the musical back-
grounds to plays and travel pictures. etc.. whilst
many advertisements are much too loud and in
many instances objectionable. if the general level
of sound from the set is adjusted for the majority
of the programmes. The following device enables
one to adjust the volume without rising from
one's chair. and although designed for use with
my home-made receiver can be adapted to prac-
tically any set and normally should introduce no
complications of any kind. It has the advantage
that it can be plugged into the set when required.
and upon removal the set is exactly as it was
before, and can be used, if required. without the
control.

The Circuit

The principle of the control is simply that
another variable grid resistor is connected in
parallel with the volume control in the set. In
practically every set. the volume control is a
variable grid resistor forming part of the coupling
between the sound detector and the first audio
stage (Fig. 1). If. now, a high valuc variable
resistor is connected across this control it will
have little effect at its maximum value. but as
the resistance is reduced it will gradually put a
short circuit across the volume control and have
exactly the same effect as adjustment of the
normal control. If the latter is set for maximum
volume. and the extra resistance is set to mini-
mum value, then the output from the receiver will
be inaudible. or nearly so. Turning up the extra

resistance without touching the volume control
of the ser will give exactly the same eflect as the
adjustment of the normal control. and there is
one very valuable additional advantage which
In Fig. 2 it will
in broken

may be obtained with this idea.
be noted that a condenser is shown

Coaxial cable

. &
e

Volume
Remote Contro/
Contro/ in

Receiver-r

Fig. 3.—The complete wiring of the remofe volume control.

PRACTICAL TELEVISION

Remote Volume Conirol

IS EASY TO WIRE
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By W. J. Delaney

lines on the carthy side of the extra variable
resistance. and this has two cffects.  Firstly. it will
remove any rish of danger if the extra resistance
is used with an A.C./D.C. receiver and is not
enclosed in an insulated box. and secondly. it
functions as a *loudness "' control. As the value
of the resistance is reduced, the higher notes will

H

Vv

—_L- _—
Fig. 1 (Left).—Conventional volume control circuit.
Fig. 2.—Wiring of the extra control,

be by passed. giving the effect of emphasis of the
bass at low volume. thus counteracting the cffects
of normal hearing at low volume settings.

Construction

The construction of the device is simple.  All
that is required is a M variable resistance at
poicntiometer. a plug and jack. and a few yards
of normal 75ohm coaxial cable. The mounting
arrangements can be left to the individual con-
structor.  In my own case the control is mounted
on a small picce of Paxolin to which is affixed
a narrow strip of thin leather which hangs over
the arm of an armchair. To avoid the coaxial
cable being pulled away from the control. two
holes {in. apart are drilled in the Paxolin and
the lead is threaded so that it grips tighter if
pulled. The jack may be of any type. but a
single contact only is required—for the tip ol the
plug. The body of the fatter makes contact with
the frame when the plug is inserted in the jack,
and this is connected to the chassis of the recciver.
To fit the device. access must be obtained to the
volume control. and a short length
of coaxial cable is used. The
centre lead being conncected to the
“hot” end of the control (the
end to which the coupling con-
denser is  connected). and the
screened braiding is joined to the
nearest “carth 7 point.  The jack
is now mounted on the side of
the cabinet. in a convenient posi-
tion. on a small square of Paxolin
7% which is itself attached to the

wooden side of the cabinet by
four small screws. This enables
(Continued on page 260)
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Television Receiving Licences

THE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of November,
1959, in respect of television
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland.

Region Total
London Postal ... ... 1,761,438
Home Counties .. 1,322,428
Midland... 5 1,533,149
North Eastern ... 1,629,282
North Western... 1,343,388
South Western... 343,473
Wales and Border Counties ... 596,149
Total England and Wale: 9,015,307
Scotland 844,670
Northern Ireland 127,028
Grand Total 9,987,005

ITV in South-west England
HE INDEPENDENT TELE-
VISION AUTHORITY has

decided to accept, subject to
contract. the application of a
group formed in South-west

England under the chairmanship
of Mr. Peter Cadbury to pro-
vide the programmes for trans-
mission from its Devon and
Cornwall stations. The group,
which will be known as West-
‘ward Television, will have its
headquarters and studios in
Plymouth.

The authority plans to bring
Independent Television to South-
west England in the summer of
1961. Two stations are to be
constructed, one at Axminster,
in Devon, and the other near
Liskeard, in Cornwall. Their
service areas, taken together,
will include over a million
people. When the stations begin
transmissions some 96 per cent.
of the population of the United
Kingdom will be within the
combined service areas of the
avthority’s thirteen transmitting
stations.

Electronic Reading Machine

AN order has been received

by Solartron Electronic
Business Machines  Limited,
Farnborough, Hants, a subsi-
diary of the Solartron Electronic
Group Ltd, Thames Ditton,
Surrey for an electronic reading
automaton from Domestic Elec-
tric Rentals Limited. This
application of the machine
introduces a new and streamlined
method of rental and credit-sales
accounting.

The Solartron ERA will read
directly information recorded by
Nztional Cash Register mach-
ines at each branch of Domestic

2

On December 14th, 1959, His Majesty King Hussein I of the Hashemite

e

A

Electrical Rentals radio-TV
rental organisation. This in-
formation. which will include

the customer’s account number
and rental payment amount. will
then be automatically punched
at a far greater speed than is
possible manually, on to 80-
column ICT cards for subsequent
use in a standard punched-card
installation.

The Solartron ERA has been
designed to recognise printed
characters and to convert this
information for use in punched-
card or computer installations at
a considerably lower cost than
that of manual key punching.
This reading and information
conversion can take place at a
speed of 200 to 300 characters

Kingdom of Jordan visited the Marconi Works at Chelmsford. In the

picture he is seen (centre) examining units of an AD2000 Doppler Navigator.

On the extreme right of the picture is Mr. F. N. Sutherland, C.B.E., the

Managing Director of Marconi’s and on the extreme left is Mr. R. Telford,

the General Works Manager. Second from the left is Mr. H. J. H. Wassell,
the Manager of Test Department.
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per second with an accuracy far
in excess of that achievable by
human means, even after veri-
fication,

I.T.A.’s Dover Station

HE ITA regrets that it did

not prove possible for the
Dover Station to open as plan-
ned. but every effort has been
made to overcome the technical
problems associated with it. 1t
was necessary to mahe special
tests at the station in order 1o
establish that the signal from the
main dircctional acrial system
would not cause an unacceptable
degree of interference in the ser-
vice areas of certain existing tele-
vision stations on the continent.
These tests began on Monday.
23rd November and did not
follow the normal pattern of test
transmissions as  they were
designed solely to enable field

strength measurements to be
made on the continent.
Appointment

HE BBC announces the

appointment  of Mr. G.
Dukes as Engineer-in-Charge of
the Les Platons television trans-
mitting station Jersey, Channel
Islands. in succession to the-late
Mr. J. J. Allen.

Mr. Dukes joined the BBC in
1944 and has served as a tech-
nical assistant and later as a
maintenance  engineer  at  a
number of the corporation’s
transmitting stations in both the
sound and television services.

He was appointed assistant
engineer-in-charge of the Row-
ridge television and V.H.F.
sound transmitting station in the
carly part of this year from
which post he has taken up his
pew appointment.

Mullard Premium

]N order to encourage the pre-
sentation of original papers

on various aspects of television.

Mullard Limited are offering

The Television Society a new

yearly premium of £20,

This premium will be awarded
by the Council of The Television
Society to the author of the best
paper submitted during the year
and subsequently published in
their journal.

Petrol-buying Survey

/XNALYSIS of a petrol-buying
LY gupvey carried out in all

TELEVISION TIMES

ITV arcas shows that the pro-
portion of ITV households buy-

ing petrol is higher than the

comparable figure in respect of

all homes in the survey arca.
TAM  reports. The  survey,

247

O.B. Units for Australia

HE first ol two  air-
conditioned Outside Broad-
cast Units supplied by E.M.L
Electronics Ltd. to the Austra-
lian Broadcasting Commission

e R
m%mv
i
s 3

=
)

Branches of the Westminster Bank in Manchester have been connected with

each other by means of a closed-circuit TV system.

Here the Lord Mayor

of Manchester (Ald. 1. Quinn), watches the start of the televising of accounts
from Branch to Branch.

during June and
year. showed that
29 per cent. of the
[4.848.000 homes in the arca
surveyed  were  petrol-buying
houscholds. 34 per cent. of the
7,494.000 ITV houscholds were
petrol-buying.

For purposes of the survey,
every  houschold  using  any
motor-vehicle  privately,  from
estate-car to scooter. was con-
sidered as  petrol-buying.  As
carlier TAM analyses have
shown. possession of a car was
gererally more likely to be
found in [TV houscholds. The
latest figures reveal that 24 per

carricd out
July  last
whereas

cent. of all homes ran cars
against 28 per cent. for ITV
households. The difference was

more evident in the London and
Southern [TV areas. though not
so marked in the Scottish.
Northern and North Eastern
ITV arcas where possession of
cars was less common,

www americanradiohistorv com

left London docks recently for
Adelaide.

The vehicle. which will use
three of the latest E.M.1. Image
Orthicon  Cameras Type 203,
will provide complete mobile
studio facilities for the A.B.C.'s
television  outside  broadcasts.
These new cameras are designed
tn provide extremely  stable
signal output and thus easc the
operator’s task. They can be
fitted with cither 3in. or 44in.
Image Orthicon pick-up tubes,
and in this instance use¢ 44in.
tubes.

The lens turret has five posi-
tions—one of which can mount
a diascope or an additional lens
on a removable panel which
allows the quick replacement of
the pick-up tube.

Basically, the unit is divided
into  three areas—production
areca and control  position,
equipment  compartment and
driver’s cab.
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TRANSISTOR SOUND TUNE

VPO PP PRRR RS S S SO S S N st aa s L S e s
RECEPTION OF BOTH BBC AND ITV CAN BE OBTAINED By P. Gran

LTHOUGH most readers
are aware that transistors ROCCSRCA
for operation on wave- ) # l—‘
lengths employed for television 55’,‘3‘/) e
transmission are expensive and ) Phones
often difficult to obtain, they may | pipore V2 E
not realise that it is possible to |A4eral Concentric q

o H g uner - (3
build up a simple receiver for TV «0SB5pF -Li'
Diode ¢ | ¢ > CG—[;

sound employing conventional
transistors. A crystal diode is
used as a detector and operates
efficiently at the frequencies con-
cerned.

Tuned Circuit
In order to secure adequate

T T Y

~1
S
S
3

results  with such a simple Zf__o *000WF Switch
detector. the tuned circuit used in %2

the receiver must be of very high

efficiency. The one used in this | |ﬂ:

receiver is a coaxial line made % 25pF

from a’ sheet of copper some 9in. Fig. 1.—The circuit diagram. C1 is not in circuit for ITV.

X 5in. with a centre conductor

of threaded brass rod. The copper sheet can be used for the purpose. It should be

is bent into what might be termed cemented in position as far towards the earthy,

four-fifths of a circle with a sheet of brass or shorted. end as possible in order to avoid
reducing the efficiency of the tuned circuit.

%8 dia. hole for coax.earthing terminal The siot along the length of the tube is used
i to enable the aerial and diode tappings to be
/_T s 4}\ made easily. The best position for the connec-
1" 1" tion to the diode seems to be close to the live
% . : Pound capacitor disc and for the acrial nearer the

& 18’ dia. for brackets corners earthy end.

Ys
D - = [ A.F. Amplifier

) earp The complete assembly stands on the end plates
Hole to suit and the A.F. amplifier is arranged on a tray fixed

% 084 rod to the top. This arrangement, although making

the receiver bulky, keeps connections short and
y 4 Bend nd bolt 3 9 g

2ot to%:,,- enables trial and error adjustments to be made
with ease. Naturally much depends on local
conditions of reception and some experiment will

adie ol e

pe probably be needed before optimum results can
i be obtained.
Fig. 2.—The rear plate. Various types of audio amplifier were tried
soldered to the earthy end and another at the — 4"
“hot " end, bolted on with right angle brackets.
The centre conductor was made from a threaded 1 ,* ’.__ ’" [}
brass rod 3/32in. in diameter approximately. This o _K " /# %f' %;
rod was fixed with nuts to the centre of the % 1 ) Y dia. for brackets
shorted end of the coaxial line and the thread % 9 :
facilitated the mounting of the fixed disc of the R
tuning capacitor (which must, of course, be clear Hole 2o suit 16" dia. rote for
of the inside of the tube). The other disc of the Y trimmer bracket
capacitor was fixed to a short piece of th% threaded . :
rod passing through the bolted sheet of brass. To Y Front plate
save the tapping of threads, nuts can be soldered I;é g / Be”‘{n”’;-:,?;’,“" ‘
on to the capacitor discs and to each side of the
brass sheet for ease of mounting.
The central conductor of the coaxial line may
need some supporting and a small piece of plastic Fig. 3.—The front plate.
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R | 9A ﬁ-Jl
Front——=]| High Ympedance tap Insulating Low impedince Rear
plate % diz. brass disc support tap plate

084 rod GEX34
3long "E 'E aiode

"
Tuner /77@ ara.
brass disc _{ T

Termina/ earthing
coaxig/ cable

T screening
1 sidge of L
ce Concentric To
C/ 250pF Tuner ” Dipole
Trimmer Trimmer mounting (paxolin) 084 rod 9% long Aerial
Fig. 4.—Sectional plan view of the tuner. 7
- a3 {
and the arrangement shown in the circuit diagram I |
was finally evolved. With this circuit, by careful ,, R
adjustment of the variable resistors, the signal to 7 A
noise ratio is very much improved. @ “Brackets to be
The crystal diode is connected at one end 1o bent out to form
the disc of the capacitor and the other straight <Jé"_, springclip
to the base of the first transistor, a 25¢F conden-
ser being wired in the earth line. A 0.001«F
condenser from the audio side of the diode to | 5~ 3% Lid :
earth decouples any stray R.F. and similar capa- H Msterial 45’ paxolin 1
citors can be wired at other peints in the circuit herdbosrd etc. )
where there is an undesirable R.F. signal.
Operation =1
Initially, when tuning the receiver, the variable @ _I/el
resistors should be at the position of maximum
resistance; VRI1 is adjusted first, and then VR2. \ >
With the trimmer switch out of contact, ITV Fig. 6 (above).—Dimensions of the lid.

sound can be heard and with the trimmer switch  Fig. 5 (below, left).—Wiring ibove the wooden chussis.

@ Body of 9-way in contact, BBC sound comes in
B ‘~ Concentric Terminal  over a wide band.
TR surtary _NOOUE 4 Tuner. block The construction of the

receiver is relatively  simple
although ii calls for a certain
amount of skill when making
the coaxial line. As previously
stated, much depends on local
conditions. but the illustrations
show clearly the construction
employed and  worthwhile
reception should be obtained
from the outset.

Aerial

The acrial employed for this
receiver will depend on  the
location on which it is to be
used but in many instances the
normal household aerial will
be suilable. However, if it is
desired to listen to programmes
when this acrial is connccted to

the domestic televisjon receiver
ohones Front then obviously a separate aerial

®
SN A

ARNIRINRNRNN RN

T

SRR
L

i———0Diode
connection

SN

Sprung
contact

-

Right side

g Ny

2 il .
Lertisiae QT R T T P
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will be required. TIn districts close to the trans-
mitter an aerial can be made from. for example,
a length of twin plastic extruded flex such as is
available for mains use. This flex can be con-
nected in place of the coaxial cable to the tapping
on the tuned line. A simple dipole is made at
the other end of the flex by splitting it down
the centre until the two clements so formed are
of the required length. Naturally the length of
the elements required depends on the channels

T ) Right sice
1 'Iéo‘ia.ho/e g*off
Material
4%&° paxolin,
hardboard,etc,
1% 4% dia hole Fig. 7.—The
for 250pF sides of the
trimmer C/ 3 case.
TR %) .
Vs ! This hole_not
l on /left side
N 2
3% !
it is wished to receive. Dimensions for aerials
were in any case given in a very illuminating
article which appeared on page 182 of the
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7o Boay of
Concentric

Back

V277 2 77, Wil
N
Lert
Strap_nut for To Switch
securing box

to Concentric 7o VR

Battery
securing.
block

Fig. 9.—Under-chassis wiring.

between sound and  vision frequencies.  The
increase should be of the order of, say. 2in. for
channels in Band [ and 3in. for channels in Band
11

Naturally when using different aerials it will
be necessary in all probability to alter the position

of the tapping point for the injection of the
aerial signals into the tuned circuit. When the
tapping point is moved towards the capacitor end

of the tuned line however, selectivity will be poor,
especially on Band 1. At the other extreme,
with the tapping towards the shorted end of the

January. 1960 issue. In that article comprehen- 4/4'
sive details were given of sound and vision
frequencies for various channels together with e
the location of the stations and the polarisation 7 Holes marked ‘x‘on
of the transmissions. As reception of the sound X front penel only
only is required the lengths of the elements given s holes
in that article can be increased as they were or Phones
calculated to glve an acceptable compromise v 2.56"
Front 2—off % dis. hote ror
4" . Material Y'paxotin £ 4 e
I hardboard etc.  x connection
/ /A . Holes for fixin
;e' % [ | i eerews P Ty
/ dia hole K
¥; die. hote 4 L 1
lorGBattery lgads él re/?;sgo:crew jé ) . /y“.' //é 0
. . . . Fig. 10.—Dimensions of the front and rear panels.
Ly ’% s line. signal strength will be reduced. The optimum
% — =1t o = position will be found to be within two or three

KPosn‘/on for terminal ~"
block tixing screws

5 x
I T
Position for ) « Material
Sprung contact y . 4 thick
fixing screw on r 2
underside . s Plywood
) s
]
I )
ika l

Fig. 8,—The wooden chassis.

inches of the shorted end.

Amplifiers

Although the audio amplifier described here
has been found to give the best results with this
particular type of circuit. it may be possible to
employ a more conventional type of amplifier,
but the signal to noise ratio may be insufficiently
high and reduce the entertainment value of the
programmes. If the receiver is made up as
described it will be found to give good results in
many locations, but the design gives plenty of
scope for individual experiments.
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Recent TV
Developments

NEW CIRCUITS AND IDEAS
By G. J. King

HE most notable change in TV reccivers
during the past 12 months is the reduction
in cabinet depth made possible by the

advent of the 110deg. picture tube. Although it
has been in service for some time in the United
States, the 110deg. tube was only made available
in Great Britain at the beginning of 1959, and at
the end of the year, when this article was written,
atf least half the receivers in production made use
of 1it.

New Cabinets and Chassis

As a corollary to the 110deg. tube. is the new-
look chassis and layout, coupled with the change
in general appearance of receivers. Printed
circuit pancls are now a common feature, and
these are usually secured to a cradle frame which
carries the tube. loudspeaker and other com-
ponents, so that when the cabinet is lifted off,
the complete assembly remains rigid and in an
easily serviceable form. In some sets, the printed
circuit panels are also hinged, thereby easing still
further problems of servicing.

Cabinets are  considerably slimmer: . 17in.
models have a reduction in cabinet depth of
about 3in. over their 90deg. counterparts, while
the depth of 21in. models has been cut by about
Sin.  The so-called transportable set is now made
possible by these developments. and the majority
of manufacturers already have a set of this type
on the market.

Pictures have a better black-to-white contrast
when viewed in daylight or even bright electric
light. This is accomplished by * light filtering”
implosion guards recently introduced by one of the
leading manufacturers. The polarising element
is sandwiched between a laminate of two sheets
of clear toughened glass. The element polarises
light passing through the implosion guard from
outside the receiver, but any light reflected by
the tube screen is returned to the element at
such an angle to undergo appreciable attenuation
and to an outside viewer the screen appears dark.
Light produced by the tube itself. however,
undergoes very little attenuation as it passes only
once through the filter.

The Growth of Picture Tubes

Throughout the, development of picture tubes
the scanning angle has been progressively increased
to allow for the larger screen sizes without increas-
ing the overall length of tubes. The carly 9 and
i2in. tubes had a scanning angle of some 65deg.
and an overall length approaching 16in. The
introduction of the 14in. tubo brought the 70deg.
angle without an increase in overall length. The
70deg., 17in. tube resulted in an increase in overall
length to about 18in. but this remained almost the
same with the 2lin. tube and 90deg. scanning
angle.

TELEVISION 251

The 110deg., 17in. tube is only just over 12in.
in overall length. while the 2lin. tube of the
same scanning angle is slightly shorter than the
17in.. 90deg. tube—about 16in. The new 110deg.
tubes are in two sizes only ai present. 17in. and
2lin., and they use a standard tetrode electrostatic-
focus gun. There is one exception. however. and
that is the Siemens Ediswan CME1705 tube. The
neck is shorter than usual and a new design "of

- electron gun assembly is meounted very close to

the scanning coils. The overall length of this
tube is just a little over 1lin. One manufacturer,
at least. has taken advantage of this and pro-
duced one of the slimmest receivers which is less
than 12in. in depth.

Extra Scanning Power Required
The scanning power required is proportional

to the square of the scanning angle., and an
increase from 90deg. to 110deg. would normally

]
Line
Coils
Efficiency( ===
Dioce
ve
O Ferrlte
core
Line.
Amplifier
Valve
v/
I
Line | I
Osc. o
e EHT.
Rectifier

Line
Output
Transformer

% Chassis -

7z

Fig. 1.—The flux produced by current in L1 is cancelled
by the opposite flux produced by an opposite current in

L2. This reduces the magnetic loading on the linc output
transformer and almost eliminates line whistle.

mean an increase of scanning power of approxi-
mately 50 per cent. In practice, however. part
of the extra power requirement is offset by the
narrower neck of the 110deg. tube, which is 1{in.
in diameter against the slightly larger 13in
diameter of the 90deg. tube. This makes possible
a greater deflection sensitivity as the scanning
coils can be placed nearcr the electron beam
Extra scanning power is required, nevertheless,
and this is taken care of in several ways. Care
ful attention is given to the design of the line
and frame output stages. including the trans-
formers and scanning coils themselves. A slight
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increase in efficiency of the line output trans-
former is accomplished by an arrangement known
as “ D.C. cancellation.” The D.C. supply to the
anode of the line amplificr valve passes through
the transformer primary winding in the usual
manner. but there is in addition a further wind-
ing on the ferrite core through which the current

HT+ Line Output "
Transformer. =8

"

S

‘ =3

c/

Set to
valve

workin Vo/tage
poiné & dependent
resistor

) W Chassis
4

Fig. 2.—Automatic stabilisation of the line amplifier—
a form of AGC.

is arranged to flow in the opposite direction. This
is shown in Fig. 1. Here LI is the normal
primary section of the transformer and L2 the
additional winding.

Less Resultant Flux

The action of current flowing in L1. via the
efficiency diode V2. produces a magnetic flux in
the ferrite core. However. this flux is cancelled
by the opposite flux produced by L2. This keeps
the transformer core away from magnetic
saturation. reduces the magnetic loading. increascs
the transformer efficiency and—a most important
point—Ilargely eliminates the fine timebase whistle
which would otherwise be of disturbing strength
in such a high power line amplifier stage.

The efficiency is further increased by the line
output transformer being tuned on the third
harmonic principle. In effect, it is the leakage
inductance which is so tuned. It has been found
that if the leakage inductance of the transformer
is tuned to the third harmonic of the normal
transformer resonance. during the period of the
line flyback. the peak voltage on the efficiency
diode and line amplifier valve is reduced and the
peak voltage on the EHT rectifier valve is
increased. This leads to a greater EHT voltage
and allows the line amplificr valve and efficiency
diode to operatc under less stringent peak
potential conditions. It also leads to improved
efficiency by permitting higher turns ratios on the
transformer. Indeed. even with 110deg. tubes, the
majority of sets still usc relatively small line
outputs valves such as the PLS8I.

Frame Output Transformer
The greater power required for the frame scan

WWwW americanradiohistorv com
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is secured by the use of grain-orientated, low-loss
stecl for the core of the frame output transformer.
The PL34 class of valve is used as frame ampli-
fier. The deflector coils extend a good distance
up the cone of the tube to allow the electron
beam to be fully deflected over the large angle
without being obstructed by the end of the tube
neck. It will be recalled that corner cutting is a
sure sign that the deflector coils are not pushed
far .enough along the tube neck. This trouble
is aggravated considerably with the wide scan-
ning angle.

One characteristic of a wide scanning angle is
pin-cushion distortion. which takes the form of
slight concavities at the sides of a picture. This
is partly overcome by the use of specially
designed scanning coils. with a cosine distribution
of winding cross section. The remaining distor-
tion is almost eliminated by small permanent
magnets fixed close to the cone of the tube. These
are carefully adjusted during manufacture and
should not be altered in position without due
reason.

Thermistors

Thermistors are now invariably used in scrics
with the frame coils to correct the resistance
changes of the windings caused by heating which
would otherwise result in a steady reduction in
picture height. a symptom fiequently displayed
on some older-type sets.

Automatic Stabilisution of Picture

One big problem in the past has been the
maintenance of good EHT regulation and picture
size. There has been that tendency for the
picture to “breathe ™ (and in some cases to go
out of focus) with changes in average picture
brightness.

The circuit in Fig. 2 is used to provide auto-
matic stabilisation on at least one make of
receiver. Valve V1 is the linc amplifier valve
of which gain is controlled by the amplitude of
the line flyback pulse. The pulse is picked up
from a tap on the line output transformer and
fed via C1 to a voltage dependent resistor. This
resistor gives a rectifying action and an average
value of the flyback pulse waveform is developed
across it. and this value as applied to the grid
of the valve. via R1. is slightly negative. The
normal working condition of the line amplifier
is set by the potentiometer arrangement R2 and
R3.

Action

If the EHT circuit is suddenly loaded by a
brightness increase. for instance, the flyback pulse
amplitude will decrease. as also will the negative
voltage at the valve grid. The gain of the valve
will increase and the amplitude of the flyback
pulse will be brought back to normal. Conversely,
a reduction in EHT loading will increase the
negative control voltage and reduce the valve
gain. This is virtually an A.G.C. system in the
line amplifier stage which controls not only EHT
but also the line scanning current, since the fly-
back pulse depends on the current in the line
scanning coils.
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GETTING THE BEST FROM
RADIO AND TV SETS

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

All you need to know about

DOMESTIC WIRING
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All Makes
LINE OUTPUT TRANSFORMERS

MAINS DROPPERS
GERMANIUM DIODES
ION TRAPS

Radio and Record Player Units.
Technical Advice Free.
Terms:

Please enclose S.A.E. with all

TELEVISION SPARES

All Models

By return of post
FRAME OUTPUT TRANSFORMERS

DEFLECTOR COILS
LINE AND FRAME BLOCKING
ALL POTENTIOMETER AND SLIDER CONTROLS

OSCILLATOR TRANSFORMERS

METAL RECTIFIERS
FOCUS MAGNETS
E.H.T. CONDENSERS

Our Range of Spares is probably the most extensive in the country andincludes all Spares for Tape Recorders,

Service Manuals supplied on loan.
C.W.0. or C.O.D. All Components are supplied at list prices, plus 2/6 p.p.

enquiries.

NEWBURY RADIO

272, ROMFORD ROAD, FOREST GATE, LONDON, E.7.

MARyland 3100

BRAND NEW GIIJN
CATHODE RAY TUBES

Under the ELECTROVAC process at our fully equipped factory of
over 6,000 sq. ft., all tubes are opened, ALt expendable parts re-
moved, a Brand New Electron Gun fitted and avacuum produced to
give a performance and life AS NEW., Progressive picture and
vacuum tests over five days ensure the utmost reliability in service.
Each tube carries an unconditional Twelve Months’ Guarantee.
The following are prices for the most widely used types, ex stock :
|2” Mullard, Mazda, Ferranti, Emitron £6 6 o
Csthodeon, G.E.C., Cossor Types £ O
6.6.0

14" ) ”” » ””
£1.7.0

"
I 7 124 ” ” ”

2' 7 Mullard, Maéifi,tf:rl“r&r:)tei.s Cossor and £9 9 o

Plus carriage, packing and insurance 10'-, refundable in full
on receipt of old tube in our carton supplied.

Cash with order. Regret no C.0.D.
ELECTROVAC MANUFACTURING CO. LTD.
(Dept. P.T.13) Chapel Works, Sui:1ysid: Road. Chesham. Bucks.

GOVERNMENT SURPLUS
_AND MANUFACTURERS CLEARANCE

S, 500-0-500 Microamp. 3in. dia. 37/ ea. Dual Range
100 v, FSD 1 m/a, 20/- ea. ;: 50-0-50 Microamp.. 2}in.. 30/-
»\l-‘l{lz\l 5. New 3 element 22/6. b element 27/6.,

BLE 8d. vd. AIR SPACED 9d. DIPLEXERS 12/-,
S 1/-. 10/- doz. TRANSISTORS from 6/-.
10K-2 meg.

Long Spindle Midget.
D.P. switch 4 6.
. Twin Gang .0005 Standard 5/6. Midget 6/6,

v SYN. WTRS, 200 250 v. with gear train driving. 5 dials,
10-1.000 hrs. 25 - ea.
SEL., RECS, 12 v. 1 amp. 5/-. 2 amp. 11’6 4 amp. 15'-, 500 v.
1 amp Contamlno 30 35 mm. dlbce 10/-

AY PV.( ABLLE. Screened & P V.C. covered, 2/6 yd.

. Canned. 2020 mfd. 450 v., 2/8 ea. 25/- doz.
LIDERS. 10 ohm 30 w, for chargers, trains.
Rod Aerials. Med. & Long Wave, 10 - ea.
FING WIRE. P.V.C. 100 ft. 2/6. various colours
Large stocks. assorted sizes. from 2/6 ea.
P ARM with turn-over cartridge 19/6.
ING 2, 3. 4, 5. M/m 3d. yard, 2/6 dozen.
R \ll \l R II\L ACC U\IUL ORS. H.105. New. 15/~

CFRONIC TESTER

3i- ea.

1L1 5'- GDZ 8- 6?{4 7- EA50 1/6 | EY5l 5/-
1Ta 66! 6F1L 76 | 6Xs  7/- | EABCSO EY5l §i-
1U+4 G- | 6F6 - | 8D2 4/6 8/- | P61 4/-
3A4 6 | 6F13  7/6 | 9D2 /- | EB4l  7/6 PEN45 78
524 9~ | 6J3 6/- | 10F1  7/6 | EBSL 5/8 EN46 7/~
4D1 4/~ | 6J6 8/- | 126 7/6 | ECH42 8/- sp41 4/-
6AG5  5/- | 6J7 8/- | 12aH8 8- | ECL80 9/- | gpgl  4/-
6AL5 B/~ | 6K7  4/8 | 12AT7 8- | EF36 5/- [ yRiso/s0
6AM5 b/- | 616 6/6 | 12aU7 7/- | EF37  9/- B/-
6AM6 8/- | 6SAT  6/- AX7 7/- [ EF39 5/6 | yraa g/
6AQ5 6'- | 65C7 4/6 | 12BH7 10/- | EF50 3/8

6AU6 7/- | 68J7 5/- | 12SH7 “5/- | EF50 5/- | VCRYT
6BAG 8/- | 6SKT 5/- | 128J7 6/6 | EF80 8- 15/-
6BE6 5/86 | 6SL7 6/- | 125K7 5/- | EF91 /- | VCR138A
6BH6 b5/- | 6SNT 7/- | 15D2 _6/- | EF92  7/- 25/-
6BW6 6/6 | 6U5 6/6 | 50C5 10/~ | EL32 5/- | VOR139A
6C 5- | 6v6  6/6 - | EL91 5/6 25/

SECONDHAND VALVES. YOUR CHOICE, £1.0.0 for EIGHT.
ECLS80, 6C4, 6AM6. 6AG6. 6J6. EF50, 6BE6. 3A4, EF80. SP61. P6l,
6J5, PY80. PY82, Z77. €6ALS5. 6K7, 65J7, EL32, EF42, 6D2, 20PL.
6F13. SP4l. EY51, EB91, EF91. EF39, PCL83, EF36, PEN45. PEN16.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON
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Letters to the Editor

e et

e S T

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.

VALVES

SIR.—Could any of your readers or the valve

manufacturers explain why the present-day
valves used in television receivers are so prone to
early failure ?

This has puzzled me for some time. I am
referring in particular to such types as PCF80,
ECL80, PL81 and EYSI (or U25). In my experi-
ence in the older 12in. receivers, these valves
lasted far longer than they do now. Perhaps
other readers will confirm this. Could it be that
they were designed for these smaller screen
receivers and are unsuitable for the 17in. sets ?
Or could it be that the quality is poorer? The
present-day valves are not to be compared with
the old British 7 pin valves of 20 years ago,
many of which. to my knowledge, are still giving
good service, whereas you can fit a PL81 or EY51
valve in a television set and it often fails in less
than six months !

One further point I am curious about. Why
must some television manufacturers persist in
using the EY51 (or U25) which has to be soldered
in, in preference to the EY86 plug-in type, even
in the latest models 7—R. WHILLANCE (Durham
City).

REPLACING C.R. TUBES
IR,—“ Replacing C.R. Tubes” No. 6, in the
July, 1959, issue, covering the Murphy 240,
did not give full details of how to focus. )
The box which covers the base of the tube is
also the focus vernier control and can be turned
clockwise or anticlockwise. This caused me a
Jot of trouble before 1 discovered this simple but
elusive device. This fact may be of help to other

readers.—B. JoNES (Abertillery, Mon.).

TUBE CONVERSION

IR,—I was rather intrigued by your advice to
D. Jones in “Your Problems Solved” in
which you invite him to convert his tetrode tube
into a triode. This, of course, is a cure, but the
picture can never be as good as it was originally
and it is a far better plan to make some attempt
to clear the inter-clectrode short circuit. As the
symptoms described by D. Jones would indicate
that the short circuit was of an intermittent
nature, probably caused by a flake bridging the
electrodes in question, he would probably stand
a very good chance of clearing the fault by the
method which is now used throughout the trade,

using no tools or equipment other than two well-
insulated leads terminated in crocodile clips.

The idea is to flash the flake off the suspect
electrode and the method is as follows: the tube
holder is first removed and the heater leads to
the holder short circuited in order that the set
may operate with no supplies to the tube itself.
The EHT anode cap is next removed from the
tube and a lead connected to this with a crocodile
clip, the other end of the lead being connected
to the grid pin of the tube. The cathode pin is
now connected to chassis with the other lead.
The set is now switched on and as the EHT
rectifier valve begins to conduct, an arc appears
bett)ween the grid and cathode electrodes of the
tube.

Other inter-electrode shorts can be cured in
the same manner and I was once successful in
clearing an open circuit heater. I should like
to stress that, from some twenty tubes which have
been “given the treatment” only one was a
failure.—J. C. ASHLEY (Ash Vale, Surrey).

TV/IRADIO CHANGEOVER DEVICE

IR.—Mr. Wilmott's TV/radio changeover
device (December issue) is very good but
surely quite unnecessarily complicated. I have a
V.H.F. tuner standing on my console TV set, with
a two-valve amplifier in the cabinet itself. Power
to both tuner and amplifier is fed by a d/p switch
on the tuner itself, a natural and simple arrange-
ment. A changeover relay in the amplifier con-
nects the TV, speaker speech coil to whichever
of the two output transformers is in use. When
the relay is unenergised the TV sound stage
remains connected; when energised then the
V.H.F. sound stage takes over. And that’s all
there is to it! Admitted, one doesn't save an
output transformer but the scheme is simplicity
itself. Moreover, both output valves are properly
loaded at all times; beginners should be warned
against the slightest departure from Mr. Wilmott's
scheme of switching.—N. V. DinspaLE (Crayke,
York).

TIMEBASE FAILURE

IR,—In the November issue (Your problems
solved) R. J. Spencer of Belfast stated that
all he had on his screen was a vertical white
line. The model is a Sobell TI121 and you sug-
gested that either the PL81 or C43 capacitor
were af~fault. As the EHT is derived from line
flyback, failure of the PL81 would result in no
EHT. If C43 was faulty, that again would only
affect EHT. Having a white line on the screen
is an indication that EHT is present, so both
these components can be ruled out. Thus, the
line scan coil is probably at fault—K. H. SToNE
(Leicester).
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PARTS FROM OLD RECEIVERS CAN BE

HERE are considerable numbers of older
T type TV receivers on the market today at
low prices. Advertisers in this magazine
frequently offer sets (not working) at from as
little as £2 upwards. In the main. these are the
older type of 9in. or 12in. tube receiver. of which
adaptation to Band 1/Band [II operation is diffi-
cult or uneconomic, and the owners of which have
invested in a modern large screen receiver. Many
ot these sets are accepted by retailers in part
exchange for a new model. and doubtless consider-
able quantities of these obsolete sets accumulate
on their premises. of which they are only too glad
to dispose. Also. in many large towns. regular
auction sales of old receivers are held. at which
it is often possible to secure sets at extremely low
prices. the writer having frequently paid as little
as 25s. to 30s.

Spares

The first and most obvious use for these
receivers i1s as a possible source of “spares ™ for
one’s own domestic receiver, particularly if one
is able to obtain a model of the same make and
type; and indeed a number of manufacturers use
near identical chassis over a lengthy period; here
the owners of those invaluable volumes. Newnes’
“ Radio and Television Servicing ™ are in an
advantageous position; they can quickly ascertain
from the circuit diagrams and component value
lists which models are likely to contain items of
use as replacements in their own receiver, before
making a purchase.

However, this article is mainly concerned with
the uses to which the various components can be
put by the average radio constructional enthusiast.
and there is little doubt that these obsolete TV
sets have considerable breakdown value as a
source of components for construction of radio
receivers. audio amplifiers. testgear. etc.. and it is
from this angle that the following notes should
prove useful.

Purchase

At the start. resist the thought that there is prob-
ably “ very little wrong with the set ~ (if purchased
from a dealer. there is every possibility that there
will have been a remark passed to this efiect as
part of the sales talk!). Attempts to repair it may
well prove both costly and disappointing. True
you smay be able to make it work for a small
outlay. but the only result will be to have your
house cluttered up with a collection of. more or
less, working TV receivers. for which you have
no real use. Attempts to dispose of these to
hard-up friends or relatives are usually futile. for
whilst loath to purchase a set from you. they will
be only too glad to accept one as a gift. or a free
“loan ™ whilst their own is undergoing repair.
So be warned. one must be hard hearted to
proceed on these lines.

Possibly some 90 per cent. of the receivers on

USED AGAIN By J. B. Willmott

offer have been given up by their owners as the
life of the C.R.T. has ended; and as this compon-
ent is obviously of no use to the radio constructor,
its disposal is the first consideration. If there is a
firm in your neighbourhood which specialises in
the sale of reconditioned tubes. you may find
them prepared to offer a nominal sum of Ss. to
10s. for your surplus tubes, which is better than
nothing.  Failing this. the safest course is to
destroy it. Do not leave tubes lying around the

HT+

JepF J2uF

Primary

Secondary

Fig. 1.—Using a frame output transformer as a heater
transformer in a power supply circuit suitable for a
. small receiver or amplifier.

AC.
Mains

house or workshop. as they constitute a very real
danger from accidental implosion.

Disposing of the C.R.T.

The first action after unboxing the set from its
cabinet then. should be the removal of the C.R.T.
this should be carried out with great care. I[f
possible. wear goggles whilst performing this task.
It is usually simple to unfasten the straps holding
the tube in position. but difficulty is often experi-
enced in removing the scanning coils which are
found stuck fast to the neck of the tube. On no
account use force here, as the junction between
the neck of the tube and the ftare is the weakest
point. A good tip is to place the offending chassis
close to a source of warmth. such as an electric
fire. for half an hour or so. after which it should
be possible to withdraw the tube from the offend-
ing scanning coils. If you intend to take the
tube to a dealer. carefully pack it into a stout
carton; or. if it is to be destroyed. carry it out
into the garden. Dig a hole deep enough to bury
it well, and cover well with soil. It is then safe
to plunge a crowbar or pickaxe through the soil
to smash the tube. and the layer of soil will give
adequate protection from the danger of flying
particles of glass.

Having disposed of the tube. the next action is
carefully to examine the chassis. and assess which
components are likely to be of use. Doubtless it

(Continned on page 259)
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Radio
Stethoscope

B8 This can be slipped into
the pocket rather like
a fountain pen. With
it in most districts
a recelver can be
checked from the grid
B8 of the first valve right
$H through to the output
B4 without a signal gener-
ator. The stethoscope
is a complete fault-
finder.
All the necessary parts
to make this tracer
6.8, post 1/-.

ERFR

FRERERE

Tube Tester and
Reactivator

We can supply all
the main compo-

nents for making
this unit which will not only test

Cathode Ray Tubes but also will
reactivate them, supplied com-
plete with full instructions. Price

£3, plus 2/6 post and ins.

T.V. Service Sheets

200 sheets covering most
popular post-war televisors by
leading makers—Cossor. Ekco,
Ferguson, Pye, etc., £2, post
free. PREVIOUS PUR-
CHASERS OF THESE SHEETS
PLEASE NOTE ; WE CAN
SUPPLY SHEETS Nos. 100-200.
£1, or 150-200. 10/-.

-ENEEEEEEEE%EEEEBEEEEEEEEEEHEmm

F R T e

LT-V, Masis
atest ¢

L Cl‘ystauat,e”ey
4o, 101, 174 120
Plus 1/, pogy,

Morgamte Potenhometers

Single and 2 )
gang types avail-
able, standard

size with

g€ 0 0 \
teng

spindle, .
all new and

boxed. Single

types, 1/- each, . e
valves available : 5K, IOK. -251(

50K1. 100K, 250K, 1 meg., 2 m
Gang type 3/- each—valves avall-
able : 5K+5K, 100K + 100K, } meg.+
i meg 2 meg. +2 meg.

Avo Prodclips

The ad-
vantage
of these

rods
is that by pressing the trlgger at
the side they become crocodile
clips and can be left in circuit. This
isagreat time saver when servicing.
Price 15/- pair.

Electronics (Croydon) Ltd.
266, London Read,
Croydon.
Phone : CRO 6558.
Half day Wednesday.

7 8B 13 PRSP P4 P X3P R PR B X3 B 1 P4 2 P S B8 P B4 P4 B4 R P B4 8 PR PR B P B PE P PR P 4 £ S 13 59 B9 P9 P9 5 PR 4 PR B FR R VR B

ASSURE YOUR FUTURE

The ownership of a
good instrument has
been the turning
point in many
a career, it
could easily be
yours, for you
can own the

pay-
ment of only
10/-. This
test instru-
ment is ultra-
modern, has

a sensitivity of 10.000 Ohms per Volt, measures A.C.

Volts 0-1,000 in 5 ranges. D.C. Volts 0-1,000 in 7 ranges,
D.C. current at 1 Amp. in 5 ranges and resistance up
to 2 Megs. in two ranges.

Free Gift, To extend the uses of this instrument,
for instance. to measure capacity, inductance, E.H.T.,

etc.. we have developed a range extender scale and
operating notes. these will be sent free to purchasers
of this instrument.

All sent immediately for 1Q'- deposit, balance by 21
payments of 10/-, which includes f(ree insurance
against accldental damage for 12 months. Non-callers
add 36 post and insurance. Cash price. £9.10.0.

TURRET TUNER

Brand new stock, not sur-
plus, with coils for Band I
and III, complete with valves
PCC84 and PCF80—L.F, Out-
put 33/38 Mcs with circuit
diagram 79/6. Knobs 3/8
extra, post and ins. 2/6.

These latest type
heaters are ideal for
bathroom, kitchen,
bedroom etc.
are simple to
from our easy to
instructions—uses silica enclosed
elements designed for the correct
infra-red wavelength (3 microns). Price

for 750 watt element and instructions, 15/8, plus 2/6
post and insurance. Or made up heater 52/6 plus 3/6
post and insurance—fully tested and guaranteed.

OQur 68-page Hi-Fi Catalogue is now being sent out
to customers—gives details of the latest and best
Hi-Fi equipment with over 400 illustrations.
Price 2/6 per copy which is refundable from
purchases.

FOUR ITEMS FOR PRICE OF ONE

Set of modern T.V. parts, suitable for modernising
old televisor or for a new one. For wide angle l4in.
or 17in. tubes comprises: (1) Line output E.H.T. trans-

former. (2) 700 scanning coils on ferrite yokes. (3)
Width control with {errlt.e core. (4) Frame output
transformer. (5) Circuit diagram of a modern tele-
visor. Offered at the prlce of the Line output trans-

former only, namely, 57/8, plus 2/6 post and insurance.

All Items advertised can be obtalned from the following Companies.
If ordering by post, address your order to the Company nearest to you and pleusc inelude postage.

Electronics (Finshury Pnrk) Ltd.
28, St

roud Green Rd

Finsbury Park, N.4.
Phone : ARChway 1049.

Half day Thursday.

www americanradiohistorv com

Band ! Convertors

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, 1/8.
Please send two more Kits, the
one you sent last week is per-
forming magnificently, Wwe
recelve 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?

s

3in. oscilloscope tube. American-
made type No. 3FP7, octal base
6.3 v. .6 amp. heater, electrostatic
deflection, brand new and guaran-
teed, 15/- each, plus 1/6 post and ins.

A.C./D.C. Multimeter Kit

Ranees: D.C. volts
0-5, 0-50, 0-100, O-
5 A.C.

volts 05, 0-50. 0-

5 ., 0-1,000.
D.C. milllamps 0-5
0-100, 0-500. Ohms

0-50,000, with in-
ternal batteries.
0-500, with ex-
ternal batteries.

Measures A.C./D.C.
volts. D.C. current
and ohms. All the
essential parts including metal
case, 2in. moving coil metre,
selected resistors, wire for shuats.
range selector, switches, cali-
brated scale and full instructions.
price 19/8, plus 2/6 post and in-
surance.

Yaxley Switches

Pole 3 way /8
Pole 5 way =
Pole 11 way /8
Pole 2 way ceramic ... /6
2 Pole 4 wa. 0 /=
2 Pole 6 way e /6
2 Pole 8 way B 3
2 Pole 11 way /6
2 Pole 12 way ... @
3 Pole 3 way /8
Pole 6 way /6
Pole 4 way -
Position shorting ... /-
Pole 3 way /8
Pole 3 way ceramic ... /6
Pole 2 way e a2
Pole 3 way w 28
12 Pole 2 way ... e 2/-
Miniature

Microphone

American made,

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

Electron"lfﬂ (Manor

L
520, High St. ‘\Iorlh.
Manor Park, E.12.

Electronics (Ruislip) Ltd.
42-46, Windmill 11i1l,
Ruislip, Middx.
Phone: RUISLIP 5780.
+ -Half day Wednesday.

IR
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COLLARO CONQUEST
AUTOMATIC CHANGER
With  manual

play. also turn-
over

PRICE

£1.196

P. & P. 3/6

A.C

speed. .C.
200 230

mains.
volt,

PRACTICAL TELEVISION

CHASSIS 21"

Space does not allow us to

show evervithing we have in
stack. We have every value in
Rasistors, Condensers, Electro-
Iviic Condensers, Silver Mica
Condensers  and — Ceramicon
Caondensers.

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

2lin. Television Chassis. VHF

Radio. volume loaded for all

Channels. These sets are brand

new.

Made by famous manufacturer.
CALLERS ONLY.

Every set tested for you on
both Channels before you
buy.

l"\l)bR HALF
RIC

39 ...

February, 1960

GARRARD
AUTOMATIC CHANGER
RCI20/D MARK 2

incorporating SPECIAL

Auto and PRICE
Manual play.

dual  styli 4= 9 GNS
speed.

SPEAKERS

L1911
. 19/6
. 186
.22~

31in. Rola Celestion
Sin. Goodmans
6}in. Plessey
8in. Goodmans
7 x 4in. Goodmans 19/6
8 x Sin. Goodmans .21/~
10 x 6in. Rola Celestion... 29/6
10 x 6in. Plessey . 27/6
12in. Plessey (3-ohm) 32,6
12in. Plessey, 15-ohm,
cloth suspension

s5/-

378 HARROW ROAD,LONDON, W.9.

WIRECOMP ELECTRONICS

Hours of business:

Tel.: CUNNINGHAM 9530
9 a.m.-6 p.m. Open all day Sacurday.

Have you sent for your

?
€oPY’ |WHICH IS YOUR

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

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age or experience, you cannot afford
to muss reading this famous book. If you are
earning less than £20 a week, send for your
copy of “ENGINEERING OPPORTUNITIES”
todiy —FREE.

PET SUBJECT?

Mechanical Eng..
Electrical Eng.,
Civil Engineering.
Radio Engineering,
Automohile Eng.,
Aeronautical Eng.,
Production Eng..
Building, Piastics,
Draughtsmanship,
Television. etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M.1Mech.E.

a®
2w
&

AM.Brit.i.R.E.
City & Guilds
Gen. Cert. of Educltion
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)

(Dept. SE/20),29 Wright’s Lane, London, )
THE B.LET..IS THE\?.LEEDIHG ORGﬁNISATIUH ﬂF fTS HIHD

w.s

10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

RACTICAL
FQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V.,Electronics, Etc.,
A.M.Brit.t.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

INCLUDING

TOooLS!

The _specialist. Elec-
tronics Division of
B.1E.T(incorporat- 8
ing E.M. 1. Institutes) B8
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

,étz,:"; i

Rl e =t BL1LELT.
Elecﬂ':ﬂlcs Engineering  SCHOOL OF
utomation ELECTRONICS

POST COUBON NOW 7l

M Please send me your FREE 156.page - a
a “ENGINEERING OPPORTUNITIES’ |
W (Write if you prefer not to cut pagg) |
: NAME........ocoomrn o :
s ADDRESS )
] n
| B
l n

SUBIECTOREXAM (ST B

IN THE WOR
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will be necessary to remove a layer of dust and
dirt and a soft brush can be used for this. Prob-
ably the first consideration will be that of valves.
Most TV receivers will contain valves of the
following types:—

R.F. pentodes (c.g., EF80, 277, 6AM6, EFSO0,
6F1, etc.).

Output pentodes (e.g., 6V6, EL33, PL33, etc).

Triode/pentodes (e.g., ECL80).

Double diodes (e.g., EB91, 6ALS5, etc)).
All the above can, of course. be used for their
normal functions in radio circuits, but it must be

-~ boerne in mind that many TV receivers are of the

A.C/D.C. design. and somec valves will have
“odd ” heater voltages. They can, of course,
~be used in a radio receiver using series heater
chain technique, provided the correct current
flows. Consultation of any good valve manual
will provide the nccessary data.

Special Valves

Other valve types which will be cncountered are
of- a specialised nature such as line output
pentodes (e.g., PL38, EL38, PL81. etc.). These
can be used as audio output valves in amplifiers,
being capable of handling greater power than
many conventional A.F. output valves, but a
point to watch is that their combined anode and
screen current is considerably greater. which will
influence power supply requirements. and it will
be nccessary to ensure that the primary winding
of the output transformer is capable of carrying
the standing anode current.

Valve rectifiers removed from TV receivers are
usually quite suitable for radio circuits, though
here again “odd ™ heater voltages will usually
require series heater chain methods; half wave
rectification is thus necessary. Metal rectifiers
are frequently found in TV receivers, and if in
good condition, can be utilised; but it should be
borne in mind that this component is usually
worked under arduous conditions, and as a result.
after a lengthy period of use. efficiency falls off
and the voltage output drops considerably when
“on load.” A good metal rectifier should be
capable of supplying, when on load. a D.C. out-
put voltage slightly in excess of the A.C. input
(r.m.s.) voltage. and this fact can easily be checked
with a multimeter. It is fair to assume that if
the D.C. output voltage is lower than the A.C.
input, the rectifier is useless.

" Other Valves

In some TV icceivers. other valve types such as
double triodes (e.g., 6SN7, 12AU7, etc.) will be
encountered, and these again are perfectly suit-
able for radio circuit applications. There does
not seem, however, to be any immediatcly obvious
use for such specialised valves as efficiency
diode. EHT rectifiers, etc.

Leaving the subject  of valves, let us now turn
to see what- other components are of immediate
use. The most obvious is perhaps the loud-
speaker; except in a very few of the old pattern
receivers, these will be of the standard low
impedance, permanent magnet type, and there-
fore perfectly suitable. Where mains energised
types are encountered, these are seldom suitable
as the field coil requires some 150 to 200mA for
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energising, which will be well in cxcess of the
H.T. current used in radio or amplifier circuits.
The tendency in recent years has been to fit
small spcakers of the Sin. round or 7in. X 4in.
elliptical type, but many of the older sets con-
tain good quality 8in. or 10in. diameter speakers.
Naturally there will be an output transformer
present, either mounted on the speaker itself, or
on the main chassis, which can, of coursc, be
re-used for its normal function. -

Power Circuits

The power supply circuits of some of the older
receivers comprises a sturdy mains transformer.
supplying heater power at 6.3V to the principal
valves. frequently rated at 4 to SA. with additional
winding at 2, 4 or 6.3V to feed the C.R.T.
heater, and possibly a further isolated winding
for the H.T. rectificr heater. Usually half wave
rectification by direct application of the mains to
the anodes of the rectifier valve (or metal rectifier)
is standard practice, but in a few of the more
expensive models, a centre-tapped high voltage,
usually about 350-0-350, is also present, and this
will be rated at about 200mA. It will thus be ~
seen that these mains transformers will be more
than adequate for powering radio receivers. etc.

Whilst on the subject of transformers. it is as
well to examine the uses to which the other types

— T a7+
10KQ ’
P i )
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Fig. 2.—Using a blocking oscillator transformer as an
intervalve coupling transformer between the A.F.
amplifier and output stages of a receiver.

of transformers found on TV chassis can be put.
Frame output transformers are similar in design
to standard A.F. output transformers, and indeed
may often be used as such where critical match-
ing between output valve and speaker voice. coil
is not considered essential. An c¢ven more use-
ful application in the author’s viewpoint, is as a
heater transformer. It will be found that if the
original primary winding is fed from 220-240V
A.C. mains, tha secondary winding will give an
output of about 4 to 7V A.C., depending. of
course. on the turns ratio existing in the com-
ponent. and this can be used as a source of heater
supply for valves in small radio receivers (Fig. 1).

Oscillator Transformers

The blocking oscillator transformers. found in
line and frame timebase circuits, can frequently

~
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be emploved as inter-valve coupling transformers.
They have a turns ratio of about 3 : 1. which
gives a useful “gain™ in simple circuits. In
‘order to avoid saturation of the small mu-metal
core. these transformers should be used only in
parallel feed circuits (see Fig. 2). The primary
and secondary windings can be identified by
taking resistance readings with a meter. and as
both are usually of similar gauge wire. the ratio
of resistance between windings can be taken as a
fair approximation of the turns ratio.

In TV receivers of the A.C./D.C. pattern, the
valve heater chain is usually fed through a ballast

PRACTICAL

Fig. 3.—Using the ballast resistor (R1) rectifier valve

(V5) and main electrolytic condensers and the power

supply circuits of a five-valve superhet radio. Note the

inctusion of the adjustable mains dropper resistor R2
and surge limiter R3.

resistor of the wire-wound type. provided with a
number of tappings to facilitate adjustment for
differing mains supply voltages. A use to which
this component can be put is in place of a
smoothing choke in the smallei type of receiver or
audio amplifier, using the whole or part of the
total resistance in order to give the desired out-
put voltage and degree of smoothing (Fig. 3).

Choke

The smoothing choke found in TV receivers is
usually a fairly bulky component capable of
carrying some 200mA. When used in radio
circuits. where the H.T. current is more likely to
lic in the S0 to 100mA range. it will perform very
efficiently. and provided its bulk is of no con-
sequence. all will be well: The high value
electrolytic smoothing capacitors usually associ-
ated with TV receivers may equally well be
employed in radio circuitry where half-wave
rectification is adopted. it is, however. important
to include a series limiting resistor. see Fig. 3. to
protect the rectifier during the initial surge when
the reservoir capacitor is charging up. It is, of
course. vital to test these electrolytics for pos-
sible short circuits or high lcakage. before includ-
ing them in any constructional project.

The uses to which the various small components
on the TV chassis are self-explanatory. resistors
and capacitors of all types being. of course,
identical with those used in ordinary radio

www.americanradiohistorv.com
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practice. It is of prime importance to test all
capacitors stripped from old chassis, and a number
of designs of suitable test units have appeared in
Practical Wireless from time to time. It is
strongly urged that one of these be built up, it
will prove its worth many times over, as nothing
is more annoying than to build a circuit and
find it failing to work owing to the incorporation
of a faulty component. quite apart from the
trreparable damage that can be done to valves
etc.. as a result.

February, 1960

Removal

When removing small resistors and capacitors
from a chassis. it will be found preferable to snip
oft the connecting wires (leaving as long a lead
to the component as possible) rather than attempt
to unsolder it. as this latter process may need
a lengthy application of the hot iron. with con-
sequent risk of damage to components. [t is a
simple matter to solder a fresh length of tinned
copper wire to the “stumps * left when the com-
ponent has been snipped out as described above.

Practically the only remaining components,
apart from the metal chassis itself. are the various
potentiorneters. which if in good condition may
be utilised as variable tone and volume controls
in radio circuits: and.the R.F. coils. I.LF. trans-
formers. etc. These have no direct application,
though the coil formers. cores and screening can.
can sometimes be used in winding short wave
coils. and in particular. coils for use in Band II
F.M. receivers.

It will thus been seen that a considerable
number of very useful components may result
from the stripping down of a discarded TV
chassis. and. even the resulting pile of nuts. bolts,
P.K. screws, etc., is not to be despised !

REMOTE VOLUME CONTROL
(Continued from page 245)

it to be casily removed if required. and
the connections to it may more easily be
made. The “remote ™ control has one end of

the inner wire joined to one of the terminals,
whilst the other two terminals are joined together
and to the outer braiding. The other end of the
cable is connected to the two contacts on the plug
with the inner wire making contact with the tip
of the jack.

If it is decided to include the condenser. this
may be of any value from 0.0014F up to 0.254F;
the higher the value. the greater the bass boost
effect at low volumes. At the remote end. a small
plastic box may be used to enclose the resistance,
to avoid risks of shock with A.C./D.C. apparatus,
and the condenser. if it is wused. should
be inside the receiver. In wuse. the remote
control is turned to minimum or “off ”, the plug
is inserted in the jack and the set turned on, with
the volume control turned right up to maximum.
The cable is rolled out to the required distant
point. and then the sound may be turned up and
down by the remote control. the minimum setting
giving practically inaudibility. At the end of the
viewing period. the set is turned oft. the jack
pulled out. and the control wrapped up for use
again when needed.
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¢ minutes to go!

Their sortie completed—two Javelins return—only
two aircraft—only four men—but it takes a large
team of technicians to get them back into the air
without delay.

A Javelin’s ground crew works at top speed. They
can rearm and refuel the aircraft and have it back

on the runway fully serviced in seven minutes. Here, &% & e i, 8 ad

the Master Radar Station takes over. Once again a  AS PART OF THEIR SERVICING, re-

technical team . . . air operations staff, teleprinter charged batteries are hoisted into

operators, radar specialists. In the R.A.F., every the Javelin's fuselage. These pro-

main counts. vide a reserve source of electric
power.

You’ll get more out of life in the

R.AK

i

The R.A.F. will train you for a key post and a planned career
in electronics, radio. radar or one of many other trades. For
full details, post this coupon today.
To: Royal Air Force Central Recrniting Office (PTN18a),
Victory House, Kingsway, London W{2

NAME s s+ e DATE OF BIRTH.............

STATE TRADE PREFERENCE IN SEVEN MINUTES, two mniore
Javelins are ready on the runway.

ADDRESS From the Contiol Tower, it's ...

‘All clear for take-off’.
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R. s .c.

(Leeds) Ltd.

2/9 under £5. Open tocallers 9 a.m. to

R.S.C. TRANSFORMERS

FIL '\\Il‘,L\T TR /\‘\QF()R\I[ RS
All with 200-250 v 50 ¢/s Primaries : 6.
a,5/9; 63v2a. 78 9-4-63v2a, 710 :
12v1a 7117:6.3v3a, 811 : 6.3v6a,17/9.
CHARGER TRANSFORMERS
200260v09-15v1!a. 11/9;0-9-15v3a. 169
0-9-15v 5 a, 19/9 & 0915V 6 a. 23 9.

Puﬁh-Pull 10-12 watts 6V6 to 3 or 15

ohm
Push- Pull 10°12 watts GVb tod
15 ohms .

SMOOTHING CHOKES

100 ma 10 h 250 ohms 8/9
80 ma 10 h 350 ochms 56
60 ma 10 h 400 ochms 411

BRADFORD, LEEDS

and MANCHESTER
Post Terms C.W.0. or C.0.D. NO C.0.D. under £1, Postage 1/ extra under £2.
with enquiries, please.

6 p.m. Wednesdays until 1 p.am. S.AE.

Frade supplied.
SELENIUM  METAL RECTIFIERS
Special quotes for quant,ines of 50 to 5.000.

Fully Giuaranteed H.T. (ILAW) LW, (B HIK(*
Interleaved and Impregnated 250 v 50 ma ... 3/11 6/12 via ..3/11
Primarles 200-230-250 v 50 e/s sereencd | 555 0 an o T E7 | 612V 24 6/11
TOP SHROUDED DROP TIIROUGH | 250 v 100 ma... 6/11 g;ll.% z 2 g 1353
260-0-250 v 70ma, 6.3v2a.5v2a..17/9 | Contact Cooled 812V 5 8 14/8
350-0-350 v 80 ma, 6.3v2a,5v2a 250v80ma..611 | 612v6a 15/8
250-0-250 v 100 ma, 6.3v4a,5v3a %0 v 15 ma 612 v 10 8 28/0
e s (R B F.w. (Bridge) 8111 | 612visa 1279
’ CO-AXIAL CABLE iin.
_FULLY SHROUDED UPRIGH e T GANIT ) ¢fin 8d. yd.
950 v 60 ma, 6.3 v 24,5V 2 Twin-screened Feeder 11d. yd.
T e S anS ACCUMULATORS, 2 v 16 AH. New
300-0-300 v 100 ma.: ia.5v3a ex-Gov., 5/6 ea.; 3 for 15/~
350-0-350 v 100 ma, 4a,5v3a BATTERY SET CONVERTER KIT
&0.0.350 v 150 ma. 4a,5v3a.. All parts for converting any normal type
4925-0-425 v 200 ma, v 4 a, C.T. of Battery Receiver to A.C. mains 200-250v
5v3a.. .. 50 ¢/s. Supplies 120 v, 9 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 cir-
cuit, 49/9 Or 1eady for use. 9/9 extra.
ALL DRY RIX VER BATTERY
ELIMINATOR 1\!1‘ —All parts for the
construction of a unit (metal-case
§1-41-2in.) to supply Battery Portable
receivers requiring 90 v and 1.5 v. Fully

smoothed. From 200-250 v 50 ¢/s mains.
OUTPUT PRANSFORMERS Price, inc. point-to-point wiring dia-
.gtanldalgd r;erémg%o%m :go g ohms ... g, 8 grams, 39/9. Or ready for use, 46/9.
mall Pentode to 3ohms... ... 5/ . SUPPLY —
Srandard Dentode, 7/6.000 t0 3 ohme... 58 | DI tratan Cg}lls}gﬁssgfm,ﬂlaﬁnffr fElecy
Push-Pull EL84 to 3 or 15 ohms "0 18/9 | 500950 v 50 c.p.s. A.C. 12 v 1 a Selenlum

F.W. Bridge Rectifier. 2 Fuseholdcrs 2
Fuses, Change Direction Switch, Variable
Speed Regulator. Partially 33 /9
drilled Steel Case, and Circuit.

TELEVISION RECTIFIERS
250 v 200 ma. Size 3 x liins. Brand
New. 6 9.

54-56 MORLEY ST, (Nr. Alhambra) BRADFORD.
5/7 COUNTY ARCADE, BRIGQATE, LEEDS, 1.
8/10 BROWN St. (Market St.), MANCHESTER
Mail orders to Dept. N., 29-31 Moorfield Rd., Leeds, 2.

EX-GOVT. MAINS TRANSFORMERS
Removed from Now ex-Govt. units.
275-0-275 v 100 m33632v7a bvia
265-0-265 v 150 ma, 6.3 v11a,5v3a. 5v
3a 29/11
450(»350v250ma.63v3a 63vla,
0-24-26-28 v C. (marked with D.C.

All 200-250 v 50 ¢/s input. 9
300-0-300 v 60 ma, 22 /
350-0-350 v 100 ma 6.3 v28,5v.2a .. 18/9
rating arterlgectjﬁAcatign) 69/6, carr. 15/-.

AUTO 0-110/120-220/240 v, 50 watts ... 8/11
EX-GOVT. SMOOTHING ('HOKES—
60 ma 5-10 h 250 ohms ... .. 2/11
80 ma 10 h 150 ohms ... 6/9
100 ma 5 h 100 ohms Tropicalised ... 3711
100 ma 8-10 h 100 ohms Parmeko 8/9
120 ma 12 h 100 ohms .. 89
150 ma 10 h 150 chm .. 919
200 ma 3-5 h 100 ohms Parme}\o 79

01025v24a 796. carr. 15/
Well ventxlated

BATTERY CHARGER OR 'INSTRUMENT
CASE. OR COVER COULD BE USED FOR
AMPLIFIER. Only 9/9. plus 2/9 postage.
BATTERY CITARGERS
For 2001250 v 50 c/s A.C.
maing. 12 months guar-
antee. Attractive. well
ventilated hammer
finished cases. 6 v or 12 v
4 amp. with meter
and variable charge -
gate t'sel%ct,or. as illus-
rate
carr, 5/-. 69 /9
Or Deposit 13/3 and 5
monthly payments of
13'3. 6 v or 12 v 1l amp
type. Also suitable for
electric train power suppls. Only 299,
post 2/9.

* MAIL ORDER DEPARTM
TO.P QUAL'TY AT RST 211 Streatham Road, Mitecham
UNAPPROACHABLE ALL VALVES LISTED ARE NEW STOCK
. ® Terms C.W.0. or C.0.1). Postage 3d. per valve,
PRICES MITCILAM 8201,
AZS1 1 G| EF92 5. | PCF82 UY85 7/6 | 6KBG  7/6
With 12 Months Bo5 wi| EL42 10/- 118 | VP4B 17/6 | 6K8GT,
i DAF9l 3 & | EL84 ~7- | PCL82 WBIM "5 12/6
Full Guarantee DAF9 f'f | EL90 886 w142 - |sL1 15/
DFOL "5 - i EMB0 10/- [ PCL83 w719 78 | 6L6G 718
DH719 76 | EM81 10/- 12 - | W21 7/6 | 6L18 12/6
DK9l 9- | EY8] 10/6 | PENA4 X78  21- [ 6L1S 21/
EABC‘SO EY84 106 7 X719 21'- | 6NTG/GT
EY85 9/8 | PEN4VA |Z21 12/8
EAF#210/ | EY0l - 17'6 | Z17 B/~ | 6SLIGT
EB91  5/- | EZ35 7. | P 15/~ | Z152 778
EBCil 9,8 | EZ40 76 | PL31 14/9 | 2719 - 76 | 6SNTGT
e EBroo b | B8 18 | bLed 106 |3Udc - |evec W
“This means Completely New Gun Assembly ||l ECor o6 | rzal 76 | b¥0 '8/ |SV4G, 9/6 | 6X5GT 58
with New Button and Base. Rescreened and ECeE g-iggi 1271/’6 By 7é’,6 pXoG L yel s lg/ﬁ
Realuminised. VIRTUALLY A NEW TUBE. [|FEccss 916 | #Ci3 176 | PY83 86 | 524G _10/- | 8D3 78
All Mullard and Mazda and Hardglass Types. D Mo Rclscali g RIOT 2Ll SASG T g [I1OEDIL
12— 14" R £6. 1 ECF80 H3% 56 | TDD41%/6 |6ALs & | 12aH810:-
- - - .10.0 12/6 | HA3  9/6 | TP2 17/6 | 6AM6 5/6 | 12AT6 9i-
15" i7" ECF82 HBC®0 9/ | Ul42 ~ &'- | 6ANS 7/8 | 12AT7 8-
5 —17 o o o o £7. 0.0 12/6 | HL92 6/6 | Ul47 7-|RAQS H.4 | 12AU7T 9.
2 A g | me, | G806 |iehe 26| A o
| i o EIO 00 e o B 40 L8| e
Electro Statics [0/~ extra. & KTe6 196 | UBCAL 6/6 | 6BW6 8'6 | 12J7G/GT .
» Pyl % ] ¢ 6
Carriage and ins., 10/-. (Goods) Terms : C.W.O. Mictaks vere 00 | g 67(i 1KTGT
20/~ (Pass) EF37A 8/8 | (or7) 17.8 D2 5- 3 |
EF0 15- | ML4 13- | ucHsl |6F1 156 | 12K8GT
® Old tube must be returned. 10/~ refunded on Era 192 ey JRPABLE S S dingr =
receipt c_)f tube and container at works. Pass/Train, EFOOfA:l/s | MX40 17/6 23/6 | 635 11’3 | 12Q7GT
Carr. Paid. (we insure). EFgo o N2 96 | UFi “9- | 6IGT 06 | gszacrs o
B | B B R ige 4F)
11- g /- | FKTG 4 - | 50L6
SABRINA C.R.T. COMPANY (||gks fo-| rom 00 |Gt 8| Imidm * | %%
‘“ Electron Works,”” North Bar, Banbury, ) SEND FOR LISTS 10/8 § 813 50' I
Oxon. Phone 2390 Quotations given for any tvpes not lletcd Obsolete and old
ypes a spectality.
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IN these days of prosperity for
the ITV programme compan-
ies, the trend seems to be for the
four major organisations to
expand internationally as well
as nationally, and for the smaller
companies to expand regionally
outside the walls of their studios
into the open air. The major
organisations are coping with
productions for the
interna!l network, with increasing
attention to recorded versions
for cxport io other countries.
The smaller contractors are €x-
panding their outside broadcast
activities, acquiring more equip-
ment, microwave links, film
urits and the complex organisa-
tions to run them. There is no
doubt that the regional flavours
injected into their programmes
are immenscly popular and are
inducing the BBC to follow their
example in many regions.

_ BBC Regional Expansion

LREADY the new Ulster TV

studio at Belfast has won
over the majority of viewers.
who approve of the station's
nightly * Roundabout” maga-
zine as an addition to the net-
work programmes. The BBC at
Belfast are expanding the scope
of their local studio programmes,
notably “Studio Eight.” 1In the
Bristol area. a large expansion
of studio facilities will shortly
take place, including larger
stages suitable for handling more
elaborate regional plays.
Plymouth and Southampton BBC
TV Studios will increase facili-
ties, especially for local news
and film units, and the BBC’s
future plans may even include a
small studio in Truro, Cornwall.
These moves will be quite a
challenge for TWW, whose new
Bristol studio is getting into its
stride for Southern Television,
notable for its fine outside
broadcast coverage and for the
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UNDERNEATH THE DIPOLE)

new ITA contractor for Devon
and Cornwall. Larger Jocal
studio stages and more O.B.
trucks are not the only means
of putting over regional
programmes. Greatly improved
results have been achieved with
temm film. which is possibly the
lcast expensive method of cop-
ing with local events. Rank
Precisions’ unigue combination
of the tomm German Arriflex
camera with the Rank magnetic
recorder attachment is proving
highly popular with several
organisations. This is the only
lémm camera which boasts a
register pin movement. similar
to the eclaborate 35 mm studio
cameras, which ensures the
maximum steadiness of picture.
The sound is recorded upon a
magnetic  stripe alongside the
picture.

By means of a mirror shutter,
thc camera operator can see the
image that is actually going on
to the film, rather than depend-
me upon a viewfinder. This

A MONTHLY COMMENTARY
By Iconos

refinement is especially useful
when a zoom lens i1s operated
for sporting events. Other
lighter 16mm cameras are also
used. such as the American
Auricon. which records sound
optically or can be modified for
magnetic sound. the Swiss Bolex
camera and the Bell and Howell.
To be fully equipped for all
occasions, whether it is a big
open air event or an interview in
a quiet room. the regional film
units have to be prepared with
a variety of camera equipment
and accessorics. Most regional
centres now possess their own
precessing plant for developing
the negative. which is edited in
its negative state and put straight
on to the telecine apparatus
without a print being required.

The Palladium Show =
IT is many months since
“Sunday Night at the
Palladium * has been mentioned
in these columns. | have always
rcgarded this programme  as

Granada TV had an enthusiastic response from exhibitors from the recent

Building Exhibition, held at Olympia, London.
exhibition was an exact replica of a TV studio.

The Granada stand at the
Exhibitors were able to try

out their own advertising ** spots ** featuring their products in programmes
transmitted on closed-circuit to TV sets around the exhibition hall.
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being first-class light entertain-

ment. but it seemed to be
settling down into a routine
presentation, excellent of its
kind. in which an overlong

interlude was devoted to the
 Beat the Clock ™" competition—
an item which [ personally found
repetitive  and boring.  (My
opinion is probably one of a
small minority!) However, when
Norman Wisdom occupied the
stage for the major part of the
programme. it took on a new
look. For sheer personality, and
making the most of good. but
not outstanding material,
Norman Wisdom must surely
surpass any other comedian in
British films, stage or television.
In the recent Sunday Night at
the Palladium he held the stage
fer almost the whole of the run-
ning time of the programme,
excepting during the inevitable
competition interlude. He coped
easily with dancing. clowning.
sketches, tumbling. and (aided
by Bruce Forsyth) cross-talk and
simultancous dancing. He
gagged with the conductor.
played various musical instru-
ments and sang most pleasantly.

It was an amazing display of
comedy virtuosity. thoroughly
enjoyed by the live audience of
several hundred in the Palladium
and. T am sure. by millions of
viewers in their homes. Bruce
Forsyth acted as a stooge for
part of the time and he “fed”
lines to Norman and danced
with him in fine style. The
whole show was a big success,
camerawork and lighting being
first class—not an easy matter as
compared with working with the
full facilities of a television
studio. A pleasant little inter-
polation came at the end when
Norman  Wisdom  presented
Bruce Forsyth with a present—a
cigarette case. This was well
deserved. for Bruce Forsyth
performed the not-too-easy rdle
ot foil with engaging ease and
charm.

Flying Spot Progress

HE fantastically  speedy

acquisition and installations
of Ampex video tape machines
by the ITV companies and the
BBC have tended to take atten-
tion away from improvements
that have recently been made on
telecine equipments for trans-
mitting 3Smm and 16mm film.
Progress has been made with

PRACHCAL TELEVISION

both flying spot and vidicon
apparatus, and both types are
now being used for various pur-
poses in industry and instruc-
tion, as well as in the television
entertainment field. The Central

Office of Information recently
acquired one of the latest EM.L
flying spot telecine machines

for closed-circuit operation at its
headquarters. This organisation
is responsible for an enormous
amount of films of all types, for
cinema and television use. for
the propagation of the British
point of view abroad. for inter-
nal instruction. etc. (e.g.. Post
Early for Christmas; The
British Housc of Commons.
etc.): and for training purposes
for the defence forces.
Thoroughly go-ahead. it has
now in operation one of the
most comprechensive closed-
circuit telecine installations in
England. outside of a television
programme company. It can
cope with 35mm film with
normal Cinemascope-shaped pic-
tures; with optical or magnetic
sound tracks. including stereo-
phonic tracks; with léemm film
picture: with optical .or mag-
netic sound; and with 34in. X
3in. or 2in. X  2in. slides.
Additionally. various secparate
sound tracks can be interlocked
with the témm or 35mm film.
Thus. at almost in any stage of
production, a film intended for
world-wide television distribu-
tion can be viewed with sound
under proper conditions. -

Telecine Problems
OTH the BBC and 1T.A.
programme companies have
taken it upon themselves to help
the cinemas and film companies
by transmitting short excerpts

February, 1960

from films on current release.
They are supplied in various
forms—with normal. wide-screen
or Cinemascope shaped pictures
and with different types of sound
track. optical or magnetic single
track or stereophonic magnetic
multi-track. The wide Cinema-
scope 235 :1 aspect ratio
picture is handled either by
transmitting  the full width
picture.  which  gives  black
margins above and below the
picture on TV sets. or by select-
g a section of the picture
and panning this section to left
or right. according to where the
main action is taking place. The
lotter method only covers about
6(' per cent. of the picture, but
it does give a close view of the
main action. Of these two
systems. my preference is for the
second method.  Shortly, the
backroom boys of telecine will
be facing the problems of how
to transmit 70mm film. used by
Todd-AO. M.G.M. and others
for films such as “South
Pacific.” “ Solomon and Sheba
and “ Ben-Hur.™ These films
are photographed on film 65mm
wide and printed on 70mm film,
which also carries multiple
sterecophonic sound tracks. To
complicate matters. some systems
“squeeze T the picture with an
anamorphic lens on the camera
having a compression ratio of
1.5:1. and use a similar lens
attachment on the projector for
expanding it again. With
M.G.M’s system. used on “ Ben-
Hur,” the picture ratio is 3:1
w hich gives an enormous
width almost enveloping the
avdience. Just how to cope with
these new shapes and sizes of
film on their telecine equipment
is puzzling many of the tele-
vision engineers.

PRACTICAL WIRELESS

Chief Contents of February Issue
Now on Sale, 1/6
A 6K7 SUPERHET
BEGINNERS’ TEST METER
VALVE CODING SYSTEMS
TEST PANEL FOR TRANSISTORS
USING HIGH-CYCLE TRANSFORMERS
INCREASING SIGNAL-TO-NOISE RATIO
A QUALITY V.H.F./F.M. RECEIVER
IMPROVING AMPLIFIER QUALITY
EXPERIMENTAL SW THREE
VERSATILE V.F.O.
ETC., ETC., ETC.
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Pay weekly at rates which you can easily
afford—AND INTEREST FREE TOO!

A beautifully styled cabinet.
Made by a famous manu-
facturer. In polka dot cloth
with clipped lid and carrying
handle. Size 16 x 14} x 8}in.
deep. Will take a B.S.R.
Monarch 4-speed Autochanger
and 7 x 4in. elliptical speaker
and most of the modern port-
able amplifiers. Carr. & Ins. 4/6.

Size IS x 193 x 10%in.
Takes B.S.R. U.A8. 4-speed
autochanger : twin speakers,
3 control amplifier. Carr. &
Ins. 4/6.

AMPL'F'ERS 12 Months’ Guarantee

PORTABLE AMPLIFIER. Mk. D.1. 59/6
Brand new. Latest design with printed circuit. Dimensions
7 x 2} x Sin. A.C. only. Mains isolated 2-3 watts output. Incor-
porating ELB4 as high gain output valve. Volume and tone
controls. Knobs, 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER. Mk. D.2. 79/6

Printed circuit. Latest design. Dimensions 7 x 2} x 5in. A.C.
only. Mains isolated. 3-4 watts output. Incorporating the latest
ECL82 triode pentode output valve giving higher undistorted
output. Yolume and tone controls. Knobs, 2/6 extra. P. & P. 3/6.

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

U.A.8. B.S.R. MONARCH 4-SPEED AUTO-
CHANGER

8/1 initial payment and |19 weekly payments of /1. (Cash price
£6.19.6.)

T.U.9. B.S.R. SINGLE PLAYER. 4-SPEED
2/79i2i;ial payment and 19 weekly payments of 4/5. (Cash price
4.9.6.

COLLARO CONQUEST 4-SPEED AUTOCHANGER
Bllliniti)al payment and |9 weekly payments of 6/11. (Cash price
£6.19.6.

COLLARO CONQUEST STEREO AUTOCHANGER

12/6 initial payment and 19 weekly payments of |1/6. (Cash
price 11 guineas.)
Carr. & Ins. on the above 5/6.

SUPER
SUPERICR
RADIC 89/6

4 waveband. 5 valve superhet radio. 2-tone covered meral
cabinet, size 24} x 12 x |10in. deep. 4 control knobs. Positions
for gram., p.u. and extension speaker. A.C.only. Ins. & Carr. 8/6.

EXTENSION |
SPEAKERS

i9/9 HOME RADIO

Polished oak cabinet of attrac- )
tive appearance. Fitted with 5/' (ln't’al Payment)

8in. P.M. speaker W.B. or

Goodmans of the highest | BALANCE PAYABLE AT 3/11
quality. Standard matching | OVER A PERIOD OF |9
to any receive_r (2-5 ohms). | WEEKS.

Switch and flex included. Ins. & A.C./D.C. Universal mains 5-

Carr. 3/9.

valve octal superhet 3 wave-
band receiver can be adapted
to gram p.u. In  attractive
wooden cabinet, 9} x I8} x
| IM3in. Ins. & Carr. 4/6.

| cAasH PRICE 79/6.

T/V TUBES REBUILT

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. Write for details.

FULL ALLOWANCE ON YOUR OLD TUBE
cAsH price £8.10.0.

SUPER CHASSIS

s/' initial payment & 19 weeks
at 3/1t.

S-valve superhet chassis, including Bin.
P.M. speaker and valves. Four control
knobs (tone, volume. tuning, w/change
switch). Four w/bands with position for
gram p.u. and extension speaker.
CASH PRICE 79/6. A.C.Ins. & Carr.5/6.

MODERN 17" T/V CHASSIS 24 Gns.
COMPLETE & WORKING  or terms

15/3 Initial Payment. Bafance at 14/3 for 35 weeks.

29/6 Initial Payment. Balance at 25/6 for 19 weeks.
Ins. & Carr. 25/-. (Must be paid with init. Payment.)

Latest chassis including [7in. Tube. Permanent magnet speaker.
t3-channel Turret Tuner (any 2 selected channels fitted). Other
channels supplied on request at 7/6 each. |3 valves. Chassis and
valves guaranteed for three months. C.R.T. for |2 months.
Full guarantee. Sound |.F. 19.5 Mc/s. Vision 16 Mc/s. A.C. only
Ready and working to fit into your own cabinet. Carr. & Ins
25/-. As above with l4in. tube, complete and working, £19.19.0°

DUKE & CO.

(Dept. E.1),
621/3, ROMFORD ROAD, MANOR PARK, E.12.
Tel.: ILF. 6001/3
SEND FOR OUR FREE CATALOGUE.

DEFERRED TERMS TO SUIT ALL POCKETS. MONTHLY CREDIT
TERMS AT WEEKLY EASY PAYMENTS.

www americanradiohistorv com


www.americanradiohistory.com

266 PRACTICAL TELEVISION

fifeco
0.0.0 o_s-' 3
.';JI@J@- /
mqyC e
COURSES ON:— 5

® RADIO and TELEVISION
® SERVICING ELECTRONICS
EXAMINATION COURSES FOR:—

® €. & G. Radio €. & G. Radio
Amateurs’ Exam.

® Servicing Certificate
A T itti
° (RT.E.B.) (. m“eu{.sicen;:')‘smlumg
S British Institution of Radio Engrs., etc.
Whether you plan to have your own business,
® to become an electronics engineer or to take
@ Uup 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
v fees include all books.
® O
LEARN -AS -YOU-BUILD .
¢ Practical Radio Course o
® A basic course in radio, electronic and electrical theory
backed by thorough practical training. You build a 4-valve ®
@® T.RF and a5-valve superhet radio receiver, signal gener-
ator and multi-tester. [
® Other Learn-as-you-Build radio courses are available ®
'Y MULTI-TESTER
PY (Sensitivity 1,000 bt
ohms par volt) ®
[ ]
o
° o
® S5.VALVE S
@ SUPERHET RECEIVER
o
: RF/AF SIGNAL GENERATOR .

Post thie Coupon T QDAY ! SRR TSNS

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

= International Correspondence Schools |
|(Dept. 164B), Intertext House, Parkgate Road, l
I London, S.W.11. I
Please 8end BOOK O +uvverrrserrasererserssserssrresiarseraisrierns ]
l Name and Address ..o.eceeereeriiaieiirereciiie. Age .., =
b oot i
l Occupanon_____zﬁo_l

INTERNATIONAL CORRESPONDENCE SCHOOLS i)

February, 1960

TV TUBES

LEADING MAKES

$10 2. 214

Makers’ vyears guarantee

or

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

Immediate delivery
13 months’ guarantee
Carriage and Insurance Paid

Engineers required all areas

EXPRESS ELECTRONICS
281 Parliamentary Road, GLASGOW

BEI. 4569

Now Vidio offer even better value with a new
service.

C‘R'T’S
RE-SCREENED
AND
ALUMINISED

All type of tubes available, each

fitted with new Gun Units and completely
guaranteed for a year, and delivered
anywhere in the United Kingdom — now.
Standard C.R.T’s still available at reduced
prices.

For full details write direct to :

ViDIO REPLACEMENTS
LIMITED

R.T.R.A. Approved.
Hales Street,
Deptford High Street,
London, S.E.8.

or
Tel.: TIDeway 4506.
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Whilst we are alwavs pleased to assist readers with
their technical difficulties, we regret that we are unal_;le
to supply diagrams or provide instructions for modifying

surplus equipment. We cannot supply alternative deiails
for constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 271
must be attached to all Queries, and if a postal
reply is required a stamped addressed envelope
must be enclosed.

'KOLSTER BRANDES FV30L

There is no front lock on the above set, frame-
hold control will make picture roll up or down.
It .can be almost made to lock by the focus con-
trol. 1 have replaced most resistors and conden-
sers, valves, etc., with no improvement. The line
will lock but it now seems to be getting touchy,
but it still locks. I haye the circuit.—A. Carter
(Southall, Middx).

You do not say which components have been
replaced. You should check the 1M resistor to
pin 7 of the sync separator and the resistors for
H.T. to pin 5 of the 6SN7. These are 330k and
150k. Check also the 270k grid circuit bias
resistor from the junction of the above. We
presume you have checked the 0.05xF, 0.001xF
and 0.05.F capacitors, also the 220pF (pin 5 to
pin 1).

MURPHY U240C

I have been having trouble with the above set
for the past 18 months. Ten minutes after
switching it on, the picture cuts out and I have
to turn the contrast full on to bring it back and
then it is very poor. 1 have just fitted a new
tube and have changed valves 5X6, 30L1, 30Cl
three times, but 1 still have the same trouble.
Can you please advise me as to the cause of the
frouble 2—W. Pearson (West Hartlepool).

Your symptoms are those of a defective aerial
system or lack of decoupling in the turret tuner
of the LF. strip. The decoupling condensers in
the latter are easy to check by bridging each in
turn with a good one. Try also changing the
vision 10F1s with those in the sound LF. stages
and observe if the fault changes over with them.

MARCONI VT59DA

The set has sound but no raster. A line whistle
is present. We replaced the PL81 and still no
EIIT. A 2.5V was connected across the heater
winding of the EYS1 and there is only sufficient
voltage to cause it to glow. H.T. reading at cther

PRACTICAL
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points in the set are approximately correct. This
seems to suggest leaking condenser. Could vou
piease suggest the most likely condenser or resis-
tor to cause this trouble 2—H. Mereer (Hove,
Sussex).

Check the LNI152 (ECLR0) line oscillator. If
in order. check the 2.7k resistor to pin 8 of the
PL81, the 254F from pin 3 to chassis and the
24F from pin 3 of the U152 (PY80) to HT. It
would appear that the EHT smoothing capacitor
(0.0014F) has already been checked by the
EYSL.

EKCO T164

My trouble is that the sound is very quiet.
When 1 turn the volume up, the picture turns
negative and disappears leaving the scan lines
showing. T am boosting the tube and the picture
is good. When 1 fitted the C.R.T. transformer
three months ago both picture and sound were
good. I changed valve number 6F15 which made
no difference. My set is an old model for which
I have no data sheet. 1 should be pleased if you
can advise me.—L. Jones (Abertillery, Mon).

Your letter states that as the volume (not con-
trast) is advanced, the picture turns negative and
then fails. 1f what you state is correct then you
should check the 150k resistor which connects
frame H.T. to the volume control. The volume
control is a 25k. If the volume remains low and
it is the contrast which has the above effect.
check the 4.7M resistor (yellow/violet/green)
which connects to the 20D1, the 10k which feeds
the 6F15 and the 4.7k which feeds the 10F1. Also
check the 2pF sound pick-off capacitor wired
from the anode of V2.

BUSH TV53

While viewing the picture collapsed to a thin
vertical line, then after a few moments the thin
line disappeared leaving a blank screen. 1 dis-
covered that the EY51 heater had burned out so
I changed the valve and got the frame line back,
and a heavy hum on sound and the frame line
was distorted. 1 also found the EYS51 heater was
glowing brilliantly. 1 have had the scan coils
checked for leak on a 500V megger. Ohms check
on frame and line coils reads correct with service
sheet and line output transformer checked on a
meter made for the job. I cannot leave it switched
on long for fear of burning out EYS51.—T.
Bassinden (Rotherham, Yorks).

The line scanning coils circuit is completed
through the 14F capacitor and 12o0hm resistor and
if the linearity coils reads correctly, the circuit
must be broken at one of the above two com-
ponents.

H.M.V. 1824

I have recently bought a second-hand TV set,
but all 1 can obtain is sound and brightness, no
picture. The tube has been tested and it is O.K.
All the Z152s and the LLN152 are in order. The
only valve 1 have not been able to change is
V13 U153, but there is H.T. at the anode of the
tube. I have changed C60, C61, R65, R68 and
also V15 valveholder and have checked TCl, 2
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and 3 which seem to be all right.—T. Dultey
(Walthamstow, E.17). N

It would appear that V4 is at fault or the H.T.
supply to it is defective. Check V4. then "R18
(1k) C21 (0.001u4F) then the XLt crystal diode.

G.E.C. 1449

This TV set has a line fault and | would appre-
ciate advice on a cure. The fault is as follows: a
vertical line on the screen appears bent to the
right at the top of the picture. Also over the
complete length of the picture, the lines wobble
from side to side of the normal position by up to
half an inch. The effect is worse some days and
sometimes is hardly noticeable. [t is also worse
on the Band I signal which is weak in this area.
I have a circuit diagram and a test meter. I have
already tried changing the line oscillator valve,
line output, boost diode and phase discriminator
(D77) valves.—). T. Lawrence (Gillingham, Kent).

Check C80 O0.1xF across part of horizontal

form coil. It can also be due to a poor mectal
rectifier. reducing available H.T. voltage. This
would give reason for variation when supply

voltage drops. Acrial circuit connections should
be examined, especially the coaxial plug.

PHILIPS 1746

This is a 17in. model. [ can obtain sound but
no raster or picture. The valves are in order and
the C.R.T. heater is glowing. EYS1 has been
replaced and on inspecting the condition of the
turret tuner I found a mass of molten yellow wax.
We cannot obtain ITV in this area at present.—
J. Thutton (Belfast).

There is no need to suspect the tuner unit if the
EYS! is not lighting up. You must check the
PI8t and the PY8I, see that the EHT is still
absent when the C.R.T. anode clip is removed
from the tube.

CHAMPION TV12T

The above set has a 12in. screen and the tube
is in very good condition. However, I am
troubled with faulty interlace and a tendency for
heads to hecome very high; the definition of the
set is very poor also. A Cyldon converter is
fixed in the rear of the set and is working from
an X aerial. This converter has three adjustable
screws which have not been touched.—P. Ford
(Peacebaven, Sussex).

The poor definition may well be due to a fail-
ing tube.  The lines at the top are due to a
defective ECL80 frame timebase valve or an in-
correctly set frame linearity control. The line
hold control may be defective if operation causes
a loss of raster. but this is not likely to be the
cause if the line is imposed on the normal
picture.

VIEWMASTER 12in. MODEL A

'Fhis set has EHT extra and constructed as
sixth edition with increased frame and line ampli-
tude which has heen working for four years with-
out trouble. The trouble which I am having at
present is, I think, somewhere in the frame time-
base. First, I cannot obtain a full scan, top

TELEVISION February, 1960
and bottom by about 2in. otherwise the picture is
first rate. Resistor and condensers have been
renewed, frame transformers condensers CS50, S1,
53, 54, 55, 42. Valves 11 and 12 tested 0.K.,
variable resistors C4 and C5 renewed. [ also
reduced R56 to 220k, but still the same. I also
have wired the tube with a transformer because
of short.—C. T. Weddles (Tunbridge Wells, Kent).

From your description we suspect that the H.T.
is low owing to MR4 having developed a high
series resistance. We suggest replacing MR4.
Also remove R67.

PYE V14

The above set is a 14in. model about four years
old. "It has a 13 channel tuner control on the set,
but I have my doubt as to whether all coils are
present in the models turret tuner. [ have
switched to Channel 11, but so far no response
on e¢ither sound or vision, yet in the next street
my friend regularly receives Anglia ITV test
transmitter on a BBC aerial.—J. H. Ford
(Norwich, Norfolk).

Your set may have a low gain PCC84 R.F.
amplifier. or be out of alignment. As your turret
tuner is of the incremental type. no coils are
needed but Mendlesham may come up on channel
10. 11 or 12. At the moment the station is on a
very low power which may not be sufficient for
vour set. which is a non-fringe model. Full power
tests scem to be imminent and yvou would be well
advised to wait for thesc before trying again.
Check that the sensitivity control is right up.
The Cvldon PI8H will convert the BTS147. but
check that there is room for it inside your set.

REGENTONE 15T

After the set warms up my picture becomes
muzzy on distant shots even when the focus
control is at its maximum position, but has a
fairly clear definition on close up shots. 1 also
have an intermittent black band of jin. on the
left-hand side of the screen.—R. Mullins (Black-
wood, Mon).

The symptoms denote a failing 14A97 metal
rectifier. The cffects may well be aggravated by
some loss of the tube emission. particularly if this
is the original.

ALBA 394

‘The scan coils on the above set failed and the
picture is wedge-shaped. The EY51 also failed. 1
replaced both the scan coils and the EYS1 and had
a good picture for about an bour then the same
thing happened. [ have hought another set of
scan coils but will not put them in for fear of
the same thing bappening. [ wondered if it has
blown the new EYS1, bhecause when the picture
went wedge-shaped, advancing the brightness made
the picture enlarge. [ have checked the two
resistors from line scan coils to cathode of PY8I,
both measure even 10k ohms. Could there be
another cause ? There is a very good EHT
spark.—C. A. Huxall (Leeds, 5).

We would agree that the EHT is probably too
high. This is probably caused by an open-

(Continued on page 271)

WWW americanradiohistorv com


www.americanradiohistory.com

February, 1960

PRACTICAL TELEVISION 269

Carrisge snd Insurance 12/6 REVACUY
CRM92, MW22.7, MW22-4, MW22-14C, 1 £2-
MW22-17, MWE2-18

CRM121, CRM12}A, CRM122, lwsl-uc.» g
MW3I-17, MW31-18 i £2
121K, 141K, AW36-21, Cl4FM, CRMI123
CRMi4l, CRMl42, MWS1.18, MW3L.74,; L3~
MW36-24, MW36-44

171K, CI7FM_  CRM171, CRMI?2,
Wil W43-89 § £4

CRM152A, CRM152B, CRM153, MW43-80
Mwal-1

CRM212, MW53-20, MW53-80 } £6

AW43/80, Cl4BM, C17BM, Cﬂ.lﬂ.’)l.} £5

guaranteed Tubes

GUARANTEED
DIRECT FROM OUR FACTORY 6 MONTHS.

-15 £4-17-6 | £6-19

NEW 108K (°ais) TV TUBES SPECIAL OFFER: 59/-

Many other types not listed available. N A.E. enquiries.

GUARANTEED 12 MONTHS.
UMED REGUNNED NEW

10 £4-10 Tvees

MW3l/7s

5 £5-7-6 MW36/24
£6-7-6 £7-19

£6-1 o MW43/64
£8-5 £8-19

I3 CHANNEL TV’s

COMPLETE, UNTESTED
With all valves, tube, speaker

12”7 — £3.19.
147" — £7.10.

CARRIAGE FREE BUT
AT CUSTOMER'S RISK

ALSO 127 5 CHANNEL TV’s

UNTESTED §§/-
CARRIAGE FREE

H 9e 6 channel table models in-
12"" Tv s cluding spesker, line trans.,
ecahinet. Top makes requiring only valves and
tube to complete, your choice if available 15/_
(carr. 4/-). (Or £8 per dozen, carr. free.)

14in, TV’ [l = bove 36/
100 CONDENSERS 10/-
A must for your spares bav. A well-balanced

assortment of miniature silver mica and ceramic
condensers. 3-10,000 PF. List value over £3.

W.A. FOCUS MAGNETS
Standard type, focus and centring controis,
with mount unused, 9/6.

Ditto, Iatest double magnet type, 12/6.
ION TRAPS, standard type, 3/6.
co_A standard and low loss, 25 yds., 12/8.
50 vds., 22/8. 100 yds., 42/6
Co-ax. Plugs, 1/3. Wall outlet boxes, 3/8.
VALVES ALL GUARANTEED 3 MONTHS

SOILED AMAZING
PL31 VALUE AT ONLY 5/"

EY51 $957 5/- U25 Exos. 8/~

TURRET TUNERS

38 Me. I.F. dtandarl Famous Make with

TV PROJECTION UNITS

coils Complete Stamdard Philips optical unita with

listed £€7. Complete with PCF80 45 - Mullard MW6-2 proiectlon tube £3/1o/_

and PCCB4 valves, boxed (carr. 3/-).

(untested) at & fraction of cost,

Dmo, complet- except for 1 oscillator coil, 35/
TERNAL 1T.V. CONVERTERS wird . | 25 KV. LINE TRANSFORMERS

TEBHAL POWER PACK. Finished in haun

nered In realed cans including 3 EY31 valves, 45/_

gold.  Very compact.  Trimmiung eontrols. | standard type for above units,

Gain and Trimming controls. Listed £3 1
at £7.7.0. Our Price, carr. 26,

100 RESISTORS :

A magnificent assortment. 32 watt.

PM SPEAKERS nnliuimic | pop "G et vion _
1/' lml": 13/' BBc/lTA i:;rnl;‘ltll; signal areaa. 9/6

performance guaram,eed
6}in. 3in

Rin. 18X46

Special quom(lnm for quaniities.

TRANSISTORS,
RED SPO guaranteed.
Standard L.F./Output (48/- doz.).

WHITE SPOT 2o~
DIODES g futn o

0/- CONNECTING WIRE
P.V.C.  insul., Itent
7/6 25 FT. @ Soilk, BT, colonrs, 8/8). 1/ -
‘| CRT M"R'!Ol\(RH“A;. 15/-, 5FPT, 18/-.
$ ECR35 (VCRIMR . VCR97,-12/6,

Plugs into set, var. attennator, listed 27/6.

4/6 | Min. T ik e 12/6

6/6 AUTO RECORD PLAYERS
/ Collaro, 4-speed, 19 record, 2}w. 13 gns

amplifier, super 2-tone caxe.
' B.S.R. TAPE DECKS, £9.10.0.

VALVES BY RETURN OF POST

10%, DISCOUNT 3205% 0522

of any SIX VALVES marked in black type (15%
in dozens). Post: 1 valve, 6d.; 2-11, 1/-.

NEW LOW PRICES

GUARANTEED 3 MONTHS

or of fully guaranteed ex-iiovernment or ex-equip-
ment origin. Batisiaction or Money Back (fuaran-

l FREE TRANSIT INSURANCE. All valves are new
tee on goods if returned unused within 14 days.

074 5/6,6137 8/6:637GT 7/6,6
1A5GT 5/-6B8G  3/6|6K6GT 6/6
1A7GT 12/8 ﬁBAG 8/-|6K7 5/9

1C5GT 11/-18B 8/6 6K7G 213
11)6 9/8 BB(;SG 12/6|6K7GT 5/-
1H5GT 9/8|6BH6  6/8{6K8G /-
1L4 3/8|6BJ6 8/-|6K8GT 11/-|
INSGT 9/8|6BR7 10/8/6K25 7/
1R5 8/9|8BWA  7/9|6L1 12/6(7
184 8/8|6BW7  6/8|6L4 8/9
1185 6/-'8BX6  5/8,6L6G 718
114 4/9,6C4 3/8|6L7 9/-
2D21 4/86CH 5/8/6L18 8/-
3A4 5/8|6C6 4/3|6L1Y  11/8
7/3|6CH 9/6(61.LD3  8/8|10C:

o
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6/8|6CHEG 18/6(61.D20  8/6{1
3V4 7/6|6CHE B/3|6N7 /6 10F9  10/3
5R4G  11/-|6D1 9d. |6P1 14/- 10114 8/—
5U4G] 5/6/6D2 3/9|6P25 9/-10LD3  8/3

GABS 8/8I6F15 9/8|64K7 5/3(12AT7  6/-

6AG3  4/3|6F19 7I8|83N7GT 4/8|12AX7 7/6
6AGT 9/=[6F33 8/9168Q7 6/-|12BA6  8/-
6AK5  6/9|6HB 2/-18887 8/6|12BE:  B/8
6ALS 3/9(645 4/3{6U4GT 10/6{12BH7 10/8
BAMbS  4/8/6J5G 2/816Us+ 8/ [}

BAME 3/8|6J5GT 3/8|6VhG 5/9
$AQ5 8/-6J6 4/-|6VeasT  8/8
B6ATH 71-1697 7/9/6X:2 9/~ /-

8AUG  8/616)7G 5/-16X 4 8/-12KBGT12/~

6ACT? 4/3|6F16 8/9|68L7GT 6/8|12AU7 6/8|3

6| 8/- ECUR
128K7 5/8 7i= ECCH.

2Q7GT 8/~ (50L6GT 9/3 DF96  8/3 ECCUR2
P KU 10/6 8/8 ECOR:

> /8 EL95  D/6NIuS  18/- T4l 7/6 Uil 9/—
3 7/6EM34  8/6/N152 10,6 TH:iuC 12/8| UcL<2 11/8
4 8/9'EM80  9/3({P4l 45 U14 8/-|UCLKs2 13/8
5 8/3 KMSI 9/3,Pa1 231118 9/-|UF41 8/9

128N7GT 8/616 32 12/6 ECFs0 10/3| EMB4  9/8 PAB(‘ﬂOll' 11122 6/8| UP42 7/9

DK12

8/0
8/6

11/6 DL9L 879 ECL~2
12/8/7 DL92  6/8| ECLK
DL94  7/8|EF22
DLYG  8/3{EF3G
EA50  9d.|EF39
L68G EABC80 7/6/ EF4)
25L6GT EACY1 4/ 8/ EF41
25Y5G EAFi2 8/6|EF42
2524G
2575 EBAl  7/-|EF50
2576 EB9)1  3/9
278U EBC3  9/-|EF54
30C1 EBC33 5/-| EFS0
305 EBC4l  8/8| EFK5>
30FLL EBCS81 7/9| EFs6
30L1 EBFR0  8/8| EFsg
30P4 EBF89 8/6 EF91
30P12 F.BL21 14/-| EF92
30P16 EBL31 18/-| EFu5

30PLL 10/8;D63 1/8|EC52 3/9| EL32
35L6GT ¢/-|D77 3/9(EC90 3/8| EL33
35W4  6/8|D152 6/6 EC91 4/6| EL35
33Z4AGT 8/-| DAY 2/6| ECC31  8/6( EL37

35Z5GT 8/8|DACH2 9/8|ECC32  3/8|EL38
42 7/8DAF9L 6/-|ECC33 4/9 EL41
43 7/8|DAFYs 8/3|ECC34 9/-IEL42

5005 8/6 DF33 8/8 ECC35  6/8 EL=4
50CD6( 18/- DF1 5/- ECC8L /- EL91

EB34 1/8|EF50-BR 2/-| HABCR0 9/8

/9 FCFR2  9/9|EMA5 10/8| PCCR4 24 78/ UVR)  9/8
8/8 ECH21 14/-|EN31 18/-
DK96  §/3 ECH35 7.6/EY5!

DL33 8,9 ECH42 8/8| SMALL 8/-
DL35 11'- ECHS1 8/3|EYR6  8/-
DL82  9/6ECL80 8/3)EZ35 8!8

13/8 UFA5 9/6
12/-|UFRG  14/8
8/-{Ubxy 73

3 10/-|BZ40 3
E

3 14/8/EZ4L  7/8 9/-UL8s 83
12/-|EZ80 /9 8/-|UMN0 9]
3/3|Ezal 73 5:8|{UUs 1178
4/3|uTIC 7= 8/-|uuT  9/8

8/6 8/-|UUX  18/8

12/6 9/8/UYIN 11/-

7/8|GZ37  10/8

USA |HL41DD9/6
2/6 HVRZ 6/8|P,
3/3|KT32  7/8 12/8/walM  9/9
5/9|KT33C 8/6 11/-| W76 8/-
7/-/KT36 9'-|PY31 8 3‘[‘4(\3 9/8| W77 4'6
11/-|{KT44 9/8/PY32 11 —|i"304  6/8| WKl 5/9
8/- ' KT45 8/8/ P Y5 - ‘l =0l 17/-/X61M 12/4
3,9|KT61  9/—[PYSI  7,-/1" A\BCHO 9/-| X63 9/ -
4/6/KT66 12/6/PYR2 7/ UAF& 8/-|X65  11/-
8/8| KT81 14/-|PY83 8 - UB4l 8/-|X66 11/~
J PZ30 12/~ UBC4L 8/-|XT6M  9/8
8/-|KTW63 4/9|RIN 12,8/ UBCS1 10'8[ X 78 14/8
11/8|KTZ63 5/-(R1Y 12+ Gll BFR) 86| X79 18/-
11 8/L683 2 UBF&y 8/8| Y63 8/-
12 8|LN162 8/8|5P6 3 9 URL21 14/-|263 5/-
9/-'LZ31y  7/8(SP41 2, 6 Ueess 9/~ 268 9/6
9/6)MUL4  8/-|SP6L 2/8) UUFS0 18/-|Z77 3/9
1-|N37 11/-|8U25  15/-|UCH21 14/8( 2152 5/9
4/9IN78 15/-18U215074,6/ UCH42 8/-'Z719 5/9

Post : 2 Ibs. 1/6, 4 lbs. 2/-, 7 Ibs. 2/9,
(Callers

15 \bs. 3/6. o C.O.D. ALL
always welcome) LIST OF

TECHNICAL TRADING CO. soss

ITEMS LESS 5% & POST FREE IN DOZENS.
1,000 SNIPS,

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

MAKER'’S SURPLUS
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line B.H.T. Trans. Ferrox-

Ferrox-cube cored Scanning
Coils and Line Output
Trans.. 10-15 kV.

RECORD VALUE!?
“)_-Cha“‘:‘e-‘ “U“ER

Complete with PCC84 and
PCF80 valves. 1.F. 33-38 Mc s.
Complete with coils for five
Band I channels and channels

cube core, 9-16 KV. .. . 19/6
Scanning Coils, Lo . ?fng'seg)' Band III. New and
line and frame.,............ 196 a

TO-DAY'S VALUE OVER £7.
LASKY'S L
EY51 PRICE 49 /6 P

C.R. TUBES

NEW, UNUSED
& GUARANTEED

16in. Metal Cone, famous make,
Type T901/B. 6 volt, .3 amp.
hggger, wr]l trapé 12-14 xV. E.H.T.,
W angle., standa, .
neck. LIST £16. rd 58 mm
LASKY'S PRICE
Carr. & Insur. 21/-, £6-9'6'
Masks, Anti-Corona, Bases and
Ion Traps available.

e
FERRANTI 9in. T9/3. 4 v.
heater. triode. octal base. stan-

winding Line Trans. with
width and linearity con-
trols. circuit dia., pair... 50/-
Frame Output Transformer 6/6
Frame or line block oscC.
Transformer ................ 4/6
Focus Magnets Ferrox-core 19/6
P.M. Focus Magnets. iron
Cored .......cecevvinnnes

Duomag Focalisers.
300 m/a Smoothing Chokes 10/6

21in. TV CHASSIS

FEW ONLY LEFT. Well-known make. lew and unused.
Factory soiled only. For 200-250 v. A.C./D.C. mains. Wide
angle. Complete with brand new Mullard valves and C.R.
Tube. 12-channel turret tuning covering all BBC and
ITV channels. Full data and circuit diagram supplied.

19/6
29/6 Lasky's price 39 GNS.
WORTH DOURLE

dard deflection. LIST £9.
LASKY'S PRICE 50/'

FERRANTI 12in., T12/44 and
T12/564. LIST £12.
LASKY'S PRICE
Carr. & Insur. 12/6. 84/-

STANDARD 35 mnt.
Line Output Transformers

list and save money.
3.9 kV. E.H.T. and 6.3 v.

20,000 VALVES in stock including new and manufac- | 14 in. £6.10.0

Carr. 12/6.
turers’ surplus. also imported Valves. Send for our new | 17 in. £6.19.6. Carr. 21/-.
Large stocks of TRANSISTORS. | 21 in. £7.19.6 Carr. 25/-.

RE-GUNNED (.. TUBES

OUR 100-PAGE COMPONENTS CATALOGUE
isareal money-saver ! Price 2/-. post 6d., together
with our latest ‘‘ Bargain Bulletin."”

Frame Qutput Transformer 76

Focus Magnets :
Without Vernier .
Wwith Vernier ....... .

200 m/a Smoothing Chokes 7’6

. 1276 Open All Day Saturday.

inding, Ferrox-cube...... 17/6 -
sz;n';ungg Coils. Low imp. THE “ MAYFAIR ” TV RECEIVER.
line and {rame............. U6 Most components are obtainable from
Frame or line blocking our Edgware Road branch.
oscillator Transformer... 4/6

LASKY'S (HARROW ROAD) L'TD.

Early Closing. Thurs. Mail Orders to Dept. P.T.. Edgure Road.
176 | 42, TOTTENHAM COURT ROAD. W.1,
Telephone : MUSeum 2605.

207, EDGWARE ROAD. LONDON, W.2.

PADdington 3271/2,

A television course for you to study at home

Entirely new! Practical!
Bang up to date!

THE FAMOUS BENNETT COLLEGE
OFFERS YOU THIS

An entirely new course of study based upon
up-to-date techniques has now been prepared
by The Bennett College.

The course is non-mathematical, and
contains numerous clear diagrams, starting
from the very beginning (even including the
basic principles of sound radio receivers, if
desired) and covering all the relevant
knowledge that you need to know!

This is what you’ve been looking for! You
can now gain thoraugh knowledge of this vast
subject in your spare time at home. The
course includes: production of the signal,

scanning and reproduction of picture from
signal. Aerials, types and purpose. The
cathode ray tube. Time-base oscillators, and
output circuits. Synchronisation. Video 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

r
{ (DEPARTMENT B5S5) SHEFFIELD :
l Please send me details of the new I
l Television Servicing Course |
l NAME I
I |
l ADDRI:: o |
I I
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circuited capacitor or resistor associated with the
coils or the line output transformer. The 394 is
practically identical to the T304-T301 series
shown in thec volumes. Referring to thess
diagrams, check C66 if fitted, C54, R73, CS55 and
R70.

DEFIANT

I have the above set seven years and a fault has
now developed in the tube. Normally when the
set is switched off, there is a white point which
fades away. Recently, however, the white pin
point prior to fading away has tended to expand
and spread over approximately 2sq. in. at the
centre of the tube.—J. Brown (Glasgow, S.W.1).

The large spot now displayed denotes that the
cathode of the tube is in bad condition. that the
cmission is failing and therefore the tube is in
need of replacement.

TUBE CONVERSION

I intend to convert my Viewmaster to a 17in.
tube and consider making a more modern cabinet
on legs. 1 wish, however, to make the cabinet of
aluminium and as I am a panel beater this pre-
sents no difficulties. 1 would also like to install
in the cabinet a separatc AM/FM wireless which
would be fed from a separate aerial. What I
am most concerned about is the question of the
metal cabinet and whether this will affect the
television in any way, and what precautions to
take, lf any.—H. J. Brown (Surrey).

We would on no account advise the use of a
metal cabinet for a Viewmaster as we would
regard it as being extremely dangerous and. in
fact. lethal. The Viewmaster chassis in common
with practically all modern television receivers,
has its chassis connected to one side of the mains
and must therefore be used in a well-insulated
wooden cabinet.

MURPHY 240A

What should I check for the following? On
switching on, the line hold will not lock in the
correct position, but locks giving two pictures
with a dark vertical band down the centre of
screen. After approximately an hour, the line
lock can be secured at the extreme end of the
line hold control, i.e., line hold control fully
clockwise. 1 have changed the following valves:
V7, 16C2, V11, 20P4, Vi, 20L1, Vi3, U329.
When 1 replaced the U329 I lost the raster com-
pletely so have replaced old valve.—D. Murphy
(Argyll, Scotland).

Suspect Metrosil 1 in the anode load of V8B
(the 20L1 DC amp). If this is not easily obtained
replace it with a resistor which will give the
correct voltage (36) at V8B anode. This usually
works out at 47k 1W.

EKCO T.C.268]1
If the set is switched to one of the programmes,
the height control set correctly and the frame line-

TELEVISION 271

arity set to the right proportions, a variation of
signal or the change from one camera to another
upsets the frame linearity and even appears to
push the picture upwards causing a space at the
bottom, this also happens on turning over to the
other programme, Occasionally the picture will
open in height at the bottom in a band which
moves up the picture slowly causing a rather
comical effect. When the picture moves upwards
and is manually moved back by the picture
centring control, it merely repeats its perform-
ance shortly after.—W. Marshall (Sheffield, 11).

Replace the 30P12 frame output valve, which
has a heater-cathode short. This is situated in
mid chassis just behind the metal HT. rectifier.

H.M.V. 1821

When | purchased this set second-hand approxi-
mately two years ago it had a sound fauit. 1
replaced the volume control, but this did not cure
it. 1 then replaced V9, Z152 (EF80) and the set
was O.K. Now after two years a similar fault
has occurred. Replacing V9 has no effect this
time and after switching the set on the sound
becomes distorted. By switching the set on and
off quickly or changing stations with the con-
veter, this distortion is rectified. If the set is
left after switching on, this distortion fault con-
tinues for about one hour on both stations. Only
occasionally does it repeat after this period. 1
should be grateful if you could supply me with
the necessary information to rectify this fault.—
E. Mobey (Eccles, Lancs).

Check V7 and V8. sound LF. amplifier, R53.
IM resistor to noise limiter diode. both detector
and limiter diodes and the 254F V9 bias capacitor.

COSSOR 946

T recently had to change the EY 51 in the above
set. This rectified the loss of vision. However,
after a few days the set has developed an inter-
mittent fault, the picture breaks up and it is diffi-
cult to obtain horizontal lock. Eventually I can
get a more or less locked position, but the picture
is an inch or more to the right of where it should
be. This may last for a few minutes or hours,
before it locks again in its correct position. The
set may then operate satisfactorily for two or
three days before the fault again occurs. | have
substituted the PYS81 and the PL81 with no
success. I have a service sheet.—H. Brazer (Ryde,
LW,).

Suspect the 12AU7 (ECC82) and 6AB8 (ECLS0)
valves in the flywheel sync and line oscillator
stage. These are located at the front of the upper
chassis near the inside corner of the EHT box.

QUERIES (0OUPON

i |
| This coupon is available until FEBRUARY 19th, 1960, and }
l must accompany all Queries sent in accord with the

I notice on page 267. |

PRACTICAL TELEVISION, FEBRUARY 1960.

Published on the 22nd of ea.ch month by GEQRGE NEWNES,
g rinted in England by W. S|
OTCH (A/sia), LTD. South Amca and Rhodoeia CEN

Tower Bouse, Southampton Street, Strand, London, W.C.2, and

LIMITED,
& SONS, Exmoor Street, Londgxa gv g’y Sole Agents for Australia and New Zealand : GORDON &

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.
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SETS & COMPONENTS
HM V. 15IN.. Engllsh Electric lam

Ultra. etc..
originally
TOMLINS.
Hill. S.E.23.
RECLAIMED VALVES, tested and
perfect. Huge stocks. Any type.
price 5/-, plus 6d. postage each;
delivery by return. LEWIS. 57.
Chalford Walk, Woodford Green,
Essex.

Televlslons not working.
£175 each. £5/10/-.
127, Brockley Rise. Forest

lin.
{p.n.

INDICATORS, Type 277. with
C.R.T.. 4/VR91l. 2/VR92. 37/6
3/61. Type 101, with VCR530 (6iin.
blue. magnetic, octal base). and
2/EB91. 2/EF91. 2/R10: new cond..
30/- (post Type 1, with
VCRX263. o 5/6J86. 176V6.
1/EY51. 2 EB91. 3/EF9l. with R.F.
E.H.T. generator and 28 kc/s. Xxtal.
45:- (rail 7 6). Type 97 with
VCR517. 10 valves. 30/-. Potentio-
meters, miniature wirewound, 6
ohms 100 ohms. 600 ohms, 1k or
2k, each 1/ Chokes. L.F. 10H
"Ol)mA 8/6; Potted 10H 100mA.. 7/6;
“"UsH  400mA.. 10/6. Monitor,
Type 56 (2 units Oscilloscope and
power unit), £8/10/- (rail 20/-), List
and enquiries: s.a.e. please. Terms.
C.W.0. Postage extra. Immediate
despatch. W. A, BENSON (PT), 136
Rathbone Rd.. Liverpool, 15.

REBUILT TV TUBES

FULLY GUARANTEED 12 MONTHS
ALL MAKES — 12" to 21”7
BLANE & MARTIN ELECTRONICS
SANDOWN LANE

LIVERPOOL
Details on request. Tel. SEF. 3428

SAVE ON REPAIRS.—100.000 salvaged
Rudio 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 -; THT Mains. 50/-; Def. Coils.
12 6; Speakers. 5/-, Tubes. Mullard.
Mazdu. etc.. 9-10in.. 30/-: 12-14in..
£2 19'6; 17in.. £3/19/6. All picture
tested. fitted free or sent subject to
14 days’ nmoney-| -buck guarantee:
Mullard 6 months’ guarantee. Valves.
1.000 types from 1/6; EFS1. EB9l.
6J5. 2i6; EF80. UF42. 10F1, 6F1.
6SN7. 3/6, We can save you pounds!
Send s.a.e. wnh enguiries or for com-
plete list. *ST. JOHN'S RADIO.”
156. 8t. Iohnstll SW 11 (BAT 9838.)
T.v. TUBES, factory
gunned). fullyv guaranteed.
17in. £5, p. and p. 10/-.
Rd.. Brighton.

rebuilt (re-
14in. £4,
24, Bristol

SURPLUS STOCK
BRAND NEW
MULLARD WIDE ANGLE

17" AW 43/80
TELEVISION TUBES

£6-0-0 cw.o.
N S HARPLES

125, BLASKPOOL RD,,
ST. ANNES-ON-SEA, LANZS.

Practical Television Classitied Advertisements

RATES : 4/- per line or part
there: average five words to tine,
minimum £ lines. Box No. 1/- ¢Xtra.
Advertisements must be prepaid
and addressed to Advertise nt
Manager. * Practical Television,”
Tower House, Southampton St.,
strand, London, W.C.2.

SETS & COMPONENTS (continued)

NEW TUBES

2 Years | Year
Guarantee Guarantee
12 in. Type M.W. £10.10.0 £7.10.0
14 in. Type MW. ... £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 Equivs. Carriage 5s.
10 in. Cossor, NEW—£5.10.0
LINE OUTPUT
TRANSFORMERS
Direct Replacements for 500 sets. Compare
these prices (add 2s. 6d. post) :
Pye. LV30, 16T, CS17, etc. 50/-
18T, V4, etc,, LV2I, Luxury 17 60/-
Cossor. 930, 931, 933, 934, etc. 60/—
Baird. T29, T163 ... 53/~
Tle4, TI67, Ti172, 2014, |7|2 ... 680/-
Ferguson. 990T to 997T ; 103T to
145T, 203T to 246T, . 66/6
Ekco. TS46 ; TSI13-114 ; T|6| |
T222, 23t ; TSC3II, etc, ete. 55/-
Invicta. TI108 to TIIO0 52/-
TIOI to TIO4: TII4 to Tl?.6
Ti33to TH42 ... ... 60/
Bush. TV 11A, B; 12A, B; TVF I2A,
TUG 12A, B ; TRGI2A, B ... 45/-
TVI2AM ; TV22, 24; TRG24,
TUG24 60/-

WESTWAY RADIO

5, Westward Way, Harrow, Middlesex.

TELEVISION TUBES

NEW TV TUBES. TWELVE Months’

Guarantee

£ s.d.
12° CRM 121 ... 7.10.0
12° MW 31-74 ... 7. 0.0
14 MW 36-24 . 0.0
147 AW 36-2 ' ' . 0.0
14~ MW 36-44 . 0.0
17" MW 43-64 . 0.0
17 MW 43-69 ... . 0.0
17 AW 43-80 ... ... 10. 0.0
21" MW 53-20 ... ... 15. 0.0
21" MW 53-80 ... 15. 0.0

FULLY Rebuilt TV Tubes TWELVE
Months’ Guarantee

MW and AW types fittedq with NEW
“ guns ” supplied by MULLARD, LTD.

s.d.
12" MW 31-74 CRM 123 . 0.0
14~ MW 36-2¢ CRM 141 .10.0
14 AW 36-21 CRM 142 .15.0
17* MW 43-64 CRM 171 .10.0
17" MW 43-69 CRM 172 .15.0
17" MW 43-80 CRM 173 .15.0
21" MW 53-20 CRM 211 .16.0
21" MW 53-80 CRM 212 .15.0
15" CRM 152 CRM 153 .10.0

Carriage for each item 10 =

CATHODE RAY TUBE SERVICE

48, Battersea Bridge Road, London,
S.W.II.

Battersea 6859.

Phone :
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T/V SPARES
LARGEST RANGE OF NEW
AND USED SPARES

Line Outputs our Speciality. Used from £1,
New trom 45/-. Also breaking hundreds of
T/Vs for Spares. All Coils. Transformers,
Chassis, Valves, etc. No 1ust8. Send S.A.E.
and State Requirements for Immediate
Quote.

VALVE KITS. A complete Kit for YOUR
set (one of each tvpe) from 50/-. Quote
Model Number for exact price.

T/V BARGAINS, Reconditioned
channel Models at New Low Prices.

from 22 gns,, 17inch from 29 gns.
guaranteed. Terms available.

All-
14inch
Fully

T.C.8. LTD., 2 Progiges oesss >4
T.Vv. TUBES. Genuine re-gunned

tubes with 6 months' guarantee; 14in,
rectangular and 17in., £6 each, car-
extra. T.V. LECTRIC &
CYCLE CO., 1 High St, Chalvey.
Slough (Tel.: 21860).

AERIALS
For ExampleC ARRAY

80
Band III_ Self-contained Pre-Amplifiers
Only £3.15.0. Band III Converters, 100/-
Turret Tuners, 94/-, Complete Rebuilt T.V.
Tubes from £5. Revacuumed ones, All Sizes.
£2.10.0.. All Tubes are Guaranteed.
Super Low-loss Coaxial Cable, 1/1 vd.
Standard 6d. yd. Dxplexers 8/8 each.
S.AE. FOR FULL

AT FTRADE PRICES

'\(-l~ Broadficld, North
\r. Chippenham, Wilts.
Marshiicld 236.
CALLING 9in. Television owners.
Brand new. factory fresh. 8in.
Ferranti Tubes. originally £14/10/-,
will replace Mazda. Brimar, G.E.C,,
etc. £4/10/- each, 6 months' guar-
antee. TOMLINS. 127. Brockley Rise,

Forest Hill. S.E.23.

TELEVISIONS. 12in., 14in.. 17in. and
Projections. Require attention, from £3.
In working order—I12in. BBC from £7. 14in,
BBC/ITA with regunned CRT from £18.
17in. from £25.

Send for Lists.

CADMAN'’S

Service Department, Bryan St.,
Hanley, Stoke-on-Trent.

Carriage Pald.

VALVES from 1/6.
Radio, T/V Components.
HAMILTON RADIO (T),
combe Rd. N., Hastings.

RENFREW ELEGCTRONICS
ANDERSON DR., RENFREW
REN 2642
YOUR GUARANTEE TO
CHEAPER VIEWING

All guaranteed.
Lists 3d.
237, Sedles-

17 Mazda Tube with new
American Gun-mount ... £7.15.0
14° Mazda Tube with new
American Gun-mount .. ... £6.10.0
17”7 Mullard ‘Tube with new
American Gun-mount ... £7.15.0
14 Mutlard Tube with new
American Gun-mount .. . £6.10.0

One Year's Guarantee. Cash with Order.
7s. 6d. allowed on old tube returned in
carton supplied.
Dealers’ Inquiries Invited.
Less than 1 per cent. returns.
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SETS & COMPONENTS (continued)
C. EDWARDS

1070 HARROW ROAD,
LONDON, N.W.l0.
LADBROKE 1734

Offers
S/H T.V. in
First-class
Condition.
12in. £5. 0.0.
14in. £7.1
17in. £]5. 0.0.
{all 5 channel}
+ §5/- carriage.
Guaranteed
tubes, all sizes,
12* 30/-, 14" £3,
17 £4.
in stock - PYE, FERGUSON, EKCO
CASH ONLY. 15/= Carriage.
Trade Enquiries Welcome.

SALVAGED VALVES

All at 2/8 cach

EF91 U3l 10F1

DHT? 6F1 B3B8

277 6F13 KT33C

EB91 6P25 EF50
6P28 & Many Others

Minimum Order ¢g1. 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

LT.V. CONVERTERS, Stirlings.
Pennine, Aerialite, etc., 55/- each.
Tubes, 12in., etc., from 40/- E
ODB.. 25 Ramshead Approac
Leeds, 14

Practical Television Classified Advertisements

BRAND NEW TELEVISION TUBES
2 Months’ Guarantee
12in.. £7.10.0 ; 14in.. £8.0.0; 17in., £9.0.0
CRM type 17in., £10.0.0. Carr. & Ins. bi-.
FIDELITY RECORD PLAYER
Four speeds. Takes 7in.. 10in. or 12in.
records. Amazing reproduction. Colours :
Fawn, Tweed/Tan or Grey Cord/Maroon.
A.C. only 200-250 volts. Only 9t gmns.
Carr. 5/-. S.A.E. with all Inquiries.
RELIANCE ELECTRICAL SERVICES
Mail Order Dept., 73, Vista Way,

Kenton, Harrow, Middx. WOR. 4512

144 MIXED RESISTANCES, 10/-; 72
mixed Condensers. 5mmf. Olmrd‘
sxlver mica. paper and mica. 18/,

p. nd p. 1/6. LEDDSHAM
TRADING CO Ledsham, Cheshire.

LONDON TELEVISION

OFFER THE FOLLOWING BAR-
GAINS. RIGIDLY TESTED EX-
EQUIPMENT TELEVISION VALVES.
Individually Boxed. 3/-to 7/6 each.

WIDE ANGLE SCANNING TELE-
VISION CHASSIS, Complete less valves.
30/~ each. Most makes in stock.
TELEVISION COMPONENTS at Bar-
gain prices. Please write for your individual
requirements. 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
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TURRET TUNERS. brand new,
famous make. 12-channel. coils 1

to 5 and 8/9 fitted. 34/38 mc/s. coin-
plete with P.C.F. 80 and P.C.C. 84,

circuit diagram included. £1'17/6,
p. and p.. 3/6: discounts for quan-
tities; cash with order. SOUTH

SUPPLIES (ELECTRICAL) LTD.. 95,
Old Kent Rd.. London. S.E.1.

FIT AND FORGET.—The Ajax T/V
Signal Balancer will instantly give
you both programumes with identical
brilliance. Specially designed for
receivers with one aerial socket;
fitted in seconds: 10/-, post free.
AJAX ELECTRONIC PRODUCTS, 85,
Felsham Rd.. Putney. S.W.15.

MISCE LLANEOUS

LOUDSPEAKERS, " Electric  Clocks
and Shavers repaxred promptly.
MODEL LOUDSPEAKER SERVICE,
Shipton on Cherwell, Oxford.

PROTECT YOUR CAR AT NIGHT
“ LITON »
PHOTOELECTRIC
PARKING LIGHT
SWITCH
will switch your lights on at dusk—off
at dawn, automatically, while you are
at work, , or away from home.

n
Controlled by light. Transistorised.
Avoid accldents, fines. Save Yyour
battery.

KIT OF PARTS, §52/6
BUILT AND TESTED, 57/6
Pat. Pending. Send 6d. stamp for pamphlet.
* St. John's Radlo," 156. St. John’s
Hill, S.W.11. ATtersea 9838

SITUATIONS VACANT

University Entry — University
graduates may enter on per-
manent or four-year short-
service commissions. Permanent
commissions carry an ante-date.
University students may be
accepted sub'ect to graduation.
Upper age limit 26th birthday.

Direct Commissions — The direct
commission scheme offers the
choice of a permanent career
leading to a pension, or a
twelve-year commission  with
the option of leaving after eight
years. Age limits: 17} to 26th
birthday.

Short-Service Commissions —The
short-service commission is for

BRSO DOOR IR RO RS RO RRRRRIRRORRORRRRERRRRRRARRS

The Royal Air Force

PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFICERS
COMMISSIONS IN THE GENERAL DUTIES BRANCH
Vacancies now exist for fit young men of character and
good education and who are capable of takmg responsi-
bility, to train as pilots, navigators or air electronics
officers in the general duties branch of the Royal Air Force.

Methods of Entry

five years and there are oppor-
tunities for transfer to either
form of direct commission. Age
limits: 174 to 2

Pay and Gvatumos Pay is high
and terminal gratuities are
generous. For example, a Flight
Lieutenant of 25 can earn, with
full allowances, nearly £1, 700 a
year. The tax-free gratunty paid
at the end of a twelve-year
commission is £4,000.

Write for further details,
stating age and education, and
the method of entry in which
you are interested to .the Air
Ministry, M.9 (PTN562B),
Adastral House, London, W.C.1.

RN
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LABORATORY TECHNICIAN AND
WIREMEN for interesting “~work in
the building and testing of Elec-
tronic Apparatus. fer medical and
industrial equipment. Permanent
posts for suitable applicants. in
pleasant, modern premises in central
area, easlly accessible by Tube and
bus. Box 20

TELEVISION ENGINEERS

required for
production fault-finding,

testing and repair.
Work is varied and interesting with
opportunities for employment on
experimental work.
All appointments are to the permanent
staff, with Pension Fund and Sports
and Social Club.
Exceptional prospects in a large and
rapidly expanding organisation.

BRITISH RELAY WIRELESS
LIMITED

(Staff Appointments),

1-7 CROFT STREET,
SOUTH BERMONDSEY, S.E.8.

(Continued on page 274)
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EDUCATIONAL

BUILD YOUR OWN HI-FI at home!
At last, for reasonable cost—the
chance to make your own quality
Hi-F1 Audio Equipment and to gain
the knowledge to service and main-
tain it. Free brochure from: Dept. 20
P.T.. RADIOSTRUCTOR, 40. Russell
St.. Reading. Berks.

INCORPORATED Practical Radio
Engineers home study courses of
radio and T.V. engineering are
recognised hy the trade as outstand-
iny and authoritative. Moderate fees

to a limited number of students
onlv, S&lhbus of Instructional! Text
fres * The Practical Radio Engin-
eer.”" Jjournai. sample copy 2/-. 6.000

Alx"xment Peaks for Superhets, 5/9.
AMembership and Entry Conditions
booklet 1/., all post free from the
SECRETARY. I.P.R.E. 20, Fairfield
Road, London, N.8.

“ HOW AND WHY " of Radio and
Electronics made easy by a new. non-
maths, practical way. Postal in-
structions based on losts of experi-
ments and equipment building carried
out at home. New Courses bring
enjovment as well as knowledge of

this fascinating subject. Free bro-
chure from: Dept. 12 P.T., RADIO-
STRUCTOR. 40. Russell St.. Reading,

Berks.

STUDY RADIO, TELEVISION AND

ELECTRONICS with the world’s
largest home study organisation—
1.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
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS. Intertext House,
Parkgate Road (Dept. 516}, London.
S.W.1I1.

x 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. G738, 46, MARKET PLACE,
READING, BERKS. 1/60

~_ _RaADIO

AT LAST \l[l /FM/AM for the family
man. Astonishing De Luxe VHF/FM Radio
otfer. Merging of world famous_Co.. enables
us to offer £24 DE LUXE VHITFM/AM
Radins for £15.10.0. Factory fresh. Maker's
guarantee, extra thrilling quality. All
features including Ferrite aerials. Our
satisfaction guarantee or purchase price
retunded. AC'DC 200/250 v. Smaller radio
wtth VHF FM/AM. £13.10.0. originally £21.
Carriage paid.

TOMLIN ELECTRICAL.
Rise, London, s

197, Brockley
3. 02,2

Television Classified Advertisements

SERVICE SHEETS

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, TV
5,000 models. Lists  1/-. S.A
enquiries. TELRAY, 11, Maud'and
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

l'eyuy'n? List 1/-: s.a.e. with en-
quiries. S.P. DISTRIBUTORS, 11, Old
Bond St.. London, W.1.

SERVICE SHEETS, Radio and TV.
4/- ea.: also hire. List 1/-. GLOBE
SUPPLIES. 33, Fairfield Close,
Sidcup, Kent.

SERVICE SHEETS for sale. T.V. 4/-;
Radio. 3/+; also hire; immediate
delivery. .. . Callers wel-
comed. SULTAN RADIO. 6.

Ephraimm Rd.. Tunbridge Wells. Kent.

SERVICE SHEETS for sale, al! types,
from 1/-. Free Fault Findiny Guide
with all service sheets. 100 T/V Ser-
vice Sheets covering 330 popular
models, 18/6. Radio, T/V. Electronic.
Books. S.AE. lists / enguiries.
HAMILTON RADIO (T). 237, Scdles-
combe Rd. N., Hastings.

FOR SALE

100 BAYS of brand new adjustable
steel Shelving. 72in. high x 34in. wide
x 12in. deep, stove enamelled dark
green; sent unassembled, 6-shelf bay,
£3/15/-; sample delivered free; quan-
tity discounts. N. C. BROWN LTD.,
Eagle Steelworks,

Heywood, Lancs.

February, 1960

FOR SALE (coniinued)

ASTOUNDING
visions. 45/-; 12in., Tclevisions, 70/-;
14in., £98/10/-; 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.

VALUE.—9in. Tele-

o WANTED

WANTED, Service Sheets and
Manuals. No quantity too large or
too  small; highest prices p‘ud

SULTAN RADIO. 6. Mount Ephraim
Rd.. Tunbridge Wells. Kent.

ALL TYPES OF VALVES WANTED,

PL81. ECL380, Eyvy51, U25. PC¥F30,
Pz30. U801, etc.. etc. Best cash price
by return. STAN_WILLETTS. 43,
Spon Lane., West Bromwich, Stafls.
(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.

A PROMPT CASH OFFER for vour
surplus Brand New Valves, Speakers.

Components. Test Instruments, etc.
R.H.S., 155, Swan Arcade, Brad-
ford, 1.

NEW VALVES WANTED. — EY5I.

ECL80, PCC84. PCF80. PCL83. PLBI,
PCL82, PY8l. RI19. US80L. 30P4. etc.
Best cash prices by return. DURHAM
SUPPLIES. 175. Durham Rd.,
Bradford 8. Yorkshire.

AERIALS
MAKE YOUR OWN AER[ALS
AVE £££5
TV aerial manuracturer offers *‘ do-it-
yourself ' kits. 50 components include

castings, pressings, mouldings, tubes,
brackets, can be utilized to make 100 differ-
ent models, TV, V.H.F., amateur. Brochure
gives full illustrations, element dimensions
and prices. Discounts for quantities.
THE RICHARD MAURICE
LEQUIPMENT CO.,

Send 1/- for sample and list.
BOXMAKERS, 75a,
Bradford. 1.

J. & Al
Godwin  St.,

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

Shepherds Bush Market,
w.12. (Phone: SHE 3052.)

Extension,
London,

SATISFACTION ASSURED, — 12in.
Televisions.  £9/10/-; 14in.. £16;
17in,, £19/10/., Write for quotation,
stating requirements. We guarantee
satisfaction. TOMLINS. 127, Brockley
Rise, Forest Hill, S.E.23.

MAKING YOUR OWN TELESCOPES,
Enlargers. Projectors, Viewers,
Microscopes. Episcopes, etc.. then
our booklets “* How to Use Ex-Goy.
Lenses and Prisms.” Nos. 1 and 2.
2/6 ea. will show you easilv and
quickly how to achieve the finest
possible results at lowcst possible
cost. The most comprehensive lists
of optical and scientific equipment
in the British Isles is [ree for s.a.e.
H. W. ENGLISH. Rayleigh Rd.,
Hutton. Brentwood. Essex.

1.000 TELEVISIONS., all makes. from
£3 working. 10/- not. Callers only.
9 till 6. including Sats. 39, White-
horse Lane, Stepney, London.

www americanradiohistorv com

N Portsmouth Road, Cobham, Surrey.
(Tel.. 69018.) S| ATy TR
VALVE CARTONS at keen bprices. TRANSFORMERS

Suppliers to B.B.C., L.T.A. and leading

radio manufacturers, single or long
runs, prompt delivery, home and
export.

Rewinds to all makes.

H.W. FORREST(Transiormers)I_td

Shirley, Sohhull Warwickshire
Tel. SHIrIey 2483

A 3d. stamp will bring you a copy
of our latest

RADIO & TELEVISION
COMPONENT Catalogue

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

RES/CAP. BRIDGE , 37/-,.

Checks all types of resistors, condensers
6 RANGES
Built in 1 hour. Dircet reading
READY CALIBRATED
Stamp for dztails of this and other kits.

RADIO MAIL (Dept. VV)

Raleigh Mews, Raleigh Street, No'tingham

e
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1S YOUR T.V. TUBE DIMMING? . . , N e wy
YOU CAN EXTEND THE LIFE OF THAT SANE DAY SERVICE
TUBE AND IMPROVE THE PICTURE
rce 3 NEW! TESTED! GUARANTEED !
-,
SH'S 1R5, 185. 1'1‘4 334 3v4 DAF91, DF9L, DK91, DK92,DL92, DL94 any 4 for 25-
N . r
Post, packing, 8K76 SKBG GQIG BVG(} 6X5@. or 6Y3G 51(())1 :.“22”‘/‘-;
& fns. 2/6. 1ATGT 12+ | 6L1 1619 | 2674G 9/~ | EBCH1  8/6 | EY86 3| PZ30 1% -
D5 9/6 | 6L13 12/3 %ZGGT 9/6 | EBF80 8/. | EZ40 g/g SP61 J’ []
C.W.0. C.0.D. | IH5GT 10/- | 6P25 9/- | 30C1 -] EBre9 /9| EZ4l  7/6 | T4l 15.6
INSGT 10/ | 6Q7G /8 | 30L1 /- | EBL21 20/6 | EZ80 83| U2 12 -
1R5 6/9 | 6QIGT 9/ 35LBGT 10/- | EC92 11/- | EZ8L 7~ | Us0 76
@ NO SOLDERING | 184 9/- | 6SLTQT 7/-| 35Z4GT "6!- { ECCBL /8 | FW4/500 9’6 { Us2 583
MO WIRING @ JUST PLUG IN @ IT’8 | 1S5 6/3 | 6SNTGT 5/6 [ 35Z5GT g/6 | ECC82 /6 | Gz3 9-| Ut 86
UTOMATIC @ 17°8 GUARANTEED ! 1T4 b/3 | 6U4GT 11/-| 43 1218 | ECC83 7/~ | KT33C 7. uis 69
e can offer thess units for any make of sot. | 122 /6 | 6V6Z " @/-| 50CD6G 26/9 | ECC8¢ 8/9 | KT4l 146 | UABCS) 88
L CIETGEE Y H 3A5 10/8 | 6V6GT 8 50L6GT "9/9 | ECC8 9/6 | KT6L 10- | UAFd2 96
. State name, address, & make | 3Q4 /8| 6X4_ 6191 AZSL  9'6 | ECF80 11)6 | KT63 66| UBC4L 79
and model no. of set, & tube in block caps. gS'! /9 | 6X50 /- | B36 9'8 | ECF82 10/- | KT71 126 BF80 986
V4 /6 | TBT /= | CL33 13/9 | ECH2t 20/6 | MH4 6'-| UBFB9 86
8INCLAIR ELEGTRONICS, |fvic . s2i70s & | Dice 1o7) mpoun “ed | Mun g Unial =g
P.T., 33, BERWICK ST, W.I. | 2viS, 103} 705 | DAFos oc 1%
. a0 = ] 8/6 | ECHsl 8 | Nig 86| UCCS H
Welcome— Trode Enquiries Invited. | 624G 9/8 | 787 9/9 CH 10/3 ECL80 /6 | PCCB1 8'(E UCF80 12 -
/- g Y 2, fa -
B.B.C.-L.T.V.-F.M. AERIALS|!eamMé 39| 10C2 176| DF% /6 | EFdl pCFB2 93 | UCHAL 86
B.B,C. (BAND 1). Tele- 6AQ5 -1 10K 15/ DH5 8/ EF42 11/6 | PCL82 93| UCL82 116
scopic loft, 19/6. Lxternal, 6ATS 31 12AH8 10/ DHT77 ki EF80 66| PCL83 11.-| UCL83 12-
8D, 26/3. 6BAS /- | 12aT7 "9/ | DK32 12/- | EF85 6/ | PCL8t 8- UFdl 93
6BES /- | 12AU6  7/6 | DK40  14/- [ EF8 11/~ | PENA4 11- | UF42 88
LT.V. (BAND 3. 3 Ele-{ | 8BH6 6/ | 12AU7 8/8 ] DK9! /9 | EFt9 8- | PEN36C 96 | UFBY 76
ment loft artay, 24- 5t 1686 /- | 12AX7 7~/ DK92 86 | EF91 3,9 | PEN45 8- | ULl 8-
Element, 32/6 Walll | 6BR7  10/6 } 12BA6  8/- | DK96  8/8 | EF92  4/6 | PEN46 56 | UL81 8-
mounting, 3 Flement, 33/9.| | 6BWs ‘10r- | 12K:GT 5/6 | DL33 /- | EL33  10- | PL36 13- | UR1 8-
5 Element, 41/3. 6BW7 '8 | 12K8GT 1 DL35 12/3 | EL38 2u6 | PL38 146 | UY2l 14-
COMBINED REC. + 6CD6G  26/9 | 12Q7GT DL92 8'g | EL41 9-1 PIL81  10-| UYdl 68
DI ot 145 Bioment. ] | 671 1416 | 1223 DI94 76| EL42 106 | PLe2 76| UYS8S 69
AUS 112 Element agrs. | | 6F6C /6 | 1457 1 DL9 86 | EL83 8- PL83 86| VP4B 98
Wall mounting, 143 Eie-| | 6F13  12/6 | 19A EABCRO 7/9 | EM32 86| PY32 12- | VPil 6 -
ment, 56/3. 145 Element) | SE14  17/6 | 20F2° 1% Col 6/-| EM80  9/- | PYB) 76| Wi 66
8319, cmmney and most| | 6KTC /8 2Lt 176 | EAF2 916, KNl 9’- PYst 89| Wit 46
mounting units also avallable. 6KTG >!~ 25A6G 11/= ) EBIL /9’| EMs4 - | Pis2 -1 X76M 118
ity Pe T et oy 28, 3 Ele- GKBG 6/9| 2L6GT 9/6 | EBC33 /- | EY51 PY83 8-| 711 39
ment loft, 52/6. SID loft. 13/6. External Post 6d. per valvs
i s READERS RADI 7,
ngiomor g S ial pl Faoas 1!(.';0&%%1110&%0 Any Parcel insured
¥ oaxis] u(-:s. A I
Btamps for illustrate peat. .p5| | 24 COLBERG PLACE, STEMFORD HILL, et oa ekt |
K.V.A. ELEGTRON|GS( ept, ) LONDON. N.16 STA. 4587 y C.0.D. larcel 2.8
38, Godstone Road, Konley, Surrey § Lo ' Extiay

LINE OUTPUT
TRANSFORMERS

Most types available. Statc Make and Model
Number of Receiver when ordering.

S.A.E. please with all enquiries.

HOWORTH

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

REBUILT T.V. TUBES

Fully Guaranteed 12 Months
complete New Gun fitted in every Tube
12in. ... £5.0.0 Il4in, |5in. ... £5.10.0
17in. ... £6.10.0 2lin. £9.0.0
Carriage & Insurance [0/- extra.

NU-GUN TELETUBES Ltd.

3, The Mews, Duckett Rd., Harringay,
‘London, N.4.
Telephone : MOUntview 2903.

TELEVISION
TUBES g
REBUILT

Buy direct from the factory!
12 months’ guaruntee

12 inch
14 inch
17 inch -

Special terms to the trade

Carriage und insurance 12/6 extra

ELECTRONIC

MAINTENANCE

131, St. Ann’s

London, N.15

Road, Tottenham,

£5. 0-0
£5-10-0
£6-10-0

SERVICES

STAmford Hill 3267

www americanradiohistorv com
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EDDY’S (Nolim.) LTD.

172 ALFRETON ROAD, NOTTINGHAM

Surplus New and Guaranteed Valves

1A7GT 12/6 | 7C6 7/6 | ECL82 11/-
1C5GT  8/- | 757 9/6 | EF36  2/6
1D5 9/6 | 7Y4 76 |"EF37 4/
IH5GT 9/9 | 12A6  5/6 | EF40  13/6
iL4 3/9 | 12AH7 5/- | EF4l 86
INSGT 9/9 | 25A6GT 8/- | EF42  8/6
1S5 6/6 | 25L6GT 9/6 | EF50 /9
1T4 4/9 | 2524G  7/6 | EF80  6/6
3Q5GT 8/9 | 35w4  6/9 | EF86  I1/-
354 7/- | 807(B) 3/9 | EF9I 4/-
5U4G  5/9 | 954 1/6 | EL84  8/3
524G 9/- | 955  3/Iy | EL85 10/
6AG5 5/- 956  2/1l | GTIC 7/6
688G 2/11 | AZI  12/6 | PL33 7/6
6BA6  6/6 | DAF96 8/3 | PLBI  11/6
6Bl6  6/6 | DF96  8/3 [ PL82  7/-
6C4 3/6 | DKS2 86 | PL83  7/-
6F33 5/- | DKS¢ 8/6 | PY31 86
65G  2/6 | DL96 83| PYBO 7/
6)SGT 3/6 | DM70  7/6 | PYSI  8/s
6K7G  2/3 | EABC80 7/9 | PYys2  7/-
6K8G  6/6 | EAF42  8/6 | U3 )
6P28  9/- | EB4I 7~ | U35 816
6SNTGT 4/9 | EBO! 4~ | g, g
6V6G_ 5/9 | EBC4l  8/9

6V6GT 4/6 | ECC8I 6/- | UCH42 8/
6X4 6/- | ECC82 7/- | UAF42 9/
6XSGT /61| ECC83 7/6 | U25  12/-
7Cs 7/6l| ECCss 86 | UY4l 66

NIFE ACCUMULAT ORS, Midget Single

Unit. Size 3 x 2% x fin., 7 amp. hrs., 1.25
volts. 1/1l. Post I/6.

HEADPHONE CORDS. High Quality
6ft. 1/11 pair. Post 6d.

DIMMER SWITCHES. Ideal for train
speed regulators. 1/11. Post 9d.
THROAT MIKES, 1/-. Post 6d. Could

be used for electrifying musical instruments.
SPEAKER GOLD GRJLLE. 6! x 4in. 1/-
each. Post éd
GERMANIUM DIODES, 1/- each, 9/6
dozen. Post 9d

RECTIFIERS. RMI, 4/9; RM2, 6/6:
RM3. 7/6: RM4, 15/6 ; RM5, 19/6. Contact
cooled, 200-60 m.a. 7/6. Post I/-.

CONDENSERS. Tubular W|re End not
S

ex-Govt.). 8 mfd. 450 v,, 1/9 ; 8-8

2/6 ; 16 mfd. 450 v., 2/9 ; 16- 16 450 v.. 3/9
16-8 450 v. 4/- ; 32 mfd. 450 v.. 3/9 ; '32-33
350 v.. 4/-. Post |/-.

GRAM. AMPLIFIERS.
3 watts output.

High sensitivity
Separate volume and tone

controls. Printed Circuit. 59/11. Post &
Packing 4/-. Fully guaranteed. Size 8 x
2%in. max. Height 5in.

JACK PLUGS. Standard Type. I/iL.
Post 6d.

CO-AXIAL CABLE. Air-spaced, suitable
for TV fringe area. V.H.F., etc. 71d. per
yd. Cut to any length. Post per 6 yds., I/-.
VIBRATORS. 12 v. 4-pin, 3/11. Post i/-.
RELAYS. Siemens’ High Speed. Suitable
for model controls. 8/11. Post 1/-.

LUXEMBOURG EXPANDING

AERIALS. Compact and easy to fit. No
technical knowledge required. Greatly
improves reception. 3/I!. Post éd.

SPECIAL OFFER
CAR RADIO KITS

Seven Transistors. Long and Medium,

2 watts output. R.F. stage and auto-

matic gain control. 6 or 12 volts.

Complete kit with cabinet, 10 gns.
Post and Packing 5/ extra.

Any parcel insured against
transit for only 6d. extra per order. All
uninsured parcels at customers™ risk.
POSTAGE AND PACKING éd. PER VALVE
EXTRA. OVER £3. FREE. C.O.D. OR
C.W.0. ONLY., C.0.D. CHARGE 3/-
EXTRA. S.A.E. WITH ENQUIRIES.

damage in
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54 Gns.

‘17’

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 :—

SPENCER - 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 interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

= FREE GUIDE ==

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.L.R.E,, City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I1.P.E., A.M.I.Mech.E.,
Draughtsmanshlp(allbranches),
€tc., 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 v
Y ictmin:en 150,000 SUCCESSES. c.va. J

NATIONAL INSTITUTE OF
NGINEERING

{Dept. 461) 148, HOLBORN,
DON ECI

PO. Box 8417, Jo'burg.

P.O. Box 4570, Melbourne.

S. Afrlca:
Australia :

p TELEVISION SERVICING

> PRACTICAL SERVICING
AND FAULT-FINDING
’More than 400 faults on a typical

receiver have been considered, a large
number of which have been placed on

the receiver to obtain static and
dynamic readings and oscillograph
records.
} By G. N. Patchett,
Vol. 4. Postage 6d.

7/6.
> .

TELEVISION ENGINEERS’

POCKET BOOK, by }. P. Hawker.

> 12/6. Postage 8d.

TELEVISION EXPLAINED, by

W. E. Miller, revised by E. A, W.
Spreadbury. 12:6. Postage |-,

A BEGINNER'S GUIDE TO
TELEVISION, by F. |. Camm. 7/6.
Postage 6d.

TELEVISION RECEIVING EQUIP-

} MENT, by W. T. Cocking. 30/-.
Postage 1/6.
OSCILLOSCOPE TECHNIQUES,
by A.’'Hass, 23/-. Postage /-
RADIO VALVE DATA, 6th Ed.
Compiled by '* WW.'"'5/-. Postage 9d.
> 1960 Catalogue 1/-.

>

» THE MODERN BOOK CO.

> BRITAIN’S LARGEST STOCKISTS

} of British and American Technical Books

’ LONDON, wW.2.
PADdington 4I85._ -

19-23, PRAED STREET,
Phone
’ Open 6 days 9-5 p.m

www americanradiohistorv com

BRAND NEW
GUARANTEED VALVES

CHECK THESE PRICES AND

SEE HOW WE CATER FOR THE -

) CITIZEN'S POCKET

DAF96 8/- | EF86 11/~ | PYS2  6/9
DF96  8/- | EL4 9/- | PY83  7/9
DK92  8/3| EL84  8/- | UAF42 9/-
DK96 8/3| EY5l  9/6 | UBF8Y  9/-
DL94 7/3| EYS86  8/9 | UCcs5 7/9
DL96  8/-| PCC84 7/6 | UCH42 9/-
EBC4l 8/3 | PCC85 II/-| UCHS! 8/9
ECC81 5/9| PCF80 7/3| UF4l  8/6
ECC82 6/3 | PCF82 - 9/- | UF89  7/3
ECC83 6/9 | PCL82 9/- | UL4l  8/6
ECC84 8/6 | PL36 14/-| U25 11/
ECC85 8/6| PL8I  9/9 | IRS 6/9
ECF80 10/10 | PL82  8/- | IS5 6/
ECL80 8/3 | PL83  7/9| IT4 5/-
EF80 /3| PY8I  6/6 | 354 6/6

Postage 6d. valve extra.

May we quote for obsolete and
transmitting types? (S.A.E. please.)

CITIZEXS® VALVE SERVICE
(REGD.)
-Office Address—No CoIlers
103, GANTSHILL CRESCENT,
ILFORD, ESSEX.
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[ Build your own Aerials. .

MARLBOROUGH, WILTS. Phone : 657/8

AS ADVERTISED ON TELEVISION |
Save fff 12 Months' Guarantee |

FACTORY REBUILT...

TELEVISION TUBES

Immediate delivery

ALL TYPES FITTED WITH NEW GUN
TYPES

MW31.74 - 12in. £5.12.6 MW36-24/44 14in. £5.17.6
MW43-64{69 17in. £7. 0.0 MW53-20/80 21in. £9.10.0

CRM141 - - 14in. £5.17 .6 CRM171 - - 17in. £7. 0.0
TERMS TO Plus 10’- carriage and insurance.
THE TRADE Cash with order or C.O.D.
RE-VIEW (LONDON) LITD. |
| 10 High Street - - Colliers Wood, SW.19 |

[ Telephone: Liberty 3272 ‘

www americanradiohistorv com
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PRACTICAL TELEVISION

February, 1960

C.R.T. ISOLATION TRANSFORMERS
TYPE A. OPTIONAL 257, and 50°, BOOST
2V.0R 4 V. OB 6.3 V. OR 108 V. OR
13.8 V., 12/6. TAPPED MAINS INPUT.

TYPE HIGH QUALITY. LOW CAPAC-
lTY 10/15 pF. OPTIONAL BOOST 23%. 50%,
L, 75°,, 18/6, TAPPED MAINS INPUT,

TYPE B. MAINS INPUT, MULTI OUPTUT £,
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25%
AND 50%,. LOW CAPACITY, 21/~.

TRIMMERS, Ceramio. 30. 50, 70 pt.. 8d, ; 100 pf
150 pf., 1/8 ; 250 pf., 1/8 ; 500 pf., 750 pf., 1/9.

RESISTORS, Pre!erred values. 10 ohms to 10 meg.,
pw.4d,: 2w, 4d,; 1w, 684, 1} w.. 8d.: 2w.. 1/~
HIGH STABILITY. l w., 1%, 2/= Preferred values
100 to 10 10 mex. Ditto, 5%, 1000 to 5 meg.Q, 84

,3wat)  WIRE-WOUND RESISTORS i
15 wabt 25 ohms—10,000 ohms e

15,000 ohms.—50,000 ohms., 3 w., 1/ ; 10 w.. 2/3.
PLASTIC RECORDING TAPE

Long Play 7in, teet, 1,700ft., ... 35
5iin. reel 1.200 ft., e 28i-0
- Hin. reel, 830 ft o 2L~
Hin. reel, W15 it., 8.
Standard 7 in. Reel. 24/~
Jin. reel 00 ft., 15/-.

tInstant " Butk Tape Eruer and Head De-
fuxer, 200/250 v. A.C., 27/8. FLeaflet. ®.A.E.

O.P TRANSFORMERS, Heavy Duty 50 mA., 4/8.
Multiratio vush-pull, 7/8. Miniatare, 3‘44. eu: 418.
F CHOKES 15/10 H. 6065 mA., §/-1 10 H.

5 mA., 10/8 ; 10 H., 150 mA,. 14/-,

MAINS TRANSFORMERS 200/250 v. A.C-

STANDARD, 250-0- 80 mA. 6.3 v. 3.5 a-

tapped 4 v. 4 a. Rec ser6.3v.1a.5v.

2 a. or 4 v. 2 a. ditto, 350-0-350 .. 22/8

HINIATU E 200 v. 20 mA., 6. 3.1 a 10/8

MIDGET, v. 45 mA.. 63v 2a. .. 15/8

SMALL, ), 100 mA. 6.3. v. 3.5a. 108/8
65 mA., 6.3 v. 3.5 a. 17/8

STD.

HEATER TRANS 6.3, v. 1} amp. ... 7/8
Ditto. tapped sec. 2, 4, 6.3 v, 19 amp 8/8
Ditto, see, 6.3 v. 3 amp. ... 10

 ——
FORMERS and core. fin., 8d. ; #in.. 10d.
ALAD%(‘)T{IMERS $937/8 and Cang TVlIE tin. 8q. x
< }in. and jin. aq. x 13in.. 2/- ea., with cores.
TYANA. —Midget Roldering lron, 230 v. 40 w., 16/9.
REMPLOY Instrumeant Iron, 230 v. 25 w., 17/8.
MAINS DROPPERS. 3in. x 1tin. Adl Sliders.
0.3 amp., 750 ohms, 4/3. 0.2 amp., 1, {)00 ohms. 4/3.
LINE CORD. .3 amp.. 60 ohws per foot, .2 amp., 100
nhma per foot, 2-way, 8d. per foot. 3-way, 7d. per ft.
LOUDSPEAKER P.M. 3 OHM. 5in. Rola, 17/8,
sm. Plessey, 19/8. tin. x din. Rota, 18/-. 6}in. Rola.
18/8. R x bin., 21/-. 10 x 6in., 27/8. 10in. Rola. 30/-.
Hi-¥i o Tweeler 25,- 12in. R.A., 30/-. 12in. 15
ahm 10 w. Ples
STENTORIAN HFIOIZ lnm 3 to 150hm I0 w., 85/-.
12in. Baker 15 Watt 3 0hlgs;. oal}g:m;}. 105/-.
DIODE G.E.U .
gll;glsi’rl%éms’l‘lmcr: PHONES. 4,000 ohma. 18/8 pr.
MIKE TRANSF, 30 : 1,3/9ea. ; 100:1, Potted, 10/8.

‘WITCH CLEANER. ‘Fluid sqnirt spout. 4/3 tin.
§EWIN GANG TUNING CONDENSERS. 63 pf.
smniatore lin. x 13in. x 13in., 10/, 0005 Standard
with tritnmers, 8/ Ie-m trimmers, 8, midget, 7/6.
SINGLE. 51 pF.. . AU pF.. 100 p¥F., 160 pl., 7/=.
Solud dictectric 108, J00. 500 pk.. 3/8.

SPEAKER FRET. GOLD CLOTH. 17in. ¥ -

Uhin. X Rhn., Tyean 4it. bin. wide, 10/
din. wide, §/« ft. Samptes 3.A.E.

New and Boxed VALVES 92-day Guarantee.

s s EABCRO [HABCS)
10/

10/8

7/0 ERM 88/HVR2A 7/8

10/8|EBC3a 8/6/MUL4 10/8

7/6 ERC41 1018 P61 /8

10/8 l RFs0 10/8/PCCRy 12/8

33 12/8 PCFx0 11/8

7/6 h "0 11/8/PCL82 11/8

T8/ ECH 12 5 8/6

7/8' BUTs2 12, 10/8

9/8| B39 88

6BE6 9/8| EF41L 10/8

KB HG 9/8(EF50 86

GBWG 5 10/6| EFA0 5/8

s 8/8| EFal 10/8

HI6G 10/8

sHG 10/6

635 10/8|ULiL  10/8

6Jn UY4l 8/8

637G 8/ 1 10/8

HKAGT 3 8/6 VR105 8/8
6KTG 5/8 EA50 'G\LHH 1/8'VR150 8/8 |

RADIO COMPONENT SPECIALISTS

TELEVISION
REPLACEMENT
LINE OUTPUT
TRANSFORMERS
70/= ea. from stock.

For Makes and Models

Argosy : T2, CTVS5I17. Decca :
D17 & C. Defiant: TRI753.

RGD : 6017T, 7017C, CS54.
Regentone : 17c, 17T, 17
Comb.

Argosy : T3. Decca: Dl4.
Defiant: TR1453T. Regentone:
14T. VRGD : 6014T.
Marconi : VT63DA.

Baird : 2014, 2017, 2114, 2117.
Cossor : 930 & T, 931, 933-4-5,

937, 938 & A. & F.
939 & A & F, 943T, 946.

H.M.V. 1824 & A, 1825 & A,

1826 & A, 1827 & A,
1829 & A, 1865, 1869.
Marconi : VT68DA, VT69DA.
Sobell : TSI17, T.346.

Ferguson : 306T, 308T.

Most other makes and models
available (7 days). S.A.E. with
all enquiries.

LINE BLOCKING OSCIL-
LATOR TRANSFORMERS,
10/- to 16/6. -
FRAME BLOCKING OSCIL-
LATOR TRANSFORMERS,
13/6 to 21/-.

FRAME OUTPUT TRANS-
FORMERS, 27/6 to 39/-.

Most makes available (7 days).
S.A.E. with all enquiries.

ALUMINIUM CHASSIS. 18 s.w.€. undrilled.
With 4 giles. riveted corners and lattice fixing
in. sides, 7 x 4in.. 4/8: 9 x 7in., 58

.8/ : 13 x 9in., 8/8 ; 14 x Ilin., 1008 :
15 % ldin.. 1276 ¢ (18 x 16 x 3in.. 16/6.

TRANSISTORS, GENUINE EDISWA
Audio, 10/a. 2 Mc/n. 15/ 4 Mc/s, 18
Complete data nupphed Continental OC71, 7/8

CRYSTAL MIKE INSERT hy Acos, precision
engineerel. Nize only iin.> 3/16in. 6/8.

HI-GAIN BAND 3 ILT.A. PRE-AMP KIT-
Caseode circuit with valve ECCRY. Price 28/6.
With Power Pack, 48/6. Plans onty 6d.

Band 1 B.B.C. version same prices.

TELETRON “ TRANSIDYNE "
MIDGET SUPERHET PORTABLE 8" x 4" x 1}~
6 transistors, printed circuit, Ferrite aerial.
All parte aod cabinet. 211. 19.8.

We include Edi for
performance. Detmls 9d.

BBC TRANSISTOR RADIO. Med. and Long
Wave. Complete kit, 32/8. phones 7/8 extra.
Deaf Aid Earpiece with %pecial Lead 15/-.
Details 6d.

GARRARD TA MK 11 SINGLE PLAYER
LAUDI() PERFECTION l

Designed to play 18, 33, 45, 78 r.p.m. Records
7in., 10in., 12mn. Lightweight Xtal pick-up.
G(B plug-in hezd, sterco-wircd,

ouR PRICE £8,10.0 each.  Post Free
\Btereo Heads 22 extra).
Miodel 4HF Transcription quality. With Plug-

in Normal Heads. £18-0-0.
(Stereo Heads £2 extra).

Volume Controls | 80 %7

COAX

Long spindles. Guaran” | Post 1d. per yard extra.
teed 1 year. Midget | Bemi-air, spaced. jin.
5K ohms to 2 Meg. | dia. Losses cut sd
No Hw. D.P.8w. | 509%,. =yd.
3/- 48 Fringe Qnality. I
Linear or Log Tracks. Air  Spaced. / yd
COAX PLUGS ... 1/~ LEAD B8OCK]

ET 2/-
PANEL SOCKETS 1/~ OUTLET BOXES ... 4/8
BALANCED TWIN FEEDER yd. 6d. t0 or 300 ohins.
DITTO SCREENED per yd. 1/6. 50 ohms only.
WIRE-WOUND POTS, 3 WATT. Pre-set Min.
T.V. Type. All value 25 chma to 25 K.. 3/~ ea.
30 K. 80 K., 4/-. (Carbon 30 K., to 2 meg.. 8/-.)
WIRE-WOUND 4 WATT. Pots Long Spindle

Values, 100 ohms to 50 K., 6/8 ; 100K., 7/8.
CONDENSERS., New Htock. .001 mfd. 7 kV.
T.C.C.. §/8 ; lditto, 20 kV., 9/8 ; .1 mfd., 7 kV 9/5 H
Tuhular H0Y v. 001 to .0B mul 9 -
25,1/8 5 .5/330 v.. 1/9; 1/350 v. 9d L0172, ’ DOU A\
1 1w v., 1/9 ¢ .1 mfd., 2,000 volts. 3/8.
CERAMIC CONDS 500 v., .3 pf. to .01 mfd., 8d.

SILVER MICA CONDENSEBS, 109 5 pf. ta 500
pfi., I/=; 600 pf. to 3,000 pf., 1/3. Close tolerance
(11 pF.) 1.5 pF. to 47 pF., 1/8. Ditto 19 50 pF.
toR15 pk.. 1/9 ; 1,600 pl“ to 5,000 pF., 2/~

ILF. TRANSFORMERS 17/6 plll‘
465 Ke/s S8lng Tuning Miniatare Can. 24in.

lin, x lin. High Q and good blndmdth.
By Pye Radio. Data sheet supplied.

Wearite M800 I.F. 465 Kc/s. 12/6 per pair.
Wearite 550 LF. 4656 Ko/s. 12/6 per pair.

ROLYTICS. F S MARES

TUHULAR CAN TYPES
84/350v. 8 |8/500v. 3/
100/25v. 16/600v. 4/e
4/4-}0 v. 2/3|250/25v. 32/350v. 4/-
8/450 v. 2/8(500/12v. 100/270v. 5/8
8/500 v. 2/9(8+8/450v. 2.500{3v. 4/
16/450v. 3/8|8+8/500v. 6,000/6v. 8/

16/500v, 41- 8+ 1A/450v. 32+ 32/350v. 4/6
32/450v. 5/6(8416/500v. 6/8 |50+ 50/350v. 7
".‘5 5v.  1/8(16+16/450v. 5/6 |64+120/275v. 7/8
50/25v.  2/-[16+16/50av. 6/- 644120/350v. 11/6
50/30v.  2/-|32+32/350v. 4/6 106+ 200/275v. 12/6

LATEST EMI. 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-fi stereo and normal
erystal pick-up.  Silent motor, heavy turn-
table. Special Oﬂer. £6.19.6. Post 3/6.

'YP] . 85 mA., 7/6.
CONTACT COOLED "50 v. 50 mA 7/8 160 mA., 8/6 ;
83 mA., 9/6 ; 200 mA,, 21/ ; . 27/8.
COILS Weante "P" type, 3/- e&ch Oumor Midget
type adj. dust core from 4/-. All ranges.
. T.R.P., with reaction, 3/6.
FERRITE BOD AERIALB. M.W.,8/9 ;M. & L., 12/0-
T.R.F. COIL§ A/HF, 7, HF. CHOKES, 2/6.

FERRITE ROD. 7in. x RISln., dia., 2/8.

JASON F.M. TUNER COIL SET, 28/-. H.F.
coil, aerial coil. Oscillator coil, two L.F. trans.
10.7 Mc/s. Ratio Detector and heater choke.
Circuit book using four 6AMSE, £/8,
COMPLETE JASON F.M. KIT WITH VALVES.
£6.15.0. Fringe area kit, 22/6 extra.

WA M TIF g
2 a., 11/3: 4 a*, 17/6.

RID! El
2, 6 or 12 v. 1} amp., 8/8;
CHARGER TRANSFORMERS. Tapped input 200/
250 v. for charging at 2, 6 or 12 v., 1§ amps.. 15/8.,

2 amp., 17/8: 4 ampe.., 22/8. Circuit included.
VALVE and T.V. TUBE equivalent books, &/-.
TOGGLE SWITCHES. §.P. 2/=. D.P. 3/8. D.P.D.T. 4/=

WAVECHANGE SWITCHES
5 p. 4-way 2 wafer long spindle 6/8
2 v, or 3 p. 2-way short spindle 2/6

w.
2 p. 6-way, 4 p. 2-way, 4 p. 3-way long spindle .
3 p. 4-way, or 1 p. 12-way long spindle 3,

VALVEHOLDEBS Pax Int. Oct., 4d. EF50, EAbO.
6d. B12A, CRT, 1/3. Eng. and Amer. 4, 5. 6 and

7 pin, 1/-. MOULDED MAZDA and Int. Oct., 8d.
B7G, B8A, B8G. B9A, 8d. B7G with can, 1/6.
BY9A with can., 1/8. CERAMIC EF50, B7G. BYA.
Int. Oct., 1/=. 8/CANS B7G, BPA, 1/- ea.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

Post and Packing /-, over €2 free. (Export Extra.) C.0.D. 1/6. (Wed. 1 p.m.) THO 1665. Buses 133 or ¢8
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