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For Safety’s Sake ( Regd. Tade Mark)
Tse SOLDERING EQUIPMENT
™~ AVO Prodclips | msposs s

USER.

British & Foreign Pats., Regd.
Designs, etc.

ILLUSTRATED
8 Po No 748811 | Protective Shield
(Cat. No. 68)
- I nt }” Bit
.. with Trigger-Action Spring-Loaded Clips ns([EZTeNO‘ §70) : _—)
PRESS TRIGGER TO OPEN The ideal combina-
tion for transistor
RELEASE TO GRIP and other intricate
| work.

Safety first every time with these patented spring- | Apply direct for catalogues :—

loaded AVO Prodclips. '
(?I:vec:ly designed :r) u:e”::insulated prods. Post Free | ADCUI.A pHUDUCTs I.TD.,

they are invaluable for reachin, d holding -

test I:Orimls ?hlilcah are :iifrﬁ:fxl: ngf Tclcess. o ls/ GAUDEN RD"
. per pair. l CLAPHAM HIGH ST,

ADAYODOrro . AVOCET HOUSE, LONDON, S.W.4.

92-96 VAUXHALL BRIDGE ROAD, LONDON, s.w.l. | Telephones

PC 2 ViCtoria 3404 (12 lines). MACaulay 4272 and 3101

Is vour T.v. TuBE DIMMING? || e my = - |
YOU CAN EXTEND THE LIFE OF THAT ‘ l | oy I ~ ‘/ I \\' I ‘ ).\'
- W =,

TUBE AND IMPROVE THE PICTURE

= ‘ TUBES
- ReBUILT »

BUY DIRECT FROM THE FACTORY!
12 MONTIIS GUARANTEE
12 £5. 0.0
£5.10.0

NO SOLDERING

PRICE 30,- E NO WIRING |4" - - -
[ ]

Package & Postage 2/6. JUST PLUG IN

(Postal  Orders. IT’'S AUTOMATIC "

C.w.0. C.OD.} ® IT'S GUARANTEED! I 7 CJ - - - £6. I 0.0
One of the most common T.V. Tube faults isdlofw emissiond,
resulting in foss of brightness, contrast, definition an A .
focus. The Sinclair Unit restores the cathode emission and Car"'age and tnsurance |2/6 extra.

corrects the above faults for a very low cost. Applicable
to all sets operating off A.C. mains.

I biogk. rapiial, piesse. . i mor sacafied maney relunded MARSHALLS for TELEVISION

if returned within 7 days. 131 St. Ann’s Road, Tottenham
SINCLAIR ELECTRONICS, e o 1e '
18, NEWPORT COURT, CHARING CROSS

ROAD, W.C.2. Phone - REGent 5520 Telephone: STAmford Hill 3267
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Y Uses standard
tapes

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

Y Records direct
from radio or
microphone

Y Erase and
fast rewind

£13.12s

Special moving-
coil microphone
and tape extra.

EASY TERMS

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

and back into a record-player in a moment {

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

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophone into a tape-recorder and back into a Gramdeck records and reproduces with a wonder-
gramophone at will'! Slip the Grumdeck on to ful depth and breadih of tone. Becuuse it uses
vour turntable and you have the finest tupe- cquipment that is already in vour gramophone it
recorder you've ever heard ! Lift it off . .. your only costs o 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 to go wrong—and
vou get a quality that has 10 be heard 1o
he believed ! Everyone is  praising the
Gramdeck.

“The quality is ar least equal 1 thar
obtained from a good microgroove disc.”
says a leading professional journal.

" Ingenious- impie . . . why on carth did no one
lhmk of it belore ! - -THE TAPE RECORDI'R.

*lagenious  and  robust. " —BRITISH  SOUND
RF(ORI)IN(; ASSOCTATION JOURNAL.

®  deiails.specifications, photographs. easy terms.
cte.. 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 1o hnow how 1o rurn my gramo- .
plone into a firsi=class 1ape-recorder .. . please

» Quality of reproduction excellent . . . real hi-h cend me the Gramdedck Booh—1" REE and without .
rcsuln ... potential is tremendous L . L both du oblivarion.
signer and manufacturer should be congratulated.” (W rite it vou prefer not to cnt pagey .
ZTBRITISH RADIO & T\ RETAILERS RF.-
VIEW. NAME u
= Beuer thun mansy so-cafled hi-fi recorders . . RGRedgSps T TTIITTIITIanmimanraaan s
robust . . . carefully designed . . . excellent vulue.”"— . .
-\M-\TEUR CINE WORLD. ADDRESS ... ]

Grcmdeck ...... S :

" GRAMOPHONE TAPE RECORDER B. Gramdeck {Dept. PT'803) 29 Wright's-Lane &
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME- |-' <. Kensinglon, London, W.8 B
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I.  Telephone : PRIMROSE 9050
EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR;ONLY 2/- EXTRA TELE=
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE.

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTHA.
0B2 17/6,6C8 12/616X4 6/6119H! 10/-]|AC/PEN DL94 7/6)EL33 12/6|KTZ63 |0/6|QP25 S0/1s IS/-‘IUCHBI 9/6

0Z4 6/-16C9 12/616X5GT 6/-{20D1  15/3] 5-pin 23/3|DL96 9/-|EL34 15/-1L63 6/-QS|I UcL82 11/6
1A3 3/-16C10  10/6{6/30L2 10/-|20F2  26/6] 7-pin 15/-{DLSIO 10/6/EL3I8  26/6{LNi52 10/6 10/6/UCL83 19/3
IAS 6/- 6CD6G TA7 12/6120L1  26/6| AC2PEN DM70  7/6|EL4I 9/-IMH4C) 7/-|RI2 9/6{UF41 /-
IA7GT 29/10(7B6 19/3120P1  26/6 23/31EASO 2/-|EL42 13/IF|MHL4  7/6|RI8 14/-|UF42  12/6

/
21/116CH6  12/617B7 8/6120P3  23/3] AC2PEN/ EABC80 9/-[EL8! 12/6}MHLD6 12/6|R19  19/11{UF80  10/6
I1C5 12/616D3  19/1117C5 8/-{20P5 23/3| DD 26/6 EAC9I 7/6|EL84 8{6 ML4 12/6{SDé 12/-{UF85  10/6
1D6 10/66D6 6/617Cé6 8/-125A6G_ 11| AC4PEN EAF42  9/6|EL8S 13/L1[MUI4  9/-|SP4T7) 15/-IUF86 17/11

IH5GT 11/-|6ES 12/6/7D8 23{3:25L6GT 10/- 26/6EB34 2/6|EL9! 5/-1MX40 15/-(SP4] 3/6|UF89 9/-
iL4 6/-|6F1 26/6,7TH7 8/-{25U4 |6/7 ACSPEN EB4l 8/6/EL9S 10/6/N37  19/11|SP42 12/6 UL4) 9/-
ILDS 5/-{6F6G 7/-|7R7 12/6125Y5  10/6 23/3(EB9I 5/6]EM34  10/-/N78 19/11i5P6! 3/6{UL44  26/6

ILN5S 5/-|6F6GTM 8/- 757 10/6/25Y5G  10/-| AC6PEN 7/61EBC3  23/3(EM71  23/3{NI08 19/11{SU25 26/6|UL46 14'6
INSGT 11/-16F8 12/6|7v7 8/6|25Z4G 9/6(AC/P4 8/-1EBC33  7/-|EMS0 9/6|N308  20/7/SV6! 9/6{UL84 8/6
IRS 7/6{6F11 17/37Y4 8/-(25Z5 10/6]|AC/SG 23/3|EBC4Il . 8/6|EMBI 9/6]N339 29/10/T4! 23/3jUM4 17/3

154 9/-|6FI2 5/617Z4 18/7125Z6G 10/-|AC/TP 33/2/EBC81 8/-{EM84 10/6]OA70 4/-|TDD4  24/7{URIC 9/-
185 7/6{6F13 11/6{8D2 3/6125Z6GT AC/YP| EBF80 10/-1EN3I  37/-|OA7/81 4/-{TH4B 15/-(UU6 19/11
1T4 6/-16F14  26/6/8D3 5/6 16/7 7-pin 18/-/EBF83 13/81|EYS5] 9/610C72  17/-|TH4l  26/6|UU7 16/7
U5 10/-6FI5 15/3{9BWé 15/3127SU 19/11|AC/VP2 23/3|EBFB9  9/6/EY83  16/7{P6I 3/6]TH233 33/2/UU8  26/6
2A7 10/6|6F16 9/6{9D2 4/-128D7 7/-|ATP4 5/- |[EBL2! 23/31EY84 14/-|PABC80 TH2321 20/-{UU9 7/6
2P 26/6|6F17 12/6{10C1 12/-130C1 8/-|AZ1 18/7\EBL3I 23/3|EY86 10/- 13/111TP22 15/-\UYIN 18/7

2X2 4/6|6F32 10/6{10C2  26/6}30F5 7/-|AZ31  10/-1EC52 5/6 /€EZ35 6/- PCC84 8/-TP25  19/6|UY2l 16/6

3A4 7//- 6F33 7/6110D2  12/-130FLI  10/-|AZ4! (3/1)EC54 6/-|EZ40 7/6{PCC8S 9{6 TP2620 33/2{UY4| 7/6
3A5 10/6|6Gé6 6/6/10F1 17/6(30LI 8/-|B36 24/71EC70  12/6|EZ4! 7/61PCC8823/11 | TYB6F 13/3)UY8S 7/-
3B7 12/6{6H6GTG 3/-| 10F9 10/6(30P12  8/-|BL63 7/6|EC92  13/3{EZ80 7/-1PCC8Y 14/-U12/14 12/-lVMS4B 23/3-
3D6 /-|6H6GTM 3/6|10LD3  8/6!30PI6  8/-|C! 12/6/ECC32 10/6|EZ8I 7/-1PCF80  8/-iU16 12/-|VP2(7) 12/6
3Q4 . 7/6|6}5G 5/-| 10LDI1 30PLL 11/6;CIC 12/6 | ECC33 8/6/FC2A 24/7(PCF82 11/6]/U18/20 9/-VP4(7) 18/-
3Q5GT " 9/6|6)SGTG 5/6 1570031 7/6|CBLI  26/6 ECC34 24/7|FC4 15/-1PCL82 12/6/U22 8/-lvP2B 14/6
354 7/616]5GTM 6/-/10P13  15/6/33A/158M [CBL31 23/3/€CC35 8/6|FCI3  26/6(PCL83 11/6]U24 29/10|vP4B 23/3
3v4 7/6:6)6 5/6/10P14 19/3 30/-|CCH35 23/3{ECC40 23/3|FCI3C 26/6 |PCLB4 12/6/U25 13/6/vPI3C  7/-

SR4GY 17/6|6]7G 6/-]11D3  24/7;35/51 12/6{CK506 6/6 ECCBI  8/-|Fw4/500 PEN4DDI6 U2é 10/+|VP23 6/6

5U4G 8/6|6j7GT_ 10/6]12A6 6/6135A5 21/3|CL33  19/3|ECC82 7/6 9/~ /6/U31 9/6/VP4I 6/6
5v4G  11/-|6K6GT  8/-|12AC6 15/3/35L6GT 9/6]CV63 10/6[ECC83  8/-| F\W4/800 PEN25 19/11{U33 26/6/VR75/30

SX4G  12/6{6K7G 5/-|12AD6 17/3135W4  7/6/CV271 10/6/ECC84 9/6 9/-{PEN36C u3s 26/6 ]

5Y3G 8/-16K7GT  6/-|12AE6 13/11(35Z3 10/6/CY428 30/- ECC85 8/6 GZ30 10/6 10/6/U37 26/6 VR105/30

SY3GT 7/6;6K8G 8/-| t2AH7  8/-|35Z4 6/6|CYI 18/7|ECCOIl 5/6|GZ32 12/-[PEN4ODD (U43 9/6|. -
SY4 12/6, 6K8GTG 12AH8 12/6,35Z5GT 9/-[CY3I 16/7 ECFB0 11/6/GZ34 14/- 25/-{U45 9/6VR150/30

S$Z3 12/6 |2(6 12ATé 7/6,41MTL 8/-/DI 3/-|ECF82 10/6/H30 S/-|PEN44 26/6/U50 8/- 9/-
SZ4G_ 10/6:6K25 19/11|12AT7  8/-42 23/3|DIS 10/6 ECH3 .26/6/H63 12/6 [PEN45 19/6/U52 "  .8/6/VT6IA 5/«
SZAGT 12/6i6Lt 23/3[12AU6 23/3(43 ~ 12/6 D63 5/-‘ECH2&— 23/3{HABCS80 PEN45DD (US54  19/LL:vT501  §/-
6A7 26/6|6L6G 9/6|12AU7  7/6/50C5  12/6 D77 5/6\ECH35 9/6 13/6 26/6 U76 6/6/W6IM 26/6
6A8 §0/-16L6M  12/6|12AV6 12/7|50CD6G DAC32 11/-'ECH42 10/6/HL23 10/6|PEN46 7/6,U78 6/6| W76 6/6
6AB7 8/-16L7GT 12/6/ 12AX7  8/- 29/10| DAF9I  7/6 ECHS8F i 9/-|HL23DD PEN383 23/3{U107  16/7{W8BIM 6/~
6AB8 10/6|6LI8 13/-/12BA6  8/-|50L6GT 9/6/DAF96 9/-' ECHS83 13/l 17/3/PEN453DD (U191 16/7/w107 15/3
6AC7  6/6/6L19  23/3/[2BE6 10/-[53KU 19/11{DC90 13/1E/ECLBO (0/6 (HL4l 12/6 33/2/U20F  16/7T|W729 18/7
6AG5  6/6 6LD3 8/6|12BH7 21/3{72 4/6/DD41 13/11 |[ECLBL. 10/6 HL4IDD PEN/DD U2S1 . 14/-|X24M  24/7
6AKS 8/- 6LDZO IS/101[12E1 30/-|75 24/7/DDT4 24/7'ECL83 19/3 19/314020  33/2)U281 19/11 X3 26/6
6ALS 5/6 6N 8/-|12)5GT 4/6177 8/-|DF33 11/~ |EF9 23/3 |HL42DD PL33 19/3/10282 22/7| x4l 15/~
6AM6  5/6 6PI 19/3(12)7GT 10/6{78 8/6|DF66  15/-| EF22 14/- 19/3|PL36 $4/-1U301  23/31X42 15/-
6AQ5 8/616P25 12/6(12K5 17/11{g80 9/~ DF70 15/~ EF36 6/-|HN309 24/7 PL38  26/6/U329  14/-|X6I(C) 12/6
6AT6 8/616P28  26/6| 12K7GT 6/6,83 15/- | DF91 6/- EF37A  8/-'HVR2 20/-|PL8I 12/6;U339  16/71X6IM  26/6

6AU6 10/6/6Q7G  8/-!12K8GT 14/-|83v 12/6|DF96  9/-|EF39 5/6|[HVR2A  6/-[PL82 8/-|U403  16/7|X63 10/-
6AV6  12/7|16Q7GT 11/-|12Q7GT 6/6|85A2 * I5/-|DF97  9/-1EF40  15/-|KF35  8/6!pL83 9/-1U404  8/6/X65  12/6
6B7 10/6]6R7G_ 10/-|12SA7  8/6/150B2 15/- | DH63  8/-'EF4| 9/6|[KK32 21/11|PL84  12/8]UB0I 29/10(X66  12/6
6B8G _ 4/6|6SATGT 8/6/125C7  8/6/185BT 33/2/DH63(Met) \EF42  10/6 KL35  8/6)PL820 18/7/U4020 16/7:X76M  14/-
6B8GT  5/-(6SC7 10/6(125G7  8/6|185BTA 33/2! 17/6|EFS0(A) 7/-|KLL32 24/7|PM2B  12/6/UABCS80 9/-[x78  21/3
6BA6  7/6/6SGTGT 8/-|12SH7  8/6|304 10/6 DH76 66 EFSO(E) 5/«|KT2 5/-\PMI2  4/6UAF42  9/6/X79  21/3
6BE6  7/6|6SHTGT 8/-[125]7  8/6(305 10/6 DH77  8/6 EF54 5/-|KT33C 10/~ PMI2M 6/6;UB4l  12/-|X(01  33/3
6BG6G 23/3|6S|7GT_ 8/-|12SK7  8/6/402Pen/A_ DHIOI 28/6 /EF73  10/6 KT36 29/10|PM24M 21/3/UBC4! 8/6/X109 17/3
6BH6  9/-|6SK7GT 8/-|125Q7 12/6 23/3/DH107 13/11| EF80 7/-|KT4l  26/6|PX4  26/6]UBC8I 11/4 XD(I 5) 6/6
6BJ6 7/6|6SL7GT  8/-|12SR7  8/6 807 7/6|DK32 2111 |EF8S 7/-\KT44 15/~ PX25 S9/8lUBF80  9/-|XFGI  18/-

=
w

6BQ7A 15/-|6SN7GT 6/6(12Y4  10/6|o5¢ 3/-|DK40 2i/3|EF86  12/6|KT6I 12/6 PY3I  16/7|0prgs  9/6|XFY34 17/6
6BR7  BI6SQTGT 9/ 14H7 21331 1gy) 17 DKL TB[EF8Y  9IKTE3  7-|PY32  1V/6|us(y 2313 XH(1.5) 66
6BW6 10/6\65STGT 8/-1457 27/10ic705  15/4/DK92 10/6,EF91  5/6 KTé6  15-{PYBO  7/6

uCCa4 14/7/X560.5)
6BWT  7/-\6U4GT 12/6|15D1 26/ 2153 1Y 5/6 KT88 22/6(PY8I 9/ 6/6
6BX6  7/-{6USG  7/6i18 23/3 |DL33  9/6'EF97  13/3 KTW6| 8j-|pYB2  7/.UCCBS 9/-lyey 7/6
6C4 7/-|6U7G  8/6|19AQ5 1076|7475 T/6.DLe6 15/~ EF98 13/3'KTW62 8/-|PY83  9/6: lUCFB0 16/7(z63 1076
6C5G  6/6|6V6G  7/-/19BG6G  |9002  5/6/DLe8 15/ EK32 8/6‘KTW63 8/-1PZ30 19/11/UCH21 23/3{Z¢6  20)-

]
x
b
-3

0]
b
m
i
N
»
o

3Cé 6/6/6V6GTG 8/- 23/3|9006 6/-1DL92 7/6 EL32 5/6 KTZ4) 8/-1QP2! 7/-!UCH42 9161277 S/é
NEW METAL RECTIFlERS—FULLY GUARANTEED
DRM-IB 15/4 | RM-2 9/~ 3/6 | 14A100 27/- 14RA 1-2-8-2 17/6 | 16RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-3 9/6 WX4 3/6 | 14A124 28/ | 14RA 1-2-8-3 21{/-1 I8RA I-1-8-1 4/6
DRM-3B 23/3 | RM-4 16/- | WX6 3/6 | 14A163 38/-( 14RA 2-1-16-1 21/ | I8RA §-1-16-1 6/6
LW7 21/- | RM-5 19/6 | 14A86 17/6 | 14B130 35/-[ 16RC 1-1-16-1  8/6| IBRA 1-2-8-] 1/-
RM-0 7100 w4 3/6 | 14A97 25/-114B261 11/6 | 16RD 2-2-8-1 12/-| 18RD 2-2-8-1 15/-
RM-} T/- 1 Wé 3/6 Technical leaflet on Metal Recz:ferr free on receipt of S.A.E.
VOLUME CONTROLS ELECTROLYTIC CONDENSERS
AN with long spindle and Standard Can 100 x 400 mfd., 275 v. 12/6| Wire-ended Tubular | 8 x 8 mfd., 450 v. 3/-

double-pole switch, 4/6 each.l32 x 32 mfd,, 450 v .5/9{100 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 mfd., 350 v. 8/3|200 mfd., 275 v. 3/6116 mfd., 450 v. 2/9{32 x 32 mfd., 350 v. 4/~
imeg 3 meg. | meg. 2 meg..60 x 250 mfd., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6(32 mfd., 450 v. 3/9| 8 x 16 mfd., 450 v. 3/9
TERMS OF Bl’QINFSS CASH WITH ORDER OR C.0.D. ONLY. POSTIPACI\I}\(: (/I!ARGES 84. PER ITEM ; ORDERS
VALUE £3 UPWARDS POST FREE. ALL VALVES BOXED, FULLY GUARANTEED, AND SPECITALLY SELECTED
FROM THE WORLIY s EII\E.ST MANU['ACTURERS PERSONAL SHOPPERS WELCOME FROM §.30 to 5.30, SATURDAYS
1 p.m. CATALOGUE OF OVER 1,000 DIFFERENT VALVES. WITH FULL TERMS OF BUS]NLSS PRlLk 6d. PLEASE
ENQUIRE I'OR ANY ITEM NOT LISTED WITH S.A.E.
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CCLLARO CONQUEST
AUTOMATIC CHANGER

f
|

With  manual
play, atso turn-  PRICE
over crystal
L 10

speed A.C.
mains, 200/250 P. & P. 3/6
volt.

PRACTICAL TELEVISION

T.V. CHASSIS 21”

Space does not allow us to

show evervthing we have in
stock. We have every value in
Rusisrors, Condensers, Electro-
Iytic Condensers. Silver Mica
Condensers  and  Ceramicon
Condensers.

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.

UNDER HALF
PRIC

39I( EG NS

GARRARD

m

AUTOMATIC CHANGER

RC120/D MARK 2
incorporating
Auto and
Manual play,
dual  styli  4-
speed.

SPECIAL
PRICE

9 ans

SPEAKERS

3lin. Rola Celestion

5in. Goodmans

61in. Plessey

8in. Goodmans

7 x 4in. Goodmans

8 x 5in. Goodmans

10 x 6in. Rola Celestion...

10 x 6in. Plessey

12in. Plessey (3-ohm)

12in. Plessey. 15-ohm,
cloth suspension

1941
... 19/6
... 18/6
e 22/~
. 19/6
. 2-

29/6

. 27,6

32'6

55'-

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, W.9.

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

Tel.: CUNNINGHAM 9530

OMPLETELY
RE-SCREENED
C-R'T’S

37 George Street, Manchester, 1.

Midland Tubes Ltd., offer a new service in the

rebuilding of C.R. Tubes.

Each tube is completely re-screened and aluminised,

and fitted with a new Gun Unit.
to Electrostatics.

All types—Triodes

12 months’ Guarantee and Free, immediate

delivery.

Please write or ’phone.

MIDLAND TUBES LIMITED

Tel.: Central 4568.
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TELEVISION SPARES

All Makes All Models By return of post

LINE OUTPUT TRANSFORMERS FRAME OUTPUT TRANSFORM'ERS
DEFLECTOR COILS
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS

< ﬂ

ALL POTENTIOMETER AND SLIDER CONTROLS "+

MAINS DROPPERS METAL RECTIFIERS "
GERMANIUM DIODES FOCUS MAGNETS ..
ION TRAPS E.H.T. CONDENSERS

Our Range of Spares is probably the most extensive in the country andincludes all Spares for Tape Recorders,
Radio and Record Player Units.

Technical Advice Free.  Service Manuals supplied on loan.

Terms: C.W.O. or C.O.D. Aill Components are supplied at list prices, plus 2/6 p.p.

Please enclose S.A.E. with all enquiries.

NEWBURY RADIO

272, ROMFORD ROAD, FOREST GATE, LONDON, E.7. . MARyland 3100

MAIL ORDER DEPARTMENT
RST 211 Streatham Road, Mitcham, Surrey

ALL VALVES LISTED ARE NEW STOCK
@ Terms C.W.0. or C.0.D. Postage 3d. per valve.
MITCHAM 6201.
AZ31 10/6 | EF92 5/- | PCF82 UYss /6 | 6K8G 7/6
20 8/8 EI.L%% lgl- 211/6 VP4B 17;8 6K8GT

/
DAF9 9/8 | EL9O 8/6 1176 | W12  9/- 6L1 1586

LEADING MAKES TP §/- | EM80 10/- | PCL83 Wil9  7/6 | 6L6G 7/6
12/- | Wizl %6 | 6018 1%/6

NHT19 716 | EMS1L 10/-
DKSl 9/- | EY81 10/6 | PENA4 X78 21/~ | 6L 21/~
21 °n EABC80 EY84 10/6 17/6 | X719 21/- | 6N1G/GT
in. paradyt | B2 48 (PR (28 19800
’ EBIl 5/~ 152 7
Makers’ years guarantee EBCA 0/6 | EZ40 716 | PLSL 149 7719 . 76 | 6SNIGT
EBF80 9/6 8/~ R5
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or . C91 | 5V4G_ 9/6
ECC33 8/- | FC2 21/- | PY8L 9/- | 5X5GT 5/@ | 7S7  10/6
Y3GT Y4 Ty

4
C83 FCl. 7/ Y83 8/8 | 524
- ECC84 9/8 | FCI13C21/- | R1I0  21/- | 6A8GT 10LD11
Our Brand Nu Gun Tubes ECC85 9/8 | GZ32 11/6 | R19  19/8 10/- 15-
ECF80 H30 5/6 | TDD417/8 | 6AL5 6/- 12AH8 14 -
12/6 | H63 9/6 | TP22 17/6 | 6AM6 5/6 @ 12AT6 -

£7.10.0 or 8/6 for 20 weeks Ezzzlzle Eggz""ngfg Ui 5 |GAG 43 | AU i
ECH4210/- 10/~ | UARCS | 6TES /6 | 12BA6 9§

i 1 ECHS81 9/- | KT33C 8/~ | 6F.1:  7/6 | 12BE6 9/6
Immediate delivery ECL& 10/- | UAF42 9/6 | 6BR7 15/- | 12BHT 15/

- | xTes 1
13 months’ guarantee ECLS82 Lzslslgfg UBF80 9/6 | 6BW7
Em,\lﬁfg ?mér)gl(?:}s [See= 9~ | 600 5/ 8
. : or - | 6L -
Carriage and Insurance Paid g;z(ll 195/5 ML4 15/~ | UCHSL 6F1 15/ | 12K8GT /E
.. 3 . MSP417/6 9/- | 6F12 5.
Engineers required all arcas Epé2 J0/8 | MULs Bi- | UCLE3 6r13 17/6 | 129786
: MX40 17/6 23/6 | 615G  4/6 8
£re0 3o | N2 /6 | UFiL "9/~ | 6J7GT 9/8 | ssz4GT"
4. | N153 11/6 | UF8S 8/~ |6x7  4/8 P

- F85
EXPRESS ELECTRONICS || &re yus | rcco o6 | oy 8 fowre, 4 |sowsor
KF91 5/ | 10/6 | UY4l 7/8 10/6 | 813 50/-

281 Parliamentary Road, GLASGOW SEND FOR LISTS,
- Quotations given ror any types not listed. Obsolete and old
BLEL. 4569 types a speciality.
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Radio

Stethoscope
This can he slipped into
the pocket ratheg like
a fountain pen. With
It in most districts
a receiver can be
checked from the grid
of the first valve right
through to the output
without a signal gener-
ator. The stethoscope
is a complete fault-
finder,

All the necessary parts
to make this tracer
9/8, post 1/-.

Tube Tester and
Reactivator

——

We can supply all
ator the main compo-
nents for making
this unit which will not only test
Cathode Ray Tubes but also will
reactivate them, supplied com-
pleze with full instructions. Price
£3, plus 2/6 post and ins.

T.V. Service Sheets

200 sheets covering maost
popular post-war televisors by
leading makers—cCossor, Ekco,
Ferguson, Pye, c.. £2. post
{ree. PREVIOUS PUR-
CHASERS OF THESE SHEETS
PLEASE NOTE : WE CAN
SUPPLY SHEETS Nos. 100-200,
£1, or 150-200. 10/-.

22 P4 P P S 2 S P P P PP B P P 4 P B B PR PR B B P B

m[

Latest
3 type g
crystallage Y

Hin, 10 7 19
Plus 1 Post.

ECECEELLECELECLLLTECLLLP LB L LR .

. Multimeter Kit

A.C./D.

Ranges: D.C. volts
0-5, 0-60, 0-100, 0-
500, C

, 0-1,000. A.C.
volts 0-5, 0-50, 0-
100, ©-500, 0-1,000.
D.C. milliamps 0-5.
0-109, 0-500. Ohms
0-50,000, with in-
ternal  hatteries.
0-500,000 with ex-
ternal batteries.
Measures A.C./D.C.
volts. D.C.current
and ohms, All the 1
essential parts including metal
case. 2in, moving coil meter,
selected rasistors, wire for shunts.
range selector, switches, cali-
braced scale and full instructions.
price 19/6. plus 2/8 post and iIn-
surance.

Avo Prodclips

ad-

vantage

of these

test prods

is that by pressing the trigger at

the side they become crocodile

clips and can be left in circuit. This

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

Electrouics (Manor

LB L LA LLLL L L L L L L L RLL L CLLLCLLLL LLLELLLL RO CL L L L BT PILLEBLPE T

Your Radiogram into Tape Recorder

Convert your record player or
radiogram he mechanism
can be fitted or removed in a
matter of seconds and gives all
the facilities available with
the normal tape recorder, i.e.,
repord, playback, erase, re-
wind. etc. ete. Complete with
transistorised pre-amp as illus-
trated. Only £13.12.0 or with Acos pick-up, £15.12.0.
H.P. terms available.

This Month’s Snip
R i 5-valve F.M.
receiver  kit.
Note : This is
not just a
tuner but a
complete re-

ceiver with
power supplies

L —made by the
famous Cossor Company. Until very recently this
cost £15.15.0. but due to a large purchase we are
able to offer this at the remarkably low price of
£8.19.8. plus 3/6 post and insurance. Complete
with full constructional details. The circuit uses
five B9A valves and special features are the cascode
R.F. stage and the Foster Seeley discriminator.
All valves and components, printed circuit,
printed dial, 10in, x 6in. elliptical speaker-—in
fact. evervthing except the cabinet is supplied.
Do not miss this wonderful bargain !

Five Useful Articles
Our 1960 catalogue now ready gives constructional
hints and circuits for five useful articles such as
moisture operated switch etc. Send for this cata-
logue to-dayv. price 2 6 reiundabte 1rom purchases,

TURRET TUNER

Brand new stock, not sur-
plus, with coils for Band 1
and IT1, complete with valves
PCC84 and PCF80—L.F. Out-
put 3338 Me = with circuit
diagram 79 6. Knobs 3'6
extra. post and ins. 26,

FOUR ITEMS FOR PRICE OF ONE

o

Bl

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

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

. All items advertised can be obtained from the following Companie
1f ordering by post, address your orde
Electronic:

nearest to ¥
(Croydom

to the Comgix
(Ruislip) Ltd. Flectronics

Lta.

Fark) Ltd. 42-46. Windmill il 268, London Road.
520, High St. Novth, Ruislip. Middx. Croydon, -
Manor Park, .12, Phone : RUISLIP 5780. Phone : CRO 6558,
Half day Wednesday. Half day Wednesday.

www americanradiohistorv com

Band 1ll Converters

Suitable

Wales,

London.

Midlands,

North,

Scotland,

ete. All

the parts’
including

two

valves. coils. fine tuner, contrast
control, condensers and resistors,
(Metal case available as an extra.)
Price only 19/6. plus 2/6 post and
insurance. Data free with parts or
available separately, 1/6.
Please send two more Kits. the
one you sent st week per-
forming magnilicentty, We
receive this sort of letter every day
of the week. so if you have hesitated
because you thought our Kits too
cheap you need hesitate no longer.

Building a Scope?

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

I4in. T.V. Cabinet

14in, T.V.
cabinet of
the latest

quantity,
sale price
15/- each. Carriage and packing 3/6
extra. Masks 10'- extra,

Wondergram

This is a record plaver which
operates from torch batteries. It
is amazingly small and can, in fact,
be carried in the pocket—it weighs
only about 21b. Despite its small
size it will play all modern records,
7in,, 10in. and 12in. at 33 r.p.m. or
45 r,?.m. Completely transistorised.
Vi

it gives 100 milliwatt undistorted
autput. Price £15.15.0. H.P.
terms available.
Miniature
Microphone
American made.

Dynamic type. real
bargain at 26, plus
6d. post.

nd pleas:

nelude postage,
Electronics shury Park» Ltd.
29, stroud Green Rd.,
Finsbury I’ark. N.4.
Phone RChway 149.
Half day Thursday.
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BRAND NEW A.M.-F.M. (V H.F.) CHASSIS AT £13.6.8. (P. & P. 10/-)

Why buy a F.M. Tuner at the same price ?
Tapped input 200-225 v. and 226-250 v. A.C. ONLY.

Chassis size 15" x 637 x 51 high. New manufacture.

Dial 144" x 4" in gold, red and deep brown.

Pick-up. Extension speaker. Ae., E. and Dipole sockets.

Five * plano ” push buttons—OFF, L.W., M.W., F.M. and Gram. Allgned
and tested. With valves. Tone control.

Cover 1,000-1,900 M. ; 200-500 M. : 88-89 Mc/:

Valves EZ80 rect.. ECH8], EFgd, EABCS0, EL84 ECC85.

Speak er & Cabinet to fit, polished with back, 67/8.

8" x 5 ELLTPTICAL SPEAKER, 20'-.

TERMS :—(Chassis) £4.16.8 dep. + 10/- carr. and 6 Mthly. Paymenb-: of
30/~, or with Cabinet and Speaker, £5.9.2. dep + 10/- carc. and 7 Mthly
Payments of 35/-. Interior or outside F.M. dipole, 12/6 (2/- DOst). Co-uxial
cable pr. flat twin (300 ohm), 8. yd.

g\;e atre vs&e(gallstisrrlr}A ItT.A.BCSnvert&rls. C‘O“li%' convertierls %lve
rect switching 0 B » Me rectifier, co-axial plug, the . B
can be fitted in 5-10 mins., and need no alteration to your set. 5{-’::9.-, ({?sghegonﬂ;l; A(Bgatml

AREAS, ALL SETS, ALL CHANNELS. 12 months' | New and Fully Guaranteed)
guarantee (3 months on valves). we will accept the * Below
Cost” figure of ONLY 60/-
(£3/- P. & P). Reduced from

“READY TO USE"” LT.A.
CONVERTER

Separate gain controls. Valves PCF80

and PCC84. Switch positions I.T.A. (1)—

LT.A. (2)—B.B.C. Bakelite moulded

cabinet 84" x 4* x 6°. £5.5.0. P. & P, 3/-.

Vi nlu‘e ECC8]1—grey
ish—Switch posi-
. LT.A., B.B.C,
Own Power supply. BUY
IT NOW. 60 /- 3/~ P. & P

B
1 3°0ff TUHING

THE BRAYHEAD B \
- TURRET TUNER,
£7.9.0 post free. Complete
with booklet and fitting
instructjons. State set
3-VALVE AMPLIFIER (INCL. g:}gp _model no. when
RECT.). Capable of giving 6 watts. 8" x5 Con?;ré;ltgs' your 5-channel i

Speaker wired-in. Mains and output | B.B.C. only set to receive
transformers. Valves ECC81, EL84 and [ 13 channels.
Rect. 3 Controls. volume, bass and

treble. On/Off switch. Fully guaranteed.
Chassis size, 6}” x 3" x 24", 27/6 ; Combmed single B.B.C. a%d 5-¢l. L.T. A., 75/~ with chxmney
lashings ; Co-axial cable semi air-spaced, 8d. yd. or 20 yds.. 12/6 ;
only 67/_ (P 3/- aerial and cable prices carr. pald.

55/-; Loft mounting. d-el., 20/-' 5-el.,

13-CHANNEL
TUNER, LF, 34-38
Mc/scomplete with | 50 SILVERED MiCA
Yalves PCFS0and | AND CERAMIC CON-
from chassis but In | pENSERS, 10/-. 50
working order. | -
Knobs  included. | RESISTORS, §5/-.

|

17/6 (26 P. & P.)

. with knobs. Valves PCC84 and PCF80.
ONLY 77/6, post free, or valves UCCB4
and UCF80.

A few 10 Mc/s CYLDON TURRET TU‘\ERS complete with

contrast control panel and knobs. New a oxed. Listed at
s, £7.7.0. OUR PRICE £5, post paid. ONLY EIOL P10L and UI0L
LT.A. TABLE TOP AERIAL ‘ ]\\—»\ _ | are avallable.
An 1.T.A. table top aerlal with amazing : .
PERSPEX UNSCRATCIHE 1. (Post 2/- each or 6 post _free. )
performance. The Wolsey HI-Q at 19/6 1247 X 917 X A~ clear. 4/6 ; 14¢° x 11* X }” clear, 5/- ; 15% x 12
(2/6 post). Gives good reception up to 20 tinted, @/~ ; 17" x 13}" x 3/16" clear, 7/-. (Also 15" x 12° slightly
miles, and has cross-over unit in base scratched at 3/-.)
with socket for B.B.C. aerial. B y
NEW PRE-SET WIREWOUND POTENTIOMETERS.—6
Same model but very slightly tarnished different values as used In modern sets, 10/-, post paid.
for ONLY 12/6 (26 post). . =)

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

CILASS
INTERNAL MOUNTING
S]iafgitilct;tgonras 5 gn. rmOde:)Iabovg i | NEW CAN TYPE ELECTROINTICS
v g oIapove Yon SLC: | 40—40 mF. 300 v. (1* dia.) 2/8
Size 9° x 2" x 5” high. PRISE £2.17.6 o m
£2/8 post). Powergpack fully w}red 40 mF. (300 v.)—40 mF. (150 v. )—8 mF‘ (150 v. )— a- dla ) ., 29
with connection Instructions, 25/- | 100—200 mF. 275 v. (11° dia.) . . .. 58
extra. 100—200 MF. 350 v. (27 dla.) .. o e e e o 76
AUTOMATIC RECORD 100—200 mF. 25 v. (1" dia.) ... . 3
CH A S. COLLARO 1 mF. 500 v. (Tubular) .., o L.
CONQUEST with manual play 100—400 MF. 276 v. (27 dia.) o e e e e e 76
also. Turnover crystal pick-up. 400 mF. 250 v. (11~ dia.)... oo o . 36

4-speed. A.C. mains 200-250 v., Post 6d. on one. Two or more Post Free.

see illus.

B.S.R. 4-SP UT
CHANGER UL \8 only £6 12 6

Delivery by return, C,0.D. 2/- extra. Terms : Cash with order
or one-third down and balance plus 7/6 (up to £7.10.0) in four
equal monthly payments. Balance over £7.10.0, add 1/- in-£1'and
pay in not more than 6 monthly payments. See special terms for

(5/= carr.).
£71 0.0 p_(il'p') .M.-F.M. chassis. All new goods unless stated. Send 6d. for
16—pnge catalogue.

GLADSTONE RADIO 58\ HIGH STREET, CAMBERLEY, SURREY. Tel, 22791

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.

© George Newnes Ltd., 1959.

Phone : Temple Bar 4363.
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.

SUBSCRIPTION RATES

including postage for one year
Intand £1.2.0 per annum
Abroad £1.0.6 per annum
Canada 19s. per annum
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Servicing TV Receivers

A TV/Radio Changeover
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127

130
136
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The Editor will be pleased to consider
articles of a pracncal nature suitable
for publication in ‘ Practical Television.”
Such articles should be written on onc
side of the paper only, and should con-
tain the name and address of the sender.
Witlse 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,
{.td.. Tower House, Southampton Sireet,
Srrand, W.C.2.

Owing 1o the rapid progress in the
design of radio and television apparatus

and to our efforis to heep our readers

in touch with the latest developments.
we give fao warranty that apparatus
described in our columns is not the
subject of letters patent.

Copyright in all drawings. phato-
graphs  and  articles  published  in
* Practical Television " is specifically
reserved  throughout  the  countries
signatory to the Berne Comention and
the U.S.A  Reproduc-ions or imitations
of any of these are therefcee expressly
Sfarbudden.

DSl o e

123 |

+ * Beveridge "

TELEVIEWS

THE FUTURE OF TV
HE charter of the BBC comes to an end in July, 1962, and
the initial ten-year period of the ITA is scheduled to
finish in July, 1964. Both of these dates occur within
the lifetime of the new Parliament and therefore the Postmaster
General will have the task in the near future of considering the

- development of the whole of Britain’s television and radio services.

However, it is apparent that a large-scale review is needed rather
than an attack on the problem in a piecemeal manner. It seems
likely, therefore, that the Government will appoint another
committee. Therefore drastic changes in the present

7 state of TV and radio seem unlikely for at least two years. The

e

Broadcasting Committee of 1949, presided over by Lord Beveridge,
was the fourth such committee (1923, 1925, 1935 and then 1949)
formed to keep official policy co-ordinated with technical develop-
ments. The 1949 committee was formed * . to consider the
constitution, control, finance and other general aspects of the
sound and TV broadcasting services of the U.K. and to advise
on the conditions under which those services and wire broadcasting
should be conducted after December, 1951.”

In January, 1951, the 327-page report (plus 583 pages of
memoranda submitted) supported continuance broadly of the
BBC’s monopoly position. There was a majority decision against
sponsored broadcasting. However, at that time, many expressed
the view that TV and sound broadcasting in this country should

151 . not continue its development under the control of a single large

5 corporation.

Now the ITA has established itself as a powerful
force in television and, in fact, in the life of the country. It is
self-supporting and needs no subsidy. It yields to its promoters
a gross income from advertising of some £50 million per year.

A new inquiry would face many problems for investigation.
Among'them would be the question of picture definition. At
present the standard used in this country is a 40S-line picture,
but there is no doubt that a change to the more modern and
more widely used standard of 625 lines would be a worthwhile
step. However, a change such as this could not be made over-
night without rendering millions of sets obsolete. Also if a change
is necessary then a method of carrying it out must be found.

Any new inquiry would also have to survey the question of
increasing the number of hours of “air time ™ for television.
Both the commercial television companies and the BBC do not
see why television broadcasting should be limited to some 60
hours in each week. Unlike the commercial companies, however,
the BBC would be unable to proceed with increases in broad-
casting time without receiving a larger income. Presumably the
Treasury would have to release some of the licence revenue which
it at present retains.

Our next issue. dated January. will be published on Decermnber 22nd

www.americanradiohistorv.com
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A Simple
Diplexer =

COMBINE THE OUTPUTS FROM SEPARATE
BBC AND ITY AERIALS

EARLY all modern commercial two-band
television sets feature a single aerial socket
which is common to both bands. Such an

arrangement is ideally suited when a composite
two-band aerial system is employed with a com-
mon feeder. Systems of this kind are in use
mainly in districts within the service area of both
stations where the local field strength due to
both transmitters is relatively high. The actual
aerijals in these cases are coupled in such a way

CI/ C!_ Le L3

0pF 10pF

e]
B/.;ndﬂ L1 out = Ban/g 7
o Q 50pF o

Fig. 1.—A complete high-pass/low-pass filter network
for Band 111 and Band I frequencies.

that an impedance match is maintained at the
point of connection to the feeder, and a reason-
able isolation ratio between the two frequencies
involved is achieved. g

The Problem of Feeding Two Signals to a

Common Input

In districts within the secondary service area
and in fringe areas it is nearly always necessary to
erect separate Band I and Band III aerials in order
to obtain pick-up on Band III equal to that on
Band I. Excluding brand new installations, the
addition of Band IIl means the erection of a Band
IIT aerial independent of the existing Band I
array.

Since the losses involved in carrying the higher
frequency Band III signals along the feeder from
the aerial to the receiver are approximately
double the losses at Band 1 frequencies, it is always
desirable to use extra low-loss feeder on the
Band III system, even though standard feeder may
be employed cn the Band I installation. For this
reason it is not good policy to make do with the
existing Band I feeder to carry the signals in
both bands (although this is possible as we shall
see later). The most desirable method calls for
the use of a separate run of feeder from the Band
111 aerial to the receiver.

Two feeders, one for each band, are all very
well if the set is fitted with separate aerial sockets,
but this is rarely the case these days. A solution,
of course. lies in fitting an aerial changeover
switch or in changing over the feeders when the
band-switch on the set is changed. Both of these
methods are inconvenient, and the latter one soon
results in deterioration of the set's aerial socket.

TELEVISION December, 1959

It i$ not possible to join together the feeders of
two- aenals working at diflerent frequencies and
-still obtain optimum results.

Double Filter Network

Avoidancc of signal shunting can be achieved
by combining the signals in both feeders in a
double filter network. One secction of the filter
has a high-pass characteristic and the other sec-
tion a low-pass characteristic. Now. if the Band
III signals are taken to the high-pass section and
the Band I signals to the low-pass section, very
little attenuation will occur on the signals passing
from the acrials into the filters. but considerable
attenuation will be offered across the outputs of
the filters to the frequencies of the signals
involved. For instance. the high-pass filter should
be designed to pass the Band III signals and
attenuale the Band I signals, and the low-pass
filter should be designed to pass the Band I signals
and attenuate the Band III signals.

Fig. 1 shows a complete high-pass/low-pass
filter network and the values of the capacitors.
Successful networks of this nature have been
made up by the author on eight-way tag strips,
using one¢ of the tags as an earthing and fixing
point. The method of construction is iltustrated

tag strip /
Fig. 2.—Details of !
the completed filter unit which may !
be boxed up or mounted in this form. Band I In

in Fig. 2. Here it will be seen that the coils are
made self supporting. Tinned copper wire of 18
s.w.g. +is ideal and the coils are best formed
on a rod of }in. diameter. Coils L1 and L2 have
two turns, and coil L3 three turns; the turns
should be separated approximately the diameter
of the wire.

The Problem of Extracting Two Signals from a
Common Feeder

In areas of high signal strength where a com-

bined Band I/Band III aerial might well be in
use it may be required to extract the two signals
from the common feeder either to feed to a
receiver having two input sockets or in cases
where a Band III converter is used.
- The filter described is quite suitable for this
purpose; it is, in fact. simply used the other way
round. that is, the common feeder taken to the
output terminals and the Band I and Band III
outputs taken to the appropriate sockets on the
receiver or converter.

www americanradiohistorv com
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EHT Supplies|

PRACTICAL TELEVISION nz

No. 2.—EHT FROM THE LINE OUTPUT
CIRCUITS OF THE TV RECEIVER

By W. Cleland

HE circuit of an R.F. EHT supply for an

oscilloscope was given last month in

Fig. 5. To avoid having to bring the

primary and secondary close together, critical

coupling must be obtained at a low value of coup-
ling. i.c., the loaded Q’s must be high.

Stray Capacitance

Although of minor significance. reversing the
leads of the EHT sccondary may also make a
difference to the performance due to the altered
disposition of stray capacitance. so it is necessary
to adhere to the wiring plan intended for a
particular coil.

Very close coupling between the windings can
be obtained without such high Q values if the
primary is a single-layer coil inside the secondary
and co-cxtensive with it in lerigth. Another
method of reducing leakage inductance is to use
a ferrite core, although the losses thereby intro-
duced indicate the use of a low frequency such as
25ke/s. A high-Q ferrite, i.e., a ferroceramic, is
necessary.  This is the hard material used for
ferrite aerials and in line output transformers.
The ferrite used in many tuning coils (which
crumbles easily) is unsuitable and will not give
a high output.

Losses

At high frequencies a ferrite core becomes
warm, showing that apprectable losses can occur
in it. There are many grades of ferritcs. some
almost insulators. and others of lower resistivity.

It is not necessary to use a core of the closed
type as in line output transformers. Satisfactory
results can be obtained with a rod core, since the
main purpose is to increase the tightness of coup-
ling.  With tight coupling the value of tuning
capacitance for maximum output becomes much
less critical. because of the reduced importance
of leakage inductance.

Efficiency can be increased by employing Litz
wire. Dielectric losses can be heavy and have to
be minimised by using a coil former of low-loss
material such as polystyrene. Low-capacitance
windings are necessary. A single-layer primary
may be possible. but a sectionalised multi-layer
winding will be required for the secondary.
Normally it will be wave-wound for minimum
capacitance and for an even distribution of the
voltage stresses.

Grid Drive

The grid input is not in the least critical, as
the oscillator works in Class C fashion, and a
larger grid drive only means the increased accu-

A home-constructed line-output trans.osmer.

mulation of bias. However, an excessive ¢rid
drive might harm the valve. The amount required
will depend upon the gm of the valve.

The grid winding should be coupled to the
EHT secondary rather than directly to the anode
winding, and sometimes the grid circuit also is
tuned.  This may cause simultaneous oscillation
at two frequencies. with one predominating. It
is also possible to dispense with a grid winding
and to obtain the grid input by means of a very
small capacitive coupling to the anode of the
EHT rectificr. secured merely by bringing an insu-
lated wire from the grid into the vicinity of the
rectifier.  However. a grid winding of a few
turns is probably to be preferred.

Regulation

When carefully designed so that the effect of
changes of loading on the secondary is minimised.
an R.F. EHT supply can be arranged to have an
effective internal resistance of less than 10MQ
when providing outputs of 10kV or more, for
loads up to 100uA. Smaller EHT voltages can
casily be generated with source resistances as low
as 2MQ.

Control Potential

If a regulator circuit is to be added to an R.F.
type of EHT supply, there is little use in applying
a control voltage to the grid. for reasons that have
already been given. 1If. however, the oscillator
valve is a pentode. the anode current can be con-
trolled by means of the suppressor grid. through
diverting more current to the screen grid. A
negative control voltage for the purpose can be
derived from a potential divider across the EHT
supply, via a stage of amplification, with phase
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inversion in the case of a positive EHT supply,
a negative reference voltage also being necessary.

Unless an R.F. EHT unit is a carefully designed
and tested product, it may prove to have an
inconstant output. The output may alter con-
siderably when different valves of a given type
are each in turn plugged in. or it may increase
or decrease for a lengthy period after switching
on. There may even be difficulty in making oscii-
lation begin. The variations are in part due to
the reduction of Q with rise of temperature and
to frequency shift. Ventilation is necessary to
enable a stable temperature to be reached in a
short time,
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plates would be consccutive; not forming a single
deflection assembly as with coils, because of the
fundamentally different naturc of eclectric and
magnetic fields.

In magnetic deflection. even higher voltages are
preduced, but occur during fly-back. These high-
voltage pulses are unavoidable with the techni-
ques so far developed for large screen receivers,
and it is customary to utilise them as' a by-
product for EHT generation, because the ‘circuit
is economical. and compact. In this way some
benefit is derived from what would otherwise be
entirely a nuisance, since a severe stress iS

imposed upon the insulation of the line output
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A high-frequency supply is much less dangerous,
because there is usually only a small amount of
encrgy available. In addition, much smaller
smoothing capacitors will suffice, thus avoiding
dangerous storage of charge. Owing to the high
frequency. an electric shock is not experienced if
the rectifier anode conncction is accidentally
touched, but singes are received on the skin, due
to dielectric heating.

The efficiency of an R.F. EHT supply, i.e.. the
proportion of H.T. power transformed into EHT,
can be as high as 30 per cent. at low EHT volt-
ages. but at higher voltages, half this figure would
be more typical. However, with ‘an output of
only about 1W, the H.T. drain would still be less
than 30mA at 250V.

Line Qutput EHT

The achiecvement of uniform focus over a
wide screen with minimum length of cathode ray
tube has been made possible by adopting magnetic
deflection instead of electric. In the latter, high
saw-tooth voltages produced with the aid of step-
up transformers would be required, and applied
to well-insulated plates inside the tube neck. The

Fig. 6.—Positive R.F. EHT supply for a picture tube.

transfcrmer.
this tyvpe.

Most television EHT supplies are of

Surges

These high voltage surges arise because the
voltage across an inductance of L henrys is always
L times the rate (in amperes per second) at
which the current happens to be changing at that
particular instant. Thus a rapid change of
current produces a correspondingly large voltage
across the inductance. but this cannot exceed
the voltage of the supply producing it, until the
supply is switched off. as, for example. when the
line-output valve is plunged into non-conduction,
so isolating the line-output circuit. When this
happens. the current. which during the scan period
has risen at an even rate to a high value, con-
tinues to flow. but falls rapidly, now flowing
cntirely into the stray capacitance of the circuit,
and charging it up to a high voltage.

This peak is reached half-way through fly-back,
when the scanning spot would be at about the
middle of the screen on its return, although it is
actually blacked out by the synchronizing pulse
on the grid of the picture tube.
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Peak Voltage

If all the energy in the inductance were trans-
ferred to the stray capacitance without loss, the
peak voltage reached would be

v/ ()

units being amperes. henrys, and farads.

Due to losses the voltage will be slightly less.
but the Q-value would have to be very low to
diminish the voltage very much. With Q=S5,
the voltage is about 85 per cent. When values are
put in the formula, it is found that a peak of
several kilovolts can occur at the anode of the
line-output valve, apart from a subsequent
step-up.

The current in the coils reverses as the pulse
reaches its peak. the stray capacitance beginning
to discharge back into the inductance to complete
the first half-cycle of natural oscillation at the
resonant frequency of the inductance with the
stray capacitance.

Duration

This to-and-fro interchange of energy in the
L/C circuit cannot. however. be allowed to con-
tinue beyond the first half-cycle.
A continuance of the gradually
subsiding wave of free oscilla-
tion would correspond to a rapid

TELEVISION 19

10.125¢/s, the peak inverse voltage that the
rectifier has to withstand when its input reverses
polarity. is only a little more than the pulse
amplitude itself. whereas with a normal sinusoidal
input. the peak inverse voltage would be nearly
twice the input peak, i.e.. the peak of the reverse
half-cycle added to the direct voltage on the
condenser.

Advantage

This suppression of negative half-cycles, gives
the line output transformer plus EHT system in
common use a distinct advantage over other
systems. since the EHT rectifier can be used for
output voltages nearly twice as high as the maxi-
mum permissible by other methods, which would
in the other systems require either a voltage
doubler or an EHT diode of a higher rating.

In frame fly-back. the voltages appearing at the
anode of the output valve are less than a quarter
of those in the line circuit despite the higher
inductance of the frame circuit, because the
current change in vertical fly-back is much less
rapid. and there is heavier damping since the

Wigth ey

by the scanning spot. Instead. the
longer period of the scan has to
succeed fly-back. the booster
diode coming into action at its
commencement to conduct the
current at a uniform rate of
decrease from the coils-into a
reservoir capacitance, SO recover-
ing energy to boost the H.T. volt-
age for the line output _valve.
diode conduction varying with the
voltage developed across the line-
arity circuit  to produce a
uniformly changing current In
the deflection coils,

series of traversals of the screen T
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ensuing half-cycle of natural
oscillation (a negative voltage
pulse) is suppressed, and only
positive voltage pulses are pro-
duced when the circuit is func-
tioning normally, and these can
be used to obtain the steady
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kv
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accelerating  voltage for  the
cathode ray tube. An EHT
rectifier is still required, although
the negative side of the wave is of low ampli-
tude, because. of course, the difference of
amplitude is counterbalanced by the much shorter
duration of the positive pulses, so it would not
be realistic to regard the EHT diode mercly as a
blocking  rectifier, preventing  back-leakage
between pulses.

Since, as regards amplitude. the voltage wave is
virtually one-sided. consisting of a series of
widely-spaced pulses, at a repetition rate of

Fig. 7.—Line output stage for 17in. tube.

frame output valve conducts throughout the saw-
tooth cycle.

Power

The power required for horizontal deflection
may be over a hundred times that for vertical
deflection because of the higher frequency. which
requires the deflecting energy to be supplied about
200 times as often. Some of this energy is
recovered by means of the economy diode. These
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energy surges are many times larger than the
energy drawn per cycle by the EHT circuit, and
the EHT rectifier only “skims off the tops” of
the pulses. The smaller the fraction of scanning
power that has to be taken for EHT at full load,
the better the voltage regulations, because the
EHT circuit functions more nearly as a peak
voltmeter with constant output. -

Although the fly-back pulses repeat at line
frequency (10.125¢c/s). each is actually the first
half-cycle of a burst of free oscillation at the
resonant
frequency of the
anode circuit,
This  will  be
30kc/s, or more,
since it sets the
fly-back period.

The relatively

long interval
between  pulses
tends to make

the regulation of
this form of

Fig. 8.—Typical line
output transformer.
The high voltage
rectifier slung at the top is
heated by the four -turn
winding on the side limb.

EHT supply poorer than that of other types. A
regulation of 15 per cent. for a current increase
from zero to S0uA is typical.

Line Output Transformer

The familiar construction of a line output trans-
former is shown in Fig. 8. The winding supplying
the deflector coils is on the lower limb, and has a
step-down ratio of 3:1 from the anode. It uses
an auto-transformer arrangement to reduce leakage
inductance to less than 1 per cent., and is wave-
wound for uniform distribution of the voltage
stresses with interleaving at about every 100 turns.

The high-voltage winding is a narrow wave-
wound coil in order to minimize its self-capaci-
tance. lIts inductance may be as much as 1 Henry
five or more times that of the primary, and as
much as 20 per cent. of this will be leakage
inductance, but this is unlikely to have much
effect, since the EHT rectifier introduces very
little capacitance.

The peak pulse voltages are tabulated in Fig. 7,
and there is a peak of about 8 volts per turn
during fly-back. This presents difficulties of
insulation, in view of the high frequency, and of
the need to minimize the leakage inductance of
sections A. B. C which makes thick insufation
impracticable. Thus wave-winding is desirable,
especially in  transformers for  wide-angle
deflection.

Valve Cut-off

The small capacitor CS feeds back a negative
pulse to the grid, ensuring that the line output
valve does not conduct during fly-back, when the

TELEVISION December, 1959
positive voltage on the anode rises to 4kV, which
1s within the maximum pulse rating (5.5kV) of
the output valve, a type 6CD6G

There are other methods of driving the grid
negative during fly-back. but this one allows the
output circuit to take control during fly-back,
while other methods may have a- tendency to
extend the fly-back period. and to make the
damping less eflective, as shown by the appear-
ance of bars on the left of-the picture. *

~ The capacitance C6 may be provided by the,
inner and outer graphite coatings of the cathode-

ray tube, and may be about 1,000pF. 1t is in-

advisable to switch on with the EHT capacitor

disconnected, as the filament of the EHT; diode
is liable to disintegrate. -

Heater Insulation

A disadvantage of the auto-transformer arrange-
ment is that a pulse of nearly 3kV appears
between the cathode and the heater of the booster
diode, since its rather large heater current is
obtained from the ordinary 6.3 volt line. Although
some efficiency diodes have cathodes insulated to
withstand voltages in excess of this, a cathode
short-circuit to the chassis is likely if a break-
down should occur eisewhere, and this. of course,
means an excessive H.T. current before the tele-
vision set is switched off.

A four-turn winding heats the small wired-in
EHT rectifier, and the diode filament should be
at the right temperature when the picture is of
the correct width and brightness. When the
diode is not enclosed. the glow can be observed
and compared with that obtained when a similar
rectifier 1s heated from the 6.3 volt line supplying
the other valves. With a small beam current,
some latitude in the heater voltage is permissible
(as much as = 15 per cent.). but if grossly under-
heated, the cathode could soon lose its emission.

Metal Rectifiers

When delivering heavy currents at low voltages,
metal rectifiers can give a better performance
than valves. but their reverse resistance is much
lower, and thermionic rectifiers are therefore more
suitable for low currents at high voltages. There
are. however, special 0.4mA pencil rectifiers (the

36 EHT type) which can be used in some circuits -

as substitutes for valve rectifiers, although their
length is much greater. Pencil rectifiers of the
ImA type are less suitable for picture tube sup-
plies. For example. one rectifier of this type has
a back leakage of 1.5uA under a reverse potential
of 800V. rising to 15xA at 1.6kV, so the back

leakage must be considerable when it is used (as-

it can be) to rectify 3kV pulses. Metal rectifiers
also have a larger capacitance, and are unsuited
to radio frequencies.

There are difficulties in adding a regulator to a
fly-back type of EHT supply without afiecting
the width of the picture. One method has been
devised using an extra value in a variable loss
circuit.  Special Metrosil EHT resistors are also
manufactured for stabilising EHT voltages. These
are rated to pass 60uA at the working voltage
> 24 per cent. and aré obtainable for voltages
between 7 and 16kV. -

(To be continued)
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Television Receiving Licences
THE following statement shows
the approximate number of
Television Receiving Licences in
force at the end of September, 1959,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Region Total
London Postal ... 1.738.816
Home Counties 1,271.422
Midiand 1.497.050
North Eastern ... 1,590.012
North Western 1,320,231
South Western ... 798,916
Wales and Border Counties ... 578.890
Total England and Wales 8.795.337
Scotland 803,321
Northern freland 119.814
Grand Total 9,718,472

Developments in Electronics
N his lecture at the 1959 Con-
vention of the Brit..LRE.
on “Telewision Engineering in
Science, Industry and Broadcast-

ing” earlier this year, Dr.
Vladimir K. Zworykin looked
ahead to ways in which elec-
tronics would play a part in
three important, widely
separated fie1ds—Medicine,

Transport and Public Affairs.
Electronics in Medicine.—
The developments in electronics
fcr medical research include the
so-called radio pill for transmit-
ting pressure variations from
within the gastro-intestinal tract
of a patient to an external radio
receiver, and the use of * pace-
maker pulses” to stimulate the
muscles of the heart. The
ultra-vidlet  colour translating
television microscope will find
increasing use in the examina-

tion of tissue in biological
research.

Electrorics in  Transport—
Road accidents are becoming

increasingly serious in many
ccuntries and a system is being

e il
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developed for the elimination of
the human clement in the con-
trol of traftic. A series of wire
loops would be embedded in
the highway. so that the move-
ment of a vehicle over the loops
produces electric signals.  The
signals can be used to actuate
warning lights at the side of
the road if there is traffic
dangerously near in the same
lane.

Electronics in Public Affairs.
-—Finally the use of the
existing telephone system in
conjunction with data handling
cquipment to record the opinion
of all voters on issues of
national importance. Individual

The American TV and radio commentator Edward R.

S

tciephones would incorporate a
switch mechanism which would
be operated by the voter. At
the end of the specified voting
period interrogating pulses from
the local telephone exchange
would record his deciston and
the results of the counts of all
cxchanges  would  then  be
similarly transmitted to a central
station.

Sweden’s Radar Defence
System
WEDEN is to have an air
defence system embodying
new and secret automatic elec-
tronic techniques which. it is
claimed. will make it far more
effective  than any other in
existence today. It provides for

Murrow gave the

second of the Granada Lectures series on ITV recently. Murrow’s subject

was ** Television and Politics.”” He said : ** The eye of the camera should

pursue the politician to the very limits of privacy and decency. When the

politicians complain, as they have in several countries, that television turns

their proceedings into a circus, it should be made clear that the circus was

already there, ** Television has merely demonstrated that not all the performers
are well trained.”
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instantaneous  action  against
enemy attack.

Although seccurity forbids a
dctailed description. it can be
said that the heart of the system
is a very high speed computer

which solves a large number of

interception  problems  simul-
taneousfy and enables the
defence weapons — fighters,

guided missiles. and other anti-
aircraft devices to be brought
into action at precisely the right
instant. Black-and-white and
colour television and automatic
information-dissemination tech-
niques also play an important
part in the system.

The Swedish Air Defence
Svstem has been evolved by
scientists and  engineers  of
Marconi's  Wireless Telegraph
Co. of England and their
opposite numbers in the Swedish
Air Force. working in the closest
collaboration. The initial con-
tracts for the design and supply
of the electronic equipment,
which are to the approximate
value of £1,500,000. have been
awarded to Marconi's via their
Swedish  associates Svenska
Radioaktiebolaget.

BBC’s New Peterborough
TV Station

\ HEN the BBC's new tele-

vision station near Peter-
borough was brought into
service on Monday October 5Sth,
viewers in the Peterborough
area found that. as.a result of
the very much stronger signal
which the new station was pro-
viding. Channel S as compared
with the signal from Sutton
Coldfield on Channel 4, receivers
in some cases would not continue
to function satisfactorily on
Channel 4. This was not the
fault of the receiver or of the
tsansmission, but is due entirely
to the strong local signal from
the new station. The BBC
recommend, therefore, that
viewers should take advantage
of the greatly improved recep-
tion from the new station by
having receivers and aerials
suitably adjusted by their radio

- dealer for reception on Channel 5.

Television in Nigeria
THE Western Nigerian House
of Assembly has passed a
bill establishing television and
broadcasting services in the
Western Region. Western
Nigerian television will not only
be the first television network in

TELEVISION TIMES

Nigeria. but the first and only
tetevision  network  in Africa
originating entire programme
schedules. The first commercial

radio network in Nigeria which~

will cover the entire Western
Region will be inaugurated in a
a few months.

;«:}-“'
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A Marconi three-camera television outside broadcast vehicle being loaded
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expected to cover the whole of
Somerset. Devon and Cornwall
west of a line from Weymouth
te Bridgwater with the excep-
tion of a narrow belt some ten
miles in width along the north
coast from Barnstaple to Bridg-
water.  The number of people

aboard M.V. ‘‘ Port Montreal >’ at King George V Dock, [London, en route

for Hobart. The vehicle is for use at the Australian National Broadcasting

station there, for which Marconi’s have also supplied the transmitters and
much of the studio equipment.

Presenting  the  bill. the
Minister of Home and Mid-west
Afiairs, Chief Anthony Enahoro,
told the House that although
the television and broadcasting
services were primarily intended

to develop and expand the
educational system of the
Region. commercial advertising
will be welcomed and the

services will be run impartially.
He also stated that the 1.000
television sets purchased by the
Government were being installed
:n schools and hospitals through-
out the two television areas
centred on Ibadan and Abafon.

I.T.A. in South West England
THE I.T.A. has invited appli-

cations from groups wish-
ing to become the programme
contractor for the South West
of England. The company
appointed will be _responsible
for providing the programmes
transmitted from the two new
stations one - of which will be
near Axminster in Devon and
the other at the edge of Bodmin
Moor, near Liskeard in Corn-
wall. These  stations  are

www.americanradiohistorv.com

who will be within the service
areas of the two stations is
estimated to exceed a million.

TAM Surveys Ulster
OR every 100 houscholds
receiving television in the
Ulster ITV area, there are 83
with Band I1I1 (potential BBC
and ITV) sets, reveals Television
Audience Measurements
Limited. During a recent
survey TAM field workers
visited 1,532 households chosen
by random sample from the
electorial register.  Television
sets in  these homes were
examined to determine their
type and to assess the quality of
reception on both channels.
According to TAM there are
208.000 homes in the provisional
reception area. and 109.000 of
these are equipped for recep-
tion from the Black Mountain
LT.A. transmitter. An analysis
of the size of households shows
that whereas 65 per cent. of all
hcuseholds had three or more
people living in them, no fewer
than 79 per cent. of households
with Band 1lI are of this size.
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A

Replacing

C.R. Tubes—9

e e e e R T R R

COSSOR RECEIVERS

Model 916, Covering 917, 918, 919, 920,
@21, 923, 924, 926, 928, in conjunction
sith notes below.

Unboxing

UN the set for about 20 minutes to soften the
scancoils (which are usually stuck). Switch
off. unplug. and remove the back and the

control knobs. These are rctained by two grub
screws each and the holes are sealed by wax which
should be replaced on reassembly. Remove the
two or four loudspeaker wires at the loudspeaker
end after having noted their connections. Take
out the two 2 B.A. screws at the top rear corners
of the chassis and the two more bencath the
chassis at the back edge. The chassis will then
withdraw.

Changing thec Tube

Remove the anode and base connections on the
C.R.T. and the ion trap magnet. having noted
its position. Mark the scancoils for polarity and
direction.  Remove the mask and safety glass.
four 4 B.A. screws holding it to the clamping
band. Looscn the long 4 B.A. nut and bolt at the
top of the tube clamping band and withdraw the
tube forward. supporting the scancoils so that the
wiring is not broken.

Modcl 926

This differs from the foregoing since the C.R.T.
assembly is fixed to the cabinet roof and not to
the chassis. The chassis withdraws in the same
manner as the 916 after all interconnecting leads
to the tube cradle have been unplugged. The sel
is then inverted and the tube cradle withdrawn.
This is done by removing the loudspeaker, and
thé two 2 B.A. bolts clamping the cradle above
the control spindle holes. Remove the two wood-
serews (on the same side as the speaker) which
hold the chassis tixing bracket. take out the two
2 B.A. screws from the feet of the C.R.T. mount-
ing bracket and withdraw the tube cradle. tilting
it so that the tube neck is at the right-hand side
in order to avoid the speaker fixing screws, and
to prevent tearing the metal foil cabinet lining.

Models with Radio (918, 924, 928)

In general. the main chassis may be removed
without disturbing the inter-connecting leads pro-
vided that the cable cleats are slackened. To do
thas. tilt the chassis forward as it is withdrawn
and arrange to have a box or suitable support at
the back of the set to rest it on during the tube
change, »

If vou require to take the radio chassis out of
the case, this may be done by removing the knobs
and the screw at the top of the sliding part of the
lid friction bar. Hinge the lid right back so that

By H. Peters

the underside is accessible and remove the four
4B.A. fixing screws at the extreme ends of the
chassis. thus releasing the radio unit from the
cabinet.

Reassembly

Reassemble in the reverse order to the above.
It is important to refit the rubber dust excluding
ring by refitting the mask and glass to the tube
clamping band. If the band has broken it may
be stitched or stapled together. but if it is too
perished it is well worth replacing. a suitable
substitute being a strip of plastic foam. Refit the
jon trap. basc connections and anode cap.

Setting Up

Adjust the ion trap magnet for the brightest
possible picture. Check that the picture will focus
somewhere near the mid-position of the focus
knob. If it does not the focus magnet has prob-
ably become over-magnetised with age and needs
a few soft iron shunts placed equidistant around
its periphery. A tilted picture may be corrected
bv rotating the scancoils and a suitable tool for
doing this may be made from an odd piece of
wood and a small strip of rubber or plastic foam.
It is not advisable to turn the coils by hand
whilst the set is running.

35 plywood____ N\

Foam plastic
or

sponge rubber
strip

Fig. 1.—An improvised scancoil turner,

To position the picture loosen the three hnurled
locknuts at the back of the focus assembly and
rotate the two large cceentric washers so that the
rear focus plate moves at right angles to the tube
neck.

Should it be stiff it may be cased with a few
drops of oil between it and the focus magnet
pot. and by working it round by hand with the
set switched off until it is free.  When all adjust-
ments have been made re check the ion trap and
re-bov the set.
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Boosting

To boost the tube use a 46.3 volt
transformer and connect it in place

Tube clamping
band

PRA(.TICAL TELEVISION
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Top mask '

Tube clamping bolt )
clamping screws

of the two previous heater wires. \Z%
These should be taped back. but not
shorted together. Mains for the
boost transformer may be taken from
between chassis and the centre pin
of the voltage selector panel.

)

Boosting Models with Radio

Some switching arrangement needs
to be made to enable the tube heater
to be disconnected whilst the radio is
being used. The simplest way is to
use a ‘“Nuray” or similar trans-
former with a 6.3 volt primary which
may be energised from the existing
switched winding which feeds the
tube heater. ’

Model 927, Covering 929, 930,

Picture
positioning

Pos/tioning
lock

AN

EHT
cap

" Focus
magnet

Picture
pos/tionin

fon
trao
29net

930T, 931, 932, 933, 934

Unboxing
Unsolder the loudspeaker leads,
disconnect C.R.T. base, EHT con-

nector, and scancoil plug.

Disconnect the braiding between
chassis and cradle at the chassis end.
refitting the bracket which supports
one end of the mains dropper.
Should .a “ hook-up™ be desired
whilst both chassis and cradle are out
of the set this braid should be recon-
nected to prevent EHT voltages
developing between the two. Release
the control panel by twisting the side
clip and remove the four screws
securing the underside of the chassis

RPemove Doits from here
to withdraw chassis

to the cabinet. The chassis will then
withdraw. The cabinet should next
be laid face down on
a soft cloth, the
position of the scan-
coils and ion trap
noted and the ion
trap removed. On
12in. models remove
the two 2B.A. bolts
holding the focus
gantry and slacken
off the two 2B.A.
bolts "and bushes at
the bottom of the
tube mask and turn
the clamping clips at
right angles. The
tube cradle will then
withdraw.

On the 14in. and
17in. models  the
focus gantry bracket
is fixed to the side of the cabinet by two 4B.A.
bolts, which should be removed and the clamp-
ing ring is secured to the front of the cabinet
by four 2B.A. screws which should be removed.
The C.R.T. cradle may then be lifted out.

EHT, Cap

Cathode

Healter Heater

Grid

Fig. 3.—Base connections of
the 10in. Cossor 108K ion
trap triode.

Fig. 2.—Cossor 916 ; rear view of chassis.

Replacing the C.R.T.

Remove the four 4B.A. bolts holding the mask
to the tube clamp and then slachen the clamp.
The tube will then withdraw. Thoroughly clean
before replacing in the reverse order. re-box
and switch on.

Setting Up

Adjust the ion-trap magnet for the brightest
possible picture and correct tilt by rotating the
deflector coils, which should incidentally be
mounted hard up against the tube bowl. With the
focus lever upright, the three thumbscrews on the
focus magnet are rotated (a) in the same direc-
tion until focus is obtained (b) in different
directions until the picture is positioned centrally
on the screen. The jon-trap magnet, focus and
positioning adjustments are dependent upon each
other so the sequence should be repeated several
times until no further improvement results,

The 14in. and 17in. models have a later type
of focusing system which uses a rotating metal
disc for picture positioning. To shift the picture
in one direction the disc is rotated, to shift it
at right angles the disc is tilted by means of the
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thumbscrew and spring.  This unfortunately
generally ends up in a position from which it
cannot be adjusted without placing the knuckles
squarely across the 21A6 anode.

[ is noted in passing that the tube on these
receivers can hold its EHT charge for a surpris-
ingly long time and it pays to discharge the EHT
coir:nector more than once before handling the
tube.

Boosting

To boost the tube. use a 6.3 volt transformer
and mount it on the woodwork. Connect its
boosted sccondary to pins 1 and 12 of the tube
after having removed the existing heater wires
and shorted them together. Mains for the trans-
former may be obtained from between chassis
and the large pin of voltage selector “ A~

Medel 937.
Dismantling

Remove the cardboard back and bottom, the
four control knobs. and unclip the side panel
of four preset controls. Unsolder the loudspeaker
and remove the inter-connecting lcads f{rom
C.R.T. cradle to set. These comprise the C.R.T.
base connector. scancoil plug.

Covering 939, 939F, 942

TELEVISION 125
the positioning by mecans of the rotating collar
and the front of the focus magnet. This assembly
is similar to that on the 930 series, which is dealt
with in the preceding paragraph.

Boosting

To boost the tubc heater a 6.3 volt transformer
is required, its boosted secondary being taken to
pins | and 12 of the tube after the previous
wires have been removed and shorted together
and taped off. Mains for the booster is avail-
able on the set side of the on/off switch, or more
conveniently between chassis and the thick pin of
voltage adjustment plug “ A ™.

Model 938 and 938F

These are the 14in. versions of the 937 series
and follow closely upon that receiver's construc-
tion. There is no preset panel to remove from
the side when unboxing and the C.R.T. cradle
differs  constructionally from the 937. The
clamping band around the front of the tube is
attached to a wooden bar across the bottom of
the tube. which is adjustable to an extent sufficient
to position the tube correctly in the mask. The
two 2B.A. bolts sccuring this wooden bar to

Tube

and EHT lead and copper 2 {
braid (the two latter being °£‘}’Z‘<’/”9
more  accessible  once the &0 screw N 2
chassis has becn loosened and ——\i}
withdrawn a  few inches).  7,5¢
Remove  the four  chassis  creove
retaining screws and withdraw ;::;;ort
the chassis. 7
L

Lay the set face down and . . |
unscrew the four large 2B.A.  /ever -
bolts at the front of the C.R.T. —]
cradle and the two 4B.A. bolts  pizpre =<
at the rear which attach the  positioning
back end of the cradle to the  screws(3)
cabinet. Withdraw the cradle
carcfully to preserve the metal
foil around the cabinet.  /on N
Remove the ion trap and W/; 7 N
then the focus gantry. This 779"
is done by unscrewing the 0
scancoil “tilt " screw, slacken-
ing the four 4B.A. nuts on
the focus magnet bracket and 1
removing the two 4B.A. nuts ® | O
which secure each side of the
gantry to the side plates.
Turn and remove the focus
assembly. then  the rubber Fig. 4.—Cossor 927 ; rear view of cabinet and chassis.

wedge and then the scancoils.

The tube can then be removed after the 4B.A.
nuts at each side of the clamping ring have been
removed.

Reassembly

Thoroughly clean all parts, including inside
the ‘cabinet before replacing in the reverse order.
Reconnect all the inter-connecting leads to the
chassis. including the loudspeaker. apply signal
and switch on. Adjust the ion trap for maximum
illumination of the screen. then focus the picture,
straighten it with the “tilt™ knob and correct

the cabinet should be removed, as well as the two
4B.A. bolts at the back of the cabinet which hold
the cradle to the cabinet sides. The tube cradle
will then withdraw. and the tube can be removed
therefrom after the clamping band is slackened.

Reassembly

As for the 937 (except that the rubber dust
scal may be tricky to fit as it has a tendency to
roll forward at an awkward stage of reassembly).

[t may bc held back temporarily with sticky
tape until the tube in is position when it may
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be released to roll forward and seal the gap
between tube and mask.
Boosting and Setting Up

The information given for the 937 applies.

Screen Cleaning

On all the preceding models this involves dis-
mantling the set. In the 916 series the safety
glass removes with the chassis but from the 927
onwards it remains loose in the cabinet. It is
for this reason that the set must be kept face
downwards whilst the tube cradle is removed.

Model 934 and 944

" These sets are similar in many respects to the
938, but have a detachable front, through which

Tube Spring Tift Picture
clamping (to earth adjustment - positioning
beno graphite f f

coart/'ng)

Fig. 5.—Cossor 945 ; chassis with cabinet removed.

the chassis withdraws after being loosened.
Screen cleaning is as for the 946 below, and
once the chassis is withdrawn the tube may be
changed by removing its EHT connector, ion- |
trap magnet and base connector and withdrawing
it forward from the chassis. _
Model 946

To replace the tube proceed as for model 937.
To clean the screen, remove the four decorative
screws at the side of the cabinet front frame.
The front frame will lift off enabling the safety
glass 1o be picked out for cleaning.

Setting Up and ‘Boosting (943, 944, 946)
The instructions for setting up and boosting the
tube are as given in the 937 paragraphs.

Models 945, 945F and 947 .
These are the two “ Quick Service " models in
which the cabinet lifts off the chassis.

Decer . 1959
Dismantling

Remove cabinet back, turret and volume knobs.
Remove the escutcheon screws and unplug the
loudspeaker. Remove the two 2B.A. bolts at
the rear of the chassis and lift the cabinet up
and forward clear of the chassis.

Replacing the C.R.T.

Remove EHT connector and tube base con-
nector, mark and remove 1on-trap magnet,
Slacken the four 4B.A. screws holding the -focus
assembly and loosen the tube clamping : band.
Withdraw the tube forward. When reassembling
ensure that the {ront of the tube face is forward
of the chassis edge by 1iin. on 17in. sets and
2 3/16in. on 2lin. sets.

Setting Up

Adjust the ion trap for maximum brightness.
“Tilt " is corrected by the thumbscrew on top of
the scancoils and picture positioning by the shuffle
plate immediately in front of the focus magnet.

Boosting

Boosting follows the lines of previous A.C./

C. models. The 6.3 volt winding of the boost
transformer being taken to pins 1 and 12 of
the tube after the previous wires have been
shorted and taped together. Mains for the trans-
former primary can be picked up between chassis
and the thick pin of voltage plug “ A.”

Printed Circuit Model 948
Unboxing

Remove the back (four screws) and the four
control knobs. These are grubscrewed on to the
spindle and the heads of the grubscrews are
covered with wax, which must be replaced on
reassembling. Remove two screws from under-
neath the cabinet and two inside the top of the
cabinet. The cabinet will slide off forward when
the loudspeaker, and later on the neon lamp,
have been disconnected.

Changing the Tube

Remove the base, EHT connector, ion trap and
picture centring magnet. Lay the two latter well
away from steel objects and each other. Slacken
off the strap around the tube bowl, check that
the tilt adjustment is tight, and withdraw the
tube forward.

Reassembling

The tube is easier to replace if it is twisted
gently as it is eased into the supporting grommet,
and the EHT connector is fitted better when the
tube is about an inch from home. .

Setting Up

Replace the picture centring magnet, and ion-
trap, and tube base. Switch on and apply a
signal. Adjust the ion trap for maximum bright-
ness and then adjust the picture positioning
magnet to centralise the picture on the screen.

.(Continued on page 138)
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Serwcmg
Television
Receivers

SR R

R

R

No. 51.

HE A1497 is a 14in. table model, the 1800
a 17in. table model and the 1810 is a 17in.
console with doors.

Circuit

These are dual band receivers with A.G.C.
dernved from the sync¢ separator circuit and a
separate sensitivity control which can be shorted
for Band [III operation where the difference
between the signals is excessive. A contact-cooled
metal rectifier is used for H.T. and this, together
with the surge resistors, R74-75A. form the “ weak
links © which provide the usual trouble spots.
More will be said of this later. The circuit design
is simple and straightforward. making fault
tracing and general servicing comparatively casy.
The turret tuner is of the original Cyldon type
with provision for shorting the sensitivity control
on Band [l by linking connections C and D on
the Band [II aerial coil biscuit.

Points to Note

The H.T. feed to the vision and sound LF.
stages and the turret tuner is decoupled by a

PRACTICAL TELEVISION

—THE PHILCO A1497, A1800 AND A1810
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G W*«% %W S §h
R S S&S.«x R

By L. Lawry-Johns

16, F capacitor and a 470¢ resistor (C23 and R22).
Any interaction between sound and vision (hum-
on-sound and sound-on-vision too severe to be
due to improper tuning) should direct attention
to this capacitor. Also a short in the early stages

will result in R22 becoming either O.C. or
severcly overheated and presenting a charred
appearance. It is also of interest to point out that

R22 is shown as such in the volumes of ** Radio
and Television Servicing.” although other refer-
ences differ. All valve and component references
in this article are taken from the maker’s sheet
and the above servicing volumes.

Heater Chain

A pilot lamp is incorporated. rated at 3V,
11SmA. and is shunted by a 159 resistor (R72).
This completes the heater chain to chassis instead
of the tube heater and this is a point worth
bearing in mind.

RBoth line and frame timebases employ triode
blocking oscillators.  Scanning coil connections

Fl
OC. Fuse

R76A4

R768
[o)e} /.

300

v v v vz V13

AAAAAAAA
A

LAd

= ||

E\

2

I

H]

R73

cz8a 4700 |

: ]

V4 V5 Wo wil w2 vis [ ::
== :' Mains

OfuF /!

Copoacitors A-F il

Fig. t.—H.T. and heater circuits (V16 is the C.R. tube).
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plug into sockets on top of the
central frame output transformer.

Viewed from the rear the two r o v s w

right-hand side sockets are for O @

the line coils, the left-hand side — N Nt
socket is a chassis connection,

whilst the two remaining are the H:[t Ooyfrs " “’

frame coil sockets. There are two

fuse sockets or holders but only e m“z?@ UE
one fuse is normally fitted (F2), N .
the other (F1) being for use on . u/ ’°

D.C. mains only, the socket being
wired across the H.T. metal uﬁo ‘”
rectifier. F1 is the right-hand *@‘* !
holder as viewed from the rear. “’*“;O i:
When a fuse is fitted in this socket

it should be rated at 500mA, with
the D.C. mains polarity ascer-

tained and_a three-pin mains plug o:@3 u'/l“s'O
F2

used to prevent reversal. is
rated at 1A and is the normal
mains fuse in series with the live
side of the input.

The C.R.T. is a Brimar C17FM
(17in.) or C14FM (14in.). The
heater is rated at 12.6V, 0.3A.

Common Faults =
The most common symptom is

Fig. 2.—Plan view of chassis.

N

A

) 47
TZS;JF 70 )

g

Fig. 3.—Line timebase circuit.
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no seund, no vision, all heaters glowing normally.
This is the normal indication of an open-circuited
metial rectifier and this is often the correct diag-
nosis, but it is also important to check the A.C.
input to the rectifier. If the full mains is being
apphbed to the negative (—) end of the rectifier it
can be changed with confidence. but if no voltage
is presént, R7SA will almost certainly be found
open-circuited. If in doubt. set mains plug to
228\ which should restore the missing voltages
if R75A is at fault. If this action does not
restare working conditions. suspect R74 which

is a wire-wound resistor under R75. Once the
defective resistor has been located. return the
vollage selector to its proper position. Failure

to do this will result in more rapid wear of
the valves and tube. If R75A is defective wire
a 302. SW resistor across contacts 2 and 3 on
the mains selector panel. If R74 is defective.
replace it in the position it now occupies. If the
metal rectifier is defective. replace with a type
FCI01 (direct replacement); alternatively. drill
fresh holes and fit the larger FC31 or leave the
rectifier where it is and fit an RM4B in the space
just behind the contrast control.

It will also. be necessary to fit a new or addi-
tional metal rectifier if the H.T. line voltage
talls below 200V as evidenced by lack of width.

TELEVISION 129
i.e.. the sides of the picture close in although the
width control is at maximum.

Other Causes of Lack of Width

Although the metal rectifier can be suspected
when the width fails, if the H.T. voltage is 200V
or over. the cause must be looked for elsewhere.
Normally the SOCD6G (V12) will be found low.
If the valve is in order. however, check the
ECL80 (V1) and the setting of VCS (line drive).
Less likely causes are R6S5. 12k (changing in
value) or VIS (PY83) losing emission.

No Picture. Sound O.K.

Advance brilliunce control (second from right
at rear). If there is no raster resolved, remove
rear cover to ensure that (a) the tube heater is
glowing (b) that the line whistle is audible and
{(c) that the R12 (EY51) on top of the (left-hand
side) line output transformer is working. The
heater glow should be visible. In practically
every case the tube heater will be glowing and
the line whistle will be audible. This leaves
trouble with the R12. If its heater is out, check
for a spark at the left-hand side or single-wire
end. A healthy spark should leap to the offered
blade of a screwdriver.

(To be continued)
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Fig. 4.—Frame timebase circuit.

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

PRACTICAL

A TV/Radio
Changeover
Device

USE THE SAME OUTPUT TRANSFORMER
FOR TV AND RADIO
By J. B. Willmott, A.LP.RE.

N a great many homes today, the TV receiver
provides the main part of domestic entertain-
ment. and the radio receiver is placed in some

unobtrusive corner of the living-room, or possibly
suffers the indignity of banishment to the kitchen.
Frequently the receiver is of archaic pattern and
both from the aesthetic viewpoint and that of
standard of reproduction. leaves much to be
desired. There are, however, many occasions
when the ready availability of the alternative
sound programme is desirable, and particularly
when the first novelty of TV has faded, the home
constructor may well contemplate the installation
of a new radio receiver of modern appearance
and performance. Undoubtedly, a primary con-
sideration must be choice of suitable cabinet
housing, and while first thoughts may lie in the
direction of miniaturisation, there are drawbacks
to small receivers, not the least of which is the
restricted frequency response normally associated
with the small diameter loudspeakers necessarily
incorporated.

Two Purposes

if, however, the TV receiver contains an ade-
quate speaker unit, there immediately arises the
possibility of making this speaker serve both TV

Mains Teke-off el
socket for supp/y\ ﬁm ‘\mk

te TV Receiver Mains lead

Radio On-0Off
switch

Primery windin
of Radio” Receive
o Mains Transformer
Radio -

e P
Fig. 2.—Changeover switching for mains supply to TV or
radio.

and radio requirements. The advantages to be
gained from this arrangement are considerable.

The cabinet housing the radio receiver no
longer needs to be large enough to house its own
speaker, frequently the largest single component;
thus the cabinet can be small in size and of
simple design.

There is a worth-while saving in cost, as in
addition to the simplified cabinet requirements,

TELEVISION December, 1959
it o v I o
TV Radio

Receiver Receiver

AFE Input AF Input

from from
previous previous
stage  Stage
Chassis (HT-) | 2 = | g s S
of TV s 3§ /'"f,'s g;;n)
> -

RPeceiver

A

!

Receiver
A

Fig. 1.—Changeover switching for feeding output

transformer from TV or radio.

the radio receiver unit requires neither output
transformer nor loudspeaker; while the only addi-
tions over and above normal circuit requircments
are a 4-pole, 2-way “ Yaxley ™ type switch. a-small
4-pin plug and socket connector, and about | vard
of 4-way flex. o

Requirements

Looking at the scheme from the theoretical
angle, the requirements are that with the change-
over -switch set to “radio”™, the mains power
supply must be fed to the input of the mains
transformer (preferably via the normal onjoff
switch, frequently combined with volume or tone
control) of the radio receiver unit, and at the
same time. the ‘“common” output transformer
primary winding (situated on the TV receiver
chassis) connected between the H.T. positive line
and output valve anode of the radio receciver.
When the switch position is changed to “TV ",
the requirements are that the mains supply be
fed into the mains lead of the TV receiver (again
via the on/off switch provided on the latter). and
simultaneously that the output transformer pri-
mary is connected between the H.T. positive line
and sound output valve anode of the TV receiver.

Radio Unit

It is not proposed within the scope of this
present article to describe in detail the construc-
tion of the radio receiver unit, since this may
take practically any form which the home con-
structor favours; numerous designs have been
published in PRACTICAL WIRELESS. The only
departures from standard practice are that, first,
the output transformer and speaker unit normally
featured are omitted (and their places taken by
the existing similar components in the TV
receiver), and secondly, space must be provided
on the radio chassis for the additional control

(Continued on page 133)
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RECORD PLAYER
RP4 79/6

Stylish cabinet by famous manu-
facturer. Cloth covered in contrast-
ing colours (red and grey). Grilled
front controls panel. Size 15 x 19 x
8jin deep. Beautifully made. A
cabinet you can be really proud of.
Takes 4-speed B.S.R. Autochanger.
6lin. round or 7 x 4in. elliptical
speaker. Room for any amplifier
of your own choice. Carr. & ins. 4/6

CABINET

A beautifully styled cabinet.
Made by a famous manufacturer.
In polka dot cloth with clipped
lid and carrying handle. Size
16 x 14} x BLin. deep. Will
take B.S.R. Monarch 4-speed
Autochanger and 7 x 4in. ellip-
tical speaker and most of the
modern portable amplifiers.
Carr. and Ins. 4/6.

RP6

29/6 -

A Nw

Elegant cabinet, cloth covered in grey
or red with sunken control panel and
speaker fret. Size 13 x 17 x 8in. deep.
Takas a B.S.R. Monarch 4-speed Auto-
changer ; 7 x 4in. elliptical speaker and
maést of the modern portable amplifiers.
Larr. and Ins. 4/6.

Many other types and sizes of beautufully designed
cabinets in stock at pnces from 39/6-79,6.

WORLD’S FINEST AUTOCHANGER'!
U.A.8. BS.R. MONARCH 4-SPEED AUTO-
CHANGER, £6.19.6.

‘U.A.12. Latest B.S.R. MONARCH 4-SPEED

MIXER, £8.9.6.

COLLARO CONQUEST 4-SPEED AUTOCHANGER
£6.19.6.

COLLARO CONQUEST STEREO AUTOCHANGER,
11 Gns.
Carr. & Ins. on above 5/6.

PORTABLE AMPLIFIER MK, D.1 59/6
12 months’ guarantee.

Brand new. Latest design with printed circuit. Dimensions 7 x

2} x 5in. A.C. only. Mains isolated. 2-3 watts output. Incor-

portating ELB4 as high gain output valve. Volume and tone con-

trols. Knobs 2/6 extra. P. & P, 3/6.

PORTABLE AMPLIFIER MK. D.3 89,6

De luxe model. Printed circuit. Latest design. Dimensions
7 x 2} x 5in. A.C. only. Mains isolated. 3-4 watts output. Incor-
porating the latest ECL82 triode pentode output valve giving
higher undistorted output. Volume, treble and bass control.
Knobs 3/6 extra. P, & P. 3/6.

-EXTENSION SPEAKERS 19/9

Polished oak cabinet of attractive appear-
ance. Fitted with 8in, P.M. Speaker W.B.
or Goodmans of the highest quality.
Standard matching to any receiver (2-5
ohms). Switch and flex included. Ins. and
Carr. 3/9.

iDEAL FOR STEREOPHONIC SOUND

8in. P.M. Speakers, 8/9. With O.P. Trans. fitted,
10,-.

6lin. P.M. Speakers, 12/6. Post 2/6.

7 x 4in. Elliptical Speakers, 19/6.

9% x 4lin. Elliptical Speakers, 22/6.

REPLACEMENT
RE-BUILT
T/V TUBES

12 months’ full guarantee.

CASH PRICE £8.10.0.

All sizes except 10in. Completely re-built gun assembly, new
cathode, heaters, etc., giving the high standard required for long
picture Ilfe quality and value. Carr. and Ins. 15/6.

OR Yours for 8/6 initial payment (plus
carr. and ins.) and 19 weekly payments
of 8/6.

5 valve superhet chassis

79/6 including 8in. P.M. speaker

Post 2/9.

and valves. Four control knobs (tone, volume, tuning w/change
switch). Four w/bands with position for gram. p.u. and extension
speaker. A.C, Ins. Carr. 5 6

" 0
17" TV 19 GNS Cash Price

OR 20/7 initial payment and 19
' % 17in. Rectangular Tube. Guaran-
teed fully for 12 months.

weekly payments of 19/1
OR [l/l initial payment and 35
% 12 channels ** Turret Tuned "—ITV BBC. Extra coils at
only 7 6 a pair (with order).

weekly payments of 11/1.
(4 weekly payments in advance plus
% Chassis. 14 B.V.A. valves—Salvaged but reconditioned and
guaranteed 3 months.

carr. and ins. 30/-)
Due to overwhelming demands. some delay may occur.
enquire when ordering.

SOLO SOLDERING
TOoOL |2/6

FEATURES

% Beautiful latest finish cabinet in
contemporary style covered and
washable.

% Polished legs 18in. Optional extra
for 25 -,

Please

110 v.. 6 v. or 12 v. (special adaptor
for 200/250 v. 10/- extra). Automatic
solder feed including a 20ft. reel of
Ersin 60/40 solder and spare parts.
It is a tool for electronic so|dering or
car wiring. Revolutionary in design.
Instantly ready for use and cannot
burn. In light metal case with full
instructions for use. Post 3/6.

HOME RADIO 79/6

A.C./D.C. Universal mains § valve octal superhet. 3 waveband
receiver can be adapted to gram. p.u. In attractive wooden
cabinet 9} x 18% x [1{in. Ins. and Carr. 4/6.

MAINS TRANSFORMER 7/9
Primary 200-250. Secondary 300-0-300. 6 v. 3.3 amps. P. & P. 1/9.
MAINS TRANSFORMER 3/9

Primary 200-250. Secondary 250-0-250. 6.3 at 3 amps. 5 volts at
2amps. P. & P. 2/3

FRAME OUTPUT TRANSFORMER 1/9
500 ohms primary. |8 ohms secondary. P. & P. /6.

6661 3. DUKE & Co. Coif

621/3, Romford Road, Manct Park, E.12.

Deferred terms to suit all pockets—Monthly credit terms or
weekly easy payments, details on request.
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D.C. OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED  SERVICING
PROBLEMS WIIEN USING
THE
‘TESTGEAR’ SCOPE
3in. D.C. OSCILLOSCOPE

Engineered to precision stand-
ards. this high-grade instrument
is made available at the lowest
possible price. incorporating
the essential features usually
assoclated with luxury instru-
ments.

This “ SCOPE”_ will appeal
particularly to Service Engin-
3 eers and Amateurs. A high gain,
R extremely stable differential
Y-amplifier (30 mV'C.M.). Provides ample sensitivity with A.C.
or D.C. invuts. Especially suitablefor measurement of transis-
tor operating conditions where maintenance of D.C. levels is
of paramount jmportance. 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, ete. ; Provision for external X I/l and CRT.
Brightness Modulation. Size 10in. high. 61in. wide. 9in. deep.
gt. 111 1bs. £15.15.0. plus P. & P. 7/6, or 30/- deposit, plus
P. & P. 7/6 and 12 monthly payments of 26/6. 5
FULL 12 MONTHS' GUARANTEE INCLUDING
VALVES AND TUBE.

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, 17'6 ; 5 element,
25/~ P. & P. on above, 3/6.

E.H.T. Smoothing Condenser i) s 18 KV. DC. |6,

LINE E.H.T. TRANSFORMER

By famous manufacturer. 14 Kv. Complete with built-in line
and width controls. Winding for EY51 Rectifier. |9/6 - &PPus2IG

I3 CHANNEL TUNER i'-:a

34 to 38 Mc/s complete with PCF80 and
PCC84. These have been removed from

chassis.
23 complete with knobs,
b P. & P. 3/6 extra.

16-19 Mcss complete with knobs less valves,
13/-. Plus P. & P. 2/8.

SIGNAL GENERATOR

£6.19.8 or 25/- deposit and 6
monthly payments of 21/6.
P. & P. 5/- extra, Coverage
100 Kc¢/s-100 Mc/s on funda-
mentals and 100 Me/s to 200
Me/s on harmonics.  Metal
case 10in. x 6lin. x 5iin., grey
hammer finish. Incorporating
three minjature valves and
Metal Rectifier. A.C. Mains
200/250. Internal Modulation
of 400 c.p.s. to a depth of 30% ;
modulated or _unmodulated
R.P., output continuously
variable. 100 milli-volts,
C.W. and mod. switch. variable A.F. output. Incorporating
magic-eye as ountput indicator. Accuracy plus or minus 2%

F.M. TUNER UNIT

Permeability tuned. by famous German manufacturer. Coverage
88-100 Ke/s. Complete with ECC85. size 4in. x 2in. X 2in.
25/_ P. &P, Circuit Diagram 1,-,
/6. FREE with Unit. o

ALIGNMENT ANALYSER 1tk

A.C. mains 200/250V. Provides :
“Wobhulator (Swept
Frequenecy) operation, for
FM/TV alignment linear fre-
quency sweep up to 12 Mc/s.
From 400 kc/s-80 Mc/s. Capa-
citance Measurement, Two
ranges provided O0-60pF and
0-120pF. Special  Facility
enables true resonant fre-
quency of anv tuned cct, LF.
transformer. etc.. to be rapidly
determined. Cash price £6.19.6,
plus 5/- P, & P. .P. terms

25/~ deposit plus 5/- P. & P. and six monthly payments of 21/6.

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

23, HIGH STREET. ACTON, LONDON, W.3.
All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K,

December, 1959
TECHNICAL TRAINING

im Radio, Television

& Electronics Engineering

WITH [ICS

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

These are the Courses 1CS offer :

Radio and Television Engineering—
Radio and TV Servicing—Electronics—
Computors and Data Processing—

. . . and the Examinatioas

A.M.BrIT.I.R.E., City and Guilds Tele-com.
Tech. Radio Servicing ; P.M.G.

Radio Amateurs Cert.

plus

Learn-as-you-Build

Practical Radio Course

A basic course in radio, electronic and electrical
theory backed by thorough practical training.
You build a 4-valve T.R.F. and a 5-valve superhet
radio receiver, signal generator and multi-tester.
Other Learn-as-you-Build radio courses are also
avatilable,

Other ICS Courses inciude :

MECHANICAL ENGINEERING—MOTOR ENGINEERING
—FIRE ENGINEERING—CHEMICAL ENGINEERING—
WOODWORKING—SALESMANSHIP AND SALES
MANAGEMENT—PHOTOGRAPHY—ARCHITECTURE—
ART—AGRICULTURE—HORTICULTURE, e¢tc. ete.”

If subject not shown, state on coupon.

Post this Coupon TODAY

For FREE book on Careers in Radio & Television,
etc., and details of other ICS Courses.

s e e S e e e e e e P S s e i e P s S s
i International Correspondence Schools |
|(Dept. 164A), Intertext House, Parkgate Road, }
I London, S.W.11. :

l Please send book 0N ...e.ovveiiiririiieiiiiiiiiiie e

= Name and Address «......oovcreirirennircrnnnenns, (Y3 pabooason
e

l

J Occupation......ovveeeveiiicir e e 12.59

INTERHATIONAL CORRESPONDENCE SCHOOLS
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spindle operating the changeover switch, also the
4-pin plug and socket connection to the TV
recciver. Both these requirements are normally
casy to meet. the switch being fitted to either the
front or side chassis runner. and the plug and
socket connections arranged on the rear runner.

Switch

The switching is carried out by the use of a
4-pole, 2-way “ Yaxley ~ type switch: 2 poles are
used to provide switching of the mains supply.
and the remaining 2 take care of the output trans-
former switching. Fig. 1 clearly shows the
theoretical circuit.

HT+ line

Anode of

B, o
rimary winding OGtput valve

(thin or stranded
wires)

Speech coil
of speaker

r

Secondary winding
fthick solid wires)

Ja)
Fig. 3a.—Connections to output transformer before
moditication.

There remains now the problem of wiring in
this device with the minimum possible disturb-
ance to the existing TV receiver circuitry. While
the incorporation of this device does, in fact,
reauire very little actual modification, a few
words of warning are. perhaps, not mappropriate
at this stage.

Live Chassis

A great many TV receivers are of A.C./D.C.
pattern. and a number of A.C. only models. using
a mains transformer for valve heater supplies.
obtain their H.T. supply by direct rectification of
the mains supply. and this means that the chassis
is in direct connection with one side of the mains
supply. It is. therefore, of gieat importance to
ensurc that no contact is made with metalwork
- by any of the wiring changes carried out. Also,
before commencing to work on the TV receiver,
remove its plug from the mains socket.

One further point; many firms who supply
receivers on rental terms will not permit access
to the interior of their sets. and the same applies
in the case of many “ maintenance agreements .
Make sure of your position in this respect
before undertaking any modifications.

It will be apparent from the foregoing remarks
that this switching arrangement can be incor-
porated in practically any TV of modern design.
as these utilise permanent magnet speakers of
normal pattern; a few of the older pattern
receivers which use mains energised speakers are.
of course, unsuitable for modification. as in these.
energisation of the field coil is dependent upon
the receiver being in operation. Normally the
‘whole, or a part, of the H.T. supply flows through
the field ¢oil for this purpose. -

* PRACTICAL -
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TV Wiring

Turning now to the practical aspect, the work
to be done on the TV receiver will be first
described: this will be as detailed as possible in
order to give maximum possible guidance to the
less experienced readers. First action is to locate
the sound output transformer. and identify the
primary winding tags (or fly-lead connections
where no tags are present). Examination will
show that 4 leads issue from the windings of
the transformer; two of these will be of relatively
thick solid wire (and will be connected to the
speech coil of (he loudspeaker). the remaining
two will be of finer wire. connected to a tagstrip
mounted on the transformer. or may comprise
multi-stranded flexible type of wire. It is these
latter which represent the primary winding (see
Figs. 3(a) and 3(b)) and are to be marked “A "
and “B.” Now establish which of these two pri-
mary connections goes to the H.T. positive line of
the TV receiver, and which to the anode of the
output valve. It is a good plan to “label ” these
temporarily “A ™ and “B " respectively with
small slips of paper. to avoid possible errors.
Disconnect the wires from the tags or cut the fly
leads if no tags are used. taking care not to exert
any undue strain on them (this might cause dis-
ruption of the internal connection with the output
transformer windings). and using approximately
1 yard of red and black twisted flex. neatly solder
one end of the red wire to the wire removed
from point *“ A" Carefully insulate the joint with
good quality insulating tape. Now join the end

Solger joint and
L~ Insulate with tape

Ling T e T T T e 4-way
T T T = | fead fo
______ — Radio
Receiver
______ —
A
< So/der joint and

insu/ate with tape

Anode or

Speech coil
| Output vatve

f speaker
A

(8)

Fig. 3b.—Connections after modification. Note that

in some output transformers, the position of the various

tags may differ from the above (see text for
identification).

of the black wire to the recently vacated tag “ A"
(or the end of the corresponding flying lead if no

tag is provided).

‘Four-way Cable

Next. using the wire removed from tag “B”
(i.c.. the connection to anode of output valve),
tahe approximately one yard of green and yellow
(or any other twin-coloured flex dissimilar to red
and black flex). and in a similar manner con-
nect one end of theé green to this: and likewise
connect one end of the yellow to the tag “B.”

www.americanradiohistorv.com
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The two lengths of twin-coloured flex may be
bound together to make a neat four-way cable,
and taken out through the most convenient hole
in the rear cover of the TV receiver. This com-
pletes the work to be done on the TV receiver.
But one final word of warning. On no account
must the TV receiver be operated with these
leads in their present disconnected state. as the
anode of the output valve is *“ open circuit,” and
the presence of full H.T. on the screen alone
would quickly ruin this valve.

134

To tag {
on_switch

7o tag la
on switch

70 tag 2a

Totag e
on switch

on switch
(6)

Fig. 4a (Left).—Connections to 4-pin plug (rear view).
Fig. 4b (Right).—Connections to 4-way socket (rear
view).

Proceeding now to the actual switching circuits,
mounted on the radio receiver chassis, reference
should be made to Figs. 2, 4 and 5. In the

" prototype. use was made of plug and socket
connections to all external leads and this is
strongly recommended. :

Plug and Socket

Using a small 4-pin plug and socket of the type
shown in Figs. 4(a) and 4(b) proceed as follows:
Mount the socket at any suitable position on the
radio chassis; normally the rear runner will prove
ideal. Looking at the 4-pin plug from the rear,
wire exactly as shown in Fig. 4(a), making
absolutely certain that the colour coded connec-
tions are correct. Now proceed to wire up the
4-pin socket to the changeover switch, referring
to Figs. 4(b) and 5. These show both com-
ponents as seen from the rear. The sequence
of wiring is as follows:

1. Connect Tag No. 1 on 4-pin socket to Tag
. la on switch.

2. Connect Tag No. 2
. 1 on switch.
3. Connect Tag No.
. 2 on switch,

4, Connect Tag No.
No. 2a on switch.

To complete the radio-television switching to
the common output transformer, the following
connection should now be made:

Connect Tag 1b on the switch, to the H.T.
positive line of the radio receiver, for example,
at the junction of smoothing choke and electro-
lytic smoothing condenser. i.e., the “second”
section of the combined reservoir/smoothing
capacitor normally employed in this position.

Connect tag 2b on the switch to the anode tag
of the output valveholder of the radio receiver.

on 4-pin socket to Tag
3 on 4-pin socket to Tag

4 on 4-pin socket to Tag

Mains Wiring
This completes the switching arrangements for

TELEVISION December, 1959
changeover between radio and TV sound output
stages, and it now only remains to arrange the
changeover of mains supplies to correspond.
Here again it is convenient to provide a socket
outlet on the radio chassis. into which the mains
plug of the TV receiver can be inserted. A
simple solution is to use a small 2-pin plug and
socket connector, the socket section forming the
outlet from the radio chassis (see Fig. 6).

Take a suitable length of twin mains flex, and
connect one end to tags 3a and 4a of the change-
over switch. pass the flex out through a suitably
grommeted hole in the rear chassis runner, and
add the socket to the free end of the flex.

Now connect tags 3b and 4b of the change-
over switch to the primary input tappings (suited
to the local mains supply) of the radio receiver
mains transformer. one of these leads being taken
via the receiver onjoff switch (or both. if a
double-pole type switch is provided) which in
most designs is combined with either the volume
or tone control. ‘

Finally, through a further grommeted hole in
the rear of the radio chassis. feed in a suitable
length of twin mains flex (this is to form the
mains supply from wall socket to receiver) and
connect to tags 3 and 4 on changeover switch.
As all the leads concerned in mains supplies are
carrying A.C.. there is no question of polarity,
and any of the connections to tags 3a. 4a. 3b,
4b. 3 and 4. can be made “ either way round”
without detriment.

Testing

The wiring is now completed; if a test meter
with an ohms range is available, or even any
simple type of continuity checker, it is a simple
matter to carry out the following tests before
connecting to mains and switching on. In the
absence of any test gear, it is suggested that all
wiring be carefully re-checked from text and
diagrams. Actually, the circuitry is extremely
straightforward and there should be no errors.

The changeover switching will give the follow-~

Tag 2 on 4-way socket

T7eg ! on

M T+ line of
4-wdy socket

Radio Feceiver

Tag 4 on
4-wgy socket

7o Primoary of
Radio Receiver
Mains Trensformer
via On-Off switch

Tag 3 on
4~ 3y socket

Anode of Output
v3lve on Radio

AC. Teke—off socket Receiver

for TV Receiver
— J

—r

AC.
Mains Input

Fig. 5.—Connections to 4-pole, two-way switch.

ing settings, when control-knob operated from
front of chassis:

Anti-clockwise—Radio.

Clockwise—Television.

Ensure that on/off switch on both radio and
TV is "ofl,” and connect the ohmmeter across
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the mains supply lead (not connected to supply
of course!). There should be no reading. Now
switch the radio receiver “on’ when with the
changeover switch in the anti-clockwise position.
a reading of a few ohms (say, 5 to 20) represent-
ing the D.C. resistance of the mains transformer
should be registered. Switch the radio * off.”
and turn the changeover switch to the clockwise
position: the ohmmeter should show no reading.
Now switch the TV receiver “on.” when the
meter should immediately indicate the input
resistance of the TV receiver. usually between
400 and 1.000 ohms for A.C./D.C. receivers, or
S to 20 ohms for those employing a heater trans-
former. If on any of the foregoing tests the
meter reads “ full scale ™ (i.e.. zero ohms). there
is a wiring fault present. and this must be located
before proceeding further.

Checks
Now connect the ohmmeter to tags 1 and 2 of the
changeover switch. When in either the “ radio ™

Radio-TV
Changeover—Switch

Control spindle holes
for normal Radio
Receiver controls

Radio Recewer Unit
chassis

4—~pin plug—
Grommeted socket connection
holes through

which Mains <4-way colour

lead's enter coded /esd to
chassis Output stage
of TV Receiver

i
Mains lead to é /
TV Receiver

Fig. 6.—Suggested layout and interconnections between
radio chassis and TV receiver.

or “television ™ position of the switch, the
resistance of the primary winding of the output
transformer will be indicated. normally between
200 and 500 ohms. To make doubly certain
that all is well. connect the ohmmeter between the
H.T. positive line of the radio receiver and the
anode pin of the output valve. With the change-
over switch in the “radio ™ position. once again
the output transformer primary resistance should
be indicated. no reading being shown when the
switch is in the TV position. Similarly. the ohm-
meter may be connected between H.T. positive
line of the TV receiver and its output valve anode
pin. Now. there should be no reading with the
switch in the “radio™ position, and once again
the output transformer primary resistance should

TELEVISION 135
be indicated with the switch in the “TV "™
‘position.

Operation

Having satisfied oneself that all the above tests
arc in order. insert the mains plug in the wall
socket. the TV receiver mains plug into the
outlet at the rear of the radio unit, and turn the
changeover switch to the desired position. Opera-
tion of the on/ofl switch on the radio or TV
should then bring the desired receiver into
operation. When changing over from one service
to the other, it is best to follow the undermen-
tioned sequence:

Sl'“v"i)mh off the receiver in use (i.e., radio or

Operate the changeover switch.

Switch on the other receiver.

The temptation to leave both radio and TV
receiver switches permanently “on.” using the
wall socket switch for on-off purposes. should be
resisted, as this then means that the changeover
switch has to cope with full mains and H.T. posi-
tive voltages, which may lead to arcing at the
contacts. with ultimate erratic operation; and. of
even greater importance, less technically minded
members of  the family might be tempted to
switch rapidly from one position to the other,
and then perhaps quickly back again if the
alternative were not to their liking. This rapid
switching on and off of a TV receiver, especially
those of A.C./D.C. pattern, can be extremely
harmful. and should be avoided. Adherence to
the prescribed routine will prevent this from
occurring.

Tone Controls

A few final words of comment: in the circuit
diagram. a capacitor and variable resistor are
shown ‘“dotted in” in the anode circuit of the
radio receiver, these represent the normal type
of top-cut tone control used with pentode output
valves, and this control will be operative in the
“radio © position of the changeover switch. It
may be found that a capacitor, or resistance and
capacitor, are already wired across the primary
tags of the output transformer in the TV receiver
to provide a fixed amount of top-cut. These
components must be left in position. and will
remain in circuit when switched to radio. If
this results in too much ‘“top cut,” even at the
minimum setting of the radio tone control, reduce
the value of the tone control capacitor on the
radio unit. for example from 0.024F to 0.014F, or
from 0.01xF to 0.005xF.

When the complete scheme is set up, it is
advisable to ensure that the TV receiver is so
connected that its chassis is wired to the
“neutral ™" side of the mains supply (one of the
popular “neon test ™ screwdrivers will give an
instant indication of this), reverse the 2-pin plug
and socket connection between radio outlet and
TV receiver mains lead if necessary.

No doubt many readers will feel that this some-
what simple device has been described at great
tength. but for the benefit of beginners. step-by-
step instructions have been given; and if these
are followed implicitly. even the novice should
have little difficulty in carrying out the work. *
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| 1 A Field=strengtl

ALICN YOUR BBC AERIAL ACCURATELY

designed for such an occasion. It consists of a
miniature battery-operated receiver which can be
carried easily in the pocket, and used on the roof
to indicate the best setting-up of the aerial. At
other times, it also does duty as a * personal ”
television sound receiver.

Circuit.

The circuit diagram is shown in Fig. 1 and
is not self-explanatory in that the operating con-
ditions are different from what might be expected
at first sight. In fact, the first valve is a simple
but efficient super-regenerative detector. This is
followed by a transformer coupled A.F. amplifier -
feeding into a pair of headphones.

The tuned circuit L2, C1 can be tuned over the
range of BBC frequencies by the variable capa-
citor C1. L1 provides a loose but correctly
matched coupling to the aerial, and L3. part of
Using the comparator. the anode circuit of V1, gives feedback to main-
tain oscillations. The coupling between L3 and
L2 is tight. and feedback is strong. Hence V1
oscillates fiercely.

HEN erccting an aerial for television

reception it seems to be common practice

to rely on the picture received when
making adjustments to the alignment of the array.
Otten this proves somewhat unsatisfactory especi- Valves )
ally if a lady member of the household is called To ensure the super-regenerative action. the
upon to judge the quality of the picture. A far grid leak and condenser are so chosen that the”
better alternative would. of course. be to send the :
lady on to the roof to swing the aerial around for
best results. while inspecting the picture oneself.
However, this may not always be desirable: and
there are locations in which verbal communica- Front view of the
tion between the viewing point and the adjusting comparator.
point is not practicable without the use of a tele-
phone. The apparatus herc described was

|

"4

PO A

For coif
L3 details
see text

e
Coaoxial
Input

valve *squegs” at a frequency of
about 20kc/s. This is, of course, 1
above the normal audible range and 4
in any case cannot be heard through
headphones of the usual type. The
“ detected ” signal develops small
A.C. voltages across the primary of
the A.F. transformer T1 and _
stepped-up voltages are applied
between grid and filament of V2, a
straightforward A.F. amplifier.

The anode circuit of V2 includes”
a midget output transformer. as in . F
Fig. 1.—The circuit diagram. the circuit diagram, for matching to
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The unit removed from its case.

a pair of low-resistance headphones. Alterna-
tively this transformer can be eliminated if high-
resistance phones  are connected direct into the
anode circuit; in this case a condenser of
capacity 500pF should be connected directly across
the jack (if used) or between V2 anode and
chassis.

-

Coils

- Coils L2 and L3 comprise a bifilar (interleaved)

winding of three turns each on air-cored former
0.4in. in diameter—Aladdin or similar. The wire
is close-wound and may be 24-gauge or similar
enamelled copper. L1 is a half-turn of the same
wire. spaced 0.tin. from the earth end of the
winding L2, L3. Fig. 2 shows the connections.

Components

Good-quality components, introducing few
losses, must be used—this is definitely not a
“ junk box ” receiver. The hearing-aid type valves
used are working near their limit at these fre-
quencies, and for this reason it is not practicable
to extend the coverage to Band III
signals. However. the extremely
low consumption of both L.T. and
H.T. circuits enables very small
batteries to be used. and makes it
possible to carry the receiver com-
plete with power supplies, in the
pocket.

Layout is by no means critical,
so long as short connections are
made in the H.F. circuits of VI.
The wire leads to the valve are con-
nected by soldering to a tag strip
mounted on the metal chassis; this
cnables the valve to be supported

Coax Input
2.—Winding L1, L2
and L3.

PRACTICAL TELEVISION

tComparaitor

¢ By D. R. Bowman
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LIST OF COMPONENTS
L1, L2, L3—See text.
C1-—25pF variable midget type.
C2—100pF silver mica.
C3—220pF mica or silver mica or ceramic.
C4—0.0015.F or 0.0014xF ceramic.
S1—Toggle type on-oft switch.
R1—250k.
V1, V2-—Hivac type XFY12.
T1—Midget A.F. transformer.
T2—Midget output transformer (if used).
Batteries - L.T.—1.5V cell.

H.T.—15 midget 16.5V cells.
in the wiring without any valveholder. The

complete set may be fully contained in a metal
can measuring Sin. X 33im X 2fin. The recciver
chassis measures 23in. X 24in. and the battery
compartment 2{in. 2in.: and there is plenty
of room. For the reader who wishes to use
this size of chassis, a diagram is shown (Fig. 3).
which includes bending allowances. The bend
radius of 1/32in. is obtained by bending 18-gauge
half-hard aluminium sheet in a vice without
bending-bar, hammering down with a sheet of
cardboard between hammer and sheet.

Using the Comparator

With super-regenerative receivers there is a
certain automatic A.V.C. effect. but in practice
little difficulty is experienced in setting a Yagl
array to the maximum-signal position by the
volume of sound in the phones. It is not usually
possible to set to the minimum-signal position
and turn turn through 180deg.. unless the coaxial
lead is very well-matched to the aerial and unless
a balance-to-unbalance device is fitted.

On rotating the tuning condenser. if the cricuit
is operating correctly, a loud hiss is heard which
dies away completely as the signal is tuned in.
The hissing sound 'is characteristic of super-
regencration and if it is not heard when switching

Another view of the construction,
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on. something is wrong in the 1 5%
wiring. The video signal gives a
sound of continuous strength for '
a given signal input, but experi- X “ i v s
mcgnters may prefer to line-up on e o 2% 2
the sound signal. The video
signal is associated with a 2" —tfi—8end up I Bend up flange .
heterodyne whistle. which is due b Gt
to beats between _the line- ’ H f ” ‘
frequency pulses and the fre- [ g 4 g !
quency of squegging of V1. The P o
line frequency pulses arc not Ja
heard as the ‘phones give very . “ .
low rtesponse at 10ke/s. No such 2% 2% Jer68
heterodyne whistle is heard on ggeg b - |—— . . Ll o e floe—oe—ef|— -
“sound . and the sound recep-
tion alorlw is of definite entertain-
ment value. ,,
ta
Battery Consumption \ [
The consumption is about T 1
0.5SmA H.T. and about 30mA
L.T. The batteries will last a very . A sena Berd om #
long time, and though the valve 2 erie ok end up riange
filaments are a little overrun with
new L.T. batteries the writer has Material: Aluminium sheet
not found any failure in a total of 18 SWe i
about 30 hours’ use. The LT. -"—- :
battery after 30 hours shows a ) Fig. 3.—Making the chassis.
voltage on load of 1.3, which is
very reasonable for the fila-
ments. REPLACING C.R. TUBES
PK screws (Continued from page 126)
\{ This device provides two angles of movement.
S S T (a) by moving the whole device round the tube
neck like the 1on trap magnet. and (b) by turning
the magnet in its cup. Adjust picture tilt and
Battery Chassis lock the tilt knob and check that the preset focus
compartment control. on the side of the tube support bracket
at the back, is giving best focus. Repeat the
Front pane! ———= above adjustments until no further improvement
':JJ results.
Fig. 4—A. T o R Boosting
ig. 4.—Assembly o themce,:ﬂs“s i ey G Use a 6.3V boost transformer with mains
' primary. Connect the 6.3 volt winding to pins 1
Radiation and 12 of the tube. having previously removed the
Since super-regencrative receivers have a eXisting heater wires. shorting them together and

name for radiation, it should be said that with
the low power used in this device no interference
has been found with neighbouring sets whose
aerials are more than 20 yards away. However,
when a neighbour’s aerial shares a common chim-
ney stack. some caution may be needed.

As a “personal 7 receiver it works well on a

Sft. length of wire “thrown out” from the
coaxial centre-pin, and interference is then
negligible.

Uses

Although, as mentioned earlier, the coverage
of this field-strength comparator does not extend
to frequencies in Band III. it will nevertheless
prove very useful, particularly in fringe areas.
Accurate alignment of the BBC aerial will be
possible without reliance having to be placed on
a compass bearing.

taping them back.
Mains for the boost transformer may be picked
up from across the neon lamp.

Screen Cleaning

This may be done without unboxing by
removing the two mirror screws on the strip along
the bottom of the safety glass. It is then possible
to pick out the safety glass and clean the screen.

REMEMBER TO BUY
OUR COMPANION JOURNAL

PRACTICAL WIRELESS
1/6 Every Month
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Winding Booster Transformers

IMPROVING RESULTS FROM OLD C.R. TUBES

HE emission of an aged tube can be increased
by raising the cathode temperature, and
this is normally done by slightly increasing

the heater voltage by means of a booster trans-
former. Such a modification is usually very easily
arranged. and can give a new period of life to a

—~y . e

Output O
Input

L L

<

tout Input

Fig. 1..—Auto and two-winding transformers.'

receiver or oscillograph tube. It is not, of course,
a completc substitute for a new tube, but it does
allow the working life of an old tube to be
extended, at very small cost, and this is often
useful.

Auto-transformer

The necessary transformer will be for low volt-
age only, and has few turns, so that it is easily
wound. It may have a single tapped winding, or
separate windings. as shown in Fig. 1. The single
winding type, known as an auto-transformer, is
simplest to wind. The type with separate wind-
ings has the advantage of allowing isolation of
the heater circuit. and for this reason is occasion-
ally necessary when a tube has developed leakage
between heater and cathode.

An unnecessarily great increase in heater voltage
is likely to cause carly failure of the tube, and a
tapped winding is useful, so that a small increase
in voltage can be provided at first, and be added
to later after a period of running. An increase in
voltage of between about 20 per cent. and 50 per
cent. is usual. the high voltages only being used
if essential. A boost of less than 20 per cent. will
be particularly useful when a tube has been a
trifle under run, perhaps due to a somewhat low
mains voltage. For a 2V tube. voltages of 24, 24,

® widgth of centre /imb  Thickness of centre limb

,ru- N

~— Winding—
spacé

Fig. 2.—Bobbin and core size.

By F. G. Rayer

2% and 3V could be provided. With a 4V tube.
tapings could supply 44. 5. 54 and 6V. A similar
percentage increase can be provided for 6.3V,
10.8V. 13.3V or other tubes.

Transformer Windings

Though the transformer can be very small,
winding is simplified if the core is reasonably
large. The core of a damaged speaker or mains
transformer. or smoothing choke, or similar.com-
ponent, will usually do well. Such cores can be
wound at the rate of eight turns per volt, for

Booster Transformer Mains

Transtormer,

™~

oobedoogo )

L

Tube
Booster Mains
Jransformer Transrormer—_

é
\EE

Fig. 3.—Transformer circuits.

each 1 sq. in. cross-sectional area of core. The
area required for this calculation is that of the
centre limb only, and is thus virtually the same
as the area of the bobbin opening. This can be
found by multiplying the two dimensions, as
shown in Fig. 2. Quite often the area will be
less than 1 sq. in. The number of turns can then
be found by:
Voltage required X 8

Cross-sectional area in sq. in.

A bobbin can be made from stout card. if
necessary. For up to 3 amperes l6s.w.g. wire
can be used. This will do for 2V 25SA and
similar tubes. For up to 2A, 17s.w.g. is satisfac-
tory, with 18s.w.g. for up to 1.5A. For the 0.6A
tvpe of tube, 20s.w.g. will be suitable, and 22s.w.g.
is sufficient for .3 amp tubes. The bobbin will
usually be only partly filled, so there is no neced
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to select the smallest possible gauge, to economise
in space.
Winding

Holes are pierced in the bobbin cheeks for
leads, taking care these are not so located that
the stampings will bear on the wire where it
comes from the bobbin. Turns should be wound
neatly, side by side. A strip of brown paper
between layers will make winding easier, and
cushion against expansion stresses, with enamelled
wires. The small number of turns makes hand
winding perfectly straightforward.

As example. a transformer for 2. 2%. 24, 23
and 3V would consist of 24 turns in all, on a
1 sq. in. cross-sectional arca core, the winding
being tapped at 16 turns for 2V, 18 turns for
24V, 20 turns for 23V and 22 turns for 23V.

Circuit Details

Fig. 3 shows how the auto-transformer or
double-wound transformer is connected. Only the

TELEVISION December, 1959
one heater lead has to be cut ir such cases. If
the transformer has been wound for various out-
puts. start with the lowest boost, to find if this
is sufficient.

It will be observed that such a transformer can-
not casily be added if valve and tube heaters are
in series. In such cases the booster transformer
may either be wound with a separate mains volt-
age primary. or receive current from a 6.3V or
other small heater transformer. added for this
purpose. The booster transformer is then wound
to give the desired outputs, with a 6.3V input.
It will also be necessary to modify the mains
dropper tapping, or mains voltage selector panel
connection. or add a ballast resistor to replace
the tube heater, which will, of course, be run
from the transformer. instead of the valve heaters
series circuit. 1t must also be noted that such
series circuits are used in A.C./D.C. receivers,
and that a transformer can never be used with
D.C mains.

. Speciﬁcation for an Qutside Engineer

By L. E. Higgs

ANY hard things have been said by the
newspapers and others about the radio/TV
serviceman in the past—some of them

perhaps justified—but when the requirements of
an cfficient TV domestic service engineer are con-
sidered it presents a formidable, broad-fronted
_mass of knowledge, skill, physical dexterity and
experience. )

As a brief specification consider: technical
knowledge of the circuits, layouts, probable
defects and common symptoms, not of one
maker, but usually a dozen or more, including
TV. radio, tape recorders and electro-mechanical
record plavers of considerable complexity cover-
ing the latest thing to 10 years back and the
quickest way to access to each.

Strength of Body and Mind

Physically he must be of slight build in order
to negotiate flights of stairs carrying a 17in. TV,
tools and aerial, with long arms to embrace the
21in. table model, with the strength of Atlas for
the lifting of the earlier models and delivering
the odd fridge, plus the dexterity of a cat when
in lofts. beam walking. The importance of
acute hearing and discerning eyes goes without
saying: his nose is often useful.

His nerves. however, must be even better than
this to cope with the variety of customers and
home working conditions and intermittent faults
occurring in wide-flung geographical locations, all
within the specified times on his job list. the
daily grind of town traffic and a thousand things
to remember—spares. bills, promises, addresses—
failure of any one can bring trouble and much
extra work.

Danger
The hazards of the job also are surprisingly
large in. number—death from electric shock,

implosion. impact with the ground (roof aerial
checks). van accident and possible injury by
rupture, soft X-rays and. probably the most
dangerous of all, the insidious collection of dusts
from a cross-section of the whole community—
some healthy, some otherwise.

As a driver the job list would appear to need
a Stirling Moss on some days despite the
“carrier licence” limit of 30 m.p.h., but speed-
ing and endorsements never pay in a job where
a man's living depends on being able to drive,
and one scrape wastes too much time in courts
and insurance form filling to justify the time he
was trying to save.

Character

‘Temperament is another facet of his character.
probably the most important, the ability to fit
in with all kinds of people in their varying homes,
patience with old or awkward folk. firmness
where payments. collections and estimates are
concerned, doggedness with the obscure technical
defects and being able to take on the extra
urgent job when returning at the end of the day.

Add to these the clerical bookwork, Saturday
all day working and attempting to keep up in
the evening with modern trends and developments,
and it is not surprising that the good engineer is
supposed to be a rare bird and to his employers
“ worth his weight in gold "—a point conspicuous
by its absence in some firms.

However, the compensations of an active out-
side life in interesting technical spheres with no
monotonous regularity—every job is different, the
equipment everchanging (even the endless cups
of tea are of varying flavour)—and the satisfac-
tion of meeting the challenge of the daily crop
of faults lone-handed brings a special kind of
reward unknown in other work.
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NEWNES

Radio and TV Servicing

GComplete in 1 Volume
300 MODELS (1958-1959)

In response to the heavy demand more copies of
Newnes latest volume have now been printed. ft con-
tains the circuits, component and chassis layout
diagrams for 300 popular models—672 pages of
invaluable data for TV Servicing . Radio Servicing .
Record Reproducers (including Stereo) . Tape
Recorders, etc.

TELEVISION SERVICING DATA FOR—

Alba, Argosy, Beethoven, Bush, Cossor, Cyldon, Decca,
Defiant, Ekco, Ferguson, Ferranti, G.E.C.,
K-B., McMichael,

H.M.V,, Invicta,
Marconiphone, Masteradio, Murphy,
Pageant, Pam, Peto Scott, Phiico, Pilot, Portadyne, Pye,
Raymond, Regentone, '‘R.G.D., Sobell, Spencer-West,

Stella, Ultra. 5
RADIO, RECORD & TAPE
SERVICING DATA FOR—

Alba, Berec, Busli, Champion, Col-
laro, Cossor, Decca, E.A.R., Eddy-
stone, Ekco, Ever Ready, Ferguson,
Ferranti, G.E.C., Grundig, H.M.V,,
Invicta, K-B., McMichael, Marconi-

672
PAGES OF
WANTED

phone, Masteradio, Murphy, Pam,
DATA Perdio, Philco, Philips, Pilot,
Portadyne, Pye, Pye Telecom-

munications, Regentone, R.G.D.,
Roberts’ Radio, Sobell, Stella,
Vidor, Walter.

RECENT DEVELOPMENTS
SECTION

Includes : Picture Tube Repair, Car

Radio Interference Suppression,

Valve and Picture Tube Data.

HEATER RATINGS. BASE
CONNECTIONS, EQUIVALE!?

IPLACE TICK AGAINST YOUR CHOICE 1

| Radio and Television Servicing
(Pre-1953 to 1959 Models)
SEVEN VOLUMES
10/- Depeosit.
15/-.  Paving £11.15s. in all. as:
price in 8 days £11.5s.

15 monthly payments of

I Radio and Television Servicing
I (1958-1959 Models)
i SINGLE VOLUME Occupation...
l 12/6 Deposit. 4 monthly payments of
10/-. Paying 52/6 in all. Cash price in

l 8 days 50/-.

Full set in 7 Volumes
2,300 MODELS (Pre 1953-1959)

(Including the 300 models and data in the volume on left)
Here you have Newnes Complete Servicing Library—
carly popular models to 1959—almost every set you
will ever be called upon to service. This data is
absolutely invaluable. It is worth its weight in gold
for years on end.

TELEVISION SERVICING DATA FOR—

Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven,
Brayhead, Bush, Champion, Cossor, Cyldon, Decca, Defiant,
Ekco, E.M.1,, English Electric, Ferguson, Ferranti. G.E.C,,
H.M.V., Invicta, K-B., McCarthy, McMichael, Marconi-
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott,
Philco, Philips, Pilot, Portadyne, Pye, Rainbow, Raymond,
Regentone, R.G.D., Sobell, Spencer-
West, Stella, Strad, Ultra, Valradio,

Vidor, White-lbbotson. 2-300

RADIO, RECORD & TAPE MODELS
SERVICING DATA FOR— 4.150

3 PAGES
Ace, Alba, Ambassador, Argosy, .
Armstrong,Banner,Beethoven, P =
Berec, Bush, Champion, 4.3.)“
Collaro, Cossor, Decca, CIRCUITS
Defiant, E.A.R., Eddystone ETC.
Ekco, Ever Ready, >,
Ferguson,Ferranti, G.E.C. 2 YEARS'
Grundig, H.M.V, Free Postal
Invicea, K-B., Advisory
McCarthy, McMichael, Service
Marconiphone,

Masteradio. Motorola,
Murphy, Pam, Perdio,
Peto Scott, Philco,
Philips, Pilot, Porta-
dyne, Pye, Pye
Telecommunications,
Radiomobile,
Raymond, Regentone,
R.G.D., Roberts’Radio,
Sobell, Stella, Strad,
Ultra, Vidor, Walter,
Webcor.

Also— Large Fold-out Charts
on TV Troubles,

Cash Mr., Mrs., Miss
AAress «onooivniieiiee e e e e

Your Signature
(Or Parent signs il you are under 21)

{
GEORGE NEWNES, LTD., 15-17 Long Acre, London, W.C.99 |

Send me the book or books I have selected. without obligation to purchase. 1
will either return the book or books in 8 days or send the deposit 8 days after
delivery, then the monthly subscriptions as set out on left. uniil the totat sub-l
scription price of the book or books I have selected has been paid.

it () where ansticapte 1

HouseOWNIR

Houscholder

Living with Pareats

Lodging Address

R43/RV64
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RECORD CASE
A GIFT FOR ALL AGES

Beautitfully made in various colours, covered
in washable leatherette. Strong modern case

and carry handle. hinged top, plated clip
fasteners. P. & P. 2 6.

To hold 30 E.P. 7in. records 21/9
Tn hold 40 E.P. 7in. records 23/9
To hold 20 10in. or 12in. records 226
To hold 50 10in. records 24/6
To hold 50 12in. records 27/6

TWO OUTSTANDING
'BARGAINS

STURDY CASE 176

(Ideal record case.) Covered in burgundy and
grey washable rexine. Size 8iin. x 7iin, x 3iin.
deep. Strong clasp, hinges and carry handle.

Ideal for nortable radio or transistor set.

Can e adapted as a record carryving

case to hold 18 E.P. 7in. records.

P. & P. 26.
5/9 Brand new. Attractive design. Size
12in. x 7in. x 5tin. Colour hrown.
Ideal for small receivers, etc. P, & P.3 3.

% BATTERY PLAYER UNIT 99/6
Takes any snze record, has latest turn-over crystal pick-up.
Base Gtin. x llin., weight 3i1b. Colour ivory., Current cons.
80 10 ohms. 6 or 9 volt. 4-speed. P. & P. 46,
* VALVE BATTERY AMPLIFIER 39/6

deal for use with playver above. 1! volt L.T.. 60 or 90 volt H.T.
0 P imp. 3 ohms. P. & P. 36,
% 3 TRANSISTOR AMPLIFIER 79/6
9 volt. O.P. imp. 3 ohms., OCT1 driving 20C72. P. & P. 3'6.

BAKELITE CABINET

MISCELLANEOUS COMPONENTS
FOCUS MAGNETS. 9/9.'
shift control. P. & P. 1/3
ELAC FOCUS M NETS. 129, New 356/38 mm. P. & P. 1/3.
})7i2.PT.2\/’3 MASK! 7/19. White, blue or pink plastic. New.

INSULATING TAPE. 1/6. Good quality. 75ft. x lin. wlde in
sealed metal tin. P. & P. 9d.

VOLUME CONTROLS. 2/8 doz. Mixed. parcel of volume and
tone controls taken from working chassis. & P.

T.V. AERIALS. 7'9. Fitted with 9ft. co-ax. cable. B.B.C. For

Brand new 38 mm. Incorp. picture

dnor rod or loft. P. & P. 1/3. B.B.C, Indoor type, 15/6. Folded
dipole with 12ft. co-ax. cable fitted. P. & P. 1/9.

L.T.A. or B.B.C. 23/6. 3 element. P. & P. 2/6.

O.P. FRANSFORMERS, 1'3. Std. size 2-5 ohms. P. & P. 1/-,

20 for £1. Post 3.6.

8in. P.M.SPEAKERS. 59. Has a slight cone repair, not affect-
ing the quality.
P.&P.29;

Tested and guaranteed.

Limited quantity.
on two 3/6.

IDEAL XMAS GIFT

REGORD PLAYER CABINET

/

29 ﬁElegant in grey or red washable rexine
with sunken control panel and speaker
fret. Size 13in. x 17in. x 8in. deep.
Takes B.S.R. Monarch 4-speed auto-
changer. Elliptical speaker and most
of the modern portable amplifiers.
Carriage & ins, 4 6.

Dept. X11,

COMPONENTS LTD.

219, ILFORD LANE,
Stamp for FREE Catalogue

ILFORD, ESSEX
Phone ILF. 0295

* TOP QUALITY AT
UNAPPROACHABLE
PRICES

With 12 Months
Full Guarantee

NEW GUN TV TUBES |-

*This means Completely New Gun Assembly
with New Button and Base. Rescreened and

Realuminised.  Virtually A New Tube. All
Mullard and Mazda Types.

12" — 147 - - - - £6.10.0
15" —17 - - - - £7. 0.0
2t - - - - - £9. 0.0

Electro Statics 10/- extra.
Carriage and Ins.,, 10/-. (Goods) Terms: CWO
I5/- (Pass)
@ 10/- refunded on receipt of old tube, cleariy

marked sender’s name and address, cartoned
and consigned.

SABRINA C.R.T. COMPANY
“Buck & Bell Works'’, Banbury, Oxon.
Phone 2330

GOVERNMENT SURPLUS
AND MANUFACTURERS CLEARANCE

SRS, 500-0-500 Mtcroamp 3'ln dia. 37/6 ea. Dual Range
100 FISE 1 mj/a, 20 -

New 3 element 22/8. 5 element 27’6
1311 8d. yd. 1R SPACED 94, DIP
1931 LAY l)l(ll)l 1/-. 10/-doz. TR ANSISTOR®
1L CONTROLS. Long Spindle Midget. 10 K-2 Meg. Less
/-. D.P. sthch 4 6
5 Twin Gal 0005 Standard 5'6. Mldget 6/6.
o \l’!‘lh 200 250 v. with gear train driving. 3 dials,

!

SEL. RECS. 12v.1amp. 5-. 2 amp, 11/6. 4 amp. 15'-.

{ amp. contaimn 30/35 m.m. discs, 10 - ea.
A} .\ ( able. Screened & P.V.C.

500 v.

cov. 2 6 vd

10 ohm 30 w. for chargers, trains. 3/- ea.
1 Rod Aerials. Med. & Long Wave, 10 - ea.
I\(- WIRIE. P.V.C. 100 {t. 2/8. various cols.
. NEW, with valves, 9.72 me,s.. £2.
\\\ Large stocks. assorted sizes, from 2/6 ea.
MICROPIIONES. Carbon 5/6. Inserts 2/6. Tannoy 7/-. Throat
4 6. Bucbons 2/ Trans. 4’6 Acos Cry. 33/1, 28/8.

: LECTRONIC TES

L4 5-16D2  6- EA50 1'8 | EY3l 5/-
IT4 66 | 6F1  7/6 EABC80 EY51 8-
U4 6- | 8F6 7/~ 8/- | P8l 4/-
3A4  @/- | BFI13  7/8 EB41 7/6 | PEN45 7/6
524  9/- | 6J5  6- EB91 5/6 | PEN46 7/-
4D1 4/- | 6J6 6/- ECH42 8/- | SP4l  4/-
6AG5 B/~ | 6J7 8/- CL80 9/- | sPel  4/-
6AL5 5/- | 6KT 48 EF36 b5/~ | yRiso/a0
6AM5 5/- | 8L6_ 6/8 EF37 /- 5/
6AM6 6'- | 6SAT 8- BF39 56 | yrgq o
6AQ5 6- | 6SCT 4/6 EF50 3/6 -
L B3| oo
6BA6 8- | 6¢ - 3 - -
6BES 5'6 | 6SL7  6/- | EFol  6/- | VCR138A
6BH6 5- | 6SNT  7/- EF92  7/- /-
6BW6 66 | 6U5 6/8 EL32 5/- | VCRI3A
6c4 5-16Ve 68 /- | EL91 5/6 b

SECONDHAND VALVES, YOUR CHOICE. £1.0.0 for EIGHT.
ECL#80. 6C4. 6AMS6, 6AGS, 6J6, EF50, 6BEG, 3A4. EF80, SPBI P61,
8J5. PY80. PY82, Z77, 6AL5, 6K7. 65J7, EL32, EF42, 6D2. 20P1.
6F13, SP4l, EY51, EB91, EF9l. EF39.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON
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as being completely different from conven-

tional receivers. There are differences and
these mainly lie in the EHT circuits and in the
timebase and other circuits associated with the
C.R. tube. A typical circuit for the EHT genera-
tor in a projection receiver is shown in Fig. 47.
V1 is a double diode triode, the triode section
acting as the blocking oscillator with T1. The
sawtooth waveform generated is about lkc/s,
this is applied to the control grid of the EHT
generator valve V2. This valve is biased below
cut off, but during the latter part of the positive-

PROJECTION receivers are often thought of

PRACTICAL TELEVISION

143

Analysmg and

‘Servicing TV Recervers

No. 11.—PROJECTION RECEIVERS
By " Diadem "

going. sawtooth input cycle, the anode current
flows and is then rapidly cut offl. When the anode
current ceases at the end of each input cycle, the
stored up energy is released in the form of a
short chain of damped oscillations of about
25ke/s. The peaks of these oscillations, giving
about 8.5kV, are then rectified in a tripling circuit
to give a final output of.25kV.

Regulation

An EHT potential as constant as possible is
essential.  This is partly achieved by the biasing
arrangement and the high stability components.
Resistors R1. R2 and R3 are = 2 per cent. high
stability types. Cl is = S per cent. and should
be in perfect condition. Automatic regulation of
the bias voltage applied to the control grid of V2
is provided by an AGC arrangement. An alterna-
ting potential is induced into winding L1 and is
rectified by the diodes of V1. This voltage is then
fed to the filter network R2. R3, C2, and is then
passed on to V2 control grid as bias. This
method prevents the picture content varying the
EHT potential at the time when a heavy beam

| .

25KV Ringing Choke EHT Unit 1
'I " T askv

[ 17KV
g Y
L

.l

gesKy

o .

Fig. 47.—25kV ringing choke EHT unit.
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L]
giec Blocking Line
Oscillator Amplifier |
Protection
Circuit
Syne|  Brocking Frame |
Oscillator Amplifier

CRT
EHT Blockin,
Generator Oscilla toyr >
HT.
+

AGC.

Fig. 48.—Block diagram of time bases and EHT generator in projection receivers.

current would reduce the EHT. When the EHT
potential drops, the bias voltage of V2 is reduced;
the gain of the valve is therefore increased. and
this in turn increases thé EHT.

Fig. 49: The working of this
explained in the * faults ™ section.

circuit is

Faults in Projection Receivers

No Raster.

For those readers who are unfamiliar with the
working of a projection receiver, a fault of no
raster can be baffling. Tt is no use poking about
here and there to find it. It must be done system-
atically. The fault may be in the line or frame
timebase or the projection circuit (see Fig. 48).
It may also be in the tube or its voltages or the
ringing choke EHT unit. These then are the
main items. A brief explanation of the protection
circuits may help here. The tube voltage is 25kV
and if failure of the line timebase occurs, a verti-
cal line will be traced on the screen. and if the
frame timebase tails a horizontal line will be seen.
It both timebases fail. a spot will remain station-
ary in the centre of the tube face. In each of the

three faults. destruction of the tube fluorescence in
the areas covered will be instantaneous. There-
fore. in all projection receivers a protective circuit
is incorporated to cut off the beam automatically
in case of failure of either or both timcbases.
In the protective circuit (see Fig. 49) two signals
are taken. one from the line output stage and the
other from the frame output stage. and these
signals are then rectified by two diodes. The
rectitied outputs are applied to the grid-cathode
circuit of the tube. so that failure of either time-
base reduces the grid veltage and cuts off the
beam. First check the EHT by switching off the
set and watch for a bright decaying spot in
the centre of the screen. If this does not occur. the
pulse generator and the EHT gencrator valves
and components should be checked. It is not
possible to check the three EHT rectifiers as thesc
are immersed in oil in the choke transformer can.

If the spot is seen on switching off. check the
grid voltage on the tube; if the protection circuit
is functioning properly. this should be low or

(Continued on page 147)

i ;

Line
Qutput Output

To
Genergtor

HT+
_—
ol
T
Protective ¢ /
Circuit .
Britlignce
P
To Tube
Grid

.1

Fig. 49.—Projection tube protection circuit,
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Touch-down!

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

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

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

man counts. vide a reserve source of electric
power.

You’ll get more out of life in the

R.AF

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 Recruiting Office (PTN18),
Victory House, Kingsway, London WC2

NAME DATE OF BIRTH............

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

ADDRESS From the Control Tower, it’s . ..

‘All clear for take-off’.
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C.R. TUBES

90° deflection,
BBC and

LASKY’S PRICE
2lin, 39 GNS.

TV CHASSIS SNIP

BRAND NEW, BY WELL-KNOWN MAKERS

For 200/250 v. A.C. mains.
turret tuning covering all
Complete with brand new Mullard valves and C.R. tube.
Strictly limited number only, factory soiled. Write at
once for full details, circuit diagram, ete.

12 channel
ITV channels.

17in. 29 GNS.

Other types in stock less valves and C.R. Tube

at various prices for callers,

1
|

3

NEW, UNUSED

& GUARANTEED

t6in. Metal Cone, famous make,
Type T90I/B. 6 volt .3 amp.

ANOTHER SCOOP!

12-channel TURRET TUNER

“STIRLING *’
BAND IH CONVERTER

Very efficient,
13 channels,

tunable over all
incorporates own

T12/54. LIST £12.
LASKY'S PRICE
Carr. &  Insur., 12/6.

84)-

Over 100 pages, size 8% x 5lin.,
trated. The most comprehensive catalogue for the
constructor. Send for your copy! Price 2/-, post 6d.

. ly f - b

Iﬁz:er alr?gnlt:ra[s’talnzdal:dkv38E l':n'l'; Leading make, new and unused. Complete with PCC84 K?geﬁrosxrf%m|°:ase2°4°.n25£id:,
neck. LIST £l6 and PCF80 valves'and 9 sets of coils for five Band | channels | 7in. deep, 2in. high.
tAsxv's PRICE £696 and channels 8,9, [0& I 1. Band Ill. I.F. 33-38 Mc/s. Limited gash ;‘/r‘:ce 6 GNS
arr. & Insur.,  21/- number only, n ! Today's value £7. ost .
Masks, Anti-Corona, Bases and ’ y: secure now y's value Easy Terms : 2I/- deposit and 5
lon Traps available. LASKY’S PRICE 49,6 monthly payments of 21/~
FERRANTI 9in., T9/3, 4 v.
zea;er. trioc_]e, e Lore, 5T Posc 31¢ AN/Z;“E-'F:‘i:ke?As:SAlIBt‘range
arLPf;lf(leYc%an'Pk:scTEm' 50/' n Test Meter. 5000 ohms per

% LASKY’S COMPONENTS CATALOGUE | volt AC. and D.C. in black
FERRANT! [2in., Ti2/44 and leatherette-covered case, 3§ x

copiously illus-

3% x 1%in. deep. LIST 9 Gns.
LAY . £5.19.6.

Leads, 3/9 extra.

RE-GUNNED C.R. TUBES

LASKY'S (HARROW ROAD) LTD.
Mail Orders to Dept. P.T.. Edgware Road.
EDGWARE

14 in. £6.10.0. Carr. 12/6. Open All

J Davy Saturday. 1y Cl Th
17 in. £6.19.6.  Carr. 21/ g2, TOTTENTIAM COtTR Fho! “o,mg‘ K\
21 in. £7.19.6.  Carr. 25/- Telephone :  MUSeum 2605.

207,

ROAD, L. ONDON, W.2,
PADdington 327112

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!

g+~ -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.I.P.E., AM.l.Mech.E.,
Draughtsmanship(alibranches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER

tsmrazaras 150,000 SUCCESSES in:aiuru.d

NATIONAL INSTITUTE OF
ENGINEERING
462), 148, HOLBORN,
LONDON, E.C.I.
P.O. Box 8417. lo'burg.
P.O. Box 4570, Melbourne.

(Dept.

S. Africa :
Australia :

BRAND NEW

Postage 6d. valve extra.

transmitting types.

(REGD.)
Cffice Address—No Callers :

ILFORD, ESSEX.

ARANTEED VALVES

CHECK THESE PRICES AND
SEE HOW WE CATER FOR THE

CITIZEN’S POCKET
DAF96 8/-| EF86 I/~ | PY82  7/6
DF96 8/~ | EL4I 9/- | PY83  8/6
DK92  8/6 | EL84 8/- | UAF42 9/-
DK9  8/6 | EYSI  10/- | UBF89 9/-
DL%4 8/- | EY86  10/- | UCC8S 8/6
DL96 8/ | PCCB4 8/6 | UCH42 9/-
EBC4l  9/- | PCC85 11/ | UCHBI 9/2
ECC8I 5/9 | PCFB0  9/- | UF41  8/6
ECC82 /9 | PCF82 10/6 | UF89 82
ECC83 8/-| PCL82 10/6 | UL4l  8/6
ECC84 8/11 | PL36 13/l0 | U25  12/6
ECC85 8/6 | PL8I 11/10 | IRS 6/9
ECF80 10/10 | PL82 8/- | 1S5 6/6
ECL80 9/6 | PL83  B/I1 | 1T4 5/-
EF80 6/6 | PY8I 7/6 | 354 7/6

May we quote for obsolete and
(S.A.E. please.)

CITIZENS® VALVE SERVICE

103, GANTSHILL CRESCENT,

b
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TELEVISION ENGINEERS’
POCKET BOOK '

The new and enlarged edition of this
pocket manual and data book has been
extensively revised. Many pages of
essential reference data on cathode-
ray tubes, valves, also special sections
on servicing equipment, dealing with
printed-circuit models and projection
receivers. aerials and interference
problems.

Ed. by J. P. Hawker

12/6. Postage 6d.

PRINTED CIRCUITS. By M. Moses,
23/-. Postage |/-.

TELEVISION SERVICING HAND-
BOOK. By G. . King, 30/-. Postage
1/6.

TELEVISION RECEIVING EQUIP-
MENT. By W. T. Cocking, 30/-.
Postage |/6.

THE CATHODE-RAY TUBE AND
ITS APPLICATIONS, By G, Parr
& O. H. Davie, 50/-. Postage 1/6.

AN ELECTRONIC ORGAN FOR
THE HOME CONSTRUCTOR.
By A. Douglas, 15/-. Postage 1/-

RADIO VALVE DATA. 6cth Edition.
Compiled by ** WW,"* 5/-. Postage 9d.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
19-23 PRAED STREET,
LONDON, W.2,
Complete catalogue 6d.

Phone : PADdington 4185,

Open 6 days 9-6 p.m.
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zero. - The cathode
should also be checked. The .
protection ~ valve, wusually a
double diode, could be changed
to remove any doubt, and make

voltage

:
H—

Linearty.

[—Cilf—

N

RS

sure that both heaters are alight.
However, the- fault will usually
lie in" the timebases. Check the
line output valve for spark on
its anode cap and the voltage on
its screen. Also examine the
booster diode and its voltages.
The cathode voltage will be the
higher, of course. Check all
high value resistors. Before
suspecting the line transformer,
check all the frame circuit and
its valves. Check the main
H.T. rectifiers,

X-ray Danger
As all the tubes operating with

potentials over about 16kV emit
soft X-rays care should be taken

Sync,
Sep.
Anode
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Defrector
. C
)

Flyback

Plates
© Scan &

=

Hold

against. radiation when working
the tube outside the optical box.
Keep the brilliance low and be at least 3ft. away
from the tube face. A lead glass screen should
be used, but if you turn the tube face away from
yourself and view the screen through a mirror
this should be all right for quick servicing.

Line across the tube, either horizontal or

vertical.

The protection circuit is not operating. Check
the secondaries of the frame and line output trans-
formers and examine the scan coils for open
circuit. If these are all right check the tube
protection circuit and the resistors to the tube
grid.

Picture size varies with signal.

This also affects the brightness and the picture
jumps in and out of focus. The -fault nearly
always lies in the EHT unit. The cause is poor

RS

S ) W o

LAST-MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here’s
one you can arrange now . . . in a few moments
B - . . in the comfort of your own armchair.

A year’s subscription = for PRACTICAL
TELEVISION is the ideal gift for friends who
are TV enthusiasts.

But hurry! You must send now to make
sure that first copies arrive in time for Christ-
mas. Simply send your friends’ names and
addresses, together with your own and
remittance* to cover each subscription, to The
Subscription  Manager (G.2), *“ Practical
Television,”” Tower House, Southampton Street,
London, W.C.2. An attractive Christmas
Greetings Card will be sent in your name to
announce each gift.

* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES) :—U.K. £1.2.0,
OVERSEAS £1.0.6, CANADA £0.19.0,
U.S.A. $3.00.

Fig. 50.—Time base and output circuit.

EHT regulation. It is a very common fault and
not always easy to trace. A typical procedure is
as follows: first change the pulse generator valve,
and check carefully the blocking oscillator trans-
former in the anode and grid circuits of this valve,
and the resistor between the H.T. line and the
transformer secondary. This resistor is very
critical and is a high stability component. Two
more high stability resistors are in the control
grid circuit of the EHT generator valve and these
two resistors also control the regulation. The
three resistors should be checked very carefully,
and if in doubt replace them. The H.T. rectifiers
should also be suspect. The EHT rectifiers could:
also cause this trouble. but that means returning
the transformer to the manufacturers.

.

Electrostatic Receivers

Many home-built receivers employ electrostatic
deflection. There are also some commercial
receivers which employ electrostatically deflected
cathode ray tubes and accordingly details of some
of the common circuits and faults employed in
such receivers will be of assistance to many.

The Miller Transitron Timebuse (Fig. 50}

This timebase is used to a considerable extent
and the mode of operation is as follows: The
charged capacitor C2 is partially discharged
through R3 and R4 and is then recharged by the
action of the valve. The time taken for this
function is called the scanning period. The fly-
back and linearity is controlled by C! in con-.
junction with R1 and R2. The output from V1
anode is of sawtooth waveform and is fed through
coupling condenser C3 to the amplifier V2A. Part
of the output of V2A is passed to the linearity
control RS before being fed to V2B: The output
from V2B is then in the opposite phase to V2A,
and this is correct for feeding to the deflector
plates. C4 and CS are the deflcctor plate coup-
ling condensers. o

(To be continued)
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CORRESPONDENCE

PORTABLE TUBE

[R.—Hardly anyone today would think of
using a radio set without an extension
speaker socket—or as an alternative, a portable
set. Radio in each room of the house was, at
one time. a trade slogan. Why cannot this
be applied to TV? As I see it. a TV set is the
same as a radio set from the viewpoint that it
tunes in the signal. and the C.R. tube takes the
place of the loudspeaker, making visible the
intelligence received by the set instead of making
it audible. Why then

PRACTICAL TELEVISION

LN

December, 1959

The Editor does not necessarily agree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
the name and address of the sender (not

REIIELBE necessarily for publication).

setting, turn it back with the same undue force
and cannot arrive at the intermediate fine setting.
As a result, they try one of the other controls,
and soon have the recciver completely out of
adjustment, calling for an engineer to reset all
controls.

In some modern receivers these pre-set controls
have now cither been dispensed with or placed
right out of reach. improved valves and circuit
techniques having now made it possible to obtain
rcliable working over a long period without the

cannot the tube and the
scanning coils be separ-
ated from the set, and
taken to a distant view-
ing point? I admit I do
not know a lot of the
techniques of TV but it
does not seem that this
is an insurmountable

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

need for these adjust-
ments.—G. A, WOLSEY
(Borehamwood).

MK.1 ULTRASCOPE
QLIR—I would be
R pleased to receive
any information on the
above TV receiver. 1
am a disabled ex-service-

We regret that we

problem. but 1 should
think one of your popu-
Jar contributors could be induced to p{oduce a
“ plug-in tube = unit which could be carried from
room to room. or made as a separate unit to use
with an existing TV set. Would it not be
popular 2—G. F. RansoME (Winchester).

PROJECTION TELEVISION
IR—In your October issue a’ reader was
enquiring when the above will come about,
and whai inventors are doing about this. 1. wish
to draw your and his attention to my Patent (No.
-821583). " It is entitled ‘ Colour Television
Systems.” This I believe will be of great interest
1o you and your readers of ali walks of life. If
any of /them require a copy they should apply
to the Sales Branch, Patent Office, and not me.
The invention describes many novel features for a
Colour Television Camera and Colour Television
Receiver, and I hope in due course to get the
invention developed for public interest by one or
more manufaoturers, if I can get, what all private
inventors require, “fair play” as I know that
manufacturers like to get results from within

their own ranks.—R. B. PooLE (W.C.1).

TRENDS IN TV DESIGN

C IR, —In his article “ Trends in TV Design ™ in

the November issue, “ Engineer” had
apparently forgotten that another important
point in design appeared to be the removal
of the many *“preset” controls, It s
true that valves and some components age
in use and adjustments may therefore become
necessary to compensate for the resulting change
in performance. Whilst it is important that a
customer should be given the facility of making
such adjustment without calling in a serviceman,
it is found that many viewers do not appreciate
that such adjustments should be made carefully.
So many viewers turn the control as though they
are winding up a clock and, passing the correct

man and spend quite a
lot of time ‘ messing
about 7 with electricity. The Mark | Ultrascope
is no doubt war surplus so | am unable to obtain
circuit diagrams., The unit in my possession is
complete cxcept for some wires off the C.R.T. I

- have had some indication on the tube but | can-

not follow the wires.—P. Gopbpen (22, Victoria
Road, St. Annes on Sea, Lancs).

COLOUR TELEVISION
‘SIR.——Replying to my suggestion in the May
" issue of PRACTICAL TELEVISION that we should
make much more progress in the development of
Colour Television if we dropped the idea of
* compatibility,” your correspondent E. H. Price
suggested (July issue) that it would be much too
costly to proceed along these lines. Having been
associated with the development of electronic
equipment for the last 25 years. I can assure Mr.
Price that his comment regarding cost are not
valid in 1959. For many years past our factories
have been producing high-quality, high-frequency,
wide-band transmitters and receivers for the three
Services. Most of these operatec at frequencies
far above our present-day TV requirements.
Production techniques have so improved in this
country. as well as the United States that it is
fair to say we have the knowledge to begin pro-
duction of a reasonably priced colour TV
receiver, as well as camera-channels and trans-
mitters. ctc.. as soon as the drag-lines of “ com-
patibility ™ are severed.

Once permanent peace is cstablished we can
use a large part of the redundant high-frequency
service equipment as the basis for both receiv-
ing and transmitting gear for a high-quality
colour TV service, Only the cost of modification
need be passed on to the civilian buyer.

Thus. by using modern techniques and convert-
ing service equipment as it becomes available,
we have the basis for a really cheap colour TV
service for years to come—R. D. CovLE (Albury).
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T-VALVE AM/FM RADIOGRAM cHASSIsl

i

Surplus Bargain
Offer

Valve Line up :
ECC8S, ECHSI,
EF89, EABCS80,
EL84, EMBE, £Z80,

3waveband and switched gram
positions. Med. 200 m.-500

Loné 1,000 m.-2,000 m., VHF/FM'BB 95 Mc/s.
4 ontrols. Vol., On-off, Tone, Tuning,
Wavechange. P.U., Ae. and E.. and speaker sockets. Magic eye tuning.

Philips continental tuning insert with permeability tuning on b

standard circuits.  Bullt-in P suppl
FM, and combined AM/FM IF :ransformars 460 Kc/s and 10.7 Mc/s. Dust ‘;},’L”,ﬁ(? v. L:Ar:,u Rize Bill::. x 3in. :::rr\ s‘llui:nl;‘»lz
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. fro fit—only external plug-in connections.
3 watt output. Sensitivity and reproduction of & very high standard. |Wired aod aligned rewdy to me. Ouly 79/8.
Chassis size 13}in. x éin. Height 74in. Edge illuminated glass dial | }in, 1P & T 2 6.

x 3fin. Vertical pointer, Horixontal station names, gold on brown back-
ground. A.C. 200/250 v. operation,

£1 3.1 0.0 Carr. and Ins. 5/-. Complete with 4 knobs walnut or ivory to choice.

P

S

RO R A mini |

RE-GUNNED TV TUBES

'(IU.ARARTZED MVALVES PRICES

il channeis 7
ﬁk. 2 Model,

ECC84 and EF80 valves.

itted aud wired, 8/- extra.
cable, 13/9, 3 Element Beam, 23/-, 5 Element,

BAND 3 TV CONVERTER

<13 (1R0-205 Mc/s).
Latest eatcode clrenit nsing
19db guin over

1-B3 changeover Sw. and BBC Aerial Socket

od 8 Aerials, Single Dipole with 4 yds.

2/8, ete. B1-B3 Crossover Units, 7/6.

RECORD PLAYER BARGAINS
'W RELEASE by E.M.I.—4-speed Single Player

ridge and dual aspphire suylli.

Auto stop

New Reduced Prices! K5, 1T¢ 2/8]DF 8/-IEF80  9/8)PCFS 10/6 P*Rd -o:n. A fidelity umit end bargain buy st only
And now 12 months® Guarantee ! 8 9/-|EFB6  13/6/PCL83 12/3 5
EFS]  B/8{PLS1 18/6 SB—UM Model.—4-epced  autockanger with
Y2in. EL41  10/6|PL82 9/6 stal turnover ecartridge, etc., wired for stereq,
1o ELs( :;: PL83 1‘% Enrgsin £6,19,6.
¢ 81 Y rd—Latest RC121/D/Mk 2 fitled with GUR
ANt fisbutl wldh new Hoster Co g‘&ﬁ EYDL 1011PYSL 818 |Ete1 cariridge, prupih monsural head. | Antn
Gras il Fmrccanil O Y 68N EYSS 10/-lPYs2  7/€ ..uu-! seloctor, etc. The conncissenr’s choice for
months’ unconditional Guarantee. As used by Wflav EZ80  7;8{PY83 10/é io perfection. Bargain
own Service Dept. Comprehensive atouh—-qulcll; 6X4 EZa) 76035 18%6 inmnmo head 0'53/10 n‘:;tm
de;ivery. 10/- patt exchisage allowance on your old l7cs MUL4  e/6(UIOL  18/8 (411 above are brand new, [wlly guorenteed modela.
¢ /8] ECL8O io {Poces 10/6{UCHA2 10/6 1501r and Ins. 46, " '
RECORD PLAYER CABINETS ECUQM:/:;CM‘ 10/6°UP 10/ L orebenatve bhrgsin range of Collaro, HOR

Contemporary Cablnet

styled, rexine
rovered
in
fawn and brown

or mottled red Ins. 3/6. T . e 88
with white polka |

dot. Sz 183 x |

134 x hu Siim.,

itted  with  all COAX 80 OHM CABLE. stana
u‘vc‘e;gsnrw. o :- ' {in. dlam. Low Lons Semi-Air Bpaced Aeraxial.
cihuang affie

board  aad  ano- | SPECIAL REDUCED PRICES
dised metal fret. 20 yde. 12/8, p. & p. 1/6; 60 yde. §2/8, p. &
Rpace available ' .81 40y , p- & p. 2/6; Al other
for .u_ll modern l lengths 8d. per yard.

:'S:’f,‘i‘f,’;’n”‘,"," Cozx Pluta 1=, Soskets 1, Couplors 1f3,
ete, Upent record player mouuting board 14 xl sble End Seckets 1/6, Outlét Boxes 4/6.
L:3in. supplied. |

2-vaive AMPLIFIER Mk. 2

Latest developed circuit giving a higher ﬂdallty'
response and greater output (2-3 watts) Using twin

stage valve ECLR2 and neg. feedback Tone Conirol.
Cowtplete with knobs, etc., wired and tested ready to
fit in above cab:net.

ONLY £2.17.6. P. & P. 1/,
fin. Fpeaker and matching transformer, 22/-.' Knockout price 15/6 Post & Pack. 26
P. & P. 146, , ALTERNATIVE OFFER

Above case fitted with latert BSR 4-zpeed’TUI9 Recorl
SENTERCREL R.ECEI‘I‘FI%ES.V E.H.T. Type Fly: I} Player Unit. Ful-Fi Xtal plck-up. Ready mounted aml
back Voltages, K3/25 2 kV., 5/ K3/40 3.2 kV.. 2] wired. Complete with maiue lead and detachable rcreened

6/9; Ki/15 SAﬁlAKV.. 7/3; K3/50 4 kV,, 7/8; K3/100
M

| kV., 13/6.
4/9; RM2,125 v.
718; RM4,250v.
17/8 ; RMO, 250

rabinet
two-tone

IBPECIAL PRICE PER SET

jand Gerrard Units in stock.
bargain liste.

Bend for comprehensive

£330,

, Carr. and

Inus 11‘4 185, ‘lS4m‘8V4

L98

C.R.T. Heater
Isolation Transformers

New lmproved typeo—mmm prim,
00/250 v. tapped.

Al lw)nt!on Trapsformers now supplied with

alternative no boost plus 25%, and plur fne,

boost tape, at no0 exira charge,

' 2w, 2A type 12/6 P, & F. 1/6)
6.3 v. LA, @
105 v. .84 12/0 o
13 v. 8A ,, 12/6 ¢q

Other rvoltages guvailable at same prives.
8mall size and tag terminated for easy fittine.

SPECIAL OFFER

with non-tamish gilt fitments.
ize : 10in. x 11}in. x B3in.

pick-up lead.
tape or awplifier vre.

Bargain 5 gns.

INS TYPES.— RM1, 125 v. 60 mA.,
100 mA., 5/6; RM3, 125 v. 120 mA.,

250 mA., 18/~; RM4B type 270 4. Post & Pack. 4 6

Buperior type Art leather covered Portable came.
known Manufacturef’s surplue, in attractlve tan colour

An ideal portable record player unit ‘or

Well-

v. 300 mA., 21/-.

N 1

SPEAEER FRET.—Expanded Bronze anodiced VOLUME TYGAN FRET (Oturphy patteny 312 320, D
metal 8 x 8ln., 2/8; 12 x Bin., 8/-; 12 x 12in., 4/6; CONTROLS n I]l.’ x 18in., 8/ _p ...n.l. D 4‘- ete. P £
" & i 10,000 ohins-—2 Megohme, All lone epindles. '
12 x 15In,, 8/-; 24 x 12in.. 9/-. ete. o :

Morganite Midget type. 1iin. dlameter. Guar. lS EAKERS P, M 3 ohin 21in, Flae, 18/8. 3lin
Listed above are only a few items from our very f|) year. Log or Lin, Ratios. Less w. 3'-. D1 oudmnm 18 8, oiu. R, & A.. 1718, &in, Celextion
large stcck. Bend 8d. stamp today for Complete pldw. 4/9. Twin Ganged controls, } mneg., 3 meg., '1 x 4in. Goodinans, 18/8. Siu. Rola, 20 -, »in
Bargain Liat. 1 meg., lese Hw. B/9 ea 1 pe«,ml Cone ('mans, 21 6. 10io, 5, Ao A, 25°-

Hours : 9 a.m.-6 p.m.

§0 yards Thornton Heath Station.

www americanradiohistorv. com

Torme : C.W.0. o7 0.0.0. Kindly moke chegues, P.0s, fc.s payadle io T.B.8. Poss|Pocking up to 15 74., Lid. 1/1, 30, 116, 8. /-, 1015. 5f0.
I p.m. Wed. Open ail day Saturday.

RADIO COMPONENT SPECIALISTS (5. 194

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

(THO 2188)

Buses : 130A, 159. 166 and 190

133,
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CHARGER TRANSFORMERS I\LIDIIA‘ I‘A\I’l" AUTOMATIC CHANGER UNITS
Tapped Primary 200,240 v., Secondary - - . The latest Collaro Conquest 4-speed
35%. 9 v. and 17 v., 2 amp, type, 13/6 : g Q. l.l.l ‘v “" autochanger, in cream, with Studio
4 amp. type, 21/-. Postage 1/6. L N - -/ (4 ;Od hf'elltg GBliand neﬁ« fulls(" guatrén/tfli-
G ee 7 , plus packing and pos! b
VALVES GUARANTEED ALL TESTED | (ollaro 4-speed single player unit with
g BEFORE DESPATCH automatic stop, cream. t crystal
COSSOR I'RL\’I’IEI) CIRCUIT KT | o . cStop. cream, turnover Crys
odel 70 HFFM. Radio receiver Kit. CYsl 16,:7 KTW61 6/8|5Y3GT ' 8§-(| cartridge. Brand new and guaranteed.
Complete Ki t with instructions, ~Listed DAFS6 89| N8 18 11 574G 8-
.15.0. OUR PRICE £7/15/0, Post 3/6. DF% 8/9 | 0Z4 5'8 | 6AT 11/-|| Garrard Automatic Record Changer.
U M " | DK96G 8'9 | PCC84 9.~ | BALS 8/81| 4-speed. type RC120/D Mark I. PRICE
€ ()NNOR PRINTED CIRCUIT KIT |DLIG 8/9 | PCF80 9/- | GAMS 5/-1] £8.17.8. Packing and post 3'6.
3 watt Audio Amplifier Model 562K. Listed |EBC33 6/9 1 PL81  12/8 | 6F6G 78 |
£9.15.0. OUR PRICE £5'150. Post 36. Eggg(l) g/g ES{% lg/g
3 P ol . . 3 AIeS
ECC84 10/~ | PY8 58 ACOS MICROPHONES
. . s ECC8 986 ) 1 86 Acos Mic 39 1. Crystal Stick Micro-

LOUDSPEAKER UNITS ECH42 9/6 | PY8! 7 phone for use as 8 hand, desk or floor
*All brand new. *Note Special Prices. ECH8T 9- PE\HV Alb- stand units, Tor high quality recording.
‘AII Permancnt Magnet 3 ohms Imped- ECL80 10/- | PEN25  6- broadcasting and public addreqs work.

each EF39 5/9 | PENA4 15'- List price £5.5.0. OUR PRICE 398
51n Umt.s by Ple=sov, Goodmans EF410 14’6 | SP41 3- With Stand. 47/ . with ﬂoox stand
Lectrons c0 . 178 EF41 89 | Spél 3- adapter, 52/8. Postage
6iin. Plessey 18/6 EF42 11:- | TP25 266 Acos Mic 40, as supplied with most
Bin Goodmans.. 19'8 EF50 4'- | Ul4 8/8 modern tape recorders. with olc_lmg
10in. Elac, Plessey 256 EF80 8'- | U25 14/- rest and 8 ft lead. response 090
4in. Plessey ... 19/8 |'EF86 13/- | Uit 11 ¢.p.s. Listed atl: 35'-, OUR PRICE 25'-

« 4in. Goodmans .. 1968 |'EL4l 10/¢ | UCH42 10,6 ACOS PICK-UP ARM. Type GPid4/ 2
7in. x 5in. Goodmans 196 |'EL42 106 | UF41 Q- complete  with  turnover crvqtal
8in. X 5in. Goodmans 25,8 EL84 8- | VU (MU12 cartridge and crystal styli HGP37i1
10in. x 6in. Plessey 25/6 }EEQ@?() }g- ]CM(ZT 12/% or HGP59 5C. 29 8 complete. .

Loudspeaker Units 3 ohms T - LYol - | 1G5GT TELENG TUNERS. Types T or
Tnnce with p?(.}aMal;:chlugQ Oué]pl:}: 'ngﬁ‘i- EYS5  10/- | IHSGT 10'8 1 Heaters and fitted B8A plugs, .TT13S
former suitable for 6V6. Brand new |, EZ40 76 |1N5 18 for .3 Ueaters and fitted BY9A plugs.
but soiled, offered at a Special Price ;g’égg v }%54 %6 TTI9P for Pax'aklllel HelaaterLs]b%tgll; ';ggrl(l’—
. Post - 2 = = able for most channels.
of 116 cach stase 2 HL34DD 8§ | 384 7.8 OUR PRICE 55, - cach or lesss valves 35 -.
KT33C 86| 3V 8.6 CYLDON ?{( |E|1%|l-‘1 1];1\13(:1.. Type;
o & KT66 17/6 | 5U4G - E10H., E38 rand New an
RECTIFIY R‘ l(():tnll'\l FERY 2 ‘ Boxed. Combvlete with fitting instruc-
SLSEL CATALOGUN tlons. ete, LISTED £7.7.0. each. OU
}g 3 é:gp. « 43 |lour 1960 cataloguo is now available. Il PR : 55 -, or less galves 35
3v 3 amg' 10”6 Plcase send 1/- in stamps for vour copy. | “‘ " (BT e 0“5‘99{?.‘{{ Loty
12 v 4am 137 || Trade Catalogue also available. Please|. Convertor, LIETED OUR
v Sam& %/ |]attach your Business Letter Heading. | PRICE £4.10.0. .
ALPILA R \nm ll~ RS, —Cash with order or C.0.D. Postage and Packing charges extra. as follows: Order value 10/- add
13: 20-add 19; -add 26; £ add 36. Minimum C.0.D. Fee and Postage 3-. For full terms of buslness see inside cover
of our catalogue. Pcrsunal Shoppers 9 a.m. to 5 p.m. Monday to Friday. b‘aturday 10a.m. tol p.m.
103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

12 MONTHS GUARANTEE
LECTRO\VA@

BRAND NEW GUN
CATHODE RAY TUBES

Under the ELECTROVAC process at our fully equipped factory of
over 6.000 sq. ft., all tubes are opened. ALL expendable parts re-
moved a Brand New Electron Gun fitted and a vacuum 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 0
Cathodeon, G.E.C., Cossor Types OO
£6.6.0

| 4” T ” ” ”
£7.7.0

L4
|7 ”» ” ”» ”

” Mullard, Mazda, Ferranti, Cossor and
2| ' Emi’tron type’s £9'9'0
Plus carr.age, 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.11) Chapel Works, Sunnyside Road, Chesham, Bucks. |

NOW AVAILABLE AGAIN.
an enlarged, revised edition—

TELEVISION
ENGINEER’S
POCKET BOOK

Edited by J. P. Hawker

This edition has been

revised to cover recent developments especially changes

new and enlarged extensively

in receiver technique since the inception of the LT.A.

network on Band 3, Information is included on standards
British TV network (inclnding field-

basic cirenitry 3

and waveforms :
strength maps) : projection lelevision 3

Band III conversions ; installing and servicing : aerials 3
interference : fanlt tracing 3

Over 200

and valve and pictire tube

data, ete, itlustrations. over 250 pages.

Only 12s, 6d. FROM ALL BOOKSELLERS

.. .orin case of difﬂéulty 13s. 6d. fron GEORGE NEWNES
LTD.. Tower House. Southampton Street. London, W.C.2.

NEWNES
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COMMERCIAL TELE-
VISION was the title of
a  recent  lecture  symposium
organised by the British Kine-
nmiatograph  Society. Such a
broad all-embracing title could
cover a very wide field. tech-
nically and creatively.  Though
the  sub-title  “ British  versus
Transatlantic methods of pre-
sentation ©” might  indicate a
ccmparison of styles. techniques
or organisations. it still left one
guessing. The speakers were to
be important cxecutives from
Associated Rediffusion. Anglia
TV. the Canadian Broadcasting
Corporation and the N.B.C. of
America. with a BBC television
cngineer as  Chairman. which
gave promise of a thoroughly
controversial evening,  This is
what it turned out to be.

U.S.A. versus U.K.

HE audience of film studio
and television. production

and television men was
rot  disappointed. First, a
* sponsored ” Perry Como film,
especially _made fof  American
TV, was shown by t6mm film

- projection. in which the advertis- |

. ing was almost wholly integrated

into the action of the scenes.
Various reasonably  smooth
excuses were worked into the

continuity of the dialogue. songs

- and sketches to soften the blow

of occasional references to
* National Cheese Week ” and
to the virtues of various
censumable  products. This,
explained Mr, Joseph Harsch of
the N.B.C. was perfectly normal
and acceptable to U.S.A. tele-
vision audicnces. much more so

PRACTICAL TELEVISION

1531

their own shows. The difficultics
ol re-editing the same film for
BBC presentation must  have
becen great. Stephen McCormak,
formerly with the BBC and now
with  Anglia. and Donald
Bennett of Canadian Broadcast-
ing gave examples of elaborate
hve production and specially
filmed production. the former

being a telerecording and  the
latter shot on femm film. Both
speakers together with Lloyd

Willlams. of Associated Redif-
fusion. stressed that the- make-
up of British and Canadian
programmes  was  completely
divorced from the advertising
side. and that the American
style of integrated advertising
weuld not be digested over here,
even if it were allowed. Asked
about the tuture of 16mm film
shooting for television. now that
magnetic video tape recording
had made such headway, Mr.
Williams said that there was
room for both methods, with

A MONTHLY COMMENTARY
By Iconos

the right facilities. Major im-
provements in  femm  film
techniques had ensured its con-
tinued use.

‘““ Hancock’s Half Hour”’
"ONY HANCOCK and
Sydney James are a busy
team. both on television and
sound radio. Hancock's Hualf
Hour has become a “must ™ in
both fields putting quite a strain
on the staying power of these
two brilliant comedians.
Fortunately. the modern tech-
niques of video tape and sound
recording recently enabled them
‘o go ahead and get one or two
*“hall hours™ in hand. This
backlog gave them a brief but
much needed respite. 1 must say
that the BBC video tape trans-
mission was of very fine quality
and that Tony Hancock's spell
as foreman of jury at Old Bailey
came over in fine style. situation-
comedy at its very best. This
particular episode was notable

than would be a succession of | : :
advertising spots. one after * Sl R 4 % b
another. Mr. Walter Kemp, Technical Controller of TWW, loads the two-inch wide

magnetic tape on to the video and audio record heads for recording in the new

specially-designed mobile Ampex videotape recording unit. This unit, which

has just been delivered to TWW, will be used for recording studio programmes

and outdoor events in Wales and the West Country. This_picture gives a

close-up of the Ampex console with the record and preview pictare monitors'
- on each side of the waveform -monitor. ’ .

He cxplained the American
system. in which the television
organisations provided the studio
nciwork  facilities  for  the
advertising sponsors.to produce
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for the fine casting of quite
small parts—all played by top-
line actors. Austin  Trevor
played the judge with just the
right amount of exasperation at
Tony's preposterous foreman-
ship of the jury. who were
almost equally rattled by his
leadership. Prominent amongsi
the jury were Leslic Perrins and

Kenneth Kove. who are
more often seen in cinema
films. Sydney James is the
perfect stooge, a fine actor,
and a comedian with a
wonderful sense of timing.

Production values on this series

continue to be first class, and
Duncan Wood. producer, gets
top marks. The writers, too,

Ray Galton and Alan Simpson
are to be congratulated upon the
scripts of this series. which are
tailored to fit the personalities
and the situations. with plenty
of scope for visual as well as
verbal comedy.

The Vidicon
vidicon TV

E M.Ls  new

®* camera seems to have
made a big impression upon
television engineers. giving
quality comparable with the
image orthicon camera though
still lacking the complete flex-
ibility of the image orthicon.
All the British makers are going
ahead with the vidicon type of
camera. which is much lighter
in weight. less expensive to buy
and maintain, and for which the
camera tube hire is about one-
fiftth of the hire of an image
orthicon tube. It is the usual
practice for the equipment
muanufacturers to supply camera
tubes on hire on a * tube burn-
ing time ~ basis of so much per
hour. With three or four
cameras warming up for half an
hour or so, and then being
used several hours a day for
rehearsals and live transmissions,
these hire charges can mount
up to many thousands of pounds
a year, at 30s. or 35s. per hour
each. No wonder the TV
engineers are encouraging the
development of simpler cameras,
which can give first-class results
on many features which do not

call for rapid camera move-
ments. The improved vidicon
camera tube is also used for

telecine, of which [ hear that
fine results are being obtained
by Pye. The flying spot telecine
scanners of Cintel and EM.L
continue to give superb results,

PRACTICAL TELEVISION

however. particularly as regards
their range of tones and grey
scale.

‘“The Third Man”’
IME flies! 1t must be six
or scven years since The
Third Man film took the cinemas
by storm and packed in the
audiences. Then. Orson Welles
played the part of Harry Lime,
an unpleasant racketeer in
Vienna just after the war. The
TV Harry Lime is a much
pleasanter, if less dramatic, spiv
who seems to work out his
operations more along the lines
of Robin Hood. Michael Rennie
smiles his way through difficult
and dangerous situations. which
are smoothly and expensively
produced on film by a combina-
tion of the BBC and the
NTA of America. 1 suppose
lain MacCormick. who wrote the
story and script of this television
series. had his eye on the wider
family audience of television,
when he made Harry Lime less
of a villain than the sinister
Harry ‘Lime of years ago. I am
inclined to think that he has
done the right thing. I have only
one main point of criticism. The
“ Harry Lime ~ theme, played on
a zither and which was such
an important background in
the original film is back again.
But it is faded up with loud
volume, quite missing the sinis-
ter effect it originally achieved
as a reasonbly quiet musical
background.
The Third Man was shot on

December, 1959

3Smm film for use on BBC and
major U.S.A. networks. but will
undoubtedly be available opti-
cally reduced to lémm prints for
world distribution.

Peter Scott
NIMAL. scenic and explora-

tion items cater for a special -

audience—but the audience is
vast. It is in this field that the
lomm film really comes into its
own. The Granada television
visits to the London Zoo were
at one time mainly live. but now
there are fairly large portions of
filmed material included.
Animals would not “ perform ™
or show themselves oft reliably
for live television. Granada
shoot their Zoo films on
reversal negative film, the photo-
graphic emulsion of which has
been much improved lately. This
reversal film becomes a master
positive from which further
reversal prints or negatives are
made, for editing. The original
master is retained, unedited. for
use on other items in the months
or years to ccme. Granada are
thus building up a most valua-
able library of animal shots.
Peter Scott’s nature study lec-
tures on BBC have a charm of
their own, admirably illustrated
with animal shots filmed on his
travels all over the world. Lately.
we have seen unusual animals
and birds in island haunts in the
Pacific and in Panama. interest-
ing in themselves. but doubly so
with the delightful restrained
commentaries -of Peter Scott.

PRACTICAL WIRELESS

Chief Contents of December Issue

Now on Sale, 1/6.

A SIMPLE B.F.O.
A STEREO AMPLIFIER
SELECTING TRANSISTORS
AMATEUR RADIO FOR BEGINNERS
EXPERIMENTAL ‘SUPER’ TRANSISTOR RECEIVER
A TRANSISTORISED ¢ N’ CIRCUIT
A MAINS THREE-VALVER
A TRANSISTOR PRE-AMP
BEGINNERS’ TEST METER
ETC., ETC., ETC.
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technical Press.

Gordon ]J. King, Assoc. Brit. LR.E., M.LP.R.E., M.T.S.
who is the author of all three of these thoroughly practical
handbooks, is an experienced radio engineer, well known to
amateur and service engineers for his contributions to the

153

B FOR ENGINEER or AMATEUR -
a 3 NEW up-to-date essential handbooks

TV SERVICING

Practical handbook of servicing and repair
methods intended mainly for the service engineer,
but will also prove invaluable to radio amateurs,
students and apprentices. To give immediate
assistance to the busy man are the Procedure
Charts, which show at a glance all likely fault
symptoms, possible causes etc. Comprehensive
survey of aerials and feeders. Beautifully bound
in grey buckram, cash price 30/-.

@ How to deduce from any
fault symptom the most
likely cause of trouble.

@® How to locate the circuit

i or P t con-
cerned and what action to
take.

@ Methods of converting single-
channel receivers to Band 111
operation.

280 pages
174 illustrations

" F.M. SERVICING

A straightforward, non-mathematical, fully
comprehensive coverage of both the theoretical
and practical aspects of servicing, adjustment
and construction of FM equipment. Invaluable
to service enginecrs, amateur cnthusiasts and
radio students. Circuit arrangements are covered
stage by stage. Many examples from current
receivers are included. Beautifully bound in
scarlet buckram, cash price 25/-,

@ Circuit arrangements—com-
bined AM/FM type of re-
ceiver ; adaptors or tuners ;
audio problems.

@ The alignment and servicing
of FM equipment and FM-fed
high-fidelity systems for
domestic use.

192 pages
Over
100 illustrations

< ,
PRACTICAL HI-F]

Up-to-date, practical survey of the many kinds
of present-day hi-fi equipment—from disc and
tape to loudspeaker. Circuits, fault-finding and
servicing are fully covered, together with a
survey of the latest advances, inciuding stereo-
phonic sound. Invaluable for everyone con-
cerned with the technicalities of hi-fi sound
reproduction. Beautifully bound in scarlet

: i buckram, cash price 25/-.

DO THIS NOW!
Simply fll in form indicating
book(s) required and post in
2d. stamped unsealed envelope to
Dept. H.F.42, People’s Home
Library, Basted, Sevenoaks, Kent.
Offer applies U.K. and Eire only,
closes Nec, 31. Christmas orders
bv Nec. 12.

@ Pre-amplifiers and power
amplifiers, loudspeakers,
microphones and mixers.

@ Record players, disc and

tape recording.
@ Stereopbony.
224 pages
Over
150 illustrations

4
CREDIT TERMS

These are available only if TWO or more

lTo:

' Please send me WITHOQUT OBLIGATION TO
I PURCHASE the book(s) indicated below.
Within 8 days of receipt I will either pay full
I cash price : or 1 will send 10,- down payment
and pay ofl halance (including credit charge of
I 1/-in £) at 10,- a month ; or I will return un-

b.(mks are purchased—10,- down,
(including small credit charge of I,- in £)
in regular 10/- monthly instalments.

Y PRACTICAL TELEVISION READERS-POST FORM TODAY!

Dept. H.F.42, People’s Home ‘Library (Odhams Press Ltd.), 'Basted, Sevenoaks, Kent.

Occupation
Tick where applicable : Cash 0O
House owner O

balance

Terms 0O
Tenant In house or

I wanted book(s) in good condition, post paid. | lat OO Temporary resident O

I Tick ugainst book(s) required. CNE BLOCK LETTERS PLEARE,

I TV . FM ° Pract.

| Servicing ’ Servicing I l Hi-Fi ’ ; INAME ............................................................

L - | Full Postal

| Stenature ADDRESS .o.ooovieieicieciitne et

I Firmlv affic
Age. if under 21...... ) 2d. stamp

1 (Persons under 21 will be sent a guarantor form) | H.F.42/Dec.’59  .....cocvevniennneinnens in margin
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NEW ! TAYLORMETER Model 127A
20,000 o.p.v. POCKET SIZE!

Performance equal to a high priced instrument

OUTSTANDING FEATURES :

Y Sensitivity 20,000 o.p.v. D.C. 1,000 0.p.v. A.C.

% 20 Ranges.

% D.C. Current 501A, 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 401A 31" arc. Accuracy D.C. 3%, A.C. 4%,
Ohms 5%. . . X

% Dimensions 53" x 33" x 13", H .

* Weight 140z. Price: £10.0.0

Credit Sale Terms available.
Write for full details and free catalogue.

TAYUA L gy

RITRENTLTD $1000m En Lhwg
u

See this meter and the complete Complete’ with Instruction Manual
range of TAYLOR INSTRU- and Interchangeable test prods and
MENTS at the RADIO HOBBIES clips, High quallty leather case, if
EXHIBITION, Royal Horticul- required, £1.12

tural Hall, Nov. 25-28. H.V. Probe for 25 kV ... £4.15.0

TAYLOR ELECTRICAL
INSTRUMENTS LIMITED

MONTROSE AVENUE,
SLOUGH, BUCKS,
Telephone : Slough 21381.
Cables : Taylins, Slough.

Member of the ~ METAL INDUSTRIES GROUP OF COMPANIES

A NEW SERVICE BY SUFFOLK

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

Each tube is aluminised and completely re-screened.

Fitted with a NEW GUN UNIT
and fully guaranteed for 12 MONTHS.

Free immediate delivery in U.K.

The largest independent

m Tu BES I_TD Tube Rebuilders in
London.

Suffolk Hall, 1-3 Upper Richmond Road, Putney, S.W.15. Tel.: VAN 5267, 4304.
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' Whilst we are always pleased to assist readers with
theirmechnical difficulties. we regret that we are wunable
to suply. diagrams or provide instructions for modifving

surpius eguipment. We cannot supply aiternative details
for constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER 'QUERIES
OVER THE TELEPHONE, The coupon from p. 159
must be artached to all Queries, and if a postal
reply is required a stamped and addressed envelope
must be encloscd.

McMICHAEL M17T

A few minutes after switching on and receiving
normal sound and picture, the screen suddenly
brightens up and has diagonal lines across it as if
the aerial had been suddenly removed. There is
still a faint background picture, and the sound is
perfect. Altering brightness and contrast controls
has no effect at all. The only way the picture can
be regained is by switching off three or four times
over a period of five minutes or so. Then a
normal picture is obtained which will last all
evening, provided the set is not switched off, when
the above performance has to be repeated when
reception is again required.—D. Jones (Dinas
Powis, Glam).

The fault is due to a grid-cathode short in the

tube. Try the following modification. Remove
H.T. lead to pin 7 and insulate it. Removc Al
lead from pin 10 and solder to pin 7. Remove

grid lead to pin 2 and solder to pin 10. Link

pin 2 to pin 11.

PETO SCOTT 1416T

The fault is that when changing the channel
switch the picture slips down about half-way and
stops there. The frame lock is fully anticlockwise
and advancement of this makes the picture slip
rapidly downwards. I can clear the fault by turn-
ing the frame hold clockwise and then anticlock-
wise rapidly, when the picture slips down and then
comes up and locks perfectly. It will remain like
this until a change of camera when it will slip
down half a frame again and lock there. In this
position there are bright lines across the screen
similar to flyback lines, but the pieture is perfeetly
focused. This fault can also be made to come on
by tapping the channel switeh. This sometimes
makes the picture go altogether with a distorted
sound from the speaker.—I.. Carter (Derby).

We suggest you check R88 and (94. Also
remove tuner cover and clean switch springs and
studs thoroughly, lightly smearing with MS4 sili-
cone grease (or Vaseline).

TELEVISION 155

REGENTONE

The fault appears on the raster between pro- .
grammes when the picture is blank. It started
as 2 vertical white band about }in. wide, situated
4in. from the left-hand side of the tube. This
vertical band waves about from side to side
slightly. Lately it has broadened, and is now
about 2in. wide and continues to wave about
So far, the fault is not very noticeable when the
programme picture is om, but 1 fear it may spoil
the picture eventually.—B. Brown (Newcastle-
upon-Tyne).

The band could be due to oscillation in the
ELL38. Replace it or clamp an ion trap magnet
to the glass envelope and adjust to eliminate the
band.

ENGLISH ELECTRIC 1650

Please can you tell me how to rewire an aerial
plug for the above set as the plug got badly
damaged and 1 could not tell how it was wired
up. [ bought it from my friend as iny own set
had given up and my aerial has just the ordinary
coax plug, but this set has four leads. 1 have
taken the plug off my aerial and pushed the ends
in the holes marked TV. 1 get sound buf no
picture although there are horizontal lines on the
screen. Is it the fault of the plug not being wired
up properly 2—W, Allen (Leigh, Lancs).

The 1650 is designed for a twin feeder input.
Thus if a coaxial downlead is used it is of little
importance which way round the coaxial is con-
nected provided it is to the TV pair in the plug.
Twin feeder should be used for optimum resuits.
but a picture should be displaved using coavial if
the aerial is efficient and the set is in working
order.

FERRANTI 14T6

No sound at all. All the valves light up and
] have changed them about.—C, Newson (Maid-
stone, Kent),

We would advise you to replace the PCLR]3
sound audio-output valve. This is mounted under
the tube neck in the front centre of the R.F.
chassis (not in the main deck).

EKCO T.221

I am having a lot of interference with the above
set. The main trouble appears to be *sound-on-
vision ”—ITV being particularly affected especi-
ally when loud music is played or voices raised.
In the main the BBC channel is quite steady, but
even so a certain amount of interference has heen
experienced here, too, and a white line can some-
times be seen to be moving vertieally from one
side of the screen to the other. The aerial used
is a dipole. I understand that this is reputably a
bad area for reception and I should be pleased
to receive your views on the subjeet.—D. Holland
(Wigan, Lancs).

To correct the sound on vision, first check that
the local oscillator core on each channel is set
correctly with the fine tuner midway. This
adjustment may be made through the hole in the
cabinet side. If no improvement results adjust
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the air-spaced condenser which is underneath the
chassis near the inside corner of the turret tuner.
From our own experience of reception in the
north we would say that there are very few places
apart from the Vale of York where a single
dipole is any good at all, owing to ghosting.

FERGUSON 454T

1 have lost the picture (no EHT) on this set.
I lhuve checked PL81 and PY81 and associated
resistors, 1 have also checked the two PCF80's.
Could you please tell me what else 1 should check
before condemning the line output transformer ?
Is there any way of checking this ?2—H. Tindley
(London, N.3).

You could check the signal at the output of the
line muliivibrator (V5B and VI14B) with the aid
of a pair of headphones. The line whistle should
be heard if this section is in order and, with the
acrial disconnected. the pitch of the whistle should
vary with adjustment of the line hold control.
Ensure that isolating capacitors are employed to
connect the phones to the circuit to avoid risk of
electric shock. 1f the line whistle is present here
and the PL8! voltages are correct, and if the
valve appears to be working very hot. then the
line output transformer is almost certainly to
blame. Anyway, the next only conclusive test is
transformer substitution.

ALBA Te644

Recently the width has begun to fail about in.
on the right-hand side looking at the screen.
Also 1 cannot achieve optimum sound with opti-
ntum picture when tuning in with the fine tuner.
If I used air spaced cable would the picture be
improved ? It is very poor at present. 1 am
about 50-60 miles from the transmitter and | am
using a combined aerial.—G. Cornick (Weymouth,
Dorset).

Check the H.T. rectifier PY82 efficiency diode.
PY31 and line output valve PL81. Replace which--
ever is low. Also check PCC84 valve on the
tuner unit. The T644 is not a high gain model
and any deterioration in the valves will cause an
inferior performance. Low-loss cable is not likely
to add much to the overall gain, but the use of a
scparate high-gain Band III aerial would be well
worth while.

INVICTA 120T

When | switch on the picture revolves. I have
changed the two ECL80’s.—G. Green (Billesley,
Birmingham 14).

If you remove the bottom cover, you will see
that a 47KQ (yecllow-violet-orange) resistor con-
nects from one end of the control to the line hold
(chassis connection).

Dircctly wire another 47K across this_one lo
decrease the total resistance, ie., two 47KQ in
parallel have an eflective resistance of 23.5Kg.
This should return the hold control to the centre
and allow a new ECL80 to be fitted on the front
end of the inner row to thc right of the tube.
If the hold is unreliable. check the M3 and WX6
interlace diodes under the front end (centre) of
the chassis.

TELEVISION December, 1959

K.B.35

! have two intermittent horizontal lines going
on my screen. They remain perhaps for one
minute to an hour then suddenly vanish, then
come bhack for a few flicks across the screen then
disappear again. 1 have replaced most valves in
the set and looked for loose or dry joints. [
wired in a Brayhead converter myself.—E. Johns
(Hafod, Swansea).

It is very difficult to pin-point this sort of fault
as the cause need not even be in the receiver. A
defective electric light bulb, for example, could
cause such symptoms.

Note the effect of the vertical, lin., height and
hold adjustment. Tap each valve in turn with a
hard object such as a pencil. Try a disturbance
test on the components under the chassis. Replage
original valves and use the receiver without the
tuner.

TUBE CHANGE—HMYV 3806

Would you Kindly tell me what changing a
TAI15 C.R.T. in a model 3806 H.M.V,, to a Mazda
CRMIS51, or 152A, or B entails? 1 understand
that the heater supplies are two volt which I can
obtain from a 2 volt transformer, but what other
alterations are needed 2 Will the EHT be suit-
able? Also will the conversion be quite satisfac-
tory as regards focus and scan? 1 am forced to
make this change as TA15’s are difficult to obtain.
—VW. Prance (Devoran, Cornwall).

The Mazda CRMISI requires a 2 volt heater
supply and has a Mazda octal base socket con-
nected as follows: Heater 1 and 8. Cathode 3.
Grid 5. (Triode tube.) The CRMI152 again has
a 2 volt heater but has a duodecal base wired as
follows: Heater 1 and 12. Cathode 11, Grid 5.
(Triode.)) The CRMIS3 requires 12.6V for the
heater and this is a tetrode tube with a ion-trap
gun assembly. The connections are: Heater 1 and
12. Cathode 11. tIst anode 10, Grid 2. (Tetrode,
ion-trap magnet IT6.) The Emiscope TRI1S5 is a
tetrode tube with no ion-trap and has the follow-
ing base ‘connections (B7B) heater S5 and 7.
Cathode 6. Grid 3 Ist anode 2. Thus if a
CRMIS1 or 152 is used leave the lead ®0 pin 2
(A1) disconnected.

PYE VT4

Occasionally, the frame collapses leaving a
narrow band of light across the centre of the
screen. [ have replaced the frame oscillator valve
(ECCS82), and tested the H.T. rectifiers (PY82%).
After switching the set off (following appearance
of the fault) and allowing things to cool down
the picture is quite O.K. again. The fault occurs
only occasionally.

Secondly, I have been unable (o get any vestige
of a channel 10 signal though the channel 5 signal
is perfectly satisfactory. As yet, my set has no
channel 10 aerial, but I would have thought that
a slight amount of signal would have come
through. Is there any method of adjusting the
turret tuner for the required signal, or must I
return it to the manufacturers >—H. E. Newry
(Calne, Wilts).

(Continued on page 159)
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R. s .c.

(Leeds) Ltd.

BRADFORD, LEEDS
and MANCHESTER

Post Terms C.W.0, or C.0.D. NO C.0.D. under £1. Postage 1/9 extra under £2.

2/9 under £5. Onen to caller
with enquiries. please.

R.S.C. TRANSFORMERS
Fully Guarantecd
Intericaved and Impreznated
Primaries 200-230-250 v 5l ¢/ s sereened
TOP SHROUDED I)IHIE' l!ll{()l GIt
2606-0-260 v v 16/9

250-0-250 v 100 ma, . v
350-G-350 v 100 ma., f.3 +
350-0-350 v 150 ma,
FULLY SHROUDERD
200350 v 60 ma, &

wes c.nom

-

D gt
T DLW < a.

350-0-350 v 150 ma,

Pl

i

3

6.3
3500350v100m9..63

FILAMENT TRANSE ()R \ll- RS

All with 200-250 v 50 c/s Primaries : 6.3 v
15a,5/9: 63v2a.78: 04-63v2a. 79 ;
12vla, 7/11 .Gﬁva&slll 63v6a, 17/9
CHARGER TRANSFORMERS

200-250 v 0-9-15v1ia, 11/9:0-9-15v3a, 16/9
0-9-15v 5 a, 19/9 ; 0-9-15 v 6 a, 23/9.
OQUTPUT TRANSFORMERS
Standard Pentode 5,000 to 3 ohms
Small Pentode 5.000 to 3 ohms.
Standard Pentode. 7/8,000 to 3 ohms
Push-Pull EL84to 3 or 15 ohm

Push- Pull 10-12 watts 6V6 to 8 or 156

a.m. to
Trade supplied.

6 pan. Wednesdays until 1 poni. S.AGE,

CO-AXTAL CABLE lin

75 ohms 14,36 8d. yd.
Twin-screened Feeder 11d, Md.
STANDARD  JACK PLUGS, with
4ft. screened lead. 1/11.

STANDARD JACK SOCKETS
(moulded), 2/9

ACCUMULATORS, 2 v 16 A H. New
Ex-Gov., 5/6 ea.; 3 for 15/,

BATTERY SET CONVERTER KIT
All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250v
50 ¢/s. Supplies 120 v, 90 v or 60 v at 40 ma
Iully smoothed and fully smoothed L.T.
f 2 v at 04 to 1 a. Price Inciuding ¢

cu1t 49/9. Or ready for use, 9/9 extra.
ALL DRY RECEIVER BATTERY
ELIMINATOR KIT.—All parts for the
mruction ol a unit (metal-case
2in,) to supply Battery Portable
recel\'ers requiring 90 v and 1.5 v. Fully
smoothed. From 200-250 v 50 c/s mains.
Price, inc. point-to-point wiring dia-
grams, 39/8 Or ready for use, 46/8.
D.C. SUPPLY KIT.—Suitable for Elec-
tric Trains. Congists of mains trans.
200-250 v 50 c.p.s. A.C. 12 v 1 a Selenium
F.W. Bridge Rectifier. 2 Fuseholders, 2
Fuses, Change Direction Switch, Variable

Speed Regulator. Partially
drilled Steel Case, and Circuit. 29 /9
EX-GOVT. CASFES. Well ventilated,

black crackle finished, undrilled cover.
Size 14 x 10 x 8}in. high. IDEAL FOR

54-56 MORLEY STREET, 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, 12.

i ICX-(EO\"T. MAINS TRANSFORMERS
A

200-250 v 50 c/s input.
Removed from New ex-Govt. units. 22 /9
275-0-275 v 100 ma. 6.3,v7a,5v3a
300-0-300 v 60 ma. 6.3 v 2 a
265-0»265v150ma,63v113 5v33 5V

3a 29.11
350-0-350 v 100 ma, 6.3v 2a.5v. 28 ... 18/
350-0-350 v 160 ma. 6.3 vGa 5v3a.. 27
400-0-400 v 250 ma, 5v2a.5v2a .. 189

45g0-450v230ma 63v3a 63vla, 0
vba .

0-24-26-%8 v 15 a, A.C, (marked with D.C.
rating after rectification.) 69/6 carr. 15/-.

AUTO 0-110/120-220/1240 v. 50 watts ... 8’11
EX-GOVT, SMOOTHING C nm\l.z.sl—l

100 ma 5 h 100 ohms Troplcalised
100 ma 8-10 h 100 ohms Parmeko
120 ma 12 h 100 ohm

150 ma 6-10 h 150 ohms Trop.

150 ma 10 h 150 ohms oo

200 ma 3-5 h 100 ohms Parmeko
0-10-25 v 24 a, 79/8, carr. 15/-.

R 3683 UNITS. Comprising chassis with
strong cover 17 x 10 x 8ins. Over 60 re-
sistors (many high stabllity) and con-
densers, v’holders, I.F.T.'s, co-ax sckts.,
controls. fuse-holders. tagboards, etc., etc.
Exc value at only 7/9 for callers only.
T I{A\Slsl ORS.—Audio types TSl (Bri-
mar), 5/6 Green/\ ellow 8/ B102,
XB104, OCTL. 10/ 2, 16/9: OC45, 0044
17/8: V15/10P Goltop 2wat,t,s output, 17 8.

BATTERY CHARGERS
For 200/250 v §0 c/s A.

ohm. 3
B P“‘J 1012 watts GVG tod5, gl or " 18/9 | BATTERY CHARGER OR INSTRUMEKT | Mains. lgtg;ggg;z puses
“I(“,T"l'\-( s CASE. OR COVER COULD BE USED FOR | 70t te ATer
160 ma 10 h 256 GRS 2 8/9 AMPLIFIER. Only 9/9, plus 2/9 postage. ?ms::‘% cassvs‘.tg v oxxl-léfe;'
ma iR R0 ohms it 250 v a0 ma AN ECTIRIERS || 2nd variable charge
SELENIUM METAL RECTIFIERS | | Now &0, 0 ns. Bran el S, £, QIS
Special quotes for quan:itvl‘es <(> 5(: :o 5,000. carr. 5/-.
H.T. (HAW, ) W, (Rridge) HI-F1 8-WATT AMPLIFIER. Special | Or Deposit d 5
250 v 50 ma ... 3/11 612 a 3/11 | purchase due to cancelled export orders. | month' f;') pa%%nan of
250 v80ma .. 5/11 | &l2via 6/11 | £4/19/9, Carr. 7/6. For 200-250 v. A.C. | 13/3. Few onlv as above
250 v 100 ma... 68/11 6/12v3a 9/ A limited number is available of these | but rated 6 a -
Contact Cooled 612V 4 a 12/3 | highly sensitive push/pull units guaran- | cleared at omy4(.\s. Carr. 5i-. as cases
250 v 80 €12v5a .. 14/8 | teed brand new and in working order and | have become store soiled, Fully guar-
) 715narﬁ; 6/11 gﬂg:lsoz . ég;g wit}} separa‘tiely contrctﬂled inputs for | anteed. 6 v or 12 v 1 amp type. Also
" and gram., etc., etc. Latest g
F.W. (Bridge) 8/11 6/12vi5a ..279 | B.V.A. valves. Excellent performangse %\:lltsgbzlgla?rp%l:frg ;)c train power upply.

24 HOUR SERVICE

VALVES

ALL GUARANTEED

Postage :—Up to 3 6d.; 4-6 9d. Upwards of 6 see our normal terms.

11/

DH63

/ 20P1 12/ /9 \ EF54 4 5

1A / /9 | 6X2 11/9 | 20F2 /9 | DHTT /8 | EF80 5/1/ %%%’ﬁa “ }}%g »f ggﬁg 15
1404 /9 | 6D2 /9| 6X4 " 6/9 | 21A8 9 | DH102 10/8 | EFes /3 | 163 /9 | Ri2 11/9 | UCL82 14’
JC;,EM /9 | 8D6 /9 | 6X5 5/11 | 2518 /9 | DH142 /9 | EF86  16/9 | LN152 /9 | SDEL /9 | UF42 !
1c2 /9 | 6F1 11/9 { 7B7 /9 | 30L1 /9 | DH147 /9 | EFg9 /9 | LN: 18/9 | SP6 /6 | UF89 /
1F1 /9 | 6F6 /9 | 7C5 /9 | 30P16 /9 | DH150 /9 | EF9l /9 | MH4 /9 | SP35 /9 | ULAL /
iF2 6F12 /9 | 1C6 19 | 3524 /9 | DHT19 /8 | EF93 / MU12 /9 | SP42 11/9 | UL46 14/
1F3 5/11 | 6713 19 | TANT /9 | AIMHL _6/9 | DKO1  7/@ | EK90 /9 | MU14 /9 | SP61  11/8 [ UL84 g
1FDI 6/9 | 6F14  11/9 [ 787 9/9 | 53KU  10/8 [ DK /9 | EL32 /9 | N17 /3 | P64 /9 | UU3 /
IFDS 691 6F15  11/9 | 74 79| 54KkU _ 11/9 | DL92 /3| EL33  11/9 | N19 /g | Suet  11/9 | U4 /
1L4 5/11 | 6H6 '3 | 8D2 /3 | 62DDT 8/ | DL93 /9 EL3st  16/9 | N37 19/9 | T41 16/9 | UUS /
1Pl /9 | 6HX6 /6 | 8D3 /9 | 62VP 19 | DL94 /! 199 | N77 19 | U18/20 /9 | UY41 i
1P10 /9 | 6J5 4/9 | 807 /6 | 63ME /9 | DL96 /9| EL41  10/9 | N142 /9 | U22 /9| UY85 10/
1P11 /9 | 6J5G 4/6 | 9D2 # ME ! EAS50 / % N144 /9 | U24 I VP32 /
1R5 19 | 8J6 4/9 | 908 )/ TH /9 | EABC80 9/9 | EL /9 | N148 19 | U2 13/8 | VvS110 3/
185 19t 8J7G /9 | 954 /9 | 171DDP 8/9 | EAF42 /9 | ELO1 /9 | N152 /9 | U31 3/9 | VUI20A 3’
1T4 5/11 | 6K7G /9 |10C1  13/9 | 311SU /9 | EB34 /3 | EM80 /9 | N154 /9 | U35 D/ 17 sl
gég 8/9 | 6KTM /9 | 10F1  17/9 | 451PT 9 | EB4L /8| EN34  11/9 | N329 /9 | U43 11/9 | w47 5/
4 8/9 | 6KBG /9 | 10LD: } 1U /91 EB9l  5/9| EYS]T 11/8 | N709 /9 | U4 /9 | WI50 @y
K 6L1 ‘8 | 10LD12 15/9 | AC6PEN 5/8 | EBC33 )/ Y86 /9 | N727 /9 | US0 /9 | WT19 /
m; /9 | 6L12 /9 | 10LD14 15/9 | AC/HL 5/9 | EBCA1  9/9 | EZ35 9 | OM4 /9 | Us2 19 | W27 /
401 /8 | 6L18  11/9 | 10P13 /9 | B3 /9| EBC0 11/8 | EZ80 /9 | P61 /9 | Usd 10/9 | WDl42 @/
533(} /9 | 6L19 11/9 | 10P14 /9 | B65 /3 | EBF80 /9 | EZ81 8/11 | PCF80 /3 | U8 / 709 3
25 ; g{:%% 8 1’ {g%s g;s B152 5 E(B;IC’% ; EZ90 00 /9 | PCF82 /9 | U159 /9 | X17 /
GABS 1219 |6LDI2 9/9 |13aT7 /8 |B3le 8| ECCEl 78| Cua . op | b 138 (Ul e8| xm 10
6AGSG 11/8 | 6L.D20 /9 | 12AU6 /9 | B32Y /9 | ECC82 /31 GZ32  11/- | PCL84 /9 | U152 8/9 | X118 Y
SAJB /9 | 6M1 19 |124U7  g/g | B3 99| EC /91 G233 10/8 | PEN45S 79 | (133 gig | X127 .
/9 | 6 /9 | 12AX7 / 719 /9 | ECCB4 /8| GZ34 13/ | PEN46 6/ ‘a | Y63 i

6A15 /9| 6P25  11/9 | 12S37GT @/ | CCH35  7/9 { ECC85  9/8 | Gz /9 | PL33 yg | US4 919 | 763 /:
6AMS /9 | 6P2B /9 | 135PA  3/3 | DI 2/3 | ECCO1  4/9 | HL41DD PL38 1g/9 | U281 /9 ¢ 766 /
GAME /9 | 8QIG .9 | 13VPA /9 | D63 2,3 | ECF80 12/ 11/9 | PLS: 13/ | U282 99 | Z717 /i
220.: /9 | 8SGT 15A6 19 | D77 5/11 | ECF82 12/8 | TW4/350 ~9/9 | PT.82 9/9 | U319 8/9 | Z142 %
Q8 7 SK7 /9 | 16A5 6/9 | D152 89| ECH81 8/9 | TW4500 9,9 | PL83 10/ | U381 8/9 Z145 9/9
GATG 71 gglﬁ;gg 2 | 18a8 79 gﬁg&l; g; ECL80 10/9 KTz 9/p| PY31 11/9 | U103 Z150 9/9
ot 7 5G 19 | 1723 9/9 [ DFo1  5/11 | ECL82 11/8 | KT36  9/9 | PY80  %7/9 UABcaom/e 7152 5/9
6BES /9 | BUAGT 12/9 | 19X3 98| pre2 g/ | EF39 5/- | KT44 9/9 | PY81 8/9 | UAF42 10/6 | 2719 5/9
6BG6G 16/9 | 6U8 /9 | 19Y3 9/9 | DF96 g/ EF4l 811 | KT45 9/9 | PYS2 89 |UB4l 11/81{ 2729  16/9
6RY5 /9 | 6Va /9 (20D1  14/9 | DD6 11/ | EF42  @/9| KT6l 11/9 | PY83  8'9 4 /9 | ZD17 K
6BY7 V6GT 20 / UBFe0 o6 h 4
B 19 | 6V6 } L1 9/9 DD4l 89! EF50  4/9| KT3C "9/9' PZ30 16/9 | UBF80 9/6 | zD152 59
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DO-IT-YOURSELF

TRAINING TECHNIQUE

[W. xRADIO s ELECTRONICS

You LEARN white you BUILD...

SIMPLE... PRACTICAL ...FASCINATING . ..

ANNOUNCING—after years of successful operating in
other countries—the latest system in home training
in electronics introduced by a new British training
organisation. AT LAST—a simple way of learmns
—by practical means—the ‘how and why' of .. %,
electronics with the minimum of theory and ! "3
no mathematics! YOU LEARN WHILST
BUILDING actual equipment with the
components and parts which we send you
—and You really have fun whilst learning!
And afterwards—you have a first rate plece

e B e andnon 1tnmane | LOTS OF msmucnv&
EXPERIMENTS AT HOME!

serviced. THIS NEW SYSTEM brings
No Mathematizs!

an exciting new opportunity and is
very moderate in cost. Post the
I To: RADIOSTRUCTOR (Dept G29)
46 Market Place, Reading, Berks.

I Please send brochure without obligation to:

coupon now without any obligation
for full details.

I Name >

Address.... ...

12-59

RADIOSTRUCTOR

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.

For full details write direct to :

ViDIO REPLACEMENTS
LIMITED

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

or
TIDeway 4506.

Tel.:

BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

h ¥ A Y hl
RES/CAP. BRIDGE _ 37/- SAME DAY SERVICE
. p. & p. 2'-
Checks all types of resistors, condensers ] [} 1
s of resist , NEW! TESTED! GUARANTEED !
Builc in 1 hour. Direct reading

1R, 185, 1T DAFAL, DF91. DK91, DK92, DL92, DL4, any 4 for 25/

READY CALIBRATED SETS o2 35 DESG, DRSS, DLOS Y Lot d5l6

Stamp for details of this and other kits. GK'TG 6K8G. 6Q7G, 6VEG, 6X5G or 5Y3G .. . [or 27~
R o Rt e e nam| | 1A0T 148 L8 13 BGT g6 EAFR 80| 2E ZSITRT 1D

igh Mews i i / 9/-

Raleigh Mews, Raleigh Street, Nottingham 1HSGT 100 | 6076 26 1 3oLt 75 | secst / Fw4/aoo 9/6 U 1%/
INSGT 10/- | 6Q7GT  9/6 | 35L6GT 10/- | ECC82 66 | GZ32 9/- | U50 €

B.B.C.-LT.V.-F.M. AERIALS 1R5 8/9 | 6SLTGT 7/- | 35Z4GT 6/ CC83 7/~ | KT33 7- | U52 4
.G (BAND 1) Telo-| | 15% 9/- | 6SNTGT 5/8 | 35Z5GT 8/6 | ECC84 8/ T4l 14'6 | UT6 2

b oA 1 otan 1S5 /3 | 6UAGT 11/ ECC85 9/6 | KT6l 10/~ | U8 2

Y M A | 114 /3 | 6V6G - | 50CD6G 26/9 | ECF80 11/6 | KT 66 | UABCBO 8/

=k i ; 1U5 6 | 6V6GT 7/6 | 50L6GT 9/9 | ECFA2 11/6 | KT71 12/6 | UAF42 9/

LT.V. (BAND 3. 3 Ele-| | 3A5  10/8 | 6X4 6/9 | AZ31 9/ | ECH21 20/6 | MH4 6/- | UBC4l 8

ment loft array. 24/-. 5[ | 3Q4 /6 | 6X5GT - B3 15/ CH35 6/ | MUl4  9'- | UBF80 &/

Element., _32/6. wall| | 3s3 19 | 787 .| CLas 136 | ECH42 9/6 | MX40 12/6 | UBF89 8/

mounting, 3 Element. 33/9. 3v4 16 1 7C5 ' | DAC32 10/- | ECH81 / N18 8/6 | UBL21 20/

5 Element. 41/3. 5U4G /6 | 7C6 - | DAF91 6/3 | ECL80 8/8 | NI52  10/- | UCC84 12/
o +| | 3vac 103 | 7HT . | DAF96 8/6 | ECL82 10/6 | PCC84 7/9 | UCCBS ~ 8i-
EDURDID, difs 5Y3GT 7/6 | 7187 /9 | DCCO0 10/6 | EF39 /6 | PCC89  14/- | UCF80 14/-
R Gl e 574G /6 | 7Y4 8/- | DF33  10/- | EF4l /6 | PCF80 7/6 | UCH21 20/6
. 4u3. 145 Element, 4891 | gALS /9 | 10c1 14’6 | DF91  5/3 | EF42 11/6 | PCF82 9/3 | UCH42 ~ 9/-
-7 Wall mounting, 1+3 Ele-| | gays 5- | 102 17:6 | DF96  8/6 | EF80 J CL82 9/3 | UCHRL g/-

ment, 56:3. 145 Element| | §AMg /9 | 10F1 156 | DHT6  6/6 | EF /6 | PCL83 12/6 | UCL82 11/

63/ Chimney and mast] | 6AQs 7/- | 10FO  10/8 | DH77  7/3 | EF86 11/6 | PCL84 11/6 | UCL83 14/
O 6AT6  7/3 | 10P13 15/9 | DK32 14/6 | EF89 8/- | PENA4 11/- | UF4l 4
FOL (BAND 2).  Loft 28/-. 3 Ele-] | gRag 6/- | 12AH8 10/6 | DK40 14/- | EF91  3/9 [ PEN36C 9/6 | UF42 1
ment loft, 52/6. S/D loft, 12/6. Externall | gppg 7/- | 12AT7 “7/6 | DK91  6/9 | EF92  4/6 | PEN45  8/- | UF89 4
§'D, 26/3. State channel when ordering.| | 6BH6  ¢/9 | 12AU7  6/6 | DK92  8/6 | EL33 10/~ | PEN46 56 | UL4l 8/
¢.w.0 or COD PP 26 Coaxial cabie.] | 6BJ6  6/- | 12AX7  7/- | DK9%§  8/6 | EL38  21/6 | PL36  13/- | UL4d 216
B for Miastrabed hars oot O1 | 6BRT 1gig | 1amAs 8| DL3  C|ELAL  oi )\ DL ide | ULet 8-
6BW7  6/6 | 12K7GT 6/6 | DL35 12/3 | EL42 10/ 8 = -
KA ELECTRONISs ot Tl | E050c o84 | IIRICEA8 | Bt 98| U 'HE) pth e BHY 40
Sur 1 B
o S T o T gme (39| gsipie g Eve oe) ERmoggiti g

/i i
TRANSFORMERS 6F14 17/8 | 19AQ5 716 | EAF42 9/6 | EMB4 10/~ | PY8l 69| VP4B 98
) = ) 6K7G_ 3/9 | 20F2 17/6 | EB91  3/9 | EY5l  9/6 | PY82 7/ | VP4l  6/-
Suppliers to B.B.C., LT.A. and leading 6K7GT 8- | 20L1 17/ | EBC33 /- | EY86  9/- | PY83 8/~ | W6 6/8
radioc manufacturers, single or long B8K8G 8/9 | 25A6G 11!- EBC41 8/8 | EZ40 7/6 | PZ230 17/- | W7 4/8
runs, prompt delivery, home and 6L1 168/9 | 25Z24G EBF80 8/8 | EZ41 7/6 | SP61 3/8 | 277 39
export. . Post  6d. c1)631" valve
extra.
P o | IREADERS RADIOQ 2 55,0
M. Transformers - gains amage in
Shirley, Solihull, Warwickshire 24, COLBERG PLACE, STAMFORD HILL, An'I;raél%itDGdP:rxcterla.z/a
Tel. : SHirley 2483 LONDON, N.16. STA. 4587 oxtra.
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We suggest you check the PL82 frame output
valve, which is next to your ECC82. As your fault
is intermittent (and, presumably, you have no
oscilloscope) a simple check of the PL82 stage is
to apply a 6,3V A.C. signal (from the C.R.T.
heater) via a .1uF capacitor to the control grid
whilst the fault is on. If this latter stage is O.K,,
a distorted raster about 4 to 5in. high will result.

Channel 10 should appear on the VT4 on posi-
tion 9 of the tuner.
a readable signal without an aerial and you may
have to replace one or both of the turret valves.
We do not advise you to tune up the turret ipless
you are experienced in these matters.

FERGUSON 992T

This set has a blank place in the top side of
the cabinet for ITA conversion, but no tuner is
fitted. Can you tell me the tuner required and
its connections 2—W. A. Goodnight (Chessington,
Surrey).

A Schedule E receiver requires a Type A ITA
tuner, while a Schedule A to D receiver requires
a Type Bl tuner.
the former is required in the case mentioned.
Fitting instructions are supplied with the tuner,
which can be obtained from most Ferguson
agents.

REGENTONE T176

. After fifteen months of use this set has
developed a picture fault, the trouble being- that
the picture is cramped about 2in. at the top. 1
have a service manual and circuit tester. The
PCL83 was tested 'and found to be. low in emis-
sion so I replaced it. The picture was all right
for about an hour and then dropped or cramped
to 1 to 2in. Y am sure my trouble is cramping
and not fold-over. I cannot adjust it with the
height control or at the back with the frame line-
arity control which only stretches out the lines and
the picture is out of proportion. 1 have inter-
changed valves of the same type in the set without
success.—J. Deighton (High Wycombe).

Try another PCL83. If still at fault, check the
components from pin 6 of the PCL83 base through
a 270k resistor, .02pF and .014F capacitors.
1.8M resistor (to chassis). Then check the .001xF
and other components associated with the PCL83
circuit.

COSSOR 938F

The vertical and horizontal holds are very
critical. After changing various valves and test-
ing condensers, etc., I tried a 6.3V isolation trans-
former on the tube, this did improve the picture
slightly, but there was no improvement on the
vertical -and horizontal hold.

There is also a discharge at the spring clip that
is fitted (o the clamping band at the front of the
tube and resting on the top of the tube. When
this discharge takes place, the picture becon]es
bright and very good, but it slowly darkens again.
—E. Hillman (Stoke-on-Trent).

PRACTICAL TELEVISION

We doubt if you will receive -

However, it would seem that-
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You may be able to make better contact with
the aquadag if you take a long spring right across
the top of the tube from the clamping band to
the sidc support. If this fails to cure your spark-
ing suspect the SU61 on the line output trans-
former. The poor sync is normally due to faulty
6ABS8’s, faulty 12AU7, or poor chassis contacts on
the tagstrips beneath. The pull-in range of the
line oscillator may be reduced by changing the
02uF from grid pin 7 of the 12AU7 and chassis
to .01uF or .0054F. Weak frame may be caused
by a faulty interlace diode in the grid circuit
(pin 2).of the. 6AB8 frame oscillator adjacent to
the 12AU7.

FERRANTI T1205 .

This . set has developed a loud hum, which
varies according to the brightness of the picture.
I have tried to adjust this by the tuning coils, but
the hum disappears and I get sound on vision.

I have been given a new Cyldon TVI12K/UI10L
tuner and wish to know how 1 can insert it into
my set. It has separate Band 1 and 3 aerial
inputs, and the leads to the set are fitted with
valve pin inserts, one is marked ‘ mixer™ and
the other is unmarked. The converter is wired
to four of the pins on each insert.—E. T.
Hammond (Edgware, Middlesex). .

. 3

This trouble may be caused either b¥ mis-
alignment of the sound channel, resulting in the
passage of the vision signal and causing the hum
effect, or overloading of the first valve due to too
strong an aerial signal. In the former case, re-
alignment would solve the problem, and in the
latter, an aerial attenuator would help. The
turret tuner mentioned is not suitable for the set.

PHILCO 1800

Up to the present I have had one new tube,
two valves and six metal rectifiers replaced. With
the new rectifiers, the picture is perfect for about
two months then it begins to darken and creep
in top and bottom, steadily worsening until
replaced by new metal rectifiers. The set then
goes through the same procedure. All the main-
tenance has bheen carried out by the local TV
engineer.—J. Ekkels (Kilbirnie, Ayrshire).

It would appear that the surge resistor to the
metal rectifier has been shorted out, and that the
voltage tapping is incorrect and the receiver is
being overrun, or that the rectifier is not bolted
flush to the chassis. The original type of rectifier
should be replaced with an FC101 or the mount-
ing modified to accept a larger type FC31.

QUERIES COUPON

r
|
| |
I This coupon is available until DECEMBER 22nd, 1959, and |
I must accompany all Queries sent in accord with the I
I notice on page 155, I
I PRACTICAL TELEVISION, DECEMBER, 1959. I

Pub.nshed on the 22nd of each month by GEORGE NEWNES. LIMITED, Tower House, Sonthampton Street. Strand, London, W.C.2. and

E%m,ed in England by W. SPEA’

IGHT & SONS, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON &

'TCH (A/sia), LTD. South Africa Weus s CENTRAL NEWS AGENCY. LTD. Subscription rate intluding postage for one year-:

Inland £1.2.0, Abroad £1.0.8 (

19s.). Registered at the Gefteral Post Office for the Canadian Magazine Post.

' =
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SETS & COMPONENTS

H.M.V. 15IN,, English Electric 15ln
Ultra, etc., Televnslons not working,
originally £175  each. £5/10/-,
TOMLINS, 127, Brockley Rise. Forest
Hill, S.E.23.

IT'S A KNOCK-OUT !!

— the number of spare parts
we stock for Radio and T.V.
— and at lowest prices, too,
SEND FOR FREE LISTS
MAINTENOR RADIO
222, Gt. West Road, Hounslow.

144 MIXED RESISTANCES. 10/-; 72
mixed Condensers, dmmi{.-01lmfd.,
stlver mxca paper and mica, 18/-, all

1/6. LEDSHAM
TRADING CO Ledsham Cheshire.

VALVES, new and used, from 1/6
eachi, all guaranteed. All types
Radio, Television Components. Lists
free. HAMILTON RADIO. 237, Sed-
lescombe Rd. N., Hastings.

REBUILT TV TUBES

FULLY GUARANTEED 12 MONTHS
ALL MAKES — 127 to 21”

BLANE & MARTIN ELECTRONICS
SANDOWN LANE

LIVERPOOL
Tel. SEF. 3428

Details on request.

(tested, working).

VALVES 1/- each
har-

Radio/T.V. List stamp. 85.
minster Ave.. Bournemouth.

SAVE ON REPAIRS.—100,000 salvaged
Radio and TV Spares. Valves. Tubes
for practically any set made since
1936. Prices from: LOT. 17/6; FOT.
7 6; osc. tr.. 6/-; Sound, 2/6; ‘Mains.
10‘'.; EHT Mains, 50/-; Def. Coils,
12/6; Speakers, 5/-. Tubes, Mullard,
Mazda. etc.. 9-10in.. 30/-; 12-14in.,
£2/19/6; 17in., £3/19/6 All picture
tested. htted free or sent subject to
14 days’ money-back guarantee;
Mullard 6 months’ guarantee. Vailves.
1.000 types from 1/6; EF91, EB9I.
6J5. 2/6; EPF80, UF42. 10F1. 6F1.
BSNT. 3/6 We can save you pounds!
Send s.a.e. with enquiries or for com-
plete list. “ST. JOHN'S RADIO.”
156. St. John's Hill, S.W.11. (BAT 9838.)

SURPLUS STOCK
BRAND NEW
MULLARD WIDE ANGLE

177 AW 43/80
TELEVISION TUBES
£6-0-0 c.w.o.

N. SHARPLES
125, BLACKPOOL RD.,

ST. ANNES-ON-SEA, LANGCS.

Practical Television Classified Advertisements

RATES: 4/~ per line or part
thereof, average five words to line,
minimum 2 llnes. Box No. 1/- extra,
Advertisements must be prepaid
and addressed to Adverﬁsement
Manager, * Practical Television,”
Tower House, Southampton St.,
strand, London, W.C.2.

SETs & COMPONENTS (continued

NEW TUBES

2 Years’ 1 Year
Guarantee Guarantez

12 in. Type MW ... £10.10.0 £7.10.0
14 in. Type M.W. ... £10.10.0 £8. 0.0
17 in. Type M.W. ... £12. 0.0 £9. 0.0
17 in. Type C.R, M . £13.10.0 £10. 0.0

and Equlvs Carriage Ss.
10 in. Cossor, NEW—£5.10.0

LINE OUTPUT
TRANSFORMERS

Direct Replacements for 500 sets. Compare
these prices. (Add 2s. éd. post) :
Pye. LV30, 16T, CS17, etc. ... 50/-
18T, V4, etc, LV21, Luxury 17,
CW 17CS . .. 60/-
Cossor. 930, 93! 933 934 etc. 60/-
Baird. T29, TI63, 53/~

|
T164, T167, T171, 2014, 1712, etc.,
1812, etc..
And Line Osc., Frame O/P and
Scan Coils.
NEARLY ALL SETS COVERED.
State Make and Model. S.A.E. please.

OTHER BARGAINS—NEW !

AUTOCHANGER, BSR UASB,
only £6.15.0.

VERDIK Quality-Ten Amplifier and Pre-

60/
Osc.,

4-speed

amp., 10-watt Ultra Linear. For the

connoisseur. Listed 23 gns. Our Price
£13.5.0.

Carriage, etc., on the above, 5/-.

Transistors. Only

Equiv. Red Spot, TSI
5/-.

WESTWAY RADIO

5, Westward Way, Harrow, Middlesex.

TELEVISION TUBES

NEW TV TUBES. TWELVE Months’

Guarantee

£ sl
12~ CRM 121 7.10.0
12" MW 31-74 7. 0.0
14~ MW 36-24 8. 0.0
147 AW 36-21 9. 0.0
14" MW 36-44 9. 0.0
17" MW 43-64 9. 0.0
17" MW 43-69 9. 0.0
177 AW 43-80 ... «w. 10. 0.0
21" MW 53-20 ... ... 15. 0.0
21* MW 53-80 . 15, 0.0

FULLY Rebullt TV Tubes TWELVE
Months’ Guarantee
MW and AW types fitted with NEW

“guns " supplied by MULLARD, LT£D ’
sedle

12 MW 31-74 CRM 123 5 .0.0
14~ MW 36-2¢ CRM 141 5.10.0
14~ AW 36-21 CRM 142 5.15.0
17" MW 43-6¢ CRM 171 6.10.0
17 MW 43-69 CRM 172 6.15.0
17" MW 43-80 CRM 173 6.15.0
21~ MW 53-20 CRM 211 8.15.0
21* MW 53-80 CRM 212 8.15.0
15~ CRM 152 CRM 153 6.10.0

( nss()R 3 -WATT AUDIO 1\\Il'Lll"Il R
KIT, k. 10" eliptical and 4" round
speakers A C. mains. 3 valves. List £9.15.0.
OUR PRICE £6.15.0.
Carriage for each item 10 -

CATHODE RAY TUBE SERVICE

35, Broomwood Road, St. Paul’s Cray
Orpington 21285
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ALRTIALS AT TRADE PRICES
For Example DOUBLE FIVE ARRAY
1COSTS ONLY 60/-.
Band III ‘Self-contained Pre-Amplifiers
Only 60-. Band II 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 d.
Standard 6d vd. Diplexers, 5/- each.
S,AE. R FULL LISTS N
North
“ilts.

(continued)

G. AL Sl‘lb\\(xlu, Broadficld,
\\Iﬂ\‘lll Nr. Chippenham, Wi
Tel. : Marshfield 236,

RECLAIMED VALVES.—Send

perfect. Huge stocks. Any

price 5/- plus 6d each;
LEWIS. 57,

delivery by retu
Chalford Walk. Woodfmd Grecn,

Essex.

s.a.e.
type.

NEWT.V. TUBES!—2 Yrs. GUARANTER
Suitable* Plug-in ' replacement for Mullard,
Mazda and other CRT. 14in. all types,
£10.10. 17ln all types (except CRM), £12.

in. CRM types, £13.10. S.A.E. for CRT list.
BIAYIIE \I) ’l‘l RRET T Ul\l-.RS for any
area. will convert over 600 models. 137/6.
State model and channel. ' Television
Circuit Refinements.”” A very useful hand-
book. Price 5/8. Satisfaction or money
rcefunded All items carriage paid. Terms

Ww.0.

UPPLIES, 34, PRINCE STREET,
BRISTOL (bBept. PUT.2).

HASE

I.F. STRIPS, with valves.
Valves. 6/-; both new.
in makers boxes and post paid.
S.A.E. for list. J. AYRES. 151,
Brighton Rd.. Surbiton. Surrey.

45 MC/S
23/6; 12AX7

SALVAGED VALVES

All at 2/8 cach

EF91 u3l 10F1
DH17 VP4B B35
VAL ECCst KT33C
EB31 EF30 KT36
6P28 & Many Others
Minimum Order £1. S.A.E. for List.

All Valves Tested on Mullard Hizh Speed
Valve Tester. C.W.O.to—
ARION TELEVISION, 4 Maxted Rd., §.E.13

Television owners.
factory fresh. 9in.
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.

CALLING 9in.
Brand new.

600 BARGAINS. Send stamped ad-
dressed envelope for free list. W. A.
BENSON. 136. Rathbone Rd.. Liver-
pool. 15,

T/V SPARES

LARGEST RANGE OF NEW
AND USED SPARES

Line Outputs our Speciality. Used from £1,

New from 45/-. Also breaking hundreds of

T/Vs for Spares. All Coils. Transformers,

Chassis. Valves. etc. No Lists. Send S.A.E

and State Requlrements for Immediate
e.

VALVE KITS. A complete Kit for YOUR
set (one of each type) from 50/-. Quote
Model Number for exact price.

T,V BARGAINS. Reconditioned All”
channel Models at New Low Prices. l4inch
from 22 gns,, 17inch from 29 gns. Fully
guaranteed. Terms available.

T.C.5.LTD., 25 Brosfsy, Sugsy: ~o-t
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UNREPEATABLE OFFER

200 Only :
17in. S/H T.V. Sets.

13 Channel £15. 0.0
5 . £10, 0.0
14in. 13 » £10. 0.0
5 o £7.10.0
200 pot working, offers wanted.
Also 12in., l4in., 17in., and 2lin.
Regunned T.V. Tubes, 12 months”
‘guarantee, lowest prices.
Call or phone only,
~C. EDWARDS
1070, Harrow Rd., N.W.I0.
Phone : Ladbroke 1734,

T.Y. TUBES. Genuine re-gunnea
tubes with 6 months’ guarantee; 14in.
rectangular and 17in., £6 each, car-

riage extra. T.V. ELECTRIC &
CYCLE CO., 1 High St., Chalvey,
Slough (Tel.: 21860).

RENFREW ELECTRONICS

ANDERSON DR., RENFREW
REN 2642

YOUR GUARANTEE TO
CHEAPER VIEWING

17° Mazda Tube with new
ount’ ...

American Gun-m £7.15.0
14" Mazda Tube with W
American Gun-mount .. £6.10.0
17° Mullard Tube with new .
American Gun-mount ... £7.15.0
14° Mullard Tube with W
American Gun-mount £6.10.0.

One Year’s Guarantee. Cash with Order.
Ts. 6d. allowed on old tube returned in
carton supplied.

Dealers’ Inquiries Invited.
Less than 1 per cent. returns.

FiIX IT YOURSELF AERIALS! Pre-
assembled ready for instant fitting. New
season models. Loft 5EL, 30/-. Clip on 5EL.
30/-. 8EL, 42/6. Diapole + 5EL + Chimney
Kit, 75/ FRINGE AREA MODblS l'or
high g Band 1, 3 L array. 80/-. Band 3,
)ouble 5 Array. 79/6. Double 8 Array, 100/~
Fringe area sufer low loss Coaxial, 1/3 vd.
Standard low V. Fault
Finding Book,” 5/8. All items carr iage paid.
. S.A.E. for aerial list, etc.

HASE SUPPLIES, 34, PRINCE STREET,

BRISTOL (Dept. P.T.1).
MISCELLANEOUS
LOUDSPEAKERS, Electric Clocks
and Shavers repaired promptly.

FOR SALE

VALVES, Condensers, Record Chan-
gers and Players Cabinets, Ampli-
fiers, Speakers, eic., etc. Send for
free list to: H. F. JAMES 21, Clare-
mont Rd. Twickenham, Middx.

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
(Tel.: 69018.) .

ASTOUNDING VALUE.—9in. Tele-
visions, 45/-; 12in. Televisions, 70/-;
14in., £8/10/-; 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.

SATISFACTION ASSURED. — 12in.
Televisions, £8/10/-; 14in., £16;
17in., £19/10/.. Write for quotation,
stating requirements. We guarantee
satisfaction. TOMLINS, 127, Brockley
Rise, Forest Hill, S.E.23

SPECIAL OFFER. — Famous Pye
Invicta 12in., 13 channel, Televisions
(without tubes or valvés), £2/15/-,
otherwise complete. Each one with
walnut cabinet and Pye 13-channel

turret. TOMLINS, 127, Brockley
Rise, Forest Hill, S.E.23.
NEW ELECTROLYTICS, 12 for 5/-:

50 Resistors, 5/-; 25 Condensers, 5/-;
Metal Rectifiers, 250v. 60ma., 4/6;
P.M. .Loudspeakers (used), 7/6;
Valves from 1/6; Complete Kits:
Crystal Set 7/9, Pocket Transistor
Radio 27/9, Valve Radio 36/-. All
guarantieed; postage extra; lists free.
HAMILTON RADIO (T), 237, Sedles-
combe Rd. Nth., Hastings.

MAKING YOUR OWN TELESCOPES.
Enlargers. Projectors, Viewers.
Microscopes, Episcopes, etc.,, then
our booklets '* How to Use Ex-Gov.
Lenses and_Prisms,” Nos. 1 and 2,
2/6 ea., will show you easily and
quickly how to achieve the finest
possible results at lowest possible
cost. The most comprehensive lists
of optical and scientific equipment
in the Brmsh Isles is free for s.a.e.

W. NGLISH, Rayleigh Rd..
Hutton Brentwood Essex.

RAYMOND BURTON T.V. Castors
lengthen the life of your set.

Rubher
tyres, ball-bearing plate, 18/6 set:
Shepherd, 32/6  set, post  free.
RAYMOND BURTON PIANOS,

Sutton-on-Trent. Newark, Notts.
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FOR SALE (cofginued)

SERVICE SHEETS; also Current and
Obsolete Valves for sale. JOHN
GILBERT RADIO, 20, Extension,
Shepherds Bush Market, London,
W.12. (Phone: SHE 3052.)

1,000 TELEVISIONS, all makes, from
£3 working, 10/- not. Callers only.
9 till 6, including Sats. 39. White-
horse Lane, Stepney, London.

SERVIGE SHEETS

SERVICE SHEETS FOR SALE, all
types, from 1/. each. Also Radio,
Television Books. Lists free. 100
Television Service Sheets. coverin 15
330 popular models, 18/6. HAMIL’I‘O

RADIO, 237, Sedlescombe Rd. -N.,
Hastings.

SERVICE SHEETS, Radio, T. V
5,000 models. Lists 1/., S.A
enquiries, TELRAY, 11, Maudls.nd
Bk., Preston,

SERVICE SHEETS.—We have the

largest stock of Radio and TV Ser-
vice Sheets in the country for sale
at 4/- ea. and for hire. Why
tolerate delay in obtaining Service
Sheets when we will despatch by

return? List 1/-: s.a with en-
quiries. S.P. DISTRIBUTORS 11, Old
Bond St., London, W.1

SERVICE SHEETS.—Radio and TV,
2/6 ea.; or hire. List 1/-; s.a.e.
GLOBE SUPPLIES. BCM/Electirique,
Monomark House, London, W.C.1.

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.l.

SERVICE SHEETS for sale, T.V. 4'-;

Radio. 3/-; also hire; 1mmed1ate
delivery; s.a.e.. please. Callers wel-
comed. SULTAN RADIO, 6. Mt.
Ephraim Rd.. Tunbridge Wells, Kent.
(Phone: ‘22710J

WANTED

IMPORTANT ! New Valves and
Metal Rectifiers wanted. state price.
Same day payment. ROBERT. +l4,
Whitefoot Lane. Bromley, Xent.

ALL TYPES OF VALVES WANTED,
PL81, ECL80. EY51. U25. PCF80,
PZ30, U801, etc.. etc., Best cash price
by return. STAN_ WILLETTS. 43,
Spon Lane, West Bromwich, Staffs.
(Tel.: WES 2392.)

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.

MODEL LOUDSPEAKER SERVICE, | BOXMAKERS, 75a, Godwin St.,
Shipton on Cherwell, Oxford. Bradferd, 1.
TELEVISIONS.  12in., 14in., 17in. and

PHOTOELECTRIC PARKING LIGHT
SWITCH will switch your lights on
at dusk—off at dawn—automatically,
while you are at work, in bed, or
away from home. Controlled by
light. Transistorised. Negligible
consumption (.008amp.). Protect
your car at night. Avoid accidents,
fines. Save your battery. Kit of
parts, 52/6; built and tested, 57/6:
instructions only, 1/-. Pat. applied
for. “ ST. JOHN’S RADIO,"” 156, St.

John’s 'Hill. 8.W.11. (BAT 9838.)

Projections. Require attention, from £3.
In working order—12in. 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 Paid.

www.americanradiohistorv.com

NEW T.V. VALVES WANTED.
valves, cash by return, to: P.
ANDREWS, 61-63, Rosemary Rd..
London, S.E.15.

Send
J. P,

A PROMPT CASH OFFER for your
surplus Brand New Valves. Speakers.

Components, Test Instruments etc.
R.H.S.. 155, Swan Arcade, BErad-
ford, 1. .

NEW VALVES WANTED.—EY51,

ECL80, PCC84, PCF80. PCL83. PL81.
PCL82. PY8l. RI19. U801, 30P4. etc.
Best cash prices by return. DURHAM
SUPPLIES, 175. Durham Rd..
Bradford 8, Yorkshire.

(Continued overleaf)
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_ EDUCATIONAL

EASY MATHEMATICS——Course 21/-
for Radio/TV. Write. TUTORIALS,
200. Buchanan St.. Glasgow, C.IL

INCORPORATED

Practical Radio
Engineers home study courses of
radioc and T.V. engineering are

recognised by the trade as outstand-
ing and authoritative. Moderate fees
to o limited number of students only.
Syllabus of Imstructional Text free,
“’The Practical Radio Engineer,”

journal. sample copy 2/., 6,000 Align-
ment Peaks for Superhet,s 5/9,
Membership and Entry Conditions
booklet 1/-, all post free from the
SECRETARY. I.P.RE. 20, Fairfield
Road. London. N.8.

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., ete. Build your
own equipment w*ith Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS. Intertext House.
Parkgate Road (Dept. 514), London,
S.W 1t

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. G78, 46, MARKET PLACE,
READING, BERKS. 1259

RADIO

AT LAST VHF/IM/AM for the family
man.,  Astonishing De luxe VHF/FM Radio

. Merging of world famous Co., enables
us to offer DE LUXE VHF/FM/AM
Radios for £15.10.0. Factory fresh, Maker’s
guarantee. extra thrilling quality. All
features including Ferrite aerials. Our
satisfaction guarantee or purchase price
refunded. AC 200/250 v. Smaller radio
with VHF/FM/AM, £13.10.0. originally £21.
Or Miniature Superhet two-wave model,
£8.10.0. Carriage paid. Hend for illus-
tration. TOMLIN ELECTRICAL, 127,
Brockley Rise, London, S.E.23.

AERIALS

MAKE YOUR OWN AERIALS
SAVE ££8~

TV aerial manufacturer offers ** do-it-
yourself " kits. 50 components include
castings, pressings, mouldings, tubes,

brackets, can be utilized to make-100 differ-
eént models, TV, V.H.F., amateur. Brochure
gives full illustrations, element dimensions
and prices. Discounts for quantities.

THE RICHARD MAURICE

EQUIPMENT CO,,
Portsmouth Road, C(obham,
COBHAM 3239.

surres.

SITUATIONS VACANT

TELEVISION SERVICE
ENGINEERS

required for new factory in
S.E. London.

Good prospects in an expanding
organisation with opportunities for
employment on experimental work.

The Company operates a Super-
annuation Fund and has an active Social

and Sports Club.

Write stating age, experience and
qualifications to :

BRITISH RELAY
WIRELESS LTD.

1-7 Croft St., BERMONDSEY,
S.E.8

A Career in
Telecommunications
with good pay and

all found, as a

WIRELESS
or TELEPRINTER
OPERATOR

in the

Royal Air Force

Vacancies for suitable men
now. Train for a responsible
job in the vital R.A.F. com-
munications system. Good
chances of promotion, full
allowances; month’s leave a
year; chance to travel, and all
the wider interests of Service
life. Call or write for details
to: Central Recruiting Office,
(PTN 535), Victory House,
: Kingsway, W.C.2.
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SIM-TECH SELECTED
BOOKS

These practical books teach you
the techniques you need to
MAKE MORE MONEY or GET
MORE FUN from electronics.

PRINTED CIRCUITS by Morris Moses.
(No. PG.81.) Clearly explains the develop-
ment, use and repair of printed circuits.
together with the special resistors, capaci-
tors, valves, transistors, etc., used with
them. Printed circuits are here to stay, so
why not learn all you can about them now?
224 pages. 23/-, postage 10d.

SERVICING TRANSISTOR RADIOS by
D’Airo. (No. PG.76.) An excellent book
covering fundamentals, types of construc-
tion, procedure for trouble-shooting, tests,
measurements, transistor data and terms.

Over 200 illustrations, 224 pap,es 23/-,
postage 10d.

TRANSISTORS : THEORY AND
PRACTICE, by Rufus P. Turmer. (No.

PG.75.) This famous engineer-author’s
practical book on transistors is one of our
all-time best sellers. Covers theory,
characteristics, use in well-known circuits,
tesls. measurements, etc, Written in a
concise. clear style with 115 illustrations,
160 pages. 23/-, postage 9d.

T.V. AND RADIO TUBE TROUBLES by
Sol Hetler, (No. PG.68.) Service T.V. and
radio receivers better by understanding
valve and C.R. tube troubles. Explains
how to recognise symptoms quickly, 224
pages. 23/-, postage 10d.

RAPID RADIO REPAIR by G. Warren
Heath. (No. PG.78.) How to fix radios
quickly. deals with receiver types, servicing
techniyues, including many valuable
charts. Time saved will soon pay for this
book. 220 pages. 23/-, postage 10d.

ELEMENTS OF TAPE-RECORDER
CIRCUITS by Burstein and Poliak.
(No. PG.67.) Answers all the questions
the hi-fi fan or technician are likely to ask
about the electronic phases of a tape-
recorder. Tells what to look for when you
buy. 224 pages. 23/-, postage 10d.

STEREO . HOW IT WORKS by
Herman Burstein. (No. PG.80.) The most
recent book available to date. It’s all about
stereo. what it is—what it isn't—how it
works—what it means—what it can do—
and what it won't do. It’s a marvelious
book, both for the technica! hi-fi man
and the audiophile who knows little more
than the names of the components. 200
illustrations, 218 pages. 23/-, postage 10d.

M. A. HARTLEY’'S AUDIO DESIGN
HANDBOOK. (No. PG.7L.) One of the
best-known hi-fi authorities tells how to
design your own audio system. Explained
50 the non-engineering hi-fi fan can design
his own equipment. 224 pages. 23/-,
postage 10d.

ELECTRONIC HOBBYISTS' HAND-
BOOK by Turner. (No. PG.69.) Scores of
practical circuits for the experimenter
complete with parts lists ol construction
projects. 160 pages. 20/-, postage 8d.
IT'S EASY TO ORDER ! Simply quote
the book number together with your name
and address. Please remember to include
postage with payment. We pay postage it
three or more books are ordered at the
same time. Seven-day return privilege it
not satistied. .

SIM-TECH BOOK CO.
3. Hurst Close, Totton, Southampton. Hants
Please write for list of additional books.
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LABGT  8'-16d506 2/9 88N7G

LA7GT 14/8{6J5GT B/8{6U4GT 10/6|12BK7 6/~
18{6VeG 8/-20D1

IC5GT  8/-|8J6 2!

iho 16,7876 b/-|6VEGT

1H5GT 10/8|8J7GT
1"

®
&
)
M
-

L4
INGGT 10/6/6K6GT 8/6{7B6
1E5 7/-16K7G  5/3/7B7
IT4 8/8/6K7GT 5/8/7CD
5U4G  §/8/6K8G 6/-{7C8
5V4G  B/8|BKEGT 076757
#YSG  @/-|BEKL5  8/-17Y4
BYSAT 7/-|6L1 12/6/10C1
524G 9/-l6L6G  7/6[10C3
BZAGT 11/6|8L7 ?/-{10F1
BAY 9/6/6L18
BAS 8/8|61.19
RATS 7/-|6LD20 9/6/10P13
ABWS  8/-[6P25  9/8/10P14
#BW7 ©/8/6Pr28 8/-
aBxXe 5/6|86Q7G  8/3112BA6
#C4 . 4/-,6Q7GT 10/6/12BES
B5/8|88A7 8/-|12BH?

9/6J7M 7/6|6X5GT

4/9{12Q7GT 8-

0/8
8/-l20K2  9/8
5/6/20L1  10/8
6/8/20P1  12/-
8/-{20P3  18/8
8/-/25A6G 8/~
7/6|25L6G  8/-

7/6|25L8GT 9/6
B/6|25¥6G 9/

7/6/26246  8/-

8/-125286 9/6
18/6 278U 1§/

[ 1 8/

6 30C (]
10/6{30F1.1 9/6

11‘- 10F9 /
11/816LD11 12/8/30L1 8/6

12/-|35L6GT 9/9
12/-135W4  8/8
9/-13674GT 6/
8/6|352.5GT 8/8
9/-{185BT 16/-

(b ]
«CD6  13/6|68D7 54- 12J5GT &/-{DAFB1 ?/8
2% 8/8168H7  4/6(12K7GT 6/~ BAFQB B/8

wris 5/8(63J7 8/8|12K80T

(1] 4/816SL7GT 7/«

12/6/DF33  10/8

PRACTICAL TELEVISION
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8/6 PI.RI  13/8.U¢CH~L 9/

'EZ80
9/-IPL82  8/-|UCLAZ 147«

Brit. 1/8{EZ81

Red 2/-|GZ32 9/8|P LAY 9/-IUCLRY 1§/

‘FUbS.A. 2/8] uzs: 1%/8 P§31 II{/O 1F41 (83 -

4 9/6| KT8 /6| PY32 Jj« | UF42 -

GUARANTEED 3 MONTHS. 80 5/6 KT44 9/6/FPY~0  8/-/UFR0 10 -

24 BOUR SERVICE. FREE TRANSIT INSUR-| Er¥85  7/-(KT 8/6 PY&L B/6|UF80 10 -
ANCE. All valves ure new or of fully guaranteed | Erge 14/6|KT81 11/-'PY82 8/6|UF86 16 -
ex-Government or ex-equipment origin. 8atin-§ EFx0 9/-|KTES 9/6 PY8: 8/-|UP8Y 10 -
faction or Money Back (iuarantee on goods if | EF81 4/-|KT66 18/- PZ30 9/8|UL41 88
returned unused within 14 days. EF9R  b/-|KTW63 6/6 T4l 8/6|UL4d 13/~
E¥F95 5/-| 8/-U22 8/8|UL46 98

(<) SPECIAL OFFER
10 A) DISCOUNT 36°F0Rcrasens
of sny SIX VALVES marked in black type (159
in dogens), Post : 1 valve, 6d.; 2-11, 1/-.

FULL LIST AVAILABLE

8/8 U2s VIG{ULS4

[Uas  12/6[UUs 76
18/-(081 8/-iUYal 8-
9/8/U78  5/BUYES T

EL42  9/6|PCCS4  8/6[UAT42 9/-[VP4l 6/
ELN4  9/6|PCC85 11/8[UB4)

DF91  5/3EB34  1/8(ECC32 9/-'ECFR2 11/-) ET85  11/-/PCC89 11/8|UBCA1

DKul  7/-|EB41  7/8{EC<33 7/8|ECHS: 9/-| EM34 9/8|PCFsy 8/8|UBCHI

DK92 9/6/EB91  4/6/ECC34 9/-|ECH51 9/-| EM50  9/6/PCFs2 11/8[UBFS0

DKS6  8/8]EBC41 9/-|ECUS1 7/=/ECLAY MK1  10/-|pCLaz 1%/ UBF8Y

DL&2  §/-{EBCU1 8/-|BCCR2  B/8|KCL&2 12/-) EMui  10/~lpCrga 12/6|UCCSS

DL93  7/6|EBF80 9/-|ECC83 7/6,EF37  9/-| Evsl 10/|0

DLos  7/8|ERF89 9f-[Eccss 5/@[EF38 a4/ Eyss 11/6/PCL84 16/-|UCKE0

DLO6  8/6|ECS  4/8 ECCS5 8/8EFin  14/.' Ezsu  7/6{PL38  7/8UCKFR]

EAF42 8/6(ECC31 11/-lEC¥Rv 11/-lEF41  8/6 Ezu  9/8/1Las  18/8]ucHa 3

REGUNNED T

ALL GUABANTEED 18 MONTHS.

M%I:D%?ﬁ;& Carr. & 1os. 12/0.
lv'm-éc' %wu-}z{i' MIE ol
et el e, o, S/15)
ERM17], MW43/64, 171K, 17A5P4. £6/15/-
MW63-20, MWS3-80, /10/-
€RMS1], CEM21Z.

NEW TV TUBES
MW43/64 58/19/-

ﬁ;&z}: £7/‘ 9/- Bubject

hrrl;ge and ineurance 12/6 ext
FACTORY REVACUUMED. ALL

€ MONTHS, Carriaze and insuranoe 12/8.

oo, £2 / 15 /- 17in.
@  £3/-/- 15in.
Min. £3/1 0/- 2lin.

UBES

12 month Guar.

.

GUARANTEED
12/8

£4/5/-
£5/5/-
£6/15/-

SPECIAL

THIS MONTH'S BARGAINS
COLLARO *“CONQUEST”

Hi-Pi 4-speed, 10 record Autochanger.

new, unused. £7/1 9/6 Limited Quantity
or Carton containing £-| 4 /‘ o/_

2 Players

STEREOQ ; Ling, ke oo Ve

T tabl Carr.
Loresarlest T £6/19). g

100 CONDENSERS i0s.
A must for your spares box. A well-balanced
wagorrtment of miniature eilver mics and ceramic
condensers. 3-10,000 PF¥. List value over £0.
RADIO. ‘The best buy of the season.
® Receivers, complete with valves,
speaker and 6-volt vihrator pack. 6K7, 6K8,
6Q7, 8V6. Buitable tor adaption as car radio.
1d<al for workehop. 29/_

Curr. 5/-.
LIST OF 1,000 ITEMS éd.

GUARANTEED P.M. SPEAKERS.

Btandard 3 obms, ex-equipment, tested tnp
makes, performance guaranteed.

6}in. bin, 16in.

sin. 7/' 7X4 11/' 10X6 13 -

EXTERNAL LT.V, CONVERTERS WITH IN-
TERNAL POWER PACK. Well-knowu muke «t
a very competitive price, completely enclneels
Finished in bammered gold. Very eompact
Car be put inside practieally all T.V.’r. Gain un
Trimming controls. Listed at £3 1 o -
7.7.0.  Our Price, Carr. 2/6. i

FAMOUS MAKE KITS
AMPLIFIER, $5.16.0. F/M, £8.19.0.

LIFE OUTPUT TRANSFORMERS
Most types ex-equipment. From
TUNING CORDENSERS 005 twin ¢
- "PICK-UP CARTRIDGES
ACOS, £2/6. POWER POINT, 18/6,
STEIG AKD REUTER, 15/-. SONOTONE. 17 6.
TECHNICAL TRADING CO,
P.O.BOX 21, 350/352 FRATTON RD.
PORTSMOUTH

yl

Now ... in yourown home,

RARIO = TELEVISION

“The trained electronics
engineer has a great
career ahead of him.”

Practical Radio

Radio & Television
Servicing B

Practical Efectronics

Electronics Engineering

Automation

Basic  Practical and
Theorotic Gourses for
peginners in Radio,
T.V., Electronics, Ete.

A.M.Brit.L.R.E.,

City & Guilds Radio
I{mnteun' Exam,

R.T.E.B. Certificate

P.M.G Certificate

“ NO PASS—NO FEE”

monthly pa
ment and

u'agn
quickest way to prepare you for one of

School of E!

We Definitely Guarantee
“NO PASS—NO FEE”
Full details
Practical Equipment, ccnvenient

dvisory Depts., and
much other helpful i
is given in our
in Electronics.
copy today.

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

EM./ INST/ITUTES

SCHOOL OF ELECTRONICS

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

(DEPT. SE/20), COLLEGE HOUSE, 29-31, WRIGHT'S LANE, KENSINGTON, LONDON, W.8.

of the Courses,

ents, our Employ- 8 NAME
1 ormation
uide to Careers [}
Write for your
There it " no

=ELECTRENICS

Valuable FREE Book shows how E.M.L
Institutes School of Electronics can train you for today’s
wonderful opportunities.

Radio, Television and Electronics provide an exciting field for the trained man—high pay.

a prosperous future—or if you prefer it—independence in your own business.

at home by E.M.L Institutes you will be in the hands of specfakists who know the

tge fine jobs open to trained electronics-men. Whether

you are a bei;mner or an advanced student with an examination in mind, E.M.L Institutes

C ectrenics has a Course exactly suited to your needs—with or without practical
equipment—from electricity and magnetism to automation techniques.

FREE BOOK — POST NOW !

W Please send me a free copy of your Gude
to Careers in Electronics.

B OADDRESS....cocoevvvereereennns

. D R LN TR YR Y

B Subject or Exam ... .
IS ENATEaEEEEED N

LEARN

If you are

www americanradiohistorv com
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INE OUTPUT
TRANSFORMERS

Most types amilable.l State
Make and Model )
of Receiver when ordering.

Number

SAE please with all enquiries.

HOWORTH

51 POLLARD LANE,
BRADFORD, 2, YORKS.

Tel. 37030

LAWSON TUBES

NEW TV TUBES
SPECIFICATION

| Exact Plug-in Replacements

2. Latest Silver Activated Screens for
Brilliance and Sharpness.

3. Triple-coated Cathodes
4 Large Getters
S Fully Guaranteed

for High Vacuum.
12 months:

We can supply correct replacement for

ALL Mullard. Mazda. Cathodeon,
English  Electric. G.E.C Brimar,
Emiscope (including Pyrex). Emitron
types
12in . 140 £6.15.0.
1Sin.. 16in,. 17in £6.19.6.
Post 7 6. Terms C.W.0. or C.OD

LAWSON TUBES
156, Pickersleigh Rd., Maivern,
Worcestershire.

A 3d stamp will bring you a copy
- of our latest
RADIO & TELEVISION
' COMPONENT Catalogue

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWBY B8RIDGE,
<. ULVERSTON, LANCS.

RADIO- This book covers

steering gear : re-
CONTRQI':I.‘ED ceivers trans-
MODELS .~ mitters ;. control
box ; tuned reeds: model  actuators ;
‘tuning transmitting aerials ; dertails for
model battleship, aircraft, etg. llustraced;

A25.
SON LTD.,

6d. from all Booksellers or 13s. 6d. by |-
‘PEAR

54 Gns.—*‘17’

A full specification 17in. Tele-
vision Receiver
West standards now available
at your Dealers. Remarkable
performance and priced at 54
Gns. only. complete.

to Spencer-

For Leaflet apply to —

SPENCER - WEST LTD.
Quay Works, Great Yarmouth
" Norfolk

Sales 490879
Grams :Spen.i:enWest, Great Yarmouth

Phone :

- DYNAMOTORS.

SUPER-VISION LIMITED

Every [tem Brand New and
Guaranteed at Low Prices

VALVE HOLDIRS
Int. OcCtal 4d. each. BTG 4d. cach. Bea
8d. cach. CER. B9A with zcreen 1 9 cach.

CONDENSERS |
2 to 100 pF.. 5d. each.
each. 01 to .1, 8d. each.
RESINTANCES
Variable TV type potb 3K. 5K. 25K and
lVI. 2 8 each.

N SLIDER TYPE
31\ 56K and 20K, 1'9 cach.
VOLUME CONTROLS
B5M, 29 ecach. .5M with DPS switch,
4 3 each,
ELECTROLYTICS
q [5(,)’100 mfd., 5:6 each. 52132416 mid.. 350 v.,
Clips, 31! eacl. 50 mid.. 12 v.
AUTO TRANSFORMERS
50 w. t0 1,000 w., from £1.10.0 to £9.0.0.
D.COALC. CONVERTERS for operating
shavers, radio and tape recovders from 6

220-5,000 pF.. 7d.

. 8d. eachh.

and 12 v. car batteries,
6 v, D.C. o 280y, A.C. 20 w. shaver con-
verter, £2.15.0.

v. D.C.—230 v. A C. 30 w. converter for
radio, etc., £4
12w, D.C.—! TTA'C. 20 w. shaver con-
\erter £3.18. 0
12 ¢. D.C.—230 v. A.C..40 w. converter f{or

xadSo ecL £6.10.0.
12 v, D.C.—20 v. A.C. ao w. converter for
tane lccordex, £12.15.0.

Other types avuilubje. Send for List.
Pleasc mclude suﬂlclent Locover Postage.

SUPER- VISION LIMITED

v Post o ~Gs &
__.;..’Sw#mmpw St

ol London, WC

':‘I;dd[ese«x: ~ KINgston 4393.

‘for only 6d. extra per order.
parcels at customer’s risk.

136, High Street, Teddington,]|.

.. oLt
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EDDY’S (Nottm.) LTD.

172 ALFRETON ROAD,
NOTTINGHAM.

. CRYSTAL SETS Complete 2 wavebands

High ‘gain; good quality, 19/11. P. & P. 2/-.
LUXEMBOURG EXPANDING
AERIALS. Compact and easy to fit. No
technical knowledge required.  Greatly
improves reception, 3/11. Post 6d.
NIFE ACCUMULATORS. Midget
Single Unit size 3 x 2 x § in. 7 amp hours.
1I/1L P 1/6.

200 voit D.C. to 12
volt D.C. ideal for train sets on D.C. mains.
19/11. Post and Packing 2/6.
MINIMOTORS. For model makers.
High.speed I} volt to 6 volt. 8/6. Post 1/-.
VIBRATORS. 12 v. 4 pin, 4/Il. Post I/-.
GERMANIUM DIODES, 1/- each ; 9/6
dozen. Post 4d.

SPECIAL OFFER
GRAM AMPLIFIERS. High Sen-
sitivity 3 watts output. Separate |
volume and tone controls. Printed
circuit. 59/01.  Fully - Guaranteed. |"
P. & P. 4/- Size: 8in. x 2}in. Max.
Height Sin.

THROAT MIKES, I/-. Post 6d. Could
be used for electrifying musical instruments.
ACOS CRYSTAL PICK-UPS. Turn-
over 2 sapphire styli. 29/11. Post 2/6.
MORSE TAPPERS.  Plated . contacts
adjustable gaps. Heavy duty. -3/6. P, 9d.
DIMMER SWITCHES. |deal for train
speed regulators. I/1l. Post 6d.
NEON MAINSTESTER SCREW-

DRIVERS. 3/Il. Post 6d.
TRANSISTOR SUB MINIATURE
CONDENSERS. 1.6 mf. 5 mfd.. 8 mi..
10 mf.. 16 mfd., 25 mfd., 32 mfd. 2/3 ea.
Post 6d.

CONDENSERS. Tubular wire end. (Not

ex. Govt.) 8 mfd., 450 v., 1/9; 8-8 mfd.
450 v, 2/6 ; 16 mf. 450 v., 2/9 ;. 16-8 mid.
450 v., 4/-; 16-16 mfd. 450 v., 3/9 ; 32-32
mfd 350 v., 4/-. Post 1/-.

RECTIFIERS. Contact cooled Miniature
200 v. 60 ma., 7/6 ; RMI, 4/9 ; RM2, 6/6 :

RM3,7/6 ; RM4,15/6 ; RMS, 19/6. Post |;-,
ACOS CRYSTAL MIKES. Type MIC 3571
25/11. Post and Packing 2/6.

ALL ABOVE ARE NEW AND GUARAN-
TEED.

SURPLUS NEW AND GUARAN-
TEED VALVES

D5 9/6 | 6XSGT 6/6 | ECFB0 11/6
L4 3/9 | 10FI 9/6 | ECH42 9/-
1S5 6/6 | 12A6 66 | ECL82 11/6
1T4 53| 12AH7 5j6 | EF36 26
3v4 8/- | 25A6G  8/- | EF37  4/é
5U4G  6/6 | 25Z4G  8/6 | EF40 13/
6B8G 2/11 | 35W4 7/6 | EF42 96
6BA6  6/- | BO7(B) 3/9 | EFS0 19
68J6 7/~ | 954 1/6 | EF80 &6
6C4 3/6 | 955  3/11 | EF9I 4-
6CH6  9/6 | 956  2/11 | EL84  9/-
6F 9/- 1 9001  4/6 | EL85  9/6
6F33  6/6 | 9004  4/- | GTIC Wé
6)5G 211 | 9006  4/-| KTW6I 66
6/SGT 3/11 | AZI  12/6 | Pél 2/6
65M  4/6 | CY31 12/6 | PCCa4 /6
6K7G  2/6 | DAF96 86 | PCFB0  9/-
6K8G  6/6 | DF9%6  8/6 | PEN36C 9/6
6P28  IIj- | DK96 8/6 | PL33  9/6
6Q7G  8/6 | DL96  8/6 | PL8I  12/6
6SA7TM 7/- | DM70  7/6 | PL82  8/6
6SG7TM 5/9 | EB9I  4/6 | PL83  8/6
6SI7TM  7/- | ECGBI  &/- | PY3l B/
6SN7GT 4f9 | ECC82 7/- | U3l 8/-
‘6v6G_ S/Il | ECC84 8/6 | U35 -  9/6
6V6GT &j- | ECC8S 8/6 | UBC4I 916

Any parcel msured against damage in transit
All uninsured
Postage and

packing 6d. per valve extra. Over £3 Free.

| €.0.D.or CW.O. C.O.D. charge 3/- extra.

S.A.E..wjth enquiries. .


www.americanradiohistory.com

December, 1959 PRACTICAL TELEVISION i

Build ybur own Aerials. ..
/ g || Ao
l

tings, Mg S) Masyt
Sts ¢ Sthead gy
Brackers o Nd Elemenrs che Fit.

MARLBOROUGH, WILTS. Phone : 6578

AS ADVERTISED ON TELEVISION
Save fff 12 Months' Guarantee

FACTORY REBUILT...

- TELEVISION TUBES

Immediate delivery
| ALL TYPES FITTED WITH NEW GUN
| TYPES

| MW43-64/69 17in. £7. 0.0  MWS53-20/80 2lin. £9.10.0

CRM141 - - 14in. £5.17.6  CRMI52153- 15in. £6. §.0
CRMI71 - - 17in. £7.0.0
TERMS TO Plus 10’- carriage and insurance.
THE TRADE Cash with order or C.O.D.
RE-VIEW (LONDON) LTD.
10 High Street - - Colliers Wood, SW.19

Telephone: Liberty 3272

www americanradiohistorv com
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v
C.R.T. ISOLATION TRANSFORMERS | | GARRARD 4SP. SINGLE PLAYER
B 41‘;21.1%2:_‘:%1;?: g ;52;}3:0.1}"313:25& ‘ TELEVISION \ l AUDIO PERFECTION I
TYPE A REPLACEMENT

HIGH QUALITY, LOW CAPAC-
ITY 10’15 pF. OPTIONAL BOOST 25", 507,
75",, 168/6. TAPPED MAINS INPUT.
TYPE B. MAINS INPUT, MULTI OUPTUT 2,
4, 8.3, 7.3. 10 AND 13 VOLTS. BOOST 25",
AND 50"... LOW CAPACITY. 21'-.

S0, 50, T pf_‘ 9d. ; livo pr.,

500 pi. 750 pr., 1;9

10 uhlll= 1,. 10 meg..
L8d. 2w /-

Prolemnl Alnes

L1000 to 5 meg. (1.9'1
3

f1a

;

w., 213

TRIMMERS, Cernmlc
150 . 18 2iopi, 18
RESISTORS. Preierred values
iw ad L4d. - 8d.
HIGH STABILITY E w., 17

luug 10 o Loeg. Ditto

WIRE-WOUND RESISTORS
25 ohms—111.0i0) ohms

3w, 18

I3 watt
15,000 nhinz.—53,000) ohme..

PLASTIC RECORD TAPE

s Tin. reel, LT00T 85/-. 5lin. recl
28,-. Jin. reel, N»'I rt, 21/-, 3 In
., 78,
Stundard 11 in. Reel.
Bon it 15

¢ Instant Bulk Tape Eraser and Head De-

10

2 5 ree!

fluzer. 200250 v. AL 278, Leaflet S.ALH.
0D.P. TRANSFORMERS. Heavy Dhuty .48
‘ﬁulllratm posh-pull, 7 8, .48
CHOKES )5 1v 11, 8 Yo 0.
*7 |II\ 10/ : 1 11 150 AL
A.C
8.5 a
228
10/
156
19'¢
STD. 230-0-250. 65 m\. 17:8
HEATER TRANS. u.3. RS TTY [ 78
Divto, gl . v.. 1} amp. 88
Britto, see. 6. o .. 108
ALADDIN FORMERS aml core, {in.. 8d. ; {m.. 10d.
®...in. FORMERS 5937/8 and Cans TV1’2 Finosig x
@i and fine s x |, 8- ean with corvs,
TYANA.— Mulzet moldering Lron, 230 v. 40 .. 16/9.
REMPLOY Instrument Irom, 23 v, w., 17/6.
MAINS ROPPERS. din. x Liin,  Adi. sliders,
W, 730 .,hm~ 43, 0.2 amp.. 1000 obims, 4/3.
LINE CORD 3 anep.. 60 ol per foot H ||_m

¢. 8d. per foot. 3-way

whilis P 1001,

LOUDSPEAKER P.M. 3 OHM. in.
win. Pressev. 19 8. 6in. x din. ]ml.n 18 -.
21 - v 2718, 1o

12, 15 ok,

95

L
er, 25 - 12in. RUA., 30/-.

PPlrease

.45 -
STENTORIAN HF1012 finn. 3o 15obm D,

foow

vhing, or 15 vhins, 105/-.

e,

11, Baker 35 Wit
CRYSTAL DIODE ¢ v 4 -

HIGH RESISTANCE PHONES 4.000 hii, 16 6 pr.
MIKE TRANSF, 0 1.39ea.: [t 1, Ported. 10,6.
SWITCH CLEANER. Finii -uunrl spout. 43 i
TWIN GANG TUNING CONDENSERS.
miniature Ty Ty Tiine 10 A St

=ith temnmers, § =0 Jess triminers, 8 - 3 nodeet. 7 6.
SINGLE, o0 pF.. 2 8 : 80 pl.. Tou pl 160l T -
~olid dielectric L 1Sk pFL 3 8.

SPEAKER FRET GOLD CLOTH. I7in. \

2500\ S Tygzan 1. n.m wide, 10,- Tt

Zh wade, 5: n TSnmples A,

New and Boxed VALVES 90 day Guarantee.
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RADIO EUMPUNENI SPECIALISTS

48 Hour Postal service. | - over £2 free.

LINE OUTPUT
TRANSFORMERS
1 70/- ea. from stock.

‘ For Makes and Models

Argosy : T2, CTV517. Decca :
D17 & C. Defiant: TRI753.

RGD : 6017T, 7017C, C54.
Regentone : 17C, 177, 17
Comb.

Argosy : T3. Decca: DI4.
Defiant: TR1453T. Regentone:
14T. RGD: 6014T.
Marconi : VT63DA. )
Baird : 2014, 2017, 2114, 2117.

Cossor : 930 & T, 931, 933-4-5,
937, 938 & A. & F.
939 & A & F, 943T, 946.

1824 & A, 1825 & A,
1826 & A, 1827 & A,
1829 & A.
Marconi : VT68DA,

Sobell : TSI17, T.346.
Ferguson : 306T, 308T.

Most other makes and models
available (10 days). S.A.E. with
all enquiries.

LINE BLOCKING OSCIL-
LATOR TRANSFORMERS,
10/- to 16/6. B
FRAME BLOCKING OSCIL-
LATOR TRANSFORMERS,
13/6 to 21/-. -
|| FRAME OUTPUT TRANS-
FORMERS, 27/6 to 39/-.

Most makes available (10 days).
S.A.E. with all enquiries.

H.M.V.

VT69DA.

ALUMINIUM CHASSIS. 1% v ulrnlle«l
sitdes, riveted corner:

! |n N din.. 4/

w.R.

1006 :

a1~ Tin
tdx L.

tin., 8,8
158 1hng 12/6' Iy 16« sin. 18
TRANSISTORS GENUINE EDISWAN.
Anddio, 10 -, R Me/s, 18/ 4 Mo s, 18 -

Comnlete data =n|>|)l| 1. Continental OCT, 7/6

CRYSTAL MIKE INSERT h\
enginvered,  Xize ondy Lo

HI-GAIN BAND 3 L.T.A. PRE-AMP KIT.
Caseade cirenit with valve BECUSL P'rice 20/8.
With Power Pack. 48/8. Planz oulv 6d.

Baret [ B.BaC sersion <ane prices.

TELETRON “ TRANSIDYNE "’
MIDGET SUPERHET PORTABLE 6™ « 4"« 1}"
Notrarsistops, prionted cireail, Ferrite aerial.
Al jart and esbinet, £11,18.6.

We include Ediswan Transistors for mazimum
performanece.  Diotails 4.

BBC TRANSISTOR RADIO. Vol and Long
Wine, Complete kit, 32 8. phones 7/8 extra.
Ihesir ALE Barpiece with spoecia] Leawd 15—,
Detalic Bl

preci~ion
i liin, 8 8,

(Export Extra) C.O.D.

=1

WwWWwWWw.americanradiohistorv.com

Decxgned to play 18, 33, 45, V8 r.p.m. Recoqrh
7in,, 10in., 12in. ‘Lightweight Xtal pick ;\Jp
GC2 turnover hezd, two separate sapphire st:

ouRr PRICE £7.10.0 each.  Post Free

Mwdel TA Mk. 11 £8-10-0, Model 1HE £18-0-0.
With Plug-in Norual Heads.

\Stereo Heads £2 extra).
ohm
Volume Controls |80 ii. COAX
Long spindles. Guaran- Pust L. per yard
teed | vear.  Midget | Semti-air, spaceid. 1,
SK ohms 1o 2 Meg. | dia. Losses cut sd
No s LN LT A TTL wyd,
4'8 thl I‘Illk(‘ Quality.. ‘
Linear nr Log Tracks. Air  Rpaeced. yd,
COAX PLUGS 1/- LEAD_ SOCKET

PANEL SOCKETS 1 - QUTLET  BOXE! 8
BALANCED TWIN FEEDER yd. 8d. 80 or 300 ‘ohus
DITTO SCREENED per yd. 1/8. 1
WIRE-WOUND POTS. 3 WATT.

Pre-set

T.V. Type.  All value 25 ohms to 25 K.

SN 50 K., 4/-. (Carbon 30 K.. to 2 meg.. 3/- :
IWIRE-WOUND 4 WATT. Pote Long synodle

Valnes, [0 chms to 50 K., 6/8 ; 100K.. 7/8
CONDENSERS New & NUhY y kA
II'llo 20 kv, 1 mid 9/6 :

ru ml.ar n i to 1.
2516 il 2,000 v

[T 19 Sowrd. . 3/8.
CERAMIC CONDS. 5unv., it 1. to W01 mid.. 8d
SILVER MICA CONDENSERS 100, 5 pl. to i

.. 1'- r.nn ’\f to 3,000 pi., 1/3. Close tolerain
[ . to 47 pF., 1/8. Ditto 17, 50 1%
[RORD |r|‘ 1’9 1 D00 pEL 1o 5,000 pI., 2f-.

ILF. TRANSFORMERS 76 pair,

465 Ke/s Slug Tuning Ministure Can. 2iin. x
lin. x lin. High Q and good bandwidth
By Pye Radio. Data sheet supplied.

Wearite M800 LF. 465 Kc/s. 12/8 per pair®
12/8 per pair-

Wearite 550 I.F. 485 Ke/s.
NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR t TUBULAR CAN TYPES
| 390 v 1-164/3 5/8 |R/ ST 1=
Uogan v, 2/3 20 M. Hy. =
ERN RIS 2‘3 3 /-
PHITI o
IO v, 2 9 «+x/4, e
1 450w, 38‘~+s mm b-
145 Sy, =R 16/450v, 43
H2 450y, 5/8|R--16/50 T
1/9°16 118 il ]
+ 115
Anfany. 1mn+-w - 1806
LATEST EMI. 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-fi stereo and mnormal
crystal pick-up.  Silent mntor, heavy turei-
tuble.  Special Offer, £8.19.6. Tost 3/6.

MAINS TYPE SELENIUM 500 v. 85 maA..
CONTACT COOLED 230 v. 30 m.A., 7/8 ; 60 mA.. 8/6 2
o AL /6 2o th L 21/-: .hm mA.. 27/8.
COILS Wearite "I hpe 3/- each. Os
T tvpe adi. ddust eore from 4'-.
TELETRON. L. & Mel. T.R.F., with rmdmu
FERRITE ROD AERIALS. \l W, 9: g
T.R.F. COILS A/HF, 7/- pair. b
FERRITE ROD. 7in. ‘{J'%Iu iz,

JASON F.M. TUNER COIL SET, 26/-. H.F
cail, uerial coil. Os=eillator coil, two LLF. trans
0.7 Me's. Ratis Detector atl heater choke
Cirenit book using fonr 6AME, /8.

COMPLETE JASON F.M. KIT WITH VALVES
£6.15.0. Iringe area kit. 22/8 extra.

FILL. WAVE NIIRGTE S 1[ r"l:rrm II.PF'IZ'IHF'II_
206 or 12 v, 1) amp.. P
CHARGER TRANSFORMERS
250 v, for charging al 2. 6 or 12 v, 1} awmpe., 15/6
2 ounp. 1761 4 amps. 22 6. Circuit inclwtel,
VALVE usnd T.V. TUBE equivalent bno
TOGGLE SWITCHES. =.P’.2 -. D.I". 3 8. D.P.I. qv 4/-
WAVECHANGE SWITCHES
2 dway 2 water long spindle R
ay short spindle B
way long ~spimile . &
B Tong <pitelie &
VALVEHOLDERS Tut. O -G 4d. EF50, KA
8d. BIZA, CRT, 13. Fng. and Amer. 4. 5, ¢ and
7 pin, 1-. MOULDED MAZDA and Int. Oct  8d
B7C, BaA, Brt, RoA, 8d. BTt with ean. 18
BOA with can.. 1/8. CERAMIC EF50. B7G. RuA,
int. Oct.. 1 - 8 CANS B7¢:, BoA, 1/- ea

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

7/8.

Ium\ul input $d

amm

1 6. (Wed. 1 p.m.) Cotalogue 1/6. THO 1665, Buses 133 or 68
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