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CONSTRUCT YOUR OWN ABACS
CATHODE FOLLOWER YOLTMETER :
2 THE SAFETY FACTOR IN MODIFICATIONS E
TWO INTO ONE —2
UNDERNEATH THE DIPOLE
ETC. ETC. ETC.
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TELEVISION SPARES

All Makes All Models By return of post

LINE OUTPUT TRANSFORMERS FRAME OUTPUT TRANSFORMERS
DEFLECTOR COILS
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS
ALL POTENTIOMETER AND SLIDER CONTROLS

MAINS DROPPERS METAL RECTIFIERS
GERMANIUM DIODES FOCUS MAGNETS
1ION TRAPS E.H.T. CONDENSERS

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

Technical Advice Free. Service Manuals supplied on loan.
Terms: C.W.Q. or C.O.D. All Components are supplied at list prices, plus 2'6 p.p.

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

NEWBURY RADIO

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

ADCOL P

(Regd. Trade Mark)

TELEVISION
oo et | TYBES

. nperee " -
| ReBULLT =
| |[A NEW GUN IN EVERY TUBE

BUY DIRECT FROM THE FACTORY!
12 MONTHS' GUARANTEE

127 - - - - £5 00
14 - - - - £510.0
17 - - - - £6.10.0

Immediate dispatch on receipt of Remittance

SPECIAL TERMS TC THE TRADE
Carriage and insurance 12/6 extra

' | MBRSHALLS for TELEVISION vo.

131 St. Ann’s Road, Tottenham,
| London, N.I5. STAmford Hill 3267

FOR THE DISCRIMINATING

USER.

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

ILLUSTRATED
Protective Shield
(Cat. No. 68)
Instrument §” Bit
(Cat. No. 70) _}
The ideal combina-
tion for transistor
and other intricate
work.

Apply direct for catalogues:—

ADCOLA PRODUCTS 1D,

GAUDEN RD.,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

Telephones
MACaulay 4272 and 310}
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A - REVOLUTIONARY N,
Y% Uses standard £ g® L .
tapes 5

<k Plays at 7}
per. sec.or 3
other speeds

Y% Recordsdirect |
from radio or
microphone

Y Erase and -
fast rewind

£13.12s

Special moving-
coil ‘microphone
and tape extra.

EASY TERMS
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333

S v—

W BRITISH /wer/oN.'-~

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

and back into a record-player in a moment}!,

Gramdeck is completely new . . . a revolutionary
and ingenious invention that instantly turns your
gramophone into a tape-recorder and back into a
gramophone at will! Slip the Gramdeck on to
your turntable and you have the finest tape-
recorder you’ve ever heard! Lift it off . . . your
gramophone is ready to play records again.
There are no motors or valves to go wrong—and .
you get a quality that has to be heard to
be believed! Everyone is praising the
Gramdeck.

“The quality is at least equal to that
obtained from a good microgroove disc.”
says a leading professional journal.

“Ingenious—simple . . . why on earth did no one
think of it before”—THE TAPE RECORDER.
“Thoroughly recommended.” — GRAMOPHONE
RECORD REVIEW.

“Quality of reproduction excellent . . . real hi-fi
results . . . potential is tremendous . . . both de-
signer and manufacturer should be congratulated.”
—BRITISH RADIO & T/V RETAILERS RE-
VIEW.

“Better than many so-called hi-fi recorders . , .
robust . . . carefully designed . . . excellent value.’—
AMATEUR CINE WORLD.

@ramdeck

RAMOPHONE TAPE RECOROER
HIGH QUALITY TAPE-REGORDING FOR EVERY HOME

GRAMDECK:

TURNS A TURNTABLE® INTO: A TAPE-RECORDER

WORKS FROM ANY RECORD-
PLAYER OR RADIOGRAM

Gramdeck records and reproduces with a:wond:re
ful depth and breadth of tone. Because it uses
equipment that is already in your gramophone it
only costs a fraction of the high-quality tape-
, recorder you would normally require. Full
®  details, specifications, photographs, easy terms,
etc., are given in the Grumdeck Book. Send
for your FREE copy, today.

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

'M\FREE BOOK—POST NOW! |

! would like to know how to turn my gramo= .
phone into a first-class tape-recorder . . . please
send me the Gramdeck Book—FREE and without -
obligation.

((Write if you prefer not 1o cut.page)

NAME

ADDRESS

@  Gramdeck (Dept. PT/807) 29 Wright's Lane
| Kensington, London, W.8

T 11Tl
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALYE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.l. Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY léé EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.0.D. SERVICE.

ANY ORDER INSURED AUGAINKRT DAMAGE IN TRANSIT F(H( CONLY 6. EXTRA.

April,

0A2  17/6/6C8  12/66X4 66/19BG6G  |7475  7/6] EABCBO 9/-| EL4I LNI52 “10/6) QSI50/i5 | UCHBI 9/6
OB2  17/6:6C9  12/6 6X5GT 6/-| 23/3/9002  5/6| EAC9I 7/6| EL42 IJ || LN309 {1/6] 10/6| UCL82 11/6
OZ4  &-6CI0 _ 10/6 6/30L2 10- /194t  [0- AC/PEN EAF42  9/6| ELBI  12/6] MH4(C) 7/-|RI2 916 uCLs3 IVJJ
tA3 3/.|6CD6G 36/6 7A7 126 20D  15/3|  S-pin 23/3/ EB34  2/6 ELB4 s 6 MHL4  7/6(RI8  14/-| UF4 -
1AS 6/-|6CH6 12/6 7B6 21,3 20F2  26/6| 7-pin I5/-| EB4l 86 EL8S MHLD6 12/6{ R19  19/11| UF42  12/6
IA7  15/.6D3 19/I1 787 8/6/20L)  26/6 AC2PEN EB9I  5/6| EL9I ML4  §26{SI130  I5/-| UFBO 10/6
ics |1/s 6D6 /6 7C5 -I20PI  26/6] DD 26/6{EBC3  23/3| EL95 |o IMUH 9/-/SD6_ 12/-] UF8S |os
D5 9/-6E5  12/6 7C6 20P3 23,3 ACSPEN EBC33 7/-[EM34 MX40 15/ SP4(7) |5/ UEgs §7/11
ID6 _ 10/6 6F 266708  233/20P5  23/3| 23/3| EBC4l 8/ EM7I 3'3 N37  19/11/SP4l ~  3/6/ UFB9  ¢/-
IH5GT 11/-|6F6G 7/~ TH7 8- 25A6G_11/-| ACSPEN 7/6| EBCBI 8/ EMBO  9/8| N78  19/11! SP42 uL4l 9.
L4 8/-16F6GTM 8/x 7RT I2/6\25LGGT 10/-| AC/SG 23/3| EBFBO 10/- EM8I  %/6/ N108 1911/ SP6 UL44  26/6
1LDS -(6F8  12/6/757  10/6/125U4 16/7| AC/TP 33/2| EBF83 IJ‘II EMB4  10/6| N308  20/7| SU25 26/6 UL46 1476
1LN5 Y 17/37v7 86/25Y5 10,6/ AC/VPI I8/:| EBFBY  9/6 EN3I  37-| N339 29/40| SUGI 9/6/ ULes  8/6
INSGT 11/-(6FI12  5/67Y4 8- 25Y5G 10/- AC/VP223;3| EBL2I 23/3| EYS5i  9/6| Pel Yot 233/umMa 1703
IRS 7/6/6FI13  11/6724  18/7(2524G  9/6| ATP4 J-|EBL31 23/3{EYB3  1§/7) PABCSO TOD4 24/7/UM8O 15/3
IS4 .6Fl4  26/6 BD2 m 2525 10/6{ AZ| 187/ EC52  §/6 EY84  14/- 13/11 TH48  18/-|URIC  9/.
1S5 7/6/6FI5  15/3/8D3 6/2526G_ 10/ AZ3I 10/ EC54 /- EYB6 10/ PCCB4 B~ TH4l 264/6) UU6 19/11
1T4 J</6F16  9/6/9BWS |s: 2526GT AZ4l 13/11/EC70  12/6 EZ35 6/-,Pccs5 9/6| TH233 33/2) UU7  16/7
1US I-;6FI7 12/6 9D2 16/7/ Bl 24/7(EC92  13/3| EZ40  7/6| PCC8B23/k1| TH232! 20/-(UUB  26/6
2A7 0/6 632  10/6/10CI  §2/-(27SU 19/11|BLE3  7/6| ECC32 10/6 EZ4|  7/6| PCCBY (4/- TP22  1§/s|UUY  7/6
2P u/s 6F33  7/6/10C2  24/6/28D7  7/-| CI 12/6| ECC33 86| EZ80 /- PCFBO 8/ TP25  19/8| UYIN  18/7
2X2 4/6/6G6 66(10D2 1%4/-30CI  B/-|CIiC  12/6| ECC34 24/7|€28]  7/- PCF82 I11/6| TP2620 33/2| UY21 16/6
3A4 /|6H6GTG 3/~ 1OFI  17/6 30F5 7/-| CBLl  26/6| ECC35 8/6| FC2A 24/7| PCL82 12/6| TY86F 13/3] UY4l  7/6
JA5  10/6/6H6GTM 36/ 10F9  10/6/30FLI  10/-| CBL3I 23/3 ECC40 23/3FC4  1§/- PCL83 11/6 UI2/14 12/-|UY85 7.
387  12/6/6)5G /-/10LD3  8/6/30LI 8-/ CCH35 23/3|ECCBI  8/-|FCI3  26/6 PCLB4 12/6| Ule  12/-| VMS4B 233
3D6 -/ 6J5GTG 5/6 10LD1I 30LI5S  14/-i CKS06 6/6| ECC82 7/6| FCI3C 26/6  PENA4 23/3 UI8/20 9/-| VP2(7) 12/6
3Q4  7/6/6J5GTM 6- i5/11/30PI12  8/-;CL33 19/3| ECC83 8- FW4/500 | PENB4 26/6| U22 8/.| VPA(7) I5/-
3Q5GT  9/6/6J6 56/10PI3 15/6/30PI6  8/-| CVé3 10/6] ECCB4 9/-| PEN4DD | U24 29/10| VP2B  14/6
354 7/6(67G_ 6/~ 10PI4 19/330PLI 11/6)Cv271 10/6] ECCB8S s‘ FW4/800 | 26/6/ U25  17/11| VP4B_ 23/3
3v4 7/6/6J7GT_10/6/11D3.  24/7|31 7/6| Cv428 30/-| ECC8823/k( PEN25 19/11/ U26 o 0/- VPIIC 7
5R4GY 17/6(6K6GT 8/- 12A6  6/6/33A/I58M | CY|  18/7| ECCOl 5/6| GZ30 |o/a PEN36C u3l 9/6| VP23 6/6
504G 8/6/6K7G  5/- 12AC6 15/3 30/-(CY31 16/7/ECF80 11/6/GZ32 12/ 10/6/ U3 26/6| VP4l 6/6
SV4G  I1)- eK7GT 6/ 12AD6 173|35/5  12/6| DI 3-(ECF82 10/6/GZ34 14/~ PEN4ODD |U35  26/6| VR105/30
5Y3G  8/-|6KBG 8/« 12AE6 13/ || 35A5 21/3[DIs  10/6| ECH3 26/6| H30 5/ 25/.| U37  26/6 9/-
SYIGT 7/6/6K8GTG  |I2AH7  8-|35L6GT 9/6| D63 /- ECH2I 23/3| H63  12/6{ PEN44 26/6| U43 9/6| VRI50/30
523 126 12/6| 12AH8 |1;6 35W4  7/6|D77 5/6|ECH35  9/6| HABCBO | PEN45 19/6) U45 9/6! 9/-
524G 10/6 6K25 19 11| 12ATé yc 3523 10/6| DAC32 I¥/-{ ECH42 10/6 13/6| PEN45DD, | US0 8- VT6IA 5/
SZ4GT 12/6 6Lt 23/3[12AT7 §/.35Z4 _ 8/6| DAF9| 7/6| ECH8I $/-| HL23 1076 24/6| US2 as‘VTSOI 5/.
6A7  26/6 6L6G 9’6 12AU6 23/3 35Z5GT 9/-| DAF9¢ 9/-| ECH83 13/11| HL23DD ‘PEN46 7/6/ US4 19/11| WeIM 26/6
6A8  10/-6L6M  12/6 [2AU7 7/6 4IMTL _8/-| DD4l 13/t1| ECL8O 10/6 17/3| PEN383 23/3| U76 66| W76 &6
6AB7 8. 6L7GT 12/6 12AV6 12/7 42 23/3| DF33  [1/-ECL82 10/6 HL4] 12/6 PEN453DD |U78 6/6/ waIM
6AB8 10/6/6L18  13/s 12AXT  8/= 43 12/6| DF66  15/-| ECL83 19/3| HL4IDD | 332\ Ulor  16/7| wWior 15/3
6AC7  6:6/6L19 23/3/12BA6  8/-'50C5 12/6| DF70  15/.|EF9 23 3| 19/3| PEN/DD uisl  16/7| W729  i8]7
6AGS  6/6/6L.D3  B/6li2BE6 |o‘- 50CD6G DF9l  6/-|EF22  14/-|HL42DD 4020 33/2| U201 16/7{ X24M 247
6AKS -16LD20 15/11]128H7 2i/3| 34/6|DF96  9/.|EF36 6/~ m: PL33  19/3/ U251  14/-| X31 266
6ALS  5/6(6N7 8. 126t 30/-{50L6GT 9/6/ DF97  9/-| EF37A  8/-| HN309 14 PL36  14/- U281 19/1)] X4l /.
6AM6  5/6/6PI 19/3]12J5GT 4/6/53KU 19/11] DH30 15/6/ EF39  5/6| HYR2 20/~ PL38 26/6| U282 21/7| X61(C) 12/6
6AQ5  8/66P25  12/6 1207GT l0{6 12 4/6 DH63  8/-|EF40  I5/. HVR2A 6/- PL8I  12/6/ U30I 23/3| X6IM  26/6
6AT6  B/6/6P2B  26/6/12K5 17/11/75 24/7| DH63(Met) | EF4l  9/6| KF35  8/6 PL82 LU 4] Xe3  10/-
6AU6  10/6/6Q7G _ 8/- 12K7GT &/677 8/- 17/6| EF42 Il7( KK32 1|/|| PLBI  9/-|U339 167/ X65  12/6
6AV6  12/7|6Q7GT 11/~ 12IKBGT 14/-78 4/6| DH76  6/6| EFSO(A) 7/-|KL35  8/6 PL84  12/B| U403 67 X66 138
6B7  10/6/6R7G _ 10/-12Q7GT /6/80 9/-|DH77  8/6| EFSQE) 5/-| KLL32 24/7| PL820 18/7/ U404 16| X76M 14/
6BBG_ 4/6|65ATGT 8,6 12SA7  8/6 83 15/-| DHI10I zs{a EFS4  5/.|KT2 5/- PM2B  12/6 U8OI 29,10 X78  21/3
6BBGT /- €SC7_ 10M|12SC7 8/6(B3V  12/6| DHIO7 I13/11| EF73  10/6| KT33C 10/~ PMI2  6/6| U4020 u;{ Xx79  21)3
6BA6  7/6/65G7GT 8/-|125G7  8/6/85A2  15/-|DK32 (8- EFBO 7/ KT36 29/10/PMI2M 6/6 UABC8O 9/-| X101 33/2
6BE6  7/6/6SH7GT 8/-(125H7 8/6/150B2 18/-| DK40 21/3, EF8S  7/-| KT4l  26/6| PM24M 21/3| UAF42 9/6| X109 17/3
6BG6G 23/3/6SI7GT  8/-|125)7  8/6/1858T 33/2| DK9I  7/6/ EF86  12/6| KT44 . 15/- PX4  10/6, UB4l  12/-| XD(1.5) 6/6
6BH6  9/- 6SK7GT 8/-(125K7  8/6/ I85BTA 33/2| DK92 10/6/ EFB9  §/- | KT6l 12 6 PX25 5%/B/ UBCAI 8/‘ XFGI 18-
6BJ6  7/6/6SL7GT 8/-(125Q7 12/6/304  10/4| DK96 )-lEF91  5/6|KT63"  7/-|pY31  16/7/ UBCSt 11/4| XFYi2 9/6
6BQ7A 15/-|6SNTGT 6 8/12SR7  8/6/305  10/6| DL33 7{/6 EF92  5/6 KT66 15 PY32 I[7/11 UBFBO 9/a XFY34 17/6
6BR7  23/3/6SQ7GT 9/-/12Y4  10/6/402Pen/A | DL66  15/s| EF97  13/3 KT88 22/6| PY80 6 UBFBY  9/6| XH(I.5) 6/6
6BW6 |o¥mess76T 8/-/14B6 193] 23/3| DL68 |5/- EF98  13/3| KTWéi 8/- PY8I /.| UBL2I 23/3| XSG(I.5)
6BW7  7/-/6U4GT 12/6/14H7  23/3|807 7/6/DL92  7/6|EK32  8/6 KTW62 8/« PYB2  7/-| UCCB4 14/7 6/6
6BX6  7/-16USG  7/6 1457 27/10|856 -/DL94  7/6|EL32  5/6/ KTWe3 8/-|PY83 9(6 ucess 9/ Y63 7/6
6C4 7/- 6U7G 87/6 iSDI  26/6/182] 16,7 DL96 [+ EL33  12/6|KTZ4! #/-|PZ30 19/i1|UCFB0 16/7/Z63  10/6
6C5G  6/6/6V6G -8 23/3/5763  12/6|DM70  7/6| EL34 IS/ KTZ63 10/6 QF2)  7)- UCH2I 2331 66 20/-
6C6 6/6/6V6GTG 8/-19AQ5 10/6/7193 5/- EASO  1/-lEL38  26/6|L63 6/« QP2 15/-| UCH42 9/8! Z77 56

BEST BRANDS ONLY, MAZDA. MARCONI, MULLARD, PIHLIPS, TELEFUNKEN, AMERICAN. EUROPE. AN, ETC.
FRER] lItA!\NI\IUIC AND GFE l(\LA‘\IU\l DIODE DATA AND PRICE LIST. S:A.E. PLEASE.

NEW METAL RECTIFIERS—FULLY GUARANTEED Technical leaflet on Meta! Rectifiers free on recelpt of S.A.E.

DRM-1B 15/4 | RM-1 7/- | WX3 3/6 | 14A100 27/« | 14RA |-2-8-2 17/6 | 16RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-2 7/6  WX4 3/6 | 14A124 28/- | 14RA 1-2-8-3 2|f- I8RA [-1-8-1 4/6
DRM-38 233 | RM-3 yé WXé 3/6 | 14A163 38/- | 14RA 2-1-16.1  20{~ | I8RA I-l-16-] 6/6
LW7 21/- | RM-4 16/- | 14A86 17/6 | 148130 35/- 1 16RC I-]-16-1 8/6 | 1BRA 1-2-8-1 1=
RM-0 7/11 | RM-5 19/6 | 14A97 25/- | 14B2¢1 11/6 | 16RD 2-2-8-1 12/- | I8RD 2-2-8-1 15/~

VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS Wire-ended Tubular

All with tong spindle and| 8 x 8 x 8 mfd., 400 v. 3/6) 100 x 400 mfd., 275 v, 12/6] 32 mfd., 350 v 2/6| 8 x 8 mfid., 450 v. 3/~
double-pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9| 100 mfd., 275 v. 2/6{ 8 mid., 450 v. 16 x 16 mid., 450 v. 4/-
OK, 25K, 50K, 100K, 64 x 120 m(d. 350 v. 8/3|200 mfd.,275 v. 3/6] 16 mfd., 450 v 2‘9| 32 x 32 mid., 350 v, 4/-
+ meg. t 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 mid., 450 v, 39
S: CASIT WITH ORDER OR €.0.1). ONLY. POST/PACKING { ll/\“ﬁrﬂ 6. I’ER lTl&\l C.0.D.
: 23 UPWARDS I'"0OST FREE. ALVES Ilﬂv‘(l ' LY GUARANTEED, AND NE

IR S UE L
MAN('FACTURFRS' NTOCKS OR G()\ LRNMENT STORES SURPLUS, PERSO) 'dllt)l'l'l‘ 8 \‘VhLL(Hll:. FROM §.30 to (l
SATURDAYS | p.m. CATALOGUE OVER 1,000 DIFFERENT VALVES, AND COMPONENTS WITH FULL TERMS OF
BUSINESS PRICE td. PLEASE E\QUIRE FOR ANY ITEM NOT LISTED WITH S.AK.

-
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LOOK!!
A GENUINE UNREPEATABLE OFFER

Absolutely Brand New 12" and 14
CATHODE RAY TUBES

Made by one of England’s leading manufacturers

Because of a very special bulk purchase we are
able to offer the home constructor and the amateur
repair mechanic absolutely brand new 12" and 14"

TV Tubes at the fabulously low prices of :-

12" L£JedoD 12
14 £6.6.0 14

Carriage and Insurance paid

These tubes are not reconditioned, or “seconds,” or export rejects, but

BRAND NEW BOXED STOCK DIRECT FROM THE FACTORY AND MADE AVAILABLE BY A
SPECIAL BULK PURCHASE WHICH IS UNREPEATABLE

Direct Replacements for MW31-16, MW31-74, C12FM, 121K, 12XP4, etc., and MW36-24, MW36-44, C36-24,
C14HM, 141K, 14LP4, 14KP4A, etc., respectively.

Unconditionally guaranteed for full twelve months from date of purchase if returned securely packed.

Take advantage of this special bargain now. Orders executed by return. Send cash, cheques, etc., with order tot

St. James’s General Trading and Investment Co. Ltd.

2 SERJEANT’S INN, LONDON, E.C4

Please note that we are MAIL ORDER only. We regret that we cannot cater to callers.

STOP PRESS.—NEW 10" and 15" Tubes also available at give-away prices. Send your inquiries now.
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D.c.

OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE
‘TESTGEAR' SCOPE

3in. D.C. OSCILLOSCOPE

Engineered to vreocision stand-
ards, this high-grade instrument
is made available at the lowest
possibie price. tneorporating
the essential reatures usually
associated with luxury instru-

ments.
This “SCOPE”  will appeal
particularly lo Service Engin-
eers and Amateurs. A hizh gain,
extremely ﬂlll'lle (Illfern-nl,l.ll
\ _amplilfier (30 mV/C.M.). Provides ample sensitivity with A
¢ D.C. inputs. Espectally suitable jor measurement of transise
lur operating conditions where maintenance of D.C. levels is
of paramount imporpance. Push-pull X amplifier ; Flv-back
suppression ; Internal Time-base Scan Javeform available for
external use ;: puise ontput available {Or checking T.V. Line
O/ Transformers, eic.; }!’rovislon for external X I'I* and tKRT.
Brightness Modulation, Size 10in. high, 6iin. wide, 9in. deep.
Wet. 11} lbs. £15.15.0. plus P. & P. 7/8, or 30/- deposlt. plus
RReTalsand lz\ﬂg‘rﬂl'l'hllli' G 32?8{%%]6- INCLUDING
s 1 9 NG
EOLL 2 VES AND TUBE.

ALIGNMENT ANALYSER fite

A.C. mains 200/250V. Provides:
* Wobbulator (Bwept
Frequeney) operation. for
FM'TV alignment linear (re-
uency sweep up to 12 Mcis.
rom 400 ke/s-80 Mc/s. Capa-
citance ‘Measurement. Two
ranges provided 0-60pF and
0-120pF. special  Faclijty
enables true resonant fre-
quency of any tuned cot, LF.
transformer, etc.. to be rapidly
determlned ‘Cashi'price £8.19. 6.
plu Bd & H.P. term:
25/ deposit plus 5/- P. & P. and six monthiy payments of 21/6°

WOLSEY 3-ELEMENT FOLDED DIPOLE

L.T.V. Aertal less mounting bracket tor External use, complete
with 12 yds. of coaxlal cable. 15/~: ¢ element, 17/6; 5 element.
25/-. P. & P. on above. 3/6.

LINE E.H.T. TRANSFORMER

With butlt-in {ine and width
aontro] 14 KV, Sean coil,
90" deflection, on ferrite
yokes. Frame O.P. trans-

ine condenser. Can be used
for 14m,, 17in. or 2lin.
tubes. Complete with cir
cuit diagram.

/6 Plus
4- P. & P.
Foeus Magnet suitable for

the above (state tube).
10 Plus 28

F.M. TUNER UNIT

by famous German manufacturer. Coverage £88-100 Mc/
Complete with ECCB& elze 4in. x 2in. x 21n *
af BV an B o Circult }I]Jl{ljvzn!iam -
wit!
10.7Me/s. LK. and Discriminator Coit, 4/ pair.

MAINS TRANSFORMERS

All with tapped primaries. 200-250 volts, 0-160, 180, 200 v., 60 ma.

?3/(‘3, 2235!—‘({’-328010130 iinzg-oésgo v275 ma., 6.3 v. l25:;mp 5 v. P2nmp
5 v. 2amp., v. la T

and packing on the ahove, 3/-. Bl L ALDGfosTaE S

AC/DC POCKET MULTI-METER KIT

Comprismr 2in. moving coil meter
scale callbrated in AC/DC volts,
ohms and mill;amps. Voltage range
AC/DC 0-50, 0-100, 0-250, 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10.000.
Front vpanel, range switch, wire-
wound vot (for ohms zero setting),
tog¥le switch, resistor and rectifier.
{n zrey hammer finish case.
19/6 Plus Built and  tested
P. & P.1/6 7/8 extra.
Point to roint wiring diagram 1/-, free with kit.

SIGNAL GENERATORS

£6.19.6 or 25/- deposit and 6
monthly J,uz.ymems of 21/8.
& 5 Coverace
100 Ke/s-100 Me/s on funda-
mentals and 100 Me s to 200
Mc/s on harmonics. Metal
case 10in. x 8itn. x 54in., grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A.C. Mal
200/250.  Internal Modu]atlo
of 400 c.p.s. to a depth of 30%

modulated or unmodulated

F., output continuously

ariable. 100 milli-volts,

C:W. and mod. switch, varlable A.F. output. Incorporating

magic-eye as output indicator.

Accuracy plus or minus 2%

Cash £4.19.6 or 25/~ deposit
and 4 monthly payments of
21/6. Plus  Postage and
Packing, 5/-.

Coverage 120 Kcrs-84 Mcrs.
Metal case 10in. x 6}in. x
44in. Size ol scale, 64in. x
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. to a
depth ol 30Y%,

milli- volts C.W. and mod.
switch variable A.D. output and moving coil outpot meter. Grey
hammer finished case and white panel Acouracy plus.or minus 2%

SIGNAL & PATTERN GENERATOR
£6.19.6. P.&P.5-.

Or 35/~ deposit. P. & P. 5/- ana
8 monthly pa nts of 21/6.
Coverage 76 Mci/s.-210 Mors. in
five bands, a!l on fundamentals,
slow motion tuning audio
output. 8 verticai and hori-
zontal bare. logging scale. In
grey hammer finished case with
car rylne. handle. Accuracy
4 1% A.C. mains 200-250 v

CHANNEL TUNER

Will tune to all Band I
and Band IIl stations,
BRAND NEW by famous
manmacmrer Complebe
‘with P.C.C. 8 d P.C.F.,
80 valves (in serles) [
16-19 or 33-38. Also can be
modified as an aerlal
converter (mstructions
supplied).

Complete with knobs.

22/6 Pivs 38 P. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v., 6/-. Plus 1/6 P. & P.

8-WATT PUSH-PULL
AMPLIFIER

(ﬂ\ll'l ETE WITH CRYS-
TAL MIKE AND sin.
LOUDSPFEAKER

A.C. mains 200-250 v. Size 10}in.
x 6itn. x 2¥n. Incorporating &
valves. H.F. pen., 2 triodes, 2
output Rens and rectifier. For
use with all makes and type
of pick-up and mike. Negative
teed back. Two inputs. mike
and gram.. and controls for
same. Separate controls for
Bass and Treble lift. Response
flat from 40 cycles to 15 Kes..
2db : 4db down tn 20 Kes. Output B watts at 5% total distor-
tion. Noise level 40 db down ail hum. Output transformer tapped
tor 3 and 15 ohm speech colls. For use with Std. or L.P. records,

musical instruments such as Guitars, otc. M 1 9 6 Plus
L P. & P. /8.

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

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

23, HIGH STREET. ACTON, LONDON, wW.3.
All enqufrtes 8.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.

b
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Yoy cant tep carninng mare!

WITH NEWNES g v

Radio & Television Servicing =

POPUL An This New Edition of Newnes Complete Library of Servicing Data is exactly

MODELS

suited to your nceds. Here in six packed volumes are all the circuits, compo-
nent and layout diagrams you must have for speedy, efficient repair work,
tuning and general maintenance—over 2,300 models pre-1954 right up to

MORE THAN 1960. All the famous makes below are included-—everything you want.for
@ years to come. If you’ve never seen previous editions be sure to see this one!
3,80 § TELEVISION, RADIO, RECORD REPRODUCERS, TAPE RECORDERS
Circuit & Component #
e oty the All these popular makes—
OVER Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven,
% Berec, Brayhead, Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon,
5,750 Pages $ Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
s ¥ E.M.I., Emerson, English Electric, Ever Ready, Ferguson, Ferranti, G.E.C.,
2 Years’ Free € Grundig, H.M.V., Invicta, K-B., McCarthy,
A McMichael, Marconiphone, Masteradio,
Postal AqVISory Motorola,' Murphy, Pageant, Pam, /
sel‘VIGG | Perdio, Peto Scott, Philco, Philips, Pilot,

Portadyne,Pye, PyeTelecommunications, = RADIUM Rkllll)..ml
Radiomobile, Rainbow, Raymond, Re- ; " “
gentone, R.G.D., Robert’s Radio, Sobell,
Spencer-West, Stella, Strad, Ultra,
Yalradio, Yidor, Walter, Webcor.

An investment Important Reference Data on Valve and Picture

- for every reader Tube Bases and Equivalents. B.B.C. and
of Practical Television European Broadcasting Stations. TV and
VHF/FM .« Channels and Stations. Battery

Ready for instant equivalents. Colour codes, etc.

use are thousands of dia-
grams—TV receivers from single
band sets to latest 13-channel
110°-tube models, including
transportables, and combined
TV/FM sets. Also radios, in-
cluding Transistor and VHF/
FM models, Radiograms, Port-
ables, Transistor Personals, Tape
Recorders, Car Radios, Record
reproducers (including Stereo).

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

Send me Newnes RADIO AND TELEVISION SERVICING without obligation
to purchase. I will return itin 8 days or send 11/- deposit 8 days after delivery. then
twenty monthly subscriptions of 11/- paying £11 1Is. 0d. in all. Cash price in
8 days is £11 0s. 0d

I
'
I
J) 7T S — I
|
|
|

Address i i
Tick (J) where applicable
HouseOWNER

its. Fa finding and Align-
ment. Servicing Tape Recorders. Aerial
Installation. Electrical and Car inter-
ference suppression. Servicing Transis-
tor and VHF/FM Radios. Printed-
wiring sets. Servicing Equipment.
Salvaging Picture Tubes, etc.

Occupation -

Householder
Your Signature. = Living with Parents

(Or Your Parent’s Slgndture it under 21) RViO3 Toin T __I

|

I
Pracncal Guidance on Modern Circuit I
D

!

t
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Transistor Set Parcel
Cabinet as

diagram showing other necessary
parts—separate value &3—will all be
sent for 29/8, plus 2/8 post and in-
surance.

Metal Rectifier Bargain
250/300 volt. 250 mA equivalent of
R.M.5 will replace many_expensive

valve types and will last. Price 12/6,
plus 1/- post.

Connecting Wire

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

Now reduced to 9/6

limited
q uantity.
sale price
9/6 each. Carriage and packing 3/6
extra. Masks 10/- extra.

I This Month’s Snip
Super Transistor Kit

Makes ideal bed-
room radio. uses
one transistor
and one crystal
diod

0.
Complete with
case 16/6
Post 2/8

For Your Lab.

Resistance substitution boxes are
great time savers and you reaily
cannot have too many of them:
here ihen. is an opportunity to
acquire these at a very low rate
Our R.B. kit avallable for only
8/8, plus 1/8 postage. combrises
one 50 W. precislon variable resis-
tor 0-100 K., six 2-3 watt fixed
resistors, one 6-position switch,
one pointer knob und one ordinary
knob and instructions. This
unit when made up will give an
infinite variability over the range
100 ohm %0 2 meg.

ELECTRONIC PRECISION EQUIPMENT LTD.

66, GROVE ROAD, EASTBOURNE, SUSSEX

Exact Replacements

Live output n'ansrormers available from the foilowing
receivers, 59/6

Argosy CTV517

Rairg 2014. 2017 2114. 2147,

Co&s01r—930, 930’1 931 933/475, 937, 938, 938A. 938F, 939,
9394, F. 943

Decea—DI14, D 17C.

l)vlmnl—TRHSQT TRL753

l<crzu90n—306[‘ 308T. e

H.M.V,—1824, 1824A, 1825, 1825A, 1826, 1326A, 1827,
1827A., 1829 1829A 18 5. 1869,

Marconi—VT63DA, VT68DA . VT69DA.
R.G.T).—6014T, 6017’1‘ 7017C. C54.

Rm:(-nlnne—MT 17C, 17 Comb., 17T.

Sobell—TS17, T346.

Most others avm]able at short notice

ALSQ exact replacement line blocking frame blocking
and frame output transformer—for most makes and
Lypes.

Post inquiries please, enclose S.A.E.,
TURRET TUNERS

Ideal for converting an
old or building into new
. These are brand new
stock. not surplus. supplied
complete with valves and
colls for local Band I and
Band III stations.
Model 1, ILF. Ou mut 33/38
Mc's series heaters.
Model 2, LF. Output 16/19
Mc/s  paraliel  heaters.
With instructions and cir-
cuit diagram, 79/6, knobs
3/6 extra, postago and
insurance 2/6.

Useful Aids for Your Workshop
E.H.T. Sealer, This is a highly insulated preparation
whioch 18 applied by means of a hot soldering iron
direct to E.H.T. terminals, solder tags, etc. 1t hardens
immediately after being applied and acts as a per-
manent seal against corona discharge and surface
leaks. 26 per stick.

Polythane spacer Washers. Theso are 3in. diameter,
perforated with lin. hole in centre. Specially useful
aor the reinsulation of focus coil assemiblies. 2/- per
ozen.

Polythene Tape. 2in. wide, 10 thou. thick. Specilally
designed to replace and/or strengthen insulation of
E.H.T. components up to 25KV. 5/- per roll,

Sponge Cushloning. This is a sponge rubber strip
Hn. wide x in. thick. For the flexible mounting of
g'R 5 lfu es and masks. Also acts as a dust seal.

«. per

Rubber Cord §Iponge rubber }n. dlameter. For seal-
ins around C.R.T. masks. ]/- per foot.

P.V.C. String. Strong, flexible. this P.V.C. string
ca.n be used for cable rormlnv binding of ends, marl-ing
of wires. etc. 25vd. roll 3/9.

Antl-static Screen Cleaner. Speclally prepared for
TV tubes and screens. Will clean both glass and per-
spex and {ts anti-statio qualities will delay the col-
lection of dust. 3/- per tube.

Cellulose Cement. Specially prepared quick drving
cement for the quick and efficlent gluing of metal,
glass, ceramic, wood, fabrios, etc. When dry it is a
very good insulator and is impervious to heat and acld.

4/@ per tin.
The Taylor Meter
Model 127A

Al Eocket size meter hut with
_big scale and a sensitivity

o 20.000 Ohms per volt D.C.,

therefore an ideal unit for

television servicing — ro-

bustly made and complete

with Jeads and prods—20

ranges as follows:

D.C. cur rent 50 micro-amps.
01 Am

D.C. voltage—o 1,000 volt in
seven ranges (% KV. with
external probe., obtional
extra).

Voits A.C.—0-2500 in six
ranges.

Ohms—0-20 Ohm in three
ranges (self-controlled).

Self-contained. 3iin. movement. Price £10 or 20/-

| Ranges: D‘c. volts

deposit and 21 fortn!ghtly payments of 10/-, Non-
callers add 5/- carriage and insurance.

Band Ill Convertors
Suitabie
Wales.
London,
Midlands,
North,
Scotland,
etc. All
the parts
including
two EF80
valves. colls, fine tuner, contrast
control. condensers and resistors.
(Metal caso available as an extra.)
Price only 19/6, plus 2/6 post and
insurance. Data free with parts or
available separately. 1/8.

Please semdl two more Kits, the
one you sent last week is per-
forming magnilicently. We

receive this sort of letter every day
of the week, 8o if you have hesitated
because vou thought our kits too
cheap you need hesitate no longer.

Building ‘A Scope?

I TS AR 1 DT T

i
3in. oscilloscope tube. American-
made type No. 3FP7, octal base

6.8 v. 0.6 amp. heater, electrgstatic
deflection, brand new and gtaran-
teed, with clrcuit diagram of scope.
15/~ each. plus 1/6 post and ins.

A.C./D.C. Multimeter Kit

0-5, 0- 0-100,
00. . _AC

ternal batteries.
0-500.000 with ex-
ternal batterles.

Measures A.C./D.C.

volts. D.C. current
ﬂ.nd ohms All the
essential parts including metal
case. 2in. moving coil metre.
selected resistors, wire for shunts,
range gejector, switches., cali-
brated scale and full instructions,
price 19/6. plus 26 post and In-
suranc

Yaxley Sw:tches
1 Pole 3 way .
1 Pole 5 way ..
1 Pole 11 way g .
2 Pole 2 way ceramic .. s
2 Pole 4 way ..
2 Pole 8 way =4
2 Pole 8 way P .
2 Pole 11 way
2 Pole 12 way X .
3 Pole 3 way de 57
3 Pole 8 way
4 Pole 4 way
8 Posmon ehorunfr
ggo%e g o
ole way ceramic

8 Pole 2 -
9 Pole 3 way
12 Pole 2 way

Miniature
Microphone

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

B T RERRRD | R

1
2
2
2/
g
2
3
3
bl
1
3
3
)
3
2
2/
2

T

73

This is the correct address for post orders and for prompt attention please mark your envelope

Dept. 5, also enough for postage.

Electronics (Cn)a don) Litd.
266 London Road.
Croydon.

Phone: CRO 6558
Half day Wednesday.

r Il‘ctronécs {FInsbury Park) Ltd.

Personal shoppers should use one of

troud Green Rd.,

Finsbury Park, N4,

Phone: ARChway 1049,
Half day Thursday.

Park) Ltd.
520 Hlizh Street Nor
Manor Park, E.12.

Half day Thursday.

Electronies (\I.umr

Phone: ILFORD 1011

the companies below.
Llectronies (Ruistip) Ltd.
42-16 Windmill B,
rth, Ruinlip. Middx.
Phone: RUISLIP 5760,
Half day Wednesday.
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UJAEA.

ATOMIC WEAPONS |

RESEARCH
ESTABLISHMENT
ALDERMASTON

have vacancies for
ELECTRONIC MECHANICS —

engaged on the prototype construction of a very wide range of electronic equipment.

INSTRUMENT MECHANICS —

engaged on fault-finding, repair and maintenance of electronic and electro/mechanical
instruments.
Skilled craftsmen who have had considerable industrial experience of electronics, or
who have received equivalent training and experience in H.M. Forces are invited
to apply.

HOUSING
Married applicants living beyond daily traveliing distance will become eligible for a
house within a reasonable period, and lodging allowance will be paid while waiting.
Loans to assist house purchase may also be available.

VOCATIONAL TRAINING

Financial and other assistance may be given to craftsmen taking approved technical
courses leading to City and Guilds or National Certificates.

Opportunities of promotion occur throughout the Authority for qualified men.

An lllustrated Brochure is available giving details of the above together with:

% Rates of pay
% Sick pay
Y Superannuation Scheme

% Recreational Facilities

If you would like a copy send a postcard quoting Ref: PA471 to:

The Industrial Recruitment Officer,
Building F6.1, A.W.R.E.
Aldermaston, Berks.
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BRAND NEW AM/FM (V.H.F.) CHASSIS AT £13.6.8. (P.&P.10/-)

Why buy a F.M. Tuner at the same price?
Tapped Input 220-225 v, and
Chassis size 15 x 6% x 5¢ in. high. New manufacture.

Dial 14} x 4 in. in gold and black.

Pick-up. Extension Speaker, Ae.. E., and Dipole sockets. Five ‘‘plano"”
push buttons—OFF,
With all vaives & O.P, Translormer ’I‘one control fitted.

Covers 1,000-1,900 M. : 200-500 M. : 88-99 Mc/s.

Valves EZ80 rect., ECH81, EFg9, EABCBO EL84, ECC85. Speaker & Cabinet
to fit chassis, 47/8.

10 x 6 in. ELLIPTICAL SPEAKER, 20/-,

TERMS:—(Chassis) £4.16.8 down—10/- carr.—end 6 Monthly Payments
of gg;-, or with Cabinet & Speaker £5,9.2 down and 7 Monthly Payments
of &

226-250 v. A.C. ONLY.

T.W., M.W. F.M. and Gram. Aligned and tested.

We are speclalists in ITA Converters. Our converters give
direct switching ITA to BBC, metal rectifier, co-axial piug,
Can be fitted in 5-10 mins., and need no alteration to your set.
ALL EAS. ALL SETS. ALL CHANNELS. 12 months’
Buarantee (3 months on valves).

“READY TO USE"” ITA
CONVERTER
Separate gain controls. Valves PCF80
and PCC84. Switch positions ITA (1)—
ITA (2>—BBC. Bakelite moulded cabinet
8t x4 x 61n. £5.5.0. P. & P, 3/-,

3-VALVE AMPLIFIER (INCI..
RECT.) Capable of giving 6 watts.
Mains and output transformers, Valves
ECC81, EL84 and Rect, 3 Controls.
volume, bass and treble, On/OfT switch.
Fully guaranteed. Chassis size 63 x 3
x 2} in.: with 7 x 4 in. elliptical speaker
or 6} in. round (Goodmans); state which.

only 67/~ (5 %4

STUPrPENDOUS OFFER!
13-CIHANNEL TUNER
LF. 34-38 Mc/s complete with valves PCF80

and PCC84. Removed from chassis but in
working order.

Knobs 2/6 extra. Bome tuners

15/-

(2/6 P. & P)
less valves '7/6.

ITA TABLE TOP AERIAL

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

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

~_ "

PERSPFEX U\SCI{ATCHFD (Post 2/- each or 6 post free.)
124 x 9% x } in. clear., 4/6; 14} x 11 x } in. clear, 5/-: 15 x 12 x $ in.

tinted, 6/=: (Also 15 x 12 in. slightly scratched at 3/-.)

AUTOMATIC RECORD
CIMANGERS. COLLARO
CONQUEST with manual play
also. Turnover crystal pick-up.
4-speed. A.C. mains 200-250 v..
see illus.

£7.10.0 .S,

GLADSTONE RRADIO

or callers to 3 Church Road, Bristol3  Tel. 51207

38A HIGH STREET. CAMBERLEY, SURRLEY.

For the last 50 ITA Con-
verters of this type (Brand
New and Fully Guaranteed)
we will accept the * Below
Cost " ftigure of ONLY 60/-.
(8- P. & P.) Reduced from
£4.7.6.

Two  valves FECC81—grey
hammer f{inish—Switch posi-
tions ory. ITA. BBC
Own Power supply.

IT NOW.

THE BRAYHEAD
TURRET TUNER,
£7.7.0 post free. Complete

with booklet and fitting

instructions. State  set
and model No. when
ordering.

Converts your S5-channel
BBC only set to receive
ITA as well.

ITA AERIALS clipping to existing mast 1-2 in. dia. 3-element.
19/-: 5-el.. 25/-: 0-el., 47/6: Loft mounting. 3-el,, 17/-: 5-el., 23/
Combined sinzie BBC and 5-el. ITA., 75/- with chimney-lashings;
Co-axial cable semi-air-spaced. 6d. yd. or 20 vds.. 9/- Aerial
and cable prices-carr. paid.

50 SILVERED \IIC\ -\\T) f'l l;(A..‘l[(‘ Cn\[)r\‘rl{s. 10/-.
S.5/-, ALL NEW.,

NEW W \\LD TL BU

RS. 350 v. or apove, 3 ot each. .001.
.002, .003, .01.

LAR
-05. .1 mF. Total 21 for 4/6, post paid.

NEW ITA AND BBC TUNER.
By well-known manufacturer for
superhet TVs with 35-38 Me/s LF.
For all areas; covers all 13 channels.
Switch gives BRC and two I

) selections. Suits G.E.C. sets BT4543.

~ 4544, 5146, 5147, 5543, 5642 and €64)]
without alteration. Easily adapted as aerial converter. and
instructions can be provided rree Has ITA and BBC co-axial
sockets and separate rain controls.

WITH VALVES PCF80 and PCC84 ?2/6 (P. & P. 3/-).

Some wit without valves at only 12/6 (P. & P, 3/-).

GRAMOPHONE
AMPLIFIER with 5 in.
SPEAKER. On Fabric-
covered Baffle 1247 x 5°,
Mains and Qutput Trans-
tormers. Metal Rectifier,
ECL82 Valve. Tone and
Plenty of Volume. Fully
Ready to play. Useful for

ONLY 57/-, post 3/-

KLREC “PIONEER" RADIO IN MAKER'S CARTON.
Valves DK96. DF9%. DAF%%, DL96. Berec Ever-Ready Battery
B103, 18/ extra. Two Short Wave-
bands 2.5 to T Mc/s and 6.5 to 17 Me/s.
Cabinet, 12" x 74" x 6°. ONLY £4.15.0
(2/6 p. & p.). In kit form with in-
structions and fully wired coil pack.
Two Short Wavebands £4. One M.W.
and S.W. £4.5.0. Plus 2/8 p. & p.
Separate items supplied.

! Kl Lk
Volume Conbrols On/off <w1bch
Guaranteed. Two Knobs supplied,
stereo.

Delivery by return. C.0.D. 2/- extra. Terms: Cash with order
or one-third down and balance plus 7/8 (up to £7.10.0) in four
equal monthly payments. Balance over £7.10.0 add 1.- in £1 and
paV in not more than 6 monthly payments. See special terms for
A.M.-F.M. chassis. All new goods unless stated. Send td. for
16-page catalogue.

Tel. 22791
(Camberley closed Sats.)
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The tiditor will be pleased to consider
articles of a praclical nature suitable
for publication in ‘' Practical Television.”
Such articles showld be written on one
side of the paper only, and shouid con-

i tain the name und address of the sender.
Whilst the Editor does not hold himself
responsible for the manuscripts, every efort
wilt be made to return them if a slamped
and addressed envelope .is enclosed. All
correspondence intended for the Lditor

| should be addressed lo: The Edilor.

1 "Practical Television,” George Newnes,
Ltd.. Tower House, Southampton Street,
Strand, W.C.2.

Ouwing to the rapid progress in the
design of radlo and television apparatus
und to our egorts to keep our reuders
in touch with the latest developments,
we give no warranty. that apparatus
described in our columns s not the sub-
ject of letters patent.

Copuright  In all
graph® and  articies
‘Practicai Teletvislon™ iz  specificaliy
reserved  throughout  the  countries
signatory to the Berne Convention und
the U.S.A. Reproduclions or tmilations
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EVERY MONTH

Sound Improvements

OST of the modern developments in the design of TV
receivers seem (0 be concentrated on improvements to the
reproduced picture; the quality of the sound, far from being

improved with the advent of new models, seems to be deteriorating.
The increasing use of cathode ray tubes with deflection angles of
i t0deg has caused the depth of cabinets to be reduced, and
smaller loudspeakers to be used.

Early TV reccivers were bulky units and the designer was
forced to employ large cabinets to accommodate the chassis.
Whilst these receivers are ugly by modern standards, the cabinets
were large and made of thick wood. [n console models particu-
larly, there was sufficient space to use 8in. or even 12in. diameter
loudspeakers and the quality of the reproduced sound was ex-
cellent. Now, fashion dictates that TV receivers be as small as
possible and large diameter loudspeakers are rarely used. In order
to reduce the frontal area of the cabinet many designs position the
loudspeaker at the side of the receiver. Whilst this procedure may
occasionally permit the use of an 8in. diameter loudspeaker, the
improvement in sound quality thercby obtained is offset by the
way in which the highly directional top notes are absorbed by the
furnishings of the room.

To summarise, the loudspeaker employed in a TV receiver
should have as large a diameter as practicable and should be
positioned to face the viewer. As we have shown, these (wo
requirements conflict and there are. we think, two solutions to the
problem, one for existing receivers, and the other for new models.
1f the sound reproduction of” an existing receiver is poor, it may
be improved by using a separate loudspeaker and enclosure.
However, if such a course is adopted and the recciver is of the
live chassis varicty care must be taken to ensure that no dangers
are created by the additional wiring.

The solution proposed for incorporation in new TV receiver
designs would give little difticulty in execution and would involve
little altcration to either appearance or basic design. As we have
pointed out, the high notes emitted by a loudspeaker arc direc-
tional and arc lost if it is not facing the viewer but the bass notes
suffer little or no deterioration. Thus, provided the high notes are
directed towards the viewer, reproduction will generally be satis-
factory and certainly improved. This principle can be realised by
using a large diameter speaker in the wall of the cabinet, where
there is generally a large space available. A small diameter, high
efficiency, “tweeter’” can be placed at the front of the cabinet in
a central position.

1t has been said that A picture is worth a thousand words”
but it is surely wrong to neglect the sound section of the TV
receiver and concentrate only on improving the vision section.

Our next issue, dated May, will be published on April 22nd
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A Versatile Y Aerial

By C. A. Oldroyd

A SIMPLE INDOOR AERIAL

UR TV set was due for retirement; it had
O given us years of faithful service. The family

wanted something new, with a bigger screen.
In due course the latest 17in. set arrived, and was
installed. Its performance was superb and apart
from the TV programmes it also provided the VHF
radio broadcasts. The serviceman suggested fitting
two additional rods to the existing outside aerial,
and a new downlead: but | was thinking of fixing-
up a special indoor aerial for the VHF trans-
missions. We are a long way from the transmitter,
and although the built-in aerial brought in a signal.
an external acrial was obviously needed.

Polarisation

In addition to the outside TV aerial a loft acrial
had been installed. 1t was a modest 'V ™ aerial
consisting of two copper tubes, as shown in Fig. 1
The rods of an aerial for F.M. should lie in a
horizontal plane, and since the rods of a “V”

Reflector

Figs. 2 and 3.—Adding a reflector, and the method
of fixing the elements.

aerial slope outwards, and are neither vertical nor
horizontal, it was hoped that it would bring in
the VHF transmissions. A trial showed that it
did so surprisingly well; a special VHF aerial could
not have done better. Now neithes a new VHF
aerial nor a new feeder line was required; and if
anything went wrong with the outside aerial, the
“V” loft aerial could be used for the reception
of the TV programmes. With the new set. the
loft aerial worked quite as well as with the outside
aerial, despite the fact that we are about sixty miles
from Holme Moss.

Dimensions

It will be realised that for stations other than
those operating on Channel 2, the length of the
elements forming the dipole (see Fig. 1), will be
different. An article on aerial design appeared in
the January issue and in the table of dimensions on
page 185, the figures in the column ‘““a” may be
divided by two and used as a basis for the Icnglh
of the elements of the “V”. The remaining
dimensions given in Fig. 1 may still be used. The
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Fig. 1.—The construction.

total length of the reflector (befoue bending) can
be determined from column * b " in the table in the
January issue.

Apart from the dipole which has no directional
effect. the "V’ aerial is. perhaps. thc most com-
pact and versatile aerial for TV and VHF
reception. 1t is surprising that its design has not
been developed beyond the original, simple type.
Gain could be increased by fitting a reflector, as
suggested in Fig. 2. Even then the double “V”
does not take up much room, and is compact
enough to be erected in small lofts.

Construction

One point must be borne in mind when making
up simple aerials: one cannot afford to lose any
energy. and the joints between aerial rods and
downleads should be soldered; for this reason the
clements were cut from copper tubing. The
reflector can be bent from one piece of tube and
Fig. 3 shows a suggested method of fixing the
reflector to the wooden base. A is the copper tube,
and B the baseboard. The clip C clamps the
tube to the base B. To provide a good seating for
the bend, a groove D is cut into the face of B with
a half-round wood chisel. Bolts E are countersunk
3/16in. Whit. There is no need to mount aerial and
reflector on a long baseboard: the two elements
can be fixed to two smaller bases. This allows the
spacing to be altered without having to remount
the reflector. For greater selectivity, and increased
gain, a director element in front of the aerial may
be well worthwhile.

DIMENSIONS OF THE ELEMENTS

Length of |Length of reflector

Channel dipole elements | (before bendlng)
ft. in. | ft. in.
i 5 3 10 11
2 4 8 9 8
3 4 2 8 9
4 3 10 8 1
5 3 6 7 s
8 1 2% 2 7
9 1 2 2 61
10 1 2 2 54
11 1 i 2 5
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No. 54—THE PHILIPS 1115U. STELLA ST8314U, etc.

HERE is a very close resemblance between the
above receivers and many others in the Phillips,
Stella family. The basic design started with
the Philipsg 1101U 12in. model (console version,
the 1200U) and continued with the t]14U 14in.

T

version, 1427U console. to the 1437U. 1726U
(17in.). Stella 8314U. Fitted with turret tuners, the
Philips 1446U, 1746U, Stella ST6414U and
ST6417U followed.

All models use a double chassis system, the dual
band versions having the tuner fitted in the centre.
To avoid confusion, it is worth noting that the
Philips 1748 and Stclla ST8317U are completely
different receivers using a much simplified circuit
based on the carlier {2in. versions. the Philips
1100U—1236U—1238U-—1229U and Stella 1500U.

Intermediate Frequencies

All these receivers use an 8.5Mc/s sound, 12Mc/s
vision L F. with a single 0.3A series heater chain,
The Cyldon P10L, Brayhead 10s and similar tuners
with PCC84 and PCF80 valves and a low LF.

TELEVISION 343

By L. Lawry-Johns

oulput gre suitable for conversion. The usual
method of fitting is by removing V1, the EF80 R.F.
amplitier. inserting the R.F. plug. removing the V1
EF80 mixer and inserting the mixer (I.F.) plug or
adaptor. Various other methods suggest them-
selves. such as wiring all leads to the R.F. plug,
altering the V1 and V2 bases so that V2 is retained
and used us an extra LF. amplifier, or wiring the
leads to the valve bases instead of using the plugs.

Commeon Faults

Of the various “usual” complaints. the most
common is undoubtedly weak line hold. This shows
as persistent loss of hold where the pictyre
repeatedly slips sideways necessitating frequent
adjustment of the hold control. In fact. the “hold”
cireuit is rarely at fauult and where it is. a replace-
ment V15 (ECL80) or hold gontrol (0.5M-—500k)
will most often put things right. In the majority
of cases the line sync pulses are too weak to lock
the oscillator owing to excessive clipping by the
line sync clipper (triode section of VI5). The

-
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anode load resistor is R65 (220k-red, red. yellow),
the resistor wired to pin 1 of V15. This resistor often goes high
in- value and should be replaced.
beneficial to reduce the value to 100k. This results in a much
stronger locking pulse and the setting of the hold control
It 1s sometimes recommended that R64
(47k) be disconnected also but the writer has rarely found

becomes less critical.

this necessary.

Horizontal White Line

Another very common fault
is complete loss of height
resulting in the appecarance of
a thin white line. When this
fault appears, first check the
PL82 (V20) and ECL80 (V19).
If these are in order, check for
H.T. at pin 1 of V19. If absent,
check at the top tags of the
frame blocking oscillator trans-
former (S32 tags). If H.T. is
present at one of the upper
front tags but not at the other
the winding is open circuit.
Sometimes the internal connec-
tions corrode resulting in a high
resistance joint with varying
height and intermittent collapse.
In cuases where doubt cxists,
sharply tapping the transformer
will often confirm the diagnosis.
This small transformer has six
tags in all; two pairs at the top
and one pair under the front.
Tags S32—S31 form the oscil-
lator windings and S33 is the
frame sync coupling from the
clipper stage which is the pen-
tode scction of V19,

2.—H.T. supply and

A resistor, R118— 10k, may bc
wired between R158 and the
*ton” of R5I.

Vision IF

this being

[t will usually be found

frame timebase circuits.
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RF amplitier  ON sound showing as a buzz on
the sound on white picture con-
/ tent. could be due to misalign-

EFGO EBY1

Sound
v Output
Transforme

\ S6
@ ECLBO EFBO Blue
«HFBYI \ \ Osc.

ment of C14. However it is often
the case that Cl14 is correctly set
and the above symptoms con-
tinuve. This is normally caused
by an open-circuited electrolytic

£FB0 capacitor and the C31-C32
can should be checked. A wire
Front—=1 ended 32;F 350VW capacitor

is useful to check these sections
quickly. The necgative side of

. . the capacitor is touched to
chassis. the positive end to

5;‘;1 5 g/—zz? each tag in turn and the effect
ed 4eel noted. A correct replacement
RE Aerial

Coils Coils should be used (65 100uF).

Coit
1 \

2nd Sound [F /st Sound
and Audio Amp 73

Sound
Output

Detector
Limiter

Fig. 4.—Chassis layout.

A Less Common Fault

On occasions, the height control (R90) becomes
defective and this produces a rather startling effect,
similar to that seen in ** the hall of mirrors.” The
lower part of the screen is vastly elongated and the
top compressed. These symptoms would normally
lead one to suspect an open-circuited linearity
capacitor but in most receivers in this range, a
feedback winding is included in the frame output
transformer and this feedback is divided and con-
trolled to effect variations for height. When the
circuit is working normally. quite a heavy feed-
back is applied. When a component, such as the
height control becomes open-circuited, no feed-
back is applied und the above eftects become
obvious. When the bottom of the picture i1s com-
pressed the PL82 may be fairly suspected but when
the bottom is opened out the PL82 grid resistors
R93 and R169 should be checked.

Sound on Vision and Vision on Sound

‘Sound on vision, showing as vibrations of the
picture as the sound modulation varies, and vision

Fig. 5.—The input stages of
the receiver.
RIS
2700
7 vr
MEGF (sChebnD) o4

ce

Weak Frame Hold

The grid leak R81 (2.2M) is

returned to a point of H.T.

potential. When this resistor

(red, red, green) goes high in value, the setting of the

frame hold becomes critical the picture rolling

upward or downward frequently. Weak sync and

impaired definition often results as C76 (10pF

electrolytic in the H.T. supply to the video ampli-
fier) becomes open-circuited.

White Screen

When the screen is brilliantly ifluminated with
the brilliance fully down. it can be assumed that
the cathode potential of the tube has fallen to a
very low level. This D.C. voltage is derived from
the video amplitier anode circuit. If the voltage at

Note—Ferrite beads are used in certain parts of the
circuit and have been indicated by dotted lines. For
an example see the screen grid lead of Y2, below.
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Fig. 6.—The chassis layout.

pin 11 of the CRT base is absent or very low, the
most probable cause is a heater to cathode short
in the tube itself. Pin 12 of the CRT base is
connected to chassis and therefore a heater-to-
cathode short results in the anode of the video
amplifier being connected to chassis. This absence
of cathode voltage on the tube results in a heavy
flow of beam current with the brilliance at mini-
mum. As the brilliance is advanced the beam cur-
rent increases still further resulting in the EHT
rectifier being overloaded and the screen darkens.
Thus the brlliance control appears to work in
reverse.

The cure is quite simple. A 6.3V isolating trans-
former (with mains primary) may be fitted under
the tube neck. Pins 1 and 12 are the tube heater
pins. The leads to these are removed, connected
together and soldered to one of the primary tags
of the transformer to form the chassis connection.
The other primary tag is connected to the lower
tag of the rear left side mains dropper to pick up
the live side of the mains. The secondary tags
are connected to pins 1 and 12 of the tube base.

Instability

The tube is not necessarily the cause of exces-
sive brilliance however.  Oscillation in the vision
L.F. stages would result in the anode voltage at the

video amplifier falling to a very low level. It this
is suspected, short pin 2 of V10 to chassis.
If the brilliance returns to normal when

advanced (there will be no picture, of course) and
the anode voltage at pin 7 of the video amplifier

(or pin 11 of the CRT) rises to say 150 to 180, the
decoupling capacitors (4,700pF) associated with pin
8 of each vision L.F. stage (V7 and V8) should be
shunted with a capacitor of similar value (say 0.003
to 0.005¢F) which js known to be * good .

Other Shorts

Reference to the video circuit diagram will show
that the cathode circuit of V9 presents another
possible source of a short circuit path from the
video anode cireuit. Here the symptoms are
little different, however. since a heater-to-cathode
short will modulate the cathode very slightly with
a low A.C. ripple which will show on the bright
raster (with the brilliance at minimum) as light
and dark bars with the heaters of V5 and the tube
glowing brighter than normal. A very bright
raster will also result if C76 should develop a
short. In this case, R76 will overheat severely.

No Picture

If the sound is in order but there is no brilliance
on advancing the brilliance control, check for EHT
as outlined in previous issues of this journal, test-
ing for a spark at either end of EY5!. with and
without the CRT clip connected. Then check
PL8L. PY8I, ECLBO, etc. The symptoms of a low
EYS1 (picture expands and fades as brilliance is
advanced) have also been described so many times
that a full description is hardly necessary. This
ulso upplies to the symptoms of a failing tube and
other common faults.

{To be continued)

Y
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London to

Birmingfam
TV Link

A NEW TRUNK CIRCUIT

HE first long-distance trunk
TV circuit in Britain to be built,
installed and maintained by
private enterprise was formally
handed over to Associated Tele-
vision in London recently. The
circuit carries high quality vision
and sound from the Alpha Studios
at Aston Road, Birmingham, to
the ATV London Headquarters at
Marble Arch. 1t will enable
ATV’s London management to
monitor programmes originating
in  Birmingham and to watch
rehearsals and dry runs. It will
also enable advertisers in London
to se¢ programmes radiated from
Birmingham without having to
travel to Birmingham as at present.
The new microwave scheme
which has been manufactured and
installed by Pye Telecommunica-
tions Limited has many entirely
novel features. Apart from being
the first long-distance trunk circuit
of its kind to be operated by free
enterprise, it is also the first
7,000Mc/s microwave permanent . .
"ug?; i Gﬁ:u[ Blrim,,_ It The microwave aerial system at Cold Ashby between
makes use of passive reflectors, Market Harborough and Rugby.
which eliminate the expensive
waveguides normally required
by such systems to carry
the transmitter power to the
aerials. The microwave link
carries high quality TV sound
in addition to the picture.
Radiotelephone circuits for

Barkwsy

. Birmingham
London

Alpha Studios| ATV House
Birmingham London
=" 2304 7404~ l
L ‘ ————— = Thuk ’ Mk Mcfs.
7304 7404 5
Mc/s. /s, K N
PR
o P
. \
] \
o - ! - B o 721 v L B~
CrL Meriden site  Cold Ashby Barkway Tower Highgate
Building <4 foot dish 6 foot dish /75 feet passive reflector 6 foot dish
Birmingham 40 feet 70 feet 2I0 feet pissive reffector /50 feet
4 foot dish 6 foot dish /0 foot dish 2 —6 foot dishes

O feet 75 feet

Fig. 1.—A diagram of the route taken by the new TV link.
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engineering  maintenance have
been put on a separate 450Mc/s
channel. One of is features has
been very low cost—probably a
fraction of links previously
supplied for the purpose.

The passive reflectors are
employed at the Barkway Tower
and their method of operation is
indicated in Fig. |. At the fre-
quencies used on the link, the
radiation can be focused and
beamed in much the same way as
light waves. The signal is there-
fore led by waveguide to a dish
aerial (as may be seen in the
illustration on this page) and this
aerial is directed towards a metal
sheet at the top of the tower
which acts as a mirror to reflect
the signal beam in the required
direction.

Faults

The circuit, which is routed via
automatic radio repeater stations
at Meriden, Cold Ashby, Barkway
and Highgate, is 135 miles
long. The repeater stations are
fully automatic and unattended.
Apparatus faults occurring at any
station are automatically
indicated on the London control
board by telemetry circuits

operating over .the 450Mc/s
control link.
Authority  to install and

operate the system was granted
by the General Post Office, who
have recently made a band of
microwave frequencies available

at this station since [5th December 1958: on Ist
March this was brought into full-power opera-
tion and in addition a three-programme VHF sound
broadcasting service was opened.

Test transmissions were radiated each weekday
from 15th February—on television at full power
from 10 am. to 1 p.m. and on VHF from 9 a.m. to
approximately 11 p.m., and as in the case of other
new transmitters, these test transmissions are
for engincering purposes and to assist the radio
trade in the installation and adjustment of receivers
and aerial:

Site

The new BBC station shares the site of the
G.P.O. communications station at Thrumster some
34 miles south-south-west of Wick. The aerials for
both the television and VHF sound services are
mounted on a Post Office mast which is 325ft.
high. The site is 236ft. above sea level.

Thrumster receives its television and VHF sound
programmes direct from the BBC transmitting

April, 1960

A view of the aerial and
the two passive reflectors

at Barkway near Royston.

for operations of this kind. The Birmingham to London Link is
thought to be the first of many such applications.

FULL POWER AT THRUMSTER

'[‘HE Thrumster television and VHF sound broad-

casting station of the BBC was brought into full
service on Ist March 1960. A temporary television
service at reduced power has been in operation

station at Meldrum, Aberdeenshire and special
aerials mounted on a separate 150ft. mast are
provided for this purpose.

TV Service

Thrumster will radiate the BBC’s television
service on Channel 1 (vision 45Mc/s; sound

41-:5Mc/s) using vertical polarisation. These con-
ditions are the same as those which have been
used for the temporary service. The transmitting
aerial is directional giving an e.r.p. of 0-25 to 7kW
according to direction. The new station will extend
the BBC’s television service to almost the' whole
of Caithness and in conjunction with the BBC’s
Orkney station the tolal population coverage will
be some 43,000.

VHF Sound Service,

Fhrumster transmits the Scottish Home
Service on 94:5Mc/s, the Light Programme on
90-1Mc/s and the Third Programme with Network
Three on 92.3Mc/s. Polarisation in this case is
horizontal. The VHF uaerial system, like that for
the television service, is directiondl giving an e.r.p.
of 01 to 10kW according to direction. The cover-
age will be almost identical with that of the tele-
vision service.
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Timebase Faults

CHECKING SYNC CIRCUITS
By G. J. King

OMETIMES ua leak develops from the element
of a pre-set control associated with the frame
timebase circuit to chassis. Such a leak does

not always affect the performance of the generator
generally. This point was revealed to the writer
while investigating an early receiver for an unstable
frame. The fault was finally established to be due
to a leak between the frame linearity control and
chassis—replacing the control cleared the symptom.

No Line Lock—Frame Hold Normal

It is general practice to supply the line generator
with sync pulses derived from the anode of the sync
separator valve via a series capacitor shunt resistor
combination. Such a network is depicted by Fig.
1(a), and is often termed a difierentiating circuit.
Not only are the line sync pulses subjected to little
attenuation by this form of coupling but the pulses
also undergo a shaping process, essential for
correct “firing” of the line generator. This is
iltustrated by the waveforms in Fig 1, which show
at (b) a positive-going line sync pulse at the anode
of the sync separator valve, and at (c) its moditied
shape developed across the resistor R.

The action of the circuit is such that the
unchuarged capacitor C offers little impedance to
the leading edge of a pulse; the current in the
resistor R and therefore the volts drop across it
are at maximum. As time goes on, however, C
charges exponentially and the potential across R
falls. A virtual chunge of input in the negative
direction is provoked by the trailing edge of the
pulse. and the potential across R is thus changed
instantly from a positive to a negative magnitude,
which is again followed by an exponential return
to zero. For optimum operation of this circuit the
value of the time constant formed by RC must be

appreciably smaller than the 10us line pulse
duration.
i
7 To Lmne
sZD?;ZLt‘or c é t/me;ase
?:
(a) '://%%
(o (®

Fig. 1.—A basic differentiator circuit is shown at
(a) and line sync pulses af (b), while (c) shows how
the pulses are shaped due to the action of (a).
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It is easy to see, therefore, that a change in value
of any component associated with the line pulse
coupling circuit might severely impair the efficiency
of line lock. In receivers where a simple differ-
entiating circuit is used, the symptom of no line
lock can nearly always be traced to an open circuit
differentiating capacitor.

In certain receivers the line generator demands
the uapplication of positive-going sync pulses for
successiul operation, and where ua conventional
pentode sync separator is employed. providing
negative-going sync pulses at its anode, a form of
phase reversing section’ must also be included in
the line pulse feed circuit. A triode valve is often
used to perform the phase reversing function. Fig.
2 shows the circuit details, and as will be seen the
differentiating components, CR, go to make up the
grid coupling circuit.

HT Line
37K0
005 uF 70 Line
generator,
L63
(=
From sync '
separator 100pF)
R
22K
Chassis,

-

Fig. 2—A typical line sync inverter circuit using
a triode valve.

In a receiver of this type we have, therefore,
another factor which could fail and cause a loss
of line hold. The sudden occurrence of this
symptom should immediately lead one to suspect
the triode valve for low emission. On the other
hand. an open-circuited anode load resistor would
produce a similur effect by blocking the passage of
line sync pulses.

Top of Picture Bent to the Right

The repetition frequency of a sawtooth generator
in its ¢ free-running” (unsynchronised) state is
determined by the time constant in the circuit. For
instance, the potential on the grid of the generator
valve rises exponentially untl it reaches a value
which “ fires 7 the valve (flyback). This effect we
can illustrate as in Fig. 3 (a).

The repetition frequency of a synchronised
generator is wholly controlled by correct injection
of the appropriate sync pulses, the effect being that
just before flyback would be initiated-—should the
generator be free-running—a sync pulse arrives
and the valve is immediately “fired”. We can
clearly visualise from this, then, that the correct
setting of hold control is such that in the free-
running state the generator frequency should be
very slightly lower than the sync pulse frequency.
A line sync pulse exercising complete control on
the repetition frequency of the generator during a
normal line scan is shown by Fig. 3 (b).

.
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During the framing pulse period, which generally
comprises eight 40ps frame pulses radiated
collectively, the line generator is held in
synchronism by reason of the differentiated leading
cdge of every other frame pulse (sce Fig. 4). A
condition may arise, however, where the pulse—not
necessary for line synchronising—which occurs in
the middle of a line scan during the framing period
fires the generator prematurely. How this undesir-
able condition may result is depicted at Fig. 3 (c).

Owing to such an occurrence the line generator
is momentarily caused 10 operate at twice its
normal frequency, and its output voliage is reduced
to one-half of normal during this period. The line

Line generator

111 Flyback
firing point

Initiated
here

L

Sync pulses

71

(@)

Fig. 3.—Firing points of line generator: (a) frec-

running, (b) normal synchronised line scan. (c) fired

prematurely in the middle of a line scan during the

framing period, (d) normal synchronised line scan
during the framing period.

output valve drive, and thus its bias potential
diminishes as a result. and the first few full ampli-
tude lines at the top of the screen tend 1o be
displaced to the right-hand side. The top section
of the picture bends over to the right and is much
more noticeable where excessive vertical picture
content exists at the top of the screen. Sometimes
the bending over is not stable, in which cuse the top
of the picture appears to waver between the
vertical and the bent positions.

It would follow, therefore. that since even the
pulses which occur half-way through a line scan-
remember these occur only during the framing
period-—possess  sufficient amiplitude to fire the
generator prematurely. the overall amplitude of the
line sync pulses generally must be far too large.
This is the normal cause of this symptom. and it
can be prevented without much trouble by taking
steps 10 reduce the amplitude of the line sync
pulses by the inclusion of a simple attenuator.
generally in the form of a potential divider system.
Fig. 3 (d) shows the normal relative amplitade of
the sync pulses for corgect *firing ™ of the line
generator during the framing period.

Top of Picture Bent to the Left

Bending to the left is another common -and
troublesome fault in the line timebase and, as with
the previous symptom, the top of the picture often
wobbles in a most disconcerting manner. The bend
in this case is caused by a change in the relative
amplitude between the pure line sync pulses and
those which are used for line synchronising during
the framing period. This sometimes results in the
line generator momentarily falling out of synch-
ronism during the framing period and giving rise—
during its unsynchronised state—to an increased
output.

The difference in output voltage of the generator
between its synchronised and unsynchronised states
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is easily realised by considering, for instance. wave-
forms (a) and (b) of Fig. 3. In (a), the free-
running state, the horizontal scan continues until
the potential across the time constant capacitor
reaches a value suflicient to initiate flyback. In (b),
during synchronisation, the line scan is cut short,
however, since the line sync pulse initiates flyback
slightly before it would otherwise have occurred.

We can see. then, that the line generator falling
out of sync during the framing period-—at the top
of the screen—will provoke an increase in the bias
of the line output valve, and this has the effect of
displacing to the left the first few lines of picture
following the framing period.

The change in amplitude of the sync pulses
during the framing period is often caused by a
slight variation in main D.C. level of the composite
sync pulse chain when it is conveyed to the line
generator through the difterentiating network.
Although the leading cdge of every other frame
pulse is ditferentiated for application to the line
generator. the duration of a pure line pulse is
co?sidcruhly less than the duration of a frame
pulse.

A sudden occurrence of this symptom should
lead one to suspect first of all an alteration in the
value of a resistor or capacitor associated with the
ditferentiating, or linc sync feed network. A defect
in the sync separator slage proper may also cause
the symptom. It is, therefore. advisable. particularly
in obstinate cases, to check the sync separator

Line pulses Framing pulses
~

0 TTTT

Oifferentiated pulses 'Firing” Line generator

T

(8) Puise ocurring in the
midale of @ Line scan
auring the Freming period

Fig. 4.—The differcntiated pulses employed to hold
the line generator in synchronisation during the
framing period.

valve for emission and the associated components
for value and it is important to pay special atten-
tion to the insulation property of the sync
separator coupling capacitor.

Flywheel Synchronising

Flywheel synchronisation is now in common use
in quite a number of the more sensitive—fringe area
—receivers. In a large number of cases it represents
—from the performance aspect anyway—a desir-
able inclusion. for as we have already discovered
the trouble with most conventional sync separator
stages is that the circuits are not able fully to
differentiate between a line sync pulse and an inter-
ference pulse.

Such differentiation is rendered even more
difficult in areas of poor signal strength owing to
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the fact that insufficient —
signal is available at the in- < HT+ Liné
put to the sync separator - 4-7/((2%

to produce a 100 per cent w0
clipping action. Moreover,
it often follows that in
high interference and
weak  signal areas, the
interference level might well

Line Hold

exceed that of the signal, Type M3 (pre-set)
and this factor, coupled e ca
with valve and circuit noise, - 100pF
provokes premature line c/
timebase triggering to give TuF —
rise to the symptom we have <_"_ cs
already considered of \ Y “OuF
*“ragged verticals . From / Drive

The relevant circuit details video /940 toLine
of a form of flywheel sync /0047 Amp't.
are depicted in Fig. 5. and
though, perhaps, formidable -
in appearance its mode of 6 c71
operation is quite straight- *QOWF | O0uF -
forward and easy to follow. " ;’5?0 L=

. N M0

Operation iy TS;/C}_-

Valve V1 constitutes the ) — =
sync separator vilve. to the %% [U 7
control grid of which the : B e

composite video signal is
applied through CI. This
section:follows conventional
design inasmuch uas the
positive going sync pulses
drive the valve into grid current and the resulting
charge across Cl is sufficient to place the video
portion of the wave-form below cut-off. The line
sync pulses thus appearing in the anode circuit are
differentiated by C2 and R1, and phase inverted by
the transformer T1 for direct application to the
small metal rectifiers.

Leaving this section for a minute, let us now
divert our attention to the ECL80, V2. This valve
is primarily employed as the line scan voltage
generator, and is wired in the form of a multi-
vibrator using the triode section. and the control
grid and screen grid of the pentode section as a
second triode with common cathode coupling by
R2 and anode to grid cross coupling by C3 and C4.
The frequency of operation can be controlled
manually by altering the time-constant C4 and R3,
where the resistor forms the main line hold control.
and the capacitor, also being variable, enables the
correct line generator frequency to be adjusted so
that it falls in the centre of the range of R3.

The sawtooth voltage appearing across C3 is fed
through C5 to the control grid of the line amplifier.
Apuart from supplying scanning energy to the line
deflector coils. the line output transformer also
provides a small sampling pulse voltage for applica-
tion to the metal rectifiers through C6 and C7. and
because the winding concerned is centre-tapped.
the sampling pulses are in two opposite phases
which are bulanced about earth potential.

Discriminator

Thus, the two metal rectifiers (discriminating
rectifiers) are in receipt of two signals: the sync
signal from the sync separator. and the line
generator signal from the line output transformer.

—a—— Line Output stage

Fig. 5.—The * auto-sync ” and associated circuits of a commercial

television receiver.

The criterion for accurate line synchronising is, of
course, to ensure that the two signal frequencies
are matched, and this is where the discriminator
takes over.

How this happens can be realised by assuming
for the time being that only the sampling signal
voltage is being applied to the rectifiers. Each
rectifier is, therefore, receiving a voltage differing
in phase by 180 degrees. Both rectifiers conduct
equally and the currents in the load resistors R4
and R3 are of similar magnitudes. The resulting
voltages are added in opposition, and resolve to
provide zero potential at the junction R35. R6.

When both signal voltages are applied to the
rectifiers the balunce is maintained, but only so
long as the phase of the two voltages corresponds.
Should the generator frequency start wandering,
for instance. the balance will be disturbed. and a
control potential will exist at the junction R5, R6,
the magnitude of this potential depending on the
phase difference between the two frequencies. It is
this potential which is utilised, by being fed
through R6, R7 and RS, and filtered by C8,.C9
and R9, to control the frequency of the:multis
vibrator at the grid of the triode section.

Momentum

A momentum or flywheel effect is given-to- this
system by the inclusion of a tuned circuit, .1 and
C10. in the cathode of the generator valve. The
tuned frequency is in the region of 8.500c/s, and its
oscillatory effect tends to maintain line sync even
for a brief period, should the sync pulses fail
completely, or should they become distorted due
to impulsive interference or other reasons.
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TWO INTO ONE-2

.....O.........................
(Continued from page 242 of the February issue)

239 of the February issue, details were given (o

enable the H.T. (or power pack). sound section,
and R.F. stage to be checked. Before attempting
to check the line and frame sections of the receiver
the voltages at the base of the cathode ray tube
should be measured. If these ure normal, turn up
the brilliance control and observe whether there
is any scan on the face of the tube. If there is no
scan, then the tube may be low in emission or there
may be no EHT. In the case of the first fault, a
microammeter can be wired in the cathode lead
and will indicate this fault. The f.s.d. of the meter
should be about 5001A and such meters can be
obtained as government surplus quite cheaply.
If the cathode current of the tube is approximately

IN the previous article, which appeared on page

components. These consist ol line hold, width and
line linearity controls. Test them not only for con-
tinuity from end 10 end but also for good contact
between the moving arm and the track.

Line Output Transformer

Here again there are various types. check with
the circuit diagram. A continuity check can be
made although this will not give any indication of
breakdown of insulation under the stress of high
voltage. It may be necessary to replace the com-
ponent with the one from the spare set, but it is
very important that before you disconnect the
replacement you make a careful diagram of the
connections.  Should it happen that both trans-

30rA it may be assumed that the tube is  formers prove to be faulty. new ones can usually
serviceable. be purchased through
DEEEEREEEEEEEENEEEEEREEEEEEEE «dvertisers in this journal,
No EHT % % provided the make and
In the case of flyback i model number are stated
EHT, 1which has been in % F. E. APPS explalns how two % when ordering.
general use for many years When soldering joints in
now, this fault can be B old, faulty TV sets can be B the EHT section (when
due to a defective EHT { serviced to Provide one @ replacing the EHT rectifier,
rectifier, lack of line oscilla- B B or the line output trans-
tion, a fauhy line output % working receiver. % former. for example) make
valve, or a defective line & sure that there are no sharp
output transformer or com- EEEEEEEEREEREEEHEFEEEEEEEEEEE points on the blobs of solder;

ponent in the

EHT Rectifier

These valves are generally of the wired-in type
and are very often soldered on to the top of the
line output transformer. The single wire end is
the anode of the valve and goes directly to a point
on the line output transformer where it taps ofl
the high flyback voltage. Even if the EHT rectifier
is faulty, a spark can be drawn from this point if
a screwdriver (with an insulated handle) is brought
near to it. If the line circuit is working and this
spark can be obtained. observe if the filament of
the rectifier is alight. 1f it is not, it may be open-
circuited. If there is no scan and the valve is alight
it may have very low emission. This point can
often be checked by rotating the brilliance control
f.rom minimum to maximum. when a flash of bril-
liance may appear on the screen.

line circuit.

Line Oscillator

This section too can be responsible for lack of
EHT. Line oscillator circuits vary considerably:
a blocking oscillator driving a line output valve: a
multivibrator consisting of sections of one or two
valves; a blocking oscillator output valve, etc. For
this part of the work the circuit diagram is
required. If the line circuit is working correctly it
should be possible to hear the characteristic 10k/s
whistle. Absence of this is a clue. Have the valves
tested on a valve tester at the local dealers. Check
or replace the line blocking oscillator transformer
as well as any doubtful components in the line
oscillator circuit. Do not forget the various control

if care I8 not taken in this
respect corona may be experienced.

Frame Circuit

Here again different methods are used by
manufacturers. The two usual ones are a multi-
vibrator oscillator feeding an output valve, or a
blocking oscillator feeding an output valve. Lack
of frame scan is generally due to a faulty oscillator.
faulty components, low H.T. 10 frame circuit or
faulty deflection coils. The latter may be either
disconnected, open-circuited or short circuited.

Lack of Height

This can be caused by a low emission output
valve, faulty height control or a resistance in
series with this control going high in value. Meter
checks can be made.

Poor Vertical Hold

This is often due to fault in the frame oscillator
circuit. Check all components, but suspect the
valve and hold control first.

Fold Over

This is where the frame does not extend over the
whole of the screen and is shown by broad white
line at the bottom of the screen. Here, check the
output valve and especially the electrolytic con-
denser across the cathode bias resistor of the out-
put valve. Components between the frame oscillator
and the output valve should also be checked.

(Continued on page 368)
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Safe MOdiﬁcatiOnS ST

THE SAFETY FACTOR IN SERVICING

HE Coroner’s Court js a formidable place and

1 hope and trust none of us ever find ourselt

there—dead or alive as a result of moditica-
tions or alterations to television equipment in either
a professional or amateur capacity.

Whether or not changing the design of a receiver
is correct depends on the circumstances of each
case, and in particular, to whom the set belongs.
Some may retort that they may do as they like
with their own property, in order to learn by
experiment. save money on spares, save time by
using substitute parts lying around at hand rather
than wait the arrival of thc exact items from else-
where. and in any case the results are often better
than the original.

Chances

This is true; nobody minds, nobody cares.
nobody knows—unless that one in a thousand
chance crops up when a person is accidentally hurt.
or worse, killed (one in a million). Then the
coroner. police. borough. safety oflicer. several
insurance companies, the injured party’s solicitors,
TV manufacturer (and newspaper men) swarm up
and turn the spotlight on our right to do us we like
with our own equipment.

Fortunately such happenings are rare but the
safety aspect of alterations must always be Kept
in mind. Another point with our own reccivers is
the possibility of it evolving into a ** Bitzer "—bits
of this and bits of that—with no clear integrated
design of section matching into section. an irregular
circuit maze that other service men refuse to
touch should it break down when the originator
is temporarily absent. Finally, remember the loss
of value when resale or part-exchange is attempted.

&
: Spesker
-
S
-
Qutput
}JI
o’
Fire
grate
(eartry) [
Live
Chassis

Metal Headphones A i
‘\
\ ¢ d

By L. E. Higgs

Nevertheless, we all like to have a dabble—
“research” the large companies call their
dabblings, and it is best to confine it to an old
receiver that we intend running to a standstill.
(This avoids the wrath ol the rest of the family
100.)

Policy

The other person’s TV that we are called upon to
service 18 quite a ditferent matter from our own.
He is entitled to expect a proper workman-like job
for his money, executed with the correct parts, and
indistinguishable from the original condition of
the set. By doing this we cnsure safety, reliability.
and. above all, our good name. If the set later
goes into the hands of another man there can be
no report of bad work (right or wrong) becausc
there will be no way of telling the job from the
rest of the set.

There come many occasions, though, when the
ideal cannot be realised owing to obsolescence.
delivery delay. or the customer’s poverty. On such
problems we can use our skill of improvisation—
with the customer’s consent—as we have to with
conversions (Band 111). tube boosts and requested
attachments such as ’phones, tape sockets. and
extension speakers.

Dangers

The discovery of an elderly lady, deaf, listening
to TV sound with a pair of ‘phones framed with
bare metal, connected direct to chassis and output
valve anode (Fig. 1), quite unaware as she watched
her gangster films that she was wearing a similar
rig to the condemned man in the electric chair,

Electric
heater

(earthy)

Fig. 1.—The dangers of connccting headphones direct to a live chassis.
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first brought home to me the dangers of well
meaning modifications by people unaware of the
danger. It only needed a leak to ‘phone frame by
the frayed silk tinsel lead—not designed to with-
stand mains voltaige—to place this lady’s head
240V above carth when the mains plug is the

Output

i
Phones sre isolated
from Mains

: T

Fig. 2.—Headphones should be wired using an
isolating transformer.

wrong way round. All well and good if she stays
in her warm dry chair, feet on the carpet, but the
moment she leans over to switch off the earthed
metal electric heater, or opens the steel-framed
windows, or just pokes the fire with the brass fire
iron? “ Killer TV Strikes Again > will probably be
the headlinc.

All attachments from live-chassis equipment
must be via a double wound transformer with
insulation adequate to resist mains breakdown
(Fig. 2). An extraordinary amount of damage can
be produced when a tape recorder with an earthed
chassis is fed from the speech coil of a speaker of
a TV or radio with a live chassis, when, as often
is the case, the coil is taken down to chassis.
Recorder input, switch wafers, contacts, and
speaker, manage to burn up before the fuses go.
Its good policy to ** megger ” any attachments to
the mains plug when finished, in particular the
aerial socket on newly fitted ITV converters.
Ensure that no barc metal parts can be recached
by the customer’s fingers. The authorities use a
dummy finger (of a specified size) to test guards
and shields (o ensure protection. and insist on even
the grub screws in control knobs being covered
with wax.

Ventilation

/ Volume
TV or & Contro/
Sound

Detector

[ |

O.C. passing down track.. . Noise likely
Fig. 3(a)—The usual method of wiring the
volume control; D.C. passes through the control.

April, 1960

Another point of care when modifying is to see
that any components that become hot are placed in
well ventilated positions where no scorching, melt-
ing or blistering of cabinet or parts can take place.
Wire-wound volts droppers and tube booster
resistors arc the main oftenders. It is a problem to
decide whether to replace a whole dropper or just
to bridge the o/c section with a small wire-wound
resistor.  Rightly, replacement of the complete
resistor is the best policy, and if more than one
section has gone, the likelihood is that other
original sections will follow. But where the first
section goes and a long delay in obtaining a
replacement is expected, it is tempting to wire in a
SW wire-wound and complete a quick, cheap, job.
It is legitimate I think as long as the customer is
informed.

Improvements

Modifications that result in improved perform-
ance arc very gratifying, some being the result of
using more up-to-date parts on obsolete sets.
Contact-cooled rectifiers that premuturely cause
reduced H.T. can with advantage be replaced with
the earlier air-cooled types. Volume controls that
become ‘' noisy ” owing to the to and fro on/off
switching may be replaced by unswitched
types, and a separate toggle switch“for the mains
provided in the side of the cabinet. This facility
is appreciated by the older folk who dislike turning
knobs. and like to control the set in one simple
move. Persistently noisy controls are usually caused
by D.C. passing through the track. Blocking off

DC. directed

through load Coupiig

capacitor

Volume
Control

/

LA T

No DC through

Volume Contro/

Fig. 3(b).—Fitting an isolating capacitor before
the voluine control.

Load resistor * to 2MN

the steady current with a capacitor and grid leak
(Fig. 3) stops this recurring annoyance for good.

Some of the simpler alterations can be the most
effective. cspecially to improve ease of service.
My favourite with those sets which have solid
bottoms. such as certain Pye models. is to cut out
the slotted cabinet base with a padsaw, making
a necat inspection cavity which can be covered
with a perforated panel-—safety again. The other
cabinet improvement that saves much time where
it can be applied is the conversion of the fixed view-
ing glass to a detachable one. Alternatively. after
cleaning a tube which was difficult to replace, seal
it off from the air with sponge rubber strip fixed
with adhesive crépe paper (as used in packing
departments). The reason for this interest in time
saving in my own case is that some of these
instances are on rental contracts, and time saved
on repeat calls is money saved. The fact that the




April, 1960 PRACTICAL TELEVISION

Every keen radib man

NOW COVERS RADIO-ASTRONOMY

The long-awaited New Edition of this practical engineering and
servicing work is now ready for you. If you are a Radio Engineer,
Technician, Mechanie, Instructor, Student or Keen Amateur, this
great wealth of data will prove invaluable. Newest developments and
techniques are included—{rom latest transistors to low noise micro-
wave devices ; from advances in quality reception to radio-astronomy
and space-probe communication. Be up to date by sending to-day for
FREE EXAMINATION. Newnes Radio and TV Engineers’ Reference
Book is of absorbing interest to you—post coupon below—now!

PACKED WITH DATA FOR DAY-TO-DAY
NEEDS—WRITTEN BY 50 SPECIALISTS

Formula. Calculations. Communication Theory. Electron Optics.
Colour, Projection and Industrial TV. Materials. Studio Equip-
ment. Transmitter Power Plant. V.HL.F. Transmitter-Receiver Equip-
ment. Amateur Equipment. Waveguides. Receiver Design. Radio
Links. Broad-band Systems. Radio Navigation & Radar. Radio
Astroromy & Satellite Communication. Valves. Cathode-Ray Tubes.
Transistors. Crystal diodes, Resistors. Capacitors. Inductors. Trans-
formers. Microphones. Gramophone Mechanisms. Loudspeakers.
Interference. Recording. Measuring Instruments. Installation &
Servicing. Ionospheric Forecasting. Units & Symbols. Developments, etc.

SEE THESE PRACTICAL FEATURES

Latest types of Transistors and their use @ Single-Sideband Trans-
mitters @® V.H.F. Scatter & Meteor Burst Communication
Systems @ Travelling Wave Tubes @ Radio-Astronomy @ Modern Car
Radio Receivers @ Stereophonic Reproduction and Recording Tech-
niques @ TV. & Radio—latest Practice in Receiver Installation and
Servicing ® New Air Navigation Aids.

Broadcasting * Communications * Navigation - Radar, etc.

JUDGE FOR

GEORGE NEWNES, LTD., 15-17,

BOOK without obligation to purchase.

3 days or | will send the tirst payment of §/- [ ] nm
Y u s subscriptions of 10/-, until the sum of 105/~ has been paid.  Cash price within eight
§ days is 100/-.

(Or your Parent signs if you are under 21)
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must see it!

T

Over 1,800 Pages

47 Main Sections

2,000 DIAGRAMS,
TABLES, FORMULE &
CALCULATIONS
®

Many Exciting New Features
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LONG ACRE, LONDON, W.C.99.

Please send me Newnes RADIO AND TELEVISTION ENGINEERS’ REFERENCE

| will sither return the book within eight |
eight days after delivery, then ten monthly ‘
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Go buy Suffolk Tubes ...
they’re better!

EVERYTHING IN C.R.T.’s

REBUILT
RESCREENED
RE-ALUMINIZED

R15 {1/E€ TUBES LTD

SUFFOLK HALL 1-3 UPPER RICHMOND ROAD PUTNEY S.W.I5
Tel: VANdyke 5267 and 4304

GOVERRNHMENT SURPLUS

AND MANUFACTURERS CLEARANCE « TOP QUALITY AT

METERS. 500-0-500 Microamp. aain dla. 37/6 ea. Dual Range UNAPPROA CHABLE
0-5 v. 0-100 v. F5D 1 m/a, 20/- ea. ; 50-0-50 Microamp.. 2}in., 30/-
TV AERIALS, Combined BBC/TTV, 3 element 32/6, 5 element PRICES

37/6. ITV 3 element 22/6, 5 element 27/6,
CO-AX CABLE 6d, yd. AIR SPACED 9d. DIPLEXERS 12/-.

9(1);RMANICU\11|)II()E:45£ 10/Sd?zd11uﬁ;(\jsl?u)1g§ from 6/-. X Wi ith 12 Months
~, ong pindle ge ~4 meg.
Less Switch. 3/-. D.P. switch 4/8. Full Guarantee

CONDENSI H Twln Gang .0006 Standard 5/8. Mid"ec 6/8.

V.H.F. CHAS: ntains over 50 components, 5/6 e
FERRITE R()I)ALI(IAI S M. and L, Wave, Mfrs, Surplus B8/8 ea.
METAL BOXE: Well vent..p. packs, ete, 11" x 11° x 7°H. 8/6 ea.
SEL, RECS. 12v amp. 5. 2 amp. 11/6 4 amp. 15/-, 500 v.
4 amp. containing 30/35 mm. discs, 10/- e:

ELECTIIK(I%ETICS Canned. 204-20 mld '450 v., 2/8 ca, 25/- doz.

RS. 10 ohm 30 w. for chargers, trains. 3/- ea.

NECTING. WIRE PG 105 5 276, various colours.
l-él]\Al\“. [{;ar‘ge scgckLs assorted ﬁlgeisd fro;’glms ea. *This means Completely New Gun Assembly
with turn-over cartr;
VENNEIR STLVIERZING A CCUMUT ATORS.H. 105, New. 15/-. with New Button and Base. Rescreened and
VALVES TESTED ON MULLARDS ELECTRONIC TESTER Realuminised. VIRTUALLY A NEW TUBE.
14 /- | 6Fl  7/6 | 8D2  4/6 | EB41 7/6 | PEN45 7/6 All Mullard and Mazda and Hardglass Types.
Wi | &M e [10m 6 | Bows 3o | BENS 7 14"
= 7 bl 5 = - 5
3A4 6/~ | 8J5 /- | 12A6 _ 7/ | ECL80 9/ | PLSl 12/6 12"-14 £6.0.0
524 /- | 6J6 6/- | 12AH8 8/- | EF3% 5/- | PL83  9/- 157-17" - ” £6.10.0
4D1 /- | 637 6/~ | 12AT7 6/- | EF37 9/~ | SP41  4/- ~
BAGS  5/- | 6K7  4/6 | 12AU7 7/- | EF39 58 | gpg) 4. 217 - - - £9.0.0
GAMS 5/ | 68A7 BC | 138A716- | BR2 %0 | vRisorag o
/- - - | EF5 = :
6AME é,. 6SC?7 4/8 | 13SH? 5{. Epgo g. 5i= Electro Statics IO/- extra.
6AQ5 6/- | 65J7 /- | 128J7 6/6 | EFSl 6- | uLss gi- ) ) .
gaUs Zo | 88K o/- | 138K7 B~ | BF® - | yoper All carriage and insurance now paid by us, to your
ooy 5,;6 stjm ;’j:é ég;gsz 18:: Lo 55//6 chaslg- address and on returr: of old t::)e all by passenger
- | 6Us / 6/- | EYSl 5/- train, i i .
6BWE 6/6 | 6V8  6/6 | EAS0 1/6 | EY5l 8/~ 25/- o (XS LIRS EE
2342 iE S%Eé ;{: EABCMSI_ 11225(186 %lif VCRl392A:I All CW.O. Old tubes must be returned to us, or
SECONDHAND VALVES, YOUR CHOICE, £1,0.0 for EIGHT. an extra charge of 10/- will be made on 12 to |7in.
ECL80, 6C4, 6AMS6, 6AGS6, 6J6, EF50, 6BE6, A4, EF80. SP61, P8I, tubes.
6J5. PY80, PY82, 277, 6AL5, 6K7, 65J7, EL32, EF42, 6D2. 20P1.

6F13, SP4I, EY5L, EE\thﬁffésigaiiCLﬁ‘ETssgs PEN45, PEN46! SABRINA C.R.T. COMPANY
HUGGETT’S LIMITED “ELECTRON WORKS,” NORTH BAR

2.4 PAWSONS ROAD, WEST CROYDON BANBURY, Oxon. Phone 2390.
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for tuning, etc., until the station

Hot parts clesr in cabinet is correctly set on its channel.
. CP Common sensitivity controls
M‘;%gce/;t"i’g"’ are troublesome where Band 1
Mmains plug 18 strong and Band III weak,
here if there can be found spare,
unused. contacts on a switch
wafer in the tuner, as there are
in the Bush TV 43. the sensi-
tivity control can be shorted out
on the weak station. or a
separate one switched in. Parts
that experience and observation
] show are overloaded and pronc
eria/ to fail — solid carbon screen
Lea/dn' resistors ~ in line timebascs,
decoupling resistors in H.T.
lines—are worth changing for
wire-wound types. To measure
one of thcse over-run parts. hot
Separste and then cold, comparing it
Meins  with the value it ought to be. is
a revelation three different

readings.

Detachable 9lass Heat insulating
for cleaning screen
CR. Tube

Y

Polish

Some modern cabinets are
S (3 ) constructed 'of very thin single
showing on layer material with consequen-
conversions tial cracking of the polish Wl_th
\ the grain, flaking. and dis-

Interior inspection atl 1 3
Pttt LR G coloration owing to the heat

wax
grub sCrew
holes in knobs

developed within thc cabinet.
The provision of a heat baffle
by fitting a false roof of hard
property does not belong to the client has allowed  board or similar fibre, inclined up to the
circuit modification for simpler and more reliable  rear of the cabinet to deflect out heat, leaving
working. A receiver with flywheel sync, notorious a small air pocket between the two 1o act
for wobbly verticals and line slip with every slight as a heat insulator, will prevent this if done
change in circuit condition or ignition interference in time (Fig. 4).

has been given steady line hold

permanently just by cutting out HT+
the flywheel section and provid-
ing plain sync. How this is
executed depends on mode! and
circuit; Fig. 5 shows a typical
example. The point of interest
with this modification is that
when the sync is’ applied in
antiphase the line will still hold,
but the top of the raster just
will not lock at any position,
wavering about as the incorrect
pulses force the line to start at
any point except the right onec.

Fig. 4.—Various modifications to improve safety.

Sync.
Sep.

Tuning

.
Difficulty in reaching tunihg

points in certain tuners n spaces

of restricted access can be over- 0

come by punching or drilling a H

small hole in the screening cover

opposite the oscillator stug path

and counting the number of

clicks or channels to bring it L

into coincidence, where it is 4 :

turned back a fraction, tested e

by switching back, the dif- RS memmsaprs pe s o e SRl A y

ference observed, repositioning Fig. $.—Conversion from “auto” to “plain” sync.
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Vision Interference

Limiters

SIMPLE “SPOTTER" CIRCUITS

VEN with the widespread use of suppressors
E on all types of clectrical equipment. inter-
ference is still a problem in many areas and

any limiting circuit should be made as cfficient as
possible. This is particularly important when one
is unfortunate enough to be situated near a main
road as well as in an area of low signal strength.
In fact. the efficiency of the more advanced
“Spotters " —to be described—is such that it is
actually beneficial for the interference to be over a
certain level with respect to the signal strength.
This was borne out in practice, when careful siting
of the acrial to reduce ignition interference from a
main road resulted in an inferior picture. although
the signal strength was —if unythigg'--slightly

greater.
L4 HT+  HT|
X +
Fig. 2.—
Manually- 22K0
. operated ideo /watt
interference 4mp Limiter
limiter.
et T 8=
Ul
= .
= -
= 5
T °5 22K0=
WE T / waﬁ%

V%

By far the most common “spotter ™ circuit both
in commercial and home constructed television
receivers is the so-called automatic limiter (Fig. 1).
It is, of course, only automatic in the sense that
no manual adjustment is necessary—bias for the
diodc being obtained by setting the time-constant
of C and R so that C charges to a mean level
approximating to peak-white. Pulses of interfercnce
exceeding peak-white level in amplitude cause the
diode to conduct—thus shorting the video load
and reducing the output, designers who employ
this circuit work on the assumption that “ what
you never see you never miss , for it is virtually
impossible to obtain reasonable spot suppression
without severely clipping the picture highlights.

Highlights

To avoid losing highlights it is only necessary to
provide means whereby the bias potential may be
adjusted manually to suit the contrast level (Fig. 2).
However. this circuit suffers from the dis-
advantage that limiting is accomplished by shunt-
ing the diode and condenser across the video load
and, aithough the condenser can be made large. the
internal resistance of the diode—even is small—is
not zero.

Instcad of using the interference pulse as a
switch to short-circuit the video load, it can be used

April, 1960

HT+

:
Video %

Amp. s | L—’T’\tg‘/
{
1 4
e

L
é[' T

Fig. 1.—Simple automatic type of vision limiter.

(D1 is a diode with as low an inrernal resistance
as possible; RI may have a value of I—I0M
according to the level of highlight clipping which
can he toleraied and C may have a value of 0.1uF).

in the form of negative feedback to the video grid
circuit. and in this form the internal resistance of
the diode is not so critical (Fig. 3)
A similar method is to feed thc pulse to the grid
R I—1OMN of the tube (assuming cathode
g;j%of,?;f”(%‘;,‘,’-f,’/’,;ht modulation is in use), but the
clipping that can  limiting efficiency of the circuits
be tofersted  chown in Figs. 3 and 4 is only
C._"IyF slightly better than the previous
methods.

Black-spotters

In America, where negative modulation of the
vision carrier is used. with zero modulation
corresponding to the white level, interference
pulses appear on the screen as black spots,
and because’ of this visitors who have seen
American television often think that they
have conquered interference problems. This is not
really true. of course. but it is a fact that black
spots are far less noticeable—at normal viewing
distances—than white ones. This is partly due to
the light intensity being lower. but also because the
average picture is predominantly in shades of grey.
It we take the circuit shown in Fig. 4, but

14 HT+  HT
+

AA

KFig. 3.—Negative
pulse feedback 22K0)
type limiter.
Limiter

Vision il
Det Filter

AR
VW

YWWYW

N
f
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=

= 47K {

A

L~ AW

Limiter
Vision |
Det
_ 22 <
: K0 =
Brifliance
Contro/
% =47
3 Z K0
1 HT -
i ¥ig. 4.—Spot inversion type interference limiter.

amplify the interferencc pulse
before feeding it to the picture
tube grid, its amplitude will
be in excess of that on the
cathode, and the effect will be
to drive the tube to beam
current cut-off and the visible
effect on the screen will be a
black spot instead of a white
one (Fig. 52. Thus an inter-
ference pulse in excess of
peak-white level is no longer
limited to that {(peak-white)
light intensity, but can be
reduced to zero (black level).
Unfortunately interference
pulses which do not exceed
peak-white level do not
operate. the black-spotter cir-

Det.
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paragraphs that therc is an

optimum interference - to -
signal ratio.
The ‘“ black - spotter ™

circuit is of no advantage
where the prevailing inter-
ference level is below pecak-
white at the video anode,
but, under certain condi-
tions, principally in fringe
areas. the reduction in visible
interference spots cannot be
stressed strongly enough. 1t
is not always convenient, Or
practical, to add an extra
stage 10 an existing receiver,
but the circuit shown in
Fig. 6 can be fitted to any
receiver which already has
some form of diode limiter.

L H.T+
= 27k0
b: : /watt

Vigeo > 1

Amp. f

AW

Low
/mpedance
Triode

Brilliance
1_,; Contro/
=

o/ ;/F
MO o " .
M=

cuit and this explains the
statement in the opening /W¢
HT+2501 4 HT+ 300y, (If obtainable)
«8 K
?waf? 17004,
To CRT cathode via
DC potential divider
n if manufacturers
Je9KN Al heater to cathode
!/ watt volts are exceeded
Video Limiter
amp. *005uF
To CRT grid
Vision
Detector == = =
- 22KN= 47K
375 =z 2
pH. = : = [
- g
= gMa = Britance
= Controf
EP = E
10pF = = = =
1 390 1z
1 fwag Togls Mﬁ% T/,UF
M S
Chassis | } ] H.

AAAAAAAA
YYVVYYYY
Tn
33

A 80

\g

E‘

Al resistances gre Y4 watt
rating unless otherwise
stated

Fig. 6.—Circuit which can be added to any existing recciver.

Fig. 5.—° Black spotter ” Iumter. using extra triode valve.

The moditications are simple
to carry out, and in an area
where its inclusion is worth-
while. the slight falling off in
response, caused by the
higher video load, should
not be apparent. If necessary
a series correcting choke can
be added and this will
usually more than compen-
sate for any high-frequency
loss.

The extra amplification
needed for the limiter circuit
is obtained by using a tapped
video load and it is an
advantage to increase the
H.T., if possible, to compen-
sate for this additional resis-
tance.

If the potential divider
providing the bias for the
diode is fed from the video
anode. as shown, the circuit
hecomes semi-automatic in
operation and small changes
in contrast will not necessi-
tate re-adjustment of the
limiter- control.
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A Cathode Follower Voltme

A ONE VALVE CIRCUIT PERMITTING ACCURATE READINGS WITH METER

vision equipment, the readings are often

very inaccurate owing to the comparatively
large current drawn by the instrument. For example
in Fig. 1, the presence of the meter will make the
anode voltage about 16 per cent lower than normal.
The cathode follower voltmeter will give a con-
siderable improvement in this instance and in
many others. This old dodge does not seem to be
widely known nowadays among experimenters.

‘ﬂ 7y HEN using an ordinary voltmeter on tele-

Basic Circuit

The basic circuit is shown in Fig. 2. The voltage
under test is applied as an input to a cathode
follower and the output of the cathode follower is

10000/ Vort
mA FSD
250V Range

Fig. 1—Using a conventional meter to read an
anode voltage; errors may be introduced if the
meter takes a large current.

applied directly across the meter (using the same
range as would be used directly). The input resis-
tance of the cathode follower is of course very high
and so the load on the circuit under test is
negligible. There will however be an error because
grid bias is required and so the cathode voltage will
exceed the grid voltage by this amount. This error
will be much less than that caused by loading in
a circuit such as in Fig. 1. The heater and H.T.
supplies are simply tapped off those of the
apparatus under test.

The errors due to bias have been found from the
makers curves for + 12AX7 assuming a meter
having an fs.d. of ImA as this is probably the
most usual meter in the amatcur’s den. These are
plotted in Fig. 3 for two values of H.T. and, for
comparison, two error curves for the meter con-
nected directly as in Fig. 1 have been put on the
same graph.

Advantages and Limitations

In the example taken, there is a decided gain
in accuracy and this will hold for most mecasure-
ments where the voltage is more than about 25.

For lower ranges, where the circuit impedances will
usually be lower (e.g. cathode voltages), the meter
will often give most accurate results when con-
nected directly.

Even in cases where the crror of the cathode
follower voltmeter is large compared with the
voltage under test, it may still have advantages
because of the small loading.

The error due to bias can be determined from
curves or by a check using a low impedance
supply. On the other hand, the change in voltage
which occurs on connecting the meter directly may
be difficult or even impossible to calculate.

While the basic circuit is adequate where a
“hook up” is used for a few measurements. a
leak from grid to earth is desirable if the circuit
is made in permanent form to prevent possible
meter overloading when the grid is left floating.
This can be made very high so that the loading
on the circuit under test is still very small (say
4.7M giving a load of 531A at 250V).

A grid stopper (about 220Kk) is advisable to
limit grid current if excessive voltage is applied.

Naturally the valve must not be worked with
the grid positive with respect to the cathode for
the loading would then be appreciable. The upper
limit of voltage measurement is thus less than the
H.T. supply by the drop across the valve at zero
bias.

To cater for higher voltages the grid could be
shifted to a tap at the mid-point of the grid leak
by a =2 press button as shown in Fig 4.

The heater-cathode insulation might be inade-
quate but for many valves, this insulation will
withstand up to 250V so this point will often not
arise. Battery operation of the heater is quite
feasible for the short periods for which the instru-
ment will be used or a separate small heater
transformer could be used.

é HT+
47
KQ Cathode Follower

70 Heater
Supply

% 10000/ Vort
Ima FSD.

== Meter

7

Fig. 2.—Using the cathode follower voltmeter
for reading an anode voltage.
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By J. COOPER
LOW SENSITIVITY

_Circuits using valves of
different heater ratings may
require checking. Battery or

separate transformer operation
is again the answer.

Choice of Valve

If the valve curves are avail-
able, the performance of the
circuit with any meter can be
checked easily by the usual load
line construction. If, however,
only a fixed set of operating
conditions arc given, an approxi-
mation to the error curves can
be drawn.

The formulae for this purpose
are:—

Maximum Error=(V/p) volts.

Error in Yolts—Subtract from Meter Reading

PRACTICAL TELEVISION 361

S0 ()
g 3% (38
o5 o8
¢ _po¢

_— /mA movement
. I ——direct connection gs Fig/

Curves for /mA moverment
with }2/2,4/\7 gs Cathode Follower —

e

°'§QJ
\ <]

3OO0

Meter Resding—Volts

HT+ Grid Stopper
20K approx.
7o Vo/tage
to be
measured
C/ose tolerance
resistors or
mgatched pair
2*2M(2 e3ch
Fpprox.
7o Earth

Fig. 3.—Error curves corresponding to the

connections in Figs. 1 and 2.

s Max. Error=300/55=5.5V.

This value of 5.5V should be marked on the
error axis—point A in Fig. 5.

To find the maximum meter reading requires ra
which is given as 10,000 and Rm.

Rm = 250V x 200/V.

= 50,0001
Thus, max. meter reading=
= — 300 e = ,EOQ_ :qSOV
1 + (10.000/50.000) 2 A

A point should then be marked at 250V on the
meter reading axis (point ‘B’ in Fig. 5). Then
join these points by a straight line.

Fig. 4—A suitable circuit for
the cathode follower voltmeter.

Maximum meter reading=

N A } I

(1 + ra/Rm) Volts.
Where V=H.T. supply voltage.
p#= Amplification factor of valve

- ‘a=Anode resistors of valve in

ohms
(Quoted in operating conditions)
Rm=Meter resistance in ohms.

To show the use of these
formulae, it will be assumed
that + 12AT7 is being considered
for use with a meter of 200£}/V
(5mA f.s.d.) and an H.T. supply
of 300V, the meter range being
250V. Firstly, two axes should
be drawn on the graph paper as
in Fig. 5. Now the maximum
error should be worked out. In
the case considered, a value of
55 is quoted for au.

Error in Volts—Subtract from Meter Reading

(Continued on page 380)

T T T T
! I
i ‘ | movement —Sma FSO
T I
545V

Csthode Follower — //2/2477—

1 —
Q I | 2501 Range 300V HT:
\C—“_‘ True Error Curve Approx. Error Curve
\

/ |
N
XV

Point 5
. Joo
Max Regding = 5
Fx. e m9 /+/

50

v—

2 N Approx. -
\ Curve \\ \
100 Pange_/:;)w
EreauBhNEE
o 50 /00 150 200 250 300

Meter Regding—Volts
Fig. 5.—Comparison of approximate method and frue error.
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Television Receiving Licences

’]‘HE following statement shows

" the approximate number of
Television Receiving Licences in
force at the end of January 1960
in respect of television receiving
stations situated within the

various Postal
England, Wales.
Northern Ireland.

Regions of
Scotland and

Region Totat
London Postal 1,773.249
Home Counties 1.370.459
Midland T 1,667.496
North Eastern 1,672,193
North Western ,368,5!
South Western n F 856,602
Wales and Border Counties 612,711
Total England and Wales 9,211,173
Scotland 3 . 872,089
Northern Ireland . 136.605

Grand Total . 10,219,867
International Festival
HE Swiss television network

has now given its full support
to the world’s first International
Festival of Television Arts and
Sciences. Announcement of this
official backing was made by Mr.
Edward Haas, Director of the
Swiss Television Authority. He
said the network would sponsor
the International Festival to be
held at Montreux during the
second half of May next year,
and disclosed that governmental
and independent networks from
Africa. Asia, Britain, the Com-
monwealth countries, Europe,
the Middle East, Russia, Latin
America and the United States
have been usked to participate.
The first British network to
express its interest is ABC
Television. Other Networks
from Australia, Argentine,
France. Germany. Holland.
Mexico. Russia. Britain and
America are now also in touch
with Montreux. The idea of the
Festival was first proposed by the
Montreux City Council some
months ago and was originally
scheduled for Muay this year.
Because of the tremendous

interest aroused, it has been
postponed 10 permit maximum
world participation.

Amateur TV Convention
THP fifth Amateur Television

Convention, organised by the
British Amatcur Television Club.
will be held on Saturday, 10th
September 1960. in the Conway
Hall, London, W.C.1.

Contract

MADAME s,
“"" Engineer of
Broadcasting Administration,
recently paid a visit to the
Marconi Company’s Chelmsford
Works. Marconi’s are currently
engaged in fulfilling a £1,000,000
contract for the complete’ re-

EKE., Chief
the Turkish

organisation of the long wave

Madam S. Eke, Chief Engineer of the Turkish Broadcasting

broadcasting station at Ankara:
this includes the doubling of the
cxisting power output to 240kW
and a- considerable cxtension of
the existing studio and control
facilities.

ITA’s Dover Station
THE Independent Television
Authority’s transmitting station
at Dover, which came into full
programme service on 3lst
January serves a population of
approximately one million. The
service area covers those parts of
Kent and Sussex which are
bounded by Folkestone, Dover,
Margate. Chatham, Tunbridge
Wells and Eastbourne.
Marconi's Wireless Telegraph
Co. Lid. have been responsible
for the supply and installation of
the transmitters, the combining
units, the paralleling equipment,
the programme input equipment,

o)

Administration recently paid a visit to Marconi’s Chelmsford

Works. Here she is seen discussing the latest Marconi television

camera, the Mark IV, with Mr. A, G. Husselbury of
Broadcasting Division.
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the control desk, the flying spot
caption scanner and test equip-
ment.

The two Band III vision trans-
mitters are each of 4kW peak
output power whilst the two
sound transmitters each have an
output of IkW. Provision has
been madc at the Dover station
for parallel operation should this
ever be required, but it is the
present intention of the Authority
to use one vision and one sound
transmitter only for the pro-
gramme service. with the other
two as ‘stand by’

The transmission is vertically
polarised, with an effective
radiated (vision) power of 100kW
in the direction of maximum
propagation. The station operates
in Channel 10, the vision signals
being radiated on a frequency of
199:7135Mc/s  and sound on
196-1985Mc/s.

New British Standard

Fixed ceramic-dielectric capacitors
Grade 1 for use in telecommnunica-
tion and allied electronic equipment
(B.S. 21334: 1960) Grade |1

General requirements and tests.

HIS new publication specities

general requirements and tests
for fixed ceramic-diclectric cap-
acitors, Grade 1, for use in tele-
communication and allied
electronic cquipment.

The capacitors are suitable for
use In tuned circuits or in any
other application where low loss
and stability of capacitance are
essential. They are for radio-
frequency currcnts not excecding
1A or a reactive power not
exceeding 200VAr and having a
nominal temperature co-cfficient
not exceeding. 1500 parts per
million. They are not intended
for radio interference suppres-
sion nor for isolation purposes
in telecommunication equipment.
(Capacitors for thesc applications

are dealt with in B.S. 613 and
B.S. 4185, respectively).
Part 1 includes a series of

mechanical robustness and
climatic and durability tests for
the capacitors together  with
colour codes for indicating capa-
citance value, tolerance and
temperature co-cflicient.

Part 2 of B.S. 2133A. compris-
ing a list of stundard sizes,
ratings, etc.. for these capacitors,
will be published in due course.

Copies of this Standard may
be obtained from the British
Standards Institution, Sales
Branch. 2 Park Strcet. London
W.1. Price 12s. 6d. (Postage will

TELEVISION TIMES

be charged extra to non-sub-
scribers.)
Rehearsal Rooms

RANADA TV’s new rehearsal
“ rooms at the Oval, London,
are now in use for the first time.
The illustration below shows
leading members of the cast
of " Member of the Wedding”
—which was transmitted on

Tuesday, 16 February—-rehears-
ing a scene under the direction of
Thev are (left to

Julian Amves.

363

Orthicon Cameras and a zoom
lens. The cameras can be fitted
with either 3in. or 4tin. Image
Orthicon pick-up tubes. In this
case, they will use 4%in. tubes,
which can casily be replaced
through the lens turret. without
opening the side panels of the
camera. Four video outputs and
four sound outputs trom the
vehicle are provided to make it
possible to distribute signals
independently to four monitors,

Granada TV's new rehearsal rooms at the Oval. London. This

illustration shows leading members of the cast of the play

“Mcmber of the Wedding ®, rehearsing a scene under the
direction of Julian Amyes.

right) Frances Guka. Vinette
Carroll and Dennis Waterman.

Granada Group Ltd., has acquired
the lease of a former factory
building at the Oval. It has a
total floor space of 2,000sq. ft.
and is being converted and
moderniscd at a cost of £25.000.
The building is designed as a
central depot for servicing more
than fifty Granada theatres in
London and the Home Counties.
It will also provide uadditional
facilities-—including the rehearsal
rooms for Granada’s television
operations.

TV Unit for Hungary

N order has been received

from Elektroimpex, Budapest,
on behalf of the Hungarian
Broadcasting Authority by E.M.LL
Electronics Ltd., for onc of the
Company’s latest Outside Broad-
cast Units. The vehicle. which
will be used for televising out-
door cvents from all over
Hungary, will be equipped with
four of the latest E-M.I. Image

when the vehicle is used as the
control room for a Television
Studio.

Another interesting feature is
the provision of a special position
in the Unit for a * Production
Chief Engineer . Besides inspect-
ing the picturc quality of all four
camera channels. he can check
the output of a microwave link.
the picture received by the off-air
monitoring receiver and one
external video souice.

BBC Appointment
r]‘HE BBC has announced the
appointment of Mr. W. L.
Nicoll, AAM.ILEE.. as Engineer-
in-Chuarge of the Kirk o" Shotts
Television and VHF sound broad-
casting station in succession to
the late Mr. J. Cleland. Mr.
Nicoll joined the Corporation in
1937 d4s a maintenance cngineer
at the Burghead transmitting
station. He has held the post of
Assistant Engineer-in-Charge of
the Kirk o° Shotts station since
it was opened in March 1952.
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@Pwrn Abaes

SIMPLIFY RESISTOR

1e2iegd

)

CALCULATIONS

NN

By T. Pickering

.Y
e

OST amateur wireless enthusi-
M asts use abacs at some time
.during their career, but how
many of them arc able to construct
their own? Very few. probably,
because abacs (or nomagram) theory
is  rather complicated and many
amateurs have neither the time nor
the inclination to master it. For this
reason a simple, straight-forward
method is given below for onc
commonly used type of abac.

Equations | i
The abac to be described will solve
cquations such as y = K.X. x5.eceeenen

X:, where x;, X, elc., are variables and
k, a, b, etc, are constants. This may
look. rather formidable at first sight,

but a familiar example is the

expression of Ohm's Law ie.

voltage = current x resistance or, |

E = IR. In this case, comparing the !
expression for Ohm’'s Law with

the general ecquation given above,

vy = E, x1 = R. x2 = | and k, /4

a and b are all equal to one.
To illustrate the principle of con-

T
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struction, an abac will be made to =
solve Ohm’s Law. This will be very /% 1o/
handy when resistof values have to =

be calculated, as once ‘constructed. it
1s there for good and tedious calcula-
tions are eliminated. The materials
required in its construction are some
tracing paper (or similar semi-transparent paper).
a slide rule or semilog paper and a little patience.

Procedure
The proccdure is as follows; first druw up a
modulus chart as shown in Fig. 1., using the
semilog papcr or the centre portion of a five inch
or ten inch slide rule to mark off on tracing paper
a one-cycle log scalc. Draw two lines like this
spaced about six inches apart. Number from one
to ten then join the numbers with horizontal lines
as shown. Then, starting at 1 in the bottom left-
hand corner, draw a line connecting 10 in the top
right-hand corner, then 1 10 9, 1 to 8 and so on
down to 2. The space between | and 2 should then
be marked off as shown or, preferably, the whole
thing re-drawn up to the horizontal lines and then
cach whole number space subdivided as illustrated
in the space between 1 and 2. When the modulus
chart (or charts) is completed, the abac can be

commenced.
- On a sheet of tracing paper draw two vertical
lincs a few inches apart. Using the modulus chart

.

/

~
~
~
~

Fig. 1.—Drawing the modulus <chart.

of Fig. 1, mark off suitablc set of values on the
left-hand vertical line as shown in Fig. 2 on the
lines marked ** milliamps ”. On the scale in Fig. 2,
one and a half cycles has been used. This was
done by using one of the smaller scales on the
modulus chart and half repeating it. On the right-
hand vertical line mark off a set of values for
voltage as in Fig. 2. (Note that this is also a small
cycle repeated threc times bur in the reverse
direction.) The reason for this is that the equation
being solved is another equivalent of Ohm’s Law.
R = E/l or R Ei-!, where I has a negative
exponent so that one of the lines (it is immateriil
which one) has to be marked off in the reverse
dircction.

Second Scale

The second modulus chart or the portion of
Fig. 1 which has been subdivided (between 1 and
2) may now be used to subdivide-the larger spaces
on the current and voitage lines. This is most
casily carried out by placing the abac over the
modulus chart and moving it so that the ten-line
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autochangers
ete. Uncut record player mounting board 14 x

13in. supplied.

PO TR T AT AT RS

7-VALVE AM/FM RADIOGRAM CHASSIS |

Valve Line up:
ECC85, ECHBI,
EF89, EABCS0,
ELB4, EMBI, EZ8O.

3 waveband and switched gram

positions. Med. 200 m.-500 m.,
Long 1,000 m.-2,000 m., VHF/FM 88-95 Mc/s.
4 Controls. Vol., On-off, Tone, Tuning,

Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning.
Philips continental tuning insert with permeability turing on

FM, and combined AM/FM IF transformers, 460 Kc/s and 10.7 M¢/s. Dust I
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback.

3 watt output. Sensitivity and reproduction of a very high standard.
Chassis size 133in. x 63in. Height 7%in. Edge illuminated glass dial ! lzin.

x 34in. Vertical pointer, Horizontal 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

As previously announced fresh supplies are now belng received, but we regret some
slight delay may be experienced in fulfilling orders for this popular item.

Coax Plugs 1/-, Sockets 1/-, Couplers 1/3,
Cable End Sockets 1/6. Outlet Boxes 4/8.

BAND 3 TV CONVERTER
All channels 7-13 (180-205 Mc/a).

Latest cascode circuit using
ECCR4 and EF80 valves. 18db gain over
standard circuits. Built-in  Power Supply
200-250 v. A.C. Size 6iin. x 3in. x 4in. Simple

Mk. 2 Model.

to fit—only external plug-in connections.
Wired and aligned ready to use. Only 79/6,
P. & P. /6.

R1-B3 changeover 8w. and BBC Aerial Bocket
fitted and wired, 8/- extra.

Band 3 Aerials, Single Dipole with 4 yda,
cable, 13/9, 3 Element Beam, 25/-, 5 Eiement,
32/6, etc. B1-B3 Crossover Units, 7/8.

RECORD PLAYER BARGAINS
NEW RELEASE by E.M.1.—4-speed Single Player
Unit fitted with latest stereo and monaural Xtal
cartridge and dual sapphire etyili. Auto etop
and start. A fidelity unit and bargain buy at only
£6.19.8.

BSR—UAS Model.—4-speed  autochanger with
crystal turmover cartridge, etc., wired for stereo.
Bargain £6.19.6.

Garrard—Latest RC121/D/Mk. 2—fitted with GC8
Xtal cartridge, plug-in monaural head. Auto/
manusal selector, etc. The connoisseur’s choice for
audio periection. Bargain 10 gns.

Plug-in stereo head GC8/10 £2 extra.

All above are brand new, fully guaranteed models.
Carr. and Ins. 4/6.

Comprehensive bargain range of Collaro, BSR
and Garrard Units in stock. 8end for comprehensive
bargain lists.

C.R.T. Heater
Isolation Transformers

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

All tsolation Transformers now supplied with
alternative no boost plus 25%, and plus 50%

boost taps, at no extra charge.
2y, 2A type 12/8 (P. & P. 1/6)
6.3 v 64, 12/8 "
10.5 v. 34, 12/6 "
13 v .34 . 12/8 F

Other voltages available al same prices.
Bmall size and tag terminated for easy

fitting.

RE.-GUNNED TV TUBES FULLY NEW REDUCED
L | 6GUARANTEED VALVES it
New Reduced Prices! | 1R5.1T47/8DAYSS 01 BES0  aig)rCERY 108l
And now 12 months’ Guaranteel 185 ?/8{D¥96 9/-{EF86 13/6|I’CL83 12/8
1in. .. £8.10.0 | 384,3V4 8[; DK9S  91-[EF01 378 PLEL 128
‘0 | 574 9/(8DLO8  B/-[13L41  10/8|PT.82
6K7  5/8|EABCSO 9/8,KL8&4  §/8/PLA3 11/
6K8 856 ERC1 9/8iENEL 8/6|P V80 g;e
Assembly— iti ] 6Q7  8/BECCA3 0/8[EYSL 10/~PYRL 8
ot T onel Cuaranter. ‘A8 tseq by our | S5N7  S/6CCR 10/6|EYE6  10%|pvaz
; ; q 2 1780  7/6PY83 106
own Service Dept. Comprehensive stocke—nquick g{i ;/B EC;,SO 11/% %“Zal o8l U2 128'
?e'l’ivery. 10/- part exchange allowance on your oid | S5 9//6 ggHEﬁ ﬁld T é{s Ulgl 1210
ube. I= i
7Y4  8/8{ECL80 10/8|PCC84 10/6/UCH42 10 6
RECORD PLAYER CABINETS | 33Ls  o/elEoLA2 11/6lPCFS 10/6(UFAL 10/-|
Contemporary Cabinet I Send for List of more Valve Bargains.
smed.reaine)  Price | SPECIAL PRICE PER SET ol
vered cabine 1R5,1T4, 185, 384 or 3V . .- 27)
in two-ton c£3'3'0 DK96, DF96, DAFY6, DLOS .. g .. 35
fawn and brown, Carr. and 6KS8, 6K7, 607, 6V6, 544 or 6X5 .. .. 85/-
or mottled red Ins. 3/6.
with white polka |
dot. Size 184 x
AR S i COAX s oHmM caBLE.  stan I
L Jin, diam. Low Lots Seml-Air 8paced Aeraxial, | |
cluding  batfe I :I‘o/p grade cable—not to be confused with I
board and ano- infair types
drand maetal et ! SPECIAL REDUCED PRICES l
Space available l 20 yds. 12/6. p. & p. 1/6; 60 yds. 32/6, p. &
for all modern b 3/ 40 yie. 22/6, p. & p. 2/6; A other §l
amplifiers and I lengths 8d. per yard |

2.valve AMPLIFIER Mk.2
Latest developed circuit giving a higher fdelity |

TRANSISTOR ‘ONE-WATT'
AMPLIFIER

é v. Battery operated

response and greater output (2-3 watts) using twin
stage valve ECL8? and neg. feedback Tone Control.
Complete with knobs, ete., wired and tested ready to
tit in above cabinet.
ONLY £2.17.6. P & P. 1/~
gin. gpeaker and matching transformer,
. & P.1/6,

SENTERCEL RECTIFIERS. E.H.T. Type Fly-
back Voltages, K3/25 2 kV., 5/-; K3/40 3.2 kV,,
6/9; K3/45 3.6 kV., 7/8: K3/50 4 kV., 7/9; K3/100
8 kV.. 13/6. MAINS TYPES..—RMI, 125 v. 60 mA.
4/9: RM2, 125 v 100 mA., 5/6; RM3, 125 v. 120 mA.,

22/

7/8; RMd, 250v. 250 mA., 16/-: RM4B type 270 mA.,
17/6; RM3, 250 v. 500 mA., 21/-.
SPEAKER FRET.—Expanded Bronze anodised

metal 8 x 8in., 2/3: 12 x 8in., 3/-; 12 x 12in., 4/6; I

12 x 15in., 8/-; 24 x 12in., 9/-, ete.

Listed above are only a few items from our very
stamp today for Complete l

Jarge stock. Bend 3d.
Bargain List.

Latest Push-Pull, 4 Transistor circuit Riving
full 1 watt Output into standard 3 ohm speaker.
Good sensitivity and improved freq. response.
Neg. feedback. Var. Tone and Volume Controls.
Chassia Size 6%in. x 3%in. x liin. Current con-
i 10 mA i 250 mA at 1 watt.

2 matched CGEC GET15 Transistors. .42/« pr.
2 GEC GET3 Transistors.. 21/- pr.
. 8/8

Cireuit and instruction hooklet 1{t post free.

JASON FM TUNER UNITS
(87-105 Mc/s)

Designer-approved kite of parts for these quslity |
and bighy popular tuners avallable as follows.)

STANDARD MODEL (FMT)—as previoualy
extensively advertised. COMPLETE KIT, 5 gns.,
post free, Bet, of 4 spec. valves, 30/-, post Irees

LATEST MODEL (FMT2)—attractively presented
shelf mounting unit to enclosed Metal Cabinet
with Built-in Power Supply. COMPLETE KIT,
£7. p. & p. 3/6. Bet of 5 spec. vaives, 38/6.
NEW JASON COMPREHENSIVE F.M. HAND-
BOOK, 2/8 post free. 48 hr. Alignment Service,
7/8, p. & p. 8/6.

VOLUME CONTROLS
10,000 ohms—2 Megohms. All ong spindles.
Morganite Midget type, 1iin. diameter. Guar.
1 year. Log or Lin. Ratios. Less 8w. 3/~ D.P.
8w. 4/9. Twin Ganged controls, $ meg., § meg.,
1 meg., less Bw. 8/9 ea.

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

50 yards Thornton Heath Station.

TYGAN FRET (Murphy pattern) 12 x 12in., 2/
12 x 18in., 3/-; 12 x 24in., 4/-, etc.

SPEAKERS P.M. 3 ohm 2iin. Elac, 16/8. 3iin.
Goodmans, 18/8. 3in. R. & A., 17/6. 6in. Celestion
18/6. 7 x 4in. Goodmans, 18/6. 8in. Rois, 20/-. 8in,
Bpecial Cone G’'mans, 21/6. 10in. K. & A., 26/~

Terms: C.W.0. or €.0.D. Kindly make cheques, P.0.4 elc., payable to T.R.S. Post{Packing up to ith. 7d. 11b. 1/1, 31b. 1/6, 5tb.2/-, 101b. 2/9
| p.m. Wed. Open ail day Saturday.

RADIC COMPOMNMENT SPECIALISTS .. 154)

70 BRIGSTOCK ROAD, THORNTON HEATH,

SURREY (THO2188)
Buses: 130A, 133, 159, 166 and 190
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MAIL ORDER DEPARTMENT =
211 Streatham Road, Mitcham, Surrey E
ALL VALVES LISTED ARE NEW STOCK
®Terms C.W.0. or C.0.D. Postage 3d. per valve. -
bt TUBES
AZ31 10/6 | EF92 5/ PCF82 UYSs 7/6 | 6K6G 776 | |
B65 "8/6 | EL42 10/- 11/8 | VP4B 17/6 | 6K8GT ~ |
DAF91 7/6 | EL84 7/- | PCL82 WBIM ~ 5/8 12/6 : |
DAF9 9/ | EL90 8/6 118 | Wi42  9/- | 6L1  15/8
DF3L 5/~ | EM80 10/- | PCL83 Wil9 76| 6L6G 76 |
BHe F | Byer 106 | PENadT | ¥7a o10 | 61 B4R R
EABcao's Evel lg-,g 1776 | X19 fz};é el | A NEW GUN IN EVERY TUBE
7/ PEN4VA ! .
EAFe10- | EYol 9 e |z, 5ol esueT f | | Buy direct from the factory!
= 7= | PL36 15/- 7
EBC4l 9/6 | EZ10 76 Z719  7/6 | 6SNTGT ’ L
EBFB0 9/6 | Ezil 7/6 | bros 1‘}{2 IR5 8/~ 56 § | Bl 12 months guarantee
89 9/- | EZ80 7/6 | pL83 10/ | 2UIG T/- 6G_ 5/~
EC9L  9/8 | EZBL 7/ | pyao g6 | 5V4G_ 96 | 6X5GT 5/ § | R
ECC33 8/- | FC2 21/~ | pygi 5. | 6X5GT 5/8 | 787 10/6 |1l
ECC81 8/- | FC4 17/8 | pyss g/ |5YSGT 8/8 | 7Y /6 | iInc - - -
ECC83 9/8 13 17/6 | pya3 g/g | 524G 10/ 3 5/E
Eccgg g{g FCl:;C 21/~ | R10 2]/- | 6ABGT lOLCIIII I O
G732 11/8 | R19 v 10/- =
ECF80 151 TiD4 196 8/ | 124H8 10/~ | 14 lnCh “ £5 = 10 - 0
12/6 9/8 [ TP22 17,68 | 6AM6 5/6 | ! 5
ECF82 ggg;o g;g Uldz 8- |6AN> 7/6 | 12ATT 8- q . 6 10 0
47 - 5 i~
ECHIS 97 | risan | Ulss o | ebas S | 12ax7 o6 | | f .[7 lnCll - £6- -
B | oo | uksan | 6088 18| 1K B
ECLSO chm- UAF42 816 §§f{’% ezt | | Special terms to the trade
82 17/6 | UBC41 g/6 | SBWE 8/6 i ) : ‘
B LZ319 12/6 | UBFE) §/6 25% 67’».‘ 12K7GT i Carriage and insurance 12/6 extra ‘
EETA LS | torhTye | VOB o oDz b 12K8GT 1
Epar o3 | MLE, doo fvome | Gh, 190 o 228l ELECTRONIC
/ i/ "1 6F13 17/6 d
EF50(A) | MUl4 /- | UCL83 g 8 | 12910T \
/6 | MXi0 17.6 236 | 833G gie 86 MAINTENANCE |
EF0 7 Nz o0/ praL o lexr e | BT, {4
EF ' /- - . |
EEe6 11/~ | PCCB¢ 06 | ULay 5 |6KIG 4. | s0L6GT SERVICES
EF89 10/~ | PCF80 UL84 9/8 | 6K7GT 9/~ |
EFSL 5 10/6 | Uv4L 7/8 1o/ | 813 50/ | 131, St. Ann’s Road, Tottenham,
i SEND FOR LISTS. =
Quotations given for any types not listed. Obsolete and old | | London, N.15 STAmford Hill 3267
types a speciality. ! " BRI |
1}

Have you sent for your copy? [\yuicis Your PRM‘,‘“GA\. INCLUDING

ENGINEERING OPPORTUNITIES | pET SUBJECT ? Q“\PMEN‘ ToOLS!

is a highly informative 156-page guide to !
the best paid engineering posts. It tells | Mechanical Eng., The ~pecilie Ele.

Electricai Eng., tronics  Division of

you how you can quickly prepare at home Civil Engineering, Basicibracacalfand ""‘"I" B.IET.
i i ic Courses for beginners in
for a recognised enginecring qualification "2512.535;,’:‘22'&'5' Radio, T.V., Electronics, Etc..
and outlines a wonderful range of modern Asronautical Eng., AM.Brit.LRE. City & Guilds
Home Study Courses in all branches of Production Eng., Radio Amateurs” Exam. ' o; home with
Engineering. This unigue book also gives Building, Plastics, %Tﬁig’-éﬁ"‘i;?“:‘? practical equipment, g
full details of the Practical Radio & Elec- | Pfaughtsmanshin, Practical Radio Ao daat # 4
tronics Courses, administered by our " nm'i:. a’(.lelviE.lion Servicing B J L E.T. o
ol ] ractical Electronics
Specialist Electronics Training Division GET SOME Electronics Enginecring  SCHOOL OF
the B.LE.T. School of Electronics, explains | LETTERS AFTER Automation

ELECTRONICS

the benefits of our Employment Dept. and
shows you how to qualify for five years YOUR NAME!

promotion in one year. k‘l;ﬂhlﬂrfécgt A
M.1Prod E. v
We definitely Guarantee N B Plooselgisd feyanr f1EP Niipese. a1} .
6 ’ L.1.0.B. [ | ENGIN NG OPPORTUNITIES | |
NO PASS —NO FEE s @ (Write if you prefer not to cut page) B
Wh b flord A.M.Brl
10 :fﬁ‘l"z{?é‘fn?iﬁ.'f’rﬁf&ﬁ'l“hgé’i’ “Fr"‘;'of. ‘;'re Gty 4 Sulde” B NAME..... B
“earning less than (20 end for Gen. Cert. of Education B [}
copy of “ENGINEERING OPPORTUNITIES: ELC., ete. ADDRESS.. e
oy o FRRE ] B - ™
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY (incorporating E.M.I. Institutes) g o e (O
Dept. SE/20),29 Wright’s Lane, London, W.8 g susictor ESL"MME _ _ . (SE/20.)

THE B,1,E.T. IS THE. LEADING: ORGANI«SATIOH OF ITS KIND IN' THE WORLD
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subdivision just fills one space on the r-l
current line, then mark off the sub-
divisions where they cross the &
current line. Do the same with each 3500 -2 —
space on current and voltage lines F L
until the spaces become too small —3
to subdivide into ten, then mark off <00 o +
as a half-space (i.c., divide into two [ =
instead of ten). F Lg L 2
- F
Resistance Scale 300 t_zo/-
When current and voltage spaces [ =l L
arc completed. the position of the [ /; ] ¥
resistance scale must be determined [© : [
this must lic between and parallel to 20 ¢
the current and voltage scales. In 5
order to do this it is best to usc onc s
fixed resistance (say 1k) and remem- -
bering that 1A = 1000mA. then [ =7
100V/100mA = 1k. Take a ruler =3
and lay it across the current and [ — /0
voltages scales at 100mA and 100V B3
(linc 1. Fig. 2) and join the two - C
points. The resistance scale must lie I
somewhere on this line. Since 50V 50 E
divided by S0mA also equals Ik, __ QE- 20
another line (line 2, Fig. 2) drawn >[99 ~—E
from 50mA to 50V will intersect the g0 £E
first line at a point through which g~ / SE- 30
the resistance scale passes. To make 2 [—70 |
certain, 10V divided by 10mA cquals 3| <0
1k, so draw a further line between X =60 13
10mA and 10V and this, again 2 . 50
should interscct the first two lines g < s
(line 3, Fig. 2). At the intersection £ 29 = 00
of these three lincs. draw another [ s 79
line which is vertical and therefore 40 —2K =5
parallel to the current and voltage 3 :-/gooo
lines. and this is the linc on which IK I
resistances arc to be markcd off. F aK C
Having fixed the scale at 1k, the [—30 — 5K -
100Q mark may be fixed by joining = — 6K E
100mA and 10V (linc 4. Fig. 2), £ 3 7y =500
since 10V divided by 100mA = 100, [© oK e
Further points may be fixed by lines - 24 =
5.6 and 7 (Fig. 2) as shown. It will [ 54 =
be noticed that all these cycles are [- - =L
the same length, so all that is now | Hers L‘,oo
necessary to complete the abac is to s -
determine the points on one cycle. — —JoK —s00
then trace them and mark off on the -~ -40K =
others. This may be done quite easily — S0K E6OO
as 4V divided by 200mA = 209, | 60K =7
6V divided by 200mA = 300, and | — 2k - 89
E - Z = =
so on for a complete cycle ~- SR 1000

Uses

The use of the abac. of course. should by now
be fairly familiar, as it has been used to determine
several points on the resistance scale. It may be
used to calculate current, voltage or resistance,
providing that any two of the three values are
known. c.g., if the voltage drop across a resistance
of 3000 with a current of 90mA flowing is
required, simply place a ruler or straight-edge
on 90 on the milliamp scale and 300 on the
resistance scale and read off the result on the
voltage scale. i.e. 27V. Similarly, knowing that
the P.D. across a 11k resistor is 60V, the current
passing may be obtained by placing a straight-edge

Fig. 2—An abac for Ohm’s Law.

at 60 on the voltage scale. 1.5 on the kilohm scale
and reading the result (40mA) on the current scale.

It may be found convenient to mark off the
current scale in milliamps on one side and amps
on the other as can be scen in Fig. 3. This will
save time and avoid errors in converting from one
to the other. One further abac will be described
employing exactly the same technique as before,
since Watts = Volts X Amps, two of the scales
have been used in the first abac and it is only
necessary to trace them on to another sheet of
paper. Notice, however, that this time neither
scale is reversed.
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Power Scale

To find the
the power (i.e.
proceed as

O'S"TSOO

0-4-«1— 400

position of
Watts) scale,
before by using

a constant value of Wairts.
ten being convenient. Now
100V X 100mA = 10W, so

draw a line (line 1, Fig. 3) from
100 on the voltage line to
100mA (0.10A) on the current
scale and follow this with a
line from 200mA to S0V,
250mA to 40V and the inter-
scction of these lines (1. 2 and
3, Fig. 3) fixes the position of
the wattage scale. Draw a
vertical line through this and
draw lines 4, 5 and 6 (Fig. 3)
which intersect the scale at 1.
0.1 and 100W respectively. As
in Fig. 2 it will been seen that

the cycles are all of equal
length. so that fixing the
graduations of one auto-
matically fixes them all. Thus
100MmA X 90OV = oW,
100mA X 80V = 8W,
100mA X 70V = '7W, and
80 on. The lower (decimal)

scale of watts may be marked oft
on the other side as jts equiv-
alents in milliwatts, which again
will be found rather convenient.

T'he use of the abuc is similar
to the previous one: providing
any two of the three variables
are known, the unknown may
be found . It may, for instance,
be used for calculating resistor
ratings, e.g., if a resistor has E
a P.D. of 80V across it and a =
current of 0.025A (25mA) is [
passing through it, what should
the minimum rating of the
resistor be? Lay a straight-edge
across 80 on the voltage scale
and 25 on the milliamp scale
and read off the answer, 2W on
the wattage scale.

Fig. 3.—An abac for power
dissipation.
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TWO INTO ONE—2
(Continued from page 352)
Further Procedure
It may happen that a fault not covered in thi
article may develop. All the faults that may occu:
could not possibly be covered and if you necd
advice, write in (observing the Query rules). May
I advise, however, that it is much better for you to
try and locate the fault yourself. By this means
you will teach yourself more than many articles
can tell you. In making application for assistance,
please state as briefly as possible the stage you
have reached, and the snag encountered. Do not
forget to give the maker’s name and the model
number of the set.
Should you succeed in making one of these two
sets work both on sound and vision, you can now

teach yourself quitc a lot as regards faults and
their symptoms. Try altering valves of resistors
and also capacitors. Make a note of the effect on
either vision or sound. Do not expect though, that
a certain symptom is always the result of one
certain fault. You will find after a short experience,
thut two or even three different faults will cause
apparently the same symptom.

A Final Warning

Please remember the warnings given in Part 1 of
this article about the danger of high voltages on a
television receiver. Remember that if these
receivers are A.C./D.C. the chassis may be alive to
the mains voltage. If using screwdrivers, use only
those with well insulated handles.
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LOTS s LOTS o157\

TINKERS, TAILORS, «
SOLDIERS, SAILORS,

AIRMEN, APPRENTICES « Ordinary Chaps
like You and Me . . . . Are Learning

BASIC ELECTRICITY & BASIC ELECTRONICS

tris New PICTURE BOOK way
Why dont you too?

Now available to Civilian Readers, in eleven illustrated Manuals, is this NEW-STYLE Training
Course, developed for the U.S. Navy by the New York firm of Management Consultants,
VAN VALKENBURGH, NOOGER & NEVILLE, INC., and adapted to British usage'by 2
special team investigating the most modern methods of teaching Electricity and Electronics at
Training HQ of the Royal Electrical and Mechanical Engineers.

IT HAS ALREADY BEEN ADOPTED for Training by:—REME—Royal Signals—Technical
Training Command, RAF—N.Z. and S. African Air Forces—Army of Pakistan—
National Cash Register Co.—Richard Thomas & Baldwins—Uganda Electricity Board
—Addressograph-Multigraph—Mullard.

COUPON - SEND NOW!

To THE TECHNICAL PRESS LTD.
| Justice Walk, Lawrence St., London, S.W.3.

* To be honest, we’re not yet 1009,
sure of either the Tinkers or the
Tailors. But there’s no shadow of
doubt that they all could learn Elec-
tricity and Electronics this wonderfully
simple “PICTURE-BOOK WAY?” if they
wanted to! l

‘————————————————-——J

Please send me your FREE prospectus,
describjng ‘BASIC ELECTRICITY' and
‘BASIC ELECTRONICS'
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FROM YOUR
POINT OF VIEW...

Midland “New Alumina” rebuilt C.R.T.’s, completely rescreened and
aluminised offer you the finest value available today! The ever growing
demand for these thoroughly reliable tubes is your assurance of
satisfaction and service.

Now POPULAR TUBES
at POPULAR PRICES...

more Midland “‘rebuilds”—the tubes you can trust, at amazingly low cost

All types carry a 12-month guarantee and are available off the
shelf NOW. Contact—

MIDLAND Tubes Ltd. I,GEQRGE STREET,

Telephone: CENTRAL 4568/9

DO-IT-YOURSELF | W

TRAINING TECHNIQUE

wRADIO s ELECTRON/ICS
‘ q LOTCOF INSTRUCTIVE
yOI/ LEARN. Wé//g Yoy LU/ lp. W

SIMPLE...PRACTICAL ...FASCINATING .. . 15t stagereitives

ANNOUNCING—after many years of highly successful operation in

the U.S.A. and in Europe—the latest system in home training in

electronics is now introduced by an entirely new British training

organisation. AT LAST—a comprehensive and simple way of learning

—by practical means—the basic principles of radio and electronics,

with a minimum of theory. YOU LEARN BY BUILDING actual

:ﬁulpment with the components and parts which we send you. You
vance by simple steps using high quality equipment and perform- Servici

ing a whole series of interesting and instructive experiments. No Se€rvicing 1 .

mathematlcs! INSTRUCTION MANUALS and our teaching staf commnercial receivers

employ the latest techniques for showing eclearly how radio works

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

learning! And you end by possessing a first rate plece of home equipment with

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

maintain it afterwards. A full library of magnificent illustrated textbooks

are Included with the Courses. IN FACT for the ‘Do-it-Yourseif' enthusiast,

the hobbyist, or those wanting help with their radio career training. or to dAmplifier. -

set up their own full or part-time servicing business—then this new and oscillatorand i

exciting instructional system is exactly what is needed and it can all be detector circuits &Y Power supply

provided at very moderate cost. Easy payments avallable, Post the coupon ¥

now, for full details. There is no obligation.

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

T@ I Please send brochure, without obligation, to: |
y I BLOCK
i I ———— { M. N . B
' PLEASE
=S 3 4-60

We do nof empl sentatives
BPITAIN'S LEADING RADIO TRAINING ORGANISATION €/Goinotiempioy neLye:

Test equipment
‘ supplied
Sl

To: RADIOSTRUCTOR (Dept. G40),
40 Russell Street, Reading, Berks.
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‘“*Down-beat”” BBC TV?

‘VHAT has been happening

lately to the dignified BBC
television service? Why have its
standards of good taste been
lowered in so many programmes,
purticularly those of the **inter-
view ” type? Who has changed
the policy of competition with
ITV from a defensive one into
an offensive one-—in more senses
than one? Why have the pleasant
slightly pompous and smiling
announcers become aggressive,
and why have new recruits to the
ranks of - their interviewers
included  ill-mannered  angry
young men who provoke their
victims in front of the TV camera
and embarrass the viewers sitting
in front of their sets? These are
queries which have puzzled many
viewers lately and have formed a
topic of conversation on the
8.20 a.m. train to town. Even
Granada's “Under Fire”,

notorious for the truculence of
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chairman and audience, appears
anaemic by comparison with the
bad manners of the BBC's angry
boys. Worse still is the growing
*down-beat " flavour of some of
the BBC documentary program-
mes. which seem to be always
ready to give maximum prom-
inence to the views and opinions
of none-too-friendly nations. In
fact, there have been occasions
when | have felt that the great
Corporation might well have
added the prefix ** Anti-"” to its
honoured title.

Sour Grapes

* Panorama " has always been
considered to be a first-cluss piece
of television journalism. It is
still first-class, but it is no longer
high-class. In an elfort to become
contemporary, provocative and
lively, some of its items have
become merely sour. Naturally,
the lower journalistic standards
may attract more viewers, cven if
it does not please them. There
are various degrees of mud-
slinging, third degrees and candid

Phase 1V o the Granada T Cere » Manchester (a £460.000

ten-storey office building) is now being built. The new building,

which will be linked with the existing television studios, control

rooms, technical departments and offices, is expected to take
20 months to complete,

A MONTHLY COMMENTARY
By Iconos

interviews, but nonc of them are
very eclevating or constructive,

Ulster and Anglia

I HAVE visited several of the

ITA’s regional stations, the
most recent visits being to the
Belfast studios of Ulster Tele-
vision and the Norwich television
centre of Anglia. Belfast studios
are a compact and very well
devised conversion of factory
buildings, with a small stage and
an excellently laid out technical
area and master control. Cameras
in the studio are of the vidicon
type, requiring more light than
image orthicon cameras, but giv-
ing particularly pleasing results
on close-ups. By contrast, the
network vision pictures looked
harsh and contrasty to me, after
their long journey up the lines
and  microwave links from
London. Local programmes are
still on a modest scale, yet the
small stage is very fully utilised
and it can’t be long before a
second stage will be needed. By
comparison, Anglia’'s Norwich
studio seemed lavish, with an
immense Master Control Room,
four flying spot telecines, a three-
camera O.B. truck and an
elaborate tape operated pro-
gramme switching and indicating
equipment. known as “TOPSIE”.
Here, like Ulster, the technical
equipment has been most
efficiently laid out, though every-
thing is naturhlly on a bigger
scale to cope with a much larger
local programme schedule. The
conversion of the old Agricultural
Hall premises into a television
centre has been done very well
indeed, and no attempt has been
made to patch any modern
embellishments on to the exterior
of this eighty years old building
of the Alexandra Palace type of
architecture. The interior decor
has a dignified modern appear-
ance which blends surprisingly
well with the elaborate decora-
tive patterns of the original
ironwork supporting the roof.
Full marks for all concerned with
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the planning and design of both
Ulster and Angla stations!

Image Orthicons Galore

While in FEast Anglia, I took
the opportunity of visiting the
great Marconi works at Chelms-
ford and was privileged to see
some of the latest types of studio
cameras and ancillary equipment
being tested. Dozens of the new
lightweight Mark 1V image
orthicoon TV  cameras were
coming off the assembly line for
delivery in all parts of the world.
The English Electric 4}in. image
orthicon camera tube is used in
these cameras, which have been
found superior to the American
3in. camera tube, even by the
Americans themselves! 1 was
able to sece the prototype of a
most ingenious automatic slide
changing apparatus, part of the
latest Marconi vidicon telecine
equipment. The sound side of tele-
vision had not been neglected.
There was a most elaborate 18
channel sound mixer with quad-
rant faders—an ultra-modern
version of the BBC’s original
dramatic control panel. Very
great improvements have been
made in the sound equipment,
including provision of com-
pressor amplifiers, so necessary
in these days of “ naturalistic”™
dialogue, throw-away lines and
end syllables dropped by the
actors. It was disillusioning to
think of the degradation sound
will subsequently receive on so
many modern television receivers,
with tiny little loud speakers
fitted in the side or the back.

Spot Wobble

HE better the picture at the
transmitting end, as seen on
high-class monitors. the more
conscious one is of the degrada-
tion it receives at the receiving
end, by maladjustment or by poor
design. Unfortunately, it is true
to say that probably the most
important selling point of a tele-
vision receiver is the styling of
the cabinet. Two or three years
ago, one mass-production set
manufacturer turned out a fine
console set which included spot-
wobble, to reduce the visability
of the lines on the picture. This
device is no longer available on
the same maker’s current sets—
and I haven't yet found the
reason why. It is true that spot-
wobble is not always successful
in areas where aerials are
grouped together on roofs, due to
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interference  effects. In such
circumstances, the resultant
picture becomes broken up by a
tweedy kind of interference pat-
tern, which disappears when the
spot-wobble device is switched off.
But where there is no such inter-
ference, spot-wobble improves
the quality of a picture very
considerably. I hope some enter-
prising makers will revive the use
of this worthwhile refinement.

The Churchon TV

'JL‘HERE have been many fine

live outside television broad-
casts from cathedrals and
churches during the last few
years, particularly from the BBC.
Probably the best and most mov-
ing outside broadcast of this type
from an 1TA contractor was
made by Anglia, quite recently,
when this regional station taped
the solemn ceremony in Norwich
Cathedral of the enthronement
of Rt. Rev. William Scott Fleming
as the 68th Bishop of Norwich.

The impressive dignity of the
ancient ritual, the wonderful
sounds of the choir and the

R.A.F. trumpeters and also the
interpolated shots of the huge
congregation, were skilfully
picked up by the Anglia cameras.
I saw a replay of the Ampex tape
on closed circuit during my
recent Norwich visit and was
particularly impressed with the
quite thrilling and delicate hand-
ling by the Anglia producer,
Geoff Rimmer. Anglia are parti-
cularly well equipped with
Ampex, two fixed equipments
being set up in the very large
master control room. Ampex
taping is no longer regarded as
an expensive luxury—it has
become a “must” for all stations.

April, 1960

Japan has just produced its own
video tape recorder, working on
an entirely different system—not
just the usual Japanese copy. But
I have the feeling that the Ampex
standards are now so firmly
established that there is little
likelihood of alternative methods
being generally accepted.

Production Grammar

MANY years ago. in the days

of the silent films, a primer
on film production techniques
was written by a film producer,
L. C. McBean. Mr. McBean died
some years ago. His films are
forgotten. The silent film has
become a talkie, with colour,
cinemascope and all the gim-
micks. But though techniques
have progressed and changed, the
McBean book is still a valuable
reference work for all the
elements of kinematography,
especially of trick photographic
work. The equivalent primer for
television production has now
appeared — ‘““ The Grammar of
Television Production” by
Desmond Davis, a front-rank
television director who recently
died. This work was sponsored
by the Guild of Television Pro-
ducers and Directors and is
profusely illustrated with sketches
and diagrams. Like McBean’s
primer, it is a reference book
which should be studied by all
producers, directors, lighting men
and engineers connected with
television. Certain parts of it
should even be learnt off by
heart, especially the fundamental
principles of reaction shots and
camera angles. Would-be script
writers should keep it always at
their bedside, for constant con-
sultation.

PRACTICAL WIRELESS

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

A QUALITY OCTET
IMPROVING THE 19 SET
A REPETITIVE TIMER
RECORD PLAYER AND CABINET
TRANSISTORISED MORSE PRACTICE OSCILLATOR
TRANSISTORISED SUPER-REGENERATOR
FREQUENCY METER BC 221
MODEL CONTROL CIRCUITS
ETC.. ETC. ETC.
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DIRECT FROM OUR FACTORY. New
I U B Es low prices, New top quality guns. ALL
GUARANTEED
& MONTHS. 12 MONTHS. 12 MONTHS.
Carriage and Insurance 12/6 REVACUUMED REGUNNED NEW
CRM92, MW22-7, MW22-14, MW22-14C, L - TYPES
MW22-17, MW22-18 £2 10 £4 10 MW31/74
12KPA, 121K, CI2B, CRMI121, CRMI21A," o L
CRM1218, CRM122, CRM123. Mwul-mk.} £2-15 £4-10 £4-15
MW31/16, MW31-18. MW31/74 L £3-5 £5-5
141K, 7201A, Cl4FM, CRMI14l, CRM142, = a MW36/24
CRMIi43, MW36-24, MW36-44.
17ASPa, 171K, AW36/21, C17FM, crm17L, b £3-15 £5-15 £7-19
CRM172, MW43-64. MW43-69
7401A, AW43-80, C14BM, C17BM, CRM151, " a
i:ﬂn#ls%:a. cvi'}:ulgzs. CRM153, CRM173, £4-5 £6-5 MW43/84
43-80, MW41-1.

AW53-80, CRM212, MW53-20, MW53-80 £5-10 £8 £8-10
NEW 108K (%) TUBES SPECIAL OFFER: 59/-
PLEASE NOTE: Many other types not listed available. S.A.E. euquiries

I3 CHANNEL TV’s

TABLE MODELS, FAMOUS MAKERS: Complete with all
valves and tubes.
to huge purchase direct irom source. They are untested and
are not guarautecd to be In working order. Carr. Free.

1 2”

These sets are uncqualled In value due

£3.19.

14" - £7.10.
17" - £12.10.

12 5 CHANNEL TV’S 55/-

Complete Table Models as Above. Carr. Free.

B.S.R. MONARDECK TAPE DECKS d£9‘10.0.

H e 5 chanue! table models io-
12"1' Tv S ciuding speaker, lloe trans,,
cabloet. Top makes requiring only valves and

tube to compiete, your choice If av. ullnble 1 5/_
{carr. 4/-). {Or £8 per dozen, carr.

14il1. Tvls :c‘:ilxnz:l;'el as above 35/_
100 CONDENSERS 10/-

A must for your spares box. A well-balanced
assortment of tuniature silver mica and ceramic
condensers. 3-10.000 VPF.  List value over £i.

100 RESISTORS: *“1= 7/6
W.A. FOCUS MAGNETS

8tandard type, focus and centring controls,
with mouni uunused, 9/8. Diwto, latest doubie
magnet type, 12/8. ION TRAPS, 3/6.
co_A standard and low loss, 25 yds., 12/6.
50 yds., 228, 100 yds., 42/6.
Co-ax. Plugs 1/3. Wall outlet boxes, 3/6.
VALVES ALL GUARANTEED 3 MONTHS

L81 SOILED AMAZING 4/6

VALUE AT ONLY

EY51 30i 4/6 U250 g/ |

BSR UAS8 AUTOCHANGERS, £6.15.0.

TRANSISTORS: &5, 4/6
LF., L.F. and Output up to 8500 kc/s. (48I~
dozcn) WHITE SPOT. R.F. an} LF.

Mc/s, 8/6 (68/- per dozen.) XA103, 15/ XA]()‘I-
17/6; XB104, 10/-; GETLS5, 25/-.

Dlo D Es CGeneral purpose, famous make, 8d.
§/- doz. GEX44 type, 3/9.

R Ech Fl ERS « For Chargera, selen-
« jum, full wave bridge,

12 volt J-J lmps. 9/6. (Carr. 1/-.) 25 per doz.

260 v. , 5/-, RM1, 6/6; RM2, 8/-; R!I'{,

9/-: RM4, lirﬂ RMS, 21/-; 14A86, 17/-; 14A07,

23/-; 14A100, 25~-, 1ORCI-1-16-1, 7/9; 1sRAL

1-18-1, 7/9; 18RD2-2-8-1, 14/-; 14RA1-2-8-2,

17/-; 14RA1-2-8-3. 20i-,

TURRET TUNERS

38 Mc. I.LF. Btandard Famous Make with coils

iisted £7. Complete with PCF80 45/_

and PCCBY valves, boxed {carr. 3/-).

Ditto compiete except for 1 oscillator cnil, 35/-

EXTERNAL 1.7.Vv. CONVERTERS WITH IN-

TERNAL POWER PACK. Finished jo hammered

(, old. dv’i'r} com pac L 7 Ilnlmmlmx controls.

alh an rimming controls el
7.7.0. Qur_Price,_curr. 2 6. £3/1o‘

COLLARD CONQUEST CHANGERS £7.10.0.

PM SPEAKERS standard 3 ohms, ex-

squipment, top makes,
performance Lu-unnlee o
8in. in.
djin. 8/- e 11/' 10X6 13/'

TV PROJECTION UNITS

Comuplete Btandard I'hilips optical units with
Mutiard MW8-2 profection tube 3/ o/_
(untested) at a fraction of cost,
25 kV. LINE TRANSFORMERS
1u seaied cans including 8 EY51 valves, 45‘_
staudard type for above units,

CONNECTING WIRE
25 FT. P.V.C.  Insul., excellent 1/_

{6 coils, diff. colours, 4/8)

CRTs ECRI0 (VCR1SOA), 15 GFP7, 1/
S ECR35 (VCR138), 9/~ VCR97, 12/6.

BgA (kgrauﬁl;.z :u];;r_ \nl;eh:o,lden, 8d
BBC/ITA Avit, oo ot 9/6

Plugs into set, var. attenuator, listed "ub

14in Table cabinets, mask Klam 12 6
.

7 x 4 front iret {carr.

VALVES BY RETURN

OF POST

" FREE TRANSIT INSURANCE. All saives are new

(o) SPECIAL OFFER

110 A) DISCOUNT TO PURCHASERS N E W LOW PR | CES or of fully guarnnteed ex-Government urke:]-equlp.
of any SIX VALVES marked in bluck xype (169 ment origin. Satisfaction or Money Back Guaran.
in dozens). Fost: 1 valve, td.: 1/~ * GUARANTEED 3 MONTHS | tee on woods i returned unused within 14 days,
074 5/6/8AT6 7i-16 816 7A7 10/6/12KBGT12/- (600D8G 16/~ 'DF91 _ 4/9|ECC82 6/8/EM34  8/6/N10x  18/- T4l ?/8jUCHS81 9/~
1A5GT B/-16AUG  8/8|8K7 /8/7B5 12/8/12Q7GT 6/« 50L6GT 9/3/ D1'96 8/3 ECUS3 7/8/EMBU  9/3/N332 10/8 THSOL 12/8/UCL82 11/3
1ATGT 12/8 61B7 8/6/8K7G 2/3|7B6 9/68/128G7  6/- 53KU 10/6 DHS3 6/9/ FCCB+  8/9/1LM81 9‘3 P41 4/6/Ul4 UCLss
1C3GT 11/6(6B8G 3 6/6K7GT 5/-7B7 7312877 5/8/54KU  8/9Dil78  8/- ECC856 8/3 EM84 2/3/ U138
1Ds 9/6/6BAG 6/- BK8G 6/=/7C5 7/6123K7  5/8/618PT 11/- DH?? 7)-|ECF80 10/3| EMB3 10/8 !’ABCSOIL- uz22
1Dé 9/8 6BE6G 6/6/6KK8GT 11/-/7C8 7/3|125N7GT 8/6{75 8/«|DK32 12/8 ECFB2 9/9/EN3L  16/-{PCC81  7/8/U'24
1H8AT 9/9|6BGHG 12/6|6K25 76 TET 9/6/12Y4 9/8'77 6/8 DK®1  4/8 ECH21 14/~ EY51 PCC85  9/3[1'25
114 3/9|6BHS  6/9|6L1 12/8(TH7 7/6/1487  14/8/78 7/6|DK92  8/8ECH35 7/6) SMALL 9/-|PCC88 19/-|L24
1LDS 3/86.618J8 8/-/6L6 B/8TKT 8/-[18AQ5  7/6{50 6/8/ DK9Y 8/3 ECH42 8/9'EYS8 /-|PCC89 13/8/U31
ILNS  4/8/6BR7 10/8/6L60G 7/8/7R7 10/6 19l36u015/- A3 9/ DL33 8/9 ECH81 8/3 EZ35 8/6/PCFRO  7/€ UH:} 718
IN5GT 9/9/6BWG6 -8/96L7 9/-(737 l 8/8(00AV 4/0/DL35  11/8/ECL80  8/3 EZ10 73/ pCrez  9i-|U 8 9 UL344 12/8
1R5 6/8(6BW7 8 6‘0] %) 9/-7V 8/8'“7/7 108/ DL82 /8| KCL¥Z2 10/« E&iL 718/ PCLS2  8/) bS: 2818|UL48 8/p
184 8/9/86BX6  b/8/tLlv  11/67¥4 9/8(1 T 16/-/ DL 88/ ECLY3 14/8/ EZ80 6/8| PCL83
183 6/-18C4 3/6/6L.D3  8/874% 11/6|723A  35/-|DLov 8/6 EF22 12/ EZB) 713 PCLY4
114 4/9|6C5 5/8/GLLI2  7/6/8D3 12/8/807A 5/ DLO4 78 EF36  3/3GTIC  7/- PEN&)
2021 4/ 'ﬂGﬂ 4/3/6LD20  8/6/10CI 17/-1807E 3/8|DLYG 8/3 Erie 4/3/G232 8/9/PEI|
3A. b/ 9/6/ 6N7 6/6/10C2 - 18/-1808 15/ EAMD 9d. EF40  13/8/uz34 lB/G\PE}HG
3Q4 7! ISLDOG 18/6 4P1 14/-l10C14 /= 2 AﬂG 8/~ 965 3/8|EABCS80 7/6 FP‘-II B/9/GZ37 10/6/PL33
3Q5GT 8/8/6CHu  9/3/8P25 9/-110F1 8/9(25L6G  6/9 956 2/9|EAUCSL 4/9E 76| HABCB0 8/6 PL34
384 4/8 6D #d. 6P28 9/-110F9  10/3[25L6GT 9/-|2050 3'6“:‘-\1%2 86 EF.’)O BR 2/-|HL41DD$/6| PL38 |
3v4 7/6/6D2 3/9/6Q7G 8/9(10L1t 8/~ 25YEG U/« 156763 10/« EB34 1/6/EF50 USA |HVRZ 7/6 PL81 10/8/U301 14/-|UYS85 Tl
5R4G  11/-16D3 11/6/6Q7GT 9/3 10LD3  8/3/2524G 8'-!9001 4/-|EB41 /= /8 KL35  7/8 PL&2 7/8|U30y 12.’8 YR150/30
5U4G  5/6/606 4/9 6R7G 9/8 WOLD12 8/9|2525 9 4/- | EBB1 3/9EF54 3/3|KT32 6/8]PLS3 8/-|U328 i /8
5V4G 9 9|6F1 6/9 6SA7 5/810P13  9/8/25Z6 3 2/9 LBC3 9/- EF80 5/ KT33C 6/6 PL84 11/-|U339 11,- WeélM  11/-
5Y3G  8/-6F6G 6/3|68G7 4/910P14  ©/6/278U 16/~ AZ31 9/-|[EBC33  5/- [ EF85 7/-|KT36 9/-PX25 16/-| U403 /6| W76 8=
5Y3GT 6/60F6M 7/-|6SH7 4/6/101°18 j=130C1 7/8/B36 8/6|EBC41 8/6/B1'96 11/- KT44 9/a/PY2S 8/3| U404 6/86 W77 4/9
624G 8/8/8F12 3/968J7 B8/-112A6 5/3 30F5 7:-1865 4/8|EBC81 7/8| B39 B/a| KT45 8/6/PY 32 11/- Use1 17/« W81 5/9
bHZAG'T 11/- 6F13 8/8 68K7 5/312AH7 GISMOP Ll 9/6/CBL31 23/3 EBF80 8/6 EF91 3/0| KT8l B/-11’Y80 7/-|UABCS0 8/9|X61M 12/8
8A7 11/-6K14 9/8/6BL7GT 6/6/]12AH8 9/9/30L 7/9 CCH35 7/6EBI'8Y 8/6/EF82 4/9 KT63  €/6/PY81 7/-lUAF42  9/-1X63 9/8
8ABG  9/@/BF15 8/6/63N7GT 4/9(12AT6¢  7/9 Nll’l 12/8 C1.33  13/- EBL3L 14/- E195 6/9 KT8 12/8 PY82 71-|UB4} 8:-)}{60 11/-
GASGT 13/8|56F186 B/8 68Q7 8/3/12AT7 6/-[.}0['[" 8/-(CY31 8/9|EBL31 18/-| EK32 '/Q}KT 81  14/-(PY93 8/-|UBC41 8/3/X68 11/~
8ABS 8/3|4F33 8/9/6887 6/6/12a4U7 6/6/30P16  7/8 D43 IIGIEC.').., 3/8| EL32 4/8/ KTW61 8/6(PZ30 12/-|UBC81 10/- X76M 9/8
8ACT 4/3/6H8 2/-6U4GT 10/6/12AX7 7/6/30PL1 10/8 D77 3/8| EC90 3/8/EL33 9/« KTW6:1 4/8|RI8 12/8/UBF80 8/9|X78 1478
6AGS  4/3/8J5 4/3/6UsG  €/312BA6 8/- 35L6GT 8/- D152 6/6 ECOL 4/8| EL35 lllﬁ XTZ83 5/-(R19 12/8/UBF89 8/6/X79 16/6
6AG7  §/8/635G 2/9/6V6G  5/0 12BE6 8/9/35W+4 GID DA30 12/8 ECC31  9/8 KLa7 1/8/L63 2/918D6 9/- UBL21 14/6/ Y63 8/3
GAKS  8/9/6S5GT 3/8/6VEGT 6/6/12BHT 12/-135Z4GT DAD0  2/6/ECCS: 4/- EL38 12/U\LN152 BIG\SPU 3/3/UCCB4 14/6/Z63 5/8
8ALS 3/8 6i8 4/- 0X2 $/~12C8 8/8(3545GT BABl DAC32 9/8 ECC33 4/9 EL4l 9/+/ 12319 7/BISP41 2/6/ UCCRE 8[< Z86 9/6
BAMS5  4/6/6J7 7/9‘6X4 4/-112E1  12/6142 7/8/DAFY] 8/- ECC34 /- EL42 8/8 MULL 8/~ SP€1 2/8 T CH‘O 18/-1277 2/9
6AM6  3/9(637G 5/38X5G  5/6 12J5GT 3/6/43 7/8| DAFYS  8/3|ECCS5 /9\};1;8# 8/«IN4T 11/-18U25 15/~ UC 5/9
6AQ5  6/-1637GT "ID 8X5GT 8/6\1"K"GT 6/-15005 9/8/DF33 _ 9/9/ECCSI 6/~ ELB1 4/8'N78 15/-/8U2150A4/8! UCH42 8'0 Z719 5/_9

Post: 2 lbs. I/6 4 lbs. 2/- 7 ibs. 2/9, IS lbs. 3/6 etc. Ne C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.

TECHNICAL TRADING CO.

(Callersalways welcome). LIST OF 1000 SNIPS éd.

P.0. BOX 21

w)
350-352 FRATTON ROAD, PORTSMOUTH.
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Multi-Purpose Completely
VALVE FILAMENT TESTER Remanufactured
as new

Model VT4I

@ Pocket size

@ Battery operated

GIVES INSTANT
CHECK OF:

% All TV and Radio Valves
and Fuses.

% All pilot lamps.
% Circuit Continuity.

v Built-in 7 und 9 pin valve
straighteners.

% Built-in Battery Test.

Finished

in black hammer

case with gold front panel.

30/-

Complete with
internal batteries
and ready for
use.

P. & P. 2/6.

B R Y AT Y
With this revolutionary instru- |4” o .. P .. ag .. £6 |0 0
ment you can lest all current 5// 7” £6 19 0
Valves. Fuses, Continuity und . * .t s
other radio parts. All components |2 months NEW tube guarantee.
tested are shown “good” or C.W.O. or C.O.D. Carr. & Ins. 10/- (passenger)
“faulty”

on

From your local dealer or if in difficulty order direci:

panel indicato:,

EAGLE PRODUCTS

EAGLE WORKS, COPTIC ST., LONDON, W.C.1.

New
Getters

COMPLETELY NEW TUBES EXCEPT
ALL MAKES AND TYPES FROM STOCK

20 refunded on your old tube when

The Finest Tubes.

e P LAWSON TUBES
(Dept. P.T.1) I56 PICKERSLEIGH ROAD, MALVERN
WORCS. MAL 3798

—Aluminized

—New Screen

——Regraphited

THE GLASS

returned in our container.
The Fastest Sarvice

VALVES

SAMNE

DAY SERVICE

NEW'! TESTED! GUARANTEED !

185, 195, LTé 356, 3Ve, DAFSI, DL, DKL DKo, DLO2, DLoA, any & for 23,6

DAF96, DF96, DKO6 = 30/

BKIG, BKEG. 601G V80 6X5C, or 5Y4G | i
1ATGT 12- | 6Ll 15/- | 224G 8- | EBC4l 88 | EY86 83 | PZa0  17/-
i) 9- | 6L18  12/3 | 2526GT 96 | EBF80 8- | EZ40 69 | SPel  a/g
IHGT 10- | 6P25 9- | 30C1 & 8 89| EZal  yg TU 156
NSGT 10- | 897G €9 | 30L1  &- | EBL21 20/6 | EZ80 &3 | U2 12~
R5 /9 1GT 9 ] 35L6GT 10/- 11/ | EZ 7| U2 18
S% 9% | 6SLTGT 6/3 | 3BZ4GT 6- | EGC8l Hig | FW4500 8- | U50 78
S5 5.9 | 6SNIGT 4/ | 387Z5GT s/6 | ECC82 6 | Gzaz D] o 6.
1T4 29 | 6TMGT 11/ 8- | ECCB3 7- | KINC 7. | U78 6-
U5 @6 | GV6G 5. | 50CD6G 26/9 | ECCEi g/9 | KTl 146  UABCH0 7/9
A5 1006 | 6VEGT 68 | S0LSGT 8/9 | BCCw 8/ | KTEL 10~ | UAFE2 9/
Q1 8/6 | 6X4 S; | AZ e | ECP® lo- | KT® g6 URCH 79
Sa 89 | 6X5GT 56 | B 89 | ECF82 10, | KT7L 86 | UBF&0 /8
V4 76 | 787 76 | CLas 13- | ECH2l 20/6 | MHY  6- | UBFS 8/
5U4c 53 | 705 76 | DACaz 1. | ECHS5 69 | MUl4 8- | UBL2L 206
5V4G_ 96 | 706 7/6 | DAFSl 59 | ECH42 8/p | MX40 12/6 | UCCB4 129
5Y3GT 89 | 7HT 76 | DAFS6 83 | EGHSL 88 | NI 86 | UCCss 8-
524G~ 9/6 | 187 99 | DCCY 10/6 | ECL80 8- | PCCsa 8- | UCES0 14+
6AL5  3/9 | 774 7- | DF33 10 | ECL&2 10- | PCC89 12- | UCH21 20/6
6AM> 5. | 10CI 146 | DFOI 49 | ERgs 46 | PCFA0 B | UCHIZ 9-
6AM6  3/6 | 1002 176 | DFS6 83 | EF4l  g/g PCFs2 %3 | UCHSL 8/6
6AQ>  6- | 10FL 156 DH6 6@ |EF42 11/6 | PCL82 93 | UCL82 116
§ATS 73 | 12AHS 106 | DHTT  ©3 | EFs0  @/6 | BCL83 119 | UCLSS 13-
6BA6  6- | 12AT7 59 | DK32 192- | EFS5 89 | PO UF4L 8/9
6BES - | 12AU6 %6 | DK10 14- | EF86 10/8 | PENA4 11- | UF42  8/8
6BHE  5/9 | 13AUT /6 | DK9L 6)9 | EF8S 8- | PENSC 96 | UFES 76
6BJ6 59 | 12AX7 7- | DK92 8/ | EF91  3/6 | PEN# 8- | ULal 8-
6BR7 10~ | 12BA6 8- | DK9% 83 | EF92 4/8 | PEN46 5@ | UL81 8-
6BW6 10/~ | 12K7GT 56 | DL33  9- | EL33 10~ | PLas 11§ | URIC 8-
6BW7  6/6 | 12K8GT 11/6 | DL35 10/6 21/6 | PL38 146 | UYZl 14/
6CD6G 29/6 | 1207GT 56 | DL92 69 | EL4L ~9- | PL8L 96 | UY4l 66
6fL - I&8 | 1273 76 | Dlsi  vie | EL&2 10/6 | PL82 76 | UYS
6F6G 6/6 | 1457  18/9 | DL9S &3 | BL84 7~ | PLe 8- | VPR 9/8
6F13  12/6 | 19AQ5 _7)- | EABCSO 7/- | EM34  8/6 | PYaz 12/~ | VP4l -
6F14 17/ | 20F8 17/6 | EACS1 4/6 | EM80 9 | PYB) 76 | W6 66
6K7G " #/9 | WL1  1%6 | EaFs2 8/6 | EMSL Sl pyst g9 | w46
6KIGT - . 25A6G 11~ | EB9L /9 | EMBS 10/~ | PYB2 - | X76M 11/8
6K8G  6/9 | 23L6GT 9- | EBC33 5 | Eysl | PY83 w9 | 217 3/8
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Letters (o the Editor

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

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

TRENDS IN TV DESIGN

IR.—There is one point I should like to make
about u recent article and a letter in reply
published in the December issue. Whilst it is true
that the controls may be dispensed with-—a fact
which would probably lead to better reception
and fewer trips to the serviceman—certain items
are essential for ideal reception. Granted that if
these are provided the customer will try and find
a better setting. but why not fit them underneath
the chassis. say, mounted on brackets or a strip ot
insulating material. All such variables should,
my opinion, be so placed, and then the serviccman
could find the best sctiing, by using a proper tele-
vision servicing instrument, and the customer could
not get at them without taking the chassis out of
the case. and | think this would be a suitable
deterrent.—H. R. MaLIN (S.E.1).

625 LINE DEFINITION

IR.—I am fully sympathetic with Mr. Jenkins in
his problem set out in the January issue. [. too.
want to experiment and try and find an arrange-
ment which | can adopt when (and if) the new
definition starts up. Unfortunately, there are no
transmissions on which one can experiment. [
believe Band IV and V transmissions have taken
place, which gave some an opportunity of trying
out tuners. but why cannot the BBC or ITV give
us some high definition pictures on the vacant
Saturday morning period? | think that if the BBC
can spare the transmitter for stereo experiments.
they must surely he able to spare it for high defini-
tion transmissions which 1 think are very much
more important, as stereo may come eventually but
will not use two transmitters—F. L. KERRISON
(Ramsgate).

SYNC SEPARATION

SIR.— I recently had a fault which caused much

comment and hours of fault finding, but which
eventually turned out to be a simple matter to
cure. I would like to pass on the hint in case other
readers may be similarly placed. The trouhle wus
poor frame hold. Line secemed to lock perfectly,
but the frame would periodically slip, sometimes
locking with a bar across the centre of the picture.
The power supply was provided with improved
smoothing, and everything was checked, even to
the extent of replacing the valves and components
in the clipper and oscillator stages, but still the
trouble persisted. One night, whilst adjusting the

signal strength 1 noted that a reduction of signal
caused the slip, but at the strongest position, the
hold was best. This made me think that the sync
separator might be at fault, and this was checked.
To cut a long story short, it was finally found that
the grid leak from the sync separator to earth was
open-circuited. The wire end was detached inside
the moulded component and could be pulled with-
out coming adrift, but enabled the resistor to be
rotated about the wire. Replacement of this cured
the trouble.—R. MuURRraY (Belfast).

CRITICAL LINE LOCK

IR,—In *Your Problems Solved™ in the
February issue a reader described the fault of
critical line hold with a shift to the right in a
Cossor 946. Having cured this fault in a set
recently I am in a position to give advice. If, after
replacing the 12AU7, and the 6ABS, there is no
cure 1 suggest the leplacumcnt of C47 which has a
value of 0-002uF. This is a cathode bypass capa-
citor of the I12AU7 line multivibrator. In my
particular set this capacitor varied with the temp-
erature and caused lateral picture shift.—S.
WiTTOoN (Buckingham).

AN ACORN VALVE TV BOOSTER
IR,—In vyour January issue you gave a
constructional article on the above and in the
list of parts there is a small slip. There are threc
condensers used in this and they are all 0-01xF, but
not 25VW as given. They should, of course, be
250VW . —F. TrReesy (Eastbourne).

LENGTHENING TUBE LIFE

SIR —I was recently given, in all good faith. a

tip” which may ecventually reach other
viewers. | was told that by turning round my tube
at monthly intervals. the scanning would come at a
diflerent place on the screen, and thereby give pro-
longed life to the tube. Surely, this is a fallacy. It
might prevent a residual spot from appearing
always in the same place and thus prevent a burn,
but with modern tubes provided with an ion trap.
I fail to see how rotation of the tube can have any
effects whatsoever. It will. of course necessitate
readjusting the scanning coil unit, and any magnets
fitted 10 the tube.—K. L. PEARSON (Tiverton).

TV SCOPE

IR,—1 believe 1 have read somewhere that it is
possible to use a television receiver as an
oscilloscope. The idea is that the timebases are
altered slightly and the modulation of the signal
is removed, with the result that one can obtain a
scries of waveforms on the tube. not only of the
signal with and without sync but also of the
response curves of the tuned circuits. If this is
practicable, [ wonder if any reader can provide
the necessary data.—E. W. GIRLING (Portsmouth).
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Whilst we are always pleased to assist readers with
their technical difficulties, we regret that we are unable
1o supply diagrams or provide insiructions for modifying
surplus equipment. We cannot supply alternative details
Jfor constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 380
must be atiached to all Queries, and if a posial
reply is required a stamped and addressed envelope
must be enclosed.

FERGUSON 992

This set has been converted to ITA with the
makers’ own converter type “A”. The BBC is
perfect but 1 cannot get sound or vision on ITA.
When a probe is placed on L2 of the converter
heavy ‘ mush ’ results on sound and vision. There
is no response whatever when tuning pedals are
pressed. All valves have been checked by
substitution. The gain control is in order but
valve voltages are not stated on the service sheet.
Is it possible that the oscillator is not working?
When the switch on the converter is turned, usual
loud clicks and flashes on the screcn are evident.
—F. Johnson (London S.W.6).

It would appear that the oscillator stage is not
working although a defective aerial or aerial plug
could give rise to similar symptoms. We mention
this since the probe at L2 does promote * mush.”
The suspects are the 8.2k triode anode feed
receiver. its 800pF decoupling capacitor and the
grid components. Upon inspection it may be
found that the 8.2k resistor is overheating owing
to the capacitor having developed a short circuit.

PHILLIPS MODEL 1115U:15

I cannot receive either vision or sound. Could
you please tell me where to look? The tube shows
a raster.—E. Mitchell (Ripon).

The fault will be located on the front of the
right side R.F. chassis. Check first the two EF80
valves on the front left side of this chassis and the
components associated with them. See that the
coil cans are properly fitted.

ENGLISH ELECTRIC TV63 3360M

I get a fairly good picture on this receiver, but
only about three-quarter size. If 1 try to get it
larger it goes out of focus. I have renewed the
SU25 and the 185 BTA in the cage. | am unable to
get a service sheet to help me to check H.T.
voltages. If you can suggest the parts most likely
at fault will you please state their positions in the
set. Another thing that may have some bearing
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on the fault is I get a light flick on the screen about
6in. from the top every few seconds—something
like car interference, but much too slow for that.—
W. Ayre (Kettering).

You should repluce the metal rectifier situated in
the centre of the lower pack chassis. Check the
185BT frame output valve on the front left side.

MURPHY V216C

There are striations on the left hand side of
the picture; line output valve (20P4) appears to be
glowing blue and the cathode is glowing red. I
would be grateful if you could tell me if the
CRM153 tube has an equivalent or if it could be
replaced by any other make. If so. what nrodifica-
tions would be necessary.—S. Bryant (Weybridge,
Surrey).

Although the striations are often due to a faulty
20P4 they may also be caused by a flaulty 4.7k
resistor which is wired across one half of the width
control and is located on the adjacent tagstrip.
There is no direct equivalent for the CRM153.

ULTRA VTS917

The trouble began with a short between chassis
and voltage adjustment. It blew the fuses and I
have not been able to obtain EHT since. I have
replaced U25, and all valves light up except U25.
Sound is OK. Could you tell me the damage and
what extent has been caused, and how to put
this right.—G. K. Southwick (Brierley Hill, Staffs).

There is no reason why a short from the voltage
adjustment 1o chassis should cause a loss of EHT.
You must assume that this is a separate fault.
First check the H.T. from the U80I. It low. check
U801 and its surge resistors. 100 ohms each. If
the H.T. is in order check 20P4 und U329 valves
on right side and all associated components. Check
voltages: 20P4—pin 4, 125V, pin 8 10V, boosted
H.T. 450V.

DEFIANT TR1252:TA

The tube is soft, and I am going to replace it
with a new one, but could you tell me if it will
take a larger tube? Will it take a turret tuner, or
will it need one that runs off the mains, for con-
verting to ITA Channel 8 and BBC Channel 57—
R. E. Perrett (Peterlee).

Although the CRM 1524 15in. is strictly speaking
a wide-angle tube. the deflection ungle is only 67
deg.. and the existing scanning circuits should be
able to fill it. A duodecal base is required. A
turret tuner can be used and the Cyldon UIOL or
Brayhead 10s (with “U” series valves) is recom-
mended.

FERRANTI 14T3

The first problem is serious overheating of the
line output valve PL81. which becomes almost red
hot after a2 few minutes. When 1 remove anode
cap of either PL81 or PYS8I it cools immediately
to normal. The EHT transformer had short to
heater winding of EYS1. but otherwise no faults,
but 1 have ordered a new one.

Could you give me wiring details for trans-
former. also which one of fwo leads on the
transformer tag board should go to PL81 and
PY81? There is also a frame fault, causing fold-
over at bottom and loss of height; height control
is at limit.—G. Callin (Stirlingshire, Scotland).
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20,000 o.p.v. pocker size!

Performance equal to a high priced instrument

OUTSTANDING FEATURES:

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

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

% D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe).
+% A.C. Volts 10 v. to 1,000 v.

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

% Meter 40uA 3}” arc.
% Accuracy D.C. 3%, A.C. 4%.
+ Dimensions 53" x 33" x 1},

Credit Sale Terms available
9 monthly instalments of
£1.4.4d.

Write for full details
and catalogue.

PRACTICAL TELEVISION

Price: £10.0.0

Complete with Instruction Manual
and Interchangeable test
prods and clips.

High quality leather case, if required,
£1.12.0

H.V. Probe for 25 kV €4.15.0.
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TAYLER CLHCIRCAL g thmpnag 17D, SLOUGH ENGLAND
2

“UJ-BMMS
T
——

——

TAYLOR ELECTRICAL
INSTRUMENTS LIMITED

MONTROSE AVENUE, SLOUGH, BUCKS,

Telephone: Slough 21381
Cables: Taylins, Slough.

Um%epeéiable
Offer

COSSOR 100 TUBE
108K — BRAND NEW

EQUIVALENT H.M.V. 3/16
Twelve months guarantee
NOT A RE-GUN

— we have a few only
21/~ each

Plus 12/6 Post, Packing & Insurance

HARVERSON SURPLUS
LIMITED

48 Beddington Lane
CROYDON, SURREY

THOrnton Heath 2577

Is YourR TV TUBE DIMMING?

YOU CAN EXTEND THE LIFE OF THAT
TUBE AND

Pat. pending.
Reg. design.

! @ NO SOLDERING
PRICE 30 = @® NO WIRING
JUST PLUG IN
Pac#agc & Postage 2/6 : I':"!S AUTOMATIC
S S IT'S GUARANTEED!
One of the most common TV Tube fault: is low emission,
resulting in loss of brightness, contrast, definition and
focus. The Sinclair Unit restores the cathode emission and
corrects the above faults for a very low cost. Applicable
to all sets operating off A.C. mains.
IMPORTANT. State make 2nd model No. of set and tube
in block capitals, please. If not satisfied money refunded

SINCLAIR ELECTRONICS

33 BERWICK STREET, LONDON, W.I.
Phone: REGent 5520
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New TV Tubes

RESCREENED NEW GUN C.R.T.S.

EXACT PLUG-IN REPLACEMENTS
CATHODES TRIPLE COATED

LATEST SILVER SCREEN FOR
BRILLIANCE

LARGE GETTERS FOR HIGH VACUUM
FULLY GUARANTEED 12 MONTHS

We can supply replacements for—
Mullard, Mazda, Cathodeon, G.E.C., English
Electric, Emiseone, Emitron.

12", 14'—£6/15/0
15", 16’, 17"—£7
21", 24"—FExtra

Carriage Free,
20 Weeks’ Credit available,

Express Electronics

281 PARLIAMENTARY RD.,GLASGOW, C.4
Telephone: BEL 4569 BRI 7296

Trade Discount,

v I D I o ‘REBUILDS’ COST

LESS—BECAUSE THEY’RE BETTE

TOP QUALITY
and REW GUN UNITS

‘NEW ALUMINIA’= a special service

Right up to Vidio-high standards,

all types of re-screened and
aluminised tubes are available now—
immediate free delivery.

ALL TUBES
GUARANTEED FOR ONE YEAR

Get full details NOW from

VIDIO

Replacements Ltd.
HALES STREET °

LONDON, S.E.8
Tel.: TID 4506

R!

DEPTFORD HIGH STREET

FIRST-CLASS
| TELEVISION and
RADIO COURSES . .

GET A CERTIFICATE!

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

FREE GUIDE
The New Frea 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., Londen B.Sc. (Eng.),
A.M.1.P.E., AM,I MechE.,

v

Draughtsmanshlp(allbranches)
etc., together with particulars of
our remarkable Guarantea of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable pyblication. It may well
prove to be the turning point in your

career,
FOUNDED 1885—OVYER

- emE M e m AR B SaAE BR8] A miEIEI.,

NATIONAL INSTITUTE OF
ENGINEERING
462), 148, HOLBORN,
LONDON, E.C.|.

{Dept.

S. Africa :
Australia :

P.O. Box 8417, Jo'burg.
P.O, Box 4570, Melbourne.

tmrcamaras: 150,000 SUCCESSES umsumsa.

o
NEW VALVES!
54 Gns [ 4 I 7 ’ Guaranteed Set Tested
—
. 24 HOUR SERVICE
IRS, 185, T4, 384, 3V4. DAFSL DF9L, DKo,
DK92, DL92, DL94, SET of 4, 21/8.
DAFS6, DF'98, DKo6, DL96. SET of 4, 27/6
1D5 g/- DL33 88 DCL82 89
1R5 DL35 10/6 PCL83 116
1S5 4/9 DLo2 63 PENA1 11-
1T4 4- DL9¢ 7/3 PENKC 88
384 63 DL9% 611 PL36 11/
3Va 78 EBoy WL BLa 116
SUG /3 ¥80 8/s PL8L 9/-
5Y3GT 6~ ECC8I b8 FLez 78
574G 9/6 ECC82 6- PI83 /8
6K7G /- ECC83 6/6 PY32 11-
6KSG 8 ECSM 83 PYA) g/
6Q7G  8/3 ECCES 8. PYBl (]
6SLTGT 6- ECFR0 9/9 Pvs2 68
68N7GT 4/§ EQH35 @@ PY8S3 73
6G ECH42 88 U 11-
oxear 98 R g8 us U
A full specification 17in. Tele- RTaT S8 Bres %‘_ UABCS0 /6
.. . 1§gnGT il F85  6/6 UAF4 9
vision Receiver to Spencer- 13Q7GT "5/6 EF8s 10)3 UBC4 /9
. 33L6 9- EF89 7/68 UBFB80 86
West standards now available BZIGT 56  BLdl ‘3 UCCBa 129
Deal R kabl At 7% L 14-
ertormance and preed e se | | S5, M8 BE B UEh Y
performance and priced at 54 Bﬁ}fgé 61“{ S;é(‘, 5“% UcLz {g’g
Gns. only, complete. DFa3° 9/9 Ez8l Y- UFd 83
DFol 46 G232 9- UF2 76
- R N
. y
A RE® BC Peam ve OOL o
SPENCER-WEST LTD. |\ % zome g im o
g 5
Quay Works, Great Yarmouth FostageAGdlpetrDvalve e\t% Aimédl’artcel
asure gains amage in ansic extra
Norfolk o D g o g AnsiL 6
Phone : Great Yarmouth 4908/9 CEN:C;EEMWBSBHDRC;H&I‘;D
Grams : West, G G D BERNA
rams : Spencer-West, Great Yarmouth % CARR MANOR AVENUE,
LEEDS |7
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Check 1.8kQ resistor to pin 8 of the PL81. The
heater winding of the EYS51 could be hand wound
with well-insulated wire, such as coaxial inner.

The L.O.T. should be.numbered as follows: 6 to
PL81 anode top cap; 5 to PY81 cathode top cap;
3 to scan coils, 0-5¢F capacitor, 4:TMQ resistor (to
pin 10 of CRT), 15KQ to 33kQ (height circuit);
2 to resistors to horizontal holds; 1 to 22k resistor
to 4-7kQ and P181 control grid.

K.B. CONSOLE KF40:F

1 bought this TV with an o/c filament in C.R.
tube. I had it rebuilt and fitted it myself but picture
is very dim. 1 improved it by altering all the slugs
in the coils and managed to get a fairly good pic-
ture, but if I turn up the brightness to get a good
picture, it expands and the screen goes blank. Also
when set for a good picture and a brighter scene
is set on screen, the screen goes blank and I have
to turn the brightness down again to get a picture.
I have to keep on doing this during a progranime,
and also the focus is not very good.—E. Brookes
(Castle Cary, Som).

You should replace the R12 (EHT rectifier) valve
which is wired on the top of the line output trans-
former, which is situated inside the left side
screened section.

The R12 (EYS51) is soldered into posmon and
this soldering must be carefully done. No sharp
ends or edges of solder must be left and the con-
necting wires must be kept short and direct.

H.M.V. 1807A

The fault is as follows, most of the time the
picture is perfect, but suddenly the picture will go,
leaving a blank screen but for a small amount of
fluorescent light around the edge of the screen. This
light is fluctuating as though it was rolling down-
wards. If I turn the brightness up, all signs of life
leave the screen, and on turning brightness down

" as far as it will go, bright bands appear which roll

downwards. They are quite bright.—J. Redmond
(Blackheath, S.E.3).

The fault could be due to a heater-cathode short
in the tube or perhaps in the video amplifier 277. It
is always, however, good practice to replace the
B36 valve, which often gives rise to misleading
symptoms.

PHILLIPS PROJECTION TG 1800A:15

The picture has collapsed to a thin line across
the screen. I cannot get height by adjusting the
height or frame hold controls. What valve or com-
ponent do you advise checking or replacing in the
frame section? 1 have no service sheet for this
receiver.—L. Blackburn (Oldham).

The first component we would advise you to
check is the frame blocking oscillator transformer.
This is a small black component with four tags,
secured by two screws under the rear centre of the
chassis. Check the continuity of each pair of tags:
normally, one winding will be found open circuited.
The thin line should not be observed on the screen
unless the protection circuit is inoperative or the
frame scanning coils are disconnected or defective.
We presume. therefore, you have observed the
line on the face of the actual tube.
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MARCONIPHONE VT53DA

There are two distinct pictures with a black
band down the middle—F. Ellis (Criccieth, N.
Wales).

You should change the B36 valve and check the
330k resistor situated on the small tag panel near
the KT36 valve base. This resistor is conmected
to the horizontal hold control at one end, to the
line blocking oscillator transformer at the other.
Colours—orange, orange, yellow. You may find a
390k fitted (orange, white, yellow).

MURPHY 12 in. V118

The picture on the above set is good but when
switching on with full volume the sound is very
faint. After about 10 minutes it gradually becomes
Iouder, it reaches maximum volume, which is quite
loud, and then remains. One way to obfain full
volume when switching on is to adjust what must
be the oscillator screw, which stands proud through
the frame on the right hand side of the set when
viewed from the back. This unfortunately has the
opposite effect because while getting full volume .
at the start it gradually gets fainter, until after
about ten minutes again it is necessary to readjust
the oscillator to obtain audible sound.—K. E. Frost
(Walton-on-Thames).

Your fault is frequency drift in the local oscilla-
tor and we suggest you first try replacing the local
oscillator valve, which is the 6F12 nearest to the
oscillator tuner, and if not successful proceed to
check by substitution the condensers and resistors
in the associated circuit.

FERRANTI 17K3

When the picture is set, as I think, correctly there
are about 12 vertical white bars through which the
picture can be seen down the left-hand side. If I
move the width control I can remove these, but
then the picture is mis-shapen. Another fault is
the top 3in. of the screen are elongated, giving an
egg-like appearance to circular objects. I have
replaced ECL80, PL81, PY81, but can see no
visible improvement in either the height or width
faults.—G. Metcalf (Mixenden, Halifax).

You should check the 6-8k resistor across the
linearity coil and the 2:7k associated with the width
coil. Check the setting of the vertical lmeanty
control, the value of the 2-2M grid leak resistor of
the ECLSO, and the resistors associated with the
linearity control.

PYE V4

For the last two years I have been feeding the
heater of the tube, which was weak, or appeared
so, with a 6V transformer. There is a fair picture
but it is grey or blue, and if I advance the bril-
liance up too far the picture goes negative. Also
if 1 increase the heater voltage to eight, after tem
minutes the picture gradually shows only the white-
ness till finally it disappears altogether, but on first
giving it 8V it is a fairly good picture. I have to
hand a Brimar tube type C14BM. Can I use this
instead of the MW36-24? The only difference I can
see myself is that the 36-24 is a tetrode and the
C14BM a triode, in which case the screen pin
would not be in use.—R. A. Demin (Ramsgate).

Two other difficulties that we can foresee are
focussing and the ion trap. A triode tube needs a
greater focusing field, but since the V4 magnet
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is nearly always set at its minimum it should be
able to cope. The ion trap will probahly end up
in the bakelite tube buse, where its function will
be that of coarse picture positioning.

KB MV100

This set is approximately 3} years old and has
just started to give me lrouble The picture broke
up, giving poor linearity. The set now shows a {in.
white line across the centre of the screen. I have
replaced valves 6BW6 and 12AU7 with no effect,
and checked PCCP4 and PFCS82, which have been
reported OK. The only exception being that the
emission on PFC82 is down a bit. — G. Mason
(Chesterfield).

You will have to check the 6BW6 valve base
voltages, ensuring that H.T. is present at the anode
and screen (if absent at anode only, suspect frame
output transformer). Check the voltage at the
cathode. The H.T. should be about 200V or more,
cathode about 15V. Then check 6SN7GT as the
blocking oscillator transformer may be o.c., result-
ing in no voltage being present at the triode anode.

FERGUSON 988T

The above set is for five channels, London,
Holme Moss. Kirk O’ Shotts, Wenvoe, and Sutton
Coldficld. 1t is in perfect order and 1 am thinking
of using it in the N.E. of England (Pontop Pike).
Would I have any difficulty in tuning in the set
to that station?—W. T. Elwell (Sutton Coldfield).

There are only three adjustments to make. First
unscrew the rotary capacitor in the rear right side
square can (only a little), using a plastic tool, until
Chanact 5 sound is heard. Then adjust the two
brass threads on the rear edge for optimum vision
and sound. Retrim’ the oscillator capacitor for
optimum sound and freedom from sound and
vision. Make no other adjustments.

STRAD 12in. TA1414

1 would like some help regarding foldover on
my TV set which has a cathode ray tube 14KP4A.
The picture is about 2in. in depth with foldover
at the top. There is a continuous plopping sound
from inside the tube. The valves h:uve been tested
and found to be satisfactory. I have changed the
height control. The line whistle is audible.—T.
Porter (Southport, Lancs).

We would suggest that you check the 6AR8
(ECL80) frame output valve and the capacitors
associated with it, including the 100xF 12V cathode
decouplcr. If the noise described from “inside the
tube” could be more accurately described as coming
from the scanning coils, the frame coils may well
be at fault.

PORTADYNE T237

Can vou please oblige me with details on how
to set up the above set for service?—A. Moxoy
(London E.3).

Setting up is quite simple and a rough outline 1s
as follows: Switch on and allow 4-5 ‘minutes to
warm up. Advance brillfance with aerial plug
removed to show a blank raster. Reduce brilliance
just enough to fade this out. Replace aerial plug,
set to desired channel and advance volume and set

April, 1960
fine tuner for maximum sound. Advance contrast
half-way. Advance sensitivity to show modulation
on the screen. Lock with frame hold and line hold.
Adjust height and width as required.

ULTRA Y84NF

When switching on the set all I get is a horizon-
tal linc across the tube face about lin. wide. The
sound is still very good. Please can you help me
to locate the trouble—W. Burrell (King’s Lynn,
Norfolk).

Check the 6K25 and UL46 on the front right
side of the chassis. If these valves are in order,
check the wire-wound anode resistor of the UL46.
This has a resistance of 3K and no H.T. will reach
the anode pin of the UL46 if it is open circuit.

DECCA DM14

After switching on the set a bright. defocused
raster appears, unaffected by the brilliance control.
After about 10 minutes a normal picture appecars.
Somectimes after switching on there is a very, very
faint picture, but low Dbrilliance. The picture will
jump back to normal itself, or by switching the set
off and on again. I have replaced the PL81 and
H.T. smoothing condenser with no results. When
fault is on H.T. is 180 volts, when picture is
normal H.T. is 205 volts. The sound is OK ali

the time. Am I right in thinking C.R. tube is
faulty?—R. G. Dunn (Sutton Coldfield).
You describe two distinct faults. One, a bright

defocused raster indicates a tube fault, plobab]y a
heater-cathode short, which occurs mtcxmmenlly
The faint picture could be due to a partially
shorted heater in the tube, but the fact that the
H.T. falls to 180V at the same time scems to point
to a different cause. such as variation in the mains
supply voltage. Both effects could be due to a
defective on-off brilliance control and we would
suggest you replace this item first (250KQ with
D.P. sw1tch)

CATHODE POLLOWER VOLTMETER
(Continued from puage 361)

The same process has been carried out for
another sct of conditions and together with true
error curves has been plotted in Fig. 5. The truc
and approximate curves agree within about 1V
over the effective range on the meter.

These results show incidentally that. providing
the ILT. can supply 3mA, this high consumption
meter can be used for serious work in conjunctiou
with a cathode follower whereas it would be
almost useless when used directly.

When sufficient heater power is available, two in
parallet will be advantageous as the eftective valu
of ra is then halved (but 1 is unchanged).

r_——_—.—————————__—_-l
! QUERIES COUPON I
l This coupon is available until APRIL 22nd, 1960, and I

must accompany all Queries sent in accord with the |
1 noticeon page 376. i
i PRACTICAL TELEVISION, APRIL 1960. I

L.__._._..........._._._...._.___....__

Published on the 22nd of ew)igmlgngth by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand London, W.C.2, an

printed in England by WAT
GOTCH (A/sla). Ltd. South Africa and Rhodesia: CENTR.

HS LIMITED, ldle, Bxadlord. and London. Bole Agent. j for Australia and New Zealand: GORDOXN &
L NEWS AGENCY, LTD. Subdc:

ription rate including postage for one year:

Inland £1.2.0, Abroad £1.0.6 (Canada 19s.). Reglsnerad at the General Post Office for the Canadian Magazine Post,

4




April, 1960

PRACTICAL TELEVISION

381

Line E.H.T. Trans. Ferrox-
cube core, 9-16

Scanning Colls, Low imp.
line and frame

Ferrox-cube cored Scanning
Coils and Line Output
Trans., 10-15 KV. EY51
winding Line Trans. with
width and linearity con-
trols, circuit dia., patr...

Frame Qutput Transformer
Frame or line block osc.

Transformer
Focus Magnets Ferrox-core
iron

P.M. Focus Magnets.

Cored
Duomag Focalisers..
300 m/a Smoothing Chokes

Line Output Transformers
3.9 kV. EH.T. and 6.3 v.
winding, Ferrox-cube......

Scanning Coils. Low imp.
line and frame...............

Frame or line blocking
oscillator Transformer...

Frame Output Transformer

Focus Magnets :
Without Vernier .
With Vernier ....

200 m/a Smoothing Chokes

WIDE ANGLE 38 mm.

STANDARD 35 mm.

MAKER’S SURPLUS
COMPONENT BARGAINS

19/6
19/8

50/-
6/8

4/6
19/8

16/8

10/6

17/8
78

4/8
kil

12/8
17/6
716

Complete with PCCsi anu
PCFB80 valves. I.F. 33-38 Mc/
Complete with coils for ﬁve
Band 1 channels and channels
8, 9, 10. Band III. New and
unused.
TO- DAY S VALUE OVER £7
LASKY’'S PRICE
Posc Free

RECORD VALUE®
tp-ceiioeT TUNER

39/6 X

C.R. TUBES

NEW, UNUSED
& GUARANTEED

16in. Metal Cone, famous make,
Type T90V/B. €& volt, .3 amp.
heater, ion trap, 12-14 kV. E,H.T.,
wide angle, st,éandard 38 mm.

neck. LIST

LASKY'S PRICE
Carr. & Insur. 21/-. £6'9'6'
Masks. Anti-Corona, Bases and
Ion Traps available.

SEND FOR OUR NEW

dard defiection. LIST £9.
COMPONENTS CATALOGUE LASKY's prace 50/
OVER 100 ILLUSTRATED PAGES, SIZE & X 3iin., FERRANTI 12(11 T12/44 and
Never before has such a comprehensive and useful | T125¢. LIST £
components catalogue been made available to the & I.L“}‘S]'\"s Faicr 84/~
home constructor, and our prices will save you Elish &3 LTty b
pounds! Price 2/. post 6d.

Our latest 12 page BARGAIN BULLETIN free with
every copy. or separately price 6d. post free.

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

FERR: \NTI 17ln tVDe TR17/10,
63 v. 3a hea
l,r\\l\\‘\ l'RlCl

CO-AXIAL CARLL, 80 ohms impedance, 9d. per yard. 12
yards or more, 7id. per yard. Post extra.

20.000 VALVES in stock including new and manufac-
turers’ surplus. also imported valves.
Large stocks of TRANSISTORS.

list and save money.

Carr. & Insur. 12/6. £7 19 6

RE-GUNNED C.,R. TUBES

}’; gn. gg}gg (éarr. 1221//6

n. £6.19.8. ... arr. 21/-,

Send for our new Carr. 25/~

| 21 in. £7.19.8

O;ie
42, TOTTENIIAM COURT RO

LASKY’S (HARROW ROAD) LTD.
Eariy Closing, Thurs.

All Dav Saturday. o
Telephone : MUSeum 2605, ’

Mail Orders to Dept. P.T., Edgware Road.
207. EDGWARE ROAD, LONDON, W.2.

W.1l.
PADdington 3271/2.

12in. -
14in. -
15in. -
17in. -
21in. -

| C.W.0. 10:—

{ Phone:

REGUNNED
TV TUBES

Supplied from stock and despatched by
British Railways, same day.
NEW MULLARD or SUPERIOR ELEC-
TRON GUNS fitted in every tube, and fully
guaranteed for 12 MONTHS FROM DATE |
OF INSTALLATION. |

Mullard AW AND MW types available. {

Mullard
£5.0.0
£5.0.0

£6.0.0
£8.0.0

Carriage 5/- extra.
Other types available; Brimar, E.E., G.E.C.etc.

CLARKSONS (Dis'tl;lill?:torS)

120 Commercial Road, LEEDS 5 [
Leeds 56916

COMPLETE

Mazda

£5.0.0
£5.0.0
£6.0.0
£6.0.0
£8.0.0

give a

I 2”
14"
I 7”
2 I ”

-
,, 12 MONTHS GUARANTEE
. \ELECTROVAG

BRAND}EW GlIJN
CATHODE RAY TUBES
\ P i

Under the ELECTROVAC process at our fully equipped factory of
over 6,000 sq. ft.,
moved, a Brand New Electron Gun fitted and a vacuum produced to

all tubes are opened, ALL expendable parts re-

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 :

Mullard, Mazda, Ferranti, Emitron
Cathodeon, Q,E.C., Cossor Types

£6.6.0
£6.6.0
” ” ” £7.7.0

Mullard Mazda, Ferranti, Cossor and
Ernl,tron type’s £9 9 0

” ” 2 ”

Plus carriage, packing and insurance 10/, refundable in ful!
-on receipt of old tube in our carton supplled.

Cash with order. Regret no C.0.D.

ELECTROVAC MANUFACTURING CO. LTD
(Dept. P.T.14) Chapel Works, Sunnyside Road, Chesham Bur
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HOLIDAY ACCOMMODATION

LOOKING for a lazy holiday?
1}?ZN:JJJLV}E:R. LODGE (PT), Beltinge,
ent.

SETS & COMPONENTS

Try |

RATES: 4/- per line or part
thereof, average five \\ords to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements muast be prepaid
and  addresscd 10 Advertisement
Manager, “Practical Television,”
Tower House, 'smlllnmplon st.,
Strand, London. W.C.2

H.M.V, 15IN., English Electric 15in.,
Ultra. etc., Televisions not working,
originally £175 each, £5/10/-.
TOMLINS. 127, Brockley Rise, Forest
Hill, S.E.23.

TV TUBES. Factory rebuilt. Top
quality with brand new gun assembly.
12 months’ guarantee. 12 inch.
£5/17/6; 14, 15, 16, 17 inch.
mrriage 12/6. HA

(Dept. C2), 31 Airedale College Mount,
Undercliffe, Bradford 3, Yorks.

AERIALS AT TRADE PRICES
For Example DOUBLE FIVE ARRAY
STS ONLY 60/
Band III Self-contained Pre-Amphﬁers

Only £3.15.0. Band IIT Converters. 100/-,
Turret Tuners, 84/-. Compiete Rebuilt T.V.
Tubes from £56. Revacuumed ones, All Sizes,

£2.10.0. All Tubes are Guaranteed.
Super Low-loss Coaxial Cable, 1/1 vd.
Standard, 6d. vd. Diplexers, 8/8 each.
S.A.E. FOR FULL LIST
G. A. STRANGE, Broadfield, North
Wruxall. Nr. Chippenham, "Wilts.
Tel. : Marshfield 236.

m—— — == ==

SELLING UP. Must clear. 17 inch
‘TVs, Test Gear and S. Sheets, Chassis,
Cdbinets Components, Valves, Tuners,

4 Your Price = Bargains. A.
P}IILLIPS 8 Fettes House. N.W.8.
PRI 7085. Evenings, Sundays.

MULLARD TUBES,
months’ guarantee.
14in.. §9/6. 17in.. All picture
tested. FITTED FREE. Picture shown
to callers. Other makes, types, cheap.
Salvaged spares for modern and
obsolete sets. Prices from: LOT 17/6,
I"OT 7/6, Osc. 6/-., Mains Tr. 10/-.
Valves: 1,000 t ypes in stock. EF9I1,
EB91, 6J5, 2/6. EF80, 10F1, UPF42, 3/6.

reclaimed, 6
30/-, 12-

Save money. Send a S.AE. with
enquirles or for free list. “ ST.
JOHN'S RADIO,” 156 St. John's Hill,
S.wW.11, (BAT9838)

17 INCH tubes £5 new guns. all
sizes available, guaranteed. STAR
TUBES, Brief Street. Bolton.
RECLAIMED VALVES, tested and
perfect. Huge stocks. Any type.
price 5/-, plus 6d. postage each:

delivery by return.
Chalford Walk,
Essex.
RENFREW ELECTRONICS
ANDERSON DR., RENFREW
REN 2642
YOUR GUARANTEE TO
CHEAPER VI|EWING

LEWIS. 57,
Woodford Green,

17” Mazda Tube with new

American Gun-mount .. .. £7/15/-
14" Mazda Tube with new

American Gun-mount . .. £6/10/-
17”7 Mullard Tube with new

American Gun-mount . .. £7/15/.
14" Mutlard Tube with new

American Gun-mount .. . £6/10 -
One Year's Guarantee. Cash with

Order. 7s. 6d. zllowed on old tube
returned in carton supplied.
Dealers’ Inquiries Invited
Less than 1 per cent. returns.

NEW TUBES

2 Years’ | Year
Guarantee Guarantee
14 in. Type M.w. ... £10.10.0 £8. 0.0
17 in. Type MW, .. £12. 0.0 £9. 0.0
17 in. Type C.R.M.... £13.10.0 £10.0.0
and Equivs. Carriage 5s.

12 in. NEW | year Guarantee tubes
ONLY £5.19.6
LINE OUTPUT
TRANSFORMERS
Direct Replacements for 500 sets.
these prices (add 2s. 6d. post) :

Compare

Pye. LV30, [6T, CS17, etc. .o 50/-
18T, V4, etc,, LV21, Luxury 17 60/—
Cossor. 930, 931, 933, 934, etc. 60/—
Baird. T29, T|63 - 53/~
Ti64, TI67, T172, 2014, |7|2 60/~
Ferguson. 990T to 997T ; 03T to
145T, 203T to 246T 66/6
Ekco. TS46 ; TSII3-114 ; TI6I I64;_
T222, 231 ; TSC3II. etc., etc. 55/-
Invicta. TIOB to TI 10 . 52/
TIOI to TI04; THI4 to TI26
Ti33to Tl42 ... ... 60/~
Bush, TV A B; 12A, B; TVF I12A,
TUG 12A, B ; TRGI2A, B ... 45/-
TVI2AM ;  Tv22, 24 ; TRG24,
TUG24 60/~

G.E.C. and H.M. V mostly 55/— to 60/—

WESTWAY RADIO

5 Westward Way, Harrow, Middlesex.

TELEVISION TUBES

NEW TV TUBES. TWELVE Months’

Guarantee
£.s.d.
12 Mw 31-74 .. 6. 0.0
147 MWV 36.24 ... 7. 0.0
177 MW 43.64 ... 8. 0.0
177 MW 43-69 ... 8. 0.0
Carriage . 10/-

FULLY Rebuilt TY Tubes TWELVE
Months’ Guarantee

»

SrhGnshso!

12" MW 31-74 CRM 123
14" MW 36-24 CRM 141
147 AW 36-21 CRM 142
17" MW 43-64 CRM 171
17" MW 43.65 CRM 172
17" MW 43-80 CRM 173
217 MW 53.20 CRM 211
21” MW 53-80 CRM 212
t5” CRM 152 CRM 153

Carriage paid

sEmeaonmmL
ooooooboo®

CATHODE RAY TUBE SERVICE

35 Brobomwood Rdgad, St. Paul's Cray,
Orpington 21285 Battersea 6859

Practical Television Classified, Advertisements

l
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SETS & COMPONENTS (continued

TV TUBES

New: M.W, 36-24 £7/17/6.
M.W. 43-64 £8/17/6.
Re-gunned and re-screened:
l4in. Mullard £6/5/-.
17in. Mullard £6/15/-,
All tubes guaranteed for one year.
Carriage and insurance 10/-. Orders
despatched by Passenger train.
KIRKGATE RADIO
82 Kirkgate, Huddersfieid. Tel.: 9601.

CALLING 9in.

Television owners.
Brand new. factory fresh. 8in.
Ferranti Tubes, originally £14/10/-,
will replace Mazda, Brimar, G.E.C..

ete. 4/16/- each, 6 months’ guar-
antee. TOMLINS. 127, Brockley Rise.
Forest Hill, S.E.23.

VALVES from 1/6.- All guaranteed.
Radio. T/V Components. Listg 3d.
HAMILTON RADIO (T), 237, Sedles-
combe Rd, N., Hastings.

12 INCH Tvs, £2/10/-; 9in.. £2/5 -,
complete. Carr. Paid. COOPER'S,
53 Church Road, Birmingham 13.

TV TUBES f{rom stock. 17in. new
-gun. £4/15/-, new gun and rescreened.
£5/15/-. 12 months’ guarantee. TV
ELECTRIC & CYCLE CO., 1 High
Street, Chalvey, Slough, Bucks. Tel.:
Slough 21860.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
ALL MAKES — 12" to 21"
BLANE & MARTIN ELECTRONICS
SANDOWN LANE

LIVERPOOL
Details on request. Tel. SEF. 3428

BRAYHEAD TURRET TUNERS for
any area. Will convert over 600
models. Complete with hooklet and
fitting instructions. State set and

{35

model No. when oxdenng Carriage
paid. 10 m/c models 95/ -. 16 m/c and
m/e. 120/- C.W.0. or C.OD.
DURHAM SUPPLIES. 175 Durham
Road. Bradford 8, Yorkshire.

TELEVISION TUBES! Rebuilt. new
guns, 12 months' guarantee. 12/14 in..
70/-, 17in., 79/6. Quantity discounts
3 Park Avenue. New Barnet. BAR3185.

T/V SPARES
LARGESTRANGE OF NEW
AND USED SPARES

Line Qutbuts our Speciality. Used from £3.

New from 45/-, Also breaking nhundreds of

T/Vs for_Spares. All_Coils. Transformers,

Chassis. Valves, etc. No Lists, Send S.A.E.

8ndt State Requirements for Immediate
uote.

VALVE KITS, A complete Kit for YOUR

set (one of each tvpe) from 50/-. Quote
| Model Number for exact pr| lce
TV BARGAINS.  Reconditioned  All-

channel Models at New Low Prices. 14inch
ifrom 22 =ns., i7inch {rom 29 zZns. Fully
guaranteed. Terms avaiiable.

[ T.c.sl LTD., 112 Camberwell Road, S.E.5.

Phone RODney 7917

e
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SETS & COMPONENTS (continued) FOR SALE (continued) MISCELLANEOUS
| ASTOUNDING VALUE.—8in. Tele- | LOUDSPEAKERS Electric  Clocks
C' EDWARDS | visio?ulsj. 45/-' 12in. TEIeVlSlenS. 70/ la,nd Shavers 'repnlred romptly.
1070 HARROW ROAD 14in., £9/10/-; 15in.. £5/10/-; 17in.. | MODEL LOUDSPEAKER SERVICE.
LONDON, N.W.I10. 5;14.}\1 Complete but élot gumabnr.%ed ‘ Shipton on Cherwell, Oxford.
WwOrking, as recelve in par X~
LAPEICINE ek | change. TOMLINS. 127, Brocley |

Offers
S[HTV in
First-class
Condition.

12in, £5, 0.0.

14in.  £7.10,0.

17in. £15. 0.0.
(all 5 c¢hannel)
+ 1§/~ carriage.
Guaranteed
tubes, all sizes
127 30{ 147 £3,

in stock: PYE FERGUSON, EKCO
CASH ONLY. 15/= Carriage,
Trade Enquiries Welcome.

AERIAL “GEN” in the January issue.
We have the * pukka' materials.
Band III folded dipole, fitted insul-
ator. 8/-; elements 1/8 eacnh. Dost 1/6

Stacked arrsy element kits, Julv
issue, still available, 30/-, S.AK.
price’ list. AFRIAL SUPPLY, 165

Beoley Road, Redditeh, Worces.

SALVAGED VALVES

Allat 2/6 each

EFol U3l 10F1
DH 6F1 B36
477 ems XT33C
EBS1 6P25 EF50
6P28 & Many Others
Minimum Order £1. for List.

All Valves Tested 6n Mullard msn Speed
Valve Tester. C.W.O. to—

ARION TELEYISION, 4 Maxted Rd., S.E.i5 |

T.v. TUBES, factory
gunned). fully guaranteed,
1Tin. £5, p. and p. 10/-.
Rd., Brighton.

LONDON TELEVISION

OFFER THE FOLLOWING BAR-
GAINS. RIGIDLY TESTED EX-
EQUIPMENT TELEVISION VALVES.
Individually Boxed. 3/- to 7/6 each.
WIDE ANGLE SCANNING TELE-
VISION CHASSIS, Complete less valves.
30/- cach. Most makes in stock.

TELEVISION COMPONENTS at Bar-
gain prices. Please write for your individual
requirements., Carriage extra.

rebuilt (re-
14in. £4,
24, Bristol

The undermentioned Televisions for Per-
sonal Cailers Only.

14in. TELEVISIONS, Working. £
to £8.0.0. !7in. TELEVISIONS. £9.0.
to £14.0.0. Trade enquiries invited.

4, HENDERSON RD., EASTNEY,
PORTSMOUTH,

FOR SALE

VALVE CARTONS at keen prices.
Send 1/- for sampie and list. J. & A.

BOXMAKERS, 5a, Godwin St.,
Bradford, 1.

SATISFACTION ASSURED. — 12in.
Televisions,  £8/10/-; 14in., £16;

17in., £19/10/-. Write for quocatlon,
stacmg requirements. We guarantee
satisfaction. TOMLINS, 127, Brockley
Rise, Forest Hill, S.E.23.

Rise, Forest Hill. London, S.E.23. All
famous makes available; carriage 7/6.

SERVICE SHEETS; also Current and
Obsolete Valves for sale. JOHN
GILBERT RADIO. 20. Extension,
Bush Market, London,
SHE 3052.)

Shepherds
wW.12. (Phone:

MAKING YOUR OWN TELESCOPES,
Enlargers, Projectors, Viewers.
Microscopes. Emscopes, etc.. then
our hooklets * How to Use EX-Gov.
Lenses and Prisms.’’ Nos. 1 and 2,
2/8 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 British Isles is_free for s.a.e.
GLISH. Raylelgh Rd.,
Brentwood. Rssex.

He »
Hutton,

1,000 TELEVISiONS, all makes, from
£3 working. 19/- not. Callers only.
9 il 6, including Sats. 39, hite-
horse Lane, Stepney, i.ondon.

100 BAYS of brand new adjustable
steel Shelving, 72in. high x 34in. wide
x 12in. deep. stove enamelled dark
green; sent unassembled, G-shelf bay,

| £3/15/-; sample delivery free; quan-

tity discounts. N. C. BROWN LTD.,
Eagle Steelworks, Heywood, Lanes.
(Tel.: 69018.)

TELEVISIONS, 12in., 14in.. 17in. and
Projections. Require attention, from

." In working order—12in. BBC
from £7. 14in. BBC/ITA with re-
guaaned CRT from £18. 17in. from

£25,
Send for Lists. Carriage Paid.

CADMAN'’S

| Service Department, Bryan St,,

i
4-3-3 | WANTED—VALVES.

Hanley, Stoke-on-Trent.

WANTED

i

NEW VALVES WANTED. — EY51,
ECL80, PCC84. PCF80. PCL83. PLS8I,
PCL82, PY81. R19. U801, 30P4, etc.
Best cash prices by return. DURHAM
SUPPLIES, 175, Durham Rd.,
Bradford 8, Yorkshire.

Modern TV
and radio types. Large or small
quantities. Box No. 22,

WANTED,
Manuals.
too small; highest = prices paid.
SULTAN RADIO, 2 Stanley Road,
Tunbridge Wells, Kent.

Service Sheets and

NEW TV VALVES WANTED. Send
valves, cash by return to: P. J. F.
ANDREWS, 61-63, Rosemary Rd.,
London, S.E.15. :

A PROMPT CASH OFFER for your
surplus Brand New Valves Speakers.

Components. Test Instruments, etc.
F}.I-Id.S._1 1585, Swan Arcade, Brad-
ord, 1,

No quantity too large or |

PROTECT YOUR CAR AT NIGHT
*“LITON >
PHOTOELECTRIC
PARKING LIGHT
SWITCH

will switch your lights on it dusk—off
at dawn, automatically, while you are
at work, bed, or gway from home.
Controlled by light. <Transistorised.
Avoid accidents, fines. Save your
battery.
KI1T OF PARTS, 52/6
BUILT AND TESTED, 57/8
Pat. Pending. Send8d. stamp for parphlet.
“S§t, John's Radio,” 136, St. John's
Hilt, S.W.11 BATtersea 9838

EDUCATIONAL

INCORPORATED Practical Radio
Engineers home study courses of
radio and TV engineering are
recognised by the trade as outstand-
ing and authoritative. Moderate fees
to a limited number of students
only, Syllabus of Instructional Text
free. '*The Practical Radio Engin-
eer,” journal, sample copy 2/-, 6.000
Alignment Peake for Superhets 5/9.
Membership and Entry Conditions
booklet 1/., all post free from the
SECRETARY, I.P.R.E. 20, Fairfleld
Road, london, N.8.

“HOW AND WHY " of Radio and
Electronics made easy by a neéw, non-
maths, practical way. Postal in-
structions based on liosts of experi-
ments and equipment bullding carried
out at home. New Courses bring
enjoyment as well as knowledge of
this fascinating subject. Free bro-
chure from: Dept. 12 P.T., RADIO-
ST}}(UCTOR 40, Russell St., Reading,
Berks

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world's
largest home study oOrganisation—
I1.C.S5. Courses for the enthusiast
and for those seeking examination
ualification. Brit.I.LR.E.. City and
uilds. R.T.E.B., etc,  Build your
own equipment with Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS, Intertext House,
ga\;}kizlate Road (Dept. 516), London.

«xLEARN x

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. 1/60
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Practical Television Classified Advertisements

AERIALS
MAKE YOUR OWN AERIALS | SERVICE SHEETS for sale, all types,
SAVE £ ifrom 1/-. Free Fault Finding Guide
TV aerial ma.nufacburer offers ‘“ do-it- | With all service sheets. 100 T/V Ser-
Yourself " kits. 50 components include | Viceé Sheets covering 330 popular
castings, pressings. mouldings, tubes, | models, 18/6. Radio, T/V, Electronic,
brackets, can be unmzed to make 100 differ- | Books, S.A.E. lists / enquiries.

ent models, TV, V.H.F., amateur, Brocaure
gives full jllustrations, element dimensions
and prices. Discounts for quantities,
THE RICHARD MAURICE
EQUIPMENT CO.,
Portsmouth Road, Cobham,
COBHAM 3239,

surrey.

SERVIGE SHEETS

FAULTFINDER FILES (TV) showing
common faults that each receiver 1s
prone to and other useful servicing
information, 2/- ea. List 8d. plus
postage. S.P. DISTRIBUTORS. 11,
Old Bond St., London, W.1.

SERVICE SHEETS., TV 4/- ea, Radio
3/- ea. List 1/-. All orders dispatched
on day received. C.O.D. if required.
Also manuals for sale and hire.

Orders Only. SULTAN RADIO,
Church Road, Tunbridge Wells, Kent.

Mail |
29 | GLOBE SUPPLIES 33 Fairfield Close,

HAMILTON RADIO (T).
combe Rd. N., Hastings.

237, Sedles-

April, 1960

1| SERVICE SHEETS (continuea) |EDDYSS (Noltm.) LTD.

116-118 ALFRETON ROAD, NOTTINGHAM

HUGE PURCHASE!
TRANSISTORS
RED SPOT 4/9 each. Doz. Lots 4/3 each
WHITE SPOT 7/- each. Doz. Lots 6/6 ea.
Postage and Packing 6d.

SERVICE SHEETS. Radio, TV,
5,000 models. Lists 1/, S.A.E.
enquiries. TELRAY, 11, Maudland
Bk., Preston

SERVIGE SHEETS. — We have the
largest stock of Rudio and TV Sheets
in the country for sale at 4/-ea. Why
tolerate delay in obtaining your sup-
plies when we will dispatch by
return? 1960 Radio and Television
Service Sheet List Now Ready. 1/-,

Also Manuals for sale and hire. List
9d. S.A.E. please. Mail Order Only.
Old Bond

S.P. DISTRIBUTORS, 11
Street, London =

SERVICE SHEETS—HJge stock at
4/- ea. List 1/-. Immediate delivery.

| Sidcup, Kent.

APPOINTMENTS

schemes.

Electricity Boards.

83 university graduates are need-
ed as graduate trainees. They
should possess a degree in elec-
trical or mechanical engineering
of a British university.

73 technical college graduates are
required as engineering trainees.
They should possess a Dip-
loma in Technology, a College
Diploma, a Higher National
Diploma or a Higher National
Certificate in electrical or mech-
anical engineering.

521 school-leavers are needed as
student apprentices. There are
two levels of entry: for those
who possess a good Ordinary
level G.C.E,, including passes in
maths and science, and for those
who have taken G.CE.at“ O "’
level and have also obtained
passes in maths and physics at
Advanced level.

Training for university and
technical college graduates is
by means of a planned two-year
course of practical experience,

The Electricity Supply Industry has vacancies this
year for 677 recruits to

They are required both by the Central
Electricity Generating Board and by the 12 Area

=
]
. . . .. .
its engineering training =
[
[ ]
n
satisfying the requirements of &
the professional institutions. m
Training for school-leavers is =
by means of a five-year appren- g
ticeship, including day-release %
0]

or a Sandwich Course, leading
to a professional engineering
qualification.

On sartisfactory completion of
training, all rainees are guaran-
teed employment in this essential,
expanding indusiry. A wide range
of careers is available in many
types of engineering — generation,
transmission, distribution, com-
mercial and research. Because
the demand for electricity doubles
every ten years, the prospects of
promotion are good.

Forfurther information writeto:

The Education and
Training Officer.

The Electricity Council,
154 Winsley Street,
London, W.1

SEEENESTEERRASENEEREEE Y DNEEENER

ENEEEENEEEEEEEEEEN NGRS RN AN

LUXEMBOURG EXPANDING
AERIALS. Compact and easy to fit. No
technical knowledge required. Greatly
improves reception. 3/11. Post 6d.

ACOS MIKES. 40-i. 25/6. Post 1/6.
NIFE ACCUMULATORS. 5ize 3x 21 x
Fin. 7 amp 1.25 v. Welight |3o0zs. I/II
Post and Packing 1/6 one only, add 9d. cell.

SPECIAL OFFER!
CARRADIO KITS. Seven Transistors.
Long and Medium Waves 2 watts out-
put. R.F. stage and automatic gain
control. Complete kit with cabinet
10igns. Speaker extra I7/11, Post and
Packing 5/-. Please state voltage.

JACK PLUGS. Standard I/il. Post 6d.
2000mfd. CONDENSERS. 6 volt work-
ing 1/6. Post 6d.

DIMMER SWITCHES. Ideal for train
speed regulators. /11, Post 9d.
GERMANIUM DIODES. |/~ each, 9/6
Dozen. Post 4d.

HEADPHONE CORDS. High Quality
6ft. lengths. 1/1} Pair. Post 6d.

SPEAKER GOLD GRILL. 6} x4in. I/~
each. Post éd

VIBRATORS. 12v. 4 pin. 4/ll. Post I/-

CO-AXIAL CABLE. Air spaced suitable
for TV fringe area V.H.F. etc. 74d. per yard.
Cut to any length. Post {/3 Doz. yards.
ACOS CRYSTAL PICK-UPS. Turnover
Head (2 sapphire styli). 29/11. Post 2/6.

THROAT MIKES. 1/-. Post 6d. Could
be used for electrifying musical instrument.
RECTIFIER/STABILISER for l.4v. valves
Midget. 3/-. Post 6d.

Iomfd. PAPER CONDENSERS. Block.
Ideal for cross over networks. 3/i). Post
and Packing 1/-.

ALL ABOVE ARE NEW AND

GUARANTEED
Surplus New and Guaranteed Yalves
IA7GT 12/6 | 6K8G 6/6 | B36 8/6
ICSGT 10/6 | 6Q7G  7/6 | DAF96 8/3
1D5 9/6 | 65A7TM  6/- | DK96 8/6
IH5GT 9/9 | 65G7TM_ §/- | DL96 8/3
L4 3/9 | 65N7GT 4/9 | DM70  7/6
INSGT 9/9 | 6V6G  5/9 | EB4l 7/~
IRS 6/6 | 6V6GT 6/6 | ECC8I  §6/-
155 6/6 | 6XSGT 6/6 | ECC82 7/-
1T4 4/9 | 10F9 7/6 | ECC83 7/6
3Q5GT 8/9 | 1246 5/6 | ECC84 8/9
5U4G  5/9 | I12AT6 8/6 | ECC85 8/6
SZ4G 9/ | EBSI - | ECF80 10/6
6AM6 4/- | 20DI 9/6 | ECF82 10/6
6B8G 2/l | 25A6G  8/- | ECH42 8/9
6BA6 6/6 | 25L6GT 9/- | ECL8O 9/6
6BE6 6/6 | 25Z4G  7/6 | ECLB2 .10/6
6C4 3/6 | 35L6GT 9/6 | EF4) 8/6
EL84 8/3 | 35W4  6/9 | EF42 7/6
6C6 4/3 | 35Z4G  7/6 | EF50 i/e
6CHé  9/3 | 807(B) 3/9 | EF80 6/6
6F1 6/6 54 1/6 | EF85 7/-
6J5GT  3/6 | 955 3/11 | EF86 b/
6I5M 4/3 | 956 2/1t | EF89 8/-
6K7G  2/3 | AZI 12/6 | EL4I 9/3

Any parcel insured against damage in transit
for only éd. extra per order. All uninsured
parcels at customers’ risk. Postage and
packing 6d. per valve extra. Over £3 Free
C.O.D. or C.W.Q. only. C.0.D. charge
3/ extra.

S.A.E. with all enquiries.
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RECORD
PLAYER
CABINET

DEPOSIT
Balance at 2/11 per week for 19 weeks.
A beautifully styled cabinet. Made by a
famous manufacturer. In polka dot cloth
with clipped lid- and carrying handle.
Size 16 x 144 x 8%in, deep.

Will take a B.S.R. Monarch

4-speed Autochanger and 7 x 4in. ellip-
tical speaker and most of the modern
portable amplifiers. Carr. & Ins. 4/6.

Cash price 59[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 re-
ceiver (2-5ohms). Switch and flex in-
cluded. Ins. & Carr. 3/9. 8in. P.M.
Speaker 8/9. Std.; 2-5 ohms. With
O.P. Trans., 10/-, P. & P. 2/6. Elliptical
Speaker 7 x 4in. 19/6. Elliptical Speaker

91 x 4%in. 22/6.

PRACTICAL TELEVISION

STEREO RECORD
PLAYER GABINET

with extension speaker cabinet

at the
amazing
offer of

99/6

Portable 1960 show model in two tone colours. Exten-
sion speaker cabinet secured in lid. Size 18 x 14 x
|84in. high. This stereophonic player retails at 35gns.
in the shops today. A must for teenagers, and an
essential for the enthusiast. Carr, & Ins. 5/6 with order.
OR 6/1 initial payment and balance at 4/11 for 19 weeks.

Many other types and sizes of beautifuily
designed cabinets in stock at prices {rém
29/6 to 79/6

U.A.8. B.S.R MONARCH 4-SPEED AUTO-CHANGER
8/1 initial payment and 19 weekly payments of é/11
{(Cash Price £6.19.6.)
T:U.9 B.5.R. 4-SPEED SINGLE PLAYER 89/6 Carr. & Ins. 5/6
COLLARO CONQUEST 4-SPEED AUTOCHANGER
a/i payment and 19.weekly payments of §/11
(Cash Price £6.19.6)

PORTABLE AMPLIFIER MK DI 59/6 P &P 3/6

RECORD
PLAYER
CABINET

4/7

DEPOSIT
Balance at 3/5 per week for 19
weeks. A delightful looking cabi-
nec. Size 143 x 17 x 8%in. in two-
tone leatherette. Will take a
B.S.R. Monarch 4-speed auto-
changer and 6in. round speaker.
Carr. & Ins. 4/6. Cash price 69/9

MODERN 177 TV CHASSIS
‘Complete and working

2 gns.
A chassis including 17in. tube,
permanent magnet speaker, |3
channel Turret Tuner (any two
selected channels fitted). Other
channels supplied on request at
7/6 each. 13 valves. Chassis and
valves guaranteed for three
months. CRT. 12 months’ full
guarantee. Sound LF. 19.5 Me/s
Vision 16 Mc/s. A.C. only. Ready
and working to fit into your own
cabinet. Care. & Ins. 25/-. As
above with l4in. tube, complete
and working £19.19.0.

NO DEPOSIT—INTEREST FREE—20 OR 36 WEEKS TO PAY

DUKE & CO.

Tel.: ILF 600/3

{Dept.E.4), 621/3 Romford Road, Manor Park, E.I12

Send for o FREE catalogue

CCAS_NUS b

Regunned
TV Tubes

Supplied from stock, and despatched by
British Railways same day.

COMPLETE NEW GUNS

fitted in avery tube and fully guaranteed
for TWELVE MONTHS.

Multard Mazda
2in ... ... €4.15.0 £5.0.0
I4in. ... .. £5,0.0 £5.10.0
15 in. ... — £6.5.0
16in. ... .. £6.10.0 —
17 in. ... .. £6,0.0 £6.5.0
2l in. ... £8.10.0 £€8.10.0

Plus 10/~ Carr. & Ins.

Other types available. Please contact:

J. P. WRIGHT

ic Shotton Street, Doncaster
Sole Distribution Agent
"Phone: DON 2636 or 66252

" BRAND NEW
' GUARANTEED VALVES

| CHECK THESE PRICES AND
‘ SEE HOW WE CATER FOR THE

Postage 6d. valve extra.

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

CITIZENS® VALVE SERVICE

103, GANTSHILL CRESCENT,
ILFORD, ESSEX.

(REGD_) radio manufacturers, single or long
runs, prompt delivery, home and
Office Address—No Callers : export.

— | A SUPER SPECIAL

TV TUBE OFFER

Why buy rebuilt or reconditioned tubes
when we can supply you with a brand new
17in. tube to replace the MW 43-64, 43-69,
171K, 172K, 17 ASP4, 17 AXP4, C17-1.
C17-A, CR17-22, CI7-FM. MW 43-80. Made
by  world-famous manufacturers com-
plete with 12 months’ maker's guarantee.
Our Unbeatable l'l;iee £8.10.0. Also avail-

y able brand new 14in. to replace 38-24,
CITIZEN'S POCKET 36-44, 1421, TR14-22. 11 KP4A.
14-LP4, 141K; C36-2¢ or for .AW 36-20
DAF96 8/- | EF86 11/- ] PY82 6/9 ! 38-21 12in. brand new 3l 31-74, all
DF96 8/- | EL4I 9/- | PY83 7/9 | at £7 eaeh. Also Cossor 65K 15in. 4 volt
DK92 8/3 | EL84 8/- | UAF42 9/- | fllament equivalent to TA15 or 85K by fitting
DK96  8/3 | EY5I 9/6 | UBF89 9/ 6 volt filament transformer 10 gns. Cossor
DL 3 Y8 8 & 108K 10in. equivalent to EMI &/16 £6.10.0.
94 7/3 | EY86 /9 | UCCBS 7/9 | Ferranti $in. T9/5 4 volt Alament 50/-. Post.
Eé(g:il 88//3; l;ggg; I'II//6 Bgn;f ://; packing & insurance 10/~ exira.
ECC8I 5/9 | PCFB0  7/3 | UF4l 8/ NEW MAX
ECC82 6/3 | PCF82 9/« | UF89 7/3
ECCe3 /9| PCla2 o/ | L4l Bl¢ ELECTRONICS
ECCB4 8/6 | PL36 4/- 25 /3 | ¢or London's Finest Bargai
1 i . i zains in elec-
ECC85 8/6 | PL8I 9/9 | IRS 6/9 | tronic and radio  equipment, Also
ECF80 10/i0 | PL82 8/-| IS5 6/- | Largest Seleetion of Tape Recorders in
ECL80 8/3 ! PLB3 7/9 | IT4 S/- | the U.K, Also in stock 500 shop soiled
EF80 6/3 ! PYS8I 6/6t 354 6/6 | and H.P. repossessed TV sets in all

sizes. All Guaranteed.

220, Edgware Road, London, W.2.
Tel. PAD 5607

TRANSFORMERS
Suppliers to B.B.C.. I.T.A, and leading

Rewinds to all makes.
H.W.FORREST(Transtormers)Ltd.

Shirley, Solihull, Warwickshire
Tel.: SHirley 2483
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R.S. C.

(Leeds) Ltd.

Post Terms C.W.0. or C.0.D.

£/9 under £5. Open to callers 8 a.m,

R.S.C. TRANSFORMERS
Fuily Guaranteed
Interleaved and Impregnated
Primarles 200-230-230 v 50 c/s screened
TOP SHROUDED DROP THROUGH

v 70ma,63v2a,5v2a.. 17/9
350-0350 v 80ma,63v2a,5v2a.. 189
250-0-250 v 100 ma, 6.3v4advi3a .. 23/9
300-0-300 v 100 ma, 6.3 v4a,5vaa 23/9
350-0-350 v 100 ma, 8.3 vda, 5v3a.. 23/9
3500350 v 150 ma, 6.3 v4a. 5v3a .. 29/9
FULLY SHROUDED UPRIGHT

250-0-250 v 60 ma. 6.3 v 248, 5v2a
\ﬂdget type 2}-3—3 in... oo .. 17/9
250-0-250 v 100 ma, 6.3 v4a, 6v3a,, 259
300-0-300 v 100 ma, 6.3 v4a, 5v3a .. 279
350-0-350 v 100 ma, 6.3 v 4a.5v3a .. 27/9

350-0-350 v 150 ma, 6,3 v4a,5v3a.

v 200 ma, 6.3 v ¢ a. C.T.
68v4aCT 5v3a .. 5o .. 49/9

FILAMENT TRANSFORMERS

All with 200-250 v 50 ¢/s Prlmaries 6.3 V.
a. 59; 6.3v2a, 7/8; 0-463V2a, 719}

nvu 71136.3v3a, 8/11 6.3v6a,17/8.

CHARGER TRANSFORMERS

200-250 v 0-9-15vV 1 &, 12/9 0-9-15v3a,16/9;

08416 v 5 8, 19/9: 0-9-15 v'6 a, 23/9,

OUTPUT TRANSFORV[ERS

Midget Battery Pentode 66:1 . .~ 39
Standard Pentode 5,000 to 3 chms .. 3/8
8mall Pentode 5.000 to 3 8
.Btandard Pentode, 7/8,000 to 3 ohms  5/8
yPush-Pull EL84 to 3 or 15 ohms . 18/9

{Push-Pull 10-12 watts 6V6 to 3 or i5

ohms . 18/9
Push—Pull 10-12 watts 6V6 to 3, 5, 8 or
ohms . . 19/9
SMOOTB]NG CHOKES
100 ma 10 h 250 ohms .. o 8/9
80 ma 10 h 350 ohms o0 . .. 56
60 ma 10 h 400 ohms 0o . 411

BRADFORD, LEEDS
and MANCHESTER

with enquiries, please.

pP.m. Wednesdays until 1 p.m. S.A.E.
Trade supplied.

SELENIUM METAL RECTIFIERS

Special quotes for quantities of 50 to 5,000.
. (H.W.) 5’1‘2‘ Ellrldge)alll

250 v 50ma .. 3/11

soveoma [ 511 | §12V2a

250 v 100 ma .. 6/11 6/12vda

Contact Cooled 6/12v5a

250 v 80 ma .. 6/11 6/12vé6a 15

250 v 75 ma 6/12v 10 a 25/

F.W. (Bridee) 8/11 6/12visa ..27/9

CO-AXIAL CABLE #in.

75 ohms 14/36 8d. vd.

Twin-screened Feeder 11d. vd.

BATTERY SET CONVERTER KIT
All parts for converting any normal type
of Battery Receiver t0 A.C. mains 200-250v
b0 ¢/s. Supplies 120 v, 90 v or 60 v at 40 ma,
iully smoothed and’fully smoothed L.T.
2 v at 0.4 to 1 a, Price including cir-
49/9. Or ready for use. 9/9 extra.

ALL DRY RECEIVER BATTERY
ELIMINATOR KIT:~All parts for the
construction of a unit (metal-case
6#-41-2(n.) to supply Battery Portable
receivers requiring 90 v and 1.5 v. Fully
smoothed. From 200-250 v 50 c¢/s malins.
Price. inc. polnt-to-point wiring dia-
grams. 39/9. Or ready for use, 46/9,

D.C. SUPPLY KIT.—Sultable for Elec-
tric_Trains. Consists of malns 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’ ulator. Partlally 33 /9
drllled Steel Cage. and Circult.

TELEVISION RECTIFIERS
250 v 200 ma. Size 3 x 1iins, Brand
New, 6/9.

54-56 VMIORLEY ST, (Nr. Alhambra) BRADFORD.
5/7 COUNTY AHCADE BRIGQATE, LEEDS, 1.
8/10 BROWN St. (Market 3St.), MANCHESTER.
Mail orders to Dept. N., 29-31 Moorfield Rd., Leeds, 12.

No C, Otl).aundet £1, Postage 1/9 extra under £2.
0

EX-GOVT. \IAIVS TRAVSFORMERS
1 200-250 v 50 ¢/s inp!
Removed from New ex-Govt. units. 22 /9
270-0-275 v 100 ma, 6.3 v 7 &, 5-v 3

300-0-300 v 60 ma, 6.3 v 2a 11/9

26:5!4)-265v150ma 63villa,5v3s, 5\; I
9/11

350-0-350 v 100 ma, 6.3v2a,5v.2a ..

0-10-25 v 24 a, 79/6. carr. 15/-.

AUTO (-110/120-220/240 v, 50 watts .. 8/11

EX-GOVT. S\l()()THI\G CH OKES—

60 ma 5-10 h 250 ol .. 811
80 ma 10 h 150 ohms (]

100 ma 5 h 100 ohms Tropicalised .. 3/11
100 ma 8-10 h 100 ohms Pa.rmeko - 39
120 ma 12 h 100 ohms  _, o HiE
150 ma 10 h 150 ohms .. B8
200 ma 3-5 h 100 ohms Parmeko ]

EX-GOVT, CASES. Well ventilated,

C
AMPLIFIER. Oniy 9/9, plus 2/9 Dostage.

BATTERY CHARGERS
For 200/250 v 50 ¢/s A.C.
mains., 12 months guar-
antee. Attractive, well
ventilated hammer
finished cases, 6 vor 12V
4 amp. with meter
and varlable charge
gate sele;tor. as {llus-
rate
carr,  5/- 69 9
Or Deposit 13/3 and 5
monthly payments of
13/3 6 vorl2vlamp
type. Also sultable for
electric train power supply. Only 29/9
post 2/9.

INRAXIA LTD.

The Name for High Grade
REBUILT TUBES

ALL TYPES OF
12" to 177
only £7/15/0
CARRIAGE FREE
£l allowed for old Tube

12 MONTHS’ GUARANTEE

INRAXIA LTD,,
65/66 Coleshill Street,
BIRMINGHAM, 4.
‘Phone : ASTON CROSS 4815

CHALMERS & JOY
TELEVISION ENGINEERS
79 HILLTOWN, DUNDEE

Telephone No. 6298
Terms: C.W.0, or C.0.D. Callers welcome

NEW VALVES! BOXED! 12 MONTHS,

GUARANTEE!
6X4 8/2 | EY51 10/~ | PL8L 12/6
6Ve 13/6 | EY86 10/- 1.82 9/6
EB91 7/6 | BZ40 7/9 | PL83 12/6
EB 10/~ | PCC84 12/- | PL84 9/8
ECC84 19/- CF80 13- | PY81 911
ECF80 12/~ | PCL82 13/~ { PY82 74
ECL80 10/6 | PCL84 13/~ (| UL41 10/6
EF91 14/~

P, & P, 1/8, any quantity.
NEW TUBES! 12 MONTHS GUARANTEE

MW 43-69 £9.0.0
P, & P, 12/6, incl. insurance,
SEMI AIR-SPACED COAXIAL CABLE
7d. per vard. P. & P. 1/- per 20 yards.
Boost Transtormers for Tubes, 2v.. 6.3 v.
or 13 v., prim. A.C. 14/-
Sound ' Output ’lmnstormers (multi

ratio) 10/-
%‘rcgnsl)stor Transformer (Driver OC71 into

0/
Transistor Transformer (Qutput OC72's
into 3 ohms) 0/-
P, & P. 2/- per order.
Midget Volume Controls. D.P. Switch 5/-

less Switch 3i6
10k, 25k, 50k, 100k, 250k. 500K, . 2M.
P. & P. 1/6.

REBUILT
TV TUBES

FULLY GUARANTEED [2 months
Complete New Gun fitted in

every Tube
12in. ... . .. £5.00
l4in., 15in. ... ... £5.10.0
17in. .o oo o £6.10.0
2lin. o e e £9.0.0

Immediate Celivery
Carriage & Insurance 10/- extra

NU-GUN TELETUBES
Limited
3 The Mews, Duckett Rd.,
Harringay, London, N.4.
Telephone: MOUntview 2903

The book for every practical model maker . . .
R A D I o - This practical book is the result of numerous experiments and long research

on the subject and includes information already published in the nationally read
"Practical Mechanics’” plus additional material. Contents include steering
CONTROLLED
MODELS

control gear; receivers; transmitters; control box; tuned reeds; model actuators;
tuning transmitting aenals details for model battleshlp and aircraft, etc, Fully
ilustrated with circuit details. diagrams and photographs, etc.
128, 6d. FROM ALL BOOKSELLERS

. . - or in case of difficulty 13s. 6d. by post from C. ARTHUR PEARSON LIMITED, Tower House,
by F. J. CAMM Southampton Street, London W.C.2,
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'AVO Prodclip

Pat. No. 748811

" .. with Trigger-Action Spring-Loaded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRIP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as insulated prods, they are invaluable
for reacinng and holding test points which are difficult of access,

. , F
Suitable for use with AvoMeter, Multiminor POSIKS/'-ee
and Avo Electronic Test Meter Leads. .

per pair,

MLTD AVOCET HOUSE,

92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.l.
ViCtoria 3404 (i2 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES.

Don’t waste time and MONEY

STOP!
looking any further

SENSATIONAL offer direct from the factory.
to you the public.

REBUILT
TELEVISION TUBES
12" 14" 16" 17" £5.0.0
21"........ £6.0.0

Carriage and Insurance 12/6 extra

FULL 12 MONTHS® GUARANTEE. C.W.O.

S.A.E  will bring you full data on the
“BROMLEY” tape recorder which is hand
built for the Connoisseur at only 49gns.

EASY H.P. TERMS
IMMEDIATE ATTENTION ASSURED

MAYDAY ELECTRONICS (MAIL ORDER)

9, MAYDAY ROAD, THORNTON
HEATH, SURREY

Tel.: THO 7805

PRACTICAL TELEVISION

387

Ore
COURSES ON:—
® RADIO and TELEVISION

® SERVICING * ELECTRONICS
EXAMINATION COURSES FOR:—

G. & G. Radio ¢. & G. Radio
Servicing Certificate Amateurs’ Exam.
A o itti
(RT.EB) (mateu[?cen:r;smutmg
British Institution of Radio Engrs., etc.

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

LEARN -AS = YOU- BUILD .|

I EEEREE

ol Practical Radio Course =
® A basic course in radio. electronic and electrical theory
backed by thorough practical training. You build a 4-valva @
® TRF. and aS-valve superhes radio feceiver, signal gener-
ator and rmuiti-tester, >
® Other Learn-as-you-Build radio courses are available ®
i
) &> MULTI-TESTER
° ﬂf“ W > (Sensitiviey 1.000 ®
\ O i 'J" ohms per volt) o
o (\_J
] ®
L] s
(-]
® 5.VALVE 5
© SUPERHET RECEIVER
®
. RF/AF SIGNAL GENERATOR .

carcers in Radio,‘etc, and full details of 1.C.S. Courses,

international Correspondence Schools |
(Dept. 164B), Intertext House, Parkgate Road, =
London, S.W.11. i

Please send book on ... 1 |
Name and Address Age =
I

Occupation.....coocceiieiniieranns _______-._4_6(,)_!
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REGUNNED
)’.I‘zele\nsion Tubes,

and insurance 10s. extra.

12 months’ guarantee,
to 14 £5.10,0. 15" to 17° £6. Carriage

SCOTCH RECORDING TAPE
1200'Reels—Standard 23/-,
1800 Reels—Extra Play 37/6.

@/8 each.

DUBILIER TYPE “C” CONTROL S30K.

ohms, 6d. v

CO-AXIAL B‘{gABLE. semi-airspaced, 75

RECTIFIERS
RM1 5/3, RM2 6/9, RM3 7/8, RM4 13/8, RM5

W7 17/6, 18RA.1-1-16-1 @/-,

19/6, 14A86 19/8, 14A97 19/6. 14A100 19/8,
FC31 (14RA

1-2-8-3) 22/8, RC10L: (14.RA 1-2-8-2) 16/6.
METERS Pancel Mounting (Round)
Moving Coil
.8.D. Res. Scale Size Price
West.on (U.S.A)—
150 ohms 0-100 3}~ 27/8
Weston (U.X)—
75 ohms  0-100 3i” 22/8
W D. (U.X.)—
A 0.0037 ohms 0-20 2° 9/-
W.D. (U.S.A)—
microA — 0-600 23~ 15/8

COSSOR BATTERY ELIMINATORS
B126 and AD35

Two separace units identical in size to the
batteries, 1.5 v. L.T.. 90 v.
H.T. Suitable for the latest low consump-

1/3' 20/- add 1/9; 40/- add 2
our catalogue.

£5 add 3/6.

tion valves, fully stabilised. New In
original cartons. Listed at 63/-. Price 37/6.
Post 1/6.
()SV[OR JIFFY PUNCH

Type 1 Hole size }* . . . -
Type2 ,, .. ¥ . . .. 8-
TYDe 3 o o . .. 913

ALPHA RADIO
SUPPLY CO.

VALVES GUARANTEED ALL TESTED

AZ1 10/- | GZ32 12/- | 354 8
AZ3) 10/- | PCC84 9/- | 3V4 8/8
DAKFg6 8/9|PCC85 9/8 | 5Y3G /-
DF96 8/9 | PCF80  9/8 | 524G 9/-
DKS6 8/9 | PCL82 12/~ | 6ALS 4/6
DL96 9 | PCLB3 14/68 | 6F1 14/-
EAF42 10/8 | P38  14/6 | 6F15 14;-
C33 PL38  26/8 | 6J7G 8/8
EBC41 9/6 | PL81 12/8 | 6K7G 3/8
ECC81 8/- | PL82 /68 1 6K3G 8/
ECC82 7/6 | PL83 11/6|6K25 18/11
ECC83 9/- | PY32 17/8 | 6L6M 9/
ECC84 10/~ | PY8L 8/8 | BAME 4/8
ECF80 12/- | PY82 7/- | 6QIG i
ECF82 13/-| PZ30 19r11 | 86V6G 8/-
CH42 /6 | TP: 10/- | 6V6GT 7/9

EF3% 5/9 7 26/6 | THT
EF4l 9/9 | U281 19/11 | 787 9/8
EF80 8/=| U0l  29/10 | TY4 8/-
EF86 13/- | UAF42  9/6 | 10F1 15/~
4/- | UBC41 9/ | 10P13 15/-
L41 10/8 CH42 10/ 1 78
L42 10/68 | UF41 9/- | 12AX7 8/=
L84 9/- | UL41 10/- | 12AU7 /-
M34 9/6 | UU8 26/6 Pl 26/8
80 0/- | UYIN 12/8 | 25A6G 10/8
EY51 10/- | UY41 78 | BZ4G
EY86 10/~ | 1Rs 8 | 218U 19/11
Ez40 7/8 1 185 6/8 35LGGT 10/-
EZ81 7= 1 1T4 8/- | 35Z: 8/-
CATALOGUE
Our 1960 catalogue is now available.
Please send 1/- in stamps for your copy.

PHA RADIO TER“S.—Cash with order or C.0.D. Postage and Packing charges extra. as follows: v
For full terms of business see inside cover of
Personal Shoppers 9 a.m. t0 5 p.m. Monday to Friday. Saturday 10 a.m. to

103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7.

Minimum C.0.D. Fee and Postage 3/-.

OSMOR_ CHASSIS CUTI‘hR»S

Type 1 Holesize §”x§" . 00 9/9
Type 2 " W 17x 1 aa 1/8
Type 3 . . 13 X1 00 24/9

CONVERT YOUR RADIOGRAM with
one of these Modern Automatic Record
Changer Units

Monarch UA8 4-speed automatic record
changers with Ful-Fi turnover crystal
cartridge, £6.19.6, Carriage 3/6.

Collaro Conquest 4-speed fully mixing
changer complete with Studic “O" crystal
cartridge, £7.19.6. Carriage 3/6.

Garrard RC120/D Mark II, 4-sbeed unit
manual control to enable records to be
played singl,y £8.19.6. Carriage 3/6.
Garrard RCI21. the latest 4-speed auto~
léngmc record changer. £10.19.8. Carriage
/i

REPANCO TRANSISTOR AMPLIFIER
and FEEDER UNIT CIRCUITS. Envelope
1/6. Post 4d.

WIRELESS WORLD, Guide to Broad-
casting sStations. Twelfth Edition, 3/6.

Post 4d.

HIGH RPSlb'lA\Cla HEADPHONES
400 ohms. 13/8 p:

LOW RL&IST /\'\CL HEADPHONES,
120 ohms. 7/6 pair.

RESISTORS, Assorted, 100 for 12/8.

HEATER TRANSFORMERS

All 240 v. input. 4 v.3 amp. 10/-.
amp. 6/9. 6.3 v. 3 amp. 10/-.
5/9. 5v.2amp. 10/- 2 V.3 amp. 8/3.

Order value 10/- add

SPECIAL VALVE
OFFER
For Limited Period

EB91 4/- | UF42 8/6 | 6L1 B/—
ECL8) 8/6 | UL4l 7/- 6L18 B/-
ECL82 9/~ | UL44 /8 | 6P25 /6
Fa) 5/- | UL48 7/6 | 6LD2) 18
91 4'- | UBC4l /8 | BSNTGT 5/8
EL33 10/8 | UCH42 18 | Q7 /=
Y83 7/8 | U35 /8 | 10F1 /=
GZ32 8~ | 8P61 /8 | 10P13 /6
KT33C 6/8 | 3D6 /8 | 10P14 /8
KT36 6 | 6ATS /6 | 12AT7 /-~
PL33 8/- | 6CH6 /= | 20D1 /8
PL82 7/8 | 6BG6G 10/8 [ 20F2 /68
PL83 716 | 6F1 /— | 20L1 /8
PY80 7/- | 6F13 /- | 20P1 /68
PY82 - | 6F14 /- | 807 /-
PZ30 11/~ | 6F15 /- | 185BT 12/8
UAF42 8/68 | 6J5GT /- ! 1625 B/-

Postage 4d. per Valve.
Alr-Spaced Coaxial Cable, 75 ohms, 8d. yd.

Ion Traps. b5/-; Midget 2 Gangs, 6/6:
2%1/11 Flush Meters, (-100 mA and 0-500 mA"
8.

TV AERIALS: We carry large stocks;
send S.A.E. with your requirements and we
shall reply and send leaflets by return.

MAIL ORDER ONLY — NO CALLERS
Terms: C.W.O. or C.0.D., minimum C.0.D.

3/-; post age packing other than valves,
under £2, 1/6; under £5, 2/-; aerials 2/6.

ELECTRO SERVICES & (0.
221 BATTERSEA PARK RD.,S.W.11

B.B.C.- I.T.V.-F.M. AERIALS
B.B.C. (BAND 1). Tele-
scopic loft, 19/6. External,
S/D. 26/3.

I.T.V. (BAND 3). 3 Ele-
ment loft array. 24/-,
Element, 2/6.
mounting, 3 Element, 33/9.
5 Element, 41/3.

CO‘VIBIl\hD B.B.C. +
LT.V. Loft 1+3 Element,
41/3. 1+5 Element, 48/9.
A Wall mounting., 1+3 Ele-
ment, 58/3 1+5 Element
83/9. Chimney and mast
mountin units also available.
F.M. (BAND 2). Loft “‘H", 28/, 3 Ele=
ment loft, 52/6. S/D loft, 12/8, External
S/D, 26/3 St,ace channel when ordering,
C.W.0, C.0.D. P.P. 2/6. Coaxial cable.
8d. yd Coaxial plugs, 1/3 Send 8d.
stamps for illustrated list

K.V.A. ELEGTRONIGS (Dept. T.P.)

38, Godstone Road, Kenley, Surrey

A 3d. stamp will bring you a copy
of our latest
RADIO & TELEVISION
COMPONENT Catalogue
JAMES H. MARTIN & CO.

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

RES/CAP. BRIDGE , 37/-,.

Checks all types of resistors, condensers
6 RANGES
Built in | hour, Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. VX)
Raleigh Mews, Raleigh 8treet, Nottingham

Still available — a
comprehensive, practical
“basic” course in TV
transmission and reception..

A BEGINNER’S
GUIDE TO
TELEVISON

by F. J. CAMM.

Persistence of Vision and Scanning
+ Cathode-ray Tube - The Timebase

Receiving and Transmitting Sys-
tems ° The Aerial . Tracing the
signals through the Receiver - Video
Section * The Television Camera -
The tuning Signal, Test Card C, and
tracing faults * Colour - The
N.T.S.C. System—Tricolour Tubes
explained * Telecine—Video Tape
Recording - Stereoscopic Television
* Technical Terms * Index.

Covers j—

With 61 illustrations

ONLY 7s, 6d. FROM
ALL BOOKSELLERS

... orin case af difficulty send 8s. 6d.
to GEORGE NEWNES LTD., Tower
House, Southampton St., London, W.C.2.
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Build yourown Aerials...
il AT Home

i {?A'\' IBIT]TINGS FOR g
Usefy) t‘ormulee aRADIO N

COnSlr“c . nd N £ .

g t hi

Quickly d:g your nts for
ea

MARLBOROUGH, WILTS. Phone: 657/8

AS ADVERTISED ON TELEVISION
Save fff 12 Months Guarantee

FACTORY REBUILT...

TELEVISION TUBES

ALL TYPES AND SIZES—Immediate Delivery
FITTED WITH COMPLETE NEW GUN |

Price
12" £5.126 14’ £5.176 15 £65.0 17" £7.0.0
21" £9.10.0

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
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C.R.T. ISOLATION TRANSFORMERS
TYPE A. OPTIONAL 25% and 50°, BOOST.
2 V. 0R4V. Or B3 V. OR 108 V. OR
13.3 V, 12/6. TAPPED MAINS INPUT.
TYPE A2, HIGH QUALITY, LOW CAPAC-
ITY, 10/15 pF. OPTIONAL BOOST 25%, 50%,
75%, 16/8. TAPPED MAINS INPUT.
TYPE B. MAINS INPUT, MULTI OUTPUT 2,
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25%

AND 50%. LOW CAPACITY. 21/-.
TRIMMERS, Ceramic. 30, 50 70 pt. 8d.: 100 pF,
150 pF, 1/3: 250 p¥. 1/6; 500 pt, 750 pK, 1/9.
RESISTORS. Prelerrsd values. |0 Dhln\ to 10 meg.,
pw,4d: ¢ w.,4d. tw.,6d: 1§ w 2w, 1/

HIGH STABILITY. } w., 1%, 2~ l‘ml‘urrml values
1000 to 10 10 meg. Ditto, 5, 101 () to 5 meg. 2, 9d.
5 walt WIRE-WOUND RESISTORS 13
10 wau} 25 ohma— 10000 ohins {l [}
15 watt. - 2-
15,000 ohma—50,000 ohms, 5 w., 1/8; 10 w., 2/3.

PLASTIC RECORDING TAPE

Long Play 7in. Plastic reel, 1.700ft. 35/
Long Play 5{in. I'lastic reel, 1,200ft. .. 28/
Long Play 5111 Plastic reel, 850(t. ..o 21
Long Play 3in. Plastic reel 51{N 7/8
Standard 7in. I'lastic reel, 1,2001t. 24/
Standard 5in. I'lastic reel, 600ft. 15/
“Ipstant” Bulk Tape Eraser and Head De-
fluxer, 200/250 v. A.C., 27/8. Leafiet, 8,A. 1.

O.P. TRANSFORMERS. Heavy Duty 5() mA, 4/8.

K\'llm'amov push-pull, 7/6. Minjature.
CHOKES 15/10 H. #0/65 mA,

85 mA 10/6; 10 H., 150 mA, 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD, 200-0-250, 80 mA. .3 v. 3.5 a.
tapped 4 v. ¢ a. Rectifier 6.3 v. 1 a. 5 v.

2a.0r 4v.2a. ditto, 350-0-350 .. 22/8

MINIATURE 200 v. 20 mA, 6.

250 Q- 200 65 mA, . 238
HEATER TRANS. 6.3 v. H p. .78
Ditto, tapped sec. 2, 4, 6.3 v., u amp 8/8
Ditto; gec. 6.3 v. 3 amp. .. 10/6

ALADDIN FORMERS and core, {in., 8d.; Zin., 10d.
0.3in. FORMERS 5987/8 and Cans TV1/2. fin. sq. x
23in. and }in. 8g. x 13in., 2/- ea., with cores.

ANA.—-Midget Soldering Iron, '230
REMPLOY Instrament Iron, 230 v.
MAINS DROPPERS. 3iu. x 1{in.  Adj.
0.3 amp., 1,000 ohms, 4/3. 0.2 amp, 1,000 ohms, 4/3.
LINE COB.D 0.3 amp.,, 60 ohms per(l 0.2 amp., 100
ohms per ft, 2-way, 6d. per ft, 3- wav 7d. per ft.
LOUDSPEAKER PM. 3 OHM. 5in. Rola, 17/6.
8in. Plessey, 18/8. 6in. x 4in. Rola, 18/-.
6}in. Rola, 18/6. 10 x 6in.. 27/6. 10in. Rola, 30/-,
4in. Hi-Fi Tweeter, 25/-. 12in. R.A., 30/-.
14 x 8in., 45/-. J2n. 15 ohm, 10 w. I‘]ensav. 45/-.
STENTORIAN HP 1012 10 in. 3 to 15 0hm, 10 w., 85/
1iin. Baker 15 watt 3 ohma, or 15 ohms. 105/-
CRYSTAL DIODE G.E.C, 2/-, GEX34,
HIGH RESISTANCE PHONES, 4.000 ohmn, 18/8 pr.
MIKE TRANSF. 50 : 1, 3/9 ea.; 100:1, Potted, 10/6.
SWITCH CLEANER. Fiuid nqulrt spout. 4/3 Lin.
TWIN GANG TUNING CONDENSERS. 365 pF
minfature 1in, x 14in. x 13in., 10/-, 0.0005 Standari
with trimmers, 8/-; less trimmers, midget, 7/d.
SINGLE. 50 pF, 2/8; 75 pF, 100 p¥, 160 pF, 7/-.
Bolid dielectric 100, 300, 500 p¥, 3/6.
SPEAKER FRET. GOLD CLOTH. [7in. . B/-
25in. x 35in., 10/-, Tyzan 4ft. Siu. wide, 10/- n. 20t
3in. wide, 5/- ft. Bamples 8. A.E.

New and Boxed VALVES 90-day Guaranlee.

IRS  7/8)6K8G 7/6|EAICS0 s a HABCRO
185 7/6|6L6G  10/8/ER91  6/8 10
IT4 8/-|6N7M  8/6{FRC33  8/8|11VRIA 6/6
2X2 3/6/507G 6lRCIL 8/8MUIT 9
484 7/6(68A7 ABF80 10/8[1"1 3/8
3v4 7/8|63J7M CC849/BlIMCCRY 98
6U4 7/6163N7 FCIB0  9/6l1°F80  9/8
5Y3 7/6mv60 10 H42 10/6(1"CL82 1176
5Z4 7/8lE11L82 10/6[11EN25 6,6
GAME i 6/6/RF: 5/6|PLs2  10/8
6B8 5/8 12AT7 81 : 9g/I'VS0 778
HBES TO12AUT 8/l npie 56 Y& 98
6BHS  10/8/(2ax7 8 g Dulevee 76
GBWE 10/6/121E6 10/6] * " TR ]
6D6 6/-[12k7 gL Bl ey 1008
616G 76|l 6/6|B192  5/81i (142 10/6
616 3/8 g6/ lilas 58l 1q1 g8
615 5783 7/l B8y g/
645 5/6[%0 10/6|FMRL 96 vy g
6J7G _ 8/8(807 5/8[1:240 T8y 88
6KBUT 6/6] 954 18{280  7/B[\VRI05 8/8
6K7G  5/8IR 1/8lE1148  1/6lVR150 8/8

TELEVISION
REPLACEMENT

LINE OUTPUT
TRANSFORMERS

70/~ ea. from stock.

For Makes and Models

Argosy: T2, CTV517. Decca:
D17 & C. Defiant: TRI753.
RGD: 6017T, 7017C, C54.
Regentone: |7C, 7T, 17
Comb.

Argosy: T3. Decca: DI4.
Defiant: TR1453T. Regentone:
14T. RGD: 6014T.

Marconi: VTé3DA.
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 & i\ 1865, 1869.
Maﬁrconi: VT68DA, VT69DA.
Sobell: TSI7, T.346.
Ferguson: 306T, 308T.
Other makes available (7 days).
S.A.E. with enquiries.
LINE BLOCKING TRANS.
FORMERS, 10/- to 16'6.
FRAME BLOCKING
TRANSFORMERS,136to2] -
FRAME OUTPUT TRANS-
FORMERS, 27/ to 39/-.
Most makes available (7 days).
S.A.E. with all enquiries.
TV and RADIO SERVICE
SHEETS. 1,500 models. Send
26, your Model No. and S.A.E.
HIGH GAIN TV PRE-AMP KITS
BAND I BBC

H.M.V.

Tunalile channels | to 3. Gaiu 8RB,
ECC84 vaive. Kit price 29/8 or 49/8 with power
pack. Details 8d. (PCC84 valves if preferred.)

BAND 1III ITA—Rame prices.
Tunable channels & to 1. Gain
ECC84 valve.

CRYSTAL MIKE INSERT Ly Acos, precision
enginecred, Size only $in. x 316 in. 8 6,

174B.

ALUMINIUM CHASSIS, 18 «w.z
With 4 sidex, riveted corners a1
holes, 24in. ~ides, 7 x 4 in.. 4/8: X iin..
11 x7in., 69 x9n.. 86 14 1hn. 10/6
15 x Lin., 12/6: 18 x 16 x %in.. 16/6,

TELETRON “TRANSIDYNE”
MIDGET SUPERHET PORTABLE ;" x i” v}
6 transistors, printed circait, Ferrite aerial
ATl parts an:l cabinet, £11.19.8.
We inetude Ediswan Transistors for maximnm
performance. Details %,

nndiilled.
i Lattice fiving
9

BBC TRANSISTOR RADIO. Mol and Long
Wave. Conplete kit, 82/8, phones 7/8 exira
Deaf Aid Earpiece with special 14 ad 15/-
Details 6d

RADIO COMPONENT SP[(IAIISTS

Post and Packing /-, over £2 free. (Export post Extra.) C.0.D.

—7 1 ¢

1/6. (Wed. | p.m.)

GARRARD TA MK Il SINGLE PLAYER

i AUDIO PERFECTION l

Designed to play 16, 33, 45, 78 r.p.m. Records
7in.. 10in., 12in. Lightweight Xtal pick-up.
GC8 plug-in head. Auto stop. Stereo-wired.
our PRICE £8,10.0 cach.  Post Free
(Sterco lieads £2 extra).

Mode! 411F TRANSCRIPTION QUALITY.
With Plug-in Normal leads, £18.0.0.

(dtereo ieads £2 extra).

h
Volume Controls 80 v . COAX
Long spindles. Guoaran- | 'ost 1d. per yard cxtra.
feed | year. Midget mi-air,  spaced. lin.
6K ohms to 2 Mcr. Lossses cit 6d |
Yo Sw D.Psw. . vl
3/-

rringe Quality. | /_
Air spaced. / ¥d
COAX PLUGS .. 1 LEAD SOCKET .. 2/
PANEL SOCKETS 1,- OUTLET BOXES 4/8
BALANCED TWIN FEEDER yd. 6d. 80 or 200 ohins.
DITTO SCREENED per yd. 1/6. X0 obms vnlyv.
WIRE-WOUND POTS. 3 WATT. ‘re-set Min,
(Al value 25 ohis to K., 3/~ ea.
30 K., 4/-. (Carbon 30 K., to 2 neg,, 3/-.)
WIRE—WOUND 4 WATT. rots Lang  Spindle
Vahies, 100 ohtus to 50 K., 6/6; 100 K., 76,
CONDENSERS_ New Stock. 0001 mid. 7 kv.

Linear or Log T

i} C G, Ditto, 20 kV., 9 6; 0.1 mfil, 7 kV., §/8;
Tnhul;lr rx()O v. 0.00t to 0.05 mfd., 9d.; 0.1, l/-;
0.25, 1/6: 0.3 '500 v., 1/8: 0.1/350 v,, 8d.; 0.01/2,000 v,
0.1/1,000 v, 1/9; 0 Lnfd., 2,000 volts, 3/6.

CERAMIC CONDS 500 v .3 pl to 6.01 mfd., ¢d,
SILVER MICA CONDENSERS 10°, 5 pF to 500 pi,
1/=; 600 pl to 3000 pt, 13. Close toleranee
(+ 1 pF) 1.5 pl to 47 pF., 1;8. Ditto 19, 50 pF to
15 pi’, 1/9; 1,000 pk to 5.000 pF, 2/-.
I.LF. TRANSFORMERS 7/6 pair

485 Kc/s Slug_Tuning Miniature Can. 2lin. x
lin. x lin. High and good bandwidth.
By Pye Radio, Data sheet supplied.

Wearite M800 LF. 465 KCVS, 12/8 per pair.
Wearite 550 L.F. 465 Kc/s. 12/8 per pair.

NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/350v.  2/-{50/350v. 5/8|8/500+. 3/~
’/4.:0\ 23 toy 26y, 2/- 16.500v. 4/-
2/3|250/25v. R 4/-
8/4 u\ 2 3[500,12v. 5/8
8/500v.  2/9|8 +B/450v. 4/-
16/150v. 3/8(8 +8/5007. 5/—
i 4/-|84 16/450v. 4/8
. 5/8/8 4 16/500v, 5 T~
1/9|116 4 16/450v. 5 861 + 78
2/~ 16+ 16/500v. 8'-61 118
2/-132+ 32/350v. 4 8l100+200/275v. 12/8

LATEST EMI. 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-fi sterro and normal
crystal pick-up.  silent motor, heavy turn-
table. Special Offer, £6.19.6. Post 3/b.

MAINS TYPE SELENIUM 300 v. 85 maA, 7/8.
CONTACT COOLED 250 v. 50 mA, 7/8: 0 mA, 8/6;
&5 ma, 9/8: 200 mA, 21/-: 300 mA, 27/8.

COILS Weuarite "'P" type, 3/- each. Osmar Midget
QT type adj. dnst core 1mm 4/-.  All ranges.
TELETRON. L. ¥ Med. T.R.F., with reaction. 3/6.
FERRITE ROD AERIALS. M.W L8/8: M. & 1.,12/8.
T.R.F. COILS A/t K

: pair. H. (,nom.s 2/8.
FERRITE ROD, 7in. x lin, dia., 2/8.

JASON F.M. TUNER COIL SET, 26/-. HF.
oil, aerinl enil. Oseillator coil. two 1.1, trans.

10.7 Me/s. Natio Detector and heater choke.

irenit hook using four 6AM6, 2/8.

COMPLETE JASON F.M. KIT WITH VALVES.

£6.5.0 Mode! FMTL

FULL WAVE BRXDGESISELENIU‘M/ RECTIPIE%

2, 6 or 12 v. 1§ amp., 8/8; a.1
CHARGER TRANSFORMERS. Tupped input 200/
B0 v. for charging at 2, § or 12 v, 1} amp«, 15'6.
2 amps., 17/60 4 amps., 22/, Circnit included
VALVE and TV TUBE equivalent books. b -
TOGGLE SWITCHES. 5.1°. 2/-. D.P. 3/8. D.I".1v.'. 4
WAVECHANGE SWITCHES

5 p. 4-way 2 wafer long spindle 66
2 p d-way, ot 3 ! 2-way short spindle .24
2p B-way, 4 po 2 .4 p. 3-way long spindle 3/8
3 4-wav, or | way long plwl‘ i
VALVEHOLDERS ’ax [at. Oet.. LF50. KA,
84, BI2A, CRT, 1/3. Eng. ant Amm 4. 6k
7 pin, 1/, MOULDED MAZDA and Int. Oct., 8d
BT, BRA, BRGO, B9A, 9d. BIG with can., 1/8.
BYA with can., 1/9. CERAMIC EF50, R7G, BOA.
Int. Oct., 1/-. §,CANS B7(, B9A, 1/- ea.

OUR ONLY ADDRESS
337 WHITEHORSE RD,,
WEST CROYDON

THO [665. Buses 133 or 68




