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PRACTICAL TELEVISION

March, 1960

TELEVISION SPARES

All Makes

All Models

LINE OUTPUT TRANSFORMERS

DEFLECTOR COILS

LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS
ALL POTENTIOMETER AND SLIDER CONTROLS
MAINS DROPPERS
GERMANIUM DIODES
ION TRAPS

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

Terms: C.W.0. or C.O.D. All Components are supplied at list prices, plus 2/6 p.p.

Technica! Advice Free.

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

By return of post

FRAME OUTPUT TRANSFORMERS

METAL RECTIFIERS
FOCUS MAGNETS
E.H.T. CONDENSERS

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

NEWBURY RADIO

MARyland 3100

ERSIN MULTIGORE SOLDERS

for a first class joint every time

Ersin  Multicore contains 5
coresofextra-active, non-corro-
sive Ersin Flux. Prevents oxida-
tion and cleans surface oxides.

SIZE 1 CARTON
5/- @

HANDYMAN'S
CARTON

Suitable for 200
average joints. 6d

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

HOME CONSTRUCTORS
2/6 PACK

In addition to the well-known
Home Constructors Pack (con-
taining 19ft. of 18 s.w.2.

60/40 alloys) a similar
pack is now avail-
able containing
40ft. of 22 s.w.g8.
60/40 alloy
especially suitable | ol
for printed circuits.

SAVBIT TYPE 1 ALLOY

A specially formula-

ted alloy to reduce E?}“‘]
the wear of soldering '

iron bits, Contains $ S‘MJ

cores_of non-corro-
sive Ersin Flux and
is ideal for all sol-
dering purposes.

SIZE 1 CARTON 5/-

Available in three specifications.

_ | without nicking wire.

BIB WIRE STRIPPER
AND CUTTER

Strips insulation

cuts wire cleanly.
splits extruding
flex. 3/6 each

MULTICORE SOLDERS LTD.,

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

TELEVISION

TUBES
REBUILT

BUY DIRECT FROM THE FACTORY!
12 MONTHS’ GUARANTEE

127 - - - - £5. 0.0
14 - - - - £510.0
17 - - - - £6.10.0

Immediate dispatch on receipt of Remittance

Carriage and insurance [2/6 extra.

MARSHALLS for TELEVISION

LTD.
131 St. Ann’s Road, Tottenham,
London, N.I5.
Telephone: STAmford Hill 3267

www americanradiohistorv com
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A REVOLUT /ONARY NEW BRITISH INVENTION,)

s - —1

% Uses standard &
tapes

% Plays at 7}~
per.sec.or 3
other speeds

% Recordsdirect
from radio or
microphone

Y Erase and
fast rewind

‘£|3.|2$

Special moving-
coil microphone
and tape extra.

EASY TERMS e R : S 1
Instantly turns any gramophone
into a first-class Tape-Recorder

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

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

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophone into a tape-recorder and back into a Gramdeck records and reproduces with a wonders
gramophone at will! Slip the Gramdeck on to ful depth and breadth of tone. Because it uses,
your turntable and you have the finest tape- equipment that is already in your gramophonetit
recorder you've ever heard ! Lift it off . . . your only costs a fraction of the high-quality-tape
gramophone is ready to play records again. ' recorder you would normally require. Full

There are no motors or valves to go wrong—and
you get a quality thar 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 betore !”"—THE TAPE RECORDER.
“ Thoroughly recommended.” —GRAMOPHONE
RECORD REVIEW.

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

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

FREE BOOK—POST NOW!

] would like to know how to turn my gramo= .
rhone into a first-class tape-recorder . . . please

“ Quality of reproduction excellent . . . real hi-fi "‘Z)';{I me the Gramdeck Book—F REE and without .

results . . potentiar is tremendous , . . both de- o ’8"”‘7}"'/- o . )

signer and manufactarer should be congratulated.” (Write if you prefer not to cut page .

—BRITISH RADIO & T/V RETAILERS RE- .

VIEW. . [x:Yt] Zoonocmaaneccoanosoncancenaaanconoooaoann00cs

* Better than many so-called hi-fi recorders . . .

robust . . . carefully designed . . . excellent value.”—

AMATEUR CINE WORLD. l ADDRESS ........... 00000000000a 000000CCIN00CD |

! i v

GRAMOPHONE TAPE RECORDER Gramdeck (Dept. PT/806) 29 Wright’s Lane n

HIGH OUALITY TAPE-RECORDING FOR EVERY HOME l Kensington, London, W.8 |
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BENTLEY ACOUSTIC CORPORATION LTD.

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

EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY QUR SPECIAL €.0.D. SERV:CE.

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA.

0A2 17/6|6CB 12/6|6X4 6/6|19BG6G 7475 7/6|EABC80 9/-|EL4I 9/-|LNIS2 10/6|QS150/i5 UCHSI 9/6
082 17/6 16C9 12/6|6X5GT  6/- 23/3(9002 5/6 EAC91l 7/6|EL42 I13/I11[LN309 11/6 10/6|UCL82 11/6
0Z4 6/-16CI10  10/6(6/30L2 IO/- 19H1 10/-| AC/PEN EAF42  9/5|ELS8I 12/6 [ MH4(C) 7/-IR12 9/6/UCL83 19/3
1A3 3/-16CD6G 36/6|7A7 12/6120D1 15/3| S-pin 23/3|EB34 2/6|EL84 8/6|MHL4  7/6:RI8 14/- 'UF41 9/
1AS 6/- | 6CH6  12/6|7B6 21/3(20F2 26/6| 7-pin 15/-|EB4I 8/61EL8S  13/11|MHLD6 12/6|RI9 19/11UF42  12/6
1A7 15/-16D3  19/11|787 8/5)20L1 26/6 | AC2PEN/ EB9I| §/61EL9I 5/-|ML4 12/6(5130 15/-|UF8C  10/6

I1C5 12/66D6 6/6]7CS 8/-120P1 26/6| DD 26/6| EBC3  23/3!EL9S 10/6|MU 14 9/-|SD6 12/-JUFBS  10/6
iD5 9/-6E5 12/617Cé 8/-120P3  23/3|ACSPEN EBC33  7/-|EM34  10/-|MX40 15/-|SP4(7) 15/-|JUF86 17/11

D6  10/6]6Fi 26/6{7D8  23/3{20P5  23[3 23/3{EBC41 8/6|EM7I  23/3|N37  19/11|SP4] 3/6|UF8Y  9/-
IH5GT 11/-|6F6G  7/-|7TH7 8/-[25A6G  I1/-[AC6PEN 7/6/EBC81  8/-|EM8D  9/6{N78  19/11{SP42  12/6/UL4]  9/-
L4 6/-|6F6GTM 8/-(7TR7  12/6[25L6GT 10/-|AC/SG 23/3|EBFBO 10/-|EM8I  9/6|N108 19/11|SPéI 3/6|UL4s 266
ILDS  5/-{6F8  12/6{7S7T  10/6|25U4 16/7|AC/TP 33/2|EBF83 13/I1|EM84 10/6|N308 20/7|SU25 26/6|UL46 1476
ILNS  5/-6F11  17/3{7V7 8/6|25YS  10/6|AC/VPI 15/-|EBF89  9/6/EN3I  37/-{N339 29/10|SU6I  9/6{ULB4  8/6
INSGT 11/-[6FI12  5/6|7Y4 8/-|25Y5G |o/- AC/VP2 23/3|EBL21 23/3|EYSI  9/6|P6l 3/6{T41  23/3lUM4  17/3
IRS 7/6|6FI3  11/6/7Z4  18/7|25Z4G  9/6|ATP4  5/-|EBL3I 23/3|EY83  16/7\PABC80  |TDD4 24/71UM8S0 15/3
154 9/-|6Fl4  26/6/8D2 3/625Z5 10/6|AZI  18/7|EC52 5/6|EYS84  14)- 13/11{TH4B  I5/-|URIC  9/-
155 7/6|6FI5  15/3(8D3 5/6(2526G 10/-|AZ31  10/-|EC54  6/-|EY86  10/-|PCC84 8/-[TH4I 26/6/UUs 19/11
174 6/-|6Fl6  9/6/9BW6 15/3|25Z6GT AZ4l 13/11|EC70 12/6[EZ35  6/-|PCC85 9{6 TH233 332(UU7 167
1Us  10/-]6F17  12/6|9D2 4- 16/7|B36  24/7|EC92  13/3|Z40  7/6|PCC8B23/11|TH2321 20/-|UUS  26/6
2A7  10/6|6F32  10/6[10C1  12/-127SU 19/11{BL63  7/6|ECC32 10/6|EZ4l  7/6|PCCBY 14/-[TP22  I5/-lUU9  7/6
2P 26/6|6F33  7/6/10C2  26/6[28D7  7/-[CI 12/6|ECC33 8/6{EZ8B0  7/-|PCFBO  8/-|TP25  19/6|UYIN 18/7

2X2 4/6/6G6 6/6{10D2  12/-|30C1 8/-|CIC  12/6|ECC34 24/7|EZ8I 7/-|PCF82 11/6/TP2620 33/21UY2l 16/6
3A4 7/-|6H6GTG 3/-|10F1  17/5|30F5 7/-|CBLI  26/6|ECC35 8/6|FC2A 24/7|PCL82 12/6[TY8B6F 13/3lUY4l  7/6
3AS5 10/6|6H6GTM 3/6[10F9  10/6|30FL1  10/-]CBL31 23/3|ECC40 23/3|FC4 15/-|PCL83 11/6|U12/14 12/-lUY85  7/-

387  12/6(6)5G 5/-[10LD3  8/6]30LI 8/-|CCH35 23/3[ECC8l  8/-[FCI3  26/6|PCL84 12/6/Ul6  12/-|VMS4E 23/3
3D6 5/-|6/5GTG 5/6|10LDII 30L1S  14/-|CK506 6/6{ECC82 7/6(FCI3C 26/6 |PENA4 23/3/UI8/20 9/-[VP2(7) 12/6
3Q4 7/6(65GTM  6/- 15/11[30PI2  8/-[CL33 19/3|ECC83 8/-|FW4/500  |PENB4 26/6/U22 8/-|VP4(7) 15/
3Q5GT  9/6616 5/6[10P13  15/6|30P16  8/-|CV63  10/6|ECC84 9/ 9/-|PEN4DD  |U24  29/10|VP2B " 14/6
354 7/6|6]7G 6/-[10PI14  19/3|30PLI 11/6|Cv271 10/6|ECCBS  8/6|Fvv4/800 26/6|U25  17/11|VP4B 233
3v4 7/6|6]7GT " 10/6[11D3  24/7|31 7/6|Cv428 30/-[ECC88 zz/ll 9/-|PEN25 19/11]U26  10/-|VPI3C  7/-
SR4GY 17/6|6K6GT 8/-[12A6  6/6|33A/158M  [CYI  18/7|ECC9I 5/6(GZ30 10/6|PEN36C = |U3] 9/61VP23 6]6
5U4G  8/6|6K7G _ 5/-|12AC6 15/3 30/-1CY31  16/7(ECFBO0 11/6]GZ32  12/- 10/6]U33  26/6/VP4l  6/6
5v4G  11/-|6K7GT  6/-|12AD6 |7{3 35/51  12/6|Di 3/-|ECF82 10/6|GZ34 14/-|PEN4ODD |U35  26/6|VR105/30
5Y3G  8/-|6KBG  8/-112AE6 #3/11{35A5 21/3|DI5  10/6|ECH3 26/6|H30 5/- 25/-|U37  26/6
SY3GT 7/6|6K8GTG  |12AH7  8/-|35L6GT 9/6(D63 5/-|[ECH2I 23/3|H63  12/6|PEN44 26/6/U43 9/6| VR150/30
573 12/6 12/6[12AH8 12/6|35W4  7/6|D77 5/6|ECH35 9/6(HABCS0 PEN45 19/6]U45 9/6 9/-
574G 10/6 6K25 19/11]12ATe  7/6|35Z3  10/6|DAC32 11/-|ECH42 10/6 13/6|PEN4SDD  1US0 8/-|VT61A  5/-
SZ4GT 12/6]6LI  23/3|12AT7  8/-(35Z4 _ 6/6|DAFS! 7/6|ECHBI 9/-[HL23 10/6 26/6|U52 a{a vT501  5/-
6A7  26/6 6L6G  9/6(12AU6 23/3|35Z5GT 9/-|DAF96 9/-|ECH83 I13/11|HL23IDD  |PEN46  7/6|US4  19/11|W6IM 26/6
6A8 10/ 6L6M  12/6|12AU7 7/6|4IMTL _8/-|DD41 13/11[ECLBO 10/6 17/3 | PEN383 23/3|U76 6/6|W76  6/6
6AB7  8/-16L7GT 12/6{12AV6 12/7|42 23/3/DF33  11/-|ECLB2 10/6|HL41  12/6{PEN453DD |U78 6/6/W8IM 6/~
6AB8 10/6/6LI8  13/-|12AX7  8/-]43 12/6|DF66  15/-|[ECL83 19/3|HL4I1DD 33/2|U107  16/7|WI07 15/3
6AC7  éj6|6L19  23/3(12BAé 8/-50C5 12/6|DF70  15/-[EF9  23/3 19/3|PEN/DD  |UIST  16/7|W729 18/7
6AG5  6/6|6LD3 s{a 12BE6  10/-|50CD6G DF9I  6/-|EF22  14/-|HL42DD  |4020  33/2|U201  16/7|X24M 24/7
6AK5  8/-16LD20 15/11]12BH7 21/3 36/6{DF96  9/-|EF36 6/~ 19/3|PL33  19/3|U2s1  14)-(X31 26/6
- 6ALS  5/6]6N7 8/-11261  30/-|50L6GT 9/6|DF97  9/-[EF37A  8/-|HN309 24/7|PL36  14/-|U281 19/11|X41 15/-
(6AM6  5/6|6PI 19/3[12I5GT "4/6{53kU 19/11|DH30 15/6|EF39  5/6|HVR2 20/-|PL38  26/6|U282  22/7|X61(C) u/a
6AQS5  B/6[6P25  12/6112J7GT 10/6|72 4/6|DH63  8/-(EF40  15/-|HVR2A 6/-|PL81  12/6|U301  23/3|X6IM 266
-6AT6  8/6/6P28  26/6|12K5 17/11|75 24/7(DH63(Met) {EF4I 9/6{KF35  8/6{PL82  8/-|U329  14/-|X63 10/~
6AU6 10/6|6Q7G  8/-112K7GT 6/6|77 8/- 17/6|EF42 116 |KK32 21/11|PL83 9/-|U339  16/7|X65  12/6
6AV6 12/7|6Q7GT 11/-|12K8GT 14/-|78 8/6|DH76  6/6 |[EFS0(A) 7/-|KL35 ~ 8/6(PLB4  12/8|U403  16/7{X66  12/6
687  10/6|6R7G lo/- 12Q7GT 6/6|80 9/-|DH77  8/6|EFSO(E) 5/-|KLL32 24/7|PL820 18/7|U404  8/6/X76M  14/-
6B8G  4/6|65ATGT 8/61 8/6(83 15/-{DH101 28/6 |EF54 5/-|KT2 5/-|PM28  12/6[UB01 29/10[X78  21/3

6B8GT 5/-|6SC7 10/6|12SC7  8/6(83V 12/6|DHi07 IJ/II EF73 10/6 ([KT33C 10/-1PMI2 6/6(U4020 16/TX79 21/3
6BAG 1/6|6SG7GT 8/-|12SG7  8/6|85A2 15/-|DK32  15/-|EF80 7/-1KT36 29/16|PMI2M 6/6|UABCB0 9/-1X101 3372
6BE6 7/6|6SH7GT 8/-1125H7  8/6|150B2 15/-|DK40 21/3|EF85 7/-|KT4l  26/6|PM24M 21/3]UAF42 9/6!X109 17/3
6BG6G 23/3|65)7GT _ 8/-1125817 8/$/185BT 33/2|DK9I 7/ |EF86 12/6 ([KT44  15/-1PX4 10/61UB41 12/-1XD(1.5) 676
6BH6 9(-(6SK7GT 8/-|125K7  8/6|1858TA 33/2|DK92 10/6 EF89 9/-1KT61  12/6|PX25 59/8((UBC4l 8/6|XFGI 18/-
6BJ6 7/6(6SL7GT 8/-|125Q7 12/6(304 10/6 | DK96 9/-EF91 5/6|KT63 7/-|PY31i 16/7|UBCS8I 11/4IXFYI2 9/6
6BQ7A 15/-16SN7GT 6/6|12SR7  8/6 305 10/6|DL33 9/6|EF92 5/6|KT66  15/-{PY32 17/11|UBFBO  9/-|XFY34 17/6
6BR7  23/3|6SQ7GT 9/-(12Y4  10/6|402Pen/A DL66  15/-1EF97 13/3|KT88 22/6({PY80 7/6|UBF89  9/6/X H(l.5) &/6

6BW6 10/6 |6SSTGT 8/-114B6  19/3 23/3|DL68  I5/-|EF98 13/3|KTwé!l 8/-1PY8I 9/-|UBL21 23/3|XSG(I.5)

6BW7  7/-|6U4GT [2/6[14H7  23/3)807 7/6{DL92 7/6 EK32 8/6|KTWé62 8/-|PY82 7/-{UCCB4 14/7 6/
6BX6 7/-16USG  7/671457 27/10|956 3/-1DL94 7/6{EL32 §/6|KTweé3 8/-|PY83 9{6 ucess  9/-1Yé3 7/6
6C4 7/-16U7G  8/6[15D1  26/6|1821 16/7{DL96 9/-|EL33 12/6|KTZ41 8/-(PZ30 19/11|UCF80 16/7|Z63 10/6
6C5G 6/66V6G 7/-]18 23/3(5763 12/6|DM70  7/6|EL34 15/-1KTZ63 10/6,QP2I 7/-|UCH21 23/31Z66 20/-
6C6 6/6/6V6GTG 8/-|19AQS5 10/6]7193 5/-|EAS0 2/-|EL38  26/6{L63 6/-1QP25  15/-|UCH42 9/6{277 /6

FULL RANGE OF TRANSISTORS AND GERMANIUM DIODES IN STOCK. TECHNICAL DATA AND PRICES FREE ON
RECEIPT OF SELF ADDRESSEDIENVELOPE.

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

DRM-IB 15/4 | RM-I 7/- | WX3 3/6 | 14A100 27/-) 14RA 1282 17/6 £ 2-1-8-1 8/6
DRM-28B 16/2 | RM-2 9/- | wX4 3/6 | 14A124 28/-| 14RA 1-2-8-3 21/- ISRA 1-1-8-1 4/6
DRM-3B 23/3 | RM-3 9/6 1 WX6 3/6 | 14A163 38/-| I14RA 2-1-16-1  21/= | IBRA L-|-16-1  6/6
Lwz 21/- | RM-4 16/- | 14A86 17/6 [ 14B130 35/-1 16RC |-1-16-1  8/6 [ I1BRA 1-2-8-| /-
RM-0 7/11 | RM-5 19/6 | 14A97 25/-1 148261 11/6 [ 16RD 2-2-8-1 12/- | 18RD 2-2-8-1 15/-
VYVOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS Wire-ended Tubular

All with long spindle andl 8 x 8 x 8 mfd., 400 .v. 3/6;100x 400 mfd., 275v. 12/632 mfd., 350 v. 2/6| 8 x 8 mfd., 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. /9|16 x 16 mid., 450 v. 4/~
10K, 25K, 50K, 100K, 64 x 120 mfd., 350 v. 8/31200 mfd., 275 v. 3/6(16 mid., 450 v. 2/9(32 x 32 mfd., 350 v. 4/~
3 meg. 1 meg. | meg. 2 meg.'60 x 250 mfd., 275 v. 9/6(100 x 200 mfd., 275 v. 9/6(32 mfd., 450 v. 3/9! 8 x 16 mfd., 450 v. 3/9
TERMS OF BUSINESS: CASH WITH ORDER OR C.0 ONLY. POGT/I'A(‘KI\G CI{AR(‘EG 6d. PER ITEM : C.0.D. 2/8
LXTRA. ORDERS VALUE £3 UPWARDS POST F ALL VALVES BOXED. LY GUARANTEED, AND
\I‘F(_l ALLY SELECTEDI FROM THE W ORLD'S l‘l\l‘ b Ul' ACTURL RS PE RS()'\ AL snopm‘us WELCOME FROM

.30 t0 5.30, SATURDAYS 1 |l m, CA'. > 1,000 DIFFERE. VALVES, \\ITH FULL TERMS OF .
LSL\E‘is PRICE 6d. PLEASE EI\QUIRE FOK ANY ITLM NO'I LISTED \VITH S.A.E.
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12 months’
delivery.

Please write

or ’phone.

37 George Street, Manchester, 1.

COMPLETELY
RE-SCREENED
C-R'T’S

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

and fitted with a new Gun Unit.
to Electrostatics.

Guarantee and Free, immediate

MIDLAND TUBES LIMITED

Tel.: Central 4568.

All types—Triodes

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you cati quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.1.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS —NO FEE”

‘Whatever your age or experience, you ¢annot afford
1o miss reading this famous buck If you are
earning less than {20 a week. nd for your
copy of “ENGINEERING OPPORTUNITIES
today—FREE.

PET SUBJECT?

Mechanical Eng., +
Electrical Eng.,
Civil Engmcerlng
Radio Engineering,
Automobile Eng..
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Oraughtsmanship,
Television. etc.

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

AM.IC.E.
A, M I Prod E.
LM.1

AFRAes

A.M. Brlt 1. R.E.
City & Guilds
Gen. Cert. of Education
Etc.. etc.

WHICH IS YOUR

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

N8

(Dept SE/ZO),Z?anhtsLane, London, .
THE LEADING ORGANISATION" ﬂF ITS KIND IN: THE ‘WORLD

w.s

il s

EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.¥. Etectronics, Etc.,
A.M.Brit.l.R.E. City & Guilds

Radio Amateurs’ Exam.

R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing

Practical Electronics

Electronics Engineering

Automation

Please send me your FREE 156 page

INCLUDING
ToOLS!

Thz specialist Elec- {E

tronics  Diwision of
B.1LE.T incorporat-
ing E.M. 1. Institutes)
NOW offers you a
real laboratory train-
ing ar home with
practical equipment.
Ask for details.

B.1.E.T.
SCHOOL OF
ELECTRONICS

*ENGINEERING OPPORTUNITIES® a

(Write if you prefer not to cut page) 3
NAME :
ADDRESS "
a

T OR .
R CXT
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OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS
SIMPLIFIED SERVICING
PROBLEMS WHEN USING
! THE
‘TESTGEAR’ SCOPE

3in. D.C. OSCILLOSCOI'E

Engineered to precision stand-
ards. this high-grade instrument
is made available at the towest
possible  priee, incorporating
the essential features usually
associated with luxury {nstru-

ments.
This **SCOPE "  will appeal
particularly to Service Engin-
eers and Amateurs. A high gain,
extremely «table differential
Y-amplifier (30 mV/C.M.). Provides ample sensitivity with A.C.
or D.C. inputs., Especially suitable for measurement of transis
tor operating conditions where maintenance of D.C. leve
of paramount importance. Push-pull X amplifier ; Flyv-back
suppression ; Internal Time-base Scan Waveform avatlable for
external use ; pulse output avallable for checking F.V. Line
O/ P Transformers, etc,; Provision for external X I'l” and CRT.
Brightness Modulation. Size 10in. high, 81in. wide. 9in. deep.
wgc 11} Ibs. £15.15.0, plus P. P. 716 : or 30/- deposlt plus
P & /FP. 7/6 and 12 monthly pa.vments of 26/8.
FULL 12 M()\’l'll ARANTEE
ALVES AND TUBE

ALIGNMENT ANALYSER

A.C. mains 200/250V. Provides:
 VWobbulator ™ (Swept
Frequency) operation, for
FM/TV alignment linear fre-
up to 12 Mec/s.
Capa-

Two

OCO

i

R
o

e
-’*‘WW"V%#‘?"\"Q'

R e,

S R e

INCLUDING

TYPE
MU12

Uency Swee|
rom 400 kc/s-80 Mc/s.
citance Measurement,
ra%es provlded 0-60pF and

Speclal  Factiity
true resonant fre-
quency of any tuned cct, 1.F.
transformer, etc., to be rapldly
determined. Cash price £6 19.6,
plus 5/- P. H.P.
25/~ deposit plus 5/- P. & P and six monthly payments of 21/6°

WOLSEY 3-ELEMENT FOLDED DIPOLE

LT.V. Aerial less mounting bracket tor External use, complete

with 12 yds. of coaxial cable, 15/-; 4 element, 17/6; 5 element,

25/-, P. & P. on above, 3/6.

E H T 8moothing Condenser 500 p.f.. 18 KV, D.C. | /6
working,

LINE E.H.T. TRANSFORMER

By famous manufacturer. 14 Kv. Compiéte with bullt-in lme
and width controls, Winding for EY51 Rectifier. 19 d} = 2/6

LINEEH.T. TRANSFORMER

With built-in line and width control and winding tfor EY51. 14
KV. Scan coil. 90° deflection. on ferrite yokes. Frame 0.P,
transformer 500 pf. 18

KV. smoothing condenser. Can be used

for 14in., 17in. or 21in. tubes. Compiete with circuit diagram.
4/~ P & P.

Egcgs &Mgknet suitable for the above (state tube). 10/- Plus
17in. PERSPEX MASK, 8/8. Plus 2/6 P. & P.

Permeability tuned by famous German manufacturer. Coverage
88-100 Mc/s.  Complete with ECC83. size 4in. x 2in. x 2in

- P. &P Circuit Diagram lr-.
pI" REE with Unit.

10.7Mc/s. LF. and l)lscrimlnntor Coil, §’- pair,

MAINS TRANSFORMERS

All with tapped primaries. 200-250 volts, 0-160. 180, 200 v., 60 ma..
6.3 v, 2 amps. 10/6 320-0-320 v. 75 ma., 8.3 v., 2.6 amp., 5 v., 2amp.
10/8. 280-0-280. 80 ma. 6.3 v. 2 amp., 8.3 v.1 amp., 10/6. POSLESB
and packing on the above, 3/,

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter
scale calibrated in AC/DC volts.
ohms and milliamps. Voltage range
AC/DC 0-50, 0-100, 0-250, 0-500, Milli-
amps 0-10, 0-100 Ohms range 0-19,000.
Front panel, ranze switch. wire-
wound pot (for ohms zero setting),
toggle switch, resistor and rectifier,
In grey hammer finish case.

Plus Built and tested
19 /6 P.&P.1/8 /8 eext:a.

Point to point wiring diagram 1/-, free with kit.

SIGNAL GENERATORS

£8.19.6 or 25/ deposit and 6
monthly payments of 21/6.
P. & P, 5/- extra. Coverage
100 Kc/s-100 Mc/s on funda-
mentals and 100 Mce/s 10 200
Me/s on harmonics. Metal
case 10in, x 6iin. x 54in.. grey
hammer finish. Incorporat.in
three miniature valves an
Metal Rectifier. A.C. Malns
200/250. Internal Modulation
of 400 c.p.s. to a depth ot 30% ;
modulated or unmodulate
output continuously

100 milli-volts.
Incorporating

variable.
C.W. and mod. switch, variable AF. output.

magic-eye as outpul indicator.

Accuracy plus or minus 2%

Cash £4.19.8 or 25/~ deposit
and 4 monthly payments of
21/8. Plus Postage and
Packing, 5/-.

Coverage 120 K cls~84 Mec/s,
Metal case 10in. x SHn. x
Size of scale, 6iin. x
. 2 valves and rectifier,
A.C, mains 230-250 v. Internal
nodulation of 400 c.p.s. to &
depth of 30';. modulated or
unmodulated R.F,, ocutput
continuousiy variable. 100
milli-voits. C.W. and mod.
switch variable A.D. output and moving coil output meter. Grey
hammer finished case ¢ amrwhlte panel. Accuracy plus or minus 2%

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

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

CHANNEL TUNER

Will tune to all Band I
and Band III stations.
BRAND NEW by famous
manufacturer. Complete
with P.C.C. 84 and P.C.F.
80 valves (in serles). LF.
16-19 or 33-39, Also can be
modified as an aerial
converter (instructions
supplied).

Complete with knobs,

22/6 puus 36 P. & P

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

8-WATT PUSH-PULL
AMPLIFIER

COMPLETE WITH CRYS-
TAL MIKE AND 8in.
LOUDSPEAKER
A.C. mains 200-250 v. Size 10}n,
x 6%in. x 2¥n. Incorporating 6
valves. H.F. pen., 2 triodes, 2
output pens and rectifier, For
use with all makes and type
of pick-up and mike. Negatlve
feed back. Two Inputs, mike
and gram.. and controls for
same. Separate controls for
Bass and Treble lift. Response

flat from 40 cycles to 15 Kcs.,

+24db ; 4 db down to 20 Kcs. Output 8 watts at 5% total distor-

tion. Noise level 40 db down all hum. Output transformer tapped

tor 3 and 15 ohm speech colls. For use with 8td. or L.P. records.
musical instruments such as Guitars, ste. £4 19 6

P. & P. 7/6.

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

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

23, HIGH STREET, ACTON, LONDON, W.3.
All enquiries 8.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.
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Every keen radio man must see it!

—_

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, Mechanic, Instructor, Student or Keen Amateur, this
great wealth of data will prove invaluable. Newest developments and
techniques are included—from latcst transistors to low noise micro-
wave devices ; from advanccs in quality rcception to radio-astronomy
and space probe communication. Be up-to-date by sending to-day
for FREE EXAMINATION. This New Edition is of absorbing
interest to you—post coupon to-day!

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

Formule. Calculations. Communication Theory. Electron Optics.
Colour, Projection and Industrial TV. Materials. Studio Equip-
ment. Transmitter Power Piant. V.H.F. Transmitter-Receiver Equip-
ment. Amateur Equipment. Waveguides. Receiver Design. Radio
Links. Broad-band Systems. Radio Navigation & Ruadar. Radio
Astronomy & 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
Svstems @ Travelling Wave Tubes @ Radio Astronomy & Modern Car
Radio Receivers ® Stercophonic Reproduction and Recording Tech-
niqgues ® TV. & Radio—latest Practice in Receiver Installation and
Servicing ® New Air Navigation Aids.

Broadcasting * Communications - Navigation * Radar, etc.

28%

Over 1,800 Pages

47 Main Sections
L
2,000 DIAGRAMS,
TABLES, FORMULE &
CALCULATIONS
&
Many Exciting New
Features

[ e e e e e

D I GEORGE NEWNES, LTD.. 15-17. LONG ACRE, LONDON, W.C.99.
6 I Please send me Newnes RADIO AND TELEVISION ENGINEERS' REFERENCE

BOOK without obligation to purchase. [ will either return the work within eight

3 days or I will send the first payment of 5/- eight days after delivery, then ten monthly
subscriptions ot 10/-, until the sum of 105/- has been paid. Cash price within eight
. days is 100/-.

(Or your Parent signs if vou are under 21)

OCCUPALION ., civieiis 106 1o oo ST tootels Tolorarie Setoratao T btsivale

YourSignature .........ocoiiiiiiiiii s

..................... Tieh (V) where appticabts

HouseOWNER

Householder

Living with Parents

RB34 Lodging Address

www.americanradiohistorv.com
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BRAND NEW AM/FM (V.H.F.) CHASSIS AT £13.6.8. (P.&P.10/-)

v. A.C, ONLY,

Why buy a F.M. Tuner at ..he same price? ' o 0
Tapped Input 220-225 v. and 226-250 v

Chassis size 15 x 8% 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 “piano”
push buttons—QFF, “

With all valves & O Tmnsformer. Tone control fitted.

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

Valves EZ80 rect.. ECH81, EF89 EABC80 LUM ECC85. Speaker & Cabinet
to fit chaasis, 47/8,

10 X8 in. ELLIPTICAL SPEAKER, 20/~

TERMS:—(Chassis) £4,16.8 down—10/- carr.—and 6§ Monthly Payments
of go;- or with Cabinet & Speaker £56.9.2 down and 7 Monthly Payments

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 plug.
-Can be fitted in 5-10 mlns and need no alteration to your set,
ALL AREAS. ALL SE TS, ALL CHANNELS, 12 months’
guarantee (3 months on valves),

“READY TO USE” ITA
CONVERTER
Separate gain controls, Valves PCF80
and PCC84. Bwitch positions ITA (1)—
ITA (2—BBC. Bakelite moulded cabinet
8t x4 x61in. 85.6.0. P. & P. 3/-,

AMPLIFIER (INCL.

Meins and output transformers. Valves
ECC81, EL84 and Rect. 3 Controls,
volume, bass and treble. On/Off switch,
Full guaranteed, Chassis size 6§ x 3

yn.. with 7 x 4 in. elliptical speaker
or 4 in. round (Goodmans); state which.

Only 67/- (:%»

BRAND NEW
INCREMENTAL TURRET TUNER
by famous manufacturer for 35 to 38 Mc/s
| with knobs. Valves PCC8¢ and PCF80.
or valves UCC84 and UCF80. LAST FEW
DOZ. REDUCED ONLY 40/-.

TTA 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
wlth socket for BBC aerial.

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

PERSPEX UNSCRATCHED. (Post 2/- each or 6 post free.)
121 x 9% x § in. clear, 4 6: 14§ x 11 x ! in. clear. §'-; 15 x 12x 1 in,
tinted. @,-; 17 x 13¢ x 3/18 in. clear, 7/-. (AlS0 15 x 12 In. slightly
scratched at 3/-.)

AUTOMATIC RECORD
CHANGERS. COLLARO
CONQUEST with manual play
also. Turnover crystal pick-up.
4-speed. A.C. mains 200-250 v,,
see 1llus.

£7.10.0 ;. %,

GLADSTONE RADIO

or callers to 3 Church Road, Bristol 5 Tel. 51207

58A HIGH STREET, CAMBERLEY, SURREY,

For the last 30 ITA Con-
verters of this type (Brand
New and Fully Guaranteed)
we will accept the “Below
Cost” figure of ONLY 80/-,
(3~ P, & I} Redueced from

valves ECC8t—grey
hammer finlsh—Switch post-
tlons  OFF, ITA, BBC. Own
Power ﬂlmnly BUY IT NOW.

THE BRAYHEAD
TURRET TUNER,
27,7 0 post free. Complete
with booklet and fitting

instructions. State set
and model No. when
ordering.

Converts your 5-channel
BBC only set to receive
ITA as well,

ITA AERIALS clipplng to existing mast 12 in. dia. 3-element,
27/~ 5-el., 36/~; 0-el., 55/-; Loft mounting. 3-el., 20/~: 5 el., 27/83
Combined single BBC and 5-el. ITA, 75/~ with chimney lashings;
Co-axial cable semi-air-spaced. 8d. yd. or 20 vds., 12/8. Aerial
and oable prices carr. pald.

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

NEW WAXED TUBULARS, 350 v, or above, 3 of each, .001,
,002, ,005, .01, ,02, .05, .1 mF, Total 21 for 4/@, post paid.

NEW ITA AND BBC TUNER.
By well-known manufacturer for
superhet TVs with 35-38 Mc/s LF.
For all areas; covers all 13 channela.
Switch gives BBC and two ITA
selections. Suits G.E.C, sets BT4543,
4544, 5146, 5147, 5543, 6642 and 6641
without alteration. Easily adapted as aerial converter, and
instructions can be provlded free Has ITA and BBC coaxlal
sockets and separate Rain co!

WITH VALVES PCF80 and PCCB4. 22/6 (P. & P, 3/-).

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

GRAMOPHONE
AMPLIFIER with 5 in,
SPEAKER. On Fabric-
covered Baffle 12} x 5°.
Malins and Output Trans-
formers. Metal Rectifler,

ECL82 valve. Tone and
Plenty of Volume,

| I
Volume Controls.

On/Off switch, Fully
Guaranteed. Two Knobs supplied. Ready to play. Useful for
Stereo.
ONLY 57/-, post 3/-
BEREC “PIONEER” RADIO IN MAKER'S CARTON.

Valves DK96, DF96, DAF96. DL96. Berec Ever-Ready Battery
B103. 18/8 extra. Two Short Wave-
bands 2.6 to 7 Mc/s and 6.6 to 17 Mo/s.

(2/6 p. & p). In kit form with in-
structions and fully wired coil pack.
Two Short Wavebands £4. One M.W.
and 8.W. £4.5.0. Plus 2/8 p, & p,
Separate items supplied.

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
vay in not more than 6 monthly payments. See special terms for
A.M.-F.M. chassis. All new goods unless stated. Send 6d. for
16-page catalogue.
I

Tel. 22791
(Camberley closed Sats.)
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Editorial and Advertisement Offices:
PRACTICAL TELEVISION
George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.
© George Newnes Ltd., 1960.

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

SUBSCRIPTION RATES

including postage for one year

Infand - - £1.2.0 per annum
Abroad - - £1.0.6 per annum
Canada - - 19s. per annum
CONTENTS:
Page
Editorial .. .. 283
Guided Grid Valves 284
The EF50 Converter . 285
Short Cuts with a Multi-
meter .. .. 289
Resolution .. 291
Making Slot Aerials 292
Telenews .. .. .. 294
Western Summit TV .. 296
Voltage Regulation .. 297
Servicing TV Receivers .. 301

The TV Centre 304
? Frame Sync Separator 307
' Siting TV Aerials il
Underneath the Dipole 315
Letters to the Editor 319
Trade News 320
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Your Probiems Sol.vcd 323

The Edilor wll be pleased (o consider
articles of « practical nalure suituble
Jor publication In *'Practical Telerision.™
Such articlea should be awritten on one
side o‘ the paper only, und should con-
tain the name and address of the sender,
Whilst the Editor does not hold hiriself
responsible for the manuscripts, everyeflort
will be made to return them if a stamped
and ad tregged envelope s enclosed, All
correspondence intended for the Editor
should be uwddressed to. The Editor,
*Practical Televtsion,”” George Newnes,
Lid.. Tower House, Soulhampton Street,
Strand, W.C.2.

Owing to the rapid progress in the
design of radio and television abpuratus
and to our efforts to keep our readers

- in touch iwith the lufest developments.

e X

T e T e T S S D O O

“ we glre no warranty. that apparatus |
5 descrived in our columns is not the sub- -
1 Ject of Ietters potent.

S i e

5

FJ st s e

Copyright  in all drawings, photo-
graphs uand  articles  published  in
“Prareul  Televiston™ is  spedifically
reserred  throughout he  countries

signutory to the Berne Conrvention and
the (".5.4. Reproductions or imitations
of any of these are therefore erpressly
torbidden.

EUROVISION

HE interchange of live television programmes between

European countries has developed rapidly since the early

attempts made in 1954, and the communication engineer has
been presented with some interesting technical problems. Ex-
changes first took place in 1952 and 1953 and earlier in August
1950 when the BBC carried out two outside broadcasts from
Calais. This was the first occasion on which television had been
brought to British viewers from outside the United Kingdom.
The first programme to be simultaneously broadcast in two
countries, France and Great Britain, took place in July 1952.
This was made possible by the development of apparatus for
converting from the French 819-line picture to the British 405-line
picture and by the extension of the French television network as
far as Lille, thus reducing the number of temporary radio links
which had to be installed to connect Paris with London.

In 1954 a proposal was put to, and approved by, the Adminis-
trative Council of the European Broadcasting Union that the
Union should assume responsibility for -planning and supervising
programme interchanges. With the increasing complexity of
Eurovision, a technical co-ordination centre was needed, and this
was established in Brussels in January 1956. Initially its function,
as its title suggests, was largely passive but its functions became
progressively more active as time went by. The Eurovision control
centre, as it is more now correctly styled, is now analogous to the
national centres which control the various national networks.

in recent years radio-link equipment using decimetric and
centimetric waves has made possible a much more reliable system
of vision links. Methods of measuring and assessing distortion on
long links have now been drawn up and adopted and methods have
been devised for reducing and correcting this distortion.  Improve-
ments are continually being made although a more sophisticated
method of transcription from one line standard to another is still
needed.

The development of Eurovision has shown how the engineer. by
facilitating the exchange of ideas between countries, can improve
co-operation on the international plane. A few sporadic exchanges
have taken place with the countries of Eastern Europe and it
seems likely that permanent links between Western and Eastern
Europe will be set up in the near future. The handicap in the
establishment of a similar television link with North America
is likely to be its cost but meanwhile a scheme for the slow speed
transmission of ilm over the transatlantic telephone cable has
already been operated.

Only a matter of len years ago, no communication enginecr
could have predicted the continental coverage of television: it is
to be hoped that in ten years from now the coverage will be
world, widc.

Qur next issue, dated April, will be published on March 22nd
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superior performance and, with
suitable coil strips, can be used
for UHF reception. The tuner is
the product of Standard Coil
Products Co. Inc., and the R.F.

amplifier valve was developed as

a result of the co-opecrative effort
of R. C. A. Eland, Director of
Research of Standard Coil
Products, and two of the major
American  valve manufacturers.
The new valve—a 6ERS or 6ES5—

e i |
SE=N®

is used in the R.F. amplifier stage

Valves

A NEW TYPE FOR HIGH GAIN

HE trend in modern television design is to
T reduce the size of components and receivers

so that entertainment can be obtained with-
out the apparatus taking up valuable space. The
size of picture tubes is gradually ..

in an improved version of the
neutralised triode  or Neutrode
circuit. Additional elements are

included in the valve and are con-
nected to the screen grid. These
elements are termed by the
inventor ““the guided grid,” and
act as shield plates which draw no
current (Fig. 1). Their inclusion in the valve
reduces the anode-to-grid capacitance, thereby
increasing the anode impecdance. Radiation from
the local oscillator into the aerial circuit is also

being reduced so that the large
screen types need only shallow
cabinets. Reductions in the sizes
of other sections of the recciver,
such as LF. strips and time base
units have been made, but it is
only recently that the design
engineers have begun to make
smaller tuner units.

New Turret

Several new British designs have
beecn announced which are now
widely used and a new turret tuner
is now being marketed in the
U.S.A. and is substantially smaller
than other current types. The
reduction in sice is obtained for
the most part by using a new type
of valve known as a * guided grid ”
valve. The new miniature turret
occupies only a quarter of the
volume of earlier tuners but has a

Cathode

Beam
Grid
shield

Cathode  Grid

Fig. 1.—Internal construction of guided grid valves.

The tuner on the left uses conventional valves while the
smaller tuner on the right uses a frame grid valve.

reduced and with the increased

Anode . N ¢
_-—assembly anodc impedance the coupling coil
= in the anode circuit is less heavily
damped. As a result, the signal-
-~ Grid to-noisc ratio of the tuner is
improved and its gain is consider-

gj’_%" ably higher.
shield Although guided grid valves are
not available here as yet, no doubt
Anode British manufacturers will intro-

““assemply duce suitable types in the future.

The introduction of frame grid

) valves in this country has enabled
_'"j%/;: substantial improvements to be
Pt made in TV front end design. With

thesec new valves excellent recep-
tion can be obtained with simpler,
neater, and less bulky tuners and
the increase in efficiency enables
reception to be obtained even at
the limits of the fringe areas.
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The EF50 Converter————

AN INEXPENSIVE HIGH-GAIN UNIT

N a large number of published designs there turn the band switch to change the programmes,

I is a feeling by the user that more gain is no other adjustments being required to brilliance
required, but there is no means of *turning or contrast controls.

up the wick ” apart from adding an LF. or R.F, The writer, although just in the service arca
amplifier to the converter. With the circuit about  a mile uphill from g city centre, is living in an
to be deseribed, in a low-lying city, 30 miles awkward spot where five element aerials arc
from the transmitter. the gain can be increased necessary. and only a mile away on higher ground
until the picture goes negative, and this is not a  strong signals of Band 11l are obtained on an
swamp area, as a five element array is necessary  ordinary BBC *H” aerial by using the third
for a good picture. The grain is not normally  harmonic (Channel 4 and 8).

noticeable at usuul viewing distances. and the Converters _with modern valves specially
picture is very sharp and clear. with full trans- designed for Band IIl work quite satisfactorily
mitted bandwidth, here. but it is difficult to make a conventional

circuit work with EF30 valves. Many circuits
were tried such as EF50 R.F. and EF350 osc./mix.
two earthed grid triodes EC54s in cascode. and

Readers with contrast controls in the first R.F. EF50 osc./mix, two EF54 R.F. stages and EF50
stages of their receivers would be wise to fit one osc./mix. but none was really satisfactory until
in the last LF, or video output stage, and then the R.F. mixer and separate oscillator were tried,
first R.F. stage contrast would become the sensi-  and even then the signal was very poor until the
tivity control and in most cases could be left at  R.F. cathode decoupling condenser was removed
maximum. and the new control finally operated to  and regeneration was controlled by a variable
obtain correct contrast on BBC programmes and  potentiometer. The signal then improved 100 per
left alone. By this method the sound on the BBC  cent. At first glance. by removing the condenser
is not aflected wnd, mote important, neither is  the characteristics of the EF50 are altered: the.
the sound output from the converter affected. transit time. gain. mutual conductance should
With no perceptible oscillator drift. and the  drop and feedback be introduced. In fact. the whole
contrast controls arranged us above. the writer is  thing should be a dead loss on Band [T, but
in a rather fortunate position of only having to  in this case it is not so. Theoretically it should

H T+ 250-300V.

Contrast Controls

Input EE %
ZRS P8
B %
: = Qutput
L3 £e R7 =
cs T T
£r50, 42 EF50, 43
Vi ve
1 - — &2
2 - —
D
3
/ 9
. p2Z | L z
) -§3 13 RIE
skl ] L6 "6 Z
ca 03
| ——
ha

= | 1 R

Fig. 1.—The complete circuit diagram.
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work more efficiently with a low capacity of about
50pF than without one, and a low resistor, but
in practice this was not so.

The design requires to be well thought out in
advance to keep the wires from the components
to a minimum of }in. if possible. This is very

70 Bana 7 HT to

Aerigl Co-ix_ Converter
(C)onverm\
utput to T W = s
Recewer  Co-ax. _/ W HT to
T Power
| b Supply

e

~__
Bandswitch
\
Co=-ax.

Fig. 2.—The wiring of the bandswitch.

important, and great losses can occur if the wires
are 4in. or more in certain parts of the circuit.
With these valves the screened grid decoupling
condenser C3 is one example in the first stage. The
wire from this condenser to chassis should be as
short as possible, and must be to the same tag
as the earthy end of the first R.F. coil L2. The
same applics to R2 which must be wired close to
the cathode pin, as it is part of the tuned circuit.
On C4 the carthy end wirc must be very short,
and taken to the same chassis tag as C3.

The first stage in converters seems to be the
most critical and if weak signals are encountered
the design of this stage is usually responsible.

he mixer and oscillator stages are not eritical
provided reasonable precautions are taken.

Power Supply

The set will work quite well with lower gain on
200V, but at 250V, or higher, the gain is consider-
ably increased. The converter has worked satisfac-
torily at 300V up to 45 miles from the transmitter,

Converter Output
to Recerver

Co-ax

s

HT to
Converter

HT on
Power Pack

Bandswitch (in Converter Off ‘position)
Fig. 3.—Circuit of the bandswitch.

and may be satisfactory beyond this mileage under
suitable receiving conditions, Raising the H.T.
from 240V to 300V appears to have very little
cffect on the volume of sound but the vision is
very much affected. The L.T. is 6.3V at 1A. The
power pack is isolated from mains for safety, and
transformer fed.

PRACTICAL TELEVISION
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The Circuit

This is a three valve arrangement using an EF50
as R.F. amplifier, an EF50 as the mixer, and an
ECS2 (VRI137) as the oscillator. The circuit is
designed for 8022 co-axial input. Capacitor Cl
in the aerial lead has a marked effect on signal
strength and helps to improve matching to the
input. A value of 1000pF was found to give best
results. but as this is rather higher than usual a
variable trimmer can be wired in its place if
desired to find the correct value to suit individual
cases. This feeds into a filter circuit L1 and C2
and to the grid input coil L2, which is tapped
+ turn from the ecarthy end.

No improvement was found by winding a
separate primary over L2 for the aerial input,

B8 HI+ 300V,
Input L i’g%
o 00 = KN 330
= /OpF Eé 2} 12
I 10pF
l/nput
to
Mixer
20
pF p
0
Turns
| S——
Zs0n
= -3
-E q Turns
330 =
pE IKAZ 330
= pF
T HT—

é‘

Fig. 4.—An alternative circuit for the input stage.

although a separate primary of 2 turns will be
required for correct input matching if the cable
is 300¢2,

The cathode is not decoupled in the usual
way, but C4 is connected between R2 and R3
and the gain controlled by R3. By omitting the
usual condenser direct from the cathode to the
chassis, feedback is introduced, and also the input
resistance increased, thus reducing the damping
on the tuned circuit. As the input resistance of
the EF50 is only a few hundred chms at 200Mc/s,
losses would be considerable if 1.000pF was intro-
duced into the cathode circuit. The EFS54 has an
input impedance of some 7000 at 200Mc/s. and
this valve gives an improvement over the EFS0
for V.H.F. work. The EF54 has the suppressor
grid connected internally to the cathode, and was
not found as suitable for this circuit as the EF50.
Leaving the cathode completely unbypassed
reduces the mutual conductance slightly but this
seems to' be well compensated by an increase in
input resistance.

The output of V1 goes direct to C5, the coup-
ling condenser, and to the mixer grid.

www.americanradiohistorv.com


www.americanradiohistory.com

March, 1960

COMPONENTS LIST for Fig. 1
R110k Ci1—0.001F
R2—150¢2 C2—20pF
R3—300(2 C3—330pF N
R4—200¢2 C4—330pF
R5—2.2k C5—10pF
R6—100k C6—330pF
R7—100k C7—330pF
R8—2.2k C8—330pF
R9—4.7k C9—50pF (new. temp.
R10—10k co-efficient)
R11—27k C10—1i5pF
Cl11—2pF
All—IW C12—0.20pF
R10—1W C13—100pF
C14—100pF
Ci—Var. or Mica.
AH others ceramic.

The oscillator V3 is very stable. and no drift
was perceptible from the moment of switching
on to switching off, even after several weeks’ use,
which is most unusual at these frequencies. The.
oscillator is not the usual Colpitts type as the
Hartley type was found to be better. This valve
operates with two condensers. C9 and C10. to
couple the oscillator coil L5 to V3. C9 has
negative temperature coefficient. Ci2 is the
manual oscillator trimmer. The output from the
oscillator is taken through Cl1 and fed into the
mixer grid.

Qutput

The converted output is taken from the lL.F.
transformer secondary (which is in the anode
circuit of V2), and after switching is fcd into the
receiver.

The 330pF decoupling condensers were found
to be adequate. Larger ones up to 1,000pF were
tried and can be used without affecting perform-
ance. All the other condenser and resistor valves
must remain as stated. “Red” Sylvania EF50s
were found to be much better than the " silver”

d ble, and gave better contact,

The completed converter

R o ) S
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especially the spigot which is of different metal
and does not oxidise so rapidly.

Ceramic valveholders were used to reduce losses.
The sockets are silvered and turn black. Some
of this can be removed with carbon tetrachloride,
and a flat nail file very lightly passed up and
down the sockets a few times removes the rest.
Do not forget the centre spigot hole, and pinch
the spigot contacts together. Clean all the valve
pins the same way and make sure the aluminium
ring on the valve base which holds the spigot is
making good contact with the valve can. as both
these parts film over with age.

Screening ‘

At the start all the stages were screened from
one another and screens were also placed across
the valveholders. All this screening was removed

HIFI75v
t
10pR

10K

YWWVYY

fnput

@-—_L_zo;go

& \AAAAAAA

Output

VWWWV
~
%3
o]
o]

- AANAAA

2
Turns

]
L

= 5K

/000
pF

*+— e

AMAAAAAAA
VWYVYVY

=500

AMAAA AR
WYYy

HT—

Fig. 5.—Circuit for an EF80 input sfage.

piece by picce and now only coils L1 and L4 are
“canned,” with no ill effect on performance.

The valveholder bolts are longer than usual and
pass through the valve retainer ring, the valve-
holder collar, the chassis, and, underneath, the
solder tag, nut, Aladdin coil former, washer and
nut. This enables the coils to be as near as pos-
sible to the valves. On coils L2, L3. L5. only onc
bolt was required when the thick wire was soldered
in place. No holes were diilled through the chassis
for the cores as these were found not to be
necessary. Coils Li. L4 were held by two bolts
each and screened to prevent BBC pick-up.

The formers are %in. Aladdin with purple cores.
When the converter is working satisfactorily the
cores can be removed and a thin piece of elastic
inserted down the inside of the former and the
cores put back. This is necessary, especially if the
cores of L2, L5 are loose.

Wind the coils on 4in. control spindle and press
them on to the formers: as the formers are slightly
over }in. the coils make a tight fit
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The heater chokes are 5
wound on a thick knitting COIL DATA
needlc (plastic) which is also -
used for trimming purposes Channell L1 L2 L3 PriL4 Sec L5 L6 L7
after filing to a screwdriver 1 11 s 2% TS 5 10 10
tip e 2 10 2 2% 10 3 |s| 10 10
In  weak signal areas 3 9 5 2% 9 5 5 10 10
increase R9 across L4 to 6k 4 3 5 21 g 5 10 | 10
or remove it. It should be 5 7 5 2‘% 7 5 5 10 10
leéésibllg CFET SYNEEET Close | Space | Space | Close | Close Close Same
P ’ wound | diam. diam. |wound| wound wound as
Patterning 0 28 wire wire 28 28 26 L6
BRC and Ty coras bl V|| (2 ey swe || v
running side by side from L. -W.E. -C. -C.
the aerials have not bheen earthy | enamel spaced self-sup- |
found to be the cause of end | % from porting
patterning on I'TV unless the 22 primary
cables have been cut or S.w.g. | l
joined or extended.. If the enamel
BBC cable is cut or extended : : :
use a proper cable joiner. not #in. Aladdin formers with purple cores.

tape. as the cable inner must
be screencd. The Band |
co-ax must always be shorted out when receiving
ITV, or pronounced patterning will result. Switch-
ing the inner co-ax out of circuit or removing the
plug is not effective.

Keep the output leads from the converter away
from A.C. wiring in the power pack and mains
wiring.

The filter coil 1.1 will avercome patterning from
the BBC being fed into the unit. If patterning is
experienced on BBC, fit a switch in the H.T. lead

\ —er

Earthing —74
739

Banad IT
Q) ) Output
Socket

from the converter power supply or in the mains
lead. This is usually switched out automatically
when the band switch is operated. .

Although an ordinary 3-pole 3-way switch is
used without screening, no patterning will be
experienced if co-ax is used liberally. Connect the
co-ax screening to the nearest possible points of
the chassis or solder them to the metal pillars on
the switch framework.
Wiring

The lead hetween the converter and the
receiver should be as short as possible to
prevent BBC pich-up causing patterning.

(Continued on page 298)

LT Il
Ge3V @ :

~hscecseses

/nput ~
Socket| S

X

Fig. 6.—The complete wiring diagram of the converter.

f
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PRACTICAL SERVICING HINTS
TELEV]SION fault-finding with a multi-range

meter calls niinly for voltage tests of valve
feeds. occusional mains voltage checks and
continuity of circuits, windings. components. etc.
Quite properly, these constitute the bulk of diag-
nostic procedure. There are, however, a number of

Short Cuts with a Multimeter

PRACTICAL TELEVISION 289

By L. E. Higgs §

and the possibility of a bad heater connection,
makes the A.C. voltage test better if the connections
to valves and parts are accessible, Here, the nega-
tive of the meter (500V A.C. range) is clipped on
to the chassis and. with the other prod. the mains
is traced along the volts dropper, through the
thermistor. valve chain and
from heater to heater until the

O—o Jores T T herr 240k 240 240 break is detected. This often
aropper rmistor "y v v only takes a minute or so and
Por, there is no disturbance of the
circuit and even inaccessible
4 valves can be tested if the
240 (RIS j‘g: mains potentiul is found further
vo/ts Bregk = down the heater chain. Should
ov two or three valves be left
- ov untested by this method. then

240V AC No check them on the ohmeter.

+o Vorts ov |

o-—-o\c

Fig. 1.—Testing heater chains.

checks and uses of the meter that can speed up
the tracing of faults and in some cuses save the
requirement of another instrument or of fests by
substitution. pafticularly when the internal resis-
tance of each volts range is appreciated and
allowed for in tests.

Heater Chain Test (Fig. 1)

Many newcomers to fault finding when con-
fronted with an open circuited heater chain start
to withdraw the valves (not always one at a time)
and test the heaters for continuity until the defec-
tive valve is found. This is sometimes the best
way with certain sets. Generally, however. the
possible damage to valve pins, top caps and air
pips and the incompleteness of the test which
omits the thermistor, volts dropper, fuses. switch

l HT * l

b (4

For minimum instabillty
insert meter at —

(a)Total anode and

screen current
(b):Screen current
(c)Anode current

oc.
Current

T %‘

Fig. 2.—Measuring valve currents.

Current Ranges (Fig. 2)

Z The understandable relue-
tance of the harassed engineer
to make current tests with their

associated bother of switching off, breaking the
circuit, connecting up. lesting. and repair after-
wards. if the test shows to be uninformative,
makes the current ranges in quick servicing.the
least used.

bregk

/st

Avdio - N ><

250V
€ o

T

Fig. 3.—Testing coupling capacitors.

However. there are places where vital currents
can be measured with no trouble: remove the fuses
and substitute the meter. The fuses of some
receivers give the line time base current: heater
chain current (alternating): total receiver drain. A
number of anode currents can be deduced easily
by meusuring the drop across known resistor loads
by Ohm’s law.

Always insert the meter at the earthy end of
valve circuits and if instability is suspected owing
to the disturbance then decouple with a capacitor
across the circuit break—not across the meter
terminals despite the convenience of this.
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D.C. Volt Checks

Do not forget to check the cathode voltage.
where applicable. after checking the anode
and screen potentials. The voltage across the
cathode resistor can be very informative, and from
it. the total valve current (screen plus anode) can
be deduced easily by Ohm’s law.

Leakage Meter (Fig. 3/

When a positive potential shows on an output
valve grid. a leaking coupling capacitor. valve gas
or inter-electrode shorts can be responsible. By
making only one disconnection to the coupling
capacitor, at the grid side, the grid can be isolated
and by placing the meter (250V D.C. range)
between the end of the capacitor and chassis. no
voltage should show after the initial charging kick.
A slight steady positive voltage proves a leaky
capacitor almost as well as a megger test. If the
condenser proves normal, a blob of solder from
the iron makes good the only circuit disturbance.

Detuning Effects

« Most of us make allowance for the meter drain
when measuring in high impedance circuits, yet [
'am still surprised when checking an AVC voltage
first with a 1000Q/V meter and then with a4 valve
voltmeter. One showed approximately 10V, on
tune, using the 400V range. yet the valve voltmeter

Suitable
O.C. Volts
O~ —
2. Styn Suspect
M0 o

Fig. 4—Using the meter as a substitute for a
high resistance,

read 35V. Some of this difference was due to a
detuning effect on the output tuned circuit caused
by the meter leads. Always bewure of the capaci-
tive effect of the prod lead when probing R.F.. I.F.
and oscillator circuits or the frequency sensitive
sections of the time bases in TV.

Substitute Resistor (Fig. 4)

The D.C. voltmeter can be used to advantage us
a substitute grid leak. a high anode. or screen.
resistance just by bridging it across the suspect
component and switching to the appropriate range.
If you need 0-5M. W, then switch to 500V on a
1000€2/V meter or 25V on a 20,000(/V meter. but
of course, start as usual with the highest volts
range first and work down. in case too high a
potential is dropped across the meter. Once a
quick test like this proves the part faulty or
eliminates.it. work can continue. There is no need
to find a substitute part, fit it in and probably
remove it again.

March, 1960

Audio Tracer (Fig. 5)

To save switching on the ’scope or reaching for
the phones, just to make sure a line or frame
oscillator is functioning, or to monitor the presence
of a video waveform on the cathode of a dead
picture tube. try linking the top of the volume
control to the point of test (preferably at a low
H.T. potential), again using the 1000V D.C. range.
This high resistance to a high gain point allows
sufficient waveform to the volume control to give
a4 clear audio indication in the speaker and any

AF
o - Horiz
i BN 7}
H
L]
—— ]
[ : Ve
ert.
Yo 78.
H
)
)
L
' Sync.
L]
Volume Sep.
Contro/
1000V OC Vision to
' Tube
=0 [og

Fig. 5.—Monitoring audible waveforms by
using the audio stages of the receiver.

D.C. present is made virtually harmless through
this high leak. This is a good quick check to see
il a circuit point has an audibly indentifiable
waveform present or not—and using only this
convenient high meter resistance on its own flex
leads. missing sync can often be traced.

APC Controls

The ohms range can be used when working on
TV for purposes other than continuity and resis-
tance measurements,

When checking the operation of an AGC line.
switch on the meter to the ohms range. clip it to
the chassis and touch the suspect line terminal with
the probe. If the L.F. stages are biased back. the
application of this low positive D.C. meter voltage
will raise the gain und. if a reduction test is
required in a line normally negative, then reversing
the meter connections will show whether the
control line is effective and the missing or excessive
control voltage can be traced back. Manual con-
trast control lines can also be tested in this way as
can missing bias on limitor diodes.

Electrolytics

Electrolytic capacitors can be tested (out of
circuit) with the high ohms range. by connecting
the meter, with correct polarity to the capacitor
and observing the violence ‘of the charging kick.
A final high resistance reading shows a low leakage
factor. With a little experience of various values
and working voltages this method gives a quick
check of electrolytics before fitting them into a
circuit.

'
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Resolution

3MC/S DEFINITION IS NOT
ALWAYS AN ADVANTAGE

By J. K. Lockyer

HE *“goodness” or quality of a picture is
T determined its definition. and by this we mean

the faithfulness of the reproduction as com-
pared with the original. We have a homely parallel
in the pictures produced in periodicals. If a picture
from a newspaper or magazine is closely examined
with the aid of of a magnifying glass. it will be
seen to be constructed from a large number of
elemental dots. In the dark areas the dots are
very close together while in the lighter areas they
are farther apart.

The dots are produced by the photographic
process employed in making the plates for printing.
In high-speed presses using fairly coarse paper
such as newsprint the dots are larger and fewer in
number; we cannot have too many dots as the
process of printing at high speed on this class of
paper would clog the plate and a very blurred
reproduction would result.

Detail

When the speed of printing is slower and very
finely graded paper is used then the dots can be
made smaller and there will be many more of
them. The practical result of this is that a picture
produced on newsprint is lacking in fine detail.

The important point to note is that where the
dots are smaller. a greater number are required to
cover a given area. and the smaller the dots (or
in other words the greater the number of picture
elements) then the greater is the detail produced.

A similar reasoning exists in TV practice. For
example. a receiver which has very good definition
will show the strings attached to the puppets in a
puppet show: a receiver with inferior definition
will not show the strings and the viewer just does
not see them and the puppets appear to be entirely
self-activated.

In order to arrive at some standard of quality it
has been stated that if the horizontal resolution is
equal to the vertical resolution then satisfactory
definition is achieved.

Estimating Bandwidth

In the 405 line system using interlaced scanning
we have in each half cycle 2024 lines. Of these
lines 14 are taken up for synchronising purposes.
leaving « total number of 188} lines containing
picture intelligence. Therefore. in each complete
interlaced picture we will have a total of 377 lines
containing picture intelligence.

In other words our picture is actually 377 lines
high. The ratio of width to height is 4:3. or we
can say that each line is 4/3 times as long us the
height of the picture. If there are 377 lines we
can say that the vertical dimension contains 377

PRACTICAL TELEVISION ' 291

elements and one line should therefore contain:
4

- X 377 = 503 elements.
D

Our line will therefore be divided into a total of
503 elements. half of which will be blach and the
other half white. We can represent the white
squares as positive pulses and the black squares as
negative pulses: the result is an alternation which
is something like a sine wave. There will, therefore,
be a total of: ’

1{503) = 256% cycles for each line.

Now there are 377 lines in the active picture so

the total number of cycles in each picture is:
2564 x 377 = 96,700 cycles.

The number of complete frames transmitted
each second is 25 and there will therefore be a
total of:

96.700 x 25 = 2.417.500c¢/s.

= 2.4Mc/s approx.

From the above it will be seen that we could
have adequate definition for a‘bandwidth of only
2.4Mc/s. Unfortinately there is one flaw in the
argument and that is in interpreting the square-
wive formation representing the black and white
squares directly into a simple sine wave. In actual
fact the square-topped waveform contains an
infinite number of harmonics and to obtain a good
approximation the bandwidth would have to be in
the region of 3.0Mc/s wide.

This is obviously not practical: the total number
of picture elements is taken as if the whole of the
lines were active lines which gives a frequency of
about 2.75Mc/s.

An example of a well-interlaced scan.

Resolving the 3Mc/s Bars

In order to obtain the best definition from the
signal transmitted. it should be possible to align
the set to that the 3Mgc/s bars are visible.

For the majority of home constructors the only
time available is on Saturday mornings and quite
a large number of Saturdays are required before it
is possible to complete the job. It is a fairly simple
matter to resolve the 1Mc/s bars and not at all
dithicult to resolve the 1.5Mc/s bars. The 2.0Mc/s
bars are a little more difficult and the 2.5Mc/s bars
require a great deal of patience. The 3.0Mc/s bars
are rather difficult, and while many commercial
receivers will show those of 2.5Mc/s they do not
reveal the 3.0Mc/s bars.

Factors Affecting Bandwidth

It is important to remember that there are factors
other than the tuning stages which affect the band-
width., [t is possible for the tuning stages (0

* (Continued on page 308)
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Making Slot Aerials

EASILY INSTALLED IN THE LOFT

S the number of television transmitters
A increases many mere viewers are getting
better signals by virtue of the increase in
signal strength in their locality. However, the
increased signal strength often brings other
problems with it, not the least being the production
of *ghost” signals which can often completely
spoil reception.
The slot aerial is a very effective antidote to
ghost troubles besides being one of the best
types of aerial to erect in a loft where space is

By J. B. Lancaster

A rod aerial uses the electric part of the electro-
magnetic wave: we can say it uses the electric field.
The cap-transmitted wave consists of two
fields. one being electric and the other being
magnetic. It is possible to make an aerial which
will make use of the magnetic field.

Length

Fig. 1 shows the scheme. Here we have a metal
plate in the centre of which is cut a slot. The
length of the siot *“ L ” determines the wavelength
to which the aerial will tune and is made the same
length as a normal dipole. The width of the slot
has a bearing on the bandwidth of the signals

received but is not over critical

/—3%//3

and can be in the region of 9in.-
12in.

Fig. L.—Simple slot aerial.
Fig. 2.—Connecting the feeder.

restricted. and more and more amateurs are
investigating the possibilities of them.

In Band Il they are also received with favour
and. because of the smaller dimensions. outdoor
slots are u practical possibility.

/

Polarisation .

Whether a wave is vertically or horizontally
polarised is determined solely at the transmitter,
the deciding factor being the plane in which the
aerial is situated.

If the uerial is placed vertically, then the field,
will be vertically polarised and vice versa.

It is important to note that when receiving a
signal the maximum results are obtained when the
receiving aerial is placed in the same plane as the
sending aerial. For a vertically polarised signal
this means that the receiving dipole must be
mounted vertically.

The dimensions of the material
surrounding the slot should be sufficient to cover
the electric and magnetic fields which would
surround a dipole and the minimum figure for
satisfactory operation can be taken to be in the
region of one-fifth of a wavelength.

The slot can be taken to have similar character-
istics to that of the complementary normal dipole
which is in the form, of a strip.

Another interesting point is that the surrounding
material need not be of solid construction; the
aerial will work quite effectively if an open mesh
material such as chicken wire is used.

It should be noted that the slot aerial uses the
magnetic part of the electro-magnetic field and as

e e

];—i.—lsox —

80 Q———»

; Ay i

Fig. 3.—A matching section.

Table I: Overall size of wire netting.
Channel Length Width
1 : 15ft Oin. St Oin.
2 14ft Oin. 5ft Oin.
3 12ft Oin. 4ft 6in.
4 10ft Oin. 4ft Oin.
5 9ft Oin. 4ft Oin.
8 3ft 6in. 1ft 6in.
9 3ft 6in. ift 6in.
10 3ft 6in. 1ft 6in.
11 3ft 6in. Ift 6in.

Table II: Length of slot.

Channel Length
1 10ft 10in.
2 9ft  4in.
3 8ft  6in.
4 7ft  9in.
5 7t 3in.
R 2ft 54in.
9 2ft  Sin.
10 2ft  4in.
11 2ft 34in.
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this at right angles to the electric field the slot must
be mounted at right angles to the normal dipole.
For vertical polarisation, then, the slot should be
mounted horizontallv and vice versa.

The material in which the slot is made can be
of very simple form and %in. chicken wire will be
found quite suitable.

Connecting the Feeder

At the centre of the slot we have an impedance
of about 500 ohms, which is approximately the
impedance of a triple folded dipole.

For correct matching 600 ohm balanced twin
feeder should be used. Connection can be made
at the centre as shown in Fig. 2, triangular metal
plates (brass or copper or tin) being fitted at the
centre of each inner edge. -The distance between
the ends of these pieces should be Jin.

Where the receiver uses a different feeder input
(usually 80 ohm instead of 600 ohm), then a

T —"
R T A
O e g B B

L e
G

(a) () -

Fig. 5.—(a) A folded dipole; (b) A folded slot.

matching stub or transformer must be used. A
simple method is to use a quarter wavelength
section of 150 ohm balanced twin cable connected
between the 80 ohm feeder and the aerial as shown
in Fig. 3.

Fig 4 shows the method of connecting coaxial
cable. The cable has its sheath removed to expose
the outer conductor. Cut the inner polythene so as
to leave about 6in. of the inner conductor avail-
able. and then there should be sufficient bare outer
conductor so that it can be fitted along one half
of the slot. (The length of this portion will vary
with the length of the slot and hence the wave-
length it is desired to receive.) It is important
that the outer braid should not touch the aerial ut
any other point than along the bottom edge of the
slot as shown in the diagram.

Soldering

In order to make good.contact. the braided outer
cover should be bound and soldered at intervals
along the bottom edge of the slot at not more than
12in. between the points. It is a good idea to
strengthen the edges of the slot all round by the
use of heavy gauge copper conductor, especially if
chicken-wire netting is used.

The braided outer cover goes along one half of
the slot. In the centre of the other half is fitted a
length of stout copper wire or rod of brass. copper
or. duralumin. It is fitted so as to lie halfway
between opposite edges of the slot, one end being
central in the slot and the other end %in. from
the vertical edge.
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Stout copper wire is used to connect the rod to
the slot edges at intervals of not less than 1ft as
shown in the diagram. ’

The centre conductor of the coaxial cable is
connected to the rod at the central position.

This method of connection overcomes the
objection of balance-to-unbalance conditions and
the matching of 80 ohm coaxial cable to the 500
ohm slot.

Fig. 4.—Connecting coaxial cable.

Folded Slots

When a normal dipole is folded the impedance
is increased four times. When a slot is folded the
impedance is reduced by a quarter. Therefore,
where space is available, a simple method of
reducing the impedance of the slot is to fold it.

In Fig. 5(a) we have shown the elements of a
folded dipole and in Fig. 5(b) the clements of a
folded slot. The centre section “A™ must be
insulated from the outer *“B” and this involves
difficulties with mechanical construction.

At the U.H.F. range such application becomes
more practical and slots can be arranged in curtain
arrays as shown in Fig. 6.

Practical Slot Construction

The construction of slot aerials is of the simplest
degree. All that is necessary is a quantity of wire
netting with some copper wire or rod and some
solder.

The overall measurement of the chicken-wire
netting is given in Table | and the slot dimensions
in Table It for Band L

Fig. 6.—Curtain slots.

Use lin. chicken wire. though lin. can be used if
to hand. Cut the overall dimensions as given in
the tables. and if the dimensions cannot be accom-
modated within the width of the wire, then two
pieces can be joined together provided copper wire
is used. which is tinned and is soldered at every
possible point.
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Television Receiving Licences

'[‘HE following statement shows

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

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

Reginn Total
London Postal a0 .+« 1,773,581
Home Counties 1,347,013
Midland oo 1,546,367
North Eastern 1.654.684
North Western 1,356,348
South Western 00 .. 842.682
Wales and Border Counties 602,443
Total England Wales 9,123,119
Scotland .. 859,839
Northern Ireland 131.461

Grand Total . 10.114,418

Cardiff TV Centre

B3BC TV in Wales is now fully
technically equipped for tele-
vision. At the television studio
centre in  Broadway. Cardifl.
. are two studios, a scene dock,
© wardrobe. make-up room and
“eight dressing rooms, as well
as the associated technical
areas. Television from the Welsh
studio  began in 1955, but
recently the facilities have been
re-cquipped. The first programme
from the new centre was broad-
“cast just before Christmas.

- Colour for China

. ONE of the latest E.M.I. colour
o telzvision cameras Jeft the
. Hayes headquarters of E.M.l.

Electronics Ltd.. recently en
route for China. With the camera
went control equipment and a
Rank-Cintel large screen colour
projector, which together form a
complete closed circuit installa-
tion. It is the first colour tele-
vision equipment to be exported
to China by a British company.
Designed specially for a wide
range of industrial, medical and

scientific applications, as well as
for broadcast studio use, the
colour cuamera incorporates
several outstanding features. It is
of an entirely new British design,
and uses three vidicon tubes, and
a novel optical system to give an
improvéd duality even under
difficult lighting conditions. It
carries a lens turrct with four
positions. and the optical system
has been designcd so that the
maxtmum amount of light falis
on the photo-conductive surfaces
of the vidicons.

Notable for lightness and smali
size. it also has the advantage of
being checaper and easier ' to
operate than the more elaborate
Image Orthicon camera. Capable
of producing broadcast quality
simuftaneous colour television
signals on either 405, 525 or 625
line standards. the camera is

EWS

el g

suitable for use in compatible
television systems.

Amateur TV Convention

'I‘HE’ﬁfth Amateur Television
~ Convention, arranged by the
British Amateur Television Club,’
will be held in the Conway Hall,
l.ondon W.C.1, on Saturday, 10th
September, 1960.

Educational TV

'I‘HE Radio Corporation of

America has recently com-
pleted a survey made at the
request of the Dominican
Republic Government on the
possibility of using television in
the drive to end illiteracy. For
the survey, R.C.A. has had the
advice of several education

experts.  Improvements which
could be introduced into the
present television system to
increase  reception, including

s ¥

n announced recently a

portable

transistorised TV Receiver which is claimed to be ready for
mass production. It has an 8in. screen and the tuning covers
14 channels. Its weight is just over 12}lb.

i
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three new relay stations, have
been suggested. Programmes will
range from the purely technical
to the educational and cultural.
R.C.A. has studied the life and
interests of the people so that
programmes of human interest
and of educational value can be
sent out.

The Dominican Republic
Ambassador in Washington, in
welcoming the report on behalf
of his Government, said that as
well as bringing the benefits of
a higher level of education to the
Republic it was hoped that other
countries in the world with
similar problems would be able
to make use of the full R.C.A.
report.

Appointments

l\IR. H. J. Walters, Senior

Public Sales Representative,
has been appointed an Assistant
Sales Manager for the Public
Sales Division of Belling and Lee
Limited, with effect from 1st
January, 1960.

His duties include the super-
vision of the field activities of
all technical sales representatives
in the division, the training of
new representatives and the
introduction of new products.
Mr. Walters will also represent
the Sales Director at certain trade
functions throughout the country.

Mr. C. R. B. Townend, M.A.,
A.C.A., Secretary of Belling and
Lee Limited. has been appointed
to the board of Executive
Directors with effect - from 1st
January, 1960.

TV for ‘““Oriana”

PASSENGERS in the Orient
Line's new 40.000-ton luxury

liner Oriana will be able to
enjoy local television pro-
grammes at ports of call

throughout the world, and closed-
circuit telecine and live television
programmes while the ship is on
the high seas.

Oriana will” be the first pas-
senger vessel in the world to be
equipped with a completely co-
ordinated internal and off-air
television service. The order for
the entire system has been nego-
tiated by the Marconi Inter-
national Marine Communication
Co. Ltd.. acting on behalf of
Marconi’s Wireless Telegraph
Co. Ltd.. who have designed and
engineered a unique marine tele-
vision installation, enabling
standard and unmodified tele-
vision broadcast receivers to be
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used for reception of local
transmissions in any part of the
world.

The installation provides for
the reception of television broad-
casts employing the 405-line
system used in Britain. the 625-
line system used in Australia and
the greater part of Europe. and
the 525-line system used in the
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television system has been
specially designed by EM.L
Electronics Ltd., to operate under
all weather conditions, and will
be used to assist the police in
traffic control while road widen-
ing work is in progress. Without
the aid of television three police-
men would have been required
to regulate traffic. The point

Many of the independent television - companies { have - facilities for

the use of videotape recordings. Granada have rehoused an Ampex

TV recorder in a small console for mobile use. The interior:of:the
videotape recording:vehicle:is<shown.above.

United States. Canada, Japan and
some South American countries.

ITA Appointment

"1‘HE Rt. Hon. Reginald Bevins,

M.P., Postmaster General,
has made the following appoint-
ment to the Independent Tele-
vision Authority.

Sir (Frederick) Lucius O’Brien,
from 1st January. 1960, to 29th
July, 1964.

The appointment of Sir Lucius
O'Brien fills the vacancy caused
by the expiry of the term of
office of Lt. Col. Arthur
Chichester. * .

Sir Lucius will make the
interests of Northern Ireland his
special care.

TV Traffic Control

wCLOSED circuit  television,
" which enables one policeman
to control four busy traffic lanes
at West Drayton., Middlesex,
went into operation recently. The

www americanradiohistorv com

duty-policeman is:ableitozwatch
traffic conditions on two ‘roads,
which he would not otherwise be
able to see. on a monitor screen
set up in a special police box.

The television camera has been
mounted on a lamp standard
twenty feet above ground. To
protect it from rain and frost,
the camera is enclosed in a
special weather-proof housing.
Fven under difficult lighting con-
ditions. the highly - sensitive
camera is able to relay good
quality pictures to the police box.
The installation is expected to be
in use for about a year, during
the reconstruction of a railway
bridge spanning High Street and
Station Road, West Drayton.
Closed - circuit  television was
chosen because there was mno
other effective way of controlling
the intersections during periods
of heavy traffic. When traffic is
comparatively light. the signals
will operate automatically on a
** time shared ™ basis.
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Western Summit TV-—

RELAYING PICTURES TO AMERICA

of President Eisenhower from Turhey

through the BBC to New York using cable
film. the BBC is co-operating with the National
Broadcasting Company of America on another
news enterprise.

During the Western Summit Conference in
Paris from December 19th to 2ist. 1959, the BBC
provided technical facilities to enable the NBC to
show recorded news pictures to American viewers
in the quickest possible time.

Recordings

The pictures were sent from Paris. using the
French television standards of 819 lines. 50 fields

FOLLOWING the successful relay of pictures

per second, over the Eurovision circuit to the -

British Post Office terminal of the cross-Channcl
radio link at Tolsford Hill near Folkstone. From
this point the signals were trunsmitted over BRC
super high frequency radio links to the Crystal
Palace television station and from there to the
BB(’s Research Department at Kingswood
Warren, Surrey. Here the pictures were converted
to American television standards of 525 lines 60
fields per second on equipment which has been
specially developed by the BBC. The picture
signals at the converted standards were then trans-
mitted by radio link via Crystal Palace to London
Airport where they were recorded on video
magnetic tape equipment together with the associ-
ated sound signals which were fed from Paris by
line. The recordings were then dispatched by
transatlantic plane direct to New York. In
addition film material can be transmitted over the
transatlantic telephone cable by the BBC's cable-
film process. :

Thus video short film

tape recordings and

sequences of the events in Paris were made avail--

able to the NBC in New York with the minimum
of delay. Pictures recorded in Paris in the
morning were on the American screens in the
early evening. i ‘

These arrangements were in operation during
the period. December 17th to 22nd.

As a safeguard against breakdown most of the
radio links were duplicated and others had reserves
which could be brought into service at short notice.
In addition the pictures and sound were recorded
on video tape at American standards by the BBC's
Research Department at Kingswood Warren as
well as at London Airport and these duplicated
recordings were despatched to London Airport by
fast road transport.

Standards Conversion

The equipment for converting the vision signals
from the French 819 lines 50 fields per second
standard to the American 525 lines 60 fields per
second standard, on which this video recording
operation depended, has been developed by BBC
engineers along similar lines to that which they
pioneered for the conversion of European tele-
vision standards to the British television standard
for Eurovision. In this case, however, there was

the additional problem of the ditferent field
frequencies to be solved.

The conversion was carried out by displaying
the pictures at the original standards on a picture
tube which wuas scanned by a television camera
operating on the required” standards. The low
frequency flicker, caused by a small difference jn
the field frequencies of the “original and converted
pictures, which may have been ipresent when
converting from European to British standards
was  smoothed out by use of a display tube
phosphor having a sufficiently long after-glow.
In  converting from FEuropean to American
standards the difference in field frequencies gave
rise to a flicker aut 10 cycles per second, which
could not be climinated in this way without
intolerably bad portrayal of moving objects.
This problem was overcome in the BBC standards
converter by means of a new technique which
reduced the flicker to a satisfactory level by
adding to the converted picture a correcting signal
which was applied so as substantially to remove
the flicker.

Cablefilm

For the BBC cablefilm transmissions the
pictures were fed from Paris over the Eurovision
circuit to the Post Office terminal at Tolsford
Hill near Folkstone. Here the vision signals
were converted from French to British television
standards and then fed to Alexandra Palace
where the lémm optical film telerecordings
required for cablefilm process were made.

The new cablefilm system was developed by
the BBC for transmitting short film sequences
over the Atlantic telephone cable and was first
brought into use on June 18th. last year. on the
occasion of H.M. the Queen’s departure from
London and arrival in St. John's, Newfoundland.
for her Cunadian tour. The system achieves the
necessary economy in bandwidth so as to be within
the capacity of the Atlantic cable first by restric-
tion of horizontal and vertical definition and by
transmitting only alternate frames, and secondly
by reduction of the transmission rate so that one
complete picture is transmitted over the trans-

,atlantic cable cvery eight seconds, ie., at one

hundredth of the normal rate. Thus a half-
minute film sequence is transmitted every S50
minutes. There is some loss of picture quality
in the process, but the system makes it possible
for short film sequences to be transmitted and
reproduced in much shorter time than it takes to
fly a film across the Atlantic,
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Voltage Regulation

'DETAILS OF THE METROSIL
By G. K. Crossland

EVERAL readers have written to us recently

to ask for details of the uses and operation

of Metrosils. In view of this interest. it is felt
that a short article in this connection would be of
general interest to constructors and experimenters.
The Metrosil is an clement possessing a non-linear
volt-umpere charucteristic. produced by Metro-
politan-Vickers Electrical Co. Ltd.

Properties

For gencral use. the Metrosil takes the form of
either a round or square rod, or a disc, and appears
very similar to an ordinary carbon resistor. As
opposed to an ordinary resistor., however, which
follows Ohm’s law, the current in the Metrosil can
be made to rise approximately 20 times simply by
doubling the voltage across it: and further. by
trebling the applied voltage the current increases

H.T+ Line
Line
Cutput 7o Line
Transform’r Deflecting
S Coils

i

EHT to Tube

EHT
. Smoothing

Metrosi/
S Capacitor

Chassis

27

Fig. 2.—Using the Metrosil to improve
EHT regulation.

by approximately one hundred times. This
property of the Metrosil is shown in graphical
form by Fig. 1. and can be expressed mathe-
matically as 1 = KEa., where I is the current, E
the applied voltage, and K and a are constants.

The value of K depends mainly on the physical
characteristics of the clement, while (a) is mainly
dependent on its make-up. A normal Metrosil
clement has a value (a) of 4 or 5. which means that
the current in the element varies as the fourth or
fifth power of the applied voltage. (R. W. Sillars.
“ Metrosil ” ** The Metropolitan-Vickers Gazette.”
July., 1944)

Before proceeding it 'should be mentioned that.
as opposed to a Thermistor, a Metrosil is primarily
a voltage operated device and. for normal applica-
tion. use is not so frequently made of its inherent
negative  temperature-coefficient, although in
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Fig. 1.—The non-linear characteristic of the
Metrosil. '
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certain circuits it may be desirable to allow this
characteristic to compensate for the positive
temperature-coefficient of a copper coil which
might also be included in the network.

Applications

A typical application for Metrosil in a television
set is shown in Fig 2. Herce the element will be
scen to occupy the position of a bleeder resistor in
the EHT system. It does, in fact, load the EHT
system to a varying degree. but the actual
magnitude of toading depends on the voltage. If,
for instance the voltage tends to rise as a result
of a reduction in beam current—caused by a
reduction in the overall brightness level of the
picture— the voltage across the Metrosil will also
rise. and as a consequence it will pass more
current. This rise in EHT current will, therefore.
counteract the rise in voltage, and in this way
maintain a fairly even EHT loading. irrespective of
beam current. A similar effect will, of course, occur
should the picture become brighter, and the EHT
voltage have a tendency to fall.

200v. HT+ Ling

¢/ OLJ?,:ut
00/ - Transform'r 7o Line
S Deflecting
~J Coils
™~
Metrosit

EHT
Rectifier
e Heater
Boosted
First Anode

Potentia/

' Line To
Output EHNT Rectifier
Valve

Anode
Fig. 3.—Obtaining a boosted first anode potential,

H.T. Boost

Another application of this versatile element is
an aid to obtaining a first anode potential for a
tetrode picture-tube. A potential here in the region
of 300V or more is desirable to provide optimum
focus. and in certain sets 200 to 250V represents
the maximum D.C. voltage available.

A suitable pulse voltage can often be found on
one of the inductive components associated with
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the line timebase. This voltage can be rectified by
a Metrosil and used quite successfully as a first
anode potential. Fig. 3 shows a typical circuit of
this arrangement in which the pulse voltage is
picked up from a tapping on the line output trans-
former. This produces about 200V above the H.T.
line potential across CI.

It is often possible to obtain a pulse potential of
suitable magnitude from the blocking oscillator
transformer or from a feedback winding on the
line output transformer, while in certain cases the
voltage which is developed across the line deflect-
ing coils can be used. In all cases. however, the
relevant voltage is in the form of a pulse which is
developed in the line output stage during the line
flyback.

Pulse-voltage rectification takes place mainly
owing to the relatively low A.C. impedance. as
opposed to D.C. resistance, of Metrosil. This
characteristic can also be used to advantage in the
cathode circuit of a video amplifier valve. Fig 4
shows such a circuit in which the Metrosil acts
successfully as a bias resistor, but owing to its low
A.C. impedance it tends to prevent the feedback
of inverse video voltages. It can, therefore, be
compared in operation to a bias resistor bypassed
by an infinitely large value capacitor to minimise
attenuation at the low video frequencies.

In conclusion it should be mentioned that the
three briefly described Metrosil applications must

March, 1960 -
H.T+
p:
7 o
fomar® ﬂ.‘- Picture-Tuse
from === and
Detector - Sync, Sep,
- . 4 ==
-IIJ__I Video ‘
S Amplifier
'S Metrosil
— Chassis

Fig. 4.—A Metrosil in the cathode circuit of a
video amplifier assists in maintaining a linear
response.

not be considered exhaustive, for in the field of
electronics generally it has hosts of applications,
some of which it is hoped may now appear obvious
to the experimenter.

THE EF50 CONVERTER
(Continued from page 288)

Keep the wiring short and wire components
right to the valveholder where possible,
especially V1. When * earthing ” V1 spigot, solder
the wire at the bottom of the spigot tag nearest
the valveholder. Position R2 to be at least 4in.
above the chassis.

Alignment

Turn down the gain control at least a quarter
of the way. Switch on the converter, place the Band
I aerial lead on the grid of V2 and tune L4 for
maximum vision. Remove the aerial, plug in
the Band 111 aerial and set C12 and the cores of L1,
L2, L3 all midway and L5 on a level with the
former top. Tune L5 slowly and rock C12. Vision
may be received in two positions of the core of
L5 but there is only one where sound and vision
are received together; this is the correct one. Tune

for maximum sound, then tune L2. This tuning
© may be a little sharper than might be expected,
and if the gain is set too near maximum, the
removal of this core or the aerial may cause VI
to oscillate to give a bright plain raster, and no
signal will be received. Keep tuning L2 and LS,
and when a signal is received tune L3 for maxi-
mum vision. This coil* tunes rather broadly. Now
tune L4 for maximum vision, and turn the core
slightly towards the sound if. necessary and
increase the gain with R3. Now tune L1 if pattern-
ing is experienced: this may not seem to have
much effect. as it tunes broadly, but it removes
BBC patterns. Finally set C12 oscillator trimmer
for maximum sound.

The gain control was a 3000 wire-wound
midget pot, as it was to hand, but it can be 5000

or up to 1kQ, but then R4 is omitted, the slider
being taken direct to chassis.

For those who like to experiment, the circuit
in Fig. 4, with EFS0 valves, has slightly less gain.
Do not omit the condenser in the aerial lead.

A view of the complete converter.

With the EF80 it works exceptionally well on low
voltages (Fig. 5). About 10pF seemed about right
for matching in the aerial lead: a postage stamp
trimmer was used. This matching was found to
be very important for this valve, as the impedance
of the valve is altered and mismatching takes
place_ when the aerial is taken to the cathode.
The EF50 requires 1,000pF aerial condenser, but
this can be varied to suit individual requirements.
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T-YALVE AM/FM RADIOGRAM CHASSIS|
I

2y

Surplus Bargain
Offer

Valve Line up :
ECCBS, ECHSI,
EF89, EABCBO,
EL84, EMBI, EZB0.

3 waveband and switched gram :

positions. Med. 200 m.-500 m,,

Long 1,000 m.-2,000 m., VHF/FM 88-95 Mc/s. BAND 3 TV CONVERTER

4 Controls. Vol On-off, Tone, Tuning, © Ail channels 7-13 (180-205 Mc/a).

Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning. Mk, 2 logalhrsldawg mcociesdglmul‘t using

Philips continental tuning insert with permeability tuning on B & ironite,  Bulliin Powe Buppry

FM, and combined AM/FM IF transformers, 460 Kc/s and 10.7 Me¢/s. Dust |‘200-250 v. A.0. Bize 6iin. x 3fn. x 4in. Simple

core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. 1o fit—only external plugein connections.

%hwan outplusc. Semi}:ivizy and reprodtéctionlof a very hligh dsalnldla{d. \ryh;dlanl%nllgned ready to use. Only 78/6,
assis size 133in. x 63in. Height 71in. Edge illuminated glass ial in. . & P. 2/8.

x 3in. Vertical pointer, Horizontal station names, gold on brown back- gtl':e‘;s "‘:;”,gf;ff'sslf"e;:‘g’_nnc AerlaiiBosket

d. A.C.200/250 v. operatio 3 :

groun v. Op! n. Band 3 Aerials, Singie Dipols with 4 yds=

£13 10 o . . . cable, 13/9, 3 Element Beam, 2§I-. 5 Element,

.10.0 carr. and Ins. 5/-. Complete with 4 knobs walnut or ivoryto choice. 1328, etc. B1-B3 Crossover Units, 7/8.

We are sorry io cause our ut orders have already
exhausted present stocks of the above. A pew replacement chassts, virtually identicai, RECORD PLAYER BARGAINS

will be avallable from early February, price unchanged. NEW RELEASE by E.M.l.—4-sPeed Single Player

TUB Y NEW REDUCED lUnit fitted v:iitl:i latest nﬁeo lnd“monaural Xtal

TV E! FULL cartridge and dual eapphire Etylli. Auto stop

RE-GUNNED . s |GUABANTEED VALVES PRICES and start. A fidelity unit and bargain buy at ouly
New Reduced Prices! 1R5, 1T4 7/6| DAFuG  9/-|EF80  0/6iPCFR2 10/6 | £6.19.6.

And now 12 months’ Guarantee ! 185 7/8 DF96  9/-|EF86 13/6/PCL33 12/8 s ato i

384, 3V4 B-(DKDS  9/-|EFSL  B/BPL&1 12/8 |f,§,",’;,'1ﬁ,.noi‘;wmfamm. it oy staveo,

gnealan ™ odone i weene  se Sl S, ; '

P Qo 83 11 .

£7.10.0 o f;:"éﬂ::oéﬂ"’algl'- 8KS 8/6|EBC41 9/8|EMSL  9/6|PY80 7,g|G|rnrd—L:’(ut RlCmilllek %;fu:d d:vﬂhAG(A

11t with new | ea‘l r Cal e a.‘n F:ﬂ 6Q7 §/6/ECCE3  9/6{EY51 10/= PYSL 9/6 Xtal cartridge, pt::c- ’rlx_hmonln i ea uto/

Asnmbly_—rwondmonedgnm ly as nzd . 68N7  8/8/ECCS4 10/6/BYs6 10/sPY82  7/6 manual selector, etc. » connoisseur’s choles for
6 months’ unconditional Guarantee. As ul v onrl 6Va 7/6|[ECF80 11/6|EZa0  7/6/PY83  10/8 audio perfection. Bargsin 10 gus.

wn Bervice Dept. Comprehensive stocke—qpick lgx g /8| ECF82 11/6|BZ81 7/G|U25 12/¢ [Plug-in sterco head GCB/i0 82 extra.

o
delivery. 10/- part exobange allowance on your oldf 705 9/~ ECHS1 10/6/MUL4  9/6/U101 12/6 [l above sre brand new, fully guarantesd models.
8

/
tube. Z)!‘;I‘;G g% Egigo }g;ﬁ PCCB4 lg/g UCH42 10/6 ICarr. and Ins. 4/6.
i 2 6'PCFB0 10/61UF41 10/ |Comprebenaive bargain range of Collaro, BSR

RECORD PLAYER CABINETS | _Send for List, and Garrard Unita in stock. fend for comprehensive
Contemporary Cabinet 3 : Ib“!‘m lists.
abyl:rde.d r;xnlln: Prioe SPECIAL PRICE PER SET l
COV: eabinal 1B5, 1T4, 185, 384 or 3V4 .. - . 278
08 OLOHOND 53,;3;,2: DK$6, D¥96, DAF9S, DL96 ... ... ... ssﬂ-l C.R.T. Heater
Srpead pd 1a 9% Bis, 61, 0 0ve. bk ot 835 .- Bl solation Transformers
dot. 8ize 18} x | vNcw-lmpzr;;lﬁo types—mains  prim.
134 x ht. 8in., V. 'ﬂw.
fit with  all COAX 80 OHM CABLE. Btand i an T now ted with
nlcc:‘uorlu, in- 1in. diam. Low Loss Beml-Air Bpaced Aeraxial, aiternative no boost pius 25%, and plus 50%
clud baffie
bosrd” and  anos SPECIAL REDUCED PRICES ! boost taps, M B0 T e @, & P. 16
dised metal fret. 20 yds. 12/6, p. & p. 1/6; 60 yds. 32/6, p. & || 83w, SA 12/8 °
Space 'avelisble P djs 40 vde. 826, p. & - 26; Allotber |, 10.5 v.  SA . 12/8 =
for all modern lengtha 8d, per yard. 13 v. . :. -
:z::gzh::;:nx;zd g:ﬁ l;luglsll-k,dfogl;holé-, conpluu‘ Iella, Il Other ecltages available al same pv'-im o
eto. Uncut record player-mounting board 14 X D iU B /6, Outlet Boxes 4/6. | 8mall slze and tag terminated for easy ftting.
13ln. supplied.

TRANSISTOR ‘ ONE-WATT’ JASON FM TUNER UNITS
2-valve AMPLIFIER Mk. 2 1 AMPLIFIER (87-105 Mc/s)

Latest developed cireult giving a higher fidelity

i) and. ‘c‘?;;‘:n‘.;““;;",ﬁ?ba"‘é‘ using mfl Latest Pnu:-;l;llsa: '%gngif;:“cﬁuu giving
etage valve Deg. ‘'one Control, 3

Complete with knobe, etc., wired and tested ready to full 1 watt Output into standard 3 ohm speaker.

Designer-approved kits of parts for these quality
and highly popular tunera available as follows.

Good sensitivity and improved freq. response. {ous}:
fit in above cabinet. STANDARD MODEL (FMT)—as previously
OHLY th1ns, 7. & P 1l Do, esdbnak. v Toue'sod ol Conteole, ool sdverlaed: COMPLELE ELT, &
6in. speaker and hing * 22/-.' el bes . “‘“l;A n“z"l":“:é’“‘ post frec. Bet of 4 spec. valves, 30/~, post free,
P. & P. 1/6. 2 matched GEO UET15 Transistors.

42/~ pr. LATEST MODEL (FMT2)—attractively presented
21/~ pr. eheif mounting unit to enclosed Metal Cabinet
. 8/8 with Buiit-in Power Supply. COMPLETE KIT,

27, p. & p. 3/6. Bet of 5 spec. valves, 39/8. .

SENTERCEL RECTIFIERS. E.H.T, Type Fly-f[2  GEC GET3 Transistors
b e, et s LT G o T
H {Sh o i 0 . H oo g o -
. 13/6. MAINS TYPES,——RM1, 126 v. 60 m.A.,I Complete Kit of Paris incl. circu

8
mA A v - NEW JASON COMPREHENSIVE F.M. HAND~
H %ﬁg' ;gg v';ggm"%‘/‘; Rlﬁhlff by 122-;)0 ml ONLY 99/6 b O 5Lk BOgK, 2/8 post iree. 48 hr. Alignment Service,
f AR - 16/2% ype - i 3 3 , p. & p. 3/6.
1776 ; BM5, 250 v. 300 mA., 21/~ I reuit and instruction Booklet 1/6 posi fres 718, p. & p. 3/
SPEAEER FRET.— d B disedt | VOLUME CONTROLS L vyGAN FRET (Murpby pattern) 13 x 12in., 2/-;

ronse
metal 8 x 8in., 2/3 ; 12 x 8in., 3/=; 13 x 12in.,, 4/6;‘ 10,000 ohms—e Megohms. All long epindies- 12 x 18in., 8/=; 12 x 24in., 4/=, ete.

9 x 15in., 8/ 3 2 ., 9f-, ets.

13 x 15in., 8/- ; 24 x 120o., 8/-, ete Morganite Midget type. 1in. diameter. Guar. SPEAEEERS P.M. 3 chm 2{in. Elac, 18/6. S8iin
1.lsted above are only a few items from our varyl 1 year. Log or Lin. Ratios. Less 8w. 3/=.|D.P. |} Goodmana, 18/8. 5in. R. & A., 17/6. 6in. Celestion
large stock. Send 3d. stamp today for Complete g | 8w. 4/9. Twin Gan, ed controls, § meg., } meg., | | 18/6. 7 x 4in. Goodmans. 18/6. 8in. Rola, 20/-. 8in
Bargain List. | 1 meg., less Hw. 8/9 ea. lSpec‘uﬂ Cone G'mons, £1/6. 10in. B. & A. 25/«

Termes C.W.0. or C.0.D. Kindly moke cheques, P.0s, ec., payable to T.R.S. Post] Packing wp to ¥, 7d. 11b. 1/1, 3ib. 1/6 5ib. 2/-, 10/b. 2/9.
Hours: 9 a.m.6 p.m. | p.m. Wed. Open all day Saturday. o

RADIO COMPONENT SPECIALISTS (. 194)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2i88)

50 yards Thornton Heath Station. Buses: 130A, 133, 159, 166 and 190
L)
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19 Ranges

D.C. Voltage

O0— 100mV.

V.
0—1000 V.

Resistance
0-—20,000Q2
0-—2MQ

MM12

PRACTICAL TELEVISION March, 1960

for less...

A.C. Voltage
oV

0— 100 V. List Price: £9'¢ IOS.

P complete with Test Leads
0—1000 V. and Crocodile Clips.

D.C. Current [Leather Case if required 39/-
O 100uA  Size:53 %38 13 in.
0— I10mA Weight: | Ib. approx.
0— J00mA
0— 1 A

Designed to offer the widest possible range of accurate and
reliable measurements at the lowest possible price, the versa-
tility and usefulness of the Multiminor is now further extended
by specially designed leads. These new leads, available at no
extra cost, will accept crocodile clips or PRODCLIPS.

The Multiminor takes full advantage of the possibilities of
printed circuit techniques to achieve outstanding compactness
and economy of weight. The scale is clear and open. The fine
red coloured pointer and effectively damped movement facilitate
easy and rapid reading.

For use in Radio, TV, Electronics, Motor Vehicles, domestic
appliances, workshop equipment, you’ll find the Multiminor
a great little meter!

Use PRODCLIPS with the MULTIMINOR (pq:. no. 748811)

These cleverly designed spring-loaded insulated prods are
the complete answer to a long-standing problem. Press
the trigger to open, release to grip. Keep your hands free
no matter how difficult of access your test points may be.

..with the

MULTIMINOR

Write now [or wiustrawec nierature toi—

AN OF LTS

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD
LONDON - S.W.I ViCtoria 3404 (12 lines)

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

15/« per pair

SOLON o
LONG-LASTING

TRADE MARK

FOR 25 YEARS THE BEST
ELECTRIC SOLDERING IRON

Leaflets on request from

TAEI /CABLE DIVISION
Tl

Associated Electrical
Industries Ltd
Distribution Equipment
Sales Dept

59-62 High Holborn
London w.C.1

Telephone : CHAncery 2441-9

g 25 watt instrument
model (Hlustrated)

Factory Replacement
TV TUBES

TELEVISION TUBES COMPLETELY RE-
MANUFACTURED AND INCORPORATING
THE VERY LATEST ADVANCES IN TUBE
DESIGN
SPECIFICATION:
1. Correct plug replacements.
2. Aluminised and rescreened with latest type
phosphers.
3. Complete new gun and electrode assembly.
4. Regraphited and new getters fitted.
5. Full 12 months new tube guarantee.
In fact a completely new tube except the glass.
Correct replacements for all Mazda, Mullard,
Cossor, G.E.C., Cathodion, Emitron, English
Electric, Brimar and Emiscope (including Hard
Gilass) types.
ALL 12" Types £5.5.0
14" Types £6.10.0
15” and 17" Types £6.19.0
Terms C.W.O. or C.0.D.

Post, packing and insurance 10/6
Following allowances refundable on return
of old tube in our containers:

127 and 14” 15/-
15” and 177 £1.0.0

LAWSON TUBES
156 Pickersleigh Road, Malvern, Worcestershire
Phone: Malvern 3798
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BRI B

No. 53—THE FERGUSON 9927 SERIES

(Continued from page 230 of the February issue)

HE .previous article dealt with -EHT faults
and we now deal with timebase and linearity
faults.

Striations

Vertical rulings down the left side of the picture
should direct attention to R35 which is a 910L}
resistor across the linearity coil. This should not
be confused with B.K. effect in the PL81 which
produces one ragged vertical line on the left side.
Severe interference producing a more violent white
ragged borded with lines shooting across usually
denotes a discharge associated with the EHT
winding on the line output transtormer and the
discharge can often be seen occurring where the
lead to the EYS51 anode comes up, looking between
the PL81 and the PY8I.

PRACTICAL TELEVISION 301
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By L. Lawry-Johns

Raster Present. No Picture. Sound O.K.

Readers often write in to say that although
they have traced the fault to a defective V5
video amplifier, and that this had a short and that
the damaged resistor (grid leak 3.9k) has been
replaced, there is  still no picture signal. The
answer to this one is that the short huas damaged
the OA60 (OA70) crystal diode detector which is
located inside the L.F. coil can next to the video
amplifier. This small component is clearly marked:
it is white with one red end. Note the connection
of the red end.

Raster Present. No Picture or Sound

Check aerial and cable connections and then
replace the ECC81 (V2). Check H.T. to the Vi
stage (EF80) plus 7 and 8, H.T. to V2 plus 1 and 6.

Volume
On/Off

Picture O.K. No Sound

Check EBF80 and H.T. to
screen and anodc.

Distorted Sound

Check 3.3M (orange. orange.
green) resistor to EB9L (V0)
noise limiter diode. and ECL.80
(VI

Loud Howl

Check S0¢F electrolytic
capacitor, pin 3 to chassis (C39).
If this is open-circuit. feedback

- i‘ Brillrance
! Contro/

occurs  between the pentode
and triode sections.

Frame Faults

Vertical lock at one end of its
travel, frame still revolving.
Check ECLRO valves VI2 and
Vi3, If still defective check
220k resistor (red. red. yeHow)

Fig. 5.—Simplitied underchassis view (schedule A. and B.).

to hold control. 470k¢2 (yellow,
violet. yellow) to pin 2 of VI3,
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Persistent jitter unaffected by Direct Attenuated Focus maonet DConly ACHC
controls. Check both V12 and e “ ;n.cgsadjugs’;. 1 fuse fus/e
V13 and the capacitors of lon trap
0.02u4F, 500pF and 0.1xF. magnet

Compression at Bottom, Top
Expanded
Check V12 and V13, 0.14F,
0.05#F. 0.01xF capacitors and
associated components,

Loss of Height, Frame Hold,
etc.

Check C48, 50uF capacitor
from pin 3 of V13 to chassis.

No Raster or Signals at all

Valves lighting up. Check
R74 and R75. 402 wire wound
" resistors. What usually happens
is that one resistor fails leaving
one PY82 and the other resistor

@

R76—80 .

to carry the full load. This may
result in the other resistor
overheating and failing, giving
the above symptoms.

Lez

i Esrthing clip

e for CRT il |72

Fig. 6.—Layout (schedule A. and B.).

No Signals. No Valves Glowing

This normally results as a valve heater becomes
open-circuit (or the tube heater), the thermistor
(CZ1) being cracked or broken or a section of the

. . o
s Lez ‘_l_, R74 R75
0 400
cs2 cs3l
200| __1000%] £1
#E oc
v 4 only,
- |4 s ope,
on A

PES
>

2003
j: I

C55 s00/uF
Fig. 7—H.T. and L.T. circuits.

mains dropper being open circuited (R78-R79-
R80). This fault is not always easy to trace
unless a voltmeter is availahle which would enable
the mains voltage to be followed from the fuse,
through the dropper. thermistor and through the
heater chain V15-V14-V7, etc.. to the point where
the voltage is absent. On most valve bases the
heater pins are 4 and 5. 4 and 4 on the EB9I. 1
and 12 on the tubc. On the ECC81 basc. 4 and
5 are joined. pin 9 being the other heater (centre
tap) connection. If a voltmeter is not available,
use a neon screwdriver to trace the voltage. but
first ensure that the chassis is not * live.” If it is,
reverse the mains leads. The neon will glow at
the A.C./D.C. fuse on the dropper and along the
heater chain until the break occurs.

Distorted Picture Hum on Sound

Check C52-C53. Note. however, that when
C53 is open-circuit the H.T. voltage drops to a
low figure and the signals are normally absent.

D.C. Fuse

In areas of low voltage D.C. mains onlv. a fuse
can be inserted into the D.C. fuse holder to short
out the rectifiers and surge resistors and thus
avoid the voltage drop across them. Note, how-
ever. that the polarity of the mains must be very
strictly observed and it must be made impossible
for the mains plug to be reversed. Failure to
observe this warning will result in severe dumage
as the mains is applied direet to the H.T. line
when the D.C. only fuse is occupied.
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Conversion

The Ferguson type A tuner was intended for
use with the schedule E 992T series and the
schedule B 998T. The Ferguson type Bl was
intended for use with 9927T series schedule A to
D and 998T schedule A.

As these tuners are not now available, the
Clydon P16H or the Brayhead 16s can be directly
fitted, following the instructions provided. The
surplus Pye type 47 can also be used with the unit
wired in and the I.F. output applied across the
ECCS81 cathode resistor, suitably modified, the
oscillator section being rendered inoperative. The
V1 EF80 is removed, the H.T. derived from pin 8.
the heater supply from pins 4 and 5. The L.F. is
sound 19.5Mc/s. Vision 16Mc/s.

Tube Faults

As mentioned last month. some of these models
are fitted with ion trap magnets held by a fibre
strap. On all occasions when no picture, or a
faint. dim, picture only can be obtained. it is wisc
(o check that the fibre band has not snapped
and caused the ion trap magnet to be displaced.
The magnet should be positioned for maximum
brilliance.

PRACTICAL TELEVISION 303

mE Ys/

Fig. 8.—Layout of schedules C., D. and E. (see
also Fig. 6). On all late models, V5 is an EF80.

TIMEBASE FAULTS

G.E.C. MODELS BT1748, BT2747, BT8246

HE timebase circuits of these receivers are
T easily followed and only the circuit of the

frame amplifier stage is shown (Fig. 1). The
most common faults which develop are set out
below together with their remedies.

HT+

Frame
Scan
Coils

-
',
S
>
S
'

S

cl107
~O4uF

R

S500KN
Vertical
I Form

RO
10KQ

Control

RII2
68K
R/107
Jion

74

Fig. 1.—The frame amplifier section of the G.E.C.
BT1748 series. Intermittency of C107 can result in
frame bounce.

By G. J. King

Frame Bounce

If this symptom is.accompanied with the height
varying in a somewhat random manner. it would
be as well to check the condition. preferably by
substitution. of the feedback capacitor in the
frame amplifier section. This s the 0-04xF
cI:glpacilor (C107) in the frame amplifier circuit in
Cig. 1.

Excessive Height 3

This effect may be present with poor frame
linearity which cannot be carrected by adjust-
ment to the frame linearity controls. If this is
so. a check should be made to the 500sF
capacitor (CI106) connected across the cathode
resistor of the frame amplifier valve (see Fig. 1).
A short-circuit in this component is usually
responsible.

Weak Line Lock

In some cases of this symptom. especially if
the smaller resistors and capacitors associated with
the sync separator and line oscillator appear to
be normal. poor insulation of the windings of the
windings of the line oscillator transformer gives
the trouble. It is rather difficult to prove such
a fault by a series of tests. and it is ncarly often
necessary to check the transformer by substitution.

After transformer replacement. it may be dis-
covered that the line hold control is at the end
of its range. This can be balanced. however. by
disconnecting the 100k resistor (R116) which is
in parallell with an 18k resistor (R68). the pair
being connected from one side of the line hold
control to receiver chassis.

Simiiar trouble is sometimes produced by a
fault developing in the 300pF capacitor connected
between the control grid of the N339 line
amplifier valve and chassis. A substitution test
in this case is desirable.
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THE TV CENTRE

THIS NEW HEADQUARTERS

IN SHEPHERD’S

HE modern building now under construction
T in Shepherd’s Bush. London, to be known as

the BBC Television Centre. will give the
BBC the first studios especially built for television
productions. As many readers may know. since
1936, the BBC Television Service has used con-
verted premises. When the television centre s
completed it will be the largest TV headquarters
in Europe. The site occupies some 13 acres and
the building will consist of a large main block.
containing scven studios and several hundred
offices: a scenery block: a restaurant block: a
works block: and cventually a ““spur or tail ™

running from the main block. The scenery block :

and certain of the offices in the main block are
already in usc. ¢ i
block will be brought into service in the necar

future and it is cxpected that the first studio will &

be ready for operation by the middle of this year.
Following the completion of the main
restaurant blocks. the work block will be con-
structed. but so far no detailed planning for the
spur hasyct been made. The cost of building the
mains block and works block and completing the
restaurant scction will bhe in the order of

£10 million including technical plant and wiring.

Main Block

_This structure is now well advanced. It is u
circular building covering 3% acres. nearly twice
the arca covered by St. Paul's Cathedral.” Tt has

The design for the BBC television centre began

when Mr, Graham Dawbarn, C.B.E., M.A.,

F.R.LLB.A., sketched on an envelope when

discussing the project with Mr. M. T. Tudsbery,
the BBC’s Civil Engineer.

an inncr ring going up to the scventh floor and
outside this ring radiating from it are the studios
and the central wedge. The ring encloses a circular
garden. some 150ft in diameter. in centre of which
will be a fountain and sculpture. The size of this
block can be judged from the fact that it will
include more than 2.500 doors.

L3

More of the offices in the main .

and ;

FOR THE BBC IS SITUATED
BUSH, LONDON

B . R
%F By
=8 ’2:_”' By

@

e
e

CF 2 e
- g:,%

This view (of a model of the TV centre) is from i

and future

The Studios

The layout of the studios has been so designed
that the additional requirements in ventilation.
lighting, power supply. for colour television can be
accommodated when required and is evidence of
the planning which has gone into the development
of the centre. Four of the studios will be bigger
than any television studio now in use in Britain
and cach studio will have its own air-conditioning
plant.

It is planned to complete studios 2, 3. 4 and 5
first. Number 3 is cxpected to be in service during
this vear and the remainder will be brought into
service about the middle of this vear and it is
planned to complete all four by the end of 1961.
Orders have alrcady been made for the purchasing
of the most advanced television camera channels
(a camcra channel includes a TV camera and its
assoctated electronic equipment).

The two largest studios have a floor arca of some
R.000sq. ft each compared with 6.000sq. ft. in the
largest studio at Riverside Hammersmith. In these
two studios there will be four workine channels
and one sparc.

Studio One

This will be the largest—some 180tt x 100t x
54ft high—and will have a pit. 7ft 6in. deep into
which part of the floor. 50ft by 30ft can be
lowered. Jf required it will be possible to fill this
pit with water for programmes of an aquatic
nature. It is interesting to note that the floor is
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prackclioths are
ired. The studio houses six {rames each of which can be
1 or lowered to enable the artist to work on floor level,

Scenic artisis” studio where painted
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designed to carry quite heavy loads and could be
used to accommodate a circus with “a lne of
elephants cach with its forclegs resting on the
hindquarters of the one in front.” This studio will
he used for light entertainment and musical pro-
grammes and it will be possible to accommodate
an audience of 600. The other studios are intended
for general purposes (dramatic productions. talks.
cic.) and Studio 6 will be so constructed that if
experience shows that two small studios will be
more useful. it can be divided.

Control Room

The first and second foors of the building will
house the technical areas: the studio and control
rooms at first floor leve! in the ring look down into

The north- west
corner of the
Scenery Blochk.

cach of the seven studios radiating from it. The
central wedge between Studios 3 and 4 will accom-
modate other technical areas including Tele-Cine
Presentation Suires in the central apparatus rooms.
The Continental Control Point for Eurovision
Programmes in this country. which is at present in
Broadcasting House. will also be housed in this
central wedge. The root of this section will be
used when necessary for outdoor filming.

Offices

From the third floor of the ring upwards to
seventh floor. much of the space will he used for
oftices. with wardrobe scction including tatloring
and laundry: make-up and music departments will
be at the third floor. Part of fourth floor will be
used as BBC club with roof garden on the top of
Studio 6. .

The Scenery Block

This was completed in 1953 and 1t includes the
workshops, the lighting and scenery and properties
used In stage sets in television productions, a
scenery painting studio, extensive storage space for
scenery and properties and about 200 offices.

At the outer end. the studios are linked by an
internal runway, 25ft wide.

Along this, properties and scenery will be con-
veyed to the studio. These will come direct from
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the Scenery Block. Supplementary lights and back-
cloths will be operated from a lighting gallery
which will surround each studio at a high level.
The Scenery Block is already in use and covers one
acre. It houses the Television Design Department

General view of the sound and vision bays in the
Central Apparatus Room.

where scenery is devised and made in the adjoining
carpentry and plaster shops. The scenic artists’
studio (illustrated on the previous page) is used
for the painting of backcloths and is 65ft high.
The artists work on an intermediate platform
which is about 25ft above the floor of the studio
and the surface to be painted can be moved up or
down electrically from a console

The Performers

On the ground floor and the basement there will
be about 120 dressing rooms. with accommodation
for about 550 people. These rooms are all
arranged around or under the central ring, and
entry to the studios is therefore through doors at
their inner end. There are threc assembly areas,
serving different groups of studios, each with its
own Green Room, tea bar. and other services.
Parts of the first and second floor of- the central
wedge will be devoted to telecine equipment and
the final check on the quality of television
pictures from the studios. before they are passed
on to the transmitters. will be made in ** quality
check rooms ™ which will be on the third floor.
All the apparatus which can be conveniently
accommodated in one central arca will be in a
central apparatus room also on the third floor.
A major part of the area below the central lawn,
which will be some 150ft in diameter. is for tele-
recording equipment. On the second floor of the
main building wiill be the base technical main-
tenance workshops, 1est rooms uand equipment
stores. There. immediate repairs to the television
engineering equipment will be carried out. The
central control room will be positioned in the

March, 1960

central wedge between studios 3 and 4. Al pro-
grammes, whether they originate from inside the
building, from other studios or from outside broad-

casting units will pass through this control
room.
Seating
Public audiences will be
admitted to the studios

for certain programmes and
tiered demountable seating will
be provided in each studio
according to need. The public
will be conducted around the
Central Courtyard to audience
entrances and then direct to the
studios along wide corridors.
These corridors are isolated
from the dressing rooms and
skirt the Assembly Areas, en

Sound jackfield and A.C. test bays.

route to the studios. Between studios are stom;e
areas for the housing of technical equipment such
as cameras and microphone booms; also for
funiture and other properties when not needed on
the studio floor,

At 13ft 6in. above studio floor level are the
studio  control rooms. These. covering vision.
sound and lighting are provided within the ring
ranged along the end of each studio and the control
staft look down into the studio through a window
running along the full width. Behind each set of
studio control rooms are the apparatus rooms, and
attendant first-aid repair workshops. with two
small electric hoists to the maintenance workshops
on the floor above.

The architect for the TV Centre project is
Graham Dawbarn (Norman and Dawbarn) in
association with M. T. Tudsbery, C.B.E.. consult-
ing engincer to the BBC.
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Frame Syne Separator

A STABLE, TWO-VALVE CIRCUIT By J. Woodhead

ECAUSE of the inconstant output waveform  practically unattenuated. C2 is merely a coupling

of the normal frame pulse integrator. an  condenser.
accurate interlacing of odd and even frames V2 is the frame pulse scparator. Working as an
is difficult. if not impossible. to attain. anode bend detector it is biased beyond cut-off,
The following method of scparating the frame  only the frame sync pulses causing anode current
from the line pulses does not depend on any form  to flow. The bias, and thus the amplitude
—_ m—— ——— of the output
is adjusted by R7.

Stability

The circuit is
very stable "in
operation, the bias
of V2 being set to
a satisfactory point
G ; e ; ; at which it can
Waveform at anode of V2. Waveform at grid of V2. gm;gitle\gl{ :;Oadlé
of integrating nctwork. With this kind of will be of constant amplitude. provided the
separator only the leading frame pulse is required  sync input to the grid is sufficient to cause
for triggering the time basc oscillator. although all  clipping of the pulses.
eight are produced in the output. This
docs not mean that perfect interlacing is
ensured. as so much depends on the
accurate firing of the time base, but a
definite improvement should result, even
if it tends to fire erratically.

ARAAAAAAAAA
YVVVVVVVVY

VWVYYVIVYYY
hY)
(%%

C

i —

Frame
Sync.to
QOsciflator

Function

The working of the circuit
is fairly straightforward. A

: g : cr
negative-going  sync  input
is required. ?;"'_@'
V1 clips the sync pulses 5,5,,;},;,«0,
and reverses their phase, Anode
producing a positive-going
signal at the anode. L. and
C3 form a combination
which works as a rejector

circuit for the line sync. C‘T
leaving the f{rame pulses ¢ -

Fig. 1.—Circuit of the separator.

. | Combined Li nd
D%/‘%t |!' ]I “ !J i Fggmé pu/se”:eoi
_HI '.’Ij r]“ ] IEJ‘E“”” equal amplrtude LIST OF COMPONENTS

AAAAAAAAAAAA A
YYVYVYYVVVYYY
~N

VI—6AKS or 6AM6 for 0.3A series heater
| The Frame pulses, onetalion
4 , V2—6AM6
hich bout :
pont + I Gouble the height of RI1—22K 1W.
the Line, have an R2, R5—47k iW.
amp//tzéde of goprox R3—150 1w, |
sov RI—2.2M IW. .
R6—33k 1W. |
R7—10k wire wound.
The 8 separated C1, C2, C4. C5—0.1:F paper.
point " “m reme ”;‘;’.jjgé o C3—300pF Mica.
0Nt — o amph 5y 2 B7G holders.
be d up to about . .
© 70562’,2(;,“55,/;; Q7 L—Wearite PHI'1, longwave coil with the
aerial winding removed. |

Fig. 2—Waveform at the points indicated.
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For ease of insertion into an existing receiver the
circuit can be built up on two small chassis, or
small aluminium sheets which can:be bolted to
the. existing chassis at convenient points. At point
X, the lead can be broken and extended by up to
a foot provided it is kept away from points of
mtjerfemnce like the line time base.

H.T. Droppers

It is left to the constructor to calculate the value
of resistors for dropping the H.T. to about 150
volts from the H.T. rail of his receiver. Large value
de-coupling condensers can be used to ensure that
50c/s ripple, or interference, on the H.T. line, does
not affect the pulses.

These components are best fitted in the existing
receiver so the unit(s) can be made as small as
possible.

March, 1960

To v/
—_— e

Fig. 3.— A suitable layout.

RESOLUTION (Continued from page 291) *

embrace the required range of frequencies and yet
the picture still does not show the full complement
of bars.

Spot size is one factor because if the diameter of
the spot is larger than the width of the bar then the
bar will not be seen.

Another factor is the video output stage; it is
useless for the tuning stages to be broadened if the
video output stage will not pass the full bandwidth.

A further factor is the aerial system. Where
highly directional arrays are used as in the fringe
areas the aerial itself may not provide sufficient
gain at the edges of the band it is supposed to
encompass.

The range of frequencies injected into the
receivér by the aerial system at a fairly even level
may not cover the 3Mc/s. Much depends not only
on the aerial itself but also on its proximity to local
objécts, the type of feeder and method of injection.

It has been the author’s experience that there are
very few commercial sets which will reproduce the
3Mc/s bars in true black and white.

Vertical versus Horizontal Definition

The figures for the bandwidth necessary for
reasonable definition have been based on the
vertical definition of the picture. We have assumed
that -the picture is divided into a number of
horizontal lines. the total number of active lines
being 377. and from this we have derived a figure
for the required bandwidth.

One factor which has not been taken into
accdunt is that there is a certain distance between
adjacent lines which is included in the aspect ratio
of 473.

To obtain the optimum horizontal definition we
must make it equal the vertical definition. The
optimum viewing distance is where the horizontal
lines comprising the picture just merge together so
that line structure is not observed.

This optimum viewing distance will vary with
the visual accuity of the observer; a person with
good sight should sit farther from the screen than
one with poorer sight.

Now here is a simple experiment which you can
make yourself. if your set will resolve the 3Mc/s
bars, or if you have access to one which will.

First check that the bars are recelved correctly
and are not spurious owing to “ ringing.”” The best
method is to count the number of bars seen in

each square on test card “C”. The 2.0Mc/s bars
should have 8 distinct black lines, those represent-
ing 2.5Mc/s should have 10, and the 3.0Mc/s bars
should have 12.

Count the lines carefully to see that they are all
there and, if necessary, adjust the focus on the
bars and not on the horizontal lines. Normally,
the 3.0Mc/s bars will be reproduced at reduced
contrast, but they should be distinctly observed as
individual bars.

Having verified that the bars are correctly repro-
duced, ignore them for the moment and then move
back from the screen until the horizontal lines
merge together so that they are no longer visible
as separate lines; the background of the picture
should appear complete and whole.

The position in which you are now is the
optimum position for viewing for yourself. At this
point observe the screen closely (without falling
into the temptation of moving your head forward)
and endeavour to see the 3Mc/s bars. If you can-
not see them clearly then move forward towards
the screen until they can be distinguished. This
will be the pesition of optimum horizontal
resolution.

Generally, you will find that to distinguish the
vertical bars you will have to move forward and
when you can observe them you will note that the
line structure of the picture i1s also quite visible.

From this it follows that the optimum viewing
pesition for horizontal resolution is not the same
as for vertical resolution. As it is important that
the line structure should not be observed, then if
at this point the 3Mc/s bars cannot be distinguished
it is useless making the receiving circuits capable
of resolving them! !

Advantages of Reduced Bandwidth

Reducing the bandwidth to a lower figure has
several advantages. The most important is that
the gain of the receiver is increased—a not incon-
siderable factor for the fringe viewer. For fringe
reception 2.5Mc/s is adequate.

The fringe viewer would do well to bear this in
mind. A picture with decreased horizontal definition
but increased overall clarity with absence of back-
ground mush and “snow ™ is much preferable to
one which has a marvellous definition, but in
which all action appears to take place in a snow-
storm.
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A beautifully styled
cabinet. Made by a
famous manufac-
turer. In polka dot
cioth with clipped
lid and  carrying
handle. Size 16 x 144
x 8% in. deep. Will
take a B.S.R. Mon-
arch 4.speed Auto-
changer and 7 x 4in,
elliptical speaker and
most of the modern
portable amplifiers.
Carr. & Ins. 4/6.

EXTENSION
SPEAKERS 19/9

Polished oak cabinet of
attractive appearance.
Fitted with 8 in. P.M,
speaker W.B, or Good-
mans of the highest
quality. Standard mat-

A delightfui looking cabi-
net 142 in. x 172 in. x

8% in. in 2-tone leather-

ching to any receiver | ette. Will take a B.S.R.
{(2-5 ohms). Switch » .
and flex included. Ins. Lo s sDeéd auto
& Carr. 3/9. changer and 6} in. round

speaker. Carr. & in: 4/6.

MODERN 17" T/V CHASSIS 24

COMPLETE AND WORKING

A chassis including 17 in. tube, permanent magnet speaker, 13
channel Turret Tuner {any two selected channels fitted).

channels supplied on request at 7/6 each. 13 valves.
valves guaranteed for three months.
guarantee. Sound L.F. 19.5 Mc/s. Vision 16 Mc/s.

As above, with l4in. tube, compiete and working.

Chassis and e
RT. 2 months' full | &=
A.C. only.
Ready and working to fit into your own cabinet. Carr. & Ins. 25/-.

SUPER CHASSIS
5/

GNS.

initial payment & |9 weeks

at 3/11
Other | S-Yalvc superhet chassis, including
8 in. P.M. spcaker and valves. Four

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

CASH PRICEC

£19.19.0. 79/6

NO DEPOSIT—INTEREST FREE—20 or 36 WEEKS TO PAY

send for a FREE catalogue—full details on goods and easy payments

AMPLIFIERS

12 months’ guarantee
ALL PORTABLE
AMPLIFIER Mk. D.1.

59/6

Brand new. Latest dcslgn with printed circuit.
Dimensions 7 x 23 x 5 in. A.C. only. Mains isolated
2-3 watts output. Incorporating EL84 as high gain
output valve. Volume and tone controls. Knobs
2/6 extra. P. & P. 3/6.

AMPLIFIER Mk. D.2 79/6

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

AMPLIFIER Mk. D.3 89/6

De-luxe model. Printed circuit. Latest design. Dimen-
sions 7 x 23 x 5 in. A.C. only. Mains isolated. 3-4
watts output, [ncorporating the latest ECL82 triode
pentode output valve, giving higher undistorted
output. Volume, treble and bass control. Knobs 3/6
extra. P. & P. 3/6.

AMPLIFIER Mk. D.5 39/6

Simple circuit employing ECL80 triode pentode
output valve giving 2-3 watts output. A.C. only.
Mains isolated. Single control for volume and onjoff
switch with knob. P. & P. 3/6.

3 TRANSISTOR AMPLIFIER 79/6
9 volts. | control. P. & P. 3/6.

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

U.A.8. B.S.R. MONARCH 4-SPEED AUTO-CHANGER
8/1 initial payment and |9 weekly payments of 6/11, (Cash Price £6.19.6.)

T.U.9. B.S.R. 4-SPEED SINGLE PLAYER, 89/6
Carr. & Ins. 5/6

COLLARO CONQUEST 4-SPEED AUTOCHANGER
8/1 initial payment and 19 weekly payments of 6/11, (Cash price £6.19.6.)

COLLARO CONQUEST STEREO AUTOCHANGER

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

HOME RADIO 5/1 (Initial Payment)

7= | J BALANCEEF;(ASYABLE AT 3/11 OVER A PERICD
E

;’,’}4* | oF s

A.C./D.C.  Universal mains 5-valve octal
superhet 3 waveband receiver can be adapted
to gram p.u. In attractive wooden cabinet,

x 185 x 113 in. Carr. & Ins. 4/6.
CASH PRICE 79/6

STURDY CASE, 12/6

81 x 71 x 3% in. deep. Covered in burgundy

J..Z(‘A A-NALﬁln

and grey washable rexine. Strong clasp,
I|deal for portable radio

Can be adapted as

hinges and handle.
chassis or transistor set.
a record carrying case to hold 8 seven-

inch long-playing records. P. & P. 2/6.

DUKE & CO. (Dept E3)

621/3 Romford Road, Manor Park, E.I2. g ILF 6001/3
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A NEW SERVICE BY SUFFOLK

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

"EACH TUBE IS COMPLETELY RE-SCREENED
AND ALUMINISED ~ :

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

and fully guaranteed for 12 MONTHS.

Free, immediate delivery in U.K.

og 1 The largest independent

. TUBES LTD | Tube Rebuilders in

L London.

Suffolk Hall, 1-3 Upper Richmond Road, Putney, S.W.15. Tel.: VAN 526;1, 4304.
DO-IT-YOURSELF
TRAINING TECHNIQUE

Test eampment

M— W % RADIO S ELECTRONICS
LOTO OF INSTRUCTIVE

YOI/ [[4&” Wﬁl/& yal/ BUILD..: ‘- EXPERMENTS AT HOME]

SIMPLE... PRﬂCT/OAL e e FASCINATING . - » 15t stage recewer

ANNOUNCING—after many vears 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 radlo and electronics,

‘with-8 minimum of theory. YOU LEARN BY BUILDING actual iy

iauipment. with the components and parts which we send you. You 2

vnncehmll Blm\ile stigxlm us]ngﬂhlgh q(liutlltér equilpment, a?d petl'";‘orm Servicing

whole series of interesting and instructive experimen A

maﬁgemamcs' INSTRUCTION MANUALS and our teaching staff commercial receivers

amplov the latest techniques for showing clearly how radio works

ina pmctlcal and interesting manner. You really have fun whilst

“learning] And you end by possessing a first rate piece of home equipment with

ut.he full knowledge of how 1t operates and—very important—how to service and

maintain it afterwards. A full library of magnificent illustrated textbooks

are included with the Courses, IN FACT for the ‘Do-it-Yourself' enthusiast,

‘the hobbyist, or those wanting help with their radio career training. or to Amplifier,

Bet up their own full or part-time servicing business—then this new and oscillator and :

exciting instructional system is exactly what i8 needed and It can all be detector circuits . Power supply circuits

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

Tnow, for full details. There 18 no obligation.

BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR ]
. 40 Russell Street, Reading, Berks.
uy O CIRANRT RO = T LEARN A& O ) i % Please send brochure, without obligation, to:
~ |
I
!

B4 ——— B K
LORIFD)  preericnmmomscrmccwn arraes CAPS.

PLEASE

‘ 821)  We do not employ representatives 380

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

To: RADIOSTRUCTOR (Dept. G40),

R

\ ‘
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Siting TV Aerials

ALIGNING AERIALS FOR OPTIMUM RESULTS

on Band 1, and in many instances it is only

necessary to set the aerial on a pre-
determined compass bearmg This procedure is
gencrally adequate in service areas and in near
fringe areas where little interference and ghosting
is experienced.

In extreme fringe areas or where ghosting and
interference Is troublesome, however, the task may
not be quite as simple. Here it often pays either to
site the aerial for maximum pick-up, maximum
signal-to-noise ratio, or for minimum ghosting.
The trouble is, of course, aggravated to a large
degree where a complex multi-clement array is
necessary, owing to its relatively small angle of
pick-up.

In cases such as these, some form of contact
between the man on the roof and an operator at
the receiver is most desirable. as then the array
may be readily rotated for the best picture.

Now that Band Il is open, many multi-element
Band 111 aerials are being installed. These aerials,
owing to their high gain and large number of
elements, possess an cxtremely narrow angle of
pick-up, considerably less than any Band 1 aecrial
of the multi-element variety.

ﬁ ERTAL siting is a relatively simple procedure

Critical Positioning

With certain arrays of this Kind it is necessary
only to swing it a matter of 5 to 10 degrees to pass
right across the acceptance angle and thus go from
a point of minimum pick-up to a maximum pick-
up and then again to a point of minimum pick-up.
even if an accurate compass bearing can be obtained
at the sitc in relation to the transmittcr, it is most
difficult und in some cases almost impossible to
sct the aerial within such a finc tolerance.

This is particularly marked in areas of very low
signal strength, where it is quite feasible to install
the array by compass and then discover later that
the picture 1s well below expectations. In a lot of
cases of poor Band 111 pictures investigated in the
fringe area by the writer, the trouble has been
caused solely by inaccurate acrial siting. In some
extreme cases no picturc at all could be obtained
until the array was rotated just a matter of degrees!

Clearly. then. something more than purely
verbal contact is required between thc receiver
operator and thc aerial rigger. A telephone can be
a great help. of course, but some more definite
means of setting the aerial is almost essential.

A Solution

Several experiments have been carried out by
the writer in an endeavour to find a simple solution
to the problem. It was first thought that the
obvious solution simply involved -running a length
of twin cable from across the receiver’s low-
impedance loudspeaker tags to an A.C. voltmeter
or audio output meter conveniently situated in
proximity to the aerial.

This method was tried by adjusting the receiver
to give a readable indication on the meter during a

By P. J. Clark

test-tone transmission. The aerial could un-
doubtedly be adjusted to provide a peak reading,
but three main drawbacks were observed.

First, it was soon discovered that a steady test-
tone transmission is not always available when
required, and it is hopeless trying to make a
delicate adjustment when the meter needle is
flicking to-and-fro in rhythm with any other
modulation.

Sccondly, it was noticed that even if the aerial
was adjusted for maximum sound, this may not

represent the optimum position for maximum
vision. This effect. however, may have been
aggravated since the aerial which was used

appeared to have a wider pick-up angle at the
sound frequency than at the vision frequency—
though this was not proved conclusively.

Thirdly the effect of the sound AVC was most
noticeable unless the input signal to the receiver
was sufficiently attenuated. It may have been the
AVC action, of course, which was tending to
emphasise effect number two. Unfortunately, the
AVC system on most commercial TV receivers
cannot quickly be disconnected and reconnected.

H.T, Output
+ transtmi

/

Isolating

Connecting
cgpac/tor .

cable

gy
2t

AC Voltmeter
or

% Qutput meter
Chassis /solating i
capacitor
This point is sometimes v
‘Output connected to chassis
. valve ! a8 indicated

Fig. 1.—Using the sound signal.

Isolation

If any reader wishes to try out this method for
himself. care should be taken to ensure that the
chassis of the receiver used is adequately isolated
from thc cable. Remembering that a TV aerial is
usually well earthed, dnd that if the cable con-
nected to the output meter is live and happens to
be touched by the rigger at the same time as the
aerial, the effect may be dangerous, particularly if
the rigger is perched precariously on the apex of
a roof.

Two good A.C. isolated capacitors should be
used between the loudspeaker terminals and the
cable as shown in Fig. 1, and to be on thc safe
side it is as well to make sure that the receiver is
connected to the mains in such a way that the
chassis is in_contact with the neutral side. where
the receiver is of the A.C./D.C. variety. bearing in
mind that the loudspeaker is connected dircct to
chassis on a largc number of commcrcial sets.
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Using the Vision Signal

Picture-

. Next. it was decided to
tube

experiment by using the
vision signal as a general

reference. The problem,
however, was that of
obtaining a meter indica-
tion at a point well

removed from the receiver
without unduly disturbing
the function of the video
stages. This was eventually
solved by building a

Ll

rectifying circuit into a
small box which could a——
readily be connected chassis

between the cathode con-
nection at the picture-tube
and receiver chassis.

Provided such an
arrangement is connected to the set through short
leads. it has very little adverse effect on the general
function of the receiver, but is capable of supply-
ing a D.C. voltage sufficient to give a usable
indication on a standard moving-coil meter.

The circuit which was finally adopted is shown
in Fig. 2. From this it will bc realised that the
voltage developed across the load resistor R3
corresponds to an average voltage representative of
the composite picture-signal and synchronising
pulses. This, the greater the white content of the
picture, the greater will be the voltage across R3.

Y

Modulation

For this reason, therefore, it is necessary to use
the indicator for aerial siting purposes only during
the transmission of a still picture. such as the test
card. Nevertheless. the test card is radiated more
frequently than the test-tone on sound, and at more
convenient times—it is understood that the same
will apply on Band Il1.

The rectifier unit makes use of a small crystal
diode., and two isolating capacitors C1 and C2 arc
incorporated to eliminate the risk of shock. The
variable resistor R1 acts as a form of sensitivity
control which can be adjusted to provide the best
indication on the voltmeter. A 4.7k resistor may.
if:desired. be connected in series with R1, so that
the, video circuits of the receiver will not be sub-
jécted to excessive damping by the diode circuit
when R is set to minimum resistance. Capacitor
C4 acts as a reservoir and ilso provides a certain
degree of damping on the voltmeter. This is by-
passed by a 50pF non-inductive capacitor C3 to
keep R.F. out of the connecting cable.

Even when used with receivers embodying AGC

in the vision channel a maximum can usually be
obtained on the voltmeter when the aerial is accur-
ately sited. In areas of very high signal strength.
-however, the vision AGC may tend to flatten the
peak. though this effect can ncarly always be
countered by the use of a suitable attenuator in
the aerial lead, or by reducing the sensitivity
setting on the receiver. But, as was intimated
earlier, a device of this kind is of most use in areas
of low signal strength.

Experiments seem to indicate that siting the
aerial for maximum vision signal is much better
than siting for maximum sound.

PRACTICAL TELEVISION

March, 1960
Voltmeter-
O0—{0 volts
i b Al e R P LR Rl e R R )
CGl.
o1 GIeE :
soka | 1 ' Q
oz =z + 0%
ES Zer N
Fex =m =R Zio0 .
= c3 4 ZTKN '
= SOpF |oluF 2 O=—
i Connecting
82 | cable
*O0WF I
i

Fig. 2—Using the vision signal.

AUSTRALIAN

TV
by G. W. Oliphant

]ﬂ()LLOWlNG the “boom”™ of 1958. the past
twelve months have seen a phenomenal
expansion of TV in Australia.

In 1958. when transmitters were operating only
in Melbourne and Sydney, over 300,000 receiving
licences were issued. Now. transmitters have been
cstablished in three other State capitals, Brisbane,
Adelaide and Perth (Hobart is to follow suit in
May), and the estimate is that new licences will
total over 200,000.

Operation

At present the transmitter grouping is that each
locality has one ABC station, operating non-
commercially, and closely following BBC lines.
togcther with two commercial stations. The stan-
dard of 625 lines at 50 frames, together with
positive modulation and the use of equalising
pulses in the vertical sync block, makes receiver
design relatively straightforward, and both defini-
tion and interlace are of high quality.

Among the receiver manufacturers there are
several British representatives, including HM.V..
the Ferguson Radio Corporation (who use the
trade name ‘Atlas’). Pye and Ekco, and there is
strong competition both from American firms—
Healing. Admiral and Stromberg-Carlson amongst
others—and from the huge Amalgamated Wireless
Australasia. The 21in. set is firmly established as
thé popular size receiver; the average cost of a
table model now is about £120 sterling, compared
with £160 a year ago.

Fringe Area Models

Already. with an cye to the future, designers are
concentrating on models for use in areas of poor
signal stlenz,th Extra 1.F. stages.are making their
appearance, and the phase discriminator, with its
better horizontal hold, is tending to replace normal
synchroguide in the horizontal sync circuit.

In the country areas, some distance from the
capital cities, it is now a common sight to see
“ toast-rack ” aerial arrays on masts forty or fifty
feet high.

-
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BIGGER PA!

HELPS IN YOUR

PRACTICAL TELEVISION

VITAL OPPORTUNITY for* Practical T

YOURS - the keey to

SOLVES HUNDREDS OF EVERYDAY PROBLEMS!

Hurry 1o secure your copy of this amuazing quick-resulits aid to the subject

YO

| 448

PAGES

OVER

SA00
DIAGRAMS taining brain-teasers.

A GOLD-MINE OF FACTS
FOR THE PRACTICAL MAN

Learn how. with a
knowledge of maths,
YOU £an sive moncy in
the home. solve ull
kinds of problems. Even
on home improve-
ments you will  cut

out guess work, do jobs
more economically.

WORKING MAN or BUSINESS
MAN—YOU NEED MATHS!

Fron sizing up the best way to tackle a job
or eslimate quantities, ‘o knowing how to
price goods or culculase overheads, you
need the knowledge this book gives.

FOR STUDENT OR
OFFICE WORKER

Increase  your earning
power and enhance your
chances of promotion
by acquiring a sound
knowledge of mathematics from the pages
of' this invaluable volume.

MATHS TO THE AID OF THE
* HANDYMAN

There is a complete section

in the book specially for

the handyman — packed

with advice that will help

you to do all kinds of jobs

in the quickest and most
) economical way.

can master MATHS—actually find it FUN! Will
prove invaluable to you in your daily life. Specially written
for the general reader, it reveals mathematical
cuts,” the simple way to solve hundreds of business and
home problems. Helps vou tackle ali kinds of jobs with
greater success; even helps with your football pools ! 448
pages of cleur examples, selt-testing questions and enter-

that cun prove for you—just as it has for thousands— the
stepping stonre to success !

Here is the book with which

" short

A LIFETIME'S
— INVESTMENT !

Whatever your reason
for wishing to improve
your knowledge of
MATHS. vou will find

- this grear volume an
investment that will pay you rich dividends
for the rest ol your lije.

TO HELP YOU BALANCE
YOUR BUDGET

With a knowledge of mathe-

matics and some applied com- <

mon sense you ¢an s oid some

of the shocks we all experience

with our personal and house-

hold accounts. Learn ail about

hire purchase, mortgages, llow to work

ESEm

Q

out your own incomme tux allowances, etc.

DO THIS &)
NOW! !

>

313

o e i gy AN Ry
levision’"readers

eometry,
Arithmetic, ’ |f Graphs.
Trigonometry, Calculus, Wz o
Mreihanics for the Lay":a,;dyman.
for the Bgilde{Ere“c‘:ridty. Living
Shahamacis of Eletr e 0%
within Accounts, Etc.

Algebra,

i R s
SR ; X

CLAIM YOURS AT ONCE!

Reserve NOW ut amazingly low cost!
Standard Edition. 16/6. or De Luxe
Edition, superb leathercloth, at extra cost
-. Prices include postage, etc.

To:Dept. H.F.21, People’s Home Library, Basted, Sevenoaks, Kent.

Simply  complete l WITHOUT OBLIGATION rescrve me ** Mathematics for

form, and post in 2d. I All " and send Special fnvoice with ** 100 % Satisfaction or No

slumlped. uns]c)uled Charge *' Guarantce.

envelope to ept. bR equired: E LUXE

WE O, “Peoniess | Cross out Edition NOT required: STANDARD/DE LU

Home . Library, I

B“Sted' > (‘Ve"oﬂks, ......................

Kene Offecapian | NAME ...oooervenns B . o

U.K. and Eire only, Full Postal

closes March 31. | ADDRESS v oooeoeoee s ts oo eereeee e eeee e eene e
, ADDRESS .....oooocvivreiiinnns et 0

FULL SATISFACTION | Dl

GUARANTEE « H.F.21/March 1960 ........coomcmmmmacenaons oo mamses in margin
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RECORD PLAYER UNIT

BSR Monarch. Model UA8. 4-speed, 10
records capacity, Ful-Fi turnover crystal
cartridge. £8.19.6. Carriage 3/6.

TELEVISION TUBES

Regunned, 12 months’ guarantee, Most
types available, E.G., MW, 43/64, £6. CRM
131, £5.10.0. CRM 171, £6. Carriage and
Insurance 10/-.

CHASSIS

Aluminium  Undrill with Reinforced
Corner. Avallable 1nhthe following slzes.

8°x4°x 2" 4/6 12" x 8" x 2}°

8°x 6 X2 ., 6/3 14"x3°x2h 8/-
10°x 7" x 24 713 14 x9°x2° ., 12/-
12"x 3" x 2¢° | 5/8 16°x6°x2}" .. 8/6
12" x 5" x 24" 8/9 16" x10°x 24 .. 14/-
HEATER 'l RANSFOI{)IERS—Primary
240 volts

2v.tamp. ., 5/~ 63v.ltamp... @/9
2v.3 amp. . 83 63v.3amp. .. 10/-
4v.lyamp, ., 5/8 63v.i{amp. .. 5/8
4v.3amp. .. 10~ 12v.iamp. .. 58
5 v.2amp. 10/-

ACOS MICROPHONES

Acos Mic 39-1. Crystal Stick Microphones
for use as a hand, desk or floor stand unit,
for high quality recording, broadcasting and
public address work. List price £5.5.0.
OUR PRICE 38/6. With stand 47/8, With
floor stand adaptor 52/8. Postage 1/6.

Acos Mic 40, as supplied with most modern
tape recorders, with folding rest and 8" lead
response254/0-6000 c.p.s. Listed at 35/-, OUR
MULTI-WAY CABLE

5 colour-coded wires (1 screened). Ideal for
mobile or inter-chassis connection. Any
lengths cut. 1/- per yard. P. & P. 1/6 min.

MICRO SWITCHES 3/9 each.
BATTERY BUZZERS 3/9 each.

1/3; 20/- add 1/9 ; 40/- add 2/6 ;
our catalogue.

ALPHA RADIO TERMS.—Cash with order or C.0.D,
£5 add 3/6. Minimum C.0.D. Fee and Postage 3/-,
Personal Shoppers Sam. tobd

ALPHA RADIO
SUPPLY CO.

T
VALVES © 3i0RE" DisPatcs -

AZ31 10/~ | MHL4 (Met) ) 524G 9/-
D42 Tl- 9/~ | 6AT 10/~
DF96 8/9 | MKT4 (7-pin) | 6ALS5 4/8
DHI101 10/- 12/- | 6AM5  12/6
DK96 8/9 | PCC84 9/- | BAMS 4/6
DLS6 8/9 | PCF80 9/8 | 6F1 14/~
EBC33 6/9 | PL81 12/8 | 6F13 14/~
EBC41 9/8 | PL82 8/8 | 8F15 14/-
ECC84 10/- | PX25 12/8 | 6K7G 4/-
CC85 9/6 | PY8l 8/8 | 6K8G 78
ECF80 12/- | PEN4VA 8L6G 8/-
ECH42 9/6 12/6 | 6QTG 78
ECHB81 89/- | PEN25 8/- | 6SLTGT 8/-
ECL80 10/- | PENA4 15/~ 6SNTGT 7/8
EF39 5/9 | SP41 3/- | 6VEG 8/~
EF40 14/8 | SP61 3/- | 6V6GT 7/9
EF41 9/8 | U25 14/- | 6X5GT -
gggg %%;- UCI:;I;2 10/8 | 12A 78
- 2AU8 /-
EL41 10/8 (MU12/14)8/9 }2AX7 3,-
EL42 10/8 108 | 05486 10/6
EL84 9/- W101M 12/8 5L6GT 10/
EMBO 10/~ | X76M 10/ | 2L -
EY51 10/~ | Z21 (4-ptn) | 2524 9/8
EY86  10- 8/- [ 42 8/-
EZ80 7/- | 1C5GT 12/8
GZ32 12/- | IN5 10/8 | PCC85 9/
KT32 14/- | 1R5 7/8 | U28 12/
KT33C 8/6|1T4 8/- [ 185 8/
KT66 17/6 | 354 7/8 | PP25 10/~
KT101 10/8 | 5U4G 6/6 | PL36 15/-
KTwsl 8/6 | 5Y3G 8/ | 10P13 15/-
CATALOGUE
Qur 1960 catalogue is now available.
Please send l/- in stamps for your copy

p.m. Monday to Friday.

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

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

RECTIFIERS FOR BATTERY
CHARGERS

12v.lamp, ., 43 12v,3amp. 10/8
12v, 2amp. . 7~ 12v.4amp. .. 12/-
12 v. 5 amp. 4/8

CHARGER TRANSFORMERS

Tapper Primary 200/240 v., Secondary 3.5 V.,

9v.and17v., 1 amp. type 13/6. 2 amp.

})yp% %‘/5/6. 4amp. type 21/-. 6 amp. type 32/6.
05

DPDT TOGGLE SWITCIIES
(byv Cutler Hammer) 2/8 each.

100 RESISTORS

Assorted 1, § and 1 watt. 12/6 packet.

WIRELESS WORLD VALVE DATA
BOOK. 5/- each. Post 4d.

DATA TV FAULT FINDING BOOK

(Illustrated), 5/-. Post 4d.

MORSE KEYS 3/- each.

ACOS CRYSTAL PICK-UPS

Turnover Head (2 sapphire styll) 28/11.

P. & P. 2/6.

DUBILIER TYPE “C” CONTROLS 300K.
6/6 each.

CO-AXIAL CABLF,
ohms. 6d. vard.

CRYSTAL CARTRIDGES, Complete with
stvli. Acos HEP3Y/1, HGP59/5C, BSR. TC8.
Collaro Studio. All 15/6 each.

OUTPUT TRANSFORMERS
Elstone OT/3 for Mullard 3 watt. Amplifier.

25/-.
Elstone OT6 Low Load, OT8 Norma! Load.
OT/ML Dist. Load. all 45/- and all for
Mullard 5/10 am
Single ended 5000/3 ohms 40 m/a, 4/8.

000/3 ohms 60 m,a, 5/9.

10000/3 ohms 30 m/a, 4/8

Universal 18 Ratio Type 40 mja. 5/8 each,

Order value 10/- add

semi-airspaced, 75

For Safety’s Sake

use

cowith Trigger-Action Spriag-Loaded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRIP

E\HAVO Prodclips

Pat. No. 748811

guaranteed

12 in.
|l 14in.
15 in.
17 in.

- £5.0.0
- £5.0.0 £5.0.
- — £6.0
- £6.0.0 £6.0.
- £8.0.0 £8.0

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as insulated prods. they are invaluable
for reaching and holding test points which are difficult of access.

. . F
Suitable for use with AvoMeter, Multiminor Poslts/r;ee
and Avo Electronic Test Meter Leads. per pair.
&3 LTI - AVOCET HOUSE,

92.96 VAUXHALL BRIDGE ROAD, LONDON, S.W.lL
ViCtoria 3404 (i2 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES.

2_1 in.

Other

types

REGUNNED
TV TUBES

Supplied from Stock and despatched by
British Railways same day.
NEW GUNS fitted in every tube and fully

COMPLETE

for TWELVE MONTHS

FROM DATE OF INSTALLATION.

Mazda
£5.0.0

Mullard

Carriage 5/« extra.

available.  Please contact:—

CLARKSONS (Dis;l;'?l:):tors)
120 Commercial Road, LEEDS 5

Phone: Leeds 56916

wWww.americanradiohistorv.com
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effect of the
TV ‘“payola™

I‘HE explosive
American
scandals continue to reverberate

around the world. In the U.S.A.
the elaborate quiz competition
programmes have been much
reduced and subjected to such
close control and scrutiny that
some viewers think that the life
—and certainly the liveliness—
has been squeezed out of them.
But even in a form which is said
to be ‘stodgy,” they are still
regarded with suspicion by some
of the viewers. Any kind of
deception,
wise, that may be practised is
likely to be queried. Even the
simple illusion of passing off
Ampexed programmes as real live
transmissions is regarded with
disfavour. An announcement or
a sub-title stating that a pro-
gramme is recorded is often put
on before Ampexed transmissions
take place; otherwise there might
be an accusation of trickery!

Trickery?
American newspapers made
such a fuss—and rightly so—

about the contrived and rigged
quizzes, that they started a chain-
reaction  which  has caused
annoyance and consternation all
over the world. Even the ncw
Ulster ITA station has felt the
icy blast of criticism. This
station sponsored an ITN item
which featured a story about
Belfast prison and its parole
system at Christmas for * good
behaviour™ prisoners. For certain
shots warders played the part of
prisoners walking down corridors,
mainly with their backs to the
camera. There arose a local out-
cry against “faking”! [ would
have thought that it was to the
advantage of prisoners *and all
concerned that they should not
be recognised, and that a simple
stratagem of this kind was per-
fectly legitimate. A few days
later the UTV “ Roundabout™
programme featured a local blues
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legitimate or other-.

singer, Ottilie Patterson, who

mimed her songs to a sound
playback. A further howl of
indignation arose, condemning

the “fake” as being phoney and
misleading to the public. Really!
How very startling!

Playback

Playback has been used in film
studios for many years, and vocal
numbers are now rarely recorded
direct. The sound is first
recorded, with or  without
orchestra, and this is reproduced
from film or tape for the actor
to mime to when he is in front
of the camera, moving about
without the restrictions of a
microphone hovering over his
head. [f the original recording is
made without orchestral backing,
L “quiet piano” system is used as
an accompaniment. This quiet
piano is barely audible on the
sound track but is necessary for
keeping the artiste in time and in
tune! A full orchestral treatment
is dubbed on the track when the
picture is finally edited; other-
wise an expensive and large
orchestra would have to hang
about the studios while compli-
cated shots were made, with the
usual lengthy breaks while the
cameraman adjusts lighting. The
same advantages apply to the use
of musical playback for live
television. The real point of
criticism arises when the play-
back system is not carried out
correctly.

Photographic Trickery
Now the advertisers are coming

under the microscope of the
witch-hunters of TV trickery.
Someone has found out that

products that polish floors or
paint_walls are not always used
when the advertisement filmlets
are photographed in a studio for
television. The fact is. that unless
the camera is aided a little, many
subtle effects just do not register.
The trivial deceits of putting
make-up on actors’ faces, intro-
ducing perspective distortion in
scenery, using fruit salts (mild, |

www americanradiohistorv com

A MONTHLY COMMENTARY
By Iconos

hope!) for champagne bubbles.
have becen used for stage and
screen for many years. | am quite
sure that the actors themselves
would  prefer  drinking .i'cul
whisky instead of cold tea’
ginger ale! But these subsm
tions are all born of necewty, in
the interests of the .1udlenu:.' i

BBC News

"PHE British l\mcmatogldﬁh
Society continues to sponsyr
many lectures of greuat interest 1o
television technicians and viewels.
Mr. S. W. Smithers, Manageg i:f
BBC Television News, reeently
gave a comprehensive and pracil-
cal lecture on the complix
organisation involved in .world
coverage for television. news, n t
omitting valuable references®
The preferr d

technical matters.
medium for film interpolation-fis
1emm film with muagnetic sound.
It was a pleasure to listen to a
programme executive who  had
such a sympathetic appregiation
of the technical .problems in-
vaolved—including a realisation of
the possibilities and limitation,of
new techniques such as Asfex,

This view of the ITA station at

Burnhope, near Durham, was
taken after a snowfall and shows
the 756ft. mast and buildings.
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reversal film stock, the different
types of cameras and so forth.
Future lectures include *“*Modern
Television Studios” by W. H.
Cheevers of Associated Rediffu-
sion, who will presumably deal
with the new super studios at
Wembley, ** Film Editing Tech-
niques for Television,” a sympo-
sium, and “Planning of Regional
Television Studios” by Walter
Kemp, who was mainly respon-
sible for TWW’s Cardiff and
Bristol Studios.

Site Values
"THE planning of a new tele-
vision studio starts with the
selection of a site. The BBC and
ITA contractors have all been
faced at various times with the
choice of a site in the centre of
a tawn—which is probably ex-
pensive and requires the adapta-
tion of existing premises—or the
alternative of a bare piece of
ground in a suburb, ripe for
building entirely new premises
especially designed for television
purposes. The first organisation
to achieve this was, of course, the
BBC, which acquired a large plot
of ground at Shepherd’s Bush
and has been building its huge
television centre for the last three
years or so. Of the I.T.A. contrac-
tors, Granada were the first to
build premises from zero, taking
a fine piece of bombed-out
ground within a stone’s throw of
Deansgate, Manchester. Scottish
Television bought the Theatre
Royal, Glasgow, and adapted it.
Tyne-Tees converted a warehouse
at Newcastle, Southern converted
a cinema in a suburb of South-
ampton and Anglia acquired the
old Agricultural Hall in the very
“centre of Norwich. And now the
latest television contractor, West-
ward Television, has announced
that its studios will be built
brand new, on a bare piece of
ground in the “Theatre precinct”
of Plymouth. This site adjoins
the Drake Cinema, also the
Athenaeum (now being built),
and is very close to the Civic
Centre. Thus Westward will be
able to cover a large number of
outside broadcasts without even
taking their O.B. truck on the
road! This is a really good move
in the interests of locally
originated programmes at Ply-
mouth, and sounds to me like
first-class regional planning. In
any case, | would think that a
good looking frontage in an
important part of a town was
most important from the public
relations point of view.

PRACTICAL TELEVISION

Entertainment Standards

CRITICISM of TV programmes

is loudly voiced in the
morning train, in pubs and in
clubs about individual pro-
grammes and items seen the
previous evening, but the enter-
tainment standards of both BBC
and ITV are extremely high—
thus throwing into the shadow
the odd features which have
limited appeal or are just a little
below par. When the ordinary
man-in-the-street goes on a sea-
side holiday and sees a local
summer show or concert party,
his comment. heard loudly in the
local hostelry afterwards,
probably goes like this: *“ Ah! It
were a good show, and funny,
too! But it wasn’t as good as
Benny Hill last night on the
telly. Why can’t they get Benny
Hill down here in this show?”
The fact that Benny Hill is a
first-class comic requiring a first-
class salary, that the authors and
producers worked for days on
writing and rehearsing his TV
show, that the musicians and all
the other contributors probably
received in aggregate at least
£3.000 for a 30 minute TV
feature, is not taken into account.
“Why don’t they have an
orchestra at the Picture
Pavilion?”” and “What they ought
to do is to give quiz puzzles—
refrigerators and washing
machines ” were other fatuous
comments that I have heard,
spoken by presumably intelligent
people. The television companies
are rich and prosperous. It is
only right that they should divert
some of their wealth to support
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the remnants of local show
business, especially the live
theatre, the music hall, the

summer shows and the orchestral
concerts.

Film Transmission

N my article last month, 1
mentioned that 70mm films
pose problems for transmission
on TV. The equipment cannot
handle film 70mm wide. One
method of sending excerpts
from these films out on telecine is
to have a special optical reduc-
tion print made on 35mm film of
a section of the very wide picture,
panning this particular part
about on the main action during
the optical reduction process, but
the television reproduction of
just a small section of the film
frame will give a comparatively
poor impression of ‘** Ben Hur”
or any similar epic made on this
broad gauge film. The increase

in  definition, the improved
colour values and the * solid-
ness” of the sound, together

with the tremendous size of the
screen are all factors which the
film people hope will draw
audiences back into the cinemas.
Over 400 cinemas in the USA
have been equipped with suitable
70mm film projection equipment

and there are already 38 in-
stalled in British cinemas. An
important innovation of this

kind cannot be ignored by the
television film commentators.
They will probably only be able
to illustrate their remarks with
still transparencies or reductions
to narrow gauge film for the
present telecine equipment.

PRACTICAL WIRELESS

Chief Contents of March Issue
Now on Sale, 1/6
TRANSISTORS FOR P.A.
SWITCHED TUNED T.R.F.

A COMPREHENSIVE PRE-AMP
TRANSISTORISED TIMING UNIT
IMPROVING THE No. “19” SET
MEASUREMENTS WITH MULTIMETERS
_AN INDUCTANCE MEASURING INSTRUMENT
THE D.C.2 STEREO AMPLIFIER
A TRANSISTORISED VOLTMETER
EXPERIMENTAL S.W. THREE
ETC., ETC., ETC.
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*Any fruit, today?’ The bed-
lar calls at the Singapore
home of Mrs, C., wife of an
R.A.F. Corporal. Mrs. C.'s
children seem to be looking
for samples! The local girl
is a home help.

The private 11fe of Corporal C., R.AF.

When you see & man in R.A.F. uniform, do you éver think about his life? Not just the
essential job he does, but his home and his family? These family album pictures are from
the life of Corporal C. He’s an R.A.F. cook out in Singapore. He earns over £20 a week with
overseas allowances, and pays 30/- for his house. This is his life,and it could be your life, too.
Even if you’re not yet trained for a trade, because the R.A.F. are ready to train you
Send the coupon below for all the details.

i

Corporal C.isin the airmen’s mess. Golng swimming? Or just t:aklng 1t Their children go to this excellent

In the R.A.F. every man has a easy? There's always plenty going Forces primary school. Like most
trade. and every trade has a place. on in the R.AF. Like 80 many Service children they love the life
See the list on the coupon for R.A.F. people overseas, they have —and how many children fiy half-
training opportunities. their own car. way round the world?

POST TODAY. There are vacancies now for training in these R.A.F. trades. Tick your pa.rmcu]ar
interest, and send for full detalls of R.A.F. careers.

Post to R.A.F. Central Recruiting Office (PTN45), Victory House, Kingsw_ay, London, WC2

Wireless Operator......[] Teleprinter Op. ... ]

Radar Mechanic.. O Typist .. ..[[] NAME
Tape Relay Op. ] Nursing Attenda.nt; |
Progress Clerk........[] Electrical Mechanic [_]
Fireman ..............[] AlrDefence Op. . I
Wireless Mechanic .. L] Operations Clerk EI
Instrument Mech. ......[] R.A.F. Police ...

You’ll get more out of 11fe in the Royal Air Force

ADDRESS

DATE OF BmTH

www americanradiohistorv com
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’ Complete with PCC84 and
MAKER’S SURPLUS PCF80 valves, LF. 33-38 Mcss.
GOMPONENT BARGAINS Complete with coils for five

Band I channels and channels

C.R. TUBES

NEW, UNUSED
& GUARANTEED

16in. Metal Cone, famous make.
Type T801/B. 6 volt, .3 amp.
heater. ion trap, 12-14 kV, E.H.T.,
wide angle, standard 38 mm.

Frame Output Transformer 6/6
Frame or line block osc.

300 m/a Smoothing Chokes 10/6 home constructor,

P & NGLE 8, 9, 10. Band HI. New and neck. LIST £16
WIDE ANGLE 1538 mm, et LASKY'S PRICE £6 9 6
Line BT, Trans, Ferrox o6 | TO-DAY'S VALUE OVER (7. o G e B L .
S g Colls, Low'i'{ri" LASKY'S PRICE asks, Anti-Corona, Bases an
Cl?r?éugnd framem........,.‘?. 19/6 Post 3/6 39 /6 Ion Traps available.
Feé‘rot -cube cored Scanning
; 5 -5 FERRANTI 9in., T9/3, 4 V.
»I;'iﬁg;n'v }?153 '}(rzhs. %v&marlx SE N D F O R O U R N EW ggertgegeﬂté‘égﬂ; O?flasl base, gtax;:
width and linearity con- Ao 15 ; -
trois, circutt dia.. pair... 50/- COMPON ENTS CATALOGUE LASKY'S l“[(l

Transformer .........ccceces 4/6 OVER 100 P“\("i‘l‘ i:lxlll{\ NRCORIUESEY ?I‘{é}/g;{ﬂ\l}g’[r 211221n Tz and
Focus Magnets Ferrox-core 18/6 LASKY'S PRICE 84/~
P.M. Focus Magnets, iron Never bhefore has such a comprehensive and useful Carr. & Insur. 12/6. /

Cored o dEH components catalogue been made available to the
Duomag Focalisers 22/8

and_our prices will save you | pppRraANTI 17in, LLype TR1710.
163 v., 3

oscillator Transformer... 4/6 listiandisavelmoneys

pounds! Price 9 /. post 6d. I Yo amp
STANDARD 35 mm. Our latest 12 page BARGAIN BULLETIN free With | Soyora 'lmur S £7 19.6
Line Output Transfory}ers every copy. Also availuble separately by post,
N PALT and S5 v e | U S RE-GUNNED  C.R. TUBES
Seanning Coils, Low Imb. | 50,000 VALVES in stook molyaing new and manurac- | 1300 £8908 1 Ggw H
Frame or line blocking turers surplus, also jmported Valves, Send for odt ey |21in €719.6° [ Carr. 35/

Frame Qutput Transformer 7/6

Focus Magnets :
Without Vernier
With Vernier

LASKY'S (HARROW ROAD) LTD.

pen All Day Saturday. Early. Closing, Thurs. Mail Orders to Dept. P.T., Edgware Road
17/8 42, 'I‘O’ll‘l NHAM COURT ROAD, W.L
200 m/a Smoothing Chokes 76 Telephone : MUSeum 2605.

207,

EDGWARE ROAD, LONDON, W.2.
PADdington 3271/2.

VALVES SAHNE DAY SERVICE
NEW'! TESTED! GUARANTEED!

6K7G, 6K8G, 6Q7G. 8V6G, 6X5G, cr 5Y3G

1R5, 185, 1T4, 384, 3V4, DAF9L, DF91, DK91, DK92, DLY2, DL94, and4f01‘ R3/6
DAF96, DFg6, DK96. DLI6 .

1ATGT 12,- | 6L1 15'- | 25Z4G 9,- | EBC41 86
1D5 96 | 8L18 123 | 25Z6GT 9/6 | EBF80 8 -
1H5GT 10- | 6P25 9- | 30CL 8 EBF89 89
INSGT 10/- QTG 7' | 30L1 8- | EBL2l 206
1R5 69 | 6QIGT 9/6 | 3BLEGT 10,- | EC92 11/-
154 9- | 6SLIG 63 | 3Z4GT 6- | ECC8L 59
185 63 | 6SNTGT 49 | 3525GT 86 | ECC82  6/8
1T4 53 | UsGT 11/~ 3 12:6 | ECC83 Yo
1Us 66 | 6V6G 5- | 50CDSG 26/9 | ECC84 8/9
3AL 106 | 6V6GT 50L6GT 8'9 | ECCBS 8/3
3Q4 86 X4 5- | AZ3l 9.6 | ECF80 10/-
334 8/9 | 6X5GT 5/6 | BB 96 | ECFé2 10'-
3V4 T8 | TBT 8/- | CL33 13- | ECH21 20/6
504G 53 | Ch 8/- | DAC32 10:- | ECH35
5V4G 9/6 | 7C6 8- | DAF91 63 | ECH42 8/9
5Y3GT 69 | THT 8- | DAF96 83 | ECHBL 8/6
574G 9/6 57 9'9 | DCC3% 10/6 | ECL80 86
6ALS 39 | TY4 8- | DF33 0/- | ECL82 10/-
AMS 5/- | 10C1 14’6 | DF9L 5/3 | EF39 4'6
6AMSB 36 | 10C2 176 | DF9 83 | EF4l 89
GAQSE 7- | 10F1 156 | DH76 6/6 | EF42  11/8
6ATE 7/3 | 12AH8 106 | DHT 73 | EF80
6BAG 6- | 12ATT 59 DK32 12/~ | EE85 [)
CBES 6- | 12aU6 7/6 DK 14'- | EF86 106
GBHE 69 | 12AUT 86 | DK91 69 | EF89 8/-
6BJ6 6- | 12AXT7 7/- | DK92 8/6 | EF9l 36
6BR7 106 | 12BA6 8- | DK96 8/6 | EF92 /8
6BWE 10:- | 12K7GT 58 | DL33 9/- | EL33 10 -
BW7 66 | 12K8GT 118 | DL33 10’6 | EL: 21'6
6CD6G 269 | 12Q7GT 5/6 | DL92 6/9 | EL41 9/~
6F1 146 | 1223 76 | DL94 76 | EL42 10’6
6F8C 68 | 1437 169 L.96 8/3 | EL84 -
GF13 12:6 | 18AQ5 7-| EABC80 7- | EM34 8'6
6F14 176 | 20F2 176 | EACAL 5/ M 9/-
8K7G 39 L1 176 | EAF42 8/6 | EM8 o
6K7GT 8- | 25A6G 11 - | EB91 39 | EM84 10/-
SK8G 6/9 | 25L6GT 9/- EB038 5/- | EY51 9/-

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16. STA. 4587

for 30~

oo 5 for 27/-
EY86 8/3 30 17 -
K740 6/9 | SP6l 3/6

EZ41 76 | Til 15,

Z80 6,3 | U2 Ri-
EZ81 7= U2 12/-
Fw4500 8- | U50 6
32 - uie 6/-
KT33C 7 78 6/-
KT41 14/6 | UABC80 7/9
KT61 10/- | UAF42 [}
KTa3 ] UBC41 79
KT71 8/6 | UBF80 9/8
MH4 6,- | UBF8y 86
MU14 8/- | UBL2L 20'6
MX: 12/6 | UCC84 129
N18 /8 | UCC85 8/-

PCF 8/- | UCH42 9

PCF82 9/3 | UCH81 8/6
PCL 93 | UCL82 118
PCL83 11/9 | UCL83 13'-
X 8- F4l 89

PCL8
PENA4 11/- | UF42 86
PEN36C 9/6 | UF84 78

L 8/- | VP4B 9/6
PY32 12'- | VP4L 8-
PY80 78 | W76 8/

81 6/9 T s
PY82 7= | X76M  11/6
PY83 8/- 4+ 277 36

Post 6d. per valve

extra.

Any Parcel Insured
Against Damage in
Transit 6d. extra.
Any C.0.D. Parcel 2/6
extra.
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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

A 3d. stamp will bring you a copy
of our latest
RADIO & TELEVISION
COMPONENT Catalogue
JAMES H. MARTIN & CO.

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS
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Lt ooty o™

Letters to the

Editor

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

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.

HUM BARS

[R.—During some time base experiments | was
continually coming across a fault which
showed itself in the form of a series of solid

horizontal bars travelling upwards slowly. At first
I thought this was some fault in the circuit, but
after modifying various components | found that
the bars were present even when | had the tube
and timebases disconnected from the sync separa-
tor. Is there any proof that such a defect could
be caused by hum from the timebase H.T. line? [
have previously experienced 50c/s and also 100c/s
hum bars, but they have always remained locked
by the 50c/s frame timebase. whereas my picture
remained stationary. but the bars travetled quite
slowly from top to bottom.—R. E. BADDELY
(Worthing).

TUNER ALIGNMENT

IR.—I recently fitted a turret tuner to my set
and whilst 1 can receive both Channel 1 and
Channel 9 satisfactorily, 1 find that on

Channel 9 there is a noisy background when the
picture is properly tuned. Thinking this might be
due to wrong alignment of the oscillator circuits in
the tuner. I retrimmed them slightly. but now find
that on the BBC. for instance. when a very light
scene is projected there is quite 4 noisy back-
ground. On dark scenes. cverything is perfect. The
video and sound channels have been aligned with
a signal generator. Is there any possibility that
some form of modulation is taking place between
the set and the timebases. or is it just mis-alignment
of the tuner? Perhaps some reader has experienced
a similar trouble and would be willing to pass on
hints as to the cure.~—~G. TrimsLe (Gt Yarmouth).

A USEFUL HINT

1R.—1 have experimented for a long time with
TV cireuits and layouts and have found it
extremely difficult to remove and replace
components on the standard metal chassis. | have
therefore made up a ‘plug-in’ chassis. using for the
sides standard sheet aluminium. with a half-inch
turnover at the upper edge, to which 1 bolt
ordinary perforated zinc sheet. 1 find that I cun
attuch leads to certain components. slip over a
piece of insulated sleeving and then pass the lead
through u hole. and when the lead is bent to go to
the next item it automatically holds the component
in position. Where a component which has fixing

holes is used, the bolts are passed through the
perforated sheet. This makes for speedy assembly
and very rapid dismantling and 1 am sure will save
constructors and _experimenters many hours of
‘wasteful’” work. The sheet can be used over and
over again.—A. LINSTROM (N.W.5).

TV AND THE EYES

IR, —In your November issue you published a
letter from a reader commenting on the
harmful effect of TV on the eyes. | was very

interested to see in the daily Press very recently a
comment by some doctors on the TV position and
it was there stated that there are many other ill
effects caused as a result of prolonged viewing.
One of these was a reliable report that a fit had
been induced in one patient as a result of the
flicker present in every receiver. Is it not possible
that other effects may be experienced by a viewer.
not necessarily at the time but over a long period?
I have heard that one doctor has blamed TV for
acute indigestion and resultant slceplessness.—N.
ManseLL (Westminster).

COLOUR TV

IR —We do not seem to be progressing much
S in the way of commercial colour TV. Some
time ago therc were some coloured sheets
on the market which one placed in front of the
tube to give the effect of sky. sea. etc.. but these
were not popular. 1 would think there is a market
for a similar type of colour device consisting of
numerous coloured miniature bulbs surrounding
the picture tube (hidden in a semi-transparent mask
for instance) which could be operated by the
viewer or mechanically. By a blue flood at the top
of the screen., for instance, one could certainly give
added effect to an outdoor view. whilst an overall
green effect would be wonderful for the under-sea
shots produced by Hans and Lotte Haas. Do
readers think the idea is worth proceeding with
and would there be a1 market for such a device?--
(5. HUMBERSTONE (N.W.).

[We feel that such a device would be popular
only with experimenters; most viewers have
enough controls to adjust already ! —Ed]

110 DEG. SCANNING

IR.—1 am very interested in the latest 110 deg.
S tubes and 1 wonder whether any readers have
successfully modified an existing scanning
coil unit so that it may be used with these wide
ungle tubes. It does not appear that such a
modification would be impossible. but I do not
want to start modifying my spare coil until T am
certain as to just what is needed. Perhaps someone
can help me? —F. Lucas (Birmingham).
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Trade News

The "Skantest”

T is well known that. with the exception of
intermittent faults., one of the most time
wasting and difficult faults to diagnose with
certainty is that of a single shorting turn in a time-
base winding. **Skantest™ is a new device for

e e

The Skantest

detecting shorted turns and is very similar in
principle to most other instruments of this type,
n so far as it employs an oscillating circuit. the
valve of which is being fed by alternating current,

| SR

Two items from
the CTR repair
plant

March, 1960

NEW PRODUCTS AND DEVELOPMENTS

so that the oscillations are. in fact, pulsed and a
very peaky output is obtained. Across this oscilla-
tory circuit is placed the inductance under test. In
the case of the winding under test having one or
more short circuited turns, there is a heavy damp-
ing effect. and the very low current neon indicating
device ceases to glow.

The * Skhantest ™ is available from Direct TV
Replacements, 158 Lewisham Way, London,
S.E.14

—
=

The Loft Ranger
CRT Repair Plant
A complete set of equipment required for CRT
repairs is now available for less than £600 and
should be of interest to the smaller dealer. The
N.E.V. 400 Range Plant includes all the necessary
equipment for repairing cathode ray tubes. The
basic plant will produce 25 tubes per week. but
is an economical proposition if only one half of
this quantity is required.

The plant is manufactured by The
Electronic  Valve Co. Lid, Kenrick
Netherfield, Noutingham.

The “Loft Ranger”
TIYHE Loft Ranger is a combined Band I/ITI high
gain loft aerial. with a rigid locking multiplane
ball joint of new design. All elements have a turn
and lock assembly. High efhiciency is claimed on
Band 111 and it only requires a single feeder. It
is extremely light in weight and easy to instail
The Loft Ranger is priced at 30s. 0d., and is
marketed by Wolsey Electronics Ltd., Cray
Avenue, St. Mary Cray, Orpington, Kent.

Notting-
Street,

www.americanradiohistorv.com
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Radio
Stethoscope

This can beslipped into
the pocket rather like
a fountain pen. With
it in most distficts
a receiver can

checked {from the grid
of the first valve right
through to the output
without a signal gener-
ator. The stethoscope
is a complete fault-

All the necessary parts

to make this tracer
6/8, post 1/-.

Tube Tester and
Reactivator

H We can supply all
"Iamr the main compo-

nents for making
thls unit which will not only test
Cathode Ray Tuhes but also will
reactivate them. supplied com-
plete with full instructions. Price
£3, plus 2/6 post and ins.

PRACTICAL TELEVISION

All  complete
with polvester
filled choke
and interfer-
ence suppres-
$Ors, stariers,
and fluores-
cent tube—all
ready, in fact,
to switch on.

54/9 plus 5/6 carriage
39/6 plus 5'6 carriage
watt, 39/8 plus 46 carriz
watt, 39/8 plus 4/6 car and insurance.
Circular 40 watt, 87/= plus 5'6 ca e and 1nsurance.
Circular 80 watt, 104 6 plus 5 6 carriage and insurance.
These fittings are suitahle for hanging or dircct fixing
—carriage and insurance applies lor distances up to
250 miles, over and above this carriage will be extra.

This Month’s Snip
Super Transistor Kit

—-————— Makes ideal bedrnom
one  transistor
diode.
Complete with case 19/6
Post 26

and insurance.
and insurance.
and insurance.

watt,
watt,

?qmm

radio. uses
and one crystal

TV Service Sheets

sheets covering most
f)opular post-war televisors by
eading makers—Cossor. Ekco.
Ferguson, Pve,
free, PREVIOUS
CHASERS OF THESE SHEETS
PLEASE NOTE; WE CA
SUPPLY SHEETS Nos. 100-200,
£1, or 150-200, 10/-.

ete
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TV Mask
Lactes“ tYpe grey
in. I':lyostallan

V=i ., 19y,

Plas 1. pogp

Morganite Potentiometers
Single and 2-
gang typesavail-
able, standard
size with

S5K.
1 meg., 2 meg.
3/- each—valves avail-
5K +5K, 100K +100K, § meg.+

valves available : 10K.-25K
S0K1 K, 250K,
Gang type
able :

+ meg., 2 meg. +2 meg.
Avo Prodclips
The ad-
vantage
ot these
ZE . pestprods

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

ELECTRONIC PRECISION'‘EQUIPMENT LTD.
66, GROVE ROAD, EASTBOURNE, SUSSEX

Component Storage
Drawers

Stout board construction
these drawers are ideal for
small parts. Supplied com-
plete with simple erection
instructions—1,6 cach or 12
drawers each 6 x 23 x 6in.,
13/6, post 2 -

INFRA RED HEATERS

Thess latest type
heaters are ideal for
bathroom. kitchen, ™=
bedroom etc. They
simple make
our easy to follow
instructions—uses silica enclosed
elements designed for the correct
infra-red wavelength (3 microns). Price
for 750 watt element and instructions, 15/6. plus 2/6
post and insurance. Or made up heater 52,6 plus 5/6.
post and insurance—fully tested and guaranteed.

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

FOUR ITEMS FOR PRICE OF ONE

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

321

Band lll Converters

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

Please send two more Kits, the
one you sent last week is ber-
forming  magnificentty. We
receive this sort oi letter every day
of the week, so 1f you have hesitated
because you thought our kits too
cheap you need hesitate no longer.

Building A Scope ?

&) 4

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

A.C./D.C. Multimeter Kit

Ranges: D.OC. volts,

0-5, 0-50, 0-100, O-f
500, 0-1,000. A.C.
volts 05, 0-50, 0-

100, 0-500. 0-1.900.
D.C. milliamps 0-5
500. Okms

0-100, 0-

0-50,000. with in-
ternal  batteries.
0-500.000 with ex-
ternal batteries.
Measures A.C./D.C.
volts. D.C. current
and ohms. All the
essential parts including metal
case, 2in. moving coil metre,
selected reslstors, wire tor shunts.
range selector, switches, cali-
brated scale and full instructions,
price 19/6, plus 2/6 post and in-
surance.

Yaxley Swntches

1 Pole 3 way 8
1 Pole 5 way /=
1 Pole 11 way /6
2 Pole 2 way cera /6
2 Pole 4 way i
2 Pole 6 way /6
2 Pole 8 way ‘8
2 Pole 11 way '8
2 Pole 12 way 16
3 Pole 3 way '8
3 Pole 6 way /6
4 Pole 4 way /-
6 Position shorting 20
6 Pole 3 way @ 8
6 Polc 3 way ceramic 6
8 Pole 2 wa 2=
9 Pole 3 way ™ @ 8
12 Pole 2way ... e 24-
Miniature
Microphone

American made,
Dynamic type, real
bargaln at 2/6, plus

6d. post. /4-/
S/

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

Dept. 5, also enough for postage,
Electronics (Finsbury Park) Ltd.

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

3 e R o e e o e e e e 2 e e b el e el e e el S I e R e e el A o R R D el 2

29. Stroud Green Rd., Park) Ltd.
Finsbury Park, ] 520, High st.
Phone : ARChway 1049, Manor Par!
Half day Thursday.

Phone : ILFORD 1011,

Personal shoppers should use one of the companies below.
Electronics (Manor

Electronics (Ruislip) Ltd.
42-48, Windmiti Hill,
Ruislip, Middx.
Phone : RUISLIP 5780,
Half day Wednesday.

Half day Thursday.

www americanradiohistorv com
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R.S.C.

(Leeds) Ltd.

and MA
2/9 under £5. Open to'callers 9 a.m.

R.S.C. TRANSFORMERS
Fully Guaranteed
Interleaved and Impregnated
. Primaries 200-230-250 v 50 ¢/s screened
TOP SHROUDED DROP THROUGH

260-0-280v T0ma,83v2a,6v2a..17/9
+360-0-350 v 80 ma, 83v2a,5v2a.,. 18/9
-0-250 v 100 ma. 63v49. Sdvia.. 23/8
350-0-350 v 100 ma. 6.3v4a, bvia.., 238
- 350-0-360 v 150 ma. 6.3 v 4a, 6 v 3a ... 29/9
FULLY SHROUDED UPRIGH
250-0-250 v 80 ma, 6.3 v2a, 5v 32
Midget tygg 24-3-3 in «.17/9
-0-260 v 100 ma, 8.3 v4a, 5v3a..259
00-0-300 v 100 ma, 8.3v4a, 5v3a..279
360-0-360 v 100 ma., G.%v4a, 5vda..27/9
© 850-0-350 v 160 ma, 63 v4 8, 5v3a.. 350
L 425-0-425 v 200 ma. 6.3 v 4 a, C.T.

S5via..

FILAMENT TRAVSFORD‘IFRS
All with.200-230 v 50 c/s Prlmarles t 63v
a.5/9; 63v2a. 76 ; 0-4-6.3v2a.7/9
lzvla 7/11:6.3v3a, 8/11:63v6a, 17/9.
- CHARGER TRANSFORMERS
‘17 200-250 v 0-9-15v1ie, 11/9;0-8-16 v3a, 16/9
. 0-8-15 v 5 a, 19/9 ; 0-8-15 v 8 a, 23/9.
OUTPUT TRANSFORMERS
Standard Pentode 5.000 to 3 ohms
Small Pentode 5.000 to 3 ol

... 5/
- 18/9

’ushh-Pull 10-12 watts GVG bo 3 or 15

Pugh-Pull 10°12 watts 6V6 t0 3.5, 8 or
15 ohms ...

BRADFORD, LEEDS

NCHESTER

54-56 MORLEY ST, (N¢. Alhambra) BRADFORD,
5/7 COUNTY ARCADE BRIGGATE, LEEDS, 1.
8/10 BROWN 8t, (Market 3t.), MANCHESTER.

Mail orders to Dept, N., 29-31 Moorfield Rd,, Leeds, 12.
Fost Terms C.W.0, or C.0.D. NO C. O.D. under £]. Postage 1/9 extra under £2.

to 8 p.m, \Wednesdays until 1 p.u. S.AE.
with enquiries, piease,

Trade supplied.

SELENIUM METAL RECTIFIERS
Special quotes for quantities ot 50 to 5.000.
HLT. (T1.W,) F

250 v 50 ma ... 3/11

250 v 80 ma ... 5/11

250 v 100 ma... 8/11

Contact Cooled

250 v 80 ma . 8/11

250 v T5

F.w, (Bridge) 8/11
CO-AXIAL CABLE $in.
76 ohms 14/38
Twin-screened Feeder ... . 11d. ¥d.
ACCU\IULAT()R‘} 2v 16 A.H. New
ex-Gov.. 5/8 ea.: B for 15/,
BATTERY SET (,()‘\\rl'Rl‘ER KIT
All parts for converting any normal tyge
of Battery Recelver to A.C. mains 200-25
50 ¢/s. Supplies 120 v, 90 v or 60 v at 40 ma,
fully smoothed and fully smoothed L.T.
of 2v at 0.4 to 1 a, Price including cir-
cuit, 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
ai-'u‘ -2in.) to supplv Battery Portable
rece vers T 1r1ng 90 v and 1.5 v. Fully
rom 200-250 v 60 c¢/s mains.
1nc point-to-point  wiring dia-
grams, 39/9 Or ready for use. 48/9.
D.C, SUPPLY KIT.—Suitable for Elec-
tric Trains. Conaists of mains trans,
200-250 v 50 c.p.s. A.C. 12 v 1 a Selenium
F.W. Bridge Rectifier. 2 Fuseholders, 2
Fuses. Change Direction Switch, Variable
Speed Regulator, Partially

8d. vd.

EX- (x()\ T. MAINS TRANSFORMERS

All 200-250 v 50 o/s input.

Removpd from New ex-Govt. units. 22 /9
2‘76v100ma,63v7a bvda

300 0 300 v 60 ma., v

265~0 265v150ma.6 Jvil a.5v3a.5v

350-0—350v100m vga.6v.2a .18/

0-24-26-28 v 15 & A.C, (marked with D.C.

rating after recbiﬂcaticn). 89/8, carr. 15/-.

AUTO 0-110/120-220/240 v, 50 watts ... 8/11

EX-GOVT. SMOOTIIING (HOKFQ—

80 ma 5-10 h 250 ohms ... . .. 2/11

80 ma 10 h 150 ohms

100 ma 5 h 100 ghms Tropicalised

100 ma 8-10 h 100 ohms Pa.rmeko

120 ma 12 h 1 ohms

150 ma 10 h 150 oh

200 ma 3-5 h 100 ohms Parmeko

0-10-25 v 24 a, 79/8, carr. 15/-.

EX-GOVT, CASES. Well ventilated,

black crackle finished. undrilled cover.

) h. IDEAL FO

CASE, OR COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/ postage.

BATTERY CHARGERS
For 200/260 v 50 ¢/ A.C.
12 months guar-
Attractive, well
ventilated hammer
finished cases. 6 vor 12 v
4 amp. with meter
and variable charge
rate selector. as illus-

trated 69/

carr. b/-,

. 3 19/9 drllled Steel Case and Circuit. 33/ 9 g‘;mrt’,‘;f"“';,,},%%n‘ég" o?
SMOOTHING CIIOKES 5 13/3. 6 v or 12 v L am
29 TELEVISION RECTIFIERS 130 geRvaonm Shvatlemn
%‘52‘, &, T Size 3 x 1iins. Brand electric train power supply. Only £0/9
4/11 post 2/8.
MAIL ORDER DEPARTMENT
RST 211 Streatham Road, Mitcham, Surrey .
ALL VALVES LISTED ARE NEW STOCK
® Terms C, V.0, or C,0,D, Postage 3d. per valve.
MITCIHAM G201,
AZ31 10/8 | ¥Fe2 K/- | PCF83 Uyss 78 | 6ReG 76
B8 ELA42 10/- 11/68 | VP4B 17/8 | 6K8G
DAFoL 718 | TL84 71 | POL82 WBIM "5/8 g/e
B FI1 %lle F:rlu'%o 1%//6 cLesn’ ‘#%1'8 ‘79/6 Sﬁé 17;3
DH719 7/6 | E=Bl 10/ 12/- | Wi21 7/8 | 6L1B 12/6
BRI 0| B Ao f o pead® | S 8 | i 1z BRAND NEW GUN
EABCBO EY84 10/6 17/6 | X170 21/~ | NTG/G
EAF4210" Bvor %/a PEMV{;/a %‘% 1%//9 68L7GT7/ N
SN BAL R AL B et RAERASND, BISAUOLANIED
P v
EBF80 9/8 | ®z41 7/6 | PL82 /o | 1IR3 e 5/68
DRto 90 | Kzl 76 |pLea 8- iR @ | a8 ALL SIZES, ALL TYPES
ECOt 9/8 | EZ31 7/6 | PY80 8/@ | 6V4G  0/6 | 8X5GT 5/
CC33 8/- | FO2  21- | PYBL 7/8 | 5X5GT 6/8 | 187 10/6
£cdns o6 | ol 1778 | B¥82 86 | IGTRS K8 18 .
\ECCB! 9/6 | FCI3C21- | R10 gU/- | BABGT | 10LDIL Brimar, Emiscope etc. 8/6 with
ECRe 00 | zsa 118 | BRIy 19/6 ears “9- | 12ams 1o
126 | 533 /8 | TPz 1978 | GAMS Bl6 | 12ATs (8- order, bal. 8/6 for 19 weeks;
ECTe2, g | HECH 218 | Ltz 9115408 43 IAm 5
H35 9/~ | HL133D Ul53 O/~ | 6BAG 7/8 | 12AX7 9/8 or £7.10.0. cash
ECH4210/- /- | UAB | 8BBE6  7/8 | 12BA8 9/~
CHB1 8/- | KTa3C | eBJ8  7/6 | 12BE6 9/8
80 - | UAF42 9/¢ | 6BR7 18/- | 12BHT 15/-
soua % | ERRATE | 0208 81 | il Yy | WG .
7 P'ﬂé?)‘“{s’ﬁe ] i gBXo Zf ‘szTs i FREE CARRIAGE AND INSURANCE
0] - - N 0
EF40 18- | ML4 150 | yomst gF1  15/8 | 12K8GT 21", 24” —£1.5.0. Extra
BRil 93 | MsPsive 9/- | 6F12  B/- g/ﬁ
Brea A8 | muts 9. | ucLes 6F13 17/6 | 1237 8/6
£) 9/8 - | 837GT 918 ;
BR | mmognioee o ide 36| PR | || EXPRESS ELECTRONICS
5 11/e - |6 - | 50L6GT .
EF89 10/« | PCFB0 ULS4 9/8 | 6K7GT 9/ entary Road, GLASGOW
Erol 8- | 106 | UYHL 718 R R 281 Parliam y : s, GL
SEND FOR LISTS.
Quotations given for any types not lm.ed Obsolete and old Belps
types a speciality
——
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Whilst we are always pleased to assist readers with
their technical difficulties, we regret that we are unable
to supply diagrams or provide instructions for modifving

surplus equipment, We cannot supply alternative details
Sfor constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 327
must be uttuched to all Queries, und if a postal
reply is required a stumped and addressed envelope
must be enclosed.

FERGUSON 988T

My television set has developed the following
fault. Superimposed on the left hand side of the
picture there appear three dark grey vertical lines
each about lin. wide and the same distance apart.
This does not alter by any adjustinent of the con-
trast control. The tube is a rebuilt one, giving a
very good picture in every other respect.—J.
Taylor (Letchworth, Herts).

We suggest that you check the 0.0014F capacitor
wired from pin 2 of the CRT base socket. This is
probably open circuited.

ENGLISH ELECTRIC T30365

The set is giving good sound and picture but
when it has been on for a short while, the picture
will fade out and sometimes comes back of its
own accord. However, if it takes quite some time
coming back, I turn the brightness control on the
front of the set and the picture is all right for half
an hour or more but then fades away again. Also,
when the picture is OK, there are wide shadow lines
moving up and down at the back of the picture. I
have replaced the PL83 but this made no dif-
ference. The sound is perfect.—A. Harper (Ponty-
pridd, Glam). .

You should check tuner valves PCC84 and
PCF80 and the base conncctions of the EF80
valves. Also check the tuner switch contacts. The
tube could be at fault, but this is less likely. The
shadow lines arc due to the reception of interfering
signals which the tuner is incapable of rejecting.

G.E.C. TV1746

The trouble is sound on vision on Band I and
Band I11. I have fried the oscillator trimmer, etc.
Also the sound rejects on L22 but 1 cannot remove
“it. 1 have tried cutting down signal strength but
no luck. There is no mid position between vision
and sound: vision on sound in one position: sound
on vision in the other.—T. Pearson (Salford 6).

You should first check the 16+ 32uF electrolytic
capacitor which decouples the H.T. of the sound
A.F. and output stages. If this is in order check by
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shunting a good condenser (say 16x«F) across each
tag to chassis in turn. Check the H.T. decoupling
0.001F capacitor and the decoupling capacitors
generally. We assume the beehive type rotary
capacitors in the centre of the 1.F. chassis have not
been disturbed.

MARCONI V.C.152

1 cannot stop the picture from rolling up or
down and 1 lose about #th of the picture at the
bottom.—S. Stanway (Westcliffe-on-Sea).

Your letter indicates that the picture can be
made to roll downward or upward with the hold
control but cannot be locked. This indicates lack
of sync pulses or at least weakened sync pulses.
You should. therefore, suspect the interlace diode
(small metal rectifiers associated with the LN152
(ECL80) from timebase valve), also the shunt 2.2M
resistor. The LN152 should also be replaced as
this may be causing the cramping at the bottom.

AMBASSADOR TV5

I have heen trying to repair the above set. There
was no audible line whistle and no EHT. The
owner informed me that before the screen went
blank there were multiple horizontal pictures on
it. 1 checked V14, 20P1 by substitution with a
known good valve and renewed R79 and C56,
checked R76, 77, 78, 74 and R83, C53, C54 and C55,
had V15 (U281) tested. I finally renewed the line
output transformer without much improvement. 1
have checked for line sync pulse at VI1 anode
with signal tracer and can hear it quite clearly. I
checked CS1 by substitution. The heater in the
EYS51 does glow faintly. 1 can draw a small spark
from cathode and one about }in. long from anode.
There is still no line whistle. EYS1 heater glows
the most with R79 set at minimum resistance. All
there is on the screen is a round patch of light on
the bottom half, extending just above half-way. The
H.T. output from the metal rectifier is 250V.—G.
V. Walker (Bilston, Staffs).

We are inclined to think that the installation of
the U281 heater winding on the mains transformer
has partially broken down. Is it possible for you
to check this with a megger?, R76 is 270ohms (not
270k or 27k). Try the effect of putting a 270ohm
across the existing R76.

BUSH TVé62

I am trying to locate a fault in the above set.
The symptoms are: No raster—no H.T. boost.
Sound normal. The line whistle can be heard. A
din. arc can be drawn from EHT but is not very
* fat”. The tube is an AW36-21 and valves P181,
ECCS82, PY81, EY86, PY82 (2) have all been tested
and found to be in order except that the rectifiers
are down a little—G. Kaye (Edgbaston, B’ham).

You do not say whether the EY86 lights up
normally or not or whether the EHT was tested
at the EY86 anode or the CRT cap. Also we are
not sure what is meant by H.T. boost. In view of
this we would advise you first to ensure-the ion
trap magnct is correctly aligned. that the EY86
does light up (if it does the boosted H.T. line must
be in order). If it does not, remove the EHT clip
from the CRT and notc the effect. If the EY86
does not light up at all, check the 140pF width cap-
acitor, the 3.3k resistor to pin 8 of the PL81 and
the 1#F boost capacitor. Also check H.T. eleg-
trolytics. et
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1¢:set, which is 18 months old, has developed a
fault, It is needing constant adjustment of the line
hqld control. This is very erratic sometimes need-
ing -constant adjustment of the line hold a dozen
or more times during an evenmg and then it will
hold good for several evenings with no bother.
The picture is good otherwise. When it starts to
slip, it only affects the top third of the picture at
first and then after some seconds the whole picture.
I have tried substituting valves, sync sep., interlace
diode, removing FHT connection but with no
better result. I wonder whether it may be some of
smaller components associated with the valve V7B,
—W. Barthwick (Liverpool 6).

The 21K40 differs in many respects from the
17K40. The line oscillator for example is an
ECC82 and it is this valve which should be
replaced. The associated components should be
checked.

Agcosx’ 21K40

PHILIPS MODEL 1236U-15

There is no EHT on this set. The sound is good.
I have had all the valves tested and they are all
right. I have had the EHT transformer out and it
appears OK for continuity in the windings. The
EYS1 does not light up, the filament has been
tested and is intact.—S. Pilling (Derby).

You should not suspect the transformcr at this
stage. If the PY80 and PL81 valves are in order,
chéck H.T. to pin 8 of the PL8! (assuming there
is o linc whistle at all). If there is no H.T. present
check 6.8k resistor from H.T. to line blocking
oscillator transformer and continuity of this wind-
ing. If there is a line whistle suspect EYS1, EHT
smioothing capacitor (on the side of transformer—
disconnect top end) or tube (remove anode clip
from tube).

MURPHY V150/8

i recently acquired the above set on the under-
standing that sound was working but no picture.
When 1 first switched on there was good sound
and ‘a raster, but no picture. After about half an
hour smoke came out of the back and the set
cotpletely cut out. I tried the set again the fol-
lowing morning—there was no smoke this time
but ;sound and raster are still in order. — A,
Anderson (Coventry).

Without some further details we cannot give a
specific reply, but suggest you check for charred
components around the base of the valves in the
sound I.F. stage. Replace any resistors burned out
and their decoupling condensers. and also check
the valve concerned for inter-electrode shorts.

STELLA ST6417V

The above set, a 17in. model, has run alniost
trouble free for nearly five years, but as the tube
was becoming “low > 1 decided to renew same.
My dealer supplied the New Mullard Tube—
MW/4369 instead of MW/43/64 as he said it is a
later tube and a direct equivalent. Since fitting the
tube the set suffers badly from a fault which it
did not have before: defocusing on peak white.
When the contrast control is only slightly on, it is
a figir but watery picture. The slightest advance of
the control makes peak white lettering, etc.,

PRACTICAL TELEVISION

March, 1960

blurred. As I assumed this was the tube, I notified
the dealer and he was good enough to let me try a
further new tube, but with identical results. I
have an average knowledge of TV and have delved
into all the accepted cures for this annoying fault
but have had no success. Valves replaced include
EYSI1, PL81, PY81, EF80.—A. H. Violet (Kidder-
minster, Worcs).

We arc inclined to suspect the video amplifier
anode circuit decoupling capacitor which may well
be open circuited. The focus magnet may be
defective but this is less likely.

CLEVELAND CONVERTER (A.C.29)

I am using a Band IIl converter tuned to
Channel 9 London ITV. In December the new
Dover transmitter opened up on Channel 10, Will
this converter tune to this new channel? Low
power transinissions were radiated for tests but I
have been unable to pick up anything, not even
sound. I know of a few people who picked them up.
It appears also that reception is obtained with the
aerial still in the direction of the London trans-
mitter. Will 1 have to alter the coils for reception?
—F. W. Angus (Canterbury).

You will have to unscrew the dust-iron cores
slightly to reccive Channel 10. However, the LF.
output coil which remains tuned to the existing
Band I channel. There are therefore three adjust-
ments to make, the aerial, R.F. and oscillator coil

cover, the latter of course being the most
important and most critical.
DEFIANT TR1453:T

I wish to fit a turret tuner in my set. Couid you

please advise a suitable tuner, also the LF. of this
set.—F. Hughes (Co. Durham).

The LF.’s are: sound, 37.5Mc/s and vision,
34Mcfs. You would be well advised to contact
your supplier regarding the best type of tuner for
this model. as this model varies somewhat in
different areas.

PYE BI8T

About 20 seconds after switching on, 1 get a
rasping sound from the speaker. This lasts for a
couple of seconds and then the sound comes on:
about ten seconds after this the picture comes on
and is perfect. Sometimes I get a little cramping
at the top right-hand corner, but this clears within
a minute.—D. F. Jones (Sutton, Surrey).

The initial disturbance may be caused by instab-
ility resulting from an impaired valve, which tends
to correct itself as it warms up. The cramping at
the corner of the screen is caused by the formation
of electro-static charges on the tube face, and is
often the mark of a failing tube.

SOBELL T121

Recently I could only obtain a picture occupying
about three-quarters of the screen, eventually no
picture at all, with a white bar about 3in. wide,
extending vertically down the centre of the screen.
Would you let me know if the tube is finished, or
would it be possible to use a boosting transformer?
—R. J. Spencer (Belfast).

The tact that your picture has developed into a
vertical linc does not indicate that your CRT is
at fault, it is more likely to be due to a faulty

(Continued on page 327)
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TUBES guaranteed 13 CHANNEL TV’s
6 MONTHS. 12 MONTHS. 12 MONTHS.
Carriage and Insurance 12/8 REVACUUMED REGUNNED NEW TAIBLE MODELS, EAMOUS MAEKES. Cznaplebe withdﬂl
_ valves and tuhes. These sets are unequalled in value doe
gnu&z,” M;?w2§-27.m Mw22-14, MW22—14C,} £2-1 0 £4-1 0 TYPES to huge purchase direct from source. They are untested and
CRM121, CRMI2IA, CRMI122, MW3L-14C, ) Mw31/74 are not guaranteed to be in working order.
MW31-17, MW31-1§ ' £2-15 £4-17-6 ] £6-10 77
121K, 141K, AW36-21, C14FM, CRMI123 1 2 L et £3 19
CRM141, CRM142, M‘:V:il-le, .MW31-74,§ £3'5 £5'7'6 L L
MW36-24, MW36-44 MwW36/24 77
171K, C17FM, CRM17L, CRM172
MW43-64, MW43-69 't 24 £6-7-6 £7-19 14 — £ z - 1 0 -
AW43/80, Cl4BM, CI?B;II, CRM151,
o - ”
GRS, oniseh, R, w4330, | £5 £6-15 | mwwe | ALSO 127 5 CHANNEL TV’s
¥ _: 5 £8'1 5 Complete Table Models lncludmz
CRM212, MWS53-20, MW53-80 £6 £8-5 CompletoTallogphode1oN 55/-
NEW 108K TV TUBES SPECIAL OFFER: £2/19/- CARRIAGE FREE
Many other types not listed available. S.A.E. enquiries.
B.S.R. MONARDECK hTAPE DSCKS \129.10.0. BSR AU8S AUTOCHANGERS, £8.15.0. COLLARD CONQUEST CHANGERS £7.10.0.
H g & channel table models in- 3 -
12in. TV’s 3, i 5eaker, oo trane, | TRANSITORS:  E:D PM SPEAKERS  (iandard ® onoe o
cabinet. Top makes requiring only valves and LF., L.I. and Output up te 800 kefs. periormance guaranteed. i
tube to complete, your choice if avatlable 15/_ dozen). WHITE § R.F. and 1.F. 2 &in. - Bin, 11/- 10in. 13/_
(Caﬂ‘_- 4/-). (Or £8 per dazen, carr. free.} Mcjs, 6/6 (69/- per dozen.) XA103, 15/-; XA104, 641n. 7X4 / 10X6
1din. TV’s [ = 2o 35)- | o e e oo, s, | o, TV PROJEGTION UNITS
- . lomplete  Standard ilips optical units wif
100 CONDENSERS Io/' 8/- doz. GEEXM Q_" pe, 3/8. Mullard MWG6-2 projection tube 10/_
A must for your sparcs boz. A well-balanced REGTIFIERS: ‘1;]('\: IL"}]‘I“T;“"’: l):ﬁlﬁgl: (untested) at & fraction of cost,
e e ilver mica aud coratei | 12 voit 3-4 amys., 978, (Care. 11-) £5 per dor. | 25 kV. LINE TRANSFORMERS
assortment 250 v. Ribin.a., 5/-. _RMI. 6:8: KM, 8/-; RM In sealed cans including 3 EY31 valves, 45/_
100 RESISTORS' §-2 watt. 7 6 9/-1 RM4, 15/8; RM5, 21/-; 14 17,-; T4A9 standard type for above units,
wa 23/-; 144100, 2500 I6RCL-1-16-1, 7/9; 18R
W.A. FOCUS MAGNETS 11621, 7/9; 18RD22-8-1, 14/ 14RAL2 CONNECTING WIRE .
. . N 17/-; 14RAL-2-8-3, 20/, "P.V.C.  inaul, excellent
Btandard type, foeus and centring controls, 25 FT- 3 4 1 4/8 1/-
with mount unused, 9/8. Ditlo, Jatest double TURRET TUNERS 3 Vi kf;gA e 05|1rs, 51{,1’)3 19/ ¢
magnet type, 12/8. 10N TRAPS, 3/6. 38 Mc. 1.F, Standard Famous Make with coila CRTS ECR33 ((\*(;}nasu )§/1 /\-'CRW ’IZIGI-
CO-AX standardandlew loss, 25 ye, 12/6. | listed £7.  Complete with PCEFS0 a5 X0 LD D 5
50 yde., 22/8. 100 yds., 42/6, and PCCSE valves, boxed (earr, 3/-). o BOA (Gramic suer valveholders, G
Co-ax. Plugs 1/3. Wall outlet boxes. 3/6. Ditto crunpele except tur 1 ascillator coll, 35/- (6/8 doz., 12/- 2 doz). N
VALVES ALL GUARANTEED 3 MONTHS XTERNAL 1T.v. CONVERTERS WITH IN- | BBG /|TA Acrials, {amous make @ /6
PL81 SOILED AMAZING 5/_ TERNAL POWER PACK. Iinizhed in hammered X for high signal areas.
VALUE AT ONLY gold.  Very eompact. Trimuming  eontrois. Tlugs into set, var. attenuator, listed 27/6.
SHORT SHORT ;ain and Trimomng controls. Ilstcl ’l'ahle cabinets, mask glass
EY51 -~ _ENDS |5/- U2 ENDS 8/' at £7.7.0 Our l’r’nyce, varr. 2 0 £3/ 0/' 14"1' X 4 front fret (carr. 4/-). 12/6

VALVES BY RETURN

NEW LOW PRIGES
GUARANTEED 3 MONTHS

109, DISCOUNT |

of any §1X VALVES marked in blnck OWB 15%
-

OF POST

SPECIAL OFFER
T0 PURCHASERS

FREE TRANSIT INSURANCE. Allvalves are new
or of fully gharanteed ¢x-Government or ex-equip.
ment urigin, Hatisiaction or Money ,Back Guaran.
tee on gonds if returned unused within 14 daye,

in dozens). Post: | valve, 8 Il
074 5/6 ATSH 7/- BRAGT B/B TA7  10/8112KRGTI2/- 500 lm(.lG/-‘DFsl 4/9\1,( CR2 R ‘F,M 31 8/8|N10y  18/-|T4l 7/8|UCHRL 8/~
TA5GT  B/-[RAG  8/8|6K7 5/9 7R3 12/8 12Q76T /- S0L6GT 9, 3'DFNG 88 KCCRE /8 EM~0  9/8IN352  10/6 TH:;OC 12/6|UCL82,11/8
1A7GT 126,687 8/6/6K7G 2,3 7Bh 1 6/~ 10/6 DHB3  8'9 EUC84  8/8 EMsL  9/3/P4l 4/8 ig! 8/« UCTB3,18/6
1C5GT 11/8'6BRG 3/8 AKTGT  5j-,7R7 58 89 DIT6 8- ECCX5  8/3/EM84  9/9|P61 2/3 U18 8/8|UF4l  8/8
1D5 9/6,6BA6  6/- BKSG  6/-[7C5 7/B|128KT 5 8[6 1“1’ 11-[DH??7  7/-'KCFS0 10/3]1MS5  10/8 PAncsou/- us2 6/9/UF42  7/9
1D6 9/9(6BES  6/6|6KRGT 11/- 7CH 713 lzsN.GT 8/6 8,- DK32 12/8 ECFs2 9/9 F 18/-|PCC8 7/9(U24 7/8|UF80 9=
1H5GT 9/9|6BGHG 12/8|8K25 8I7E7 9/8 12Y4 9/8 77 6/6 DKOL  6/8|ECH2L 14/ PCCS3  9/3|U26 13/8 UF85 F ‘9=
1L4 3/9|BH6 /Blhl 1 12JB THT 1487 14/8,78 7/8{DKg2  8/8IECL35 7/ H\MLL 9/-|PCCRS 19/-|U26 12/~ UF86 - 14/6
ILD5  3/86BJ6 8/ 616 9/9|7K7 8/-119AQ3  7/8{50 8/6' DKO6 8/a<m H42 a, x 9/~ PCCRD 13/9|USL 8/3UFRS  7/8
1LN5  4/8/6BR7 10/8 SL6G  7/B[TR7  10/6 19BG6G15/- 83 9/8 L33 8/9/KCHNI K7 6/8 PCFR0  7/8|U33  13/-|UL41 7/
INSGT 9/9]6BW6  8/9161.7 9)-797 9/6[20DL  9/6 B0AV  4/8/DLs5 11/8/ ECL8O 8/3 ELM) 7/3|PCFE2 9/-U3S 8/9|UL44 12/
1R5 8/916BWT /e GLI8  9/.7V7 7/9[20F2 /8 1)7Z7 10/8|DLA2  B/BIRCLE2 10/-|KZ4L  7/8{PCLS2  9/8|U37  26/6|UL46  9/9
184 8/9 6BX6  5/BI6119  11/6/7Y4 T/6/20L1  9/8 185RT 16+ D1.OL 8| ECLAR3 14/8 h/% 8/9/ PCLS3 11/81743 8/-/UL84  8/-
185 6/-|8C4 3/6(51.D3  8/8774 78 20P L 6 7284 35/. 11102 7/3|PCLRS  9/8{U50 8/-|UMS0  9/8
1T4 4/81¢'5 5/8/6Lhl2  7/68D3 319 20P3  12/GR074 5= D14 7/-|PEN25  4/8(U52 5/8TU6  12/8
2D21 4/8|60C6 4/3|61.D20  8/6100°L 17080718 3/9| DLOG 8/9|PEN45 7/3|U76 8/-1007 9/8
3A4 5/8/6C0 9/8|ANT 6/8[loc2 13 15/-/E450  9d.l1v40 i%34  12/6|PEN48  5/3(U78 8/-/UU8  18/6
3Q4 7/3[6C ARG 18/8(6T'1 14/-l10c14 9/- 25 wt 3/ KABUS0 7/8 EF4l  8/8 (%37 10/6(PL33  9/-|U191  9/6|UYIN 11/»
3Q3GT 8/9 6CH6  9/3,6P25  9/-10F1 8 9‘2514030 2/9|BAcoL  4/9 EF42  7/6|HABCRO9/8/PL36  12/-|U281  9/6(UY2L 11/6
381 8/8 61)1 9d.|6P28  8/-[10F0  10/325LoG:T 9 2050 38| 5AF42 8/6/EF50-BR2/- | HLJIDDS/6IPLIS  14/8]11282 15/ UY41 6/6
3Vi 7/6|6D2 3/0(6Q7G  6/9]10L14 8, "5: 9;- 5763 10/- EB34  1/6|EF50 USA |HVR2  7/6]PL&L  10/6/U301 « 14/« UYB5 - 7/m
5R4G  11/=(D3  11/8|6QTGT 9/3 I0LD3  8/3125Z4G  8/- 01L 4/-'EB4l  7/- 2/6|KL35  7/8|PL82  7/9|U309 - 12/6| VR150/30 -
504G b/8l6Ds 4/9|6R7: 8/6 10LDI2 575 8 \ 3 4/-|EB9L  3/9|EF54  3/3|KT32  6/9|1riss - 12 5/8
5V4t  9/9)8F1L 8/9/8SA7  5/9(10P13 2/9|1BU3  9/-|EF80 5/9 KTsac 661184 A 11/-(W81M 11/-
5Y3G  B/-[6FiCt  8/3|65G7  4/9l10P14 9/- EBC33  5/-(EFS3 9/-'PX25  18/-(U103  9/6|W 16 -
5Y3GT 6/8(6F6M  7/-[6SH7  4/6 10P18 8/ EB(4l 88 EKSE 11/- KTM 9/6/PY31  8§/3|U404  8/8|W 4,'
B5Z4G B/B'BF12 319 657 8/- 1245 5/3|20¥5 -1 B85 4/8|EBCSL 7/9|EI'RY 8/-|KT45 rYaz 11/-|Usel  17/- WSl 5/9
5Z4GT 11/- 6F13  6/9 h‘ﬂ\t 17 6/9/30FLL 9 6 CBL m 23 3|KBF80 8/6/EF9L  3/8 KThl 9/-|P\ S0 7/-[UTABCRO 8/9(3 ]
647  11/-|6F14 9/9 301.1 7/8 ERFRy 8/6 EF92 49 K143 8/6/PYsl  7/-|UAF42 9/
648G 9/8[(FL5 so1 13/-| EB L3I 14/-|E 6/9 K'l's6  12/6/bYx2  7/-\UB4L  8/-
6ARGT 13/8 K 1°16 319 nqql 9 9IEBL3L 16'- 79 KTx1  14/-IPY83  8/-|UBC41 8/8
6ABS  Bi3 4133 8/9 6587 1/6 EC52  3/9 KL 4/6 KTW61 5/6/PZ30 12/~ U'BCRL 10/-
6ACT  4/3/6H6 ; 3/9 ooy 3/6 EL33 9/-| KTWh3 4/8|R1s  12/8|UBF80 8/9
6AG5  4/8'645 6/6/ECOL 48 KL35 11/6 KTZ63 5'-!R19  12/8/UBFA9 8/8>
6AGT  8/8 8J5G 2/9 wm. 128 ECesl 9 e‘m.zw 11/6'L63 2/9 8 9/- URL2L 14/8]
6AK3  6/9]6J5GT  3/8{AVSGT 2/6! 1 12/6 LN152  8/6 SP8 3/9 UCC84 14/8
8AL5  3/8|614 41 632 9/9) 15CC3: 9/ LZ31Y  7/9|SPAL  2/8)1'CC85  §/-
6AM5  4/6/6)7 ; 1 6/-|ECC34 9/6|MI 14 -'SP81 TCFRO 16/ 3/9
BAMSB  3/9,8J7G FEASTH d 6 B/3IRCCES 8 -'\i7 11/- 'il 15/- UCH21 14/8 1 8 5/9
6403 8/- 6ITGT _7:8lx56T GT 8- 5003 i 99 BUCSL _6- ELO1_ 48 NTR  15'- 50A4/6 UCH42 s/slzns 5/8
Post: 2 Ibs. 1/6, 4 Ibs. 2/~ 7 Ibs. 2/9, 15 Ibs. 3/6 etc.  No C.O.D. ALL ITEMS LESS S% & POST FREE IN DOZENS.

TECHNICAL TRADING CO.

P.0. BOX 21 (W)
350-352 FRATTON, ROAD, .PORTSMOUTH,

(Callersalways welcome). LIST OF 1000 SNIPS éd. .
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COURSES ON:—

® RADIO and TELEVISIbN

® SERVICING - ELECTRONICS
EXAMINATION COURSES FOR:—

e €. & G. Radia €. & G. Radio
8ervicing Certificate Amateurs’ Exam.

(Amateurs’ Transmitting
(R.T.E.B.) Licence)

o
. » » -
Institution of Radio Engrs., etc.

o .

Whether you plan to have your own business,
® to become an electronics engineer or to take
@ UP acareer in industry, an {.C.S, Course will
o
hd

British

help you to success. You learn at home in

your own time, under expert tuition. Moderate
fees include all books.

LEARN ~AS - YOU~|
Practical Radio Course

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

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

MULTI-TESTER
C o

S-VALVE
SUPERHET RECEIVER

RF/AF SIGNAL GENERATOR

Fost this Coupon TQ DAY RSO SRR

careers in Radio, etc., and full details of 1.C.S. Courses.

{Sensitivity 1,000
ohms per volt)

200 000 00 06 0 00

International Correspondence Schools
l(Dupt. 184B), Intertext House, Parkgate Road, {

1 London, S.W.11. i
L miease send book on ..... O et ee e ee e aaerear e ]
I Name and Address «...ocoeieereecrecreieiiessan Age ... I
| .
I.Si‘.“ﬁ’.‘ﬁf‘;"_';:'.'“_';"_";';';';';;';;;;;"_“;3_‘5‘1.'

INTERNATIONAL 'CORRESPONDENCE SCHOOLS

i

PRACTICAL TELEVISION

_March, 1960

GOVERNMENT SURPLUS
AND MANUFACTURERS CLEARANGE

METEIS, 500 0-500 Microamp 3iin. dla 37/8 ea. Dual Range
v, 0-100 v. FSD 1 m/a, 20/~ 50-0-50 Microamp., 2§in., 30/-.
S, Combined BBC/ITV 3 elemeut 32/6, 5 element

DIPLEXERS 19/-,
i R

\OLU’VIL CONT l{(lLS Long Splndle Midger. 10K - mag
Less Switch D.P. switch 4/8,

« (Nl)lal\ £ . Twin Gang .0005 Standard 5/8. Midgec a/8.

] (9 contains over 50 components, 5/8 e

ERIALS M. and L. Wave, Mfrs, Surplus 8/8
M B¢ Well vent..p. backs, etc, 11° x 117 x 7* H. 8/

SEL. luu(s 12v. 1 amp. 5/-, 2 amp. 11/8. 4 amp. 15/-. 5 v

b lg 30735 mm. discs. 10/- ea.

L b anned. 20420 mfd. 450 v., 2/6 ea. 25/- doz.
VAR IDERS, 10 ohm 30 w. for chargers, trains. 3/- ea.
CONNECTING WIRE. P.V.C. 100 ft. 2/6. various colours.

RE i Large stocks, assorted sizes. {rom 2/6 ea.

\R'\l thh turn-over cartridge 19/8.
SILVER-ZINC ACCUMULA ()RS.H 105. New. 15/-.

VALVES TES' l‘ED ON MULLARDS ELECTRONIC TESTER

114 5'- | 6F1 17/8 | 8D2  4/6 | EB4l 7/ | PEN45 7/6
108 %% | 8Ms 6 | 1o gl | Eohep 0 | BN ¥
3A1 @/~ | 6J5 6 | 12A6 78 | ECL80 g/- | PL8L 1%/8

5741 8- | 6J6 6/-
4D1 4i- | 6J7 8-
6AGH /- | 8K7 46
6Al5 5= | FLS 6/8
6AMS5 b/~ | 83AT  6/-

12AHg 8/- | EF36 b- | PLB3  9/-
12AT7 @/~ | EFS7T 9/~ | spa1l 4.~

EF3n 5
- 2 SP6L 4~
12AX7 - | EFB0 /
o it o8 VRISOIS%I

28H7 EF80
128J7 8/6 | EF9l 8/~ | ULB4 g@/-

6AQ5  6/- | 6SJ7 S5i-
8AUS 7'~ | 6SKT 5/~ | 128K7 5/~ | EFO2 7/~ | vCRe7
A6 8- | 6SL7 @/~ | 13D2 @/~ | EL32 5/« 18-
BBEG K6 | 6SNT 7'+ | 50C5 10/~ | EISL 58
6BH6 5/- | 8U5  6/8 8/- | EY51 5/- | VCR138A
6BW6 66 | VG 6/6 | EA50 1/8 | EY! 8/- b
6C 5/- | 6X4 Tl EY86 9/68 | VCRI39A
D2 8-l 6X5  7r- 8/~ | P61 4/- 25/-
SECO\‘D}IAND VALVES. YOUR CHOICE, £1.0.0 for EIGHT.
ECL#B0, 6C4, 6AM6, 6AGS, 6J6, EFS0, 6BES, 3A1, EFH0, sPsl P81,
6J5. PYB PY82 %71, GALS, 6K7, 68J7. BL32. EF42, 6D2. '20P

6F13, P4Y, EY51, KB4, EFSL, EF39, PCL83, EF36, PEN4S, PEN46.
INQUIRITES—S. ALl PLEASIE

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON

Now Vidio offer even better value with a new
service.

C‘R'T’S
RE-SCREENED
AND
ALUMINISED

All types of tubes available, each

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

For full details write direct to :

VIDIO REPLACEMENTS
LIMITED

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

or
Tel.: TIDeway 4506.

wWWwWWw.americanradiohistorv.com
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PL81 valve or the 600pF condenser which comes
})r;\/rs? the cathode of EYS31 to the anode of the
0.

C.R. TUBE BOOSTING

I wish to boost my C.T.R. The set is a Cossor
932 and the tube a2 Mullard MW31/74. — W,
Smeson (Donnington, Salop).

‘We would make one point clear before dealing
with your query. it is that the MW31/74 should not
have excessive boost applied to its heater as this
will almost certainly result in complete loss of
emission. To moderately boost the heater, wire a
Sk 10W resistor from the live fuse to pin 1 or 12
of the tube base socket, whichever causes the
heater to glow more intensely.

KOLSTER-BRANDES FV40

There is no picture, though the sound is in order.
Valve EYS1 will only light up when the width plug
is left out. Then I get only a line from top to
bottom of the screen and this line is broken in two
places. 1 can then draw about a %in. spark from

the anode of EYS1 with a screwdriver. 1 have a
service sheet for this receiver. — H. Gass
(Nottingham).

First check the 0.251F capacitor wired from the
boosted H.T. line to the 5V4 anodes. If this is in
order, a short could be present in the line scanning
coils or the line output transformer could have
shorted turns.

BUSH TV24

The picture keeps on rolling downwards. When
I do get it to lock the vertical hold control is fully
anti-clockwise. I replaced the first ECL80 and the
PZ30. It stayed all right for a week and then
started rolling again and sometimes it is hours
IE):elf(;;'e I can get it to relock.—S. Brett (London

There are a number of resistors connected with
the frame hold control. Check the 680k (blue-grey-
yellow) feed resistor which has probably *gone
high’. If this restores the optimum position to
approximately the centre but the sync is weak (no
positive lock) check the WX6 interlace rectifier
(small red and black rectifier).

SOBELL T347

My trouble is lack of brightness with the control
fully turned up. On looking at the back of
receiver 1 find voltage selector flange wrongly set
at 230V, the voltage in this district being 240. This
was set by the supplier 18 months ago. 1 would
welcome instructions regarding removal of the
chassis fronmi the cabinet, together with methods
of making condensers safe to handle. Could you
tell me whether it is possible to replace the EYS1
without removing chassis.—W. Hunter (Lydiate).

Lack of brilliance can be due to low EHT, in
which case the EY51 could well be responsible.
We also suggest you check the voltage on the grid
of the CRT. It should read 0-110V, dependent upon
the setting of the brilliance control. If, however,
with control at maximum, the voltage is not about
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75 volts. this could then suggest that your CRT is
suffering from low emission. The fact that y@ur
mains voltage is 240V and the tapping is for 230V
should not be detrimental in any way. To remove
the chassis, remove mains plug—back and front
control knobs, side escutcheon, inspection panel
and speaker Icads. Finally, remove the 4 chassis
bolts and the chassis can then be withdrawn.
Normally on switching off a recciver, the elec-
trolytic condensers discharge through the circuit.
Before touching EHT components they short
circuit them to earth. It is possible to replace the
EYS!1 without removing set from the cabinet.
Remove screening can and lay the set on its side;
the tags can then be soldered making good rounded
joints.

REGENTONE “‘Big 12”

I cannot obtain sharp focus on this set. There
seems to be no medium between white and black
and at its best the focus is poor (for example, one
cannot read small print on the screen). Also, after
operating for about 30 minutes the picture sud-
denly becomes very bright although this can be
adjusted by the brightness control. 1 have just
renewed the EL38 and the EYS1 and also the
resistor R68. The metal rectifier which was 14A100

has been replaced by 14A86. Do you think this

will be suitable for any length of time?—S. Berry
(Chorley).

The voltage applied to a 14A86 should not
exceed 250. and as a higher voltage is applied to
the “ Big 127 the life of the 14A86 may be cur-
tailed. We advise you to check the video amplifier
stage components, resistors, etc., adjust the focus
magnet gantry for optimum focus and then suspect
the tube itself.

FERGUSON 306T

At times, after the set has been switched om.
sound goes dead and when the set is turned off
for a few minutes and then turned on sound is
restored, only to go dead after a period. If the
set is not turned off, but volume fully sdvanced.
sometimes sound is heard very faintly and
occasionally I am taken unawares when the sound
rectifies itself and comes out full volume only to
break down again.—A. McLean (Co. Down).

This is. indeed, a difficult fault to solve without
the abundant use of instruments. We would not
consider valve trouble initially, check for instance,
the A.F. coupling capacitor, the loudspeaker con-
nections, the sound detector and circuit, and wires
to the volume control. There is every likelihood
that the A.F. section is to blame. A few simple
checks should prove this tor you.

r—————————————————-'

i
J QUERIES COUPON I
1 This coupon is available untii MARCH 22nd, 1960, and 1
l must accompany all Queries sent in accord with the |
1 notice on page 323, 1

PRACTICAL TELEVISION, MARCH 1960. I

L----——-—----------

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and
printed in England by WATMOUGHS LIMITED, Idle, Bradtord; and London. Sole Agents for Australia and New Zealand: GORDON#
GOTCH (A/sia). Litd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year:
Inland £1.2.0. Abroad £1.0.6 (Canada 19s.), Registered at the General Post Office [or the Canadian Magazine Post.
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H.M.vV. 15IN., English Electric 15in.,
Ultra. etc.,, Televisions not working,
originally £175 each, £5/10/.

TOMLINS. 127, Brockley Rise, Forest
Hill, S.E.23.

SALVAGED VALVES

All at 2/8 each

EF91 UsL 10F1
- DHT? 6FL B3s
277 6F13 KT33C
_EB91 6P25 EF50
6P28 & Many Others

Minimum Order £1. S.A.E. for List,
Al] .Valves Tested on Mullard High Speed
Valve Teste}, C.W.O.to—

ARION TELEVISION, 4 Maxted Rd., $.E.15

TURRET TUNERS, brand new,
famous make. 12-channel, coils 1
toi5 and 8/9 fitted, 34/38 mc/s, com-
plete with P.C.F. 80 and P.C.C. 84,
dircuit, diagram included, £1/17/6,
p. and p., 3/6:; discounts for quan-
tities; cash with order. SOUTH
SUPPLIES (ELECTRICAL) LTD., 95,
Old Kent Rd.. London, S.E.1.

INI?ICATORS Type 277, with 1lin.
4/VRS1, 2/VR92. 37/6 (p.p
Type 101, -with VCR530 (Gim
ma netlc. octal base), and
2/EB91, 2/EF91 2/R10; new cond..
0/- (post 3/6). Typ 1,  with
CRX263. 2/EF52, 5/6J6. 1/6Ve6,
1/EY51 2/EB91. 3/EF91. with R.F.
EH.T. generator and 28 kc/s. xtal,
48/- (rail 7/6). Type 97 with
VCR517, 10. valves, 30/.. Potentio-
meters, miniature wirewound. 6
ohms, 100 ohms, 600 ohms, lk or
2k; each 1/.. Chokes, L.F. 10H
200mA., 8/6; Potted 10H 100mA.,, 7/6.
“Cc” 400mA., 10/6. Momtor
Type 56 (2 units Oscilloscope and
power unit), £8/10/- (rail 20/-). List
and enquiries: s.a.e. please. Terms.
c.w.o. Postage extra. Immediate
despatch. W. A. BENSON (PT), 136,
Rathbone Rd.. Liverpool, 15.

FIX IT YOURSELF AERIALS! Pre-
assembled ready for instant fitting. New
season models. Loft 5EL, 30/-. Clip on 5EL,
38/-. 8EL, 42/6. Diapole + 5EL + Chimney
Kit, 75/- FRI\(-h AREA MODELS for
high gain. Band L, JEL array, 80/-, Band 3.
Double Array. 79/6. Double 8 Array, 100/-,
Fringe area super low loss Coaxial 1/8 vd.
Standard low loss. 7% . All items
carriage paid. C.W.0 S A E. for aerial
Ust, ete.

HASE SUPPL"“Q. 34 PRINCE STREET

BRISTOL (PDept. P.T.1).

TY TUBES. PFactorv rebuilt. Top
quality with.brand new gun assembly.
months . guarantee. 12 inch.
£5/17/8;314,715, 16. 17 inch. £6/10/0,
carrla°e 12/6. R. HAINSWORTH
dpt C2), 31 Airedale College Mount,
erclifie, Bradford 3. Yorks,

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 vaives.
30/- each. ; Most-makes in stock.

TELEVISIONQCOMPONENTS at Bar-
gain-prices.iPlease.write for your individual
requirements. i Carriage extra.

ue

The:undermentioned i Televisions for Per-
sonal Callers Only.

I4in. TELEVISIONS. Working.
o £8.0.0. 17in. TELEVISIONS.
to £14.0.0. Trade-enquiries invited.

4, HENDERSON i RD.,
. PORTSMOUTH.

£4.0.0
£9.C.0

EASTNEY,,

Practical wTelevision: Classified - Advertisements

RATES: 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/~ extra,
Adyertisements must be prepaid
and addressed to Advertisement
Manager, *‘Practical Television,”
Tower House, Southampton St.,
sStrand, London, W.C.2.

NEW TUBES

2 Years’ 1 Year

Guarantee Guarantee
<14in, Type MW, ... £10.10.0 £8. 0.0
17 in. Type MW, £12. 0.0 £9. 0.0
17 in. Type C.R.M.. £13.10.0 £10.0.0

WESTWAY RADIO

5 Westward Way, Harrow, Middlesex.

RECLAIMED VALVES,
perfect. Huge stocks. Any type.
price §/-, plus postage each;
delivery by return. LEWIS. 57,
Chalford Walk, Woodford Green,
Essex.

TELEVISION TUBES

NEW TV TUBES. TWELVE Months’
Guarantee

12* MW 31-74 . 6
14" MW 36-24 ... .. .. .. T
17" MW 43-64 ... .. .. .. B8
177 MW 43-69 ... ... 8,
Carriage

FULLY Rebuilt TV Tubes TWELVE
Months’ Guarantee

™
i
a

SunnnShso!
-X-X-NX-¥-Y-X-X-X-)

12” MW 31-74 CRM 123
14” MW 36-24 CRM 141
14” AW 36-21 CRM 142
177 MW 43-64 CRM (71
17" MW 43-69 CRM 172
17 MW 43-80 CRM 173
21”7 MW 53.20 CRM 211
21" MW 53-80 CRM 212
157 CRM 152 CRM 153
Carriage paid

CATHODE RAY TUBE SERVICE

35 Broomwood Road, S$t. Paul’s Cray,

Ok ot S T S

Orpington 21285 Battersea 6859

wWww.americanradiohistorv.com
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and Equxvs Carriage 5s.
12in. NEW | year Guarantee tubes
ONLY £5.19.6
LINE OUTPUT
TRANSFORMERS
Direct Replacements for 500 sets. Compare
these prices (add 2s. 6d. post) :
Pye. LV30, 16T, CS17, etc. 50/
18T, V4, etc., LV21, Luxury 17 60/~
Cossor. 930, 931, 933, 934, etc. 60/—
Baird. T29,TI63 .. . 53/-
TI64, T167, T172, 2014, 1712 . 60/-:
Ferguson. 990T to 997T ; 103T to
145T, 203T to 246T .7 66/6.
Ekco. TS46 ; TS113-114 ; TI6I I64
T222, 231 ; TSC3lI, etc., etc. 55/~
lnvicta. TI08 to TI10 .. 52/~
TIOlI to TIO4; TIl4 to TI26
TI33 to TI42 5 o .. 60/-
Bush. TV |IA, B; I2A, B; TVF 12A,
TUG I2A, B ; TRGI2A, B .. 45/-;
TVI2AM ;  Tv22, 24; TRG24,
TUG24 60/—

tested and.

March,+1960
SETS & COMPONENTS . (continued

TELEVISIONS. 12in., 14in., 17in. and
Projections. Require attention, from £8,
In working order—12in. BBC from £7. 14in.
BBC/ITA with regunned CRT from g£18,
17In. from £25.

Send for Lists. Carriage Paid.

CADMAN'’S

Service Department, Bryan St.,
Hanley, Stoke-on-Trent.

CALLING 9in. Television owners.
Brand new. factory fresh. 8in.
Ferranti Tubes. originally £14/10/-

will replace Mazda, Brimar. G.E.C.,
etc. £A/10/- each, 6 months’ guar-
antee. TOMLINS, 121, Brockley Rise,
Forest Hill, S.E.23.

'VALVES from 1/6. All guaranteed.

Radio, T/V Components, Lists 3d.
HAMILTON RADIO (T), 237, Sedles-
combe Rd. N., Hastmgs.

T/V SPARES
(LARGEST RANGE OF NEW
AND USED" SPARES

fLine Qutputs our Speclauty Used from £1,

New from 45/-. Also breaking hundreds of

+T/Vs for Spares. All Coils. Transformers,

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

(alndtSbate Requirements for*Immediate
uote

VALVE KITS. A complete Kit for YOUR,
set (one of each type) from 50/-, Quote
Model Number for exact price.

T/V BARGAINS. Reconditioned All-
channel Models at New Low Prices. 14inch
from 22 gns., 17inch from 29 gns. Fully
guaranteed. Terms available,

T.C.5.LTD., ™ Brogigey Cross. s-5.4
TV TUBES. ..Genuine re-gunned

‘tubes with 6 months’ guarantee; 14in.
rectangular and 17in., £6 each, car-
extra, TV 'ELECTRIC &
1 High 8t., Chalvey,

slough (Tel.: 21860).

'AERIAL “GEN" in the January issue.
We have the pukka” materials.
Band 111 folded dxpole fitted insul-
ator. 8/-; elements 1/8 each. post 1/6.
Stacked array element kits, July
issue, still available, 30/-. S.A.E.
price list. AERIAL SUPPLY, 165
Beoley Road, Redditch. Worcs.

BAR PATTERN GENERATOR; Bands
I and III: £5 incl. p. and p. Box 21.

RENFREW ELECTRONICS

ANDERSON - DR., RENFREW
REN 2642

YOUR GUARANTEE TO
CHEAPER VIEWING

17° Mazda Tube
American Gun-mount - £7.15.0

14" >Mazda Tube wit.h new*
American Gun-mount ... . £6.10.0

17* Mullard Tube with ¥ new
American Gun-mount o ... £7.15.0

14" DMullard Tuhe with new
American Gun-mount ... £6.10.0

One Year’'s Guarantee. Cash with Order.

7s. 6d. allowed on old tube returned in
carton supplied.

Dealers' Inquiries Invited.
Less than 1 per cent. returns.

with new
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AERIALS

C. EDWARDS

1070 HARROW ROAD,
LONDON, N.W.l0.
1734

LADBROKE

Offers
SfH TV n
First-class
Conditton.
12in. £5. 2.0.
14in. £7.10.0.
17in, £15. 0.0.
(all 5 channel}
-+ 15/ carriaga.
Guaranteed
tubes, all sizes,
127 30/-, 14" £3,
177 £4.

in stock : PYE, FERGUSON EKGO
CASH ONLY. 15/- Carriage.
Trade Enquiries VWelcome,

BRAND NEW TESTED VALVES in
Makers’ printed cartens. EY86. ECL8O.
8/-; N339. PL3l. 9/6; PY32. R19. 10/6;
PL36, 20PI. 12/8. STEVENSON, 653
Maryhill Road, Glasgow.

AERIALS AT TRADLE PRICES

For Example DOUBLE FIVE ARRAY
COSTS ONLY 80/-.

Band III  Self-contained FPre-Amplifiers
Only £3.15.0. Band 11I Converters, 100/-.
Turret Tuners, 94/-. Complete Rebuilt T.V.
Tubes from £5. Revacuumed ones, All Sizes,
£2.10.0. All Tubes are Guaranteed.
Super Low-loss Coaxial Cable, 1/1 vyd.
Standard BGd. vd, Dlplexers. '8/8 each.

A E FOR FULL LISTS.

'RANGE, Broadfield, ‘\‘or!h
lNr Chippenham, Wilts.

\Vraxnll,
Te Marshfield 238,

SELLING UP. Mus:t clear. 17 inch
TVs. Test Gear and S. Sheets, Chassis,
Cabinets, Components, Valves, Tuners,

etc. Your Price Bargains, A.
PHILLIPS, 8 Fettes House, .8.
PRI 7085. Evenings, Sundays.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
ALL MAKES — 127 to 21”
BLANE & MARTIN ELECTRONICS
SANDOWN LANE

LIVERPOOL
Details on request. Tel. SEF. 3428

SAVE ON REPAIRS.—100.000 salvaged
Radio and TV Spares, Valves, Tubes
for practically any set made since
1936. Prices from: LOT, 17/68; FOT.
7/6; osc. tr.. 6/«; Sound. 2/6; Mains.
10/-; EHT Mains, 50/-; Def. Coils,
12/6; Speakers, 5/-. Tubes, Mullard.
Mazda. etc., 9-10in,, 30/-; 12-14in..
£2/19/6; 17in., £3/18/6. All picture
tested. fitted free or sent subject to

X money back guarantee;
6 months’ guarantee, Valves.
1.000 L pes from 1/6; EFS1, EBS1,
6J5. 2]/6; EF80, UF42, 10F1. 6F1,
6SNT. 3/0 We can save you pounds!
Send s.a.e. with enquiries or for com-
plete 1list, **ST. JOHN'S ADIO,”
156, St John's Hill.S.W.11, (BAT 9838.)

BRAND NEW TELLVISION TUBES
Months' Guarantce
12in., £6.12.8 . 17in.. £9.0.0
CRM type 17ln £10. EX
FIDE RECORD PLAYER
Four speeds. Takes Tin.. 10in. or 12in.
records. Amazing reproduction. Colours :
Fawn, Tweed/Tan or Grey Cord/Maroon.
A.C. only 200-250 volts. Only 9% xns.
Carr. 5/~ S.A.E. with all enquiries.
RELIANCE ELECTRICAL SERVICES
Mail Order Dept.,, 73, Vista Way,

T.V. TUBES, tfactory
gunned}), fully guaranteed.
17in. £5, p. ana p. 10/-
Rd., Bnghton

rebuilt (re-
14in. £4,
24, Bristol

FOR SALE

ASTOUNDING VALUE.—8in.
visions, 46/-; 12in. Televisions, 70/-i
£9/10/-; 15in., £5/10/~-; 17in.,
Complete but not guaranteed
working; 'as received in part ex-
change. TOMLINS. 127, Brockley
Rise, Forest Hill. London, S.E.23. All
famous makes available; carriage 7/6.

Tele-

SERVICE SHEETS; also Current and
Obsolete  Vajves for sale, JOHN
GILBERT RADIO, 20. Extension.
Shepherds Bush Market, London,
W.12. (Phone: SHE 3052.)

VALVE CARTONS at keen prices.
Send 1/- for sample and_list. J. & A.
BOXMAKERS, ba, Godwin  St.,
Bradford, 1.

SATISFACTION ASSURED. — 12in.
Televisions, £9/10/-; 14in.. £163
17in.. £18/10/-, Write for quotation.
stating requirements. We guarantee
satisfaction, TOMLINS. 127, Brockley
Rise, Forest Hill, S.E.23.

MAKING YOUR OWN TELESCOPES,
Enlargers. Projectors, Viewers.
Microscopes. Episcopes, etc., then
our hooklets ow to Use Ex-Gov.
Lenses and Prisms.”” Nos. 1 and 2,
2/6 ca. will show you easily and
quickly how to achieve the flnest
possible results at lowest possible
cost., The most comprehensive lists
of optical and scientific equipment
in the Blmsh Isles is_free for s.a.e.
H. W, LISH. Rayleigh Rd..
Hutton. -Brentwood Essex.

1,000 TELEVISIONS, all makes, from
£3 working., 10/- not. Callers only.
9 till 6. including Sats. 39. White-
horse Lane, Stepney. London.

100 BAYS of brand new adjustable
steel Shelving, 72in. high x 34in. wide
x 12in. deep. stove enamelled dark
green: sent unassembled, 6-shelf bay,
£3/15/-; sample delivery free; quan-
tity discounts. N, C. BROWN LTD.,
Eagle Steelworks, Heywood, Lancs.

MAKE YOUR OWN AERIALS
SAVE ££28s

TV aerial manufacturer offers i ggseit
yourself * kits. components include
castings, pressings, mouldings, tubes,

brackets, can be_utilized to make 100 differ-
ent models, TV, V.H.F., amateur. Brochure
gives full illustrations, element dimensions
and prices.. Discounts for quantities.

THE RICHARD \IAUKl(h

EQUIPME!
Portsmouth Road, hhsm, Surrey.
COBHAM 3239,

MISCELLANEOUS .7

LOUDSPEAKERS, Electric Clocks
and Shavers repaired gromptlv.
MODEL LOUDSPEAKER ERVIGE,

Shipton on Cherwell, Oxford. --=

-«

PROTECT YOUR CAR AT NIGHT
*“ LITON ™ 3
PHOTOLNLECTRIC.

.

PARKING LIGHT:
SWiITCH &

will switch your 1ights on at dusk—off
at dawn, automa'ucany while you are
2t work. in bed, or away from hom9

Controlled by 1ight. Transistor}:
Avoid accidents, fines. Save you r
battery.

KIT OF

P. TS. . :

BUILT AND TP\TED, 57/6 g
Pat.Pending. Send8d, stamp!armmphl‘et
*St. John'’s Radio,” 136, St. John's
Hill, S.,W.11. BATtergea m

SERVICE SHEETS

FAULTFINDER FILES (TV) showmg
common faults that each receiver. is
prone to and other useful servtcmg
informmation, 2/- ea. List plus

postage. S.P. DISTRIBUTORS, n,
Old Bond St.,, London, W.l. .
SERVICE SHEETS. Radio, T:V
5000 models. Lists 1/-. S.AE,
enquiries. TELRAY, 11, Maudland
Bk., Preston. .

i

SERVICE SHEETS, Radio and TV,

SULTAN RADIO, 2 Stanley Road,
Tunbridge Wells, Kent.

NEW TV VALVES WANTED. Send
P. J. B

(Tel.: 69018.» 4/- ea.; also hire. List 1/-. GLOBE
g%PPLIEP??. 5 33, Fairfield Close,
ideup, ent. -
WANTED s
WANTED,  Service Sheets and :
Manuals. No quantity too large or | SERVICE SHEETS for sale, T.V. 4/~
too small; highest prices pald, | Radio 3/-; also hire: immediate

delivery; s.a.e. please. SULTAN
RADIO, 2 Stanley Road, Tunbridge
Wells, Kent.

Best cash prices by return. DURHAM

SUPPLIES, 175, Durham Rd..
Bradford 8. Yorkshire.
WANTED—VALVES. Modern TV

and radio tvpes. Large or small

Kenton, Harrow, Middx. WOR. 4613

quantities, Box No. 22.

WWW.americanradiohistorv.com

valves, cash by return to:

ANDREWS, 61-63. Rosemary Rd., | SERVICE SHEETS for sale, all types,

Londeon, S.E.15. from 1/-. Free Fault Finding Guideé
with allhservxce shefts égg T/V Sler-
vice Sheets covern popular

A PROMPT CASH OFFER for vour | jgdels, 18/6. Radio, T/V, Electronic,

surplus Brand New Valves Speakers. Books. SAE {ists 7 enquiries.

Components. Test Instruments, ete. HAMILTON RADIO (T), 237, Sedlies-

R.HS. 155 Swan Arcade. Brad- | combe Rd. N. Hastings.

ford, 1.

NEW VALVES WANTED. — EY5L | gppyicE SHEETS. — We have the

ECL80, PCC84, PCF80, PCL83. PLS8I. -

PCL82. PY8l. RI19. US01. 30P4. etc. largest stock of Radlo and TV.: Ser:

vice Sheets in the Country for sale
at 4/- each and for hire. Why
tolerate delay in obtaining Service

Sheets when we will despatch- by
return? List 1/-: s.a.e,  with »en-
quiries. Mail Order Only.

DISTRIBUTORS. 11 Old Bond Strét

London, W.I1.
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.SITUATIONS VACANT EDUCATIONAL EDUCATIONAL (continued)
LABORATORY TECHNICIAN AND INCORPORATED Practical Radio | BUILD YOUR OWN HI-FI at home!
WIREMEN for interesting work in Engineers home study courses of | At last, for reasonable cost—the
the building and testing of Elec- radio and TV engineering are | chance to make your own quality

tronic Apparatus, for medical and
industrial equipment. Permanent
posts for suitable applicants. in
pleasant. modern premises in central
area, easily accessible by Tube and
bus. Box 20

‘TELEVISION ENGINEERS

required for

PRODUCTION FAULT-FINDING
TESTING AND REPAIR

“Work is varied and interesting with
opportunities for employment on
Experimental work,

All appointments are to the Permanent
‘staff, with Pension Fund and Sports
and Social Club.

«Exceptional prospects in a large and
«rapidly expanding organisation,

Apply to :—

{BRITISH RELAY WIRELESS
LIMITED

(Staff Appointments),

1-7 CROFT STREET,
‘SOUTH BERMONDSEY, S.E.8.

T

recognised by the trade as outstand-
ing and authoritative. Moderate fees
to a limited number of students
only, Syllabus of Instructional Text
ifree. “ The Practical Radio Engin-
eer,” journal. sample copy 2/., 6,000
Alignment Peaks 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 new, non-
maths, practical way. Postal in-
structions bhased on hosts of experi-
ments and equipment building 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-
STI}(UCTOR, 40, Russell St., Reading,
Berks,

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world's
largest home study organisation—
I.C.S. Courses for the enthusiast
and for those seeking examination
qualification. Brit.I.R.E., City and
Guilds, R.T.E.B.. etc. Build vyour
own equipment with Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS. Intertext House,
g%x",klgla&e Road (Dept. 516), London.

train as Air Signallers.

have studied elementary Science.

Air Electronics officers.

and accomimodation are provided

in special circumstances.

@

Fly with the R.A.F.
as an Air Signaller

There are immediate vacancies for fit young men to
They will carry out a wide
range of skilled duties in the latest types of aircraft.
Candidates must be between 17} and 25 and have reached G.C.E. standard
(or equivalent) with ‘O’ level passes in English and Maths; they must
Initial engagement is for 9 years but

service may be extended to the age of 55.
Air Signallers to be considered for commissions as Pilots, Navigators or

Pay whilst under training starts at £8 4s, 6d..On successful completion
of training and promotion to sergeant, pay increases to £13 6s. 0d. Food
free; marriage allowance and ration
allowance are issued where appropriate; and other allowances are payable

Write for full details stating age and educational qualifications to;—

The Under-Secretary of State
AIR MINISTRY (M.9) (PTN 565), ADASTRAL HOUSE
LONDON, WC1

There are opportunities for

Hi-Fi Audio Equipment and to gain
the knowledge to service and main-
tain it. Free brochure from: Dept, 20
P.T., RADIOSTRUCTOR, 40, Russell
St., Reading, Berks.

* LEARN 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

FIRST-CLASS

TELEVISION and

RADIO COURSES . .
GET A CERTIFICATE!

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

FREE GUIDE

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G Radio
Amateurs’ Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.I.P.E., A.M.l.Mech.E.,
Draughtsmanship(allbranches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. it may well
prove to be the turning.point in your
career,
FOUNDED 1885—OVER
Cmmrmnmmema 150,000 SUCCESSES cemeamanad
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462), 148, HOLBORN,
LONDON, E.C.I.
S. Africa: P.O. Box 8417, Jo'burg.
Australia : P.O. Box 4570, Melbourne.

TRANSFORMERS
Suppliers to B.B.C., LT.A. and leading

radio manufacturers, single or long
runs, prompt delivery, home and
export.

Rewinds to all makes.

H.W.FORREST (Transiormers)Ltd.

Shirley, Solihull, Warwickshire
Tel. : SHirley 2483

WwWWW.americanradiohistorv.com
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A SUPER SPECIAL
TV TUBE OFFER

Why buy rebullt or reccnditioned tubes
when we can supply you with a hr.\ml new

w 43 69,
172K, 17 C17-1,
C17-A. CRI17-22, C17- FM, MW 43- 80. Made
by world-famous manufacturers com-
plete with 12 months' maker's guarantee.
Our Cnbeatable Price £8.10.0. Also avall-
able brand new 14in. to replace 86-24.
36-44, TR14-21, TR14-22, 14 K
14-LP4. 141K. C36-24 or for AW
36-21 12in. brand new 31 MW 31-74, “all
at £7 cach. Also Cossor 865K 15in. 4 volt
filament equivalent to TA15 or 85K by fitting
8 volt filament transformer 10 gns. Cossor
108K 10in, equivalent to EMI 3/16 £6.10.0.
Ferranti 9in. T9/5 4 volt filament 50/-. Post.
packing & insurance 10/- extra.

NEW MAX
ELECTRONICS

for London’s Finest Rargains in clees
tronic amd radio equlpment.  Also
Largest Sclection of Tape Recorders in
the U.K. Also in stock 300 shop soiled
and i1.P. repossessed TV sets in all
sizes. All Guaranteed.

220, Edgware Road, London, W.2.
Tel. PAD 56807

RES/CAP. BRIDGE , 37/-,,

Checks all types of resistors, condensers
RANGE!

Built in 1 hour Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. VW)
Raleigh Mews, Raleigh Street, Nottingham

BRAND NEW
GUARANTEED VALVES

CHECK THESE PRICES AND
SEE HOW WE CATER FOR THE
CITIZEN'S POCKET

DAF96 8/- | EF86 11/-| PY82 6/9
DF9% 8/- | EL41 9/- | PY83 7/9
DK92 8/3 | EL84 8/- | UAF42 9/-
DK96  8/3 | EYSI 9/6 | UBFB9  9/-
DL94 7/3 ] EY86 8/9 | UCC8S 7/9
DL9%6 8/- 1 PCC84 7/6 | UCH42 9/-
EBC4l 8/3 | PCC85 1I/-| UCH8I 8/
ECC81 5/9 | PCFB0 7/3 | UF4l 8/6
ECC82 /3| PCF82 9/-| UF89 7/3
ECC83 6/9 | PCL82  9/- | UL4I 8/6
ECC84 3/6 PL36 14/ | U2S /3
ECC85 8/6 | PL8I 9/9 | IRS 6/9
ECF80 lo/|o pPL82 8/- | 1S5 6/-
ECL8O 8/3| PL83 7/9 | IT4 5/-
EF80 6/3 | PY8I 6/6 1 354 6/6

Postage 6d. valve extra.

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

CITIZEXS® VALYE SERVICE
(REGD.)
Office Address—No Callers :
103, GANTSHILL CRESCENT,
JILFORD, ESSEX.

B.B.C.-1.T.V.-F.M. AERIALS

B.B.C, (BAND 1). Tele-
scoplc loft, 19/8. External,
S/D. 26/3.

ILLT.V. (BRAND 3), % Ele-
ment loft array, 24/-, 5
Element,  32/6. Wall
mountinz 3 Element, 33/9.
5 Element, 41/3.
COMBINED B.R.C. +
I.T.V. Loft 1+3 Element.
41/3. 1+5 Eleme.t, 48/9.
Wall mounting, 143 Ele-
ment, 56/3 1+5 Element
R3/9. himney and mast
mounting units also avalla e,
F.M. (BAND 2). “HY, 28/.. 3 Fle-
ment loft, 52/6, S/D lort 12/8. Lxternal
b/D 0@/3. State channel when ordering.
W.0, or C.0.D. P.P. 2/6. Coaxial cable.
Su vd. Coaxial plugs, 1/3 Send 6d.
stamps for illustrated list

K.V.A. ELEGTRONIGS (Dept. T.P.)
3B, Godstone Road, Kenley, Surrey

p TELEVISION ENGINEERS’
3 POCKET BOOK

’ The new and enlarged edition of this
pocket manual and data book has been
extensively revised. Many pages of
essential reference data on cathode-
ray tubes, valves, also special sections
on servicing equipment, dealmg with
prlnted-c.rcutr_ modeis and projection

b
4

receivers, aerials and interference
} problems.
Ed. by 1. P. Hawker.
} 12/6. Postage 6d.

T.V. FAULT FINDING. A DataPub;
5/-. Postage 6d.

TELEVISION SERVICING HAND-
BOOK by G. ). King. 30/-. Postage

1/6.
THE OSCILLOSCOPE AT WORK
by A. Haas & R. W. Hallows. 18/~

Postage 1/-.
WORLD RADIO HANDBOOK

p

FOR LISTENERS 1960. Ed. 15/6.
Postage (/-.
MODEL RADIO CONTROL by
E. L. Safford. 21/-. Postage |/-.

P RADIO VALVE DATA éth Ed.
Compiled by "WW?" 5;-. Postage 9d.

NEW 1960 CATALOGUE 1/-

P
> THE MODERN BOOK 0.

BRITAIN'S LARGEST STOCKISTS
of Briush and American Technical Books

19-23 PRAED STREET,

LONDON, W.2.
Phone: PADdington 4185.
Open 6 days 9-6 p.m.

4

Factory Rebuilt . . . Super

TELEVISION TUBES

All types fitted with New Gun
Assembly. Fully guaranteed
12 months.

Mullard, Mazda, etc.:

12inch ... .. ... £5.0.0
14/15 inch ... ... £5.10.0
17 inch e ... £6.0.0

Carriage and insurance 12/6.
ArLLowaNcE oN OLp TUBE.
C.W.0.

C.0.D. or Credit terms avail-
able. S.A.E. for all enquiries.
K.V.A. ELECTRONICS (Dept. P/1)
38 Godstone Rd, Kenley, Surrey

www americanradiohistorv com
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EDDY’S (Nottm.) LTD,

172 ALFRETON ROAD, NOTTINGHAM

Surplus New and Guaranteed Valves

DAF96 8/3 | EF80 6/6 1 U25 12/-
DF96 8/3 | EF85 7/-1 U3l 7/9
DHé63  7/6 | EF86 1/« [ U35 8.6
DK9I 7/- | EF9I 4-/ | UB4I 8-
DK92  8/6 | EL4| -9/3 | UY4l 6,6
DK9  8/6 | EL42 9/6 | IA7TGT 126
DL96 8/3 | EL84 8/3 | ID5 96
EABCBO 7/9 | EL85  10/6 | IL4 e
EB34 1/6 | ELSt 4/9 | IR5 7.-
CB4I 7/- | EYSI 9/6 | 1S5 66
EB9t 4/- | EY86 9/6 | IT4 4,9
EBC41 8/9 | EZ80 6/9 | 5U4G 59,
EBFB0  8/6 | GTIC 7/6 | 6C4 3'6
ECC8I 6/- | MUt4  8/-| 6K7G 2,3
ECC82 7/- | P6l 2/6 | 6KBG  6/6
ECC83 7/6 | PCC84 8/6 | 65G7M 5//-
ECC84 8/9 F80 9/- 6SN7GT 4/%
ECC85 8/6 | PEN36C 9/6 | 6XSGT 6/6
ECH42 8/9 | PEN46 5/- | 6V6G 5/9
ECL8O 9/6 | PL8I 11/6 | 6V6GT 6/6
ECL82 10/6 | PL82 7/9 | 6X4 [
EF36 2/6 | PY3i 8/6 | 12A6 5/6
EF37 4/- | PY80 6/9.| 25A6G  8/4
EF41 3/6 PY84 8/6 | 807 (B) 3/9
EF42 7/6 | PY82 7/6 1 954 /

LUXEMBOURG EXPANDING
AERIALS. Compact and easy to fit. No
technical knowledge required. Greatly
improves reception. 3/11. Post éd
THROAT MIKES. 1/-. Post 6d. Could
be used for electrifying musical instru-
ments.

JACK PLUGS. Standard.

DIMMER $WITCHES.
speed regulators. /L1,

HANDMIKES. Carbon.

1/11. Post éd.

Ideal for train
Post 9d.

3/11. Post /-

SPECIAL OFFER—CAR RADIO
KITS. 7 transistors, long and medium.
2 watts output, R.F. stage and auto-
matic gain control. 6 or 12 volts.
Complete kit with cabinet. 10} gns.
Post and Packing 5/-.

VIBRATORS..12 v., 4 pin. 4/F1. Post /-

NIFE ACCUMULATORS. Size 3 x 23 x
Lin.7 amp. hrs. 1.25v. Weight |3 ozs. I/11 ea.
P and P. 1/6 one only, add 9d. each cell.

HEADPHONE CORDS. High Quality.
6 fr, lengths. 1/11 Pair. Post éd.

SPEAKER GOLD GRILLE. 65" x 47, | -.
Post 6d.

GERMANIUM DIODES.
9/6 dozen. Post 4d.

NE ON MAINSTESTERISCREW-
DRIVERS. 3/I1. Post 9d.

RECTIFIERS. RMI 4/9, RM2 6/6, RM3
7/6, RM4 15/, RM5 19/6, Contact cooled.
200-60 m.a., 7/6. Post |/-.

CONDENSERS. Tubular wire end (not
ex-govt.). 8 mfd., 450 v., 1/9; 8-8, 450 v.,
2/6; 16 mid., 450 v., 2/9; 16-16 450 v., 3/97
16-8, 450 v., 4/-; 32 mfd., 450 v., 3;9;

32:32, 350 v., 4/~ Post |/-.

CRYSTAL SETS.
bands. High Gain Good quality.
Post and packing 2/-.

HEADPHONES. High Resistance to
suit above crystal set. Good quallty.
12/11 pair. Post and packing 1/6.

Any parcel insured against damage in
transit for only 6d. extra per order Alf
uninsured parcels at customers’ risks
Postage and packing 6d. per valve extra,
Over £3 free C.0.D. or C.W.O. only,
C.0.D. charge 3/- extra,

S.A.E. with all enquiries. ..

I;- each;

Complete 2.wave
19/11.

@
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* TOP QUALITY AT
UNAPPROACHABLE

PRICES

With 12 Months
Full Guarantee

NEW GUN TV TUBES

“*This means Completely New Gun Assembly with New Button and
Base. ‘Rescreened and Realuminised. VIRTUALLY A NEW
TUBE. All Mullard and Mazda and Hardglass Types.

- - £6.0.0
- - £6.10.0
- - £9.0.0

Electro Statics 10/- extra.

All carriage and insurance now paid by us, to your address and on
return of old tube all by passenger train, inclusive at £I.
All C.W.O. OId tubes must be returned to us, or an extra
charge of 10/- will be made on 12”-17” tubes.

SABRINA C.R.T. COMPANY

‘“ Electron Works,”’ North Bar, Banbury, Oxon. Phone 2390

REBUILT
TV TUBES

FULLY GUARANTEED 12 months
Complete New Gun fitted in

every Tube
12in. ... ... .. £5.0.0
l4in., 15in. ... £5.10.0

17in. .. oo ... £6.10.0
2line wee oo .. £9.0.0.

Carriage & Insurance 10/-extra

NU-GUN TELETUBES
Limited
3 The Mews, Duckett Rd.,
Harringay, London, N.4.

Telephone: MOUntview 2903

The book for every model

RADIO-
CONTROLLED
MODELS

by F.J. CAMM

maker . ..

This practical book is the result of numerous experiments and long research
on the subjecc and includes information already published in his nationally read
“Practical Mechanics” plus additional material. Contents include steering
control gear: receivers; transmitters®control box; tuned reeds: model actuators;
tuning transmitting aerials; details for model battleship and aircraft, etc. Fully
illustrated with circuit details, diagrams and photographs, etc.

12s. 6d. FROM ALL BOOKSELLERS

.+« Orin case of difficulty |13s. 6d. by post from C. ARTHUR PEARSON LIMITED, Tower House,
G2

Southampton Street, London W.C

ALUMINIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP
WIRE, ANGLE, CHANNEL, TEE

3,000 STANDARD STOCK SIZES

H. ROLLET & CO.LTD.

6 CHESHAM PLACE, LONDON, S.W.I
SLOane 3463

Works :
36 ROSEBERY AVlE., LONDON,
E.C.

Branches at Liverpool, Manchester,
Birmingham, Leeds.

“No Quantity too Small”

1S YOUR T.V. TUBE DIMMING?

YOU CAN EXTEND THE LIFE OF THAT
TUBE AND IMPROVE THE PICTURE
fatiicy

PRICE 30/_

Post, packing,
& ins. 2/6.
C.W.0. C.0.D.

1irl @ NO SOLDERING
@ NO WIRING @ JUST PLUGIN @ IT'8
AUTOMATIC @ !T’S GUARANTEED!
We can offer these units for any make of set.
IMPORTANT. State name, address, & make
and model no, of set, & tube in block caps.

SINGLAIR ELECTRONIGS,

Dept. P.T., 33, BERWICK ST., W.l.

Callers Welcome—Trade: Enquiries _lnvited.

54 Gns.—¢ 17’

A full specification 17in. Tele-
vision Receiver to Spencer-
West standards now available
at your Dealers. Remarkable
performance and priced at 54
Gns. only, complete.

For Leaflet apply to :—

SPENCER -WEST LTD.
Quay Works, Great Yarmouth
Norfolk
Phone : Great Yarmouth 4908/9
Grams : Spencer-West, Great Yarmouth

www americanradiohistorv com

NEW VALVES!

Guaranteed Set Tested

24 HOUR SERVICE

1R5. 185, 1T4, 334, 3V4, DAF91, DF91, DKS1.
DKY2, DLY2, DL94, SET of 4. 21/6.
DAFY6, DF96, DK96. DL96. SET of 4, 29/8.

1D5 8/- DL33 9/- PCF82 /=
1R5 6/3 DL35 10/6 PCL82 9/
185 6/~  DL92 8/9 PCL83 11/6
1T4 4/9 DL9% 7/3 DPENA4 11/-
4S84 69 DL9% 7/11 PEN36C 88
3V4 73 EBC4l 86 PL36 13/-

5U4G 5/3 EBF8) 8/- PL38 14/8

6K7G 2/~ ECCB3  6/6 79
CKBG 5/ ECC84 89 PY32 1l/9
6Q7G 1= ECC85 8/- PY80 7 -
BSLT [ {35 69 PY8l 8'9

GT EF4l 8/ U2 /8
6X5GT 5~ EF80 58 Ub 3
12K7GT §/86 EF85  8/6 UABCS0 7/8
12K8GT 11/6 EF86  10/3 42 -
12Q7GT "5/ EF8Y -~ UBC4l 7/9

35Z4GT 5/8 EL4l 9/~ UCC84 1R'9
AZ31 8/9 ELS4 8/9 UCCs5 /9
B38 8/8

DF96 711  KTél 10/- UF89 18
DHT7 7/3  KT63 8/6 ULd4l 18
DX32 12/~ MU 79 /8
DX91 63 MX40 12/8 4 13/8
DK92 8/86 PCC84 8- UY85 /9
DK% 8/3 PCF80 8/~ VP4B 6

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit6d. extra
Any C.0.D. Parcel 2/6 extra.
Office address. no callers.
GERALD BERNARD
90 CARR MANOR AVENUE,
LEEDS 17
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Build your own Aerials. ..
[ 11| | AT Home
______,D_,L

IAL py
11, BANp, TIT’Q’GEAF[?R BAND

L

# s 2 S, etc. Sepd’ _xmt
Ove, to
MARLBOROUGH, WILTS. Phone: 6578 w‘

| AS ADVERTISED ON TELEVISION
Save fff 12 Months' Guarantee

D FACTORY REBUILT ...

TELEVISION TUBES

ALL TYPES AND SIZES—Immediate Delivery
FITTED WITH COMPLETE NEW GUN

Price
12" £5.126 14" £5176 15" £6.50 171' £1.0.0
21" £9.10.0
TERMS TO Plus 10’- carriage and insurance,
THE TRADE Cash with order or C.0O.D.

RE-VIEW (LONDON) LTD.
| 10 High Street - - Colliers Wood, S W.19

‘ Telephone: Liberty 3272

www.americanradiohistorv.com
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C.R.T. ISOLATION TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST.
2V.0R 4 V. UR 6.3 V. OR 108 V. OR
133 v 12/0 TAPPED MAINS INPUT,
H QUALITY, LOW CAPAC-
m, 10/15 pF. OP'HONAL BOOST 25%, 50%.
75%, 16/8. TAPPED MAINS INPUT.
T E B, MAINS INPUT, MULTI OUPTUT 8,
, 8.3, 7.3, 10 AND 13 VOLTS, BOOST 25%
AND 80%. LOW CAPACITY, 21/,

TRIMMERS, Ceramio, 30, 50, 70 pf., 8d. ; 100 pf.,
150 pf., 1/3 ; 250 pt., 1/8 ; 500 pt., 750 pf., 1/8.

RESISTOBS Proferred values. 10 ohms to 10 meg.,
tw,4d.; pw.,4d,; 1w, 68d.; 1{ w..8d.; 2w, 1/
BIGH STABILITY § w., 1%, 2/= Preferred values
100G to 10 10 meg. Ditto, 5%, 1003 to 5 meg. 3, 9d

10 3222} WIRE-WOUND RESISTORS {19
25 obms—10,000 ohms

15 watt . e

15,000 ohms.—50,000 ohms., 5 w., 1/9 ; 10 w., /3.

PLASTIC RECORDING TAPE

Long Play 7in. reel, 1,7001t. .. 85/~
Long Play 5iin. reel, 1,200 ft. .. 28/-
Long Play 5in. reel, 850ft. .o 214~
Long Play 3in. reel, 2254t .78
Sundnrd 7in. reel, 1,200ft. 24/-
d bin. reel, 600ft. . L. 18/-

“Instant " Buolk Tape Eruer and Head De-
floxer, 200/250 v. A.C.. 27/8. Leaflet. N.A K.

O.P TRANSFORMERS. Heavy Duty 50 mA.. 4/8.
Multiratio push-puli, 7/8. Miniature, 384, ete., 4/8.
L.F. CHOKES 15/10 H. 60/65 mA., 6/-; 10 H.
85 mA., 10/6 ; 10 H., 150 mA., 14/-,

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD, 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifler 6.3 v. 1a. 5 v,

2 a. or 4 v. 2 &, ditto, 350-0-350 . 2218
MINIATURE 200 v. 20 mA., 6. Tv. 1 10/8
MIDGET, 220 v. 45 mA., 6. v 2a . 15/8

SMALL, 250-0-250, 100 mA. 6.3.v.358 19/8
STD., 250-0-250, » 63 v, 368 17/8
HEATER TEAHS. 6.3. v, 14 amp. ... 7/8
Ditto, tapped sec, 3, 4, 6.3 v., 1§ amp. 8/8
Ditto, sec. 8.3 v. 3 amp. ... ... 10/8

ALADDIN FORMERS and core, tin.. 84, : {in., 10d.
¢.3in. FORMERS 5937/8 and Cans TV1/2. lin. sq. x
2Q1n. and }in. eq. x 1}in., 2/ ea., with cores.
TYANA.—Midget Roldering Iron, 230 v. 40 w., 18/8,
REMPLOY Instrument Iron, 230 v. 25 w.. 17/8.
MAINS DROPPERS. 3Sin. x 1ljin. Adj. B8liders,
0.3 amp., 1,000 ohms, 4/8. 0.2 amp., 1,000 chms, 4/3,
LINE CORD. .3 amp., 60 chms per {oot. .2 amnp., 100
chms per foot, 2-way, 8d. per foot. 3-way, 7d. per {t.
LOUDSPEAKER P.M. 3 OHM. 5in. Rola. 17/6.
8in. Plessey, 198/8. 6in. x 4in. Rola, 18/-.
8fin. Rola, 18/8. 10 x 6in., 27/6. 10in. Rola, 80/,
4].n. Hi-Fi Tweeter, /— 12in. R.A., 80/-.
15 ohm 10 w. Plessey 45/-.
STENTOEIAN HF1012 10in. 3 to 150hm 10 w., 88/-.
12in. Baker 15 Watt 3 ohms, or 15 ohma, 105/-,
CRYSTAL DIODE G.E.C.. 2/-. GEX34. 4/-.
HIGH RESISTANCE PHONES. 4,001} ohma, 18/8 pr.
MIEE TRANSF. 50 : 1, 3/8 ea. : 100 : |, Potted, 10/8.
SWITCH CLEANER, Fluid squirt spout. 4/3 tin.
TWIN GANG TUNING CONDENSERS, 65 pf.
miniature lin. x 1§in. x 1}in., 10/-. .0005 Standard
with trimmers, 9/- ; less trirnmers, 8/- : midget, 7/6.
SINGLE, 50 p 6 : 75 pF., 100 pF., 160 pF., 7/-.
Bolid d)electrlc 100. 300. 500 pF.. 3/6.
SPEAKER FRET. GOLD CLOTH. 17in. x 25in. §/-.
26in, x 35in., 10/-. Tygan 4it. 6in. wide, 10/« ft.; 2ft
3in. wide, 5/« ft. Bamples 3.A.E.

New and Boxed VALVES 90-day Guarantee.

1RS 8/8 AK8G
185 8/8|AL6G
1T4 8/8/6NTM

§/8 EABCS0 HABCA0
0/8 10/8) 10,

7/6| EROI 8/8 HVR2A 7/8
2X2 3/6/6Q7G  10/8 EBCR3 B'8|MU14 10/6
384 8/8|63A7 7/8/EBC4] 10/8(Psl it}
V4 8/6/63J7M 10/8 EBFsu 10/8/PCC84 12/8
5U4 8/8/63N7 88 ECC84 126/ PCF80 11/8
bY3 8/8/6Vea 7/8/ECF8u 11 '8/PCL82 11/8
7/6 ECH42 10 8| PEN25 8/6
AM6  8/8/6X5 7/8|ECL8? 128 PL82  10/6
8B8 5/8/12AT7 9/6/EF39 7/6|PYS0  g8/8

6BE6  7/8/12AU7 9/8EF41 10/8/PYR1 10/8
6BH6 10/8(12AX7 9/8|EF5) 56 PYR2 8/
6BW6 10/6(12BE6 10/6/EF80  10/6/4P61 5/8
6D8 7/8|12K7 8/8| EF91 8/8/UBC41 10/8
6F6G 7/8/112Q7 8/8IEF92 5/6|UCH42 10/8
6HG 3/6(35L6 9/6{EL32 §5/8/UF41 10/8
675 6/6/35Z4 9/8/KL41  10/6|UL41 10/6
638 7/8(80 W0/8/EL84 10/6/UY41  B/8
6J7G 8/8(807 8/8| EZ40 8/8|U22 10/6

6K6GT 6/6)954 1/6/ EZ80 8/8/VR105 8/8
6K7G  5/8/EA50 1/6/E1148 1/6'VRI150 8/8

RADIO COMPONENT SPECIALISTS

/-. over £2 free. (Export post Extra.) C.0.D.

Post and Packing |

TELEVISION
REPLACEMENT

LINE OUTPUT
TRANSFORMERS
70/- ea. from stock.
For Makes and Models

Argosy : T2, CTVS17. Decca :
DI7 & C. Defiant: TRI753.
RGD : 6017T, 7017C, C54.
Regentone : 17C, 17T, 17
Comb.

Argosy : T3. Decca: DIl4.
Defiant: TR1453T. Regentone:
14T. RGD : 6014T.
Marconi : VT63DA.

Baird : 2014, 2017, 2114, 2117.

Cossor : 930 & T, 931, 933-4-5,
937, 938 & A. & F.
939 & A & F, 943T, 946.

H.M.V. 1824 & A, 1825 & A,
1826 & A, 1827 & A,
1829 & A, 1865, 1869,

Marconi : VT68DA, VT69DA.
Sobell : TSI17, T.346.

Ferguson : 306T, 308T.
Other makes available (7 days).
S.A.E. with enquiries.

LINE BLOCKING TRANS-
FORMERS, 10/- to 16/6.

FRAME BLOCKING
TRANSFORMERS,13/6to 2l -

FRAME OUTPUT TRANS-
FORMERS, 27/6 to 39/-.

Most makes available (7 days).
S.A.E. with all enquiries.

TV and RADIO SERVICE
SHEETS 1,500 models. Send
2/6, your Model No. and S.A.E.

ALUMINIUM CHASSIS. 18 s.w.g. undrilled.
With 4 sides, riveted corners and lattice fixing
holes, 2}in. sides, 7 x 4in., 4/6 ; 9 x 7in., 5/9 :
11 x 7in., 6/8 ; 13 x 9in., 8/8 ; 14 x 11in., 10/8 :
15 x 14in., 12/6 ; 18 x 16 x 3in., 16/8.

TRANSISTORS, ~ GENUINE "EDISWAN.
Audio, 10/-. R.F.2 Mc/s, 15/- 4 Mc/s, 18/,
Compiete data supplied. Continental OC71 7/8

CRYSTAL MIEE INSERT by Acos. precision
engineered, Bize only {in.x 3/16in. /8,

HI-GAIN BAND 38 IT.A. PRE-AMP KIT

Cascode circult with valve ECCK4. Price 20/8

With Power Pack, 48/8. Plans only 8d,
Band I B.B.C. version rame prices.

TELETRON ‘“ TRANSIDYNE '
MIDGET SUPERBET PORTABLE 6 x 4" x 1}"
8 transistors, printed circuit, Ferrite aerial.
All parts and cabinet. £11. 19.8.

We incinde for
perlformance, Demm 9d.

BBC TRANSISTOR RADIO. Med. and Long
Wave. Complete kit, 32/8, phones 7/8 extra.
Deat Ald Earpiece with Bpecial Lead 15/-.
Details 6d.
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GARRARD TA MK 11 8INGLE PLAYER
I AUDIO PERFECTION l

Designed to play 18, 38, 45, 78 r.p.m. Records

7in,, 10in,, 12in, Lxghtwemht Xtal pick-up.

GC8 plug-in head, Auto stop. Stereo-wired.

oUug, PRICE £8,10.0 each.  Post Free
(Btereo Heads £2 extra),

Model 4HF TRANSCRIPTION QUALITY,
With Plug-in Norma Heads, £18.0.0.

(8tereo Heads £2 extra).

—
Volume Controls |80 357 COAX
Long spindles. Guaran- | Post 1d. per yard extra.

teed 1 year, Midget | Semi-alr, spaced. $in.
5K ohms to 2 Meg. | dia. Lossea cut sd
=yd

No 8w. D.P.8w. | 509%.

8- 4/9 Fringe Quality. 1
Linear or LoiTracks. Air  Bpaced. / yd.
COAXPLUGS .. 1/~ LEAD SOCKET .. -

PANEL SOCEETS 1/- OUTLET BOXES ... 4/
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/6. &0 ohms only.
WIRE-WOUND POTS. 8 WATT. Pre-set Min.
T.V. Type. All value 25 ohms to 25 K., 8/~ ea.
40 K. 50 K., 4/-. (Carbon 30 K., to 2 meg 8-
WIRE- WOUND 4 WATT. Pots Long ‘Iplndlr
Values, 100 ohms to 50 K., 8/8 ; 100K., 7/8.
CONDENSERS, New Stock. .001 mfd 7 kV.
T.C.C., 5/8 ; Ditto, 20 kV., 9/6 ;-1 mid., 7kV., 8/8 ;
Tubu.l&r 600 v, 001 to .05 mifd., 8d. 1, 1e
25, 1/8 ; .5/350 v., 1/9; .1/350 v_, 8d. 2,000 v.,
-1/1,000 v., 1/8 ; .1 lnfd-, 2,000 volts, 3/8,
CERAMIC CONDS, 00 v., .3 p{. to .01 infd., 94,
SlLVEE MICA CONDENSERS. 109 5 pi. to 800
l/- ; 600 pf. to 3.000 pf., 1/3. Close tolerance
(g: pF.) 1.5 pF. to 47 pF., 1/6. Ditto 1% 80 pF.
to 815 pF. 1/9 1.000 pF to 5,000 pF., 2/-,

LLF.  TRANSFORMERS 7/6 pair,
485 Ec/s Slug Tuning Miniature Can, 2{in. x
lin. x lin, High Q snd good bandwidth.
By Pye Radio. Dltl sheet supplied.

Wearite M800 LF. 485 Kc/s. 12/8 per pair.
Wearite 550 LF. 485 Kc/s. 12/8 per pair.

NEW EL ROLYTIiCS. OUS MAKES
TUBULAR TUBULAR CAN TYPES

1/350 v. 2/=|50/350v. 5/6 |B/500y. 8/~
2/450 v. 2/8|100/25v. 2/=[16/500v. 4.
4/450 v. 2/3|250/26v. 2/8 (32/350v. 4/
8/450 v. 2/3(500/12v. 8/-1100/270v. b/6
8/500 v. 2/8|8+8/450v. 4/8'2,500/3v. 4/-
16/450v. 3/8|8+8/500v.  5/- 5,000/6v. b/-

16/500v. 4/-(8+16/450v. §/- 82+ 32/350v. 4/8
32/450v. 5/8(8+16/500v, 5/6 |50+ 50/350v. 7-

25/26v.  1/9|16+416/450v, 5/8 |64+ 120/275v. 7/6

50/25v.  2/-[16416/500v. 6/=|64+120/350v. 11/8

50/50v.  2/-32432/350v. 4/8 1w+ 200/275v. 12,6
LATEST EMI. 4-SPEED SINGLE RECORD

PLAYER. Acos 73 hi-fi stereo and normal
¢rystal pick-up. 8ilent moter, heavy turn-
table. Special Offer, £6.19.8. Post 3/6.

AN HOU v. H5 m
CONTACT COOLED 250 v. 50 mA., 7/8 ; 60 mA., 8/6 :
85 mA., 9/8 : 200 mA., 21/ ; 300 mA., 27/6.
COIL8 Wearite "P” type, 8/- each. Osmor Midge:
Q" type adj. dust con from 4/-. All ranges.
TELETRON, L. & Med. T.R.F., with reaction, 3/6
FERRITE ROD AERIALS. M.W.,8/9 :M. & L., 12/8

R.F. COILS A/HV, 7/- pair. H.F. CHOKES, 2/€.
FERRITE ROD, T7in. x 3/8in., dia., 2/8.

JASON F.M. TUNER COIL SET. 26/-. H.F.
coil, aerial eoil. Oxcillator coil, two LF, trans,
10.7 Mc/a. Ratio Dietector and heater choke.
Circuit book using four 8AMS6, 2/6.
COMPLETE JASON F.M. KIT WITH VALVES.
£6.15.0. Fringe area kit, 22/8 extra.

F AVE BRIDH ELENIUM RECT! 8
2, 6 or 12 v, 1} amp., 8/9;: 2 a., 11/3; 4 a’, 17/8,
CHARGER TBANSFORMERS Tapped mput 200
250 v. for charging at 2, 8 or 12 v., 1§ amps., 15/8.
2 amp., 17/8: 4 amps., 22/6. Clrcmt included.
VALVE and TV TUBE equivalent bookas, B/-.
TOGGLE SWITCHES. 8.P. 2/-. D.P. 8/8. D.P.D.T. 4/~
WAVECHANGE SWITCHES

5 p. 4-way 2 wafer long spindle o0 . 6/8
2 p, 2-way, or 3 p. 2-way short spindle @ (]
2 p, 6-way, 4 p. 2-way, 4 p. 3-way long spindle ... 3/8
3 p. 4-way, or 1 p, 12-way long spindle 3/8
VALVEHOLDERS Pax Int. Oct., 4d. EF50, EABO,
6d. BI2A, CRT, 1/3. Eng. and Amer 4, 5, 6 and
7 pin, 1/- MOULDED MAZDA and Int. Oot., 64.
B7G, B8A, B8U, B9A, 9d. B7G with can., 1/8.
. CERAMIC EF50. B7G, BOA.
Int. Oct., 1/-. 8/CANS B7G, B9A, 1/- ea.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

THO 1665. Buses 133 or 68
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