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ﬁw‘@ms MOST ADVANCED

MULTI-RANGE TEST METERS
EVER DESIGNED...

Accurate readings can be taken with the instrument
in any position.The resistors, rectifier,

transformer, movement, switches and automatic
cut-out are mounted on a robust printed circuit board
enclosed in a strong attractive, two-tone dustproof
case,with a unique carrying handle.

wdapied SELECTEST

SUPER K & SUPER 50

PEEL WORKS. SILK STREET, SALFORD 3, LANCS. Tei: Blackiriars 6688
London Sales Office: Magnet House, Kingsway, W.C.2. Tel- Temple Bar 4668
ASubsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

8ALFORD ELECTRICAL INSTRUMENTS LTD.

SPECIAL OFFER ! TELEVISION TUBES

CUSTOMERS ' REBU]LT_
COSSOR 10' TUBES

% A NEW GUN N EVERY TUBE

Brand New NOT A Regun % BUY DIRECT FROM THE FACTORY
108K 15/~ plus 6/~ carr & ins % 12 MONTHS' GUARANTEE

75K l5/- plus 6/- carr & ins ‘ 12 inch £5.0.0
12 MONTH GUARANTEE 14 inch £5.10.0
17 inch £6.10.0

ION TRAP MAGNETS “ Immediate dispatch on receipt of Remittance
Suitable for all bent gun type tubes Carriage and insurance 12/6 extra
2/9 EACH  Pius 6d post & pack ; £1 Refunded on receipt of your
old Tube
HARVERSON SURPLUS SPECIAL TERMS TO THE TRADE

LIMITED Our new Saphire Tubes with 18 months’ guarantee are also

83 HIGH STREET MARSHALL’S for TELEVISION LTD.
MERTON S.W.19 131 St. Ann’s Road, Tottenham, London, N. 15

CHErrywood 3985/6/7 STAMFORD HILL 3267

www americanradiohistorv com
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A REVOLWIONARV NEW Bkmsy /WENr/aN ’
Y Plays at 73" '?

per sec. or 3
other speeds

v Records direct
from radio or
microphone

OR 19 FORTNIGHTLY
SUMS OF 13/-
Ready to record, com- §
plete with Control Unit
and 600 ft. of Twin-
track tape. Special
moving coil microphone

extra.

EASY TERMS

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

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

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

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophone into a tape-recorder and back into a Gramdeck records and reproduces with a wonder-
gramophone at willt Slip the Gramdeck on to ful depth and breadth of tone. Because it uses
.your turntable and you have the finest tape- equipment that is already in your gramophone it
recorder you've ever heard! Lift it off and your only costs a fraction of the high- quahty 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 that has to be heard 10 he
believed! Everyone is praising the Gramdeck.
“The quality is at least equal to that obrained
from a good microgroove disc.” says a lead-
ing professional journal.

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

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

FREE BOOK—POST NOW !

1 would lihe to Kknow how to turn my gramo-
phone into a firsi-class tape-recorder . . P/t’aSe
send me the Gramdeck Booh—FREE and ‘without .
obliyation.

(M'rire if you prefer not 1o cut page)

Ingenlom—snmplc . . . why on earth did no one
think of it betore”—THE TAPE RECORDER
“Thoroughly  recommended.” —GRAMOPHONE
RECORD REVIEW.

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

‘Better than many so-called hi-fi recorders . . .
robust . . . carefully designed . . . excellent vaiue.”—
AMATEUR CINE WORLD.

7 [ I
(Oramdeck s

GRAMOPHONE TAPE RECDRDER B To: Gramdeck (Dept. PT/809) 29 Wright's Lane |
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [ Kensington, London W.8

RAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER

NAME

|

|

. [ B

ADDRESS ™
B

|

n
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38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I.

FOR IMMEDIATE DESPATCH PHONE PRIMROSE
ORDERS CLEARED SAME DAY AS RECEIVED.

OA2 17/6|6CH6 9/-
QB2 17/6|6D3  19/11
0OZ4 5/-16D6 6/6

TA3 3-[665  12/6
1A5 /- | 6F1 26/6
IA7GT 12/- 6F6G 7/
IC5  12/6]6F6GTM s/-
D5 9/- 6FIT  17/3
D6 10/6|6F12  4/6

6 17/6l6F13  11/6

ILN5 5/- 6F17 12/6
INSGT 10/6|6F23 10/6
IRS 6/6|6F32  10/6
154 9/-| 6F33 7/6
185 6/- 6G6 6/6
T4 4/6| 6H6GT  3/-

1Us 6/- 6J5G 5/«
6[6)SGTG 5/6
2P 26/6(6J5GTM 6/

387  12/6/6K7G 5/
3D6 5/- 6K7GT 6/-
3Q4  7/6|6K8GT 10/6
IQSGT 9/6/6K8G  6/6
354 1-|6K25 19/11

5Z4GT 10/-{6LD20 t5/11
6N7 8

6ABG  9/-|6P25 12/6
6AB7  8/-|6P28  26/6
6AB8  9/-16Q7G_ 6/6
6AC7  4/-16Q7GT 11/~
6AG5  5/6|6R7G  10/-
6AK5  8/-|6SATGT 8/6
6ALS  4/-l65CT  T7/6
6AM6  4/6|6SG7GT 8/-
6AQ5  7/6| 6SH7GT 8/-
6AT6  7/-165)7GT 8-
6AU6 |o/4- 6SK7GT 6/-
8|6SLIGT 6/6

6B8G  4/6]| 6SN7GT 5,6
6B8GT  5/-|65Q7GT #/.
6BA6  7/6|6SSTGT 8/-
6BE6 6/-| 6U4GT 12/6
6BG6G 23/3|6USG  7/6
6BH6  8/-|6U7G  8/6
6BJ6 6/-|6V6G  T/a
6BQ7A 15/-|6V6GTG 8/-
6X4 5/.

6BS7 25/ 6X5GT 6/~
6BW6  8/6]6/30L2 |o/-
6BW7  7/-|7A7 12/6

6CI10 9/-17D8 23/3
6CD6G 36/6! 7TH7 8/-

ALLITEMS OFFERED ARE NEW, FULLY GUARANTEED, AND PRODUCTS

PRACTICAL TELEVISION

November, 1960

BENTLEY ACOUSTIC CORPORATION LTD.

. Telephone: PRIMROSE 9090.

9090 AND ASK FOR "CASH ON DELIVERY SERVICE.”
PLEASE ENQUIRE FOR ANY TYPE NOT LISTED, WITH S.A.E

ALL POST

7R7  12/6125Z5  9/6)Di 3/- ECH42  9/-|HL23DD 7/6(PL36  12/-|U329 |4/- X719 21/3
757 9/6125Z6G 10/-1DIS  10/6 /ECHBI 9/-|HL4IDD |PL38  26/6U339 16/7|X8l 445
v7 8/6|275U 19/11]D63 5/-| ECH83 13/1) 19/3(PL8I  10/6)U403  16/T|Xi01 33/2
7Y4 7/6128D7  7/-| D77 4/. ECL80 9/-|HL42DD  PL82  7/6|U404  8/6(XI05 17/3
7Z4  18/7|30CI 8/-| DAC32 10/6|ECLB2 10/6 19/3PLB3 9/-|UB0I 29/10|XD(1.5) &/6
BD2 3/6| 30F5 7/-|DAF9I  6/-| ECL83 19/3| HN309 24/7|PL84  12/8[U4020 ~16/7|XFGI = 18)-
8D3 4/6130FLI  10/-| DAF96 8/6{EF9  23/3| HYR2 20/-'pL820 18/7|UABC80 9/-|XFYI2 9'g
9BWS6 15/3{30L1 8/-|DD41 13/11[EF22  14/-| HVR2A a/- PM2B  12/6 (UAF42  9/6/XYF34 17/6
9D2 4/-|30L15 11/6|DF33  10/6| EF36 4/-|KF35  8/6/PMI2  6/6|UB41  12/<|XH(1.5) 6/6
10C1  13/-|30P12  7/6/DF66  I5/-| EF37A s/- KL35  8/6(PMI2M 6/6/UBC4l  8/6|XSG(1.5) 6/6
10C2  26/6/30PI6  7/6| DF70 15/. EF39  5/6/KLLI2 24/7|PM24M 31/3|UBC8I 11/4|Y63 7/6
10D2  12/-|30PLL 11/6|DF9I  4/6|EF40  15/.[KT2 5/«\PX4  10/6|/UBF80  9/.|Z63 774
IOFt  26/6|30PLI3 12/6 DF96  8/6| EF4! 9/-|KT33C 10/-/PX25 59/8|UBF89 9/6/Z66  17ia
10F9  11/6/33A/158M |DF97  9/-|EF42  10/6|KT36 29/I0(PY31 147 |JBL2) 23/3{277 416
10LD3 8/ 30/-1DH63 /6| EFSO(A) 7/-| KT4) 12/6|PY32  [1/6/UCC84 14/7
1OLDI1 35A5 _21/3| DH76  5/- EFSO(E) §/-1KT44 12/6/PY80  7/6|UCC85 9/.|Transistors
I15/11(35L6GT 9/6]/DH77  7/-| EF54 5/-|KT6) 12/6/PY8!  8/6|UCF80 16/7|and diades
IOPI3 15/~ 35W4  7/8| DH8| = 46/5|EF73  10/6|KT63  7/-|PY82  7/-|UCH2i 23/3|GD3, 4,5,
I0Pi4 19/3(3523 10/6| DHIO! 28/6| EF80 7/-|KT66 u/. PYS3  B/6!UCH42 9/6| 6.8 4/
11D3  24/7(35Z4GT 6/-| DHI07 13/11| EF85 1/- KT81  46/5|PZ30 19/11|UCHS) 9/6|CATD  4)-
12A6  5/-{35Z5GT_9/-(DK32 12/-1EF86  10/6|KT88 22/6|QP2 7/-|0CL82 11/6|CATT 4/
12AC6 15/3|42 23/3| DK40  21/3| EF89 9/. KTW6I 6/6|QP25 6|0CLe3 19/3(CATE  4/-
12AD6 17/3|43 10/-| DK91  6/6| EF31 4/6 KTW62 7/6|QS150/15 |UFq) ¢/-|C881 4.
12AE6 13/11/50C5  10/-|DK92  9/-|EF92  4)6|/KTW63 6/ 6/UF42  12/6|CABE 6/
12AH7 s/- 50CD6G DK96  8/6|EF97  13/3|KTZ4l 8/-[R12. ?/-|UF80  30/6|0CA91 - 5/-
12AH8 12/6 36/6 DL33  9/6|EF98  13/3|KTZ63 7/6|RI8 14/- | JFgs .|OA95 5/
12AT6  7/6(50L6GT 9/6|DL66 17/6|EFI83 18/7] L63 6/-[RI9 19/11|0Fgg 17/11|OA210 25/
12AT7 _6/-|53KU 19/11|DL68  15/-| EK32  8/6| MH4(C) 7/-|RK34  7/6|Fas 9)-|OA211 40/-
12AU6 23/3{72 4/6|DL82  46/5|EL32 5/-|MHL4  7/6/SI30  15)-| o1 ¢.|OCI6 54/
12AU7  6/6|75 24/7 | DL92 -|EL33  12/6] MHLDs 12/6|5D6 12/-15 44 “/; OCl9 54/-
12AV6 12/8177 8/-{DL94  7/6|EL34 | / ML4 B/6|SP4(7) 14/6]5r98 1 4j6|OC26 44
12AX7 7/6|78 6/6(DL9  8/6|EL38  26/6| MS4B  23/3|sP4| 3/6|Uiae 8/4|O0C28  60/-
12BA6  8/-|80 9/-|DM70  7/6|EL4I 9/- MUI2/14 8/-SP42 126 el 17)3/0C35 48/
12BE6  9/-|83  15/-|EASO 2/-|EL42  10/6(N37  19/11{sP&! 36| mg0  15/3|OC44 26
12BH7 21/3|85A3  15/.| EABC80 9/- ELBI  12/6/N78 19/11/5U25  26/6| R\ §/.|OC45 13/
121 30/-1 ISOB2  I5/-|EAC9| 4/6|EL83 19/11 NI108 19/11{5Ug] 9/-10U6 19/11|QCE5 22/6
12J5GT  4/6/ 161 10/6 | EAF42 9/. EL84  7/6{N308 20/7|T4i BBIGY7  je/7|QCE6  25/-
12J7GT 9(6 185BT 33/2| EB34 2/6|EL85 13/11/N339 i5/-|TDD4 12/6 ous  26/6 OC70  14/-
12KS 17/11/185BTA 33/2| EB4t _ 8/6(EL86  17/3|Pé! 3/6)TH41  26/6| 500 7/6|9C71 14/
12K7GT 5/6|304 10/6|EB91 4/-| EL9| 5/-| PABC80 TH233 33/2 oc72  17j-
12K8GT 14/-| 305 10/6) EBC3  23/3|EL95  10/6 13/11|TH2321 20/-{YYIN '3(7 OC73  120/-
12Q7GT 5/.|807 7/6|EBC33 " 5/.|EM34 96| PCCB4 s/- TP22  15/-|VUY21 B3IGETS 5.
12SA7  8/6|956 3-|EBC4I  8/6|EM7] 23/3|pCCBS  9/6|TP25  15/.|UY4)  T/6|5¢C76 48l
125C7  8/6|182]  16/7|EBCBI  8/-|EMBO  9/.| PCC8B 18/-|TP2620 33/2{UY85  T/-15¢77 aj/.
125G7  7/-|5763  12/6|EBFBO  9/.'EMBI  9/-|PCCBY 11/6|TvB6F 13/3|VMS4B 15/./5¢78 {7/
125H7  8/6/7475  7/6|EBF83 13/i1|EM84 10/6|PCFBO  8/-|UI2/14 8/8|YP27) 12/6|5c78p 7).
12847 8/6|9002 5/6 | EBF89 EN31  37/-|PCF82 10/6[{Ul6 10/-| VP4 IS/- ocsl  is/-
12SK7  6/-] AC/PEN EBL21 23/3|EY5! 9/-1PCF86 15/-(U18/20 8/6|VP2B 14/6|0C 70 23s/-
12SQ7 11/6| 5-pin 23/3|EBL3I 23/3|EYB3  16/7|PCL82 10/-|U22 8/-|VP4B  23/3/0C200 54/-
125R7  8/6| 7-pin 15/-|EC52  5/6/EY84  14/-|PCL83 11/6|U24 29/10|VPIIC  7/-|0C203 58/.
12Y4  10/6| AC2PEN/ | EC54 a/. EY86  9/-|PCL84 12/6|U25 17/11|VP23  6/6|T)| 40/-
1457 27/10( DD 12/6(EC70 12/6|EZ35 6/-| PCLBS 16/T1U26 10/-|YP4) 6/-1 112 45/-
18 23/3| AC6PEN 7/6| EC92  13/3|EZ40  7/-| PENA4 12/6/U31 9/6|VRI0S a/- ieE 50/-
19AQ5 10/6| AC/TP 33/2|ECC32 5/6|EZ4) 7/-| PENB4 26/6|U33  26/6/VRISO 7/8|Tp| 40/.
19BG6G ATP4  §.1ECC33 8/6|EZ80  7/-|PEN4DD  |U35  26/6|VT6IA 5/-ITp2  40)-
23/3{AZI  18/T|ECC34 24/7|EZ8I 1/. 26/6(U37  26/6|VTS0l 5/-|yg; lo/-
ISHI  10/-1AZ31 10/-|ECC35 8/6|/FC2A 24/7|PEN25 4/6|U43 9/-|WEIM 26/6|752 12/6
20DI  I5/3| AZ41 13/11|ECC40 23/3[FCI3  26/6| PEN4ODD |U45 9/-|\W76 56,753 15/
20F2  26/6|B36 |5/. ECC8I a/- FCI3C 26/6 25/.1U50 6/6{WBIM  6/-|TS4 24/
20L)  26/6|8L63 7/6 ECCB2  6/6{ FW4/500 PEN44 26/6(U52 6/6/W107 18/} ————
0PI 26/6|CI 12/6| ECC83  7/6 8/6| PEN4S 19/6|U54  19/11|W729  18/7 [Special offer.
20P3  23/3| CIC 12/6| ECCB4 9/- FW4/800 PEN45DD  |U76 6/-|X24M  24/7 INew transis-
20P4  26/6| CBLI 26/6| ECC85 8/6 8/6 26/6|U78 5/- X31 26/6!tor.
20P5  23/3|CBL3! 23/3(ECCB8 18/-/GZ30  9/-|PEN46_ 7/6/UI07  16/7/X61(C) 12/6|0C28 25/
25A6G 10/6| CCH35 23/3| ECC9l 5/6(/GZ32  10/-( PEN38323/3{UI91  16/7|X61M  26/6|  each.
25L6GT m/- CK506 6/6| ECFBO 10/6| GZ34 14/-| PEN453DD |U201  16,7|X63 9/- Limited num-
25U4GTI6/7/CL33  19/3|ECF82 10/6|H63  12/6 33/2|U251  14/-]X65  12/6 |ber only.
25YS  10/-1Cve3 10/6|ECH3 26/6| HABCS80 PEN/DD U281 19/11|X66 an New surplus
25Y5G 10/-|1CYl  18/7|ECH2I 23/3 13/6| 4020 33/2|U2B2 22/7|X76M 14/ |transistors
25Z4G  9/6/ CY31  16/71ECH3S /6| HL2 7/61PL33  19/3{U30t 23/31X78  21/3IHF & LF 5/

WEDO NOT STOCK JAPANESE GOODS, NOR ANY DISMANTLED FROM USED SETS.
VOLUME CONTROLS

All with Long Spindle and |DRMI8 13/- |RM-I 5/3 |14A86 17/6 | 14B130
Double-pole Switch. 4/6 each. |DRM2B 15/6 |RM-2 7/6 {14A97 25/- | 14B26l

10 25K 50 K 100 K
4 mg. § mg. | meg. 2meg.

Standard Can
8x8x8mfd., 400v, 3/6
32 x 32 mfd., 450 v. 5/9
64 x 120 mfd., 350 v. 8/3

Post/Packing Charge éd. per item.
Any parcel insured against dam

Lw7

METAL RECTIFIERS

2i/- |[RM-4 14/ [14A124 28/

ELECTROLYTIC CONDENSERS

60 x 250 mfd., 275 v. 9/6 | 200 mfd., 275 v.
100x400 mfd., 275 v. 12/6 | 100x200 mfd., 275 v,

100 mfd

., 275 v, 3/- | Wire-ended tubular

\

4/-
o

35/- 1 14RA 1-2-8-3
/6 (FC31)

DRM3B 15/6 |RM-3 7/9 |14A100 27/- | 14RA I‘;%-B-Z 17/6 | 16RD 2-2-8-1
3 (FCl0t)
RM-0  7/t1 [RM-5 19/6 [14A163 38/- | 16RC I-i-16-1 8/6 | IS8RA f-1-8-1

16RE 2-1-8.1

32 mfd., 350 v. 2/6
8 mfd., 450 v. 1/9
16 mfd., 450 v. 2/9
32 mfd., 450 v, 39

www americanradiohistorv com

Full List with ratings free for S.A.E.

21/-

18RA |-]-16-}
12/- (FC116)
8/6 | I18RA 1-2-8.

4/6 | 18RD 2-2.8-1
8 x 8 mfd., 450 v,
16 x 16 mfd., 450 v.

32 x 32 mfd., 350 v.
8 x 16 mfd., 450 v,

Earty Closing Saturday.

OF ONLY THE BEST MAN UFACTURERS.

6/6

"
155:
3/=
4=
4/-
3/9

Orders over £3 post free. C.O.D. 2/6 extra. Full List, with Terms of Business, éd,
age in transit for only éd. extra. Shop Hours 8,30-5.30.
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* JUST OUT — NEW 10th EDITION *

NEWNES

Electrical Engineer's Reference Book

The ELECTRICAL ENGINEER'S REFERENCE BOOK is your

standard reference—a comprehensive and factual work on 0 g
modern theory, practice and equipment. and on the latest Fa((-]llled e(“ons
developments in all branches. In the last few years Edition
after Edition has quickly sold out—now comes the latest 10th Theory & Calculations . Power
Edition with up-to-the-minute information and new features .sr‘r:":;’{’;::‘:“s'“ - Eé:;‘l'e‘:";"“w.':‘e':
which keep pace with the industry’s progressive outlook and Pomer Supnly Networks . Switche
effort. The work is arranged in 33 self-contained sections gear & Protective Gear . Electric
and written by 65 specialist contributors. Consulting Editor ;"e"c‘t‘i’{'i’e"~ &E'gffn'v':rtt‘r‘;""w‘i:fi:"‘:
is M. G. SAY, Ph.D,, M.Sc., M.L.E.E., with long experience P et . Tiluminotion & Lamps
in contracting, machinery manufacture and design. Electrical Measurements . Power
, Factor Correction . Heating, Yentila-
IT'S YOURS—WITHOUT OBLIGATION ting & Air Conditioning . Welding

Batteries & Electrochemical Processes

Electric Traction . Marine Applica-
tions of Electricity . Electronic
Engineering . Electric Lifting &

Conveying . Electromagnetic Equip-
ment. Automatic Control . Electricity
in Mines . Electricity in Agriculture &
Horticulture . Electricity in Aircraft
& Automobiles . Electric Furnaces &

o AR
o o I
- e e % High-Frequency Heating . (.:on?pu-
o % h cureal 78 2 ters . Miscellaneous Applications
i wig oF . 9
& AR s poant e 90T he 2t %

Progress . Education & Training

Electrical Literature . Electricity

Rules, Regulations & Supply Data
Full Index

INDISPENSABLE IN
DAY-TO-DAY WORK

et e Lt
NET S

A
TR e
™

PRl o

2,232 PAGES

Modern Standard Practice and
developments in all branches.

2,096 DIAGRAMS

Data tables and technical drawings
prepared by expert draughtsmen.

Nearly

300 PHOTOS

Gathered together with the co-
operation of leading firms in the
vast electrical industry. .

Strongly bound in hard-wearing
blue moroquette. Weight 3} Ib.

DON’T MISS THE
SPECIAL OFFER

This rich store of Electricai
knowledge provides wanted in-
formation at your finger-tips—
theory, calculations, data, equip-
ment, design, construction, etc.

GLEO. NEWNES LTD.. 15-17 Long Acre, London, W.C.2

Please send me Newnes ELECIRICAL ENGINEER's REFERENCE B0OK
without obligation to purchase. 1 will return the work in 8 days or, post
5/- deposit 8 days after delivery. then ten monthly subscriptions of 10/-,
paying 105/~ in all. Cash price in 8 days is 100/-.

Judge for yourself by free examin- Name

ation and without obligation to

purchase! PN (4] 3 S ——— o

POSt COUPO" To-day ............................... T::us,o:vh;:,:”hm"
Occupation ... Ll rreesesesss esssenssasssses Pl

Householder

Your Signature esimmemmeenen s e |Living with Paceats
(Or Parent signs if you are under 21) EE|9 Lodging Address j

www americanradiohistorv com
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TELEVISION SPARES

All Makes All Models By return of post

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

MAINS DROPPERS
GERMANIUM DIODES,
ION TRAPS

METAL RECTIFIERS
FOCUS MAGNETS
E.H.T. CONDENSERS

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

Radio and Record Player Units.
Technical Advice Free.

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

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

NEWBURY RADIO

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

MARyland 3100

CLARKSON'S TUBE
CHANGE ——

:120 COMMERCIAL ROAD, LEEDS 5
.We are now able to offer SUPER SCREEN

TV TUBES with 12 months guarantee at the
keenest exchange price ever.

Example:
Tubes C:sril r:(ll’;;:lg}cc Actual Cost
all types old tube of Tube
12°—14”
£5 15/~ l £4.5 0
.-I-SE.’.’“ . e .
£6 25/- ! £4.15. 0
n-£8 | 30~ | g£6.10.0

Carriage and Insurance 10/- extra.

These tubes are COMPLETELY REBUILT by experts,
with the most up-to-date electronic equipment, and are
fitted with the famous American Superior Electron Gun.
Many thousands of these tubes are in service today.
Our factory is open to inspection to readers of “Practical
TV, Technical advice and gqueries are answered free of
obligation. All tubes are dispatched with adhesive paper
nnéi rebtum labels. Cash allowance is sent on receipt of
tube,

AERIALS

BAND 1 BAND 11 BAND ITI

Combined Arrays I and I1 :
1+3 Element Loft Mounting .. 2 /3
1+5 Element Loft Mounting .. 46/9
1+3 Element Wall Mounting .. 45/3
1+5 Element Wall Mounting .. 6% -
1+3 Element Chimney M'ting. 5%/10
1+5 Element Chimney M'ting. 66/9

Band 1
Single Dipole Wall Mounting .. 24/7
Single Dipole Chimney M’ting. 40/2
X Aerial Chimney Mounting .. 6%/S
t Aerial Chimney Mounting .. 87/7

Band 111
3 Element Yagi Wall Mounting 38/-
8 Element Yagi Wall Mounting 43/-
9 Element Yagi Wall Mounting 5@/~
Chimney Lashing Mounting add 10/-
Double 6 Array. only with clamp 83/~

Band I
Single Dipole Wall Mounting .. 20/5
Single Dlgole Chimney M'ting. 29/9

H Array Chimney Mounting . 52/4
Rabbit Ears Antenna, ready to plug in, All Bands .. 21/3
6-inch Lashing Kit " oo . " .. 12/11
Tt-inch Lashing Kit el s= .. 14/8
6-inck Wall Bracket, U Bolts 5 T .. 7110
1 to I-inch Clamps o) a A a0 55 .+ 3/10
1 to l-inch Clamps p g - ..310

1 to 2-inch Clamps. Universal . y + i
Bracket Repair Kit. J Bolts, U Bolts, 20ft Lashings
Wire, Thimbles, Corner Plates - . 8/-
Insuiators. All Types .. - 50 (Enquire)
Co-Ax. Semi Air Spaced, 7d. vd, Plugs, 1/2
Send 6d. for Lists Please state Channel when ordering.
Cash with Order. Post and Packing 3i- extra.

SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES

PiINNOX STREET. TUNSTALL. STOKE-ON-TRENT
Phone: Stoke-on-Trent 88767
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DIRECT FROM OUR FACTORY b
New low prices. New top quality guns I 3 CHAN N EL Tv s
ALL GUARANTEED
6 MONTHS 12 MONTHS 12 MONTHS TA]BLE MIODI;D)LS. TFhAMoUs MAKES. C;)lllillpletc v;m,hdall
. S d t £ se sets n va. 14
Carrisge sud Insursnce 12/0 REVACUUMED REGUNNED NEW | 16 hae purchase diree irom sotnce. Thay are unteeted aud
?unvslzgﬁ'u %\&22%718 D:WZ?rM MW22-14C, £1 -1 o £3 are not guaranteed to be in working order.
. ~18. etc, . i .
10KPA, 121K, C19B, CRMIZ1, CRMIZLA, MW3L74 | AMAZINGLY POPULAR-IDEAL SECOND SETS
CRM191B. CEMI22, 'CRM123. MW3L-l4C. \ £0 £4 £4-10 "
MW3L 16, MW31-18, MW31-74. etc. -- 5 p. & p.
141K, 7201A. C14FM. CRMI14l, cRM1a2, Mwse2d - . o (i)
CRM143, MW36-24, MW36-44, ete. .. .. [ £2=10 £4-10 £5-15 "
17ASP4, 171K, AW32-21, C17FM. CRM171, 1 4 £6 1 9 p- &P
s, WAL MWAbH, | 7A0TA. A - = o Cut®)
AW43.80,  Cl4BM. C17BM, CRMI1SlL. [ £3 £5-5 £6-15 "
CRMIS2A, CRMI52B. CRM1S3. CRM173. 1 D& pr
MW43-80, MW4L-1, etc. . g £6-10 éﬁg‘ﬂqﬂg - . e (M7
AW53-80, CRM212, MW53-20, MW5380 .. 4 - -
NEW 108K (10in.) TUBES SPECIAL OFFER: 29/ EFHCLLLL L 1 Aoe 2 (pi“f“p'
in. : - " o
PLEASE NOTE: Many other types not listed available, $.A.E. enyuiries. 14 5 GHANNEL Tv s 85/' ( 12/6

ALL DRY PORTABLES
dtelia Lightweight Shoulder-strap madel, super
finish. econamy valves, listed at £13.2.4, mediuw
ani long waves, absolutely coruplete £7 19
in manufacturers sealed cartons. 0o

4-SPEED RECORD PLAYERS
Latest B.8.R. TUY, Turntable together with
lightweight Staar Galaxy dual sapphire crystal

turnover pick-up head. Carr,
Truly amazing value at £3-1o 3

100 CONDENSERS 10/-

Assortment of winiature silver mica and ceramic
comdensers. 3-10,000 pF.  List value over £5.

100 RESISTORS it 7/6
PM SPEAKERS 2, hme  toh ot

perforuance guaranteed.
S,
6in. 8/'

o) 11/_ 10iu. 13//
C0-AX

standard and low loss, 25 yds., 12/8.
50 yd«., 2218, 100 yds., 4278,
Co-ax. Plugs 1/3 Wall outlet boxes 378

SMASH HITS

STEREO AUTOCHANGERS

B.4.E. UAs Monarch with famous
Xtal Stereo Cartridge. Unrepeatable. £6'1 9

STEREO OUTFITS

Consisting of Stereo B R, UAS, together with
two separate 3 watt rains amplifiers, 3 valves
(10F2, 10P14, UU4) with 8in. Speakers in two
tone cases with controls. Also screened leads,
NOTHING ELSE TO BUY! £1 1 .10 !

3 WATT AMPLIFIERS
A= above, ideal for P.A. Guitars Grams. 49 fm
ete. Ex. gquabty. )

TV PROJECTION UNITS
Complete stawdaed Philips optical uoits with
Muliard MWH-2 projection tube
(untested) at a iraction of cost. £3'10
VALVES SOILED GUARANTEED 3 MTHS.

EY51, PL8t #~0%° 4/6

VALUE

3 models  in-

o 5 chanuel table
12"‘ Tv A.Iudlng «praker. line trans.,
cabinet. Top makes requiring only valves and
tube te complete your choice if available 15 -
(earr. 4/-). (Ur £8 per dozen carr. free.) /
35/-

14in. Tv!s 5 channel as above
12 volt 33 amps 2/8.

(carr. 4/-).
RECTIFIERS 350" % man 5

RMI, 8/6; R)M2, 8/-: RM3, 8/- R\‘H. 15/6 "RMS,
2 14A85, 17/-; 14497, & 100, 25/-;
16-1, 7/ SRAI-1-16-1, ,/9 lBRD2 2-
14RA 17/~; 14RAL-2-8-3, 20/,

TURRET TUNERS
48 Me. 1P, Standard Famous Make with coils
listed. £7. Complete with PCF30 45/_
and PCCR4 valves, boxed (carr. 37,
Ditto cotplete except for 1 oscillator coil, 28/
Ditto 16 Me. LF. complete all colls, §5/-.

EXTERNAL'INTERNAL 11.v. CONVERTERS

16
8-l 14/=;

WITH POWER PACK, Very compact. PCCB4/
PCFS0.  No alterations to set, Separate easy-
moupt control lm\ Listed at £7.7.0. 49/_
Qur Price. carr. 2 6.

B.S.R. MONARDECK TAPE DECKS £0 10 0
COLLARO TRANSCRIPTION DECKS €13 15 0

VALVES B

Y RETURN

OF POST

FREE TRANSIT INSURANCE. A1l va Valves are new
or of fuily guaranteed ex.Government or ex-equip-
ruent origin. Satisfaction or Money Back Guaran-
tee on goods if returned wpused ‘within 14 days.

S 15~ SUUI50A4/6 LC 816

SPECIAL OFFER § N
10%, DISCOUNT 5°S¥icudiias
of any SIX VALVES marked in black type (155,
in dozens). Post: L vulve. Hd o W

NEW LOW PRICES
GUARANTEED 3 MONTHS

119 EL(.&J
9'9

6/8 EL¥4

7i-

718 DAF9G

Y 718 DE3Y 49 T4 /8L CLEI 11/3
SULE 6 LF81 8'6 N152 THJDC 12/6 l t LSE 18/8
SULGGT 8'3 DFYs 9:3 - 8/6
6 A3KU 10’6 DHE3 819, EMS1 9'3 P8l
98 6BYG 3.8 tK7UT a4K U 8'9 DH70 813 EMs4 9,9 PABCEO1L)-
99 6BA8 8/- |BK8G B14PT 11+ DH(7 T Ll FRU EM=3  10/8 POCB4
3/6 GBESL 8- GK2GT 75 - DK ECFRe L 168/=1P1CH5
318 6BUBG 12 6 BK25 87 460D 5l PeCsR
4/8 "BH6  @i- bl l Brs 12Y4 98 78 781 9 9\ *\lA\LL 8/9 PLCBY
919 6BJ6 6/ 78 14587 14 9 =0 [:4: N} EY=x6 8/=|PCF30
8« BBRT 83 ‘tSI.GG B/-119AQ3 /- N3 9/8 8/3 BL35 6= PCF=2
8/8'6BW6  7/9 GLT 10 6\1’”5&.1,(.151- B0AY 48D 7/6 EZ40 0/9 PULsL
53 GRW7 8/816L7G 27 10/8 hLx2 18 ECL&2 10/- ‘b74l 7/3‘?(\»‘.
4/- 6BX6 57318113 18,-'bLOL LRz 14/8 EZ80 PCLR4
4/8 804 3i8 6112 29/- DLY2 12/- ‘F?Nl .- ,PEN25
518 6C3 5/8 6LD3 5/- DLY4 3/3 GTIC 7/- PEN45
918 56 4/9 HLDI12 3/9:D 148 43 G732 8/9 PEN46
7183 6C9 9/6 8LD20 15/- EASO d. 4 138 f'/,.l-l 12/0;1’!433 S/G‘UY 21 11/8
8/8/6CN6G 18/616N7 3/8 EABCS0 7/8 l‘ 41 818 73 0/ 8 PL3§ 9/8'UY41 8/6
6/- GUHG 98 6| 2/8 FACYl  4/9 EF42 78 H -\B(‘Hﬂ 9/6 PLAY 15/- 85 6/9
7= 6D1 9d. AP25 ¥ 3/6 EAF42 8,6 EF50-BR 2/- |[HL41DD®9,8 PL81 14/- VR156/30
9'6 6D2 3'9 6P28  12'8 1019 10,-'EB34 1,6 EF50-USA |HVR2 7,8'PLs2 2/8, 5/6
5t ib3 12/8 \GQ(G 8/9 1uLis 4/-'EB41 =l 2/8 IKT32 8/9 PLR4 12'61W 11/=
916 66 4/9 6Q7UT 913 1oLD3 4 - EBO1 3 9‘EF54 3/3 KT33C 86/8 PMxr4 11-, 5/8
11,- 6F1 5/9 617G 7,0 1WLDI2 882 219, EBC3 - EF80 i3 KT38 8- PX 23 98/g Vv 4/9
8- HFHG 6/3 '68A7 5/9 10PLs 9'- EBC33 5/- Erss 7= ‘KT44 B/G‘PYzl 6/8 W81 5/9
/6 GFHM 71- 68G7 4'9 10P14 U 8/6 ERCAL S/G‘EF% 10:3 KT45 8:6 PY 32 19/~ X61M  12/6
SZ4 8/8 6F12 3/8 68H7 4/6 10P1% 8/- Tm 1 4/8 EBCS1  7/9 EF34 8/- KT61 8- PY»0 UABCB80 8/9/X63 /6
5Z4GT 11,- 6F13 3/8 6545 5/~ 12A8 3 7= 21,-'EBF80 8/68 EF91 3/8 IKTH3 /8 PYRL 8/8 UAF42 9/-1X65 11/=
GAT 10/~ 6iF14 9/6 BEK7 /3 12AHT 8/9 Jill L1 9/6 7,6'EBF89 8,6 EF92 4/8 K i 12/6‘?\"32 6/9 ‘UBdl 8/~ X686 11/=
BARG 98 6F15 9/8 ’h*Lf("I‘ 6)- 1 AHx 99 30L1 79 13/-'EBL21 14/-1EV45 8/8 14/- PY83 8/-\[’3(.41 8/3 X76M 9/6
GA%GT 13/8'6F16 8/9'68NTGT 4/9 1 719 3UP4  12/8 8/3'ERL31 21/-1E 7/9  KTWG1 5/8 PZ30 18/- UBC81 100 X738 14/8
8/3l6F2 6/9 168Q7 6/3 11 5/9 30P12 8- 1/8 EC5& 3/8 EL32 4/8 KTW63 4/9'R1¥ 12/8\L BFa9 8/6X79 18/8
4/3 '6HE 21-16887 5'-'1 6/6 30P16 79 3:9 ECY0 3/86 EL33 §/- KTZ83 5/8'R19 12/8 'UBLL1 14/6‘\'63 8/8
4/3 615 4:3 SL4GT 10'3‘1 7/- 3UPLL 10/8 8/8 EC91 4/6 EL35 11/8 ‘Lﬁs 2/9'3D6 9/- IGCUBS 14/6'263 5/8
8- 1815G 219 6U5G 8/- 35L6GT 9/- 12,6 Bo'Cal 9/6'EL37 118 LN152 718I8P6 dgluccss  8/-.2686 9/8
8/9 AIIGT 3/9 ‘h |12 8/9 135W4 8/8 Dasn  2BECCR2  4/-'EL38 12/6 12319 7/ SP4l 2/8 [CCFR0 16/-277 3/8
3/8 66 44~ h 5GT 6/6 l'BH7 GT 56 LAC32 9/9ECC33  4/8'ELA B/G‘MUH 8/-18P81 2/8 | UCH21 14/8/Z152 5/3
4/8 68J7 7/9'6X2 8/91120% 8/61357Z5GT 8,6:DAF9L B/3ECC34 9/- EL42 9/8 IN37 11/-8U25  15/- [UCH42 7/912718 5/3
Post: 2 Ibs. 1/6, 4 1bs. 2/-, 7 Ibs. 2/9, 15 Ibs. 3/6 etc. No C.Q.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.

Callers always welcome. LIST OF 1000 SNiP$ éd.
350-352 FRATTON ROAD, PORTSMOUTH.
P.0. BOX 21 (W)

TEGHNICAL TRADING GO.
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Suffolk’s reputation for reliability ac-
counts for the rapidly increasing
popularity of Suffoik rebuilt tubes. Now
you can obtain “NEW ALUMINA”
C.R. Tubes of all types completely
rescreened and aluminised—at an excep-
tionally low price!
12" £5. 14" £5.5, 15" & 17° £5.10.
21”7 £8.

FIRST

IN QUALITY -
FOREMOST
IN ECONOMY

Sensational value with the existing range
of picture tubes!
127 £4.10. 14” £4.15. 15° & 17" £5.
21" £7.

Suffolk’s FULL 12 MONTH GUAR-
ANTEE is your assurance of satisfaction.
You get FREE DELIVERY anywhere
in the U.K. when you trade with
Suffolk, the largest independent tube
rebuilders in London,

ELdU8 € TUBES LTD

?SUFFOLK HALL, 1-3 UPPER RICHMOND ROAD, PUTNEY, S.W.I5

Telephone: VAN 5267, 4304

LOUDSPEAKER UNITS y B - / | AUTOMATIC RECORD CHANGER
_ All Brand New A = E g i A ' sA E B Ho H:l}'fg “Monarch” UAS. 4-speed unit
2}in. Square Rola C25 e

3 y ’ | with B.S.R. Ful-Fi cartridge, £6.19.6.
.bin, Round Plessey with O.P.T, 2? 8 SUPP]AY Coo | s “Monarch” UAS, As above but
grin. Round Celestion ., . 17/8 | VALVES GUARANTEED ALI, TESTED ﬁ_ty.r.ed with B.S.R. Ful-Fi 8tereo Cartridge,
6 i £

n. Round Elac .. oo . b 18/ S,
1000, Round Eiac LN 35 Az 10- ) GERORE DESEATC we | B-S..“Monareh” UA12. 4-speed unit tn
120, Round Plessey .. .. 0 20/8 |A731 10 | boces Big | v 8- | §reen and crean. £8.19.6.
12in. Round Plessey 15 0hms speech DAF9 8- | PCC 11/8 | 5v3G gr. | BSIG “Monaren™ UAIM, 4-speed unit in
coll ol 3 - .. L. 62'8 | Divog 8- | PCFS0 ~9/9 | 874G A | bwo tone grey. £8.19.6.
6 x din. Plessey ,, ot g .. 19/8 | pkos 8- | PCL32 12/ |B8AL> 4~ [ COLLARD “CONQUEST
7 X 4in, Plessey .. SN ol Ny 19/6 | DL 8- | PCL83 13/8 | 6F1 14 | 4-Specd fully mixing changer, complete
8 x 5in. Celestion and Richard Alien 25/8 | AF42 9/,6 | P35 5~ | 8F15 14/- with studio 0" cartridge. £7.19.6.
10 x 6in. Celesuion and Plessey .. 85/¢ EBC33 69 | PLise.l. 26/6 | 8J7G g Gurrard RCL20 Mk.2. 4-3peed unit with
iy | EBC4 8( 1 .hll - | 8k1G 3.8 | manual control to enable records to be
MT | Standard Primary 200/250v., Secondary | ECC81 7.6 | PL82 /6 6K8G  @4/g | Plaved singly. Gtted GCz cartridge. £8.10.8,
250v.-0-250v. and 80 ma., 6.3v. and 4a. tapped | BGCES 8/- | PL83 8/6 | 6K25 19/11 | - -
4v. and 5v. and Za. tapped 4v. 21/9 cach. | ECCB3 8- | P¥32 1711 | 6L6M 08 | SINGLE m1oc D PLAYE
SINGLE RECORD PLAYERS
MT 2 Primary 200/250v.. Secondary 350v.-0- | ECC84 10/~ | PY8] 8/8 | BAMS 4= Model TAMKIL  4speed single player.
350v. and 80ma., 6.3v., and 4a. tapped 4v. and | ECFB0 12/~ | PY82 T | 8QIG 78 | Diecast ajumintum  pick-up with GC2
b5v.and 2a. tapped 4v. 21/9 each. S 1076/ e3 R $g | carridge. Automatic stop. Siin. diameter
ACOS MICROPHONES ECHBl /- (U% 136 | X5GT ). | “rntable. £8.10.4.

Acos Mic 3%I. Crystal Stick Microphone ECL80  9/8 | U2 10/- | 7B8 10/8 | COLLARO JUNIOR

for use as a hand, desk or floor stand unit EF38 5/ 1 U37 268/6 | THT 8/- (4 speed. turntable and pick-up. Complete
for hlih quglity recording, broadcastin IEF41 9/6 | U281 19/11 | 7S7 9/8 | with crvstai cartridge and sapphire stvil.
and public address work. List Price 3.9.0. EF80 /-1 U8B0l 0910 | 7Y4 /- | Finish cream with marcon turntable mat
OUR PRICE 39/6. . Erge 12/6 | UAF42  9/6 | 10F1 15/- | and speed control.
With table stand 47/8. Postage 1/6. EL3J 14 |UBCs1 8/ |10P13 174§ | Price 75- or Turntable and Motor only f
Acos Mie 40, as supplied with most modern | EL4} - | YCH42 9/8 ! 12AT7  7/6 | at 52/6. Pick-up only 27/6,
tape recorders with folding rest and 8ft. | El.42  10/6 | UF41 9/~ | 12AX7 8‘-] = -
lead. Listed £1.15.0. OUR PRICE 19/6. Igzlviaai; 91- HIGZI (?/é lgglm 2685 SEMI-AIR SPACED CO-AXIAL CABLE,.
— — — — B 8 | 6. per vard.
COLLARO STUDIO EMB0 - o8 TUYIN. 126 | a6 108 WG PA A (N moost TRANS-
TAPE TRANSCRIPTORS BV O G 78 BaG 96 IR o W, e STy TRANS.
§ motors. 3-speed 11, ] 198 takes in. | B33 2 Srhr g ATyl | 25 per cent boost, 13 8 each.
spool. Push button controls. .15. L 4 S | S8 - | CHARGER RECTIFIERS for 6V and
ape extra. Carrlage and Insurance /6. |EZ8L _ 7- 11T4 &6 | %2iGT 7. | SHARGER Rp A amp. 10 s 155 |
R L P o~ e —— CATALOGUE 8 amp, 14/6. |
COLLARO MK, IV Our 1961 catalogue 1s now available. Please | SPECIAL OFFER. RECTIFIERS LW, ]
TAPE TRANSCRIPTOR send 1/- In stamps for your copy. Trade | 260V, 250 mA, 17'6; LWI3. 250V. 300 mA,.21/-,
Four heads. Two motors. Three speeds. catalogue also available. Please attach | RECORDING TAPE, Top quality on
£17.19.8. . your business Jetter heading. plastic spool. 1200fL. 23'- each.

ALPHA RADIO TERMS.—Cash with order or C.0.D. Postage and Packing charges extra. as follows: Order value 10/- add
1/3; 20/- add 1/9; 40/- add 2/6: £5 add 3/6. Minimum C.0.D. Fee and Postage 3.. For tull terms of business see inside cover of
our catelogue. Personal Shoppers 9 &.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m.

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.
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Technical

Traimnming
in Radio,
Television

EZectromcs
Engineering
with

PRACTICAL TELEVISION

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

Choose the RIGHT course :

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides thorough coaching

for professional examinations:

Brit. LR.E., City and Guilds Tele-
communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

e W gﬁww “«@"g

THERE ARE I1CS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR GCAREER.
FILL IN AND POST THIS
COUPON TODAY. )

You will receive the FREE 60 page
1cs Prospectus listing examinations
and 1cs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects.

[ o e

INTERNATIONAL CORRESPONDENCE SCHOOLS :

| (DEPT. 170), INTERTEXT HOUSE, PARKGATE RD.,, LONDON, SWII 1

I PLEASE SEND FREE BOOK ON.........

| ADDRESS ,ieceressosccssoccncscnanscscscen

OCCUPATION.....

63

LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio
amateur.

Other I CS courses include:

MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING,
FARMING, GARDENING.
ARCHITECTURE &

WOODWORKING.
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., ete.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . . .

I—————————————————————————ﬂ
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. /20 000, D.V.e
W/gfﬁ Model 127A’

Adopted by the G.P.0. TAYLORMETER

PERFORMANCE EQUAL TO A HIGH PRICED INSTRUMENT

OUTSTANDING FEATURES: “ m IN !TEST ?

g ——

Y% Sensitivity: 20,000 o.p.v. D.C., 1,000 o.p.v. A.C.
% Very robust—shock-proof moulding.

% Portability.

% 26 Ranges.

% D.C. Current: 50 uA, | mA, 10 mA, 100 mA,
| Amp.

% Volts D.C.: C-3, 2-5, 10, 25, 100, 250, 1,000 V.
{25 kV. by probe).

% Volts A.C.: 10, 25, 100, 250, 1,000,

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

% 40.A Meter: 3} in. arc.

% Accuracy: D.C. 3%, A.C. 49.
% Dimensions: 5§ x 33 x 12in.
% Weight: 14 oz

See this instrument and the full Taylor range PRICE £ I o o 0

at the Radio Hobbies Exhibition, Stand No. 12, OO Complete with instruction Manua!
Royal Horticultural Society Hall, Westminster, Credit Sale Terms available and interchangeable test prods and
Nov. 23rd to Nov. 26th or write for an illustrated 9 monthly instalments of :Ie.gtsure:.glhl IT’;“(Y leather case, if
Catalogue to: £1.4.4 H.V. Probe for 25 kV ... €4.15.0.

TAYLOR ELECTRICAL
INSTRUMENTS LTD.

MONTROSE AVE., SLOUGH, BUCKS.

Telephone: Slough 21381 Cables: Taylins, Siough

Member of the METAL INDUSTRIES GROUP OF COMPANIES

)

T
't
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& TELEVISION TIMES

et |
i :i.:!‘:::|||mll“|||lm i

Vol. 1l No. 122

[ B o e X |
Editorial and Advertisement Offices: )
PRACTICAL TELEVISION 9
§Georxe Newnes, Ltd.. Tower House,
¢ Southampton Street, London, W.C.2.
X © George Newnes Litd.. 1960.

5 Phone: Temple Bar 4363

}Telqurams: Newnes, Rand, London.
Reuistered at the G.P.O. for trans-/
¢ mission by Canadian Magazine Post./

SUBSCRIPTION RATES |

O A

including postage for one year X
fnland - - £1.2.0 per annum
} Abroad - - £1.0.6 per annum
jCanada - - 19s. per annumy¢
- CONTENTS !
‘{ Pugc‘b
| Editorial .. . .. 659
¢ Telenews . . ae .. 66 %
%Semi-conduc(or Diodes .. 68
! Servicing TV Receivers .. 71
i New TV Circuitry .. 74
{/New ITA Stations e 76
i The Olympic .. .. 77
{Replacing CR Tubes .. 83)
4 Triode Converter .. 86
%Line Oscillator and Sync
> Circuits. . . e 9%

ilTrade News 00 oa 97%
'{Underneath the Dipole .. 101
q Letters to the Editor .. 105
{Your Problems Solved .. 10()3

X The Editor will be pleased to consider
{articles of a practical nature Ssuitable
{ for publication in ‘‘Practical Television''.
' Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender.
whilst the Editor does not hold himself
_responsible for the manuscripts, every effort
wiil be made to return them if a stamped
and addressed envelope is enclosed. All
correspondence intended for the Editor
should be addressed to: The Editor,
“practical Television’® George Newnes,
{ Ltd., Tower House. Southampton Street,
London, W.C.2.
¢ Owing to the rapid progress in the
> design of radio and television apparatus
§und to our efforts to keep our readers
Lin touch with the latest developments,
Jwe glve no warranty that apparatus
Y described in our colwmns is not the sub-
Y ject of letters patent.
Copyright in all drawings, photo-
bgraphs and  articles  published in
‘Practical Televislon™ is  specifically
( reserved  throughout  the countries
I signatory to the Bevne Convention and ¢
! the U.S.4, Reproductions or tmitations
of any of these are therefore erpressiy
forbidden. 4

30 O e ] q

EVERY MONTH

NOVEMBER, 1960

Our Servicing Guide

TTH this issue, we present a free 24-page pull-out supple-
ment entitled “The Practical Television Servicing Guide™
which has been specially prepared by our technical staft,
This valuable booklet first deals with the general aspects of
television circuitry—how all receivers consist essentially of five
independent, but associated units; the tuner, the sound receiver,
the vision receiver, the scanner, or timebase sections, and the
power supply.
The second section of the booklet deals with ‘faults of
adjustment’ including misadjustment of the ilon trap magnet,
horizonta! hotd, vertical hold, contrast and brightness controls.

“Faults in the circuitry” are then analysed and all amateur
constructors who service their own receivers will find here an
indispensable source of information. The fault symptoms
examined include many which appear as various components
in the receiver alter with age—the reduction of emission in
valves, and especially the cathode-ray tube, is explained
thoroughly.

The fina! part of the supplement describes the use of instru-
ments in television servicing, and care is taken to point out,
that while it is commonly imagined that the servicing of television
receivers demands a very comprehensive range of expensive
equipment, much can be carried out with simple tools. It is
true that to diagnose some unusual faults rather specialised
instruments are needed, but the information given on the use of
the multi-range meter, the neon screwdriver and a pair of
headphones will facilitate fault finding.

The booklet is well illustrated with both drawings and photo-
graphs of TV components and actual screen pictures. All
readers, no matter what their technical skill, will find this Servicing
Guide a useful work of reference when carrying out their repairs.

A FILM SHOW

NOTHER film show has been arranged in collaboration

with Mullard Ltd. - It will be held at Caxton Hall, West-

minster, and readers are invited to send for their free
tickets which are now available from these offices. The films will
be shown on Friday, January 13th, 1961, and the programme will
begin at 7.30 p.m. When applying for tickets, enclose a stamped
addressed envelope (at least 3% in. x 6 in.). Mark your envelope
“Caxton Hall” in the top left-hand corner.

—

Our next issue, dated December, will be published on November 22nd.
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Television Receiving Licences

HE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of August, 1960,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Region Tota:
London Postal 1,870,177
Home Counties .. 1,469.535
Midiand . . 1636002
North Eastern .. .. 1,749,650
North Western N . 1,433,932
South Western oo pa 905,528
Wales and Border Counties 648.648
Total England and Wales .. 9,713,472
Scotland .. oo . .o 983,447
Northern Ireland &3 .. 150.:29

Grand Total .. 10,817,048

TV Cameras in U.S.A.

’fHREE new British television

cameras including an
advanced colour system —were
shown for the first time in the
United States at the National
Association  of  Broadcasters’
Exhibition.

Designed and manufactured by
EM.I. Electronics Ltd.. these
Cameras are already proving
their worth in the United King-
dom and many overseas coun-
tries. The colour camera uses
three vidicon tubes and a new
optical system several times
more eflicient than relay lens
systems— which has been designed
so that the maximum amount of
light falls on the photo-conduc-
tive surfaces of the vidicons. This
gives an improved colour quality,
even under difficult lighting con-
ditions. Negotiations have already
begun for the sale of at least ten
of these cameras valued at over
£200,000 in the U.S.

Air Transport Films
NEW directory of 223 films on

air transport is now being
circulated to film  distribution
agencies and television broad-

casters throughout the world on

behalf of the international airline
industry.

Published by the International
Air Transport Association, the
revised and expanded second
edition of the IATA Directory of
Aiur Transport Films lists  full
information about 205 films dealing
with the travel and tourist attrac-
tions of more than 50 countries
on all the continents; as well as
18 others which treat specific
aspects of airline flying, including
cargo transport. Geographical and
subject indices are also provided.

Most of the films listed are avail-
able in 16mm., colour, and with
sound tracks in one or more of
12 languages.

The Direciory also indicates how

and where films can be obtained
for showing.

IATA intends to keep the
Directory up to date by issuing
supplements or revisions as the
need arises.

Copies are available (o film, TV
and other directly interested agen-
cies on application 10 the Public
Relations Oftice, International Air
Transport Association. 1060 Uni-
versity Street, Montreal, Canada,
or to the public relations depart-
ments of TATA’s 89 member air-
lines.

Ultra Anniversary Lectures

HE first Ultra Anniversary
Lecture was held in the Recital
Room, Royal Festivai Hall on
Wednesday, 14th September.
The speaker was Professor
Arthur  Porter, M.Sc.. Ph.D,

At the Radio Show, Earls Court, the B.B.C. demonstratea their new

remotely controlled TV zoom camera fitted with optics and control gear
supplied by Taylor, Taylor & Hobson. In the foreground can be seen a
remote control panel on which are five push-buttons for the selection of
particular camera shots. When the push-button is pressed the camera
will automatically adjust tilt, pan, focus, zoom and iris settings.
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Dean of Engineering at the Uni-
versity of Saskatchewan and his
subject was the Evolution of
Instrumentation.

The chairman, Dr. F. S. Stone-
man, Chief Engineer and Director
of Ultra Electronics Ltd., intro-
duced Dr. W. Cawood, C.B,
C.B.E.,, F.R.Ae.S., Chief Scientist
to the War Office, who in turn
introduced both the series of Ultra
Anniversary Lectures and Dr.
Porter.

The audience included many
representatives of the electronics
industry, service and civil service
departments, and the Hon. T. C.
Douglas, Premier of Saskatchewan,
was among the guests.

New Zealand TV

THE New Zealand Broadcasting

Service has placed an order with
Marconi’s through Amalgamated
Wireless (Australasia) Ltd. for the
supply of three vision and three
sound transmitters, together with
studio equipment, for new TV
stations at Christchurch, Welling-
ton and Dunedin.

The value of the order is over
£100,000 and delivery is expected
to be completed by October this
year.

The vision transmitters, all SkW,
consist of two Type BD 352 and
one Type BD 372. The associated
sound transmitters will consist of
two type BD 309B (each 1kW FM)
and one type BD 324 (1IkW FM).
The stations will operate in Band
I to CCIR-type standards.

Colour, TV to Alleviate
Animals’ Suffering

EARLY four hundred veterin-

ary surgeons, from all over the
United Kingdom, saw 7ft by 5ft
television pictures in colour, of
curative operations on sick animals,
during the British Veterinary Asso-
ciation’s Congress, held at the
University of Glasgow Veterinary
Hospital, from August 28th to
September 3rd.

The operations, which were
televised by E.M.I. Electronics Ltd.
colour TV mobile unit, included
the return of a cow’s displaced
abomasum. or fourth stomach, to
the normal side of the body, and
the pinning of a dog’s fractured
femur with Rush pins.

Animals are sent to the Hospital
from all parts of Britain when it is
necessary to perform major opera-
tions. The use of E.M.I. colour
television to give veterinarians a
close-up view of the leading sur-
geon’s techniques will, it is hoped,

TELEVISION TIMES

enable animals’ sutfering to be
promptly relieved on the spot, and
‘obviate the long journey to Glas-
gow in all but the most serious
cases.

Nigerian Play Contest

WHEN WNTV’s contest to dis-
cover Nigerian television play-
wrights ended on August »23rd,
more than 100 scripts had been
submitted.
First prize in the unique contest
is £250 with a television set going

67

Popular themes were based on
Biblical stories, well known legends

and in three instances on the
Damon and Pythias myth.
Grant pointed out that the

contest “has established definitely
that there are many Nigerians Who
can write very well about the life
they know and live. The fact that
we have received 25 plays that we
consider produccable is adequate
proof that there are many writers
here who can express themselves
through this new mediun.”

The automatic ctching plant on the TV silicon rectificr production line

at the Rectifier Division of Standard Telephones and Cables Limited at -

Harlow, Essex. The tiny silicon dice, which look like small tea leaves,

are soldered to silver wires and mounted on polythene carriers which
are fed into this ctching unit.

to the writer of the “greatest
potential future”. Rules of the
contest called for plays dealing
with contemporary African themes
written by Nigerians.

Of the 100 scrints, which came
from as far as England and the
Cameroons, Douglas Grani, the
station’s public relations manager,
estimated that 25 are “definitely
produceable”. Announcement of
the winners will be made shortly.

As was to be expected, many
entries were from students whose
command of English was not yet
perfect. Entrants were supplied
with a guide to the requirements of’
television playwriting but in many
cases the play form was loosc,
inadequate for the time (45 min-
utes), not suitable for production,
or borrowed from better known
writers.

www americanradiohistorv. com

WNTV, Africa’s first television
network, went on the air in Oc-
tober, 1959. It recently produced
its first live TV drama, "My
Father’s Burden”, by Wole
Soyinka. The station is owned in
partnership by the Western Niger-
ian Government and Overseas
Rediffusion Ltd.

Ekco in Italy

THE latest move by E. K. Cole
Ltd. in the field of international
trade is the formation of a new
Ekco subsidiary company in Milan
under the title Ekcovision Italiana
s.P.a. This new company has beerr
established to control and expand
the already substantial market for
Ekcovision in ltaly and it gives
the Ekco organisation a strong
foothold in the European Common.
Market.


www.americanradiohistory.com

68 PRACTICAL TELEVISION

Semi-conductor Diodes
us Variable Capacitors

AUTOMATIC FREQUENCY CONTROL
AND WOBBULATORS

By R. B. Archer

in Band 111 television and VHF on Band 11,

oscillator stability with temperature change
is not always easily obtained. The use of a
reactance valve for automatic tuning correction is
an old-established and efficient means of reducing
the drift of frequency with change of temperature,
but it has considerable limitations and these are
felt more acutely as the frequency rises.

5 T the higher frequencies. such as are used

Automatic Frequency Control

During recent experiments which the writer con-
ducted. the idea of using a germanium diode for
the purpose of automatic frequency control was
explored. The results were so encouraging that
he ventures to put some of them in the way of
the amateur, who may find it simple enough to
adapt them to his own needs.

Those familiar with semi-conductor devices will
be aware that conduction is by way of a very
limited number of positive and negative “carriers”
which exist in the semi-conductor material near
the “p—n " junction. This state of affairs occurs
irrespective of whether point-contact or “junction”
types are concerned.  Normal * forward™ bias
causes current to flow. but when a D.C. bias is
applied in the reverse direction very little or no

current flows. Instead a * depletion layer ™ is
formed. where the * carriers” are urged by the
voltage applied away from the junction. = The

thickness of this layer, in which very few carriers
exist, either positive or negative, is of course

+/00V
!

c3
L
L C/
[cz

Fig. 1.—Typical H.F. oscillator circuit.

£
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LF. response of an F.M. receiver at the limiter
grid.

extremely small, and it also varies in thickness
with the voltage applied.

This insulating layer is capable of acting as the
dielectric of a capacitor. Clearly the capacitance
will depend on the voltage applied across it. It is
only of the order of 1pF or so. but this is quite
sufficient to alter the tuning of a high-frequency
circuit containing little inherent capacitance of its
own.

The first circuit to be described is that of an
F.M. receiver, because this circuit necessarily has
a phase-sensitive detector which can provide the
necessary control voltage. 1If a ratio detector is
used. it must be kept in mind that the stabilising
capacitor is not the source of voltage required.
The audio take-off point is the correct source of
voltage as the “ D.C. voltage " at this point is a
function of the degree of mistuning. while the
stabilising capacitor voltage is a function of signal
strength. :

. Oscillator Circuit

The oscillator circuit used by the writer in his
experiments is shown in Fig. 1.” The valve is half
an ECC81. R1 about 56k for decoupling. and C2
about 2.000pF. C3 is 25pF and R2 the grid leak.
I5k. C1 represents all the capacitance in the
anode circuit, and includes valve capacitance. This
particular circuit was chosen instead of the more
usual Colpitts because it avoids using the grid-
cathode capacitance—which is quite sensitive to
valve temperature changes—as part of the tuning
capacitance, and hence tends to have a rather
better inherent temperature stability. In practice
there is probably little to choose, and the diode
can be used very successfully with the Colpitts
circuit.

The circuit used is shown in Fig. 2. (The
oscillator components are as in Fig. 1). The diode,
an OA70, was chosen because it was handy, and
works well, but it is possible that a high-back-
resistance type. such as the OAS81. would give
even better results. A “surplus > diode. bought
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for a shilling originally also put up a very
respectable performance.

Precaution during Experiments

The only special precautions to be taken in
carrying out experiments are as | follows: first,
the connection of the diode, via a 25pF coupling
capacitor, adds to the total capacitance of the
circuit. This should be corrected for by diminish-
ing any trimming capacitance already in the circuit
—the inductance of the anode circuit should not
be altered, or two results may occur: the tracking
of a F.M. receiver may be Impaired or—with a
Band 111 television oscillator—the performance of
the oscillator may be altered. In order to obtain
the best control the oscillator capacitance should
always be as little as possible, for then the small
changes in capacitance of the diode that occur
when the control voltage is applied have a larger
percentage effect. Care must therefore be taken
to keep circuit capacitances to the minimum.

Secondly, the control voltage must be in the
correct sense. With the capacitance-diode an
increased bias in the * reverse ” direction increases
the thickness of the depletion layer. Hence an
extra positive voltage at the “red” end of the
diode, or a negative voltage applied at the other
end, causes an increase in oscillator frequency..
In Fig. 2 therefore to effect frequency correction
a drift of frequency “downwards™ (the usual
case) must cause the D.C. voltage at the audio
take-off point to go negative. This should be
checked before completing the circuit, and if the
voltage is in the wrong sense the ratio detector
diode connections to the transformer secondary
must be reversed. If this point is not checked
and the conditions happen to be wrong it will be
impossible to tune in the station correctly.

+100V

mQ
25pF ]

100

2 0470 KL

LT | .
‘ ) 4

_L To Audio

T e

SE0KQ T~ N

AW

Fig. 2.—The AFC circuit (used with a balanced
ratio detector).

The components as given proved the right ones
for the particular OA70 used. However, it may
be worth while replacing the 100k fixed resistor
in the biasing chain by a 250k variable, and
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Discriminator response of an F.M. receiver.:

connect the diode to the slider, adjusting for best
results. '

Frequency Change

As given in Fig. 2, 1V caused a frequency change
of just over 100kc/s, when used with a F.M..
receiver of oscillator frequency around 100-
105Mc/s. This should be ample for most receivers,
and even where complete correction is not
obtained a worthwhile improvement in frequency’
stability should be obtained for the expenditure.
of a few shillings only.

Care has to be taken not to exceed the rated
reverse voltage as specified by the manufacturer,
or a most curious effect may be encountered -
whereby on increasing the positive (reverse) bias
a point is reached where the capacitance of the
diode begins to increase again instead of decreasing-
further. The writer is investigating this
phenomenon and can offer no explanation for it’
at the moment. ' :

When a Band Il television receiver is to be
modified, a source of control voltage has 'to be’
found. Good results have been obtained with the
detector circuit given in Fig. 4. Tt will be seen that,
a Foster-Seeley phase discriminator is used to
provide not only the control voltage but also the
audio output—by using fone diode as an AM.
detector. The same precaution must be taken as
with the ratio detector.

oy

Transformer Windings

A transformer, used with an LF. of 38-15Mcfs,
consisted of windings as follows:
Primary—74% turns No. 24s.w.g. enam.
Secondary—Bi-filar winding, 4-+4 turns, No.
24s.w.g. enam., C.T.
Spacing—9mm. between ends.
Former—Aladdin 0-3in. dia. approX.
Slug-—Purple-coded dust core.
R.E.C.—60 turns No. 36s.w.g. enam. on 1M,
resistor used as former only (approx. ¥sin.r
diameter).
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/O0V

M0

1 78
100
K

Fig. 3.—Wobbulator circuif.

Another use of the diode as a variable capaci-
tance is that of the variable reactance element in
a “wobbulator”. The writer has used the circuit
in Fig. 3 as a simple and useful device for dis-
playing the response curve of I.F. amplifiers, in
conjunction with an oscilloscope.

"1t will be seen that basically the circuit is very
similar to that of Fig. 2. The differences are in
the connection of the diode and the supply of a
sawtooth voltage from the timebase generator to
the biased diode.

-The same tuned-anode circuit is employed for
the oscillator. but in this case. to obtain sufficient
sweep. the oscillator frequency is about 18Mc/s,

November, 1960 .

second. . The illustrations were taken using ‘this
instrument with an F.M. receiver which happened
to be available for experiment. The first shows
the I.F. response at the limiter grid. and its rather
peaky: shape is due to the fact-that it is necessarily
on a voltage scale rather than a decibel scale; a
logarithmic Y-amplifier was not available.

The second illustration shows the characteristic
at the phase discriminator-—the audio take-off
front. The reader with a keen eye will note that
some adjustment of the discriminator was called
for!

In both cases the timebase voltage supplied was
20V peak-to-peak. The total range of frequency
displayed js a band of 2:8Mc/s along the X-axis.
The fundamental frequency of the oscillator was
21-25Mc/s. and the fourth harmonic was used. the
F.M receiver being tuned to a central frequency
of 86Mc/s for the purpose of the experiment.

The above circuits may help experimenters to
devise applications of the diode. used as a capaci-
tance. for purposes of their own. Besides AFC.,
clectronic tuning over a reasonably wide frequency
range becomes a possibility. and the fact that only
D.C. connections are needed may enable tuning
control placing to be much simplified. The possi-
bilities for fine tuning of Band 1l receivers are
considerable.

Increase in the Capacitance of the Diode

It should be noted that measurements appear
to indicate that the capacitance of the diode is

harmonics being used as the
signal to be supplied to the
_receiver. When the fundamental

HT+

SOpF
(]

is frequency-modulated by
+ IMc/s the second harmoni¢ s
frequency-modulated to the
extent of +2Mc/s. enough to
check the response curve of any
British television receiver at the
intermediate frequen cy 34-
38Mc/s.

The anode coil consists of 28
turns  No. 32s.w.g. enamelled
wire. spaced by about half the
wire diameter by inter-winding
with  No. 38s.w.g. enamelled
which is later removed. The grid
coil consists of 12 turns of
38s.w.g. wire, interlaced at the
“cold™ end of the anode coil.
The former is the usual Aladdin.
diameter nearly 0-3in.. and an

Contro/
Vo/tage

RFEC.

.I:éooo;:r T.SOpF

iron dust core is used to trim to
the required frequency with no
extra circuit capacitance apart from strays and
valve capacitances.

Timebase Frequency

The timebase voltage required is about 25V
peak-to-peak. and if greater than this should be
applied via a potentiometer to reduce it to the
required amount. If an OAS8I diode is used a
much greater timebase voltage can be used. and
the 100k resistor in Fig. 3 should be replaced by
a 680k resistor. A timebase frequency as low as
possible should be used—say 15 sweeps per

Fig. 4.—Phase discriminator and sudio detector.

inversely proportional to the square root of the
voltage applied. Two considerations emerge from
this. The fiist is that for maximum capacitance
change with a given change of voltage, the reverse
bias should be kept as low as possible. The second
is that since the resonant frequency is inversely
proportional to the square root of the capacitance,
the relationship between voltage change across
the diode and the frequency change resulting fol-
lows a complex law: it is not linear. but over small
ranges of frequency the linearity is quite sufficient
for experimental purposes.
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Servicing

Television

AR
No. 61—COSSOR 948

PRACTICAL TELEVISION n

By L. Lawry-Johns

AVING discussed some

H of the more common

faults in this receiver

i including the obvious break-
downs caused by cracks in the

printed wiring, we now deal
N with faults in the timebase
sections and controls.

Line Circuits

The symptoms of no picture
no raster, but sound normal,
should direct attention to panel

Vs
PCLE2
/ 0l
6OV

RSO
sov 330| ||z
02
q OF
C34 -OZ/JF

O

c32
IuF

747 Jrorna
100K

[Ras_Jezoxn
250uF, 748 ]470K0

D. Remove the large screening
cover, listen for the whistle,
and note whether the EY86
heater is glowing. If the whistle
is present but the heater is out,
advance a screwdriver (or neon
tester) to the insulated top cap
of the EY86. If the neon glows
brightly or there is a blue glow
when the screwdriver touches
the insulation, the EY86 may
be assumed at fault and should
be replaced. 1f there is no

470pF
83
F7KQ 160KQ

[®39"]680K02
C33 25uF

(733 ] 03 4
L8 / Ezleea

| 220pF

7K

Frame Blocking
Oscilrator, Transtormer

b 30
o
i C6S “IuF
: HuF

C27 |750v

Space here for v

4 TS Line Output 1723 PY6I" ..
Transtormer and 180 E
Y ssowal§ VIO EY86

Fig 4.—Frame timebase panel B

obvious line whistle, check the PL36 and 1723
(PY81). If these are in order check the screen
dropper resistor R79 to pin 8 of the PL36 and the
cathode resistor R80. Check voltages. Capacitor C65
sometimes shorts and this should be checked.
The line output transformer is of the plug-in type.

Lack of Width
Check PL36, etc., as above.

Frame Collapse

A bright horizontal white line across the centre
of the screen denotes a fault in the V5 (PCLS82)
stage. Check the valve first, then the voltages as
indicated.

No voltage at pin 6, although the supply to T2 is
present, indicates an open circuit in the winding
and T2 should be replaced. Resistance readings
should be 3000 through whole winding, 20} to
the tap (feed to L13 scan coils).

Fig. 5 (left).—Line output and EHT panel D,
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Intermittent Sound

Check V7 and capacitors
C50. C33 and C58. Inspect the
panels F and A for hair cracks.
Pulling gently on the panels
should reveal the presence of
such a crack or fracture.

Tube Faults

Where a short in the tube is
overloading the EY86 and can-
not be cleared by applying a
pulse voltage between pins 2 and
. try the effect of connect-
ing a 15022 (approximate)
resistor across pins 1 and 12
to reduce heater wattage. The

Fig. 6 (above).—Sound out-
. but- panel A,

* If this is in order. check at pin
9 to establish the continuity of
T1—Dblue and red leads. Resis-
tance readings: Primary 4509,
secondary 7500 If all voltages
are in order check the height
control R40 (500k), which may
have an o.c. track.

Distorted Frame Scan

When the picture is elongated
at the top or bottom. or has a
compressed band across it. some-
times accompanicd by difficulty
ih locking the picturc vertically,
suspect “ V5 and replace. Then
check R41. C34. C35, linearity
control. R42 (1M). R46, C36.

No Picture—Raster in Order

When this symptom “anpears
and the sound is unaffected.
check V2 (6BXG). V3 (8AS). the
voltages to these bases. W3
(inside L6 can) and L7,

Overheating of R20, R21
should direct attention to R19
(27k). which sometimes falls in
value,

W2 is an overload diode which
normally conducts only on very
strong signals. If in doubt. dis-
connect it and note the effect.
Check for breaks in the printed
tracks.

No Sound—Vision in Order

Check V6 and V7. valve base
voltages. detector diode WS5. and
for breaks in the printed circuit.
Check also W6 diodc.

Fig. 7 (right)—The LF. panel ¥.

*00IuF
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100KQ
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v
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loss in emission is scarcely
noticeable and the small
drop in operating tempera-
ture may prevent the short
occurring,

Controls

To remove one of the
controls on the top panel,
unselder the leads. remove
the clip and remove the
whole assembly.

To fit a new control,
place the moulding on the
panel in the correct posi-
tion, ensuring that the
locating studs (4) engage
in the holes. Insert the
spindle and turn the knob

clockwise as seen from
below. Then fit the rotor
assembly over the spindle

with the wiper arm at the
clockwise end of the track.
Press on the clip. This can
be carried out by pressing
firmly on both ends of the
clip with the thumbs, the
fingers pressing on the
knob at the same time.

Control Values

R27—Limiter-—250k.
R32—Contrast—IM.

R37—Focus—2M.
R40—Height —500k.

R42—Vert. Lin—1M.
R44 —Vert. Hold— 100k.

R351—Brilliance—250k.
R63--Volume—500k.

R60--Sound Limiter—
100k, R74—Hor. Hold:
—250k.

-PRACTICAL TELEVISION
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Fig. 8.—Power unit panel E.
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PRACTICAL GROUP
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Every Month, 3

Practical Motorist 116
Every Month,
Practical

Householder ... 113 |
Every Month.

Fig. 9.—Line timebase panel C.
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New Tv Circuitry IIIIIIIIlIHIIIlIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIHIINIIIIIIIIH‘

LIGHT-OPERATED AND AREMOTE CONTROLS

A

aimed towards automatic control devices that

can replace the majority of the *user” control
knobs on receivers. It seems that sets in two or three
years’ time will feature the very minimum of main
controls, possibly just an on:oft switch and channel
sclector knob, and these may well not be on the set
at all but on a remote control unit which can be
operated from any part of the room without being
actually connected to the set itself.

Already, this aim to reduce the number of “user”
controls is being revealed on the Continent, and in
this country this year the trend is very much in the
same general direction. There will always be pre-sct
controls, of course, but these will be out of sight at
the rear of the set and will only require adjustment
when the set is first installed and after a service
operation.

IT would appear that future design in television is

Light-Operated Contrast Control

One of the most useful innovations is the “auto-
matic contrast control”. Actually, this is really an
incorrect term, since it is already used to describe
receivers in which the contrast is regulated auto-
matically in accordance with the signal input (e.g.,
vision AGC).

The best term would be *‘light-operated contrast
control”, and this is available on several of this
year's models. It avoids the bother of adjusting the
brightness and contrast controls of a receiver to
suit changes in the ambient light level within the room.
Ajs is well known, if these two controls are adjusted
10 achieve optimum results under one condition of
room lighting, resetting is really necessary when the
lighting conditions change.

Light-Sensitive Resistor

The light operated contrast control operates from
a light-sensitive resistor (a form of photo-electric
cell) the resistance of which is governed to some
degree by the amount of light falling on it. The cell
is of the cadmium sulphide type and is installed on the
front of the receiver cabinet beneath a transparent
protection so as to respond to the light level falling
on the set. Over a change from a very well iliuminated
room to a darkened room the cell may change in
value by as much as 750k. It is thus highly sensitive
to light. :

The resistance of the cell decreases as the amount
of light falling on it increases, and with this in mind
it is possible to realise how the cell operates the
contrast in the circuit of Fig. 1. Here V1 is the sync
separator valve which is connected to provide vision
AGC in the conventional manner. The negative
voltage developed across RI and R2 in series in the
control grid circuit is tapped at the junction of R1
and R2 and used as a control bias for the vision
I.F. valves. M1 is the usual rectifier for preventing
the AGC line from becoming positive in the event of
no vision signal.

November, 1960

By G. J. King

Contrast Control

The contrast control, R4, is connected in series
with the light-sensitive resistor across the receiver’s
H.T. Thus, since R3 is connected to the slider -of
the control and to the control grid of V1, the amount
of negative voltage at the junction of R1 and R2 can
be progressively decreased by operating R4 so that
the slider traverses from the ‘‘earthy™ end to the
light-sensitive resistor end. The effect, of course, is
that the increasing positive potential applied from
the contrast control to the grid circuit progressively
neutralises the negative potential produced by the
Sync separator action of the valve. This is the normal
contrast control action. In addition, an automatic
control of contrast is provided by the signal itself,
for as this decreases, such as during a signal fade,
the negative bias from the sync separator also
decreases, and this results in an increase in gain of
the controlled valves.
Automatic Adjustment

An extra effect, however, is provided by the light-
sensitive resistor. If, for example, the contrast control
is adjusted in a fairly well illuminated room to provide
optimum results, as the illumination of the room falls,
so the resistance of the light-sensitive resistor will
increase. The effect of this will be to make the vision
AGC line become more negative, as there is less
positive voltage from the contrast control at the
control grid of VI, and as a consequence the_ picture
contrast will fall; which is what is required since the
room lighting is less.

HT+

-
w Light~-
W sensitive
V resistor

| Sync.

! Chass/s
7

Fig. 1..—Circuit of conventional vision AGC and

manual contrast control, to which has been added

light-operated contrast control by the action of

the light-sensitive resistor in the contrast control
circuit.

-HH

A.G.C. feed
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The converse will also apply, of course, if the set
is initially adjusted in a darkened room and then the
room lighting is suddenly switched on. The light-
sensitive resistor will suddenly decrease in resistance
and the vision AGC line will become considerably
less negative, thereby resulting in a corresponding
increase in picture contrast.

Alternative Arrangement

An-alternative arrangement, which serves to vary
the video drive o the picture tube over approximately
6dB according to the room lighting, is shown in
Fig. 2. Here the light-sensitive resistor is connected

HT+

Light—sensitive
resistor

Chassis

7
Fig. 2.—The light-sensitive resistor in this circuit
is connected in the video amplifier stage and
serves to vary the drive to the picture tube in
accordance with the level of light falling on the set.

between the video amplifier and the picture tube
cathode in a resistive circuit. Under conditions of
high ambient lighting, the light cell has a relatively
low resistance and so the drive to the tube cathode
is virtually from the anode of V1. When the lighting
in the room decreases the cell resistance incrcases
and so the majority of the video drive to the tube
cathode is from the junction of R1 and R2 in the VI
anode circuit. This, of course, represents a smaller
drive ‘than in the former case, but this is what is
required as the room lighting is less.

The values of the resistors are chosen so as to
provide a maximum/minimum variation of video
drive to the tube of about 6dB (two times), but at
intermediate light levels the drive will be made up
partly from the anode via the light cell and partly
from the junction of Rt and R2. In effect, the light
cell can be considered as a variable resistor, which is
operated by light. and which serves to vary the gain
of the video amplifier stage.

Remote Control :

Another development of interest is a remote control

unit which is now being used by a number of manu-
facturers and which allows channel changing and
control of volume from the comfort of an arm chair.
The remote control unit is a small box containing
one or more press buttons, and differs from past

PRACTICAL TELEVISION 75

remote control units in that there is no wire connection
between the box and the set..

Operation is not by radio control us may be sus-
pected, but by a supersonic signal with a frequency
just above the audible range generated in the control
box by the depression of a button. This signal is
detected by a specially tuned microphone fitted in
the receiver.

There are two methods currently adopted for
generating this supersonic signal in the control box.
One is by means of a battery-operated transistorised
oscillator circuit, and the other uses a tuned reed or
rod which is struck by a spring-loaded hammer when
the remote control button is pressed. The former
method features three remote control buttons
providing control of volume and channel changing,
while the latter method uses just one button which
changes channel and switches the set on or off.

Transistorised Method

There are three supersonic channels of operation
corresponding to the three push-buttons. The channel
selector button switches the transistorised oscillator
on to a frequency of approximately 40kc/s, while the
other two buttons, which provide increase and
decrease of volume, produce signals approximately
3ke/s either side of 40kefs. The selected signal is fed
to a minjature loudspeaker at the rear of the control
unit, this being tuned to the range of frequencies used.

A small microphone at the receiver itself, which is
also responsive to the operating frequencies, picks up
the signals generated by the control unit and directs
them to the appropriate channel, as shown in Fig. 3.
For example, the 40kc/s signal produced when the
channel selector button is depressed, finds its way
only through the tuned 40kc/s channel in the receiver,

Turret
| 4;3_1«:/: |40 k,r;‘/s || rotor b 7A":.’/rret
ilter Wmplitier Relay otor
Volume
|| 37ke/s || 37ke/s Contro/
Filter Amplitier Relay
Mic. (vP)
Volume
43 ke/s || 43 kefs ] Controf
Filter Amplitier Relsy
(Down)

Fig. 3.—A block diagram showing the separate
control channeis at the receiver end of a remote
control system.

1t is finally amplified to a level suitable for operating
the motor relay. This in turn causes the tuner turret
to rotate by means of the electric motor to the next
pre-set stop, which can be either a television or
V.H.F.-F.M. radio channel.

Similarly, if either of the volume buttons is de-
pressed the corresponding signal is carried through
the filter and amplifier and eventually operates the

" volume control relay. This is coupled to the volume

control in such a way that it “kicks” the volume
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control spindle round in small steps either to increase
or decrease volume, depending upon which button
is depressed.

Mechanical Method )

With the other method, the control unit frequency
produced by the spring-loaded striker is in the region
of 45kc/s, and only a single button and control channel
are used. A microphone, filter, amplifier and motor
relay are used at the receiver, as in the former case,
and depression of the control unit button operates
the turret motor between pre-set stops, as required,

November, 1960

but only on television channels. An extra long stop is
used at one position of the motor drive for switching
the sct off. This stop. at the appropriate position of
turret rotation, hits a lever and operates the on/ofl"
switch.

On both methods of remote control switching, the
fine tuning control is obviated since separate pre-set
tuning is arranged on each channel, and tuning is
only usually required when the set is first installed
and possible Jater owing to ageing of the tuner valves
and components.

NEW ITA STATIONS

the ITA, shows the esti-

mated service areas of the
two transmitters which will
serve 14 million people in the
south-west of England. The
Devon station will be at Stock-
land Hill between Honiton and
Axminster and it will have
861,000 people in its service

THE map below, issued by

Site MHeight

Mean Aerial Height

3 Channel

Effective Radiated Power

Frequencies

Stockiand Hill
750ft above sea level
1460t above sea fevel
9—Vertical Polarisation
Maximum: 100kW N.W,
& S.W.
Minimum: 10kW N.E.
Vision 194,74325Mc/s
Sound 191.23Mc¢/s

Caradon Hill

1215ft above sea level

1925ft above sea level

12-—Vertical Polarisation

Maximum: 200kW S.W.

Minimum: I0kW E. &
N.W.

Vision 209.74325Mc¢/s

Sound 206.23Mc/s

area. The boundary of this
area will extend in the east
from Weymouth through Shep-
ton Mallet to Weston-Super-Mare
and in the west it will cover South
Molton, Chulmleigh and Dartmouth.

The Cornwall station will be at
Caradon Hill between Bodmin and
Tavistock and it will have 680.000
people in its service area. This
station will serve Cornwall and its
eastern boundary will follow a line
from Hartland Point through Chulm-
leigh to Kingsbridge.

Construction work has already
started at both stations and it is
. hoped that they will both be
on the air next spring. The
programmes transmitted by
them will, as already
.announced, be provided by
- Westward Television Limited
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PRACTICAL TELEVISION 17

The Practical Television

LIST OF COMPONENTS AND
COIL WINDING DETAILS

(Continued from page 51 of the October issue)

Constructional Details

HE best plan is to start with the two LF.
T amplifiers, and then proceed to video, sync

separator und timebase generators. finishing
up with the audio output stages. In this way good
progress can be made. and when completed and
adjusted the receiver will be ready for the tuner to
be added.

The first step is to drill the chassis with the main
holes. especially ‘the larger ones which inevitably
cause more vibration and swarf than the small
ones for 6B.A. bolts. To complete this stage the
following tools are necessury:—

Hand drill.

Bits of lin.. w&in.. lin. %in. diameter (a size

between in. and 2in. is also useful).

Chassis punches: Octul, B9A and B7G sizes.

9in. half-round file.

6in. rat-tail file.

Instrument-type electric soldering iron.

Supplies of  “Ersin” multicore “Savbit” alloy
S-core solder.

Smaull screwdrivers, round-nosed pliers, tin-
snips, and tne usual complement of small
tools.

The centre of each hole should be drilled with
a small pilot hole tin. diameter and, where chassis
cutters are (o be used, it is well to work ub to
hole size sufficient for the bolt of the punch to
pass easily. by way of severul drills of inter-
mediate size. The valve-holder holes should then
be cut, and where ruhber grommets are indicated

OLYMPIC

By D. R. Bowman

on the wiring diagram these should be inserted at
an early stage.

Holes for the potentiometer spindles should be
cleaned carefully of swarf. and the burr on both
sides removed with the file or a sharp penknife
carefully used. I this is not carried out, the
controls  will work loose after a number of
operations. as the burr wears down.

The holes tor the I.F. transformers must be very
carefully marked out and accurately cut. Probably
the best method is to mark out a template in mild
steel or brass. about 14in. square, This must be
cut accurately. Accuracy can be ensured by
centre-punching to a lightly scribed layout. If
small inaccuracies oceur they can be repaired with
the point of the punch before the drilling of the
template is undertaken.

The hule sizes given in the figure are the finished
sizes on the chassis. The template is drilled with
tin. diameter holes only, and can be placed on
the chassis and used for marking out direct. As a
good many of thesc sets of holes ure needed. much
fime can be saved and accuracy improved by using
the template. An cven better method is to drill
out an {in. hole in the chassis. in the position of
the centre hole. and clamp the template to the
chassis with a nut and bolt. The chassis can then
be drilled direct. through the template.

The paxolin strip currying the coaxial sockets
for connection to the aermal or aerials is mounted
behind a suitable hole in the rear vertical of the
chassis. This hole is best cut by using two over-
lapping octal sized holes: but a
rather  neater finish  can  be
obtained by drilling rTound  a
marked-off rectangle and prising
out the piece. finally, finishing off
with  the file. Corners  are
neatened by means of the rat-
tailed file. When the paxolin itself
is drilled it is best to hold it in a
vice, using thin rubber or fabric
strips to afford a shock-absorbing
mount. This is a useful way of
avoiding chipped edges. Perspex
is also drilled in this way. with the
added precaution of dipping the
drill in water beforehand unless it
is very sharp.

When the main holes have been
cut and the edges smoothed, the

7
i

valveholders  should  be fixed
with  their inter-stage  screens
where used in the positions

indicated. Many valveholder fixing
bolts are associated also with
soldering tags. and before mount-
ing these they must be treated by
the following method.

~A small quantity (toz. is suffi-
cient) of concentrated nitric acid

The tuner unit mounied on the chassis of a prototype receiver. is obtained from a local chemist
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List of Components

Condrn;trl Quantity

p 3
2pF 3
SpF 4 silver-mica
1 N750K
10pF 3 N750K
20pF 2 Silver-mica § per cent
5 N750K
25pF 2
47pF )
50pF 4
100pF I
220pF 4
500pF [}
1000pF 9 disc-ceramic
2 disc-ceramic 1000VYW
2000pF 24 dlisc.ceramic
I disc-ceramic 1000YW
3000pF 3 disc-ceramic (or one 1000pF 2000YW)
The above cond s are Erie p ts.
Tubular
0-0i1uF 7 Is5o0vw
0-05LF 4 I50vw
0-1uF 10 350vw
0-25uF ] 350vwW 7
0-5uF 3 sovw
Electrolytic Condensers
16uF [} 275VW
JuF [} 215vwW
SOuF 2 250vwW
200LE ! 300V J Combined: Typs CEIIKE
The above condansers are T.C.C. components,
S00uF [} Y Daly)
* Varlables
0-5-SpF chassis mounting I (Erie)
0-—I0pFk beehive type | (Philips)
5—50pF comprassion type 2 lullln;
600pF max, compression tzpn (miea) ! (Buigin
Resistors (Dubilier)
30 !
680 1w i
10001 W 3
1000} é
150¢2 1
18052 4
18000 {w } .éulettod to be 1700))
33002 ¢W 2 (I selected to be 370(2
47000 W ]
00QQ 2w [}
5002 low }
1-5k 2
2:2k 2
212k iw I
22k 2W [}
3-3k 2 .
47Tk 1
56k t
68k 2w I
6-8k 3
8.2k 7
10k o
12k IW 2
15k 2
15k W [}
15k 2w 2
22k 3
27k 2w 1 (High stabifity)
33k [}
47k 2
4Tk W 2
68k W ]
100k 7
220k 7
330k 2
470k 8
470k jW 2
560k !
M 6
2-2M 3
4-TM 2
!

oM
(Al {W unless otherwise stated)

Variables
500k log with DPDT switch {volume control) i
500k Jinear (contrast, linearity 2 and height) 3
250k linear (briltiance, line speed, frame speed) k]
100k  finear (linearity 1) |
25k  sync sep. (w.w.) 1
2k linear (linearity 3 !
‘ Mains Dropper
20+204-20+20+ 20470 70+ 70020-3A
(or to suit local mains)
Thermistor
0-3A type (Brimar)
Valves
(Al Mullard except 6F33—Cossor)
R.F. .. PCCB?
F.C., Video aes eir aer ven eae see ... PCF80 X2
LEV.I, LF.V.2, LF.V.3, LES.I, I.LF.S.2, A.F. EP80 x 6
Sync separator (1) ... ... 6F33
Syn¢ separator (2), audio det. .. EB?I x2
Frame output ., ... PCL82
Sound output ., o0 o L82
Frame oscillator, line oscillator .,, « ECC82 x2
Line output .. ... PLE8I
Boost diode ... . PY8I
E.H.T. Rectifier ... EYB§
Cathode ray tube o . AW43-80
. Crystals :
OABI x2 AGC
OAT0 x | Video detector
Sillcon Rectifiers
2 x FST 1/4-$.T.C,
or 2 x 18003 —Taxas Instruments
Valveholders (Mc. Murdo)
BYA with skirt 0 5
BYA. with skirt and can . 2
B7G. with skirt and ean . |
BYA. unscreaned ., [ ]
B7G. unscreened 2
BI2A, unscreened ... e
(BYA. for EY86 is contained in the line cutput transformer
assembly.)
Transformers, Chokes, ete.
Smoothing choke 5H. 250/300mA (Eistone TYE. $.C.).
Lina output transformer, scan colls—(Glilone Electric Ltd.).

Frame output transformer—(Gillone Electric Led.).
Sound output trensformar—(Goodmans multi-ratio).
Loudspesker 9 in, x 6'in. elliptical—(Blac).
Channel selector switch 3 wafers— each 2.pole, 4uway,
lrl:arl! Air. x 2; 4in, x 8¢ &in. x 2-=(J. . Kendall),
Coll formers, etc.—(Aladdin), -
Screening cans and formers }Ionl)—4
Scresning cans and formers (short)-—9.
3 n: strips (9in.).
€B.A, nuts. boits, soldering tags, washers—6 dozen aach.
48.A, nuts, bolts. «cldering tags, washers—I| dozen eech.
Sleeving in 4 colours—2 yards each.
22 s.w.g. tinned copper wire.
30 s.w.g. enamelied copper wire.
s.w.g. enamellad copper wire.
38 s.w.g. enamelled copper wire.
18 s,w.g. tinned copper wire.
Grommaets- (assorted).
Knobs—4 x 1 {in, dia., 3-x }in. dia.
Paxolin sheet # In. thick epprox. 3in. x 2in.

Chassls—(V. W, Beamish, Shardloes Gerage, Shardloes
Road, New Cross, S.E.}4).
Aluminium sheet 14 s.w.g. and 20 s.w.g., Duralumin

(or aluminium) sheet 20 s.w.g., Tinplate (approx. 24
s.w.g.)—for scraening. .

Coaxial sockets—d4,

Coexial plugg-—s. .

Polyvinyl chloride insulated flex 2A type In 4 colours—
| yard each,

Screened lead $l|l\l|l core)—I yd,
creened lead (twin core)—| yd.
oaxial cable (low loss)—2 yd.

Polystyrens former—iin. nominal dia—~4-——(Aladdin),

Polyn’ron- cement,

Adhesive cellulose tape (Sellotape).

tin. ©.D. copper tubling—|f¢.
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and is diluted with an equal quantity of tap-wuter.
All the soldering tags to be used are immersed
in the liquid. and are then stirred with a glass rod
for a few minutes. A chemical reaction begins,
and the tin coating is stripped off the tags with
the emission of nitrogen peroxide, NO». This gas
is unpleasant and can be unhealthy so the opera-
tion should be carried out in a well-ventilated
place, care being taken not to inhale much of the
gas.

A tag is hooked out every few minutes, and
when the tin coating has been completely removed
the brass of the tag will be seen. Soon afterwards

TELEVISION L)

the nitric acid should be poured off and disposed
of in a safe place, the tags washed with several
changes of water or for a few minutes in running
water. and dried. The acid used is corrosive. and
care must be taken not to splash it on clothes or
on the skin. If any accident happens the acid
may be neutralised with ammonia or washing soda
—the former preferable, as any ‘excess ammonia
will evaporate.

Each tag is then completely re-tinned with the
soldering iron. This operation may be considered
unnecessary, but it is a common experience that
for some reason dry joints with soldering tags are

er
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Y
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Fig. 3.—Drilling details of the chassis, viewed fro
LF. screens will be given next month together

LINE QUTRUT TRANSFORMER SCREEN

m above (dimensions of the interstage and vislon
with hole spacings for the LF. transformer).
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'by no means unusual. - This method ensures that It will be realised that many of these joints could
a perfectly soldered joint is made every time, and  cause unwanted * common impedance” coupling.

in an
tion

y receiver designed for high-frequency opera- and resulting instability. .
this is vital for stability and freedom from The main components and the remaining nuts

feed-back effects. In recent ‘measurements made and bolts can now be mounted and screwed down

on a
solde

commercial chassis of the resistance of the carefully. At this stage, the attenuating waveguide

ring tags the following figures were obtained:  screen of the vision I.F. amplifier must be located
0—14 16 Over 100 3 and its position determined by means of PK
1—5Q 8 All measured screws. When the amplifier is being built up care
5200 8 at SOMc/s. ,

20—1000 6 (Continued on page 98)

INDUCTANCES: Table ofWindinJgData

@
& N
H Description Wire Former Primary Secondary Remarks
H Gauge Diameter Turns Turns
%
4
‘Ll Band |1l ‘nerial transformer 14 $in, 1} (over L2) - Polystyrene former primary anﬁ
L2 Band |1l aerial transformer 18 bare 3t secondary inter-wound at Bart
end of secondary, Primary in thin
insulatad sleeying spgced {in, long
L3 Band | aerial transformer 24 tin. 1(over L4)
. enamel
L4 Band | aerlal transformer 4 15 Channels | and 2
. enamel - i3 Channels 3, 4 and 5
L5 inter-stage 7 coupling 24 P:io former § — Self-supporting close-wound.
n.
Lé  Band 1ll f.c. coupling [[] Tin. 24 — Polystyrene former spaced to +&in.
. _ Iong.
L7  Band | f.c. coupling 30 tin, 13 — Enamel, close-wound Channels | & 2.
1] Channels 3, 4 & 5.
L8 "~ f.c.I.F. output 30 Han. 17 —— Primary and Secondary separated
Le f.c. L.F. output 30 Lin. - 3 by a layer of Seilotape. Secondary-
wound on centre of Primary,
LA Band 11l oscillator $n. 0.0, — — — Sliver-plated preferably.
<oppear tube
L.B. Band il oscillator Hn. O.D, — — = Silver-plated preferably,
copper tube
L.c. Band | oscillator 22 4in, 5 Channels | &2 Bare tinned wire spaced by wire dia.
4 Channel 3 Bare tinned wire spaced by wire dia,
; . 34 Channels 4& 5  Bare tinned wire spaced by wire dia.
LI0  Vision ILF. ampiifier 30 }in, 3 — Primary wound on centre of secon.
enamel dary spaced by & layes of Sellotape
LIl Vision LE, amplifier 30 $in, — 12
L enamel
Li12  Vision I.F. amplifier 30 tin, 17 -— Close-wound, Primary saparated
enamel 3-3 mm. from secondary
Li3  Vision IF. amplifier 30 tin, - 12 Close-wound. Primary separatad
L enamel 3-3mm. from secondary,
k14 Vision LF. amplifier 30 tin. 17 -— Close-wound,
: ename!
LI5S  Sound trap 24 tin. 4 — Close-wound,
. enamel
L6 vision 1.F. 30 tin, — [F] Close-wound,
! enamel
L1T Vision I.E. 30 iin. 7 — Close-wound. NIL separatlon be-
LI8 Vision I.F. 30 in. — 12 tween primary and secondar
! (i.e., ands touching).
L% 1LE/fliter choke 30 tin. 30 — closeswound,
L20 LE/Alter choke 38 $in, o — Close-wound in two layers.
L2} “Sound 1.F. 1t tuned circuit 23 fin. — 6 Close-wound.
sname! o
L22" Sound I.F. 24 Tin. 75 — Close-wound; prifmary and secon
enamel dary separated by i8 mm.
L2) Sound L.F, 2« $in, -— [
) ename! .
L24  Sound I.F. 24 Tin. 75 — Close-wound; primary and secon.
enamel dary separated by 18 mm.
L25 Sound IR, 24 $in, —_— 6
snamel
L26 "Anti-Barkhausen coil 30 tin, © 30 — Closs-wound.
N enamel
(This coil is already part of the line output transformer assembly in the 70 deg version.)
‘lnter-stage heater choke in 14 tin. [17) -— Close-wound.
tuner anamaei . L. -
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BRAND NEW AM/FM (V.H.F.) CHASSIS AT £13.6.8. (P.&P.10/)

Chasss
Dial 1

TERM

|
Piek-up.
push buttons—OFF, LW, M.W. F.\M
With all vaives & O.P. ‘[ranslormer. Tone-control fitted.
Covers 1.000-1.900 &
Valves E7.80 rect..
to fit cha

Tapped input 220-225 v, and 226-250 v. A.C. ONLY.

size 15 x 6} x 5iin. high. New manulacture.
X 4 in. in gold and black.

Extension Speaker. Ae., E., and Dipole sockets. Five “‘piano”
. and Gram. Aligned and tested.

200-500 88-98 Mc’s.

CHl B89, TABCS). EL84. ECCE5. Speaker & Cabinet
~ 47 6. 10 x tun. ELLIPTICAL SPEAKER. 20.

(Chass1s) £4.16.8 duwn—10 - carr.— and 6 Monthly Payments

ol 30 -. or with Cabinet & Speuker £5.9.2 down and 7 Monthly Payments

CILASSES, DUSTY  AND TARNISHED THROUGH
al £10 (10,- P, & P°.). Working and unused but only 3 months’

gudrantee.

“READY TO USE” ITA CONVERTER
We are speclalists In ITA Converters. Our converters give
direct switching I'TA to BBC. me.al recuiher, co-axial plug.
Can be futted in 5-10 mins.. and need no
alteration to your set. ALL AREAS. ALL
SETS. ALL CHANNELS. 12 months’
guarantee (3 months on valves).

Separate galn controls. Valves PCF80
and PCC84. Switch positions ITA (1H)—
ITA (2>—BBC, Bakelite moulded cabinet
8 x 4 x 6in. £5,5.0. P. & P. 3,

REGUNNED TUBES
Mullard and Mazda, all types. 12 mouths’ guarantee. First

grade guns.
1 inen £5.0.0

17 inch £5.1 0.0

Carriage and Insurance 12/6.
and NEW COSSOR 14 inch, 108K 20/- (P. & P. 5/-).

STUPENDOUS OFFER
13.CHANNEL INCREMENTAL TUNER

1.F. 34-38 Mc/s complete with valves PCI'80
and PCC84. Removed from chassis butin
working order.

or 16-19 Mc s.

15/_ (2/6 P. & P.) Knobs 2/8 extra. Some tuners
less valves 7/6.

THE“CABY™ 1
In moulded case.
clude Test Prods., Batteries,
Instraction Booh., FULLY
GUARANISED. Aiso measure
db. Accuracy. A.C. 3 per cent
D.C.. 2 per cent.

aw  £4.17.6
s £6.10.0

o i

A-10—2K ohmsv. on A.C. and D.C. volts (10, 50, 250, 300 and
100d v 1; 1K and 1M ohms; § mA, 25 mA and 250 A, D.C. Size:
56X 3¢ X L. Weight 17 ozs,

B-11—10K onms v. on .5 v, and 2.5 v.; 1K ohms v. on 10, 50, 250
500 and 1004 v., A.C. and 13.C.  Resistance, 2K. 200K, 25 and 20M-
ohms; D.C. carrent, 100 mICroA, 2.5 mA. 25 mA, 250 mA, Size:
5% x 3{ x 2lin. Weight 24 ozs.

TIHE BRAYI
TURRET TUNEL

£7.7.0 post iree.  Complete
with booklet and fitting
instructions. State set
and model number when
ordertnyg.

Converts vour 5-channel
BBC oniv set to receive
ITA as well

CRIA LS clipping to existing mast i-21n. dia. 3-element,
22t 5-el.. 30,-: 9-el., 50 -: Lott mounting, 3-el., 20 -2 5-el., 26/-3
Combined singie BBC and 5-el, ITA. 75 - with chimney-lashings;
Co-axial cable semi-air-spaced, 7d. yd. or 20 yds., 11 = Aerial
prices carr. paid, Postage on cable l/-.

NEW ITA AND BBC TUNER,

By well-known manufacturer lor

superhet 'I'Vs with 35-38 Mcs LF.

For all areas; covers alt 13 channels.

Switch gives BBC and two ITA

selections. sSuils G.E.C. sets BT4543,

4544, 5146, 5147, 5543. 5642 and ol

without alteration. Kuasily adabied as aerial converter. add

instructions can be provided lree. Has I'TA and BBC co-axial
sockets and sebarate gail Controls.

WITH VALVES PCFd0 and PCC84, 22/6 (P. & P. 3/-),
Some without valves at only 12/6 (P. & P. 3/-).

PERSPEX UNSCIRATCHED, (Post 2« each or 6 post free.)
161 x 14k X Y1gln., 7/8; 124 x 91 x tin.. 416,

Armoured Plated Glass 16} x 14 x %,4in. 7/6,

AUTOMATIC RECORD
CH: GERS, COLLARO
CcoNQL with manual play
also. T over crystal pick-up,
4-speed, A.C. mains 200-250 v.

see illus.
(/-
£7.10.0 » &5,

B.S.R. 4-speed U.A.8, auto-
changer £6.10.0 or STEREQ
£6.12.8 (5/- carriage).

GLADSTONE

RADIO

3 CHURCH ROAD, BRISTOL 3
and 247 NEW ROAD, PORTSMOUTH

NEW WAXED TUBULARS, 350 v. or above. 3 of each, 0.001.
0.002, 0.605. 0.01, 0.02, 0.05, 0.1 mF.  Total 21 for 4 6. post paid.

AMOPHONE
5 IR with 5 in.
iR SPEAKER. On Fabric-
r = covered Bafle 124 x Sin.
Mains and Output Trans-
7 i formers. Metal Rectifier,
u S ECL#2 Valve. Tone and
Volume Conlrois. UnOf switen. Plenty of Volume. Fully
Guaranteed. ‘I'wo Knobs supplied. Ready to vlay, Useful for

S ONLY 57/-, post 3/-

LISTEN
WITHOUT INFERFERENCE

Tully bully V.H,FJP.M. set. Wired,
aligned and tested. 1 Mullard valves
and Mullard permeability tuner,
metal 1cctilier. mans transformer,
858-94 Mc s, ONLY £8.8.0 (4- carr.).
Cheap room dipole 10 -, 300 ohm twin
feeder. 6. vd. 12 months' guarantee.
(Valves 3 months).

Delivery by return. C.0.D. 2- extra. Terms: Cash with order
or one-third down and balance plus 7 6 (up to £7.10,0) 1n four
equal monshly payments. Balance over £7.10.0 add 1 - in £1 and
pay in not more than 6 monthly payments. See sbecial terms for
A.M.-F.M. chassis. All new goods unless stated. Send 6d. for
16-page catalogue.

POSTED ORDERS TO CAMBERLEY PLEASE
58A HIGH STREET. CAMBERLEY, SURREY. Tel. 22791
(Camberley closed Sats; Bristol and Portsmouth closed Weds.)
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REPLACEMENT REBUILT

TV TUBES

12 months’ guarantee
Terms available over 20 weeks
= GUN etc. Carr. & Ins. I5/6.
2lin. TUBE £8.10.0. £2 allowed on
17in. TUBE £7.10.0 old Tube.

PLESSEY TV CHASSIS FOR SPARES
56 resistances, 54 condensers, |3 valve holders, 4

transformers. Chokas 250 mA. Metal reactifiers,

300 volts at 250 mA. Fuse panel. Focus magnets. 9 6
Plugs, Sockets. Carr. 7/6.

I7in. TV COMPLETE |9 gns.

Terms: chosl: £7 and 20 weaks at 15/-. Carr. and Ins., 30/-,
ITV/BBC. Beautifully scyled polished cabinets. Table models,
l7in..rectangullr tube guaranteed for 12 months. Valves and
chassis guaranteed for 3 months. (Chassis salvaged but recondi-
'tmnod).. Tubg despatched separately for insurance coterance,
Instructions included for fitting. Whaere possible personal
collection advised. Demonstrations given,

12, 14, 15in. allowed on REGETTERED, REVACUUMED TUBES 35.
TUBES  £5.10.0 ‘I old Tube, Recurn within 10 days if not delighted. 9 to I5in. P, & P. I2//6
AMPLIFIERS PORTABLE AMPLIFIER 69/6 A e ELEASE|  COMPLETE TAPE |

All portable. 12 months® guarantee. 3 valves. 4-5 watts output. Size 7 x 5 x 4in.

D2A I An ideal amplifier for ;:ereo record players,
tape recorders, microphone, Baby Alarm, etc. P L
Yolume and tone controls. i00-250 A.C./D.C. Storage compartment in lid for tapes and micro-

i
Latest design incorporating nega-
tive feedback giving 3-4 watts
undistorted output. Valves ECL82
triode pentode and contact cooled

metal rectifier. Tone and volume DE LUXE TAPE

P. & P. 4/6.

control panel on flying leads with RECORDER CABINET

compact amplifier chassis suitable
to mount partly under modern
autochangers to give easy mount-
ing in small cabinet. A.C, only.
Mains  jsolated. Output for
2-3 ohms.

Mik. D3A 89/6
As above but de tuxe model with
separate tone controls for trable
and base.

Mk. D5 39/6
Simple circuit employing ECLBO
triode pentode output valve giv-
ing 2-3 watts output. A.C. only.

Player Cabinet

Listed at 3] Gns. QUR PRICE 22 Gns,
Beautl!ully styled rexine covered cabinet in Red/
Beige, with carry handle., 144 x 13 x 9tin.

phone. Playing time - 14 hours - speed - 33in. per
second. Limited quantity. Compact set using
latest 5 valve amplifier with 4 stage amplification
ONLY and separate valve for Bias osc. 2 controls,
29/9 Contains 7 x 4in. elliptical speaker and B.S.R. Tape

Deck. 5%in. standard tape. Three months

B. ifull d guarantee. Insurance and carrlage 12/6d. Deposit
T:;:n ;ecyo,'.‘mn: £8. plus Ins. Carr. and 20 Waeekly payments of 17/-d.

Cabiner.  size | TAPE RECORDER AMPLIFIER

13 x 10§ x 7Zin. A
Covered in twe Compact, well designed 5.valve £7.|9.6

tone
rexine cloth.
Stylish design.
Ea:d’ie’: Y“" I"tﬁ oscillator. EMB4 record level indicator. £Z80 H.T.
detachable lid.

Easily adapted and on/off. Size 8¢ x 3 x 43in. Ins. & Carr. 4/6.

amplifier.  Qutput 3.5 wates.

Valve line-up ECC83. Double triode first audio
amplifiers, ECLBZ triode pentode further audio
amplifier and output valve. 6BW6 bias and erase

coloured

rectifier. Input for microphone, radio and gram.
Controls: record playback, volume, playback tone

Record Deposit 30/-, plus Ins. & Carr. and 20 weeks at 7/6.

PN i
Mains isolated. Single control for | == Y e 3 Exceptional value at (London) Led, 62173
volume and on/oH switch with N T this very low price. Romford Rd., Manor
knob. P. & P. 3/6. p - P. & P. 4/6. DUKE & co. Park. E.12. ILF 6001/3

. .Your Career
FOR . .Your Own Business
' . .An Absorbing Hobby

LEADS THE WORLD
IN.ELECTRONICS TRAINING

A NEW-FRACTICAL WAV
of UNOERSTANOING

Radio - Television
Electronics

Including: Transistors; VHF-FM; Hi-Fi equip-
ment; Computors; Servo-mechs; Test Instru-
ments; Photo-electrics; Nucleonics, etc.

Radiostructor—an or isation specialising in
electronic training systems—offers a new self-
instructional method using specially designed
equipment on a *‘do-it-yourself*' basis. You learn
by building actual equipment with the big Kkits
of components which we send you.

You advance by simple steps, performing_n whole
series of interesting and instructive experiments—
with no complicated mathematics! Instructionai
manuals employ the latest techniques for showing
the full story of electronics in a practical and
interesting way—in fact. you really have fun whilst

learning!  Fill in the coupon below, for full particulars.
-—— e . - -

TO RADIOSTRUCTOR (DEPT. G.40)
READING, BERKS.

Please send brochure, without obligation to:

N |

Name
* tLOCK
Address CAPS
DODDOD00mD .J PLEASE
We do nor preseniatives) 11/60

M I g
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Replacing C R Tubes— 12

R.G.D. AND REGENTONE RECEIVERS

T is convenient to deal with the ranges of these
I two manufacturers together as several of their

later chassis are very similar, and the principles
involved in replacing tubes in earlier models are
the same even though the chassis are physically
and electrically different. Due to slight variations
between these early models they are.not all men-
tioned individually, but the tube may be changed
by using the * Basic Method ” outlined below. The
following index will provide a key to the section
under which any particular model may be found.

BASIC METHOD
(Covering the majority of models).

Unboxing

Remove the front control knobs and the cabinet
back. Unplug the loudspeaker where not integral
with the chassis and remove it, should it be in a
position where it will impede the withdrawal of
the chassis and tube. Unbolt the chassis. 'This
is normally held by four large bolts, one at each

By H. Peters

corner beneath the cardboard bottom and although
it is easiest to remove two of them by laying the
set on its side it is much safer to remove the final
two by having it upright and working from
beneath, with the chassis protruding slightly over
the edge of the bench. This way the chassis does
not fall sideways as soon as the last bolt is with-
drawn. The chassis will then withdraw back-
wards. ’

Changing the Tube

Discharge the EHT connector and remove it,
remove the base connector and ion trap magnet if
fitted, slacken the band around the bowl of the
tube. and having noted the distance of the front
of the face of the tube in relation to the front of
the cabinet, remove the tube carefully forward,
feeding the scancoils back along the tube neck.
The scancoils should be marked for direction so
that they are refitted in approximately the same
position.

« INDEX” OF MODELS

R.G.D. Heading Regentone
235 :
2351 il Ti5 L4B BIGI2 L, B, H.
1700 | TISMKIIL T15SMKIIB
ety L . Plessey single channel .. 1T15Mk“H
1755 1455 N
C55 1756 Basic Method.. ., B1G 12/S ?71 CG15/5+C
1757 1456 17T
17COMB. 14T.
- 143T + C 13T + C
37T + C 173COMB.
Ti4 }TM
THE17 DEEP17
DEEP17C DEEP17A TT7 TR177
502 502A DEEP 17 .. .. T177 T21FM
DEEP17CA  DEEPI7TFM TI77FM T21
600 THE21 Ti76
590 605 }605 .o Ten 4 Ten 12
- Ten 5
— e ]
610 611 }610
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Adjust height of base of CRTube by means of these two screws

Picture

(ear/y - /SJ-H_\_ ra-—_

position
levér

Plcture
position
magnet
(later models)
in front of
ion trap
magnet

CR Tube
e/amping
bend .

November, 1960

the rubber mask and lift the
tube out forwards. Replace in
reverse order. Unless the tube
has widely different character-
istics. no setting up will be
necded. Corner shadow can
be reduced by turning the
tube round in its cradle. (Mind
the EHT cap).

Boosting

Use a 2V transformer, but
before doing so check that
the 2V wires to the tube heater
are making good contact at
the  power unit terminals.
Tightening these to restore
full heater volts may be all
that is needed to bring back a
good picture.

Screen Cleaning

Merely lift the lid as out-
lined above. clean the screen
and lower the lid.

Models 1700, 1800

Although the construction

-

Fig. 1.—Rear view of the R.G.D. Deep 17" series.

Refitting

Clean all parts before refitting in order to avoid
dirty marks appearing on the screen as soon as
the chassis is hoxed up. Reassemble in reverse
order, switch on and apply a signal. Adjust the
ion trap magnet (if fitted) for maximum bright-
ness: correct tilt by rotating the scancoils and
adjust picture position by means of the shuffle
plate on the front of the focus magnet. or by
moving the magnet itself. On some receivers. an
apparently useless metal strip is to be found hang-
ing from a wingnut on one side of the focus
gantry. This is a correction plate which may be
moved around by the scancoils and provides cor-
rection of small amounts of barrel and pincushion
distortion. -

Cleaning Screen
It is normally necessary to unbox these scts to
clean the screen.

Boosting

The majority of sets use a 2V tube, but what-
ever the voltage the procedure is the same.
Remove the two wires from the tube and in series
circuits fit across them a resistor to take the place
of the tube heater in the chain. Where the tube
heater is parallel fed from a mains transformer
the two wires are removed and taped back
separately.

Mains for the boost transformer is available at
the set side of the on-off switch.

Model 2351

This is one of the earliest of R.G.D. receivers
and has the quickest CR tube change that the
writer has ever met. Provided that a coin is avail-
able to turn the Oddic fasteners which hold the
back. no tools are required.

Having removed the back. undo the two thumb-
screws which fasten the combined lid and safety
glass and hinge it upwards. Remove the tube base
and EHT cap and unclip the four springs holding

of these two models is similar
to the 2351, it is necessary
to unbox the chassis to replace
the tube. Before condemning the tube, check
that it is indeed faulty. Symptoms of a fail-
ing tube can also be stimulated by low H.T. and
the 14A86 H.T. rectifier is a common cause of
this trouble and should be replaced if the H.T.
line falls below 200V,

Unboxing

Remove the back, unplug the power unit (two
leads. one to the mains switch and one carrying
the rest of the supplies). Remove the two front
knobs and the nuts and bolts holding the upper
chassis to the wooden frame. Withdraw the upper
chassis, unplug the CRT anode connector and
base. unclamp the tube bowl and withdraw the
tube forward. Clean and replace in reverse order.

Picture centring and focusing are interdependent
and the three screws which surround the focus
magnet and centre the picture should be adjusted
for a central picture in focus with the focus lever
set midway between the limits of adjustment per-
mitted by the slot in the cardboard back.

Boosting

Use a transformer of the correct voltage for the
tube fitted. which may have a 2V. 4V or 63V
heater. depending on its type. Remove the existing
heater wires {pins 1 and 8 on Mazda octal holders,
and pins 2 and 7 on international octal holders)
and tape them back separately and connect the
boosted secondary of the transformer to the blank
pins. finding mains for the transformer from the
set side of the on-off switch.

On many *“1700” receivers a 4V Ferranti tube
is used. and this can be boosted S0 per cent by
increasing the filament supply to 6V. This is
carried out on a tagstrip beneath the power unit
where a 2:20 resistor or a choice of heater voltage
tappings is to be found.

Screen Cleaning

Remove the two screws holding the window and

frame, and remove the window.
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PLESSEY SINGLE CHANNEL CHASSIS

In the models using this chassis the tube is
cradled separately from the main chassis, which
should be removed first. All the interconnecting
leads unplug (scancoils, tube base, and EHT lead)
and the chassis is held in by four base screws and
the front knobs. In some larger cabinets the tube
cradle can be removed without taking out the
chassis.

Lay the cabinet face down on a soft cloth and
release the focus gantry by removing the four long
bolts at thc ends of the wooden bar.

Mark and remove the scancoils and release the
straps which hold the tube to the front of the
cabinet. Remove the tube, clean and replace in

Tilt adjustment

“Pincushion”
correctors

Rear view of
Scenning Coils

Wl
Frame Coils

Fig. 2.—*“ Deep 177 scancoils.

reverse order. Picture positioning and focus
should be obtained with the foeus knob set mid-
way between the two ends of its travel, using the
adjustment provided by the various siots on the
focus gantry.

Ensure that the scancoils are well forward, or
corner shadows will appear.

DEEP 17
Unboxing

Remove the back and bottom, detach the coaxial
aerial socket by removing the two P.K. screws
holding it to the cabinet side. Remove the four
front control knobs—the two inner ones are grub-
screwed on to the spindle and once these are
removed the outer pair will pull off. Pull off the
loudspeaker leads. Remove the two 2B.A. screws
holding the back of the side flunges to the chassis,
noting the angle subtended by their rectangular
washers. There may also be two woodscrews to
augment them, and these require removing as well.
Remove the loudspeaker and baffle by taking out

Pincushion
distortion

Barrel

aistortion

Fig. 3.—Barrel and pin-cushion distortion.

TELEVISION 85,
the two screws which pass through the assembly
from the front of the cabinet and withdraw the
chassis.

On models “ The 17" and “ The 21 ", a wooden
bar retains three push-on knobs on the front pre-
set controls and these should all be removed at
the same time as the other four control knobs. The
chassis on these two models is bolted into the
cabinet from beneath by four large screws. .

Note that the material inside the EHT box is
glass fibre, a skin irritant, which normally touches
the lower right forearm when the chassis is_half-
way out, at which stage of the operation it is not
convenient to “‘down tools.”

CRT Removal

Discharge the EHT lead to chassis and remove
the  EHT cap. Remove the CRT base connector
ion trap and positioning magnets. Lay these two
latter units down away from each other and away
from other magnets. Note and unsolder the scan-
coil leads and remove the tilt adjustment screw.
Slacken the screws around the tube clamping
band, and remove the tube forward complete with
deflector coils. Clean all partsand replacc the tube—
reassembling in the reverse order. Two dimensions
are critical and should be precisely adjusted. One
is that the distance from the front of the tube

“face and the front of the chassis should be Tein.
and the other is that the distance between the
bottom of the chassis and the centre of the tube
base should be 10&in. Failure to check these
dimensions may result in the tube touching the
safety glass and in time a small patch of opaque
glass may develop on the centre of the screen.

Setting Up

With the picture positioning magnet as far for-
ward as possible, the ion trap magnet should be
adjusted until maximum brightness is obtained.

Dimension | Dimension
AL 8
237
9, with
level chassis
2227 8
i\ = ~ .
5 ! o
| l Chassis _L/” zfc 9{6
\‘ - A7CA
NIFM

Fig. 4—Critical dimensions.

The picture positioning magnet is then adjusted
for' a central picture, and any tilt corrected by
adjusting the deflector coils. The ion trap and
positioning magnets should each be adjusted in
turn until no improvement results.

Barrel and pin-cushion distortion may be varied
by altering the position of the two small bar
magnets clamped to the side of the deflector coils.

(To be continued)
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The completed
Converter.

HIS converter has proved a very simple,

-efficient and reliable unit which costs very

little to make (around 50s.) and gives excel-
lent results.

Until recently, in the South Suffolk area, the
only ITV station which could be received was
London. Multi-channel  receivers gave poor
recéption on this programme. However. the con-
verter described here gave good results even at

PRACTICAL TELEVISION

November, 1960

By H. G. Underwood

that range in conjunction with a good “double-
six 7 aerial array. Since Mendlesham opened. at
a range of approximately 25ml.. the results are
first-class using only a single 4-element aerial. and
all the converters made have been re-
tuned quite easily to the new programme
frequency by core adjustments only. The
converter as described, therefore. is
capable of receiving at least channels
9—11. Other channels may require coil
adjustments. but these need be very slight.

The output of the converter is suitable
for mjection into a London (Band I,
channel 1) tuned receiver. but -other sets
can be accommodated by removing a
few turns from the primary of L6. or by
using brass cores instead of iron dust.

.

Basis of the Converter

The basis of the converter is a pair of ECC81
(12AT7) valves. which are very stable. efficient,
reliable and easily obtainable from surplus supply
firms. The circuit is otherwise quite conventional,
and the unit is casily mounted in practically any
cabinet.

The use of these triode valves gives a very clean
picture quite comparable with that given by a

AAMAMAAAA

v
ALl 33{5750 Fggg&yﬁggcﬁfﬁ IC/9 a5 an RPIO 1KQ oW f(é‘rcg;l;{ﬂ
/ <
dg?{;’ﬁj;, (SE€ TEXT) %”,_' " Spp 10000F OuF (see TExT)
. % E i 260 77 T
sanom 100K(S SRS niLd g
acoiap ¢ Lw 3 Zrska i
INPUT E: —
mé GO TRUT
i
cr2 RECEIVER
enF 25F
c3
100007 |—" "

vt

97— 1000pF
1000 (s00v)
PF o
(s00v) B
E /
14
Si'[ [ TO Mans
(7! 7 3-POLE e
3-way Sug;/c»v
sifrl{‘er RECEIVER
il
HEATER ot on
TRANSFORMER copyer rer
ehassss)
TO MaN
PECEIVER CHASSIS
STAR
TAG S

Fig. 1.—The circuit diagram.
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2 PRACTICAL TELEVISION SERVIC!NG GUIDE

Practicar Tetevision
Servicing Guide

THE COMPONENTS OF TV RECEIVERS

> FEW years ago it would have

been hard to find an experi-
menter with television who had not
graduated by way of radio. Nowa-
days there must be quite a handful
of young people who have come
straight from textbook electricity
into the stream of TV circuitry; for
these beginners there is always a
‘first time’ when the apparently
complex circuitry of a television
receiver must be examined so that
a fault may be repaired.

All complete television receivers
consist essentially of five indepen-
dent, but associated units. They
are the tuner, the sound receiver,
the vision receiver, the scanner, and
the power supply.

The Tuner

This is often a separate unit,
either built in or bolted on to the
main chassis. In older sets it is
common to find the tuner as an
integral part of the receiver. It is
identifiable by one or more of the
fotlowing characteristics:

(a) Channel sclector spindle is

. located nearby.

(b) The first valve is located near
the end of the coaxial socket
which takes the lead from the

I,

(©) The first valve is a double
triode, such as PCC84, PCC88
or in more modern sets PCC89.
Types in the “E” series corres-
ponding, or valves of similar
characteristics, are also found
in this position. Sometimes an
R.F. pentode of the EF80 or
EF91 class is used in this stage,
but this is uncommon in sets
designed to cover Band Il as
well as Band .

(d) The second valve is of the
PCF80 type—a triode-pen-
tode valve used for frequency
changing. Occasionally a
straight R.F. pentode is found
instead, or even a double-diode,
hut these are not usual,

Fig. 1.—A typical turret tuner; these

tuners are used in many receivers and
maoy vary slightly from the type shown.

PRACTICAL TELEVISION wmz<_n_zm GUIDE 23

valve cathode resistor all may be
well. But if the resistor has burnt
out and is open-circuited it
will be regretted that the 0-250V
range was not sclected first,

The Neon-Screwdriver

The neon-screwdriver, which can
be found advertised in this maga-
zine nearly every month, is also a
most useful device. Because of its
very high series resistance only a
very small current flows, and thus
mains voltages or higher can be
tested while holding it in the hand,
the human body’s resistance being
used to complete the circuit. It is
mostly used to test whether a
chassis is “'live; a glow in the neon
tube, in the handle of the screw-
driver, indicates that the mains
plug has been wired the wrong
way round.

Another use is to discover where
the field of the line output trans-
former is. The screwdriver is held
by the blade near to, but not touch-
ing, the transformer, and when
within the 10kc/s field, the neon
tube glows. Other oscillators can
also be tested
in this way, in
particular R.F.
oscillators. The
frameoscillator
oroutputtrans-
former gives no
indication
however,

Fig.2l.—A home-
constructed oscil-
Ioscope—a  valu-
able  iastrument
far tracing many
faults,

The R.F. Indicator

R.F. oscillators are readily tested
roughly for functioning with the
aid of another simple device, which
may be quickly assembled in the
following way.

Using about 4-6ft of twisted flex,
attach one pair of ends to the
meter. Across the other pair wire
a germanium diode—the *“‘surplus”
type sold for a shilling is good
enough-—and use this as a probe.
Sct the meter to a low current
range, and bring the probe near to
the source of oscillation. Unless
the radiation is very feeble an indi-
cation of current will be shown on
the meter, If it reads the wrong
way round, reverse the connections
to the meter,

This device, placed near a coil
carrying R.F., can also be used as a
resonance indicator. The degree of
coupling should be kept low.

Headphones

A pair of headphones is invalhi-
able to the experimenter. When
using them with a receiver of

www americanradiohistorv com
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4 PRACTICAL TELEVISION SERVICING GUIDE

rig. 3.—Test Card C as it is transmitted—a receivar which is working properiy should
present a picture similar to that shown above.

the video output valve, which
modulates the CRT, may be
another straight R.F. pentode, a
multiple valve such as PCF80 or
even a small output pentode
similar to 6CH6.

Timebase Generators and Scan-
ning arrangement.

The scanning section of the
receiver is designed to build up an
apparent picture on the CRT
face. This it does by making a spot
of light fly across the tube in a
regular pattern at an exceedingly
fast rate. The brightness of this
spot, at any instant, depends upon
the output from the vision re-
ceiver, and so-—all being well—
the details of a picture are built up

progressively. There is, of course,
no_picture on the screen, only a
flying spot of light of varying
brightness. The phenomenon of
“persistence of vision” does the
rest. Each “picture” takes about
1/25sec to trace out completely
and consists of two interlaced half-
pictures of about 200 lines each,
the lines of one half being accur-
ately placed between the lines of
the other haif picture. Accuracy of
sweep, as well as accuracy of inter-
lace. is thus vital for the correct
presentation of the transmitted
signal.

The transmitted signal contains
pulses which ensure correct syn-
chronisation of both line and frame
scan circuits. These pulses have to

PRACTICAL TELEVISION SERVICING GUIDE 21

Check all the components asso-
ciated with the sync ‘scpurator
stage, referring to circuit diagram
for correct values.

35. Hum on picture. First sus-
pect breakdown of the smoothing
capacitor with H.T supply cur-
rents, especially if there is only one
dark bar in the picture. Note also
if’ the sides of picture are bent—
this makes above diagnosis certain,
If the hum bar is present only when
a picture is showing, the possibility
exists of A.C. ripple in the R.F. or
I.F. amplifier (heater-cathode leak).
Suspect also heater-cathode leak in
the video stage. or at worst heater-
cathode leakage (without actual
breakdown) in the CRT. If the
latter is the case fit a heater
isolating transformer, cathode of
the CRT preferably connected to
centre-tap of the heater winding,

36. “Ghosts” on Picture—some-
times confused with “'ringing”. Try
another channel but il the ghost
disappears or changes materially,
the cause is multiple path reception,
and re-orienting or re-siting of the
aerial may be needed to correct the
fault.

37. Ragged verticals—a poor
signal will often cause this and so
increase contrast to improve the
picture. If the ragged appearance
does not improve with increased
signal, especially if loss of interlace
is noted, the probable cause is
corona discharge from the line
output transformer, the EHT recti-
fier or the CRT final anode lead,
or perhaps poor earthing to the
chassis of the outer conductive
coating of the tube. If this is so the
characteristic smell of ozone may
be present, or when the receiver

Fig. 19.—Ffrome scuu coil current with-
out linearising—shows severe trans-
former distortion.

chassis is viewed in the dark the
characteristic  blue-glow leakage
around any high potential parts
may be seen. Make sure there are
no sharp edges or corners on such
parts but if so, cover them
thoroughly with cellulose cement
(heavy coating) or use silicone
grease, especially where dampness
is suspected. A ball of Plasticene
often helps temporarily and is use-
ful for diagnosis but it should not
be left in position permanently as it
soon breaks down and the effect
may then be worse than before.

THE USE OF
INSTRUMENTS
IN TELEVISION

SERVICING

Many people will, quite under-
standably, imagine that for the

www americanradiohistorv com
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tube. Small inductors, which carry
adjustable iron or ferrite cores, are
normally included in the line out-
put stage. These afford control of
the width of the picture and its
linearity. Sometimes only a line-
arity control is fitted, sometimes
only a width control.

Occasionally the whole line out-
put stage is enclosed in a large can
of aluminium, which is filled with
transformer oil and sculed. This is
instantly recognisable by its bu Id,
as no other can in the receiver will
be half as large.

The Scan Coils

These are always fitted as far
“forward” as possible on the neck
of the cathode ray tube. Modern
types are very different in appear-
ance from older coils, but all have
the same function. Within the
assembly are two pairs of coils.
One pair is fitted so as to produce
across the neck of the tube a saw-
tooth magnetic field which gives
rise to the frame or vertical deflec-
tions; the other pair of coils pro-

PRACTICAL TELEVISION SERVICING GUIDE

> Fig. 5. — Timebase
components; on the
left, a line output
tronsformer with its
soldered-in EHT
rectifier; in  the
centre, a width con-
trol; and, on the
right, a frame output
troncformer— which
is very similar in
appcarance to on
audio output trons-
former.

duces a sawtooth
field  vertically
through the neck

? of the tube. and
this causes the spot of light to be
deflected horizontally to form the
lines ot the picture. These coils are
Iways well insulated, and they
have to carry quite heavy currents.
Faults in these are not very com-
mon as the temperature rise has to
be limited or the CRT may be
damaged by the heat, and the
robust construction necded for this
purposc helps to ensure reliab ty.

Other CRT Components

Apuart from the base for the tube,
which is alwidys casily recognised,
certain other components are found
on the neck of the tube. Starting
from immcdiately behind the scan
coils. the first unit to be met with
be the focusing magnet; some-
times  this is  omitted entirely,
however, when an clectrostaticaly
tocused tube is in use. The magnet
is always in the form of a ring of
large dimensions—sometimes an
elcctromagnet, but more usually a
permanent magnet. The magnet is
SO arranged as to form a sirong
field lengthwise along the neck of

PRACTICAL TELEVISION SERVICING GUIDE 19

Fig. 11— Approximately parabolic vol-

tage ocross the linearising capacitor

in the correction circuit ta o frame
oscillator.

input signal low so that the AGC
line, if fitted, does not come into
action.

If the LLF. is not known or the
signal generator is not very accur-
ately calibrated, proceed as follows:
With the aerial lcad removed, inject
the signal at low level, modulated,
0 give a pattern on the CRT
screen. Alter the input frequency
until this pattern is at a minimum,
The input signal is now that of the
sound trap and is correct. Now
adjust all the sound I.F. transfor-
mer cores for maximum sound
output.

If, after this adjustment, the
effect is still in evidence, suspect
damping in the sound I.F, ampli-
fier, especially if a tendency
towards instability occurs. Check
all decoupling circuits, especially
the grid and screen circuits, or the
cathode decoupling condensers,
and see if there are any dry joints
in the suppressor grid = earth-
connections,

28. Uncontrollable brilliance.

There are two chiel causes of this
fault, the first being the feed to
the video output valve anode has
been disconnected : check the anode
components for continuity. The
hrilliance control itsell may have
too high a setting, if a fault has
arisen either in the potentiometer
itself or in a resistor between the
control and chassis.. Replace any
component after checking where
necessary.

The, other possible source of
trouble is a heater-cathode short
within the CRT. This is best check-
ed by substituting a borrowed CRT
where possible, although an ohm-
meter may give a fairly reliable
check. 1If this is found to be the
defect, fit a low capacity trans-
former, to isolate the heater from
anything else. Series heater con-
nections to the tube, as is us

ual
practice nowadays. necessitale a
transformer with mains primary.
When fitting, insert a small ther-
mistor in the mains lead 10 the
transformer to help limit current
surges on switching on from cold.

29. No EHT (and thercfore no
raster). It the EHT rectifier lights,
possibly glowing blue inside, re-
move the EHT cup from the tube
and see if the EHT appears. If this
is the case, the tube is defective and
should be replaced.

On the other hand if the EHT
rectifier does not light and a line
whistle is present, ensure that the
rectifier heater is intact. If the line
tle is not present, check the
line oscillator, line output valve
and boost diode, preferably by
substitution. If these valves are all
correct, check the associated com-
ponents, especially where a blocks
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8 PRACTICAL TELEVISION SERVICING GUIDE

supplies are very similar indeed to
those of any other electronic de-
vice, they are almost invariably
found towards the rcar of the
chassis, where ventilation is easier.
It may be expected however, that,
as silicon rectifiers become more
widely used for H.T. rectification,
the power supplics may be found
anywhere that space permits, If
thermionic valves are used it is
common practice to usc two in
parallel since the current supply to
the 1eceiver may be anything up to
400mA.  Selenium  recuifiers are
often employed, and cooling by
contact with the chassis is used on
a number of receivers.

The smoothing capacitors are
usually much larger in capacity
than those used in radio receivers.
Values of 60, 100 or even 200uF
are usual; large capacitance has to
be used because the smoothing
choke—which has to carry a heavy
current and therefore requires to
be wound with heavy gauge wire—
cannot be of very high inductance—
5 to 10H is about the largest value
found in practice.

In some older receivers a large
A.C. mains transformer not only
provides the valve heater and H.T.
requirements, but also 4-6kV for

"FAULTS AND

Faults in television receivers
usually occur as a result of either
incorrect adjustment of the various
controls—often owing to ageing of
components—or due to the partial
or complete failure of one or more
components. If a receiver displays
an apparent fault it is always
necessary to try re-adjustment of
the controls first. If the fault

Fig. 1.—The scan coils in position on
the neck of the tube; the picture-
positioning magnet and the ion-trap
magnet may also be seen, If the scan
coils are not as far along the neck of
the tube as possible, the corners of
the picture may be cut off (see Fig. I4,
on vnNm 16).

the QN._, :_m: tension. Tt should
be noted carefully that this is
potentially a very dangerous com-
ponent, and the utmost care is
needed in inspecting the receiver
with current flowing. Mis-handling
of this transformer can be fatal.

THEIR CURES

symptom still prevails, it may be
inferred that some failure has
occurred, although the failure may
be no more than the normal
“wearing-out” of a valve. In the
ensuing paragraphs, therefore,
faults are classified accordingly as
incorfect adjustment and failure of
components.

PRACTICAL TELEVISION SERVICING GUIDE 17

23. Sound, no picture, no raster.
Assuming that the A.C./D.C. tech-
nigue rules out the possibility of
this fault betng caused by a defec-
tive CRT heater, the following
procedure should @n taken.

First check for adjustments as in
paragraph 1 above. If EHT is
present suspect CRT supply to the
first angde. The voltage present
should be ahout 350-450V. hut it
may be fed through a high-value
resistor, giving a low indication.
Check the voltage between the
CRT cathode and the chassis and if
there is full H.T. voltage, not
varying with contrast contro! set-
ting, suspect the video amplifier
cathode components open-circuit.
Test and replace as necessary,
using a resistor of adequate
wattage. Check the H.T. feed to
the brilliance control; commonly
the grid of the CRT will maintain
a little positive but will be below
H.T. potentiai. When at the chassis
potential, replace the defective feed
resistor or control potentiometer
as needed.

24. Sound, raster and no picture.
Repeat the adjustments given in the
above paragraph. Ensure that the
oscillator is in tune as this defect
is easily obtained by de-tuning of
this component. Inspect the vision
amplifier 1.F. valves: if one or more
screen or anode is overheating
(red hot, or glass envelope hotter
than the others) it indicates I.F.
instability. Inspect video output
valve: if overheating, this also is a
sign of LF. instability or peak-
white picture. Ensure that all de-
coupling capacitors in the LF,
amplifiers are not defective by

bridging with a good one (2000pF,

Fig. 15. A multi-range signal generator.

short leads). Check that screening
is well secured to chassis, and for
any dry joints—soldering tags are
especially suspect. Check the
valves by tapping with a rubber
mallet (a pencil thrust through an
eraser)—temporary clearance of
the fault may mean an internally
disconnected screen connection. 1f
there is evidence of instability,
make sure that the voltages at each
vision I.F. amplifier anode and
screen is about equal to H.T. or a
little less, depending upon de-
coupling. Inspect decoupling resis-
tors for burning; burning may
indicate short-circuited decoupling
capacitor.

Inspect the video detector com-
ponents, including the germanium
diode if one is used, and ensure that
its forward and backward resis-
tances are normal by temporary
unsoldering at one end (care is
needed not to overheat this com-
ponent and so a “thermal shunt”
should be used).

The video output componcnts
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10 PRACTICAL TELEVISION SERVICING GUIDE

generators. The cure is the same as
for the previous two cases. If
multiple images appear with nor-
mal width or with heavily fluctuat-
ing picture, aircraft arc overhcad
and giving rise to multiple path
reception. Nothing can be done
except to wait for conditions to
improve.

5. Insufficient scan. This will
cause black borders to appcar at
the sides of the picture, and some-
times at the top and bottom as
well and indicates that the width
and height controls need re-setting.
If no further adjustment is possible,
see that the mains adjustment panel
is set to the correct voltage. If this
causes no improvement, the H.T.
rectifier may need replacement.

6. Picture rolis upward or down-
ward. Re-setting the frame-hold
(vertical hold) control should cure
this and lock the picture. Inspect
the interface of lines with a small

hand lens, or through the aperture
of a match-box with the tray re-
moved. Adjust” the vertical hold
control for best interlace consistent
with the correct lock.

7. Flyback lines showing on
picture. Reduce the brightness and
if lines persist, the vertical hold is
not operating, even if the picture
is stationary (usually it will be
jittering or “bouncing”). Re-adjust
the frame hold control. An exces-
sively powerful signal may also
cause this effect and therefore try
reducing the contrast. (See Fig. 11).

8. No picture, no sound, good
raster. Make sure that the.aenal is
plugged in; butif the fault persists,
change n:»::im and listen for the
characteristic line whistle, 1f this is
present, wait until the transmitter
fault is cleared. The line whistle
may be ragged, and edges of the
raster also unsteady, and so ensure
that the aerial has not blown down.

¥ .

s s
I

Fig. 9.—Rectifiers used in tefevision sets;

o i -
R o

T e e r———— e

a typical valve rectifier, two farge, metal,

rectifiers, and two of the latest, midget, sificon rectifiers (as used in our “ Olympic™’
recefver),
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horizontal and vertical form, un-
less a fault has developed in the
time-base- generators. Always ad-
just with the horizontal width and
vertical height a little short of the
full extent. Correct if possible on
Test Card C. When satisfactory
width and height can be advanced
so that the picture fills the screen,
If Test Card C cannot be used, a
pattern generator may be nBv_S‘g
instead or a plain signal generator
set a little above or below the
frequency being received so as to
cause patterning. When linearity is
correct the patterning will be regu-
lar, with uniform spacing. This
patterning however tends to drift
about on the tube, as a rule, and
does not remain stationary; how-
ever, in the absence of the test card,
it can be used satisfactorily, so long
as the signal does not cause inter-
ference with the synchronisation.

2l. Bowing of Verticals. In
receivers having over 70deg deflec-
tion, correction magnets of small

Fig. 13.—Exessive
distortion which
may have op-
peared wwddenly
may be doe to
the presence of a
magnetised object
near the tube (see

size are- norm-
ally fitted on
the scan coils:
usually in
small pocketsin
the polythene
insulation or at
the end of
aluminium
“arms”  stick-
ing out from the assembly. If the
verticals are much bowed, suspect
that the magnets need adjustment
or one has fallen out of its
“pocket”. Reduce the width until
a jin. border appears at each side
and referring to Test Card C adjust
the position of the magnets by
slightly bending the aluminium
arms so that the first vertical line
on the card (not the border of the
picture) is correct. Now the width
can be increased to fill the screen.

Sometimes bowing of verticals
occurs when flywheel sync is fitted
to the receiver. No adjusiment is
possible in this case as a component
fault is to be inferred, but shight re-
adjustment of the line-hold control
may alleviate the trouble enough
for normal reception.

RECEIVER FAULTS
22. No picture, no sound, no
raster. Ensure the set is switched
on: check mains and fuses of the
domestic supply, if necessary, and
those of the set.
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12 PRACTICAL TELEVISION SERVICING GUIDE

voltage is correctly selected.
When the above points are
correct, and the area is within
the normal service area for the
transmitter, infer a fault in the
receiver if the fault persists.

(b) Interference due to electrical
machines is usually associated
with some noise in the sound
receiver also, though this need
not be great. There is littlc that
can be done about it.

13. “Ringing.” This is nearly
always caused by phase distortion
of the signal at some point or other.
This may in turn be caused by
multiple-path reception; a large
reflecting object located near by (a
gasometer or steel-framed build-
ing), is a common source of reflec-
tion. Nothing can be done to
eliminate it, but the effect can be
reduced by accurate re-positioning
of the aerial, a swing of 5-20deg is
usually enough to make the
“ghosts™ tolerable in a good pro-
portion of cases. Before this is

Fig.11.—Excessive

brightness results

in the flyback lines

showing on the

picture (see para-

graph 7 on page
10).

undertaken
however it will
be as well to
see that the
oscillator is ac-
curately tuned
by means of
the “fine tun-
ing” control, if
fitted. The os-
cillator tuning
inductance may
have to be adjusted in bad cases.

Another cause of “‘ringing” is
the mis-alignment of *‘sound traps”
in the vision 1.F. amplifier, but this
is not a likely cause in a receiver
which has been functioning
correctly.

14. Poor focus

(a) at the edges of the picture
only. This is quite normal, and
does not necessarily indicate a
mis-alignment. Slight readjust-
ment of the focus control
should enable an optimum,
over most of the tube face, to
be obtained. With electro-
statically focused tubes, a con-
trol for focus is not always
provided, and if the edges out
of focus are unpleasant, at the
normal viewing distance, a
fault must be inferred, but first
ensure that the mains voltage
adjustment is correctly set.

(b) focus poor overall. Adjust

focus control for oEm.BcB
results. If this control is in-

PRACTICAL TELEVISION SERVICING GUIDE 13

effective or not fully effective,
check the mains voltage adjust-
ment. Make sure that the
brilliance contreol is not too far
advanced, and that the outer
conductive coating of the
CRT is properly “earthed”
to the chassis,

15. “Patterning”. Signals enter-
ing . the receiver alongside the
required signals and ‘“beating”
with the local oscillator, signal
frequency, vision intermediate fre-
quency, or the higher video
(picture) frequencies, cause the
interfering signal. It corresponds
to a heterodyne whistle on sound
radio. Check the fine tuning con-
trol, if one is fitted, and that the
acrial plug is properly inserted
(loose or high-resistance contacts
can cause the whole lead-in cable
to act as an aerial picking-up short-
wave or even medium-wave signals
which can interfere). The mains
plug must be correctly wired (the
chassis of {the
receiver should
not be “live”
when  tested
with a neon-
lamp  screw-
driver),” If this
does not clear
the patterning,

Fig. 12.—The ef-
fect of R.F. inter-
ference on the
picture; the lines
over the picture
may change their
position at ran-
dom end may not
be so prominent
as those illus-
trated.

the corréct connection should be
made if it is discovercd that an
error has occurred in installing.
Slight LF. instability can also
cause patterning of a random
nature, or “streaking™ after peak-
white objects on the screen. The
mains voltage should be readjusted
if incorrect as too much H.T. can
give rise to this symptom. Pattern-
ing may also be caused by Band [
“break-through’ on to Band III.
Aerial down leads being inserted in
the wrong coaxial sockets may be
the faults here. If persistent
patterning occurs at all times of the
day, break-through is a likely
cause, and there are probably faulty
componénts in the receiver.

16. 3.5 Mc/s “dotting’’. When a
receiver is capable of 3Mc/s resolu-
tion or beiter, this fault may occur
if the oscillator is a little off-time.
If the distortion is only slight, no
correction is necessary because it is
hardly noticeable. When it proves
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Jon pole C
r Bandswitch
>
RB,CI2,CI3
vi ECC&I ve eccs/ LSRICI4
'S
For destination of wMc 'denotes
vnmarked leads earthing
see Valvebase connections
connections to chassis
! 4
|
P 0

Paxolin panels insulating
coaxrg/ sockets
from Cchassis

g |Output
to receiver

Fig. 2.—The underchassis layout and wiring of the converter.

multi-channel receiver. In addition. the use of
triodes throughout reduces the demands of H.T.
to appmxxmately 18MA, which is easily supplied
by the main receiver. Heater supplies are obtained
from a small independent transformer mounted n
a convenient posttion inside the cabinet. or on the
main receiver chassis, and fed from the “'set” side
of the main on/oft switch. Switching includes

The wiring of the converter.

. available have the spigotted base.

breaking the heater supply: thus the converter
valves are only n use when required. and the
switch contacts have only to deal with 6:3V.

Control Switches
Two control knobs are used: one for switching
from BBC to ITV. and one for fine tuning which,

once set. normally needs very little subsequent
adjustment. The channel switch has three posi-
tions. BBC. BBC plus ITV warming up. [TV. In

the second position indication that 1TV is ready
to be switched is given bv breakthrough of that
signal on the screen. | have found this much more
useful than direct switching: the valves take only
a few seconds to heat up and a great deal of
screening is avoided. Switching back to BBC is,
of course. instantaneous.

The strength of the ITV signal is matched to
that of the BBC by the value of the cathode bias
-esistor in the first stage. This resistor is mounted
i an easily accessible position for replacement.
Several values are tried—varving from about 75Q
for maximum gain to 1-5k or so where the 1TV
signal is particularly strong. A value of 150Q is
a good smrtmg point for prelxmmary tuning.

The circuit is given 1n Fig. 1. and the practical
jayout in Fig 2. Coils are wound on standard
1in formers of the flat base type. [f the only type
this can ecither
be cut oft or filed. The onlv screening needed is
round the output stage fo prevent feedback,
although R3 and R4 are deliberately specified W
to provide a measure of screening between L1 and
L3 by their extra bulk compared with {W com-
ponents.
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Hole sizes

53— R

A

1 )
el

For detarls
of screen
see Fig.3b

!
1 Position

i of screen fa— 1" g”g,’,%f/?‘"rfr"'
......................................... LTSN Ut - .- A,

Paxo//‘ilv l ngg é//n r
L pane !
E‘/(Ours/de) . {Outsidc)\“;

= .14 T T
ﬁl//sma// fixing : —E/ s, :
oles are i"dia P Bt PR PP ) /] s «

© %] { } K

T

Fig. 3(a).—Drilling details of the chassis.

Winding the Coils

Details of the coils are given in Fig. 4. The
coils, L3 and L4, are inductively coupled by
mounting close together—at about in. between
the former centres. These two coils must be
wound in the same direction. Coil L2 is self-
supporting and wound on an #in. drill shank for
forming. It is not necessary to drill holes in the
chassis for the adjustment of the coil cores, as all
tuning is carried out from the top.

-1t is of utmost importance that the aerial sockets
and output lead are isolated from the chassis as

shown. This is applicable to all A.C./D.C.
apparatus. It is highly dangerous to omit these
_precautions. The aerial sockets themselves are

mounted on pieces of paxolin isolated from the
chassis. Holes are drilled in the chassis to clear
the fixing bolts and centre contact.

No base cover has ever been used on the chassis
and this helps to prevent oscillator drift through
excessive heat. The unit is usually mounted inside,
on the left (looking at the back) of the cabinet,
just behind the back cover, with appropriate holes
cut in this for the aerial sockets and output lead.
For mounting on the right-hand side, the converter
is either constructed *‘ mirror-wise” (laterally
reversed), to the layout shown, or turned upside
down (with the switch at the top). Thus the con-
trol knobs spindles will protrude through drillings
provided in the cabinet side in a very convenient
position.

Tuning

Tuning is straightforward and easy. On several
of the converters made, in fact, the 1TV signal
was received immediately on switching on!
Normally, tuning takes about 60sec. and if the
layout is carefully followed results are guaranteed.

‘

Various types of switch have been tried, but the
best so’ far used is a 3-pole, 3-way component.
This is wired as shown in the layout diagram.
Complete screening of the BBC input wires is
necessary, even though that signal is earthed when
in the 1TV receiving position. Microphone
screened cable is the most satisfactory as it is easily
handled in very short lengths, is thin and insulated
externally. The screening braid should be taken
right up to the very tips and well earthed. The
output lead should be kept as short as possible
when the unit is finally installed, and securely
clamped inside the chassis to prevent movement.
This output lead, of course, will be standard
coaxial aerial cable. .

On many older sets it will be found that the
acrial input sockets are designed for twin feeder—

although invariably the lead-in is unbalanced
coaxial. This may be modified by fitting a coaxial
24" i
l | Top edge” ’% i
$- ™ < Hdle for' ‘
Stot for H
BT oy “FIE ] o
HT+ lead ; 137
to L6 H
Hole for )
<+ $H,7,'+ feed L6 primar’fé- L&
bottom ledd H
hole ; R

Atumintum Screen (1 off) ]
Fig. 3(b).—The interstage screen.

socket in place of the twin sockets. This modifi-
cation is, in most cases, quite simple. Where
maximum efliciency is required the input coil of
the receiver may be rewound, but this is rarely
justified. :
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The fine tuner. usually obtainable as a 0-50pF°
airspaced type with ceramic base is maditied by
carefully pulling off the vanes until only two are
left—onc moving and one fixed—spaced one vane
apart. This gives a very fine control.

Wiring
Wiring. of course. must be kept short and direct

and all soldered joints very tirmly made.
in  particular,

All

“earthy” joints, in must be very

Front view of the converter.

efficient. and long earthing wires avoided. For
Band 111 work. besides the usual soldering iron,
drill. screwdriver and thin-nosed pliers. a pair
of long tweezers is necessary.

Construction is commenced by cutting and
drilling the small aluminium chassis and screen to
the recommended dimensions shown in Fig. 3. The
chassis is assembled complete with the screen,
valveholders. coaxial sockets and tags. and the
output coil (L.6) is next wound and bolted in posi-
tion. A piece of sleeving is passed over the
bottom lead of the primary winding. passing
through the hole in the screen. and the end of the
lead soldered to pin 1 of V2. Keep the wire close
to the chassis side round the valveholder base.

Tag Strip
Now bolt in the long tag strip. install a 2-3ft
Tength of red p.v.c. covered wire for the H.T.

supply. passing 1t out through the screen and base
holes provided. and solder R10. C17 and CIR in
place. Take a red p.v.c. covered lead from the
junction of RI0 and C18 and pass it through a

‘—_;7 Sec. ?))))))
PR |
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hole in the screen to a small insulated tag inside
the switch compartment for the H.T. supply to
the output coil primary. This arrangement could
very conveniently take the form of a lead-through
capacitor. if onc is available. Solder the top lead
of the primary of the output coil to this.

Now wire the heaters. positioning C7 and Cl1
round the bases of the valveholders close to the
chassis.  Make all necessary ecarth connections
from the valveholders and take to the star-shaped
tags mounted as shown (one for each section). It
1s important to group all “earth™ ‘connections as
shown. Now solder all the remaining components
with the ecxception of C2, C3, Ri, R3, C8, C9,
C13, C14 and C15.

(To be continued)

LIST OF BASIC COMPONENTS

Sin. x 9in. and 3in. x llin. of sheet aluminium.

Two B9A valveholders (ceramic or moulded).

Two L(mxml chassis sockets.

Five %in. coil formers (flat base type) and iron
dust cores.

One tag strip (two wide-spaced fags).

One single insulated tag — or feed-through
capavcitor.

One S0pF single gang air-spaced ceramic tuning
condenser.

One 3-pole. 3-way switch.

One heater transtormer (6:3V,
Two valves, ECC81 or 12AT7.
Capacitors:

Three 2pF tubular ceramic condensers.

One 10pF tubular ceramic condenser.

One 25pF tubular ceramic condenser (pre-
ferably with a negative temperature
cocefficient).

Ten 1.000pk
(500V W),

One 1.500pF tubular ceramic condenser.

One O14F waxed tubular condenser
(500VW),

Resistors:

Two 1500

One §-5k.

One 12k.

One 47k.

One 220k.

Two 100k 1W,

One 68k TW.

One 1k or 6k 2W resistor (R10).

One coaxial plug.

1A).

tubular ceramic condensers

AW

Sec

Ly ( SUj ort/n ) 3
Primary pP g, Primary
[ turn pvc, 6 turns E’é turns 2turns S turns /4 turns 32 swg.
covered wire 26 swg enam. /8 swg tinned 18 swq. tinned 18 swg tinned Sitk covered wire
Secondary coppér wire \copper wire copper wire ) copper wire Secondary
Jturns 18 swg. Ye” interns! - 2 turns as above
tinned copper wire drgmeter Both wound in ss'me d/f-ecnon Secure with
and mounted J/g to /& gpart gdhesrve tape
between centres

Fig. 4.—Coil winding details.
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Line OSCillator A
s Q1A Syne Circuits

No. |—FIRST CONSIDERATIONS

) CIRCUIT diagram of a television receiver can
A easily be divided into several groups of circuits,
each having a well defined job to do. On
further examination of any of these groups, it is
found that they have a carefully chosen balance of
quite a large number of characteristics and com-
promises, and this is one of the main responsibilities
of the development engineer. However good the basic
circuit may be, it is of little use to the receiver, as a
whole, until it has been engineered to suit the parti-
cular circumstances, and this is especially true of line
oscillator and line sync circuits.
The purpose of these articles is not to describe

individual types of circuit in detail, as such circuits,

may easily be obtained from the many books on the
subject, but rather to discuss the characteristics which
need to be built into them, and some of the practical
means of obtaining the right sort of behaviour.

The Line Oscillator

The basic function of the line oscillator is to
produce a series of large negative going pulses, at
the correct time intervals, to drive the line output
valve. This sounds fairly straightforward, but
examination of the full list of requirements will show
which practical techniques are needed to deal with the
situation.  The author has attempted to look at these
matters from the points of view of both the profes-
sional engineer and the home constructor, because
they are not always the same. Below is the list of
requirements considered necessary for the correct
functioning of the line oscillator:

a satisfactory output pulse;

an adequate hold range and free running range;

a low oscillator frequency drift;

a good self-starting characteristic;

a small change of oscillator frequency with
picture brightness;

satisfactory circuit tolerances and component
ratings.

The Output Pulse

One of the first things needed to be known is the
size of pulse required in order to switch the line output
vaive on and off completely during each cycle. During
flyback, when the valve is not conducting, the anode
voltage may be anything up to 6kV, and so it will
clearly need quite a large negative grid voltage to
ensure that it is safely cut off. This information can
be found in the manufacturers’ published data, and
is commonly 100-130V.

Most of the common oscillator circuits will give an
output of this size with the anode taken to the H.T.
iine, but if any difficulty is experienced it may be
possible to take the anode to boost H.T. instead,
providing that the current drain is not more than
about ImA. The boost H.T. is often 400-500V, and
so a much larger pulse can be obtained. In some
cases it is also helpful to use the highest value of grid

By A. G. Priestley

leak resistor for the line output valve that the makers
will permit.

To make sure that the pulse is large enough, try
reducing the H.T. supply to the line oscillator only
by about 20 per cent, and note whether any change of
picture brightness occurs. If there is none, then the
drive is adequate for that particular output valve.

The next thing to do is to make sure that the
leading edge of the pulse is steep enough to cut off
the grid betore a significant amount of the flyback
energy in the transformer has had a chance to escape
through the valve. To avoid this, the negative pulse
fed to the grid should reach the cut-off voltage in
under 1 sec (1/1,000,000th of a second). If you know
that the pulse is large enough, from previous exper-
ience of the circuit, then the reduced H.T. test of the
oscillator will tell you whether it is steep enough.

Blocking oscillators and ordinary multivibrators
are usually satisfactory, but some sine-wave types,
often used in flywheel circuits, and a special muiti-
vibrator which uses the line output stage as one half
of it, may give trouble. The cure here is to make the
output time constant shorter, or else to apply some
more high frequency positive feedback. One useful
way of doing this is to connect a small capacitor of
about 39pF between the screen of the line output
valve and the grid of the oscillator. Any improvement
will be shown by an increase in EHT, and therefore
of picture brightness, at any particular setting of the
brilliance control. A typical example of this technique
is shown in Fig. 1.

Positive
reedback

JI90F approx.

Osciiiator

Fig. 1.—Improving the steepness of the oscillator
output pulse by adding a positive-going pulse on to
the grid from the line output stage.
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Three minfature valves and Metal Rectifier. A.C. mains 200/260 v, Inter;

nal modulation of 400 c.p.s. to a depth of 30 per cent; Modulated or

unmodulsted R.F. output continuousiy variable 100 millivolta. C.W.

and mod. switch, variable A.F. output, Magic eye as oulpul indleator.

Accuracy = 2 per cent.

10. SIGNAL GENERATORS. (‘uh £4.19.6 or 25/- deposlt and 4 monthly
{myments of 21/6, F. & P. 5/-. Coverage 120 ke/s to 84 Mc/s. Case
0 x 81 x 44in. 8ize of scale 6§ x 3}in. 2 valves and rectifler. A.C. maips
230-250 v, Internal modulation of 400 c.p.s. to a deplh of 30 per cent,
modulated or unmodulated R.F. output continuously variable 100 miliivolts.
C.W. and mod. switch variable A.¥. output and moving coil output meter.
Accuracy 4 2 per cent.

11. BATTERY RECORD PLAYER AND AMPLIFIER. Comprising 45 r.p.m
“Btarr” motor, "Acos’ cryatal pick-up, 3 transistor push-pull amplifiers
complete with transistors. Output 800 milllwatts, 48/8, . & P. 3/6.

i2. 8-WATT PUSH-PULL AMPLIFIER COMPLETE WITH CRYSTAL MIKE
AND 8in, LOUDSPEAKER. A.C. maine 200-260 v. Bize 10} x 6} x 2}In.
8 valves. I.1% pen,, 2 trlodes, 2 outpit pens and rectifier. For use with
all maker and type of pick-up and mike. Negative feed hack Two inpnts,
mike and gram. and trols for same. ls for Bass and
‘I'reble lift. Respouse flat from 40 eycles to lD kefs, 4 2 db; 4 db down to
20 kefs. Output 8 watte at 5 per cent distortion. Noise level 40 db down
all hum.  Qutput transformer tapped for 3 and 15 ohms speech coils. ¥or
use with 8td. or L.P. records, musical instruments such as guitars, etc.
24.19.6, P. & P. 7/6 or 20/ deposmit plus 1. & P. 7/6 and 4 monthly
paymenta of 23/-,

13, B.S.R. MONARCH UA8 WITH FUL-F1 HEAD. 4-speed, plays 10 records,
12in., 10in., or 7in. at 16, 33, 45 or 78 r.p.n. Intermixes 7in., 10in.
12in. records of the same speed. Has manual play position: colour, bmwu
Duncosionr: 12§ x 103in. 8pace required above baseboard ¢{iin., below
bascboard 23In. Titted with Ful Plt\mm\ er crystal head. £6.19.8. P. & P. 6/
With Stereo Head, £7.19.6. P. . B/

14 TRANSISTOR TESTER, For both I‘.N.P. and N.P.N, trausistors incorporat-
ing moving coll meter. Tn metal case, size 44 x 3] ¥ 1{in. Beale marked in
kain and leakage. 18/8, P. & P. 2/6.

15. PUSH-PULL OUTPUT S8TAGE Inciusive of transisiors with input and
output transformers to match 3 ohms speech coii, suitable for use with the
POCKET RADIO. Kit of parts, including transigtors. 19/6, P. & P. 1/6.
Wiriog dagram 1/8, iree with kit.

i6. PORTABLE AMPLIFIER. On pmmed cireuit for A.C. Malns 200/280 v.

g:)z/z 4]”&3[1': lenth tone and volume control Valves: ECLS2 and EZ80.

RADIO & T.V. COMPONENTS

{Acton) LTD.
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BARGAINS

. 2-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, PRINTED

CIRCUIT AND FERRITE ROD. Bize 34 x 47 x {in. Tunable over medium

and long waves, Bet of parts 1 caae, i and

all necessary components (less bLatteries—available mywhere at 10d.).

22/6, . & P. 1/8. Wiring dlagram 1/6, free with kit.

S-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER. Pius

Germanium Diode and Priuted Circuit. Blze 3} x 4 x {in. Yerrite Rod

Acrial, Two Burface Barrier Transistors and one Audio. Tunable over

medium and long waves. To build yoursel! 39/6, P. & P. 1/6. Circuit

diagram 1/8, free with kit. All parts o! items 1 and 2 sold separately.

. DOUBLE BEAM “SCOPE” for D.C. and A.C. APPLICATIONS. A high
¥ain, extremely stable differential Y-umiplifier (30 mV/C.M.). Provide ample
unnl!mtv with A.C. or D.C. inputs. Espeolally suitable for measurements of

i operating di where of D.C. ievels is 0f para-
mount importance. Push-pull X amplifier: Fly-back suppression: Interiial
Time-base Scan Wavelform available ror external use: pulse output avaliable
fur checking TV line O/P Trausformers, etc. Frovision 1or external-—1/P
and CRT Brightnees Modulatlon A.C. maigr 200/250 v. £19.18.0, P. & P.
7/8 or 50/- deposit plus I'. & 7/6 and 12 montbly payments of 33/4.
FULL 12 MONTHS’ GUAI{AI\TEL INCLUDING VALVES aund TUBE.

. A.C./D.C. POCKET MULTI-METER KIT. “n. moving coil meter, scale
calibrated in A.C./D.C. volts, ohms and milliamps. Voltage range A.C./D.C,
0-50, 0-100, 0-250, 0-500. Milliamnps 0-10, 0-100. Ohmy range 0-10,000.
Frout panel, range switch, wirewound pot (for obms zero setting), toggle
switch, resistor and rectitier. 19/6, I'. & P. 1/6. Wiring diagram 1/-, free
with kit.

. CHANNEL TUNER. Will tune to all Band 1 and Band III stations. Complete
with I.C.C.84 and P.C.F.80 valves (in series) I.LF. 16-19 or 43-38. Can te
miodidied as an aerial converter (instructions supplied). 32/8, plus 3/6 P, & P,
HEATER TRANSFORMER to suit above, 200-250 v., 6/-, plus 1/8 P. & ¥’|

5. MAINS TRANSFORMERS. All with tapped primaries, 200-250 voits, 0- 160

180, 200 v., 60 mA, 6.3 v. 2 amps, 10/6. 280-0-280 80 mA, 6.3 v. 2 awp,
6.3 v. t amp, 16/6. 350-0-350 v., 70 mA, 6.3 v. 1 amp, 6.3 v. 22 amp, 10/8,

250-250 v. 70 mA, 6.8 v. 2amp, 10/6. I'. & P. 3/-.

WOLSEY 3-ELEMENT FOLDED DIPOLE. I1.T.V. Aerial less mounting

bracket for external use, complete with 12 yds. of coaxlal cable, 13/~;

4-element, 17/6. P. & P. 3/,

BUILT POWER SUPPLY UNIT, A.C. Mains 200-250 v. D.C. Output

250 v. at 75 mA. Also 6.3 v.. 2 amp. heater winding. 21/-, P. & P. 3/6.

SIGNAL GENERATORS. Cash £6.19.8 or 25/ deposit and 6 wonthly

payments of 81/8, P. & P. 5/-. Coverage 100 kc/s to 100 Mc/s on funda~-

mentals and 100 Mc/s to 200 Mc/s on harmonics.! Case 10 x 6{ x 5iin

]

]

>~

@

2

® =

SATISFACTION
GUARANTEED
OR

. MONEY
. REFUNDED

23c HIGH STREET, ACTON,
LONDON, W.3.

ALL ENQUIRIES S.A.E.
GOODS NOT DISPATCHED QUTSIDE U.K,
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Midland “New Alumina”™ rebuilt C.R.T.s conform to
the highest standard of reliability—otfering you the
finest value available today. Each tube is completely
rescreened, aluminised and fitted with a new gun unit.

Midland’s reputation for quality and the rapidly
growing demands for these dependable tubes are your
assurance of satisfaction.

12and 14in.—£5.0.0 15 and 17in.—£5.10.0. 21in.—£8.0.0

Depends
p Reliable Rebuilds at Popular Prices.

Exceptionally low-priced Midland Rebuilds—the tubes

[ ]
on uallt you can always depend on.
y 12in.—£4.10.0 14in.—£4.15.0. 15 and 17in.—£5.0.0.

21in.—£7.0.0. (all types).

ALL TYPES COVERED BY MIDLAND’S 12 MONTH GUARANTEE AYAILABLE NOW—FROM STOCK

MIDLAND TUBES LTD.

37 GEORGE STREET, MANCHESTER, I. Telephone: CENTRAL 4568/9

Post Terms C.W.0. or C.0.D.
2/9 under £5. Open to callers

R.S.C. TRANSFORMERS
Fully Guardanteed
Inlerl raved and hnpregnated
J0-250 v 50 /s \u-t,envd

dv2a,5v2a.. 179
1350-u-330 v2u 5v2a.. 189
250-0-250 v 100 ma, via dvida,, 239
30U-U-30G v 100 1 vda,bvia.. 239
350-U vda, bvia.. 239
vda, dSvia.. 208
FUII\ SHROUNDED UPRIGHT
; v2a dv2a
oa co .. 17/11
vda.bv3a.. 25/9
vda Svida.. 27/9
vda, 5v3a,. 279
350-0-350 v 150 ma. véa, S5v3a.. 359
.3 v 4 a, CT.

425—0425 v 200 ma
. C.T.5

<
o
w

s
2
©

"IRANSE (DR \u;us
v 50 crs Primaries: 6.3 v,

12via. "’11 63v3a, 8/11
CHARGER TRANSFORMERS
200-250 v 0-9-15v 1} a, 12/9: 0-9-15 v 3 a, 16/9;
0-9-15v5a, 19/9:0-9-15 v6 a, 23/9.
OUTPUT TRANSFORMERS
Midget Batterv Pentode 66:1 .. 39
Standard Pentode 5.000 to 3ohms ,. 3/9
Small Pentode 5.000 to 3 ohms o 5/9
Standard Pentode, 7.8.000 to 3 chms  5/9
Push-Pull EL84 to 3 or 15 ohms 18/9
Push Pull 10-12 watts 6V6 to 3 or 15 OF
/

Push Pull 10-12 watts 6V6 1o 3, 5,8 or

ohm co .. 19/9

oD .. 89
80 ma 10h2300hms co . . 58
60 ma 10 h 400 ohms ., . . 411

S\Il)O[llI\G umus
100 ma 10 h 250 o

54.56 MORLEY ST. (Nr. Alhambra) BRADFORD.
R.s.c. BRADFORD! LEEDS 5/7 COUNTY ARCADE, BRIGGATE, LEEDS, |.
8/10 BROWN St. (Market St.), MANCHESTER.
(Leeds) Ltd. and MANCHESTER Mail orders to Dept. N,, 29-31 Moorfield Rd., Leeds, 2.

NO C.0.D.
a.m. 1o 6 pan. Wednesdays until 1 p.m. S AVE. 250 v
with enquiries, please. 'T'rade snpplicd.

undcogSl-gitiost uscplyple K EaRunI CENE2. TELEVISION RECTIFIERS
200 ma. Size 3 x liins. Brand

New. 69,
SEL. Fi}lln\l f\ll TAL RIS (SIOIFIIS:)& L
8, tes

P B Apes for quantities of 50 to EX-GOVE. MAINS TRANSFORMERS
250vs0ma .. 3/11 flzvla .. 311 Removed fr ozr(n)ol?gevveiogésv:,ng%cs
20veoma .. 511 | §I3vEa .. 1L | STHOVELTION Now ex et 5015 22/9
260v10ma.. 611 | g )2via . 123 | 50 v 160 ma, 5.3V 54,5 vau .. 279

612v5a 118 Saovl()f)ma 63v2a.5v,2a 189
Contract Cooled 8712 v SOa .. ég,g U-10-25 v 24 a. .. 79/8. carr. 15/-
250v80ma .. 6/ 812vi0a ., i
250 v 79 l}la g1t 6levisa .. 279 EX-GOVT. SYMOOTHING (‘H()l\l N
K.W. (Bridge) 8/11 2tvida .. 29/9 60 ma 5-10 h 259 ochms . 211
CO-AXIAL CABLE lin 80 ma 10 h 139 ohms . 89
75 ohms 14/36 . vd 100 ma 5 h 100 ochms Tropicalised .. 3,11
Twin-screened Feeder .. td. yd, 128 mg ?21(; 'l‘obog,%;ms Parmeko g’g
BATTERY SET CONVERTER KIT 150 ma 10 h 150 ohms .. 99
All parts lor converting any normal tybe 200 ma 3-5 h 100 ohms Parmeko 7.9

ot Battery Receiver to A.C. mains 200-250v
‘t)()l(l:/:. :.upplklles&uO&/ 90”\' or 60 v at 40]:11%. EX-GOVT. CAS
ully smoothed and 1ully smoothed =

black crackle finish. undrl]led cover.
of 2 v at 0.4 to 1 a, Price including cir- Size 11 x 10 x 8lin, hig IDEAL FOR

cuit. 49/8. Or ready lor use. §9 extra. | BREAR 10 Bl hien. [(DEAL FOR
IVER  BATIUERY CASE, OR COVER COULD BE USED FOR
—Al parts tor the AMPLIFIER. Only 99. ptus 29 postage.
ruction of 4 unit  (metal-case
-) to supply Battery Portable
recelvers requiring 20 v and 1.5 v. Fully

Well ventilated,

smoothed. krom 200-250 v 30 ¢, 5 malns, mam\ 12 mont_h<' guar
Price. in. point-to-point wiring da- antee. Attractive, well
grams, 39/9. Or ready tor use, 46'9. ventilated hammer

a_ pqe R . finished cases. tv or 12 v,
D.C. h'l PPLY K -—bulLab%e tor E.:'lec 4 amp. with meter
tric Trains. Consists ol mains trans. ol ariable  charge
200-250 v 50 c.p.s. A.C. 12 v 1 a Selenium | &A¢  VAFIASIC CROVES
F.W. Bricwe Rectifier. 2 Fuseholders, » | pate® seector, &

Fuses, Change Direction Switch. Variable g;l?r" eg/_. 69/

Speed Regulator. Partially - -
drilled Steel Casé. and Circuit. 33/9 OrMD oSt S INana)l
AUTO (STEP UP/STEP/DOWN) 133, 6vori2v 1 amp

TRANSFORMERS type. Also suitable for
0-11071120—230/250 v, 50-80 watts. 11/9. electric train power supplv., Only 29/9
0-110/120—200-230-250 v, 150 watts, 27/9, Post 29,
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The extra positive feedback to the oscillator makes
it trigger more quickly, and so the output pulse is
consequently steeper. Too much capacity will upset
the osciliator and cause the opposite effect, so a
compromise must be reached.

The last important item to consider is the duration,
or width, of the pulse. If this is less than the width of

Line output stage flyback pulse

A, ———Energy wastey

Orive pulse alfows output valve
to conduct too suddenly

This burst of current may cause
& bar to sppear on the picture

Output vaive
cgthooe current

| B Sy

A satisractory pulse

Smooth start to the
output valve current

Fig. 2 (a, b and c).——Relation between the drive
pulse and the line output stage flyback pulse.

PRACTICAL TELEVISION 93

the flyback pulse, the output valve will start to
conduct again too soon and some of the energy
stored up in the line transformer will be wasted. This
means that there will be less available for the first
half of the next cycle, and the picture will be narrower
in the line direction, with a lower EHT (see curve (a)
Fig. 2).

%f the pulse is only slightly longer than the flyback
cycle and finishes abruptly, as it probably will
(Fig. 2b), the output valve cathode current will start
too suddenly and a vertical bar will appear near the
start of the raster. A satisfactory shape of drive pulse,
and the resulting cathode current, is shown in Fig 2¢,
and this is often obtained by means of a simple
shaping circuit (Fig. 3). This is for the case of a
sawtooth output from a normal multivibrator circuit.

The basic requirements of a line oscillator pulse
have now been covered, and these wiil be the same for
both amateur and. professional equipment, but the
circuit could still be most unsatistactory if the other
characteristics arc left to look after themselves.

Hold and Free Running Ranges

In an ideal receiver the hold control would never
be needed because the frequency would never vary.
In practice, however, component values change with
age and temperature, and the H.T, voltage depends
on the mains output. Also the difference in actual
component values between receivers of the same type
have to be taken into account by the commercial set-
maker. Consequently a potentiometer needs to be
designed into the circuit and made accessible to the
user.

The possible combination of all the adverse
tolerances means that the setmaker has to provide a
large free-running range in order to ensure that the
hold range, say from 8:8-10:125kc/s, will always lie
within the range of the control. This free-running
range in a typical case will be about 7-12kc¢/s, and if
the hold range happens to be small, the knob adjust-
ment will be rather critical.

For reasons which will be described later, when
discussing line sync problems, the home constructor
will want to provide just such a short hold range, and
since he has no compenent tolerances to wotry about
he can use a small free-running range of say
8-5~11kc/s and thus have ease of adjustment. The
range is normally reduced by increasing the value of
the series resistor and decreasing the potentiometer,
where this applies.

Osciilator Drift

If the component values change as the receiver
warms up, the oscillator frequency will vary, and the
hold range has to be correspondingly increased, and
this is undesirable. Most components have negative
temperature coefficients, i.e. the resistance or capacity
falls with increase of temperature, and the oscillator
speeds up.

The easiest way of finding out which components |
are causing the oscillator to drift is to disconnect the
line sync feed, adjust the frequency so that the
picture just tries to hold, and then place a warm
soldering iron near (but not too near!) each of the
likely resistors and capacitors in turn for a few
seconds. Any change of frequency is immediately
noticeable on the picture. '
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Having found which components are causing the
trouble, the cure Is to move them to a cooler part of
the chassis, or to protect them with a small heat
barile, where appropriate. It this is not successful,
then the frequency-controlling capacitors should be
changed for types with positive temperature coeffi-
cients, although these are sometimes hard to obtain
in certain ranges of valves.

In other cases, the trouble may be due to the valve
base material h‘lvmg a large temperature coefficient,
and here ceramic tends to be poor and it is better to
use a plastic type with only-a small amount of
material surrounding the tags.

The base material of printed panels has a positive
coefficient, which is a good thing, but this is offset by
the low thermal conductivity which causes 1t to take
up a higher temperature, and the net result may be
to make matters worse.

If the line sync 1s fed direct to the oscillator, or
through a clipper, the frequency stability is not quite
so important as it is when a tlywheel type of oscillator
is used, where the pull-in range may be only 200¢/s.
Great care should be taken to keep the drift as low as
possible because otherwise the puil-in range will have
to be increased and the quality of synchronisation
will sutler proporuonatery.

Oscillator Self-starting Ability

It is clearly of great importance in both amateur
and professional equipment that the oscillator should
start oscillating as soon as the circuit warms up, on
each and every occasion, and that it should never fail
to do so. If it does fail to start, the output valve will
be damaged, or its lile will be reduued by the exces-
sive mean anode current that wilt fow il there 15 no
bias on the grid.

Before coupling a new oscillator circuit to the
output valve it 1s a wise precaution for the home
constructor to connect a resistor in the cathode,
chosen so that the current will never rise above its
limiting mean value. The resistor is calculated by
looking up the published curves and lists of all valve
limits and noting the value of grid bias tor which the
anode current reaches its permissibie limit.

The cathode resistor RK 15 given by the bias
required divided by the hmut o1 the anode current 1K
plus the screen current (i.e. cathode current IK plus
the screen current (i.e. cathode curient Ik) and the
wattage P=IKRK. A typicai value might be 82€2
and 3W.

The reason why a commercial setmaker often does
not use such a resistor is that it is a bulky and expen-
sive item and the efficiency of the live output circuit
is reduced by the power dissipated in a purely pre-
cautionary device. Nevertheless 1ts absence often
leads to the unpleasar.t sight ol the electrodes glowing
red hot when the oscinator stops!

When testing a circuit tor its self-starting ability
|it is most important to do so when the components
are completely cold—especially the valves—and with
no signal applied to the receiver. Almost any circuit
will start up when it is hot and has large sync pulses
fed to it, but some are strangely reluctant to do so
when Iert to their own devices. It is also a good plan
to test it with a reduced H.T. voltage and with old
valves, if you have any available.

When reducing the H.T. tor these, or similar tests,
by fitting a resistor in the H.T. line, do not forget to

November, 1960

decouple it with a fairly large electrolytic capacitor
connected to chassis, or results will be unreliabie.

The cure tor an unsatistactory circuit depends on
understanding how it works. Basically an oscillator
functions because it has positive feedback between
anode and grid, i.e. a change of voltage on the grid is
amplified and appears at the anode as a larger voltage
in the opposite phase. This is then inverted in a colil,
anothar valve or a phase-change network, and fed to
the grid again so that it is farger than it was before.
This larger voltage travels round the loop again and
excites the grid still more. It is said that the loop gain
is greater than unity, and this enables a sustained
oscillation to occur.

I Eae

Fig. 3.—Drive pulse shaping circuit.

The initial change of grid voltage which allows the
clrc.uut to build up an oscillation is normally a minute
noise impulse, which is present in every electrical
circuit, but a sync pulse is far more effective because
it 1s larger. Touching the grid of the oscillator with a
screwdriver, or switching the mains input oftf and on
again, is quite enough to rigger 1t ot

In improving the starting ability of an oscillator
the aim must be to increase the positive feedback.
This can be done either by increasing the gain of the
valve, or by taking a larger proportion of the inverted
anode voltage back to the grid or by applying more
feedback from a ditferent part of the circuit. .

In the first case it may be possible to increase the
gain of the valve by choosing the operating conditions
more carelully, and possibly by using the boost H,T.
mstead ol the ordinary H.T. line if the current drain
18 smaill

The next possibility is to check the circuit im-
pedances and make sure that no unnecessary attenu-
ation occurs between anode and grid.

There is, in the second alternative method,
often quite a lot ol scope for using ingenuity in apply-
ing more feedback trom other parts of the circuit,
mostly I'rom the line transformer. Positive pulses are
available {or feeding back to the appropriate electrode
of the oscillator, and these can often be applied direct
through a capacitor of a few pF, depending on cir-
cumstances. If the oscillator operates off boost H.T.,
try unsmoothed boost H.T. instead. If the line
frequency ripple is in the right phase, it may help.

In the case of an oscillator which uses the line
output stage as one half of it, a resistor of about 33Q2
in the output valve cathode circuit is sometimes
effective in biasing it so that its grid exerts more
control over the anode current under starting condi-
tions: i.e. more gain. It will also give some protection
against overload, as mentioned earlier.

(To be continued)
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7-VALVE AM/FM RADIOGRAM CHASSIS |

Valve Line up:
ECC8S, ECHBI,
EF89, EABCS80,
ELB4, EM8I, EZ80.

3 wave band and switched gram
positions. Med. 200 m.-500 m

Long 1.000 m.-2,000 m., VHF/FM 88-95 Mc/s.
4 Controls. Vol., On-OH one Tuning,
Wavaechange. PU.. Ae. and E., and speaker sockets. Magic eye tuning.
Philips continental tumnf insert with permaeability tuning on
FM, and combined AM/FM IF transformars. 460 Ke¢/s and 10.7 Mc/s. Dust
core tuning all coils. Latest circuitry. including AVC and Nes. Feedback.
3 wart output. Sensitivity and reproduction of a very high standard,
Chassis size 134in. x 64in. Height 74in. Edge illuminated glass dial }1{in.
x 33in. Verncal pointer, Horizontal station names, gold on brown back-
ground. A.C. 200/250 v. Indoor dipole aeriai 3/6 extra. Complete with

£13.10.0 carr. and tns. 5/-. 4 knobs walaut or wory to choice.

As previously announced freah mupplien are now hiring receivesd, but. we regret sote
slight delay may be experlenced in fulliiling arders ior this popular Nem.

Now and @ VALVES Prices
IRS, 186 7/6 | DKO2  BI6 | EZ50 28 BARGAINS PLAYER DRITS
T | BEE TR B SINGLE PLAYERS:
ool W || EEER | B Model 48P B8/17/6. Carr. 3/6. Model TA
67 5. | ECIR2 10/8 | PLISS 1278 ‘h‘.lakl}.ﬁé/g'l/lﬂl& Carr. 3/6. Modei {HF. £18,
e an | B SBIBE % AUTOCHANGERS. LATEST RELFABE:
P 6/6 E‘l"bl i Pl:ﬂs 108 Modes RC210, 10 gns, Carr. 4/6. Ali current
DAF96 9/- +| Elaa 8/6 | PYSO 518 4-anced models. Brand new and boxed.
LY9s 9/- | EM8) 6 | Pys2 718
bkes - | Eysi e | Pyl 120 NNED
A R 10 | U2 1878 o

SPECIAL PRICE PER SET RE-GU
19, nTBFxgna 3::-35 a4 .. ... BBk TV TUBES

DLS6 . .. I
%léz}:sllh’rgg; ove, 574 or 6X 32/ NEW REDUCED PRICES
Iuauuasrmq PO o GRADE‘NEW . .. and now 2 months

guarantee!

All tubes rebuilt with
new heater, cathode
and gun assembly —
reconditioned virtually

MAZDA XA101 14/8, XA102 16/6, XA103 15/,
4 18/-, X B102 10/, XC101 10/8,

nULLAR OC70 9/6, OC71 12/6, OC72 15/-.

0Cd4 £0/8. 0C4b 1/- OC16 4976,

OE.C.: GET114 /6, GETI15 12/8. ditto matched

ﬂEWM ARKET: UGbldtop™ V1S/10P 15/-
GERMANIUM DIODES: OA70¢ 2/9, 0A81 8/8.

Hgé(odan‘l.l,‘““ 3:8. as hew.

PLAYE . . q n
Contempora ryn CARINETE 12in. £5, f4in. £5-|0, |7|n.
styled, rexine Cabinet £6, etc.

fovemd cabinet Price
ntwo-tone

wine snd cresm. £3'3'0
or mottled red Carr, and
with white polka Ilus. /6.
dot. Bize 18} x
134 x ht. B8n.,
fitted with  all
accersories,  in-

10/- part exchange
aliowance on old tvbe

Carr. and ins. 10/-. Compre-
hensive stocks-—quick delivery,

RECORDING TAPE - Special Offer

Manutacturers 1st grade Acetats Tape—
BRAND NEW-~saaled boxes.

Siandard Long/Play
3 18- 8501¢. 10/8
18/6 12001t 2216
o1 1800it. .. 82/

Plastle Tape Bpoois
3in., 2/9; Bin., 8/=; 8in., 8/8; 7in., 8/6

BAND 3 TV CONVERTER

All channela 7-18 (180-260 Mo/s)
Mk. 2 Model, Using RCC&4 and EF80 vslvex
JRdb galn, 200:230 v. A.C. Bize #}ln. x 30, x
4in. #imple to fit. ready to nse. Only 79/6,
Poa PO,

BI.By changeover 8w, and BBC Aerinl Socket
titted and wired, 8/- extra.

Band . Aertals. “ingle Inpole with 4 yda,
ealite, 138, 4 Element Beam, 25/~ 5 Element
32/8, ele. B1-B3 Crossover Units, 7/6.

=

COAX 80 OHM CABLE
atand. lin. diameter Low-loss Semi Air-8paced
Aeraxial. A high-grade Coax st NEW REDUCED
PRICES. NOW ONLY Bd. per yard.
Apecial prices—quantity lengths,
20 vds. 9~ Usrr, 16 Coax Pluge 1)-.
40 yde, 1776, Curr. 2/, Sockets 1/~, Coupiers 1/3.
60 yds. za/— Carr, 8/~ Cable end Bookets 1/8.

Qutiet Boxes 4/6.

CRT HTR ISOLATION
TRANSFORMERS

New improved types, low capacity, small sise And
tag terfninated, Priro. AC 200/280V. Secondari
Nil, -+ 25%, +50% Boos'r for 2v 4V, 6.8V, 12v
or 13V Tubes. 12/6 each. P, & P. 1/6.

SENTERCEL RECTIFIERS, E.HT. Type Fly.
back Voltages, K3/38 2 kV,, b/=; K8/40 8.8 kV.,
6/9; K3/ 3.6 kV., 7/3; K3/50 4 kV,, 7/9; K8/100
: 13/6. MAING TYPES—RM1. 135 +. AOmA,
{N12. 126 v. 100 mA, 5/8; RMS, 126 v. 120 mA,
716; KM4, 250 v. 250 mA, 16/-; RM4B type 270 A,
17/6: RM3, 200 v. 300 mA, 21/~ ete.

SPEAKER FRET.—Expanded Bronrze auodised
wetal & x Sin., £/8; 12 x 8in,, 8/e; 19 x 12in,, 4/6;
12 x 15in.. 6/-: 24 1 12in., 9/~ ete.

TYGAN FRET (Murphy pattern) 12 x 1%in,, Bje;
14 x 18in., 8/=; 12 x 24in., 4/-, oto.

SPEAKERE P.M. 3 ohm 94in. Eisc, 16/8. 3} In.
Goodmans, 18/8, 5in. R. & A., 17/6. 6in. Celeation
18/8, 7 x 4in. Goodmans, 18/6, 8in. Rola, IW-. Kin.
Bpevial Cone G'mgus, 21/6, 10ln. R. & A, B5/-,

omidlng baffle
board and dno-
dised metal fret.
Bpace availabre
tor all modern
awmplifiers and
asutochangers
eto. Unout record player mounting board 14 X
18In. supplied.
2-valve AMPLIFIER Mk.2
Latest developed circult giving s higher fdelity
response and greater output (2-83 watta) using twin
stage valvet ECLA2 and neg. feed back Tone Controt.
Coruplete with knoba, etc., wirkd and tested ready to
fit in above cabinet.

ONLY £2.17.6 P. & P. 1/,
Gin. apeakel and matching transformer. 22/~
P r P 1/

TRANSISTOR 'ONE-WATT'
AMPLIFIER 6 v, operated

Latest Push-Puli, 4 Transistor arcuit giving
ki 1 watt Qutput tnto rramiard 3 ohmnis epeakor,
Good sennitivity and improved freq. responise.

Neg. feedback. Var. Tone and Volume Cohtrofs.
Chassie Size 61in. x 8%in. x ljin.  Current cop.
250 mA at 1 watt.

COMPLETE KIT-—now ONLY 78/, Carr, 2/6.
7in. X din. matching speakers (18/6. Circuit
and instruction leaflet for complete Pottabie
Record Players 2/4. port tree.

Driver Trana. 10/6  3peutal price

Q/P Traus 108 per set ONLY

2 QET 18' 85/~ pt.  59/8, carr. 2/8.

2 GET 114 9/6 ea.

VOLUME CONTROLS

JASON FM TUNER UNITS
(87105 Mc/s)
DNesigner-approved Kits of parts {or these quality
and aighly populM tuners avaiuable as foliows:
STANDARD DEL (FMTl)=—as previonsly
extensively advenlsed. COMPLETE KIT, 5 gus.,
ost free. dei of 4 spec. vaives, 90/-, post free.
ATEST MODEL (FM12)—attractively presented
sheif rounting unit in enclosed Metal Cabinet
vm,h Bullt i Power Bupply. COMPLETE KIT,
316, Set of 5 apec. valves, 37/6,
LATEST MODEL (JTV2). Self-powered Bwitch
tuued Rand 1+2-3 AM/FM Unit 3 pre-set stations
AFC and AGC circuits. Complete kit, lnclnding
readv-build Turret Tuner, 213, lBl, post free.
NEW JASON COMPREHENSIVE F.M.
BOOK. 2/6 post free. 48/hr. Alignment Servios,
718, p. & p. 346,

Bk ohms—2 Mueyohwms. Al iong  «pindles,
Morganite MudRet type lhin. dlameter. Guar.
1 year, Log o. Lin. Ratios. Less ¥w. 3/-, D.P.
Bw. 4/9. Twin Rtereo Controis-Log or Lin, Less
Bw. 8/6. D.P. 8w. 8-,

CONDENSERS.—Silver Mica. Al pref.  values.
£ pl. to 1,000 pt.. 8d. each, Ditto. ceramics 9d. each,
"l‘nhulou 450 v. T.C.C.. eto.. o 001 mid. .01 and .1/380

ONLY A FEW ITEMS ARE LISTED FROM QUR

RADIO

00 .
RESISTORS.~FULL R GE 10 chms—10 mego-
obms 20% } w, and § w. ad Pw. Su., (Midget t¥De
modern mt ng) 1w, 64, 2 w., 8., 10% Hi-8tab,
iw., , 70, 5% ¢ W, 9d., 1% HI-STAB. § w.,
8 (10-100 ohus 2,

&
- - S S S ShE SN SR T SER SED SER GEn SED SN SED GEn SN NN GER BED GED GED BN GED DS SN GED Gmn BED SN SED BES SER SN mm mm @

Open ali day Saturday.
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COMPREHENSIVE STOCK. WRITE NOW FOR

FULL BARGAIN LISTS, 3d.

COMPONENT

SPECIALISTS -~ o oo

and packing up

70 Brigstock Road, Thornton to tib. 7d.: iib.
Heath, Surrey b 3. 14é:
Phone THO 2188. Mours 9 a.m.==6 p.m. | p.m. Wed, 5ib. 2/e: 10ib,

8y Thornton Heath Station 2/9: |5/b. 3/6.


www.americanradiohistory.com

96 PRACTICAL TELEVISION

for less...

I9 Ranges

D.C. Voitage A.C. Voltage

0— 100mYV. 0— 10V,

0— 25V 0— 25V

= B 3= 10V Listerice: £9:10s.

0— 100 V. 0—1000 V. complete with Test Leads

0— 250 V. and Crocodife Clips.

0—1000 V. D.C. g_"'_";gg;A Leather case if required 39/-
0— ImA Size: 5§ x 3% x I3in.

Resistance 0— I10mA Weight: | Ib.approx.

0—20,000€2. 0— 100mA

0—2MQ 0— | A

MMI12

November, 1960

Designed 1o offer the widest possible range of accurate and
reliable measurements at the lowest possible price, the versa-
tility and usefuiness of the Multiminor is now further extended
by specially designed leads. These new ieads. available at no
extra cost, wiil accept crocodile clips or PRODCLIPS.

The Multiminor 1akes full advantage ot the possibilities ol
printed circuit techniques to achieve outstanding compactness
and economy of weight.  The scale 1s clear and open. The tine
red coloured pointer and eilectively damped movement facilitate
easy and rapid reading.

For use in Radio. ['V. Electronics. Motor Vehicles, domestic
appliances, workshop equipment, you'll find the Multiminor
a great little meter.

Use PRODCLIPS with the MULTIMINOR (Pat. No. 748811

These cleverly designed spring-loaded insulated prods are
the complete answer to a long-standing problem. Press

w the trigger 10 open release to grip. Keep your hands free

no matter how difficult of access your test poinis may be.
5;- per pair

.with the

'MULTIMINOR

Write now for illustrated literature to:—

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

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES '

FACTORY REBUILT

TELEVISION TUBES

After considerable development work and
extensive trials under working conditions, the
manufacturer is confidently offering an

I8 MONTHS’ WRITTEN GUARANTEE
on all tubes.
To ensure extreme reliability, not only are the

best available materials used under controlled
conditions, but all tubes are given

12 THOROUGH TESTS
after completion of the processes.
12" ee ee ee oo we .. £5.76.
14"—l16" .. .. .. .. .. £5.10.0.
Allowance on old tube 10/-.
177 .. .. .. .. .. £6.19.6.
Allowance on old tube 20/-
] e 2. N L X

Allowance on old tube 30/-.
C.W.0. or C.O.D. Carr. and Ins. {0/-.

TeLEVIEWER SUPPLIES
95, Caldmore Road, Walsali, Staffs.

ERSIN MULTIGORE SOLDERS

for a first class joint every time

Ersin Multicore contains 5| Wherever precision soldering
coresofextra-active,non-corro- | is essential, manufacturers,
sive Ersin Flux. Prevents oxida- | €ngineers and handymen rely
tion and cleans surface oxides. | 0% MULTICORE. There's a

MULTICORF SOLDER just made
SIZE 1 CARTON for the job you have in hand.

Here are some of them.

[ BB 3
, r’:’fﬁ‘ﬁ!’; iAs!EJITAII;Y;ﬁmIIJ-ALLOV
HANDYMAN'S | o 1" ted alloy to reduce "&-# .o-

CARTON
Suitable for 200 sd.

average )oints.

the wear of soldering \ =
iron bits. Contains § “ VB"

cores of non-corro- &z l
sive Ersin Flux and ,..-
is ideal for all sol-

dering purposes.

SIZE 1 CARTON 5/-

Available in three specifications.

HOME CONSTRUCTORS
2/6 PACK

In addition to the well-known
Home Constructors Pack (con-

taining 191t. of 18 s.w.g. BIB WIRE STRIPPER
60/40 alloys) a similar - | AND CUTTER -t
pack is now avail- ; | Wy -+
able containing
40ft. of 22 s.w.g.
60/40 alloy
especially suitable
for printed circuits. &

Strips insulation
without nicking wire, |®

wire cleanl [
cu K_S : Y, | -\\\\\\\
splits extruding

flex. 3/6 each bl

MULTICORE SOLDERS LTD,,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)
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**Cresta’’ Indoor Aerial

THIS aerial is for Band I and Band III reception

and is suitable for mounting almost anywhere
in a room. It employs a centre-fed full-wave dipole
for Band 111, which is impedance-corrected by a
special resonator in close proximity to the dipole.
The Cresta is supplied complete with fixing screws
and ready to plug in (15ft of cable and coaxial
plug fitted). It is styled in black and gold and
retails at 25s. (Antiference Ltd., Bicester Road,
Aylesbury, Bucks).

Fles o OISR S

The “Cresta’’ indoor aerial which is suitable for
Band I and Band III reception.

Two Aerialite Cables

TWO new cables have been developed by
Aerialite Ltd. for the distribution of television
programmes. The cables are available in a range
of conductor sizes and have good high frequency
characteristics. The single screened television relay
cable incorporates the already widely used
Aeraxial polythene insulation to provide an attenu-
ation characteristic lower than that obtainable in
any other form of continuously extruded semi-
air-spaced coaxial cable. The primiary screen on
this insulation consists of folded copper tape with
overlapping edges covered by copper wire braid
applied at the same time and in such a manner that
it locks the edges of the tape and provides mechani-
cal flexibility. The double screened version of the
new copper taped Aeraxial television relay cable

PRACTICAL TELEVISION

" Trade News

97

NEW PROSPECTS AND DEVELOPMENTS

has an inper screen of close mesh copper braid
applied to an Aecraxial insulated conductor and
separated by an instlating inter-sheath from the
secondary screen, which is a copper tape.

Both of these cables are available in five conduc-
tor sizes, up to 0-104in. in diameter. These cables
are manufactured by Aerialite Ltd., Castle Works.
Stalybridge, Cheshire.

New Valve Tester

NEW valve tester, model 45C, has just been

released by Taylor Electrical Instruments Ltd.
This instrument is capable of testing over 35,000
different types of valves—British, American, and
Continental. Two ranges of mutual conductance are
provided 0-3mA/V and 0-15mA/V and tests are also
incorpotated for element shorts, cathode leakage
and emission, A separate TV tube adaptor Model
445 is available which now incorporates a special
base for the latest wide angle 110deg. tubes. The
45C incorporates 21 valve holders and is supplied
complete with instruction book and valve character-
istic manual. Model 45C is manufactured by Taylor
Electrical Instruments Ltd., Montrose Avenue, Slough,
and is illustrated overleaf.

Two New Oscilloscopes
THE U.K. distributors for Philips, Holland—
Research and Control Instruments Ltd.—have
recehtly announced two néw oscilloscopes. Both
ar¢ general purpose instruments suitable for
routine measurement on production lines and
in laboratories and service workshops. The dif-
fererice between them lies in the vertical amplifiers.
Type GMS606 is designéd for measurements
between 0-200kc/s (—3dB) with 10mV/cm sensi-
tivity, Type GM5601 covers the frequency range
0-5Mc/s (rise time 75pus) with 100mV/em sensi-
tivity. Both types have a flat-faced 10cm cathode
ray tube, Stable triggering at frequencies up to
1Mc/s with adjustable trigger levels and timebase
maghification up to a maximum of five times with
3per cent accuracy. The sole distributors are
Research and Control Instruments Lid,, Instrument
House, 207, King's Cross Road. London, W.C.1.

C.W.S. Television Receiver
THE latest C.W.S. Defiant television receiver is a
21in. table model—No. 2A22, The set is styled
in light sapele mahogany vencer with sycamore
mask and surround, and has a heat resisting
Polyestre finish, Three push buttons give an/off,
tone and picture control, and the set also incor-
porates matched twin speakers to ensure good
sound réproduction. Further information may be
obtained from the Co-operative Wholesale Society
Lid., 1, Balloon Sireet, Manchester, 4.

Ekcovision Receivers

SEVERAL new Ekcovision receivers have recently
been placed on the market by E, K. Cole Ltd.

These receivers have extra-slim cabinets which have a

.
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The new Taylor valve tester, model 45C.

November, 1960

new scratch-resistant polvester finish. Model
T368 is a 17in. table model and has cabinet
sides only 8%in. deep. The 2lin. table model,
T371, is only a few inches deeper. The
Ekcovision *‘carry-about’™ 17in. receiver is one
of the slimmest receivers available and is
little bulkier than a brief case. Model TP373
incorporates V.H.F. radio and has provision
for a clip-on telescopic aerial
which serves for both radio and
television reception. Two other
models, T370 17in.. and T372
21lin., incorporate V.H.F. radio
and a dual-speaker sound system.
Further details of these receivers
may be obtained from E.
K. Cole Ltd., Southend-on-Sea,
Essex.

Price Reduction

T is announced by the Stella

Radio and Television Co.
Ltd. that the tax-paid price of their 21in. table
television receiver, model ST 1011U, has been
reduced from 76 guineas to 72 guineas.

THE “OLYMPIC”
(Continued from page 80)

must be taken that no leads will be trapped by the
screen when it is finally fixed.

Heater leads are the first to be attached. These
have to be tucked well down on to the chassis. out
of the way. In the sound I.F. amplifier these
leads are carried in metal braiding. and the heater
wire should be covered with high-temperature
resisting insulation; a suitable kind can be bought
from your local store, and consists of a copper
wire inner with a very tough covering of insula-
tion. The reason for this precaution is that the
braid has to be soldered to the tags at the valve-
holders and with some insulating materials the
extra heat produced may cause failure.

Wiring Order

The correct order of wiring to the valves must
be observed if hum effects are to be minimised,
and care should be taken that the cathode ray
tube heater is connected at one side to the chassis;
it is the last in the chain. When the heater leads
have been attached the necessary heater decoup-
ling capacitors should then be added. Note that
the leads of these disc-type capacitors must be
cut as short as possible if the best decoupling
1s to be obtained. A certain amount of latitude
may be altowed in the vision LF. amplifier, but
none in the tuner.

Flexible leads are taken to the tube holder, and
these should be made sutficiently long at the start.
They can easily be shortened later when the tube
is mounted. Where the leads are soldered to the
12-pin holder they may be stiffened a little for an
inch or so with insulating tape, the tape being
bound round the holder to minimise movement.

In building up the vision and sound [.F. ampli-
fiers, two-dimensional construction is the aim. Good

clearance between “hot” leads and the chassis
must be given to avoid circuit capacitances, but
the layout is simple. In the timebase generators
three-dimensional layout is necessary. partly
because of the number of controls involved and
partly because the space must be utilised to the
best advantage. The wiring diagram should there-
fore be checked frequently against the theoretical
circuit diagram to ensure that the correct valve
pin is always located and to avoid any chance of
crossed wires being mistaken for joined connec-
tions.
(To be continued)

SEND A “PRACTICAL” CHRISTMAS GIFT

You're holding the ideal Christmas gift in your
hands now, )e.s, PRA( TICAL TELEVISION.
Why not send a year's subscription for this invalu-
1 able magazine to friends who are TV enthusiasts?
1's a present you know they'll appreciate. And
each new issue will be a renewal of your best wishes

. month in, month out, right up until Christmas

1961!

Simply send your friends’ names and addresses,
together 1cith your own and remittance* to cover each
subscription, to The Subscription Manager (G.1.),
** Practical Television™, Tower House, Seuthampton
Street. London, W.C.2. We will dispatch first copies
to arrive before Christmas, and send an attractive
Christmas Greetings Card in your name to announce
each gift.

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

44t dindnnnnndnainnannnnr e
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REPAIRS

) THEVISION
ELECTRIGAL

AMAZING KNOW HOW BOOK

Saves You Pounds

Here is just the practical, at-a-glance guidance YOU need, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a beil or an iron to a

vacuum cleaner or washing machine.

Explains basic principles and

working of modern radio and TV sets and electrical appliances. Shows
how to test for faults, carry out maintenance and repairs by the most
modern methods. Special section on the operation and servicing of
frequency modulated receivers. See this grear volume NOW on 7 days’
FREE APPROVAL. 480 pages. Over 400 illustrations. Yours (if kept)
for 21/- (Standard Edition) or 23/- (De Luxe, superb leathercloth).

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN!

Getting the best from
RADIO AND TV SETS

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

All you need to know about
DOMESTIC WIRING

Learn from these help-
ful pages how to carry
out all kinds of in-
stallations and_exten-
sions—with efficiency
and safety! Complete
guidance on condue-
tors, insulation safety
regulations, conduits,
cables, earthing, prac-
ucal work, fuses, flex-
ible cords, etc.

BASIC RADiO CIRCUITS

All you want to know about circuits, so
that you can find your way around
modern sets without hesitation. How
components form various tvpes of set:
gives circuits for |-valve receiver. 3-valve
receiver. batiery TRF receiver. 4-vaive
superhet, Unlversal sets, elc.

See how to maintain
Vacuum Cleaners
and Floor Polishers,
Refrigerators, Cookers
and Boiling Plates,
Woashing Machines, etc.
Do your own
BATTERY CHARGING

Here are clear. complete instructions.

FIRES & SPACE
HEATERS
Full, easy-10-lollow In-
structions for servicing
smal! domestic fires—
whether of the radiant,
reflector or convector

_/-(( 'I/ type.
4 & WATER
™ HEATING

WATER HEATER

All you should know
about the various types of electric water-
heaters and how to instal! them and keep
them in perfect working order. Advice
thar will save you POUNDS!

TRACKING DOWN
TROUBLE

This grand book is invaluable for tracing
radio and TV faults. Tells you all you
want to know—from how
to carry out Preliminary
Tests 1o how to align
R.F. and I.F. circuits

IN ONE GREAT
VOLUME!

Comprehensive Contents Include:

Current, Voltage and Resistance.
Coils, Capacitors and Valves.
Basic Radio-receiver Circults.
Preliminary Tests. Instruments
for Set Testing. Locating Faults.
Dynamic Testing. Tuned Circuit
Alignment. Noises, Interferencs,
Distortion and Instability. Com-
ponents. Loudspeakers. Pick-ups.
Gramophone Motors. Frequency
Modulation. Television Circuits
and Test Gear. Television Faults,
Symptoms and Cures. Aerials and
Pre-Amplifiers. Maintenance of
Domestic ElectricWiring. Small
Appliances. Fires and Space
Heaters. Vacuum Cleaners and
Polishers. Rewinding Smali
Motors. Cookers and Boiling
Piates. Washing Machines. Re-
frigerators. Electric Water Heat-
ers. Battery Charging, Testing
and Repairs, etc.

DO THIS NOW!

Fill in 1orm and post mn 2J. stamped, un-
sealed envelope to Dept. 11.F.35. Odhams
Press Ltd., Basted, Sevenoaks. Keni, Book
comes 1o you on FREE APPROVAL,; if
satisfied you send remittance, otherwise
return book in 8 davs. Oiler applies in
U.K. and Eire onlv closes November 30,

Shows how to carry out
Dynamic Tesung. Also
shows how 1o trace the
causes of Noises. Distor
vien and Instability and
deal with the trouble.
Gives detailed informa-
tion on Components and
Loudspeakers and how
10 deal with any faults
that may develop.

P g\
A5 [
& Sedter oS

POST FORM _TODAY!

i Dept. H.F.35. Odbams Press Lid. Basted Sevenoaks, Kent.
| Please send me, WITHOUT OBLIGATION TO PUR-
CHASE. ‘‘Radio, Television and Electrica! Repairs™.
I Within 8 days | will EFTHER return book n good condition
| postage paid, OR send remittance tor cash price.
Crossout Edition NOT wanted: Standard (21/-)/DeLuxe(23/-)
Delete words NOT applicable: 1 am (a) houseowner, (b}
tenant in house or flat, (c) temporary resident, (d) single
l (e) married. (f) over 21, (g) under 21.

*Your signature
| *(ifunder 21 signature of father; if married lady, signature of

I BLOCK LET1ERS BELOW husband)
l NAME
Full Postal
| ADDRESS Firmly athx
2d. stamp
I H.F.35/Nov. 60 o s i
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MAKER’S SURPLUS
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line K.H. Trans Ferrox-
cube core, 9-16 k
Scanning Coils,
line and frame............
Ferrox-cube cored Scanning
Coils and Line Qutput
Trans.. 10-15 kV. EY51
winding Line Trans. with
width and linearity_con-
trois, circuit dia., pair.
Frame Qutput Transiormer 6/8
Frame or line block osc.

19/6
19/6

Transformer ........ 4/6
Focus Magnets Ferr: re 19/8
P.M. Focus Magnets. iron

Cored .............. ... 128
Duomag Focalisers ........ 15/~
300 m/a Smoothing Chokes 10/6

STANDARD 35 mm.

Line Output Transiormers
6.9 kV. E.H.T. and 6.3 v.
winding. Ferrox-cube..., 17/6

Scanning Coils, Low imp,
lineand frame............ 76
Frame or line blocking
oscillator Transformer.. 4/6
Frame Output Transformer 7/8
Focus Magnets:

Without Vernter 9/6
With Vernter .. 12/6
200 m/a Smoothing 76

C. R. TUBES
NEW, UNUSED AND
GUARANTEED

FERRANTIL 8in., T93, 14
heater, or 12m T12/44 and

T12:54 4 voit "
cuk S S 4916
g‘glv{l{oiax\ll 171n vae TRI17/10,
LS R 86.10.6
16in. MFETAL CONE, tamous

make. type T901:A. 6.3 v., 0.3amp.
heater. £6.9.6 Slafr & 1ns.

RE-GUNNED C.R, TUBES
GUARANTEED tor 12 MONTHS

i Carr.

Type Price & lns,
12in. round £6 10 0 12/6
l4in. rect. £6 10 0 148
1510, & 16 £6 19 0 12/6
17in. rect. £6 19 6 12/6
2lin. rect. £7196 21~

SPECIAL OFFER!
MULTI-TEST METER

FAMOUS MAKE
NEW AND UNUSED

AN An accurate, highly
sensitive 27-RANGE Test Meter,
000 ohms per voit A.C. and D.C.
In  black  leatherette-covered
wood case. 7ix 91 x3tn. deep.
with carrying handle and ample
room lor small tools as well as
leads. LIST 15 gns.

LasKy's Price £9.1 9.6
Post 5/-. LEADS. 7/6 extra.

I12-CHANNEL TURRET TUNERS

New and unused. Largeselection. many by famous makers
such as Cyldon, Bravhead. Plessey, Cossor etc. Let us

quote tor the model you require. Examples:—
33-38 Mcis. 6-9 Mcrs 9-14 Mcis. 14-25 Mc:s.
378 596 5918 59.6

SEND FOR LASKY'S COMPONENTS CATAL: OGUE
OVER 100 ILL l,\l‘l{k E I’~\(:l N, SIZE ¥ X 34in.
e 2 -.

Post 6d.
Latest 12-page BARGAIN BULLETIN

tncluded free.

CO-AXIAL CABLE, 80 ohms impedance, 9d. per yard, 12
vards or more, 7id. per Yard. Post extra.

20,000 VALVES In stock including new and manulac-
turers’ surplus, also imported Valves. Send for our new
list and save money. Large stocks of TRANSISTORS.

LASKY'S (HMARROW ROAD) 1

42, TOTTENHAM COURT ROAD, W.1,
Telephone MUSeum 2605,

-Early Ciesing, Thurs.

Open All Day Saturday.

.

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

Mail Orders te Dept. P.T., Edgware Road.

£
Better get the best_ MAIL ORDER D
. . R 2t1 Streatham Road, Mitehiam, Surrey
lt costs Iess” ALL VALVES LISTED ARL NEW STOCK
®'Terms C.\W.0. or C.0.D. IPostage 3d. per vajve.
MEITCHAM 8201
o AZ31 10/6 | EF92 5/~ | PCF82 UY8s 7/6 | 6K8G 718
Offers you the finest rebuilding B s ELEZ 10- | 106 | VP4B 176 | 6K6GT )
2 1. DAF91 7/ EL84 Ti= WsIM 5/9 12/
service available today. Each DaFus ;,5,/8 EL%0 88 we | Wiz 9 |6nt 13
: . ¢ - | B 10- | PCL83 719 76 |6LEG 7
tube is completely rescreened DH7I9 7/6 | EMSI 10/- 12- |Wizi %6 |6LI18 186
aluminised and fitted with BEg " | EYaL 106 | PENAL e g}, g}\ﬁ%/(}zly-
. . Y i -
a new Gun Unit. Available 7/8 86 9/6 | PENAVA |z21 12/g W8
. i EAF4210/- | Eyal 9~ 178 77 5- GSIﬂGT
now — for IMMEDIATE Eg‘é‘“ 95/(; EZ35 T lptgtl: 1145!; 21?2 78 | ssniar
B 7 719 7.6 NT
DELIVERY. gBFa 06 | 5217 78 |prse s [1Re  Ge | 56
EBFUO 9 |EZso 7 PL&S 106 |susc 7 RS BE
__ Y 15"—17"— o EZ81 /6 |PY80 88 |5V4G  g9/6 |93 /
10 2mps | | g (R s evm e secnie 5 0
— ; Fes, 178 - 15
£ £ BSS g8 | RSl 120 | pves o6 | e a2 |30, O
LCCs! 98 pCiac 21~ |RI0 21- | BASGT
VIDIO'S SECOND CHOICE ECF80 Gz32 116 | RIS 196 | o 10 | 19aH8 10
16 [H0 6 | LDDALwe | BALE Je | 12aTs 9-
—GUN UNITS. ECF8212/5 E%SCQO gg U142 ’8/- 2285 76 i;ﬁ’g"? g;:
2 |HL92 66 |Uar - S 83 X7 9
12"—£4. 10. 14"—£4. 15 o HLI%D Hi\sgcaoé/- B3N i hxe 92
15"—17” £5. 21"—£7 ECH81 9/~ . L 6BJE  * 12BES 9/8
o . EC KT33C 8- 76 | 13BHT
L&o 9 10- |varsz g6 |6BRT 15 | BHE &3
ECL82 KT66 17:6 | UBC4l 9/6 | 6BWG 8/8 96
ALL TUBES GUARAN- 12/ | L2318 126 | UnFoo 9/6 B 66 | 12K7GT
EF37A 8/8 ) | UCHaz2 4 - 8/6
TEED FOR ONE YEAR. EF40 15/ | orT) 17/8 - | 6D2 5/~ | j9ggGT
EF41 93 |ML41 15- | UCHSL 6F1  15/6 12/
Get full detail fr ERg 1008 | MOPAIT6 | ras O |3 176 | B8Tar™®
rom 5 h
et full details now 4/6 | MX40 176 23/8 | 6J5G  4/8 8/6
R0 7- | N1z 918 uEs o GJIGT 91§ | 3624GT
85 1= h /' i) -
VIDI” REPLA GEMENTS LTD- EF86 11/ C84 9,6 | UL4l 9- |6KIG 4~ S0L6GT
R EF89 10/- | PCF80 UL8: 9/8 | BKIGT o=
Hales St., Deptford High St. EF9l 5 10/6 1 UY4l 778 10/6 1813 50/-
SEND FOR LISTS.
London S.E.8. Tel: TID 4506 Quotations given for any types not listed. Obsolete and old
types a speciality.
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' ONE of the essential

prefimi-

naries to the opening of a
commercial television station is the
enlistment of the largest possible
number of viewers for the very
first sight of local and 1TV network

programmes. Without some kind
of assurance on this point, adver-

tisers will not be interested in
buying space in the ‘‘natural
breaks''.

Conversion Campaigns

This “softening up” process
applies all over the world, and as
the number of station openings is
increasing month by month, it
can be assumed that each opening
has been preceded by its own
particular conversion campaign.
“Conversion” is the name applied
in Britain to this type of sales
drive, originally devised to persuade
viewers to buy converters for
switching over their TV sets from
BBC to ITA, but latterly extended
to a general campaign for achieving
a high set-count for the opening
night, for co-operation with manu-
facturers of sets and aerials and
for the enlightenment of the pubiic
on the coming attractions of the
star features of ITV. As practically
all sets sold since 1956 have
built-in turret tuners or other means
of selecting the different channels—
therefore not requiring a separate
converter—the title ‘“‘conversion
campaign” is now something of a
misnomer in its original definition.
It is used in the wider sense ol
persuading viewers to add ITA
aerials to their existing BBC ones,
to fit appropriate coils. to twist
existing high-gain aerials around
towards the new and nearer ITA
transmitters (and possibly to add
an attenuator'). Even it the ITA
signal is so strong that it can be
picked up on the BBC aerial, to
advise viewers to spend money on
fitting even the simplest types of
ITA aerials is in the interests of
better quality pictures. Television
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dealers naturally welcome these
campaigns as being good for
business and often take a prominent
part in conversion campaign ac-
tivities.

Increasing the Set Count

Tyne Tees Television was one
of the first of the British regional
ITV stations to indulge in what
appeared to be a most extravagant
expenditure on a campaign to tell
the public to ““get recady for the
day”—that was. the opening “on
air” date of the station. It was a
well co-ordinated publicity cam-
paign using posters. press, exhi-
bitions, lectures and demonstra-
tions, and it was a colossal success.
Tyne Tees had a fine large set-
count from the start, and set the

fashion for these campaigns.
Southern Television copied the
idea before their Southampton

studio opened, adding a few stunts

|

TELEVISION PICK-UPS AND REFLECTIONS

By Iconos

of their own, including elaborate
exhibitions in six towns, with live
shows and closed-circuit facilities
to TV sets on retailers or manu-

facturers stands, backed by a
barrage of posters and “throw-
aways”.  Anglia followed suit

before opening at Norwich, their
extra gimmick being visits to
various towns of Anglia by heli-
copter, supported on the ground
by an outside broadcast van,
closed-circuit pictures on moni-
tors, personal appearances of TV
stars and so forth., Westward
Television, opening at Plymouth
next spring, are now planning their
own conversion campaign with
an exhibition train calling at
twenty-three towns in their area.
The train, headed by the record-
breaking “City of Truro” loco-
motive, will have a miniature
television studio and telecine in
one of the coaches, a cinema coach,

e eeni£ b 00000 10205 ep et t1ms 1

This Sobell receiver incorporates a remote control unit which
enables the viewer to operate brightness and volume controls from a
_distance—an example of the latest trends in TV design.
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and three exhibition coaches con-
taining exhibitors’ stands. The
Westward Express will start “at
Truro and call at Penzance, Taun-
ton, Exeter, Torquay and many
other towns in the area, for periods
of one to three days, ending with
six days at Plymouth. Smaller
towns will have a one-day “whistle
stop”; larger towns will have, a
two or three day visit. It should be
a most effective gimmick.

The Théatre and TV

Everyone connected with' tele-
vision, whether as a viewer or as
professional in the TV business
seems to have their own very
individual and positive view of the
medium as an ‘‘art form”. ITV
viewers mainly look upon it as a
pleasant form of light entertain-
ment, in which their evening doses
of Westerns and who-done-it mys-
teries are as essential to their diet
as their bacon and eggs for break-
fast. BBC-TV viewers take a
somewhat different view, stressing
the dynamic journalistic appeal of
“Face to Face” and ‘‘Panorama”
but acknowledging the craftsman-
ship of BBC’s handling of TV
plays, ballets and sports events. [
would imagine that ATV’s execu-
tives pin their faith to spectaculars,
revue and variety presentation,
while ABC-TV obviously plunge
heavily on specially written plays
for Armchair Theatre, which are
presented more in film continuity
form than in the format of the
theatre. Personalily, 1 think that
Howard Thomas, Head of ABC-
TV, has evolved a consistently
successful policy which pleases
both 1ITA and BBC groups of
viewers. His plays are pleasantly
varied from week to week, their
style and type is varied—never
overloaded with dialogue or under-
loaded with lack of. settings—and
there is little risk of repeating the
same old routine, week after week,
as in the everlasting (but ever-
popular) “Wagon Train”. For
example, a recent Armchair Theatre
play, “The Dummy”, was & fast
moving comedy thriller about a
henpecked husband, longing to
break out in adventure, who ‘sees
his opportunity for achieving this
objective when his wife inherits a
legacy. He will murder his wife,
collect the money and tour the
world. The perfect alibi for the
perfect murder will rest upon his
unusual hobby of making masks,
faces and other ornamental oddities
in his garden shed. He makes a
perfect reproducuon of his own

PRACTICAL TELEVISION

head, which he places in a promi-
nent position near the window
where he normally sits every night.
Improbable and unconvincing as
the story was, the production by
Alan Cooke and the excellent
acting and strong personality of
Cyril Cusack in the principal part
heid the interest throughout. It
was a pity that the actual fake
dummy’s head was so poor, as
this “prop’” was the mainspring .of

the whole plot and should therefore,

have been a superb likeness.

Audience Shows

One of the most successful
television theatres has been the
BBC’s conversion of Sir Oswald
Stoll’s old Empire Theatre, Shep-
herd’s Bush. Recently modernised
and overhauled, it is one of the
best conversions of this type,
highly suitable for spectacular
shows requiring an audience. ATV
copied the idea when they bought
the Empire music halls at Wood
Green and Hackney, and ABC did
the same with an old music hall at
Aston, Birmingham, Associated
Rediffusion’ in London used the
Granville Theatre for a time, and
Granada converted the Chelsea
Palace. There are other examples
in Britain of this kind of television
theatre conversion, highly suitable
for certain kinds of audience par-
ticipation programmes, but in
almost every other way incon-
venient to operate and maintain.
The craze for converting theatres

' November, 1960

was at its height four or five years
ago. Then came a period when
Companies built new larger studio
stages, like TWW’s at Cardiff,
AR’s -first studios at Wembley
and Southern’s at Southampton.
This meant that when an audience
participation programme was being
put out, a large proportion of
expensive studio- space was taken
up with portable chairs for them
to sit on. So now there is a slight
move once more towards the use
of live theatres; but in a different
way. The London Palladium is
now wired to enable it to be rigged
for television in a couple of hours.
No trailing of cables all around the

place, cameras and light are
simply plugged into permanent
outlets, thus speeding up the

preparatlon work. A similar plan
is to be followed out at Plymouth,
in the new Athenaeum Theatre
Auditorium, a gem of modern
“little theatre” construction. This
will be connected with its neigh-
bour, Westward Television, by an
underground passage! Al West-
ward’s audience participation
shows will originate at the Athe-
naeum, which will be fitted up with
camera, microphone and the light-
ing sockets to reduce rigging time.
Video tape will be used to enable
additional programmes to be re-
corded on one day’s use of the
Auditorium. Back in London, the
Granville Theatre, Fulham Broad-
way, has once more been opened
for television.

PRACTICAL WIRELESS

Chief Contents of November -
Issue
Now on Sale.
CONVERTING TO STEREO
SELECTING OUTPUT TRANSFORMERS
CAMERA CASE TRANSISTOR PORTABLE -
RADIO CONSTRUCTION FOR THE BEGINNER—2
COMPREHENSIVE GUITAR AMPLIFIER
MIDGET T.R.F. RECEIVER
S.W. LISTENERS’ LOG

INCLUDED IN EACH COPY IS A FREE
BLUEPRINT OF THE P.W. POCKET
SUPERHET

1’6
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REGUNNED TV TUBES

12 MONTHS' GUARANTEE
from date of installation

Despatched same day
ALL types available:

Mullard, Mazda, G.E.C., Emiscope
Brimar, E.E., etc.

12 and 14-inch £4.15.0
I5 and I7-inch ... £5.15.0
2[-inch £7.15.0

Carriage and Insurance 7/6

Cash with order to:

REGAL ELECTRONICS

I7 TOWN ST., LEEDS 7

Please Note.—Charles Tempest Co. and
Direct Electronics amalgamated
with Regal Electronics.

now

THE BOOK FOR THE SERIOUS MODEL MAKER...

¥ - e — " o
RADIO CONTROLLED MODELS
by F. J. Camm
12s. 6d. FROM ALL BOOKSELLERS
.. .or in case of difficuity 13s. 6d. by post from C. ARTHUR
PEARSON LTD. Tower House, Southampton Street, London W.C.2.
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LOOK!!

A Genuine Unrepeatable Offer

ABSOLUTELY BRAND NEW
107, 127, 14", 15” and 17"

CATHODE
RAY TUBES

All made by England’s leading manufacturers

Because of very special bulk purchases we are able
to offer the home constructor and the amateur
repair mechanic these absolutely brand new

TV TUBES

at fabulously low prices. Carriage and Insurance paid.

10" #£3.3.0 10

Cossor type 75K.

12"  £5.5.0 12

Direct replacement for MW31.16, MW31-74, CI2FM,
121K, 12XP4, 12XP4A, T12/100.

14" £6.6.0 |4

Direct reptacement for MW36-22, MW36-24,
MW36-44, C36-24, Cl14HM, 14LP4, 14KP4A, TR14/22

15" £4.4.0 |5
Cossor type 85K.
17" £7.0.0 |7

Direct replacement for MW43-64, 17ASP4, 17AXP4,

TRI7/21, 171K, 172K. We also can supply a tube at

this price equivalent to CRMI71 but with a 6.3 volt

heater instead of 12.6 volt, and non-aluminised. Please
specify.

i
17" £7.7,0 17"
Direct replacement for MW43-69, CI7HM, TRI7/22.
Also a tube directly equivalent to CRMI172.

These tubes are not reconditioned, or “seconds”,

or export rejects but

BRAND NEW BOXED STOCK direct from the

factory and made available by special bulk
purchases which are unrepeatable.

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

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

ST. JAMES’S GENERAL TRADING AND

INVESTMENT CO. LTD.
2 SERJEANT’S INN, LONDON, E.C.4

Please note that we are MAIL ORDER only.
We regret that we cannot cater to callers.
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VA I-v Es NEw - TESTED! GUARANTEED ! 66 q S NU,,
' -
IRS, 195, IT4, 384, 3V4, DAF91, DF91, DKS1, DL92. DL .. any 4 for 19/6
SETS DAF%, bios, DK98, DL, . - for 27/8 . -
6K7G, 6KBG, 6Q7C, 6V8G, 6X5G, or 5Y3¢ .. .. .. .. 3 o 531°
1ATGT 12/- | 6LD20 8/~ | 30L1 79 | EC92  11/- | EZ4L 7/ | U2 13/- R g d
D5 8/- | 6P2% o/- | 30PL1 10/~ | ECC8L 5/9 | EZ80  6/3 | U6 10/- cgunne
IH5GT 10/- | 6Q7G /9 | 36A3 9/6 | ECCs2  6/6 | EzZ81 7 | b 6/9
INSGT 10/- | 6Q7GT_ 9/6 | 35L6GT 9/6 | ECC33  7/- | FW4/500 8/- | US52 5/3 g
R5 6/- | 6SLIGT 6/3 | 35Z4GT 6/~ | ECC84 8/9 | GZ30  8/8 | U8 6/- ubes
S4 8/8 | 6SNTGT 4/9 | 3525GT 8/8 | ECC35 8/3 | GZa2  9/6 | UABCS0 7/
SR e duer el mn dg )k | pase 4
- - 75 .
3A5 9/~ | BV6GT 8/8 AZ31 1858 ECH21 13/ KT44, g/- | UBF80 9/ Supplied from stock, and despatched by
3Q4 7/8 | 6X4 5/- ECH35 / KT61 10/- | UBF39  §/- British Railways samae day. f
AL W AL R A
o3 | 1B7 76 | DAFa B3 | BCLa0 755 | Mxao /8 | UCCas 1818 || ., SOMPLETE NEW GUNS e
V4G 9/8 | 7C5 3/8 | DAF% 7/6 | ECL82 10/- | Nig 16 | UC 7 [T T O (T re
Y3GT @/9 | 7C6 718 | DC 9/- /6 | Pccas 719 | UCFa0 14/~ || for TWELVE MONTHS. .
Z4G  7/9 | THT 7/ | DE33 10/~ | EF4l /3 | PCCae 19/~ | UCH2L 13/8
A 3/9 87 9/ DF9l - F42 7 F80 7/8 | UCH42 , 8/- . Muyllard Mazda
6AMS Y4 7/~ | DF9%  7/8 | EF80 /6 | PCF62 8- | UCHsL ' _8/- . .
6AQ5 é/- | 10C1 14/ DH78 5/8 85 /i PCL82 /- | UCL82 “10/9 i2in. ... . £4:10.0 £4.10.0
A 713 7l 7/3 | EFBs  10/- | PCL83 11/- | UCL83 14/- . 5 "
6BA6 @~ | 10P13 14/ | DK32 1g/- | EF89 '7/¢ | PCLes 8/~ | UF4L  ‘g/g || Min. ... .. £4.15.0 £5.10.0
6B 8/- DKS1 "6/ | EF91 8/ | PENA4 11/- | UF88 g8 (| ¢5; £6. 0.0
6BH8  b/g | 12AU7 @/6 | DK92  g8/8 | EF92  4/8 | PEN36C g/8 | UF89  7/- i e — a B
6BJ6  5/9 | 12AX7  7/- | DK9§  3/8 | BL33 10/~ | PEN45 /6 | UL4l 8- || 16 in. e £6.10.0 —
6BR7  9/9 | 12k7GT 5/8 | DL33 9/~ | EL41  8/6 | PL36 11/6 | uLss /8 .
6BW6 8/~ | 12K8GT 11/6 | DL35 10/- ( EL43  9/6 | PL8L * 9/8 | yric g/ || !7in ... £5.10.0 £5.17.6
6BWT @/ 2Q7GT "5/¢ | DL92 6/- | EL81  1g/- | PL82 18 | Gyar e
S0 ol | 125 e |DER 75| B Zo|BER 7S |uvn ae|| M - - 00 gl
D 2/6 K &
F 138 2 7- | EMao 9/ | PY: 11/- | vyss e Plus 10/- Carr. & Ins.
6F6G 6/6 | 20L1  17/6 | EAF42 g/ | EMSBL g/ | PY80 /8 | UYIN 10/9
6F13 12/8 | 25A6G 8/- | EB91 ___3/9 | EM84 10/- | PY81 /3 | VP4B 9/6 Other types available. PleaSe contact:
geis 176 | 25L6GT 9/~ | EBCI b | EYSl  8/3 | PY82 ¥~ | VPiL 5/ o )
6 ! 2524G  7/8 | EBC41 8/6 | EYSL g/~ | PYB3  7/9 | W76 5/6 .
gﬁggl‘ 85,’9 2526GT 9/ | EBF80 8/~ | EY84 13/~ | PZ30 17 | W17 4/8 J.P. WRIGHT
15/- | 30C1 7/3 | EBF89  8/9 | EYBS  7/9 | RIS  16/6 | X76M 11/6
6L18 12/3 30FL1 9/- | EBL2l 13/8 ' EZ40 8/9 ' T4 9/8 | 277 3/6 lc Shotton Street, Doncaster
RE ! D-l‘ “‘ R Q Dlo Post  6d. tpr(;t‘ valve Sole Distribution Agent
A Any Parce] insured B
Phone: DON 2636 or 66252
24 COLBERG PLACE, STAMFORD HILL ranelt On aatra, " '
LONDON, N.16 STA. 4587  Anv COR, Parcel 216

10 AMBITIOUS ENGINEERS

FREE = THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? {CAL INCLUDING
ENGINEERING OPPORTUNITIES V’{,’g{.‘;‘uggg"zﬂ E&%\GJ‘“E‘“ TOOLS!

is a highly informative 156-page guide to

the best paid engineering posts. It tells (R Ao ,T,’,',‘,,c’,’“b’,‘f,',’,’wf"; G

}fou how you a;n quickly prepar:lfé home '::lau Engineering, :"'(;"'":"“' ;:1:;";*;:"- B.I1E. T(mcarporat-)

ot a recpgnise engineering qualification adlo Engineering, u: a0 UT"VO E‘l” . l‘ B 0 ing E.M.1, Inttitutes

and outlines a wonderful range of modern | Auomodletre.” | RYSLVSHSATLIG NOW ofers ou @ .
Home Study Courses in all branches of Production Eng.. Radio Amateurs” Exam.  jng ot home with

Engineering. This unigue book also gives | Bullding, Plastics. B artificats practical equipment.

full details of the Practical Radio & Elec- | Ofaushtemanshin, G Carsiticad Ask for desails.

tronics Courses, administered by our Radio & Television Servicing B |, E, T, ¥
Specialist Electronics Training Division— GET SOME e SCHOOL OF ;
the B.I.E.T. School of Electronics, explains | | ETTERS AFTER Automation

the benefits of our Employment Dept. and ELECTRONICS

shows you how to qualify for five years YOUR NAME!
promotion in one year.

POST COUPON NOW

s B Please send me your FREE 158-page a
We defimtely Guarantee . a *ENGINEERING OPPORTUNITIES’ a
¢ NO PASS — NO FEE e B (Write if you prefer not to out pl‘c'f »
oo opeatad | ARILAL | @ NaMe .
Sty o “ENGINEPRING OPFORTUNITIES: | o™ Saft; 'ytacation u ADDRESS. n
toSay—FREE. - [ | n
BRITISH INSTITUTE OF ENGINEERING - -
TECHNOLOGY (Incorporating E.M.I. Institutes) . a
(Dept. . SE/20),29 Wright’s Lane, London, W.8 SUBJECT OR Exam (SE/0.)

THE B.I.LE.T. IS THE LEADING ORGANISATION OF ITS KIND IN
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Letters to

the Editor i

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

I

| 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.

!
’ FRAME BOUNCE

]
SIR,—I think my experience with a fault might
be worth relating in case the cause and cure
would be of help to others. The trouble was a
Jittery picture, called in technical circles. I believe
“frame bounce”. All sorts of things had been tried
without success. but when going to removc the
sync valve one day (with the set still switched on,
[ am ashamed to say). I noted that when | grasped
the valve the jumping stopped. After a little
experimenting I found that the cause of the trouble
was microphony in the particular valve. owing to
some fault in the electrode assembly as it did not
occur with other valves of the same type und
make. Only this one valve causes the trouble.
and vibration from the loudspeaker was the cause.
—H. Dick (Harringay).

ADVERTISEMENTS

SIR, — While fully realising the Independent
Television Authority’s need to present their
advertisements in such a way as to increase the
sales of their clients, so impelling them to go on
using TV as a advertising medium. it would. in
my opinion, make programmes more acceptable
if the advertisements were shown every half-hour
instead of every quarter of an hour. Of coursc the
time allotted to the advertisements would have to
be increased correspondingly. but I feel this would
not reduce the sales of the various products.
Indeed if the programmes are more pleasing to
the viewer, as | believe they would be. surely the
sales would incrcase.—M NicHoLLs (Bradford).

.

ODD INTERFERENCE

SIR,—I have noticed a distortion on my receiver

which seems to be peculiar to my set, 1t occurs
whenever my wife uses a vacuum cleaner while the
television is on. The picture looks as though it is
formed along a sine curve. Experiments with
neighbours’ television receivers show that only my
set is affected by the use of the vacuum cleaner. This
does not worry me particularly as it is seldom that
both the set and the cleaner are in use together, but
as I cannot furnish a suitable explanation I wonder
if any reader knows the reason for this distortion.
-—R FAULKNER (Glasgow).

NOVEL AERIAL

IR,—During a recent gale my TV aerial was com-
pletely wrecked. I ordered a new one but was
told it would be some weeks before | would receive it.
therefore 1 began to hunt for some suitable substitute,
and subsequently connected a disused aluminium
weather cock to my set. This “‘aerial” gave reason-
able reception but the addition of some aluminium
framework, taken from an abandoned lorry, fixed
to the weathercock, gave a perfect picture.

Although everyone passing my house looks with
astonishment at this construction I have since can-
celled the order for the commercial aerial and have
saved a good deal of money.—A. Rowte (Wands-
worth).

SOUND PROBLEM

IR,—The smal! size of my living room necessitates

that my TV receiver is situated in one small corner.
As my set is fitted with the loud speaker at the side,
much of the sound is muffled by the close proximity
of the walls. I overcame this problem by fitting a
home constructed megaphone to the side of the set.
This assembly, although looking rather out of place,
cnables the sound to be directed at the viewer and the
sound reproduction is also increased and improved.
J. BLACKMAN (Pershore).

FRIDAY, JANUARY [3th, 1961

A FILM SHOW

(in collaboration with Mullard Ltd.)
CAXTON HALL, WESTMINSTER
at 7-30 p.m.

Send for your free tickets now marking
your envelope ‘‘Caxton Hall”’ in the top,
feft-hand corner and enclosing a stamped
addressed envelope (at least 3%in. x éin.) for
the tickets.

The films to be shown will be announced
iater, but, as in previous years, the programme
will be arranged to appeal to all who are
interested in radio.

The demand for tickets will be great;
order yours NOW.
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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 modifying surplus equip~
ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 110 must be attached to all Queries, and if a
postal reply is required a stamped and addressed envelope
' must be enclosed.

MURPHY V240

The tube on this set, a CRM141, was boosted 50
per cent six months ago and gave a good picture
until recently when the heater burnt out. 1 fitted a
CRM142 rebuilt tube, but cannot obtain a picture or
raster and the sound volume has slightly decreased.
When the brilliance control is turned up a flash appears
on the tube face but there is still no raster. 1 suspect
a fault in the EHT rectifier.—J. Shelley (Chester-le-
Street). -

Check the setting of the ion trap magnet carefully
and_if this does not help, suspect a faulty EHT
rectifier. This is inside the line output transformer.

EKCO TS88

T wish to replace the existing tube—CRM92Lwith
a 10in. EMI 3-16. I can overcome the heater problem
by fitting a 13-3V isolating transformer. However,
I find that while the original tube takes 7kV on the
final anode, the replacement will only take 5-5kV
according to the maker’s data. What is the best way
to reduce the EHT voltage in the TS88 to suit the
replacement tube?—S. A. Franklin (Basildon).
. We suggest you risk the EHT as it is. We doubt
if the TS88 gives much more than 6kV and we know
of several 3-16"s working in Cossor 916’s where the
EHT is a certain 7-5kV.

PORTADYNE 17392

What is the best type of converter to suit my sct?
The LF. is 16Mc/s vision and 19-5Mc/s. 1 should like
to use a tuner which does not require too much altera-
tion to the set.—H. Dartnell (London E.9).

For the minimum of alteration we would suggest
you use a Cyldon P16H turret tuner. The method
of fitting is simply to remove the V1 EF80 R.F.
amplifier and insert the R.F. plug of the tuner, remove
the V2 EF80 mixer and insert the I.F. or mixer plug.

H.M.V. 2811

I have reéently replaced a burnt out tube with a
Mullard MW 31-74, taking a first anode supply from

PRACTICAL TELEVISION

November, 1960

the maximum H.T. available, fitting a new focus
magnet and ion trap magnet. To obtain adequate
EHT I fitted a voltage doubler. T now have a brighter
and sharper picture than ever before, but there is
insufficient width and | have to reduce the height to
match. | have tried putting a condenser across the
line scan coil but lose definition. Can you suggest
any means of increasing width?—E. R, Barker (King’s
Norton).

A large increase of EHT is always attended by the

problem of providing extra scanning power. For
this reason we normally advise doubling the Al

voltage, leaving the EHT little changed. Wire a

0-1uF condenser from pin 8 of the KT36 to chassis
and a 500pF across the scanning coils.

STELLA 1480U/15

This set is fitted with a Brayhead turret tuner, and
has now developed a fault. The set was removed from
its cabinet for a change of channel coils in fitted Bray-
head turret. The set was replaced in its cabinet,
readjusted and at first worked excellently. After
about three hours the picture brightness decreased and
the picture size changed. I increased the brightness
and contrast to maximum. The line hold could only
produce a picture with left half to right of the screen
and right half to left of the screen. .Other positions of
line hold caused flutter and very bright thin, vertical,
zig-zag lines. UL44 (V15) was replaced by a “‘re-
claimed” valve and the picture was reset, apparently
in order. When the set was replaced in the cabinet the
fault appeared again. V15 was replaced but the fault
was still evident. No burnt resistors or broken leads
were apparent but the anode of UL44 (V15) carried
very high voltage. The top cap lead voltage is about
300V if removed from anode. The sound is perfect.—
R. Taylor (Windsor).

Check the value of resistor from the line hold
controt to the 33,000pF capacitor from the line output
transformer. If in doubt change to 8:2k. The line
output transformer itself may well be responsible
for the condition.

DEFIANT 947

I am unable to remove a broad black band across
the centre of the screen. I have changed over T415
and interchanged all the other valves possible. The
sound is perfect but the tube is low.—W., Fetters
(Edinburgh 9). .

The frame time base appears to be locking on a
mains ripple rather than on a clean sync pulse. We
would therefore advise you to check the 16uF elec-
trolytic capacitors generally, by shunting each with
a test 16 F 450W capacitor (wire ends). The capacitor
associated with pin 5 of the rear centre (right side
chassis) 6F14 is the principal suspect. Check the
setting of the pre-set sync control.

VIEWMASTER

The sound on this set is fine but there is no raster or
picture. When the trouble started, the picture collapsed
to a narrow horizontal line about lin. wide. I have
fitted a new line transformer and also EYS1. The EYS1
lights up and there is a spark from the cap on CRT.
The line amplifier valve has been tested and found to
be in order and the frame line thyratron valves 6K25
are in order because I can hear the whistle from the
timebases. All the valves in the vision circuit have

7
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BRAND NEW
TUBES

LINE OUTPUT TRANSFORMERS

Direct Replacements ior 500 sets

Baird. T29, T163 oa - 83—
T164. T167, T172 ‘2014, 1712 60/-

Bush. TV 11A, B: 12A. B: TVF 124,
TUG 12A. B; TRGI 2A. B

/=
TVI2AM; TV22, 24: TRG24, TUG 24 80/-

IS IT THE LOP.T.7 .

Be SURE with the SKANTEST: The most
compact low-priced line output and time
base component shorting turn tester.
Will indicate even one shorting turn.
£7.10.0. Carriage 5 .

12 hs’ t ’ H\wr’r‘gg?qgal'rgslgldgﬁa94?[‘130 164 988
Sk co, ;) . B ,

Ionthsgeuanantes T295, 231; TSC311, ete La76

Ferguson, 841, 2, 3; 941 to 945, . .. 85/- £4 10 0 tor your old radio ,:

TOP CLASS MAKE  SOT008 AG-LST g 2467 1 6616 Zany condition

Ferranti, g . = in part exchange for proprietary brand
; AT t1208 Ti2is, Ti32s. T13%5, ’ b .
! CARR. & INSUR. PAID _T1405. T1415. T1425. T1505, T1835 .. 65/ ['ea‘b':,'resm“(""m‘“ with ~these star

- and ALY, mostiv 55- to §0- ® COLLARO “Studio” déck. .

e '[‘114 125 [')1‘1131;(;):1 43‘108_110 60/ ® MULLARD Type “*A™ amplifier. -
7 MW 31-74  etc. Murphy, Vil4C, V11sC, vusc .. 45 ® Coil equalisation on all 3 speeds.
J. V120C. V180, V178, V200, L5716 ® Takes 7in. sPool.
.

Separate screening of component
a:.semblies—virtually hum Proot!

42 gns carr. free- less allowa.nce

202C
UM, 111“) U 1487 U

446 U

i AT Y 8

I4” MW  36-24 etc. £6 60 Pye. LV30. 16T, G317, etc 1l 80—
d

. TM4, V4, VT4; V7, VT VT17 . 52/6 for old radio.
} Add 2i6 post. S.A.E. with enqmrles Send S.A.E. for leaflet.
SPECIAL! NEW L.0.P.T COMPLETE WITH: —_
"” MW 43-64; 43-69 E’ 0 0 ® Lincarity and width confrols. MONARDECK Tape Deck (listed 12 gns.)
CRM 171, 172 e 6 base and top caps. ONLY 59-10-0
’ alve connectors. Amplifier for above 5 valves, power-

T, leads,
diagram .
1mlll]bi~DLll'DOS€ Valve Filament

controls, speaker.
Portable cabinct tm deck and ampuﬁer ’
£2.17.8 .
Carr. tor each ot above. 5/

| NEW, BOXED, ex Factory

STORS—NEW, lw.-3w. mixed, 50
100 for 7/6, post li-.

® (
FAGLE
Tester V'

Checks ® Valves, FFuses.

PLESSEY O.P. wansmrmeps—'s'candard

® Pilot famps. &
Sw.. wiw precis, ceramic 5K.. © Inbuilt '.? 9 matching for 3-5 ohm spkr. Only 2/9, p. 1/-

SLWYN
1/3 each (12~ doz.). post 6d straighteners,

pin  valve

e ———

RADAR KILOVOLTER tests E.H.T. ® Inhuilt battery test. » Y
~ n q CRYSTAL MICROIPHONES. 3ix2ix1{in.
volts £3.17.6. post 2/6d. g;gplze/tt;g with batteries. Instrns. 80/~ | por tape recorders. public address, etc.

Cream plastic casing—gold metal grille.
Boxed. with long grey screened lead.
BARGAIN 25/-. post 1/-.

ONLY

£1 post 2s. 6d.

TRADE ENQUIRIES INVITED | ™"

WESTWAY RADIO

A.E. with enquiries please

5 Westward Way
Preston Road, Harrow, Middx.’

EXACT Replacement -
TELEVISION SPARES Picture
Tubes :
ALL MAKES AND MODELS
~ We can supply new or secondhand, perfect condition spares, Correct Type Mullard
for Radio and Television— Mazda. Emiscope, etc. -
Line output transformers, Scanning Coils, etc. 3R (S
M v . e ~—Latest Micro Fine

CHEAPEST PRICES ANYWHERE—

OUR YALYES STOCKS INCLUDE :— Aluminising

(Gives Superb Dayllght

' AZ31 8| EP42 9. | PCLMY 7] UBCAL 6/6 | 6F1 5 Viewing)
) B36 &1-| EFa0 26 | POLSE 11- UCHS 606 | ge o
DH77 6 | Etd gie | PLas 111 Co E72 I - =
ERG41 66| ELu% 1476 | PLIR  14/- 716 | BF /- 5
EBFS0  6/-| EL4L 616 | PLEL N6 fi- [ 6LL 1148 = —New Small Particle
| B 5/-| ELy2 R | PL2 T 70- | 6LI8 ne Every Tube = Silver Activated Screen
36| KlLss 61 PLR3 70 7| sL1e 1L : = {for Better Contrast
5C 7/-| EYSISE 6/- |PY32 1o/ 616 | gy 50 [ &Xu) =
ECP xn 8i6| EY86 76 | PYRY  7)- & o exact plug and Increased
ECH35 3/~ | EZ40 /- | PYBI  tirs 92/ “‘:IL} :/:; in briltiance)
ECH42 7 - | PYR2 18 1445 y & replacement
ECHS1 Rl [PYSE 7 26 | 10P14 B ?
8- k%xéc _,'i)ﬂ ;}::]1 ::j ;; 2082 - All materials and components Used in the manufacture oi
4/6 | PCCBA 7/~ | T4) 7 G- | 20L1 1206 Lawson Tubes are completely new. except the glass envel-
7/-1 PCFs0 7/~ | Uard2 7/ F1 IR ST U

ope which prior to manufacture was carefully inspected
to meet the standards of the original new envelope.

ALL MAKES AND TYPES FROM STOCK

IF YOU DO NOT SEE WHAT YOU REQUIRE SEND S.A.E.
FOR IMMEDIATE QUOTE, GUARANTEED RETURN
POST SERVICE.

127 £5.10.0 14" £5.19.0
157—17"  £6.10.0 217 £7.10,0 o

Fully Guaranteed for 12 months

FOR THAT URGENT SPARE
Phone: CHErrywood 3955
from 9 a.m.,

until 12 midnight.

refunded if you wish to return your old’ tube
C.W.0. or C.O.D Carr. & Ins. 7/6 (passenger)

20/-
LAWSON TUBES

156 PICKERSLEIGH ROAD, MALVERN
WORCS. MAL. 3798

Terms. CW.O. or C.O.D.

G. AND D. TELEVISION,

13la KINGSTON ROAD.
LONDON, s.w.I1?

WwWWW.americanradiohistorv.com



www.americanradiohistory.com

108

Eor Safetys Sake “[“DM-

use

'AVO Prodclips

" . .with Trigger-Action Spring-Loaded Clips.
PRESS TRIGGER TO OPEN

F RELEASE TO GRIP |
|
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l”l

Pat. No. 748811

1

‘ B~ ion
treiceney
cETTEe

|

Safety first every time with these patented spring- |

loaded AVO Prodclips.

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

Suitable for use with AvoMeter, Multiminor

and Avo Electronic Test Meter Leads.

m@LTD .

92-96 VAUXMHALL BRIDGE ROAD, LONDON, S.W.l.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE
1R5, 185, 1T4, 384, 3V4 DAF91. DF91, DK91,
D192, DL94 SE’I‘ of 4, 18/6.
P F96. DK96, ,'DL96, SET of 4, 26/6.

DAF9,
1D5 ws DL33 8/6 PCF80 g
1R5 56 it 9/6 PCFs2 7/
185 49 DL92 511 PCL82 Yl
1T4 3/11 DL™M 6’8 PCL83 10
384 5/1% DL#88 611 PCL8 D
3Vd 6 ERC41 7/8 PL36 10/
5U4G 4/9 EBF80 8/- PL81 8/
5Y3GT 59 EBL21 126 PL82 T
574G bl CC81 53 PL 7=
8K7G 2/~ ECC82 6/- PL34 9/6
6KBG 5/3 ECC83 6/86 PY32 10/3
TG 59 ECC84 83 PYs R
6SL7GT 8- ECCSS 8- PYsl 5/
6SN7GT 48 CF80 9- PY82 6/.
5 VEG 4'9 ECF82 9- PY 97
6V6GT @/3 ECH21 126 U2 12
6X5GT -  BECH42 8- U26 10/-
12K7GT 3 ECLS0 7- UABC80 7/
12K8GT 11/~ EF41 "9 UAF42 8§/
12Q7GT &3 EF0 b~ UBC4l 7/
3BLEGT 9/- EF8 6- UBFBO 8/
35Z4GT 6- EF86 89 CC85 T
AZ31 89 EF39 7~ UCH21 1286
B36 83 EL41 w3 UCH42 7/8
CL33 12/6 EL84 6:6 UCHS8I 8-
DAC32 9/8 EY51 %9 UCL82 10/~
DAF91 49 EY8 79 UCL83 138
DAF% 6/11 EZ40 6/3 UF4l 9
DF33 98 EZd4l 7/~ UKF8s 8/-
DF31 311 EZ80 8- Ur8g 6/8
DF9% 6/11 EZ81 6/9 UL4l 3
DH111 6/~ GZ30 8/- UL84 -
DK32 113 GZ32 8/9 UY2l 11/~
K91 56 MUl4 - UY4l 8/~
DK92 8/- PCO3¢ 713 UY85 /3
DK 6/11 PCC89 116 VP4B 8/8
Postage 6d. per valve extra. Any Parcel

Insured Against Damage in Transit 6d. extra.
Any C.0.D, Parcel 2/6 extra.
Office address. no callers.

GERALD BERNARD
90 CARR MANOR AVENUE
LEEDS 17

Post Free

7Z / NEW MULLARD, MAZDA
EMISCOI'E ETC.
ELECTRON GUN®

A
FULLY GUARANTEED 12 MONTHS
EXACT replacements for ALL MULLARD, MAZDA, COSSOR,

{ | £E. GE.C, FERRANTL BRIMAR, EMITRON, EMISCOPE (Incl.
B hard glass) types. 1
per pair. , 127 ... ... ... £5.100 20/-G|ad|yre'unded if you wish
AVOCET HOUSE, |4;/ . . £5.19.0 to return your old tube.
| 15717 £6.10.0  CW.0.-C.0.D. Post & Ins, 7/6
LEASGILL MILNTH ORPE
| | KENDAL TUBES WESTEORIAND

THE ALL NEW
COMPLETELY REPROCESSED
PICTURE TUBES

NEW SuALL PARTICLE

Silvem ACTivaTED SCAEEN

{hiGm SRILLIAMCE wiTh
CINT DETINTTION)

Nea SuRER
swommsEd

T1T.V.- F.M. AERIALS

B.1.C. (BAND 1. Tele-
’ ;c%p(c loft, 19/8. External,

LTV, (IiA\D 3). 3 Ele-
ment loft array, 24.-. &
Element, 32 wall
mount.ing. 3 Biement, 33,9.
5 Element, 41.3.

C()MISI\FD B.8.C,
Loft _1+3 Eiement,

413 1-5 Element, 48/9.
Wall mounting, 1+3 Ele-
ment, 56/3. 1+5 Element,
63/9. Chimney and mast
mounting units also avmlahl
F.M. (BAND 2), Loft ' 28/-. 3 Ele-
mem; loft, 52/8. S/D loft, 12 8. External

26/3. btate channel when ordering.
C WO or .D. P.P, 2/8, Coaxial cable,
8d. vd. Coaxml plugs. 1/3. Send 6.
stamps for illustrated lists.

K.V.A. ELECTRONICS (Dept.T.P.)
38 Godstone Road. Kenley, Surrey

A SUPER SPECIAL
TV TUBE OFFER

New tubes made by world-tamous manu-
facturers complete with 12 months’ maket's
guarantee. 17in, Tube to replace the MW43-64
43-89, 171K, 172K. 17 ASP4. 17 AXP4, C17-1,
C17-A, CR-17-22, C17-FM. MW 43-80.
Our Unbeataide Price £8.10.0. Also
avaxlable brand new l4in. to replace 36- 24
36-44. TRI14-21, TRI4-22, 14 P4
14-LP4. ]41K C36-24. or tor 36-20,
S o rana new 31 MW Srrd ali
at £7 eacil. Post packing and insurance
10/- extra.

NEW MAX ELECTRONICS

For London’s l—“most Bargains in elec-

tronie and r equibment. \lso

Largest 5c|eu| ul‘ Tane Recovrders in

the U.K. All Guaranteed.

220, Edgware Road, London, W.2.
Tel. PAD aﬁ(i"l

B.B.C.
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3 MULLARD
P REFERENCE MANUAL OF
> TRANSISTOR CIRCUITS

? Over 300 Pages. Hlustrated.
12/6. Postage /-
4

—t

TELEVISION ENGINEERS’
POCKET BOOK. By ). P. Hawker.
12/6. Postage 6d.
TELEVISION EXPLAINED. By
’ W. E. Miller. Revd. by E. A, W.
Spreadbury. 12/6. Postage /-
’ TELEVISION SERVICING. By G. N.
Patchett, Vol. 4. 7/6. Postage 6d.
THE RADIO AMATEUR'S HAND-
BOOK. By A.R.R.L., 1960 ed. 32/6.
Poscage 1/9.
TELEVISION TEST EQUIPMENT.
8y E. N. Bradley. 5/-. Postage 4d.
THE A.R.RL. ANTENNA BOOK.
By A.R.R.L. I8/-, Postage {/3.
CORRECTING TELEVISION PIC-
TURE FAULTS. By ! Cura and
L. Stanley. 4/.. Postage 4d.
RADIO VALVE DATA, 6th ed.
Compiled by "“WW?", §/, Postage 9d,
1960 CATALOGUE /-

>

»
p"’l[ HODERN BOOK (0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

1921 PRAED STREET,
LONDON, W.2.
mis

¢ Phone: PADdington 4185
Y Open 6 days 9-6 p.m.
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heen checked, EF50 from V1-V5.—A. Barton (Dagen-
ham).

From your description it is evident that a fault has
developed in the frame timebase whilst you have been
looking for a fault in the line timebase. We suggest
that you check the components and wiring around
V11 and V12, particularly R59, R6S, R64. RS56. and
€48, frame transformer and scan coils.

PETO SCOTT 1412T

The general picture is good but the fault is that I
cannot reduce the width, which is too great and white
and black lines smear faintly to the right. The left
hand edge of the test” card is very extended. 1 have
changed valves and various condensers without success.
The picture seems to take too long to reach full bright-
ness, about 2—5 minutes. Is this in order or are
resistors too high?—P. Twist (Luton).

Check the 2-5k resistor to pin 8 of the PL81. Then
check the 27k resistors across the width and linearity
coils and the 100pF capacitors (in series with a
resistor) across each of the scanning coils connections.

INVICTA T111

This set has low EHT resulting in a dull picture.
The EYS51 has been replaced by another with no im-
provement. The line scan amplifier valve and ‘‘booster”’
diode have been tested and have been found to be in
order. There is only about 1V across the cathode
resistor (10k brilliance control) of the PL38 line
output valve, but removing the booster diode causes
this to increase to about 60V. The line amplitude
plunger, when fully withdrawn, causes the picture to
become paler. A momentary shorting of the line scan
coils alters the note of the line whistle and increases
the brightness of the picture temporarily. [ suspect
that the scan coils are at fault, or else the line output
transformer. The CRT works satisfactorily in another
set. Can the Cossor 121K tube be used in the T111?
—J. Ramsey (Hemel Hempstead).

The cathode circuit of the PL38 is not completed
by the brilliance control. The circuit is through the
330 resistor and then through the line amplitude
coil and PY3l booster diode. You should check
the 25uF capacitor which is wired positive to chassis,
negative to the 33Q resistor at the junction of the
brilliance control. The cathode of the PL38 should
record 38V negative. The Cossor 121K tube can be
used with a B12A base and an ion trap magnet.

ACE

What type of turret tuner and what LF.’s can | use
with this set? This has a 14in. rectangular tube and
parallel heaters. Two 2-pin plugs and sockets are
fitted for H.T. and heaters. Would there be any
wiring alterations apart from removing the first two
valves?—H. Richard (Wigan).

We are inclined to think that your receiver is an
Ace Astra. If so, the left side 2-pin socket is for a
pre-amplifier (160V HT-6-3V L.T.). and the centre
sockets are the aerial input. The I.F.’s are 9-8-13M¢/s
and a suitable tuner would be a Cyldon EIOL or a
Brayhead 10P. No alterations apart from removing
V1 and V2 and replacing these with the plug, or
adaptor is necessary.
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KB HV20L

There is a rasping on the sound which, when the
sound is turned up, causes rippling on the picture.—
S. Wells (Surrey).

It would appear that the volume control is in need
of replacement, or at least of thorough cleaning.
Since the focus coil is associated with the sound output

valve. some vision interference will result if the
volume control is noisy. It has a value of 0-5M
(500k).

MARCONI VT150

This set has interference on channel 9. The picture
becomes watery at top and middle and bottom in
turn and sometimes gives the effect of a torn picture.
We have a dipole indoor aerial for both channels but
channel 1 is received tree from interference.—F.
Merker (London S.W.4).

The ragged and irregular picture is no doubt
caused by the reception of reflected or ghost signals
on the Band 111 aerial. A more sensitive or directional
aerial (say of the slot type) would help.

PLESSEY MARK 11

1 have obtained two TV chassis of the above type.
One works perfectly except for the following fault,
When the raster is on the screen, a patterning appears
and when vision is on, it turns to a smear. Apart from
this the picture is good. This receiver will not give a
better picture with the normal aerial plug, I have to
remove the metal surround first. The other chassis
has low sound, good raster but no picture. The pat-
terning is also on this raster. The video valve heaters
seem to light up brighter and become hotter than usual.
—G. Hughes (Sale).

You must first ensure that both chassis are properly
tuned to the channel required. The brass core pro-
tuding through the front centre of the right side
chassis must be correctly tuned and the coil cores
in the can on either side of the front and 6F1. If
some valves seem to glow excessively, suspect in-
stability and check the decoupling capacitors.

PHILIPS 21680

The horizontal hold is at the end of its range, fully
anticlockwise. At any slight drift the picture breaks.
up at the top. 1 have checked ECL80 and PL36.—
C. Smith (Lancaster).

Check the two resistors associated with pin 2 of.

the ECL80. The resistor to the H.T. is a 220k, and
that to the hold control is a 330k. The associated
112<OII)F capacitor could be at fault but this is less
likely.

DYNATRON TV41F

What means of trimming are employed on this set
to ensure that the main trimming control (concentric
with the channel switch) is roughly in the middle of
its travel when stations are tuned? This is a fringe
model, no V.H.F. being fitted.—W.M.S. (Dundee).

The ostillator coil core is adjusted from below the
tuner. It is the front adjustment below the 30CI
valve. A very firm, non-metallic screwdriver is
required for this operation, A large tool may damage
the core or coil.
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ALBA
‘1:am ‘unable to.give the model number of this set

but acéording to the-instruction book- it is one of three, -

T321, T324 and T524. When the fault first developed
1 had difficulty in locking the picture to prevent it from
rolling. 1 replaced valves PL81 and PY81 which stopped
the. rolling but after the set had been' on about half
an hour the picture became .darker and distorted
across -the. centre of the screen. | can only obtain a
broken picture on Band II1.—H. Atkinson (Saltburn).

If the picture starts rolling vertically again check
the ECCB83 frame- oscillators and the 820k resistor
from the frame (vertical) hold control to pin 2 of one
of the ECC83 valves. To correct the horizontal
hold, replace the PCF80 line oscillator valve. For
weak Band I1I we suggest you check the PCC84
valve on the tuner unit.

AMBASSADOR

The sound is perfect but the vision is at fault. There
is no raster. at all. 1 have changed the EY51 without
siiccess. All the valves seem to be working but have

. not been tested.—J. Grant (Mansfield).

You - should concentrate on the 20PI, U281
circuits. If these valves are in order, check the 4k
wire wound resistor to pin 4 of the 20PI, the 33Q
cathode resistor (pin 8) and the timebase capacitors.

.STELLA ST86170

 The trouble is lack of height, leaving a gap of about
Tin. top and bottom. This sometimes tries to right
itself. The frame output valve was down in emission
so 1 put in a new valve PCL82. When this
‘valve had been put in it would not light but worked
after 1 cleaned the valve pins. Now | cannot obtain a
raster.” I checked PY81, PL36 and anode of EY86
for' spark and this. I can obtain. | cannot obtain a
proper spark on the EHT connector to the tube. The
other valves have been tried in three stages, PY81,
PL36, ECL86 and EY86 and the transformers have
been.checked. When I remove the line hold, the slight
E.H.T. seems to stop altogether.—P. Norcott (Birken-
nead). ’

Although you may well find that the line output
transformer. is- at fault you should first check the
ECLBO resistors and those associated with the PL36
screen (4)'and cathode (8). Then check the.boosted
H.T. voltage and components, as a capacitor often
shorts 'in this section thus presenting the effects

- describéd. This is the 0-018uF or 0-039uF. Both are
on the tag strip near the PY81 valve base.

RAYMOND ELECTRIC

The picture-on this set is very dim and there is no
brightness. When [ turn the brightness or horizontal
controls right down the screen goes blank.—P. Price
{Liverpool 14).

_ First adjust the ion trap magnet on the rear of
the tube neck for maximum brilliance. Then check
the PL81 and U37 valves before suspecting the tube
itself. You may find that both the tube and the U37
are in need of replacement. (We assume the set is
an F60.)

TELEVISION November, 1960

COSSOR 937

The screen of this set is black and .needs cleaning.
What is. the correct -procedure?—J.  McFarlan (Glas-
gow). )

You will need to remove the chassis and tube
cradle. The chassis disconnects from the tube cradle
and can be slid out on its board after four screws
have been removed from the bottom. The four front
control knobs and side panel have first to be freed,
as have the loudspeaker leads. Next lay the cabinet
on its face and remove the two long boits holding
the focus gantry to the woodwork, at the back, and
the four holding the tube cradle to the cabinet, at the
front. The tube cradie will then lift out to permit
cleaning.

EKCO TI6IN

This receiver is modified to TU169 which is tuned
to BBC at Holme Moss. 1t is my intention to convert
this set for use on BBC and 1TV transmissions in the
Cambridge area. Can you tell me what tuner would
be suitable for this set and at what I.F. it operates.—
Mrs. H. Miller (Cambridge). :

The Brayhead 16S or Cyldon Ul6H are the two
commonly used tuners for this model. Both will
only just fit inside the availabie space in the cabinet
and at Cambridge, where maximum gain is required
we suggest that the Brayhead be used and wired in so
as to convert the present mixer 10F1 to an LF,
amplifier. Ask for the tuner to be fitted with “U”
series valves and coils for channels 1, 9 and 11.

MURPHY V178C

1 inspected the set after the picture had suddenly
disappeared from the screen and replaced line output
EL83 and found that the horizontal form control was
broken and shorted out. Now, when the set is switched
on, horizontal lines start to come down from the top
of the screen and ruin the picture. This rights itself
and the picture is all right for a minute or two then
becomes bright until the picture area is white. Re-
ducing brightness brings back the picture to normal
for about half an hour when it then goes black. I have
had the tube tested and it was reported to be in order.—
T. Holmes (Colne).

The horizontal form control is a variable bias
resistor in the EL38 cathode circuit and should be
replaced (value 200Q). lts correct setting is for
maximum width which is usually at 1/3 of its travel.
Also examine the 47 resistor on the EL38 valve-
holder and replace it if charred. Both of these com-
ponents, if incorrect will cause a bright line down the
left of the screen and give a short life to the EL38’s.

I——___——_——_——__—__—
i QUERIES COUPON :
l This coupon is available until NOYEMBER 22nd, 1960, and |
l must accompany all Queries sent in accord with the |
l notice on page 106. l
: PRACTICAL TELEVISION, NOYEMBER, 1960. I

L |

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.C.2, and

printed in England by WATMOUG!

HS LIMITED., Idle, Bradford: and London. Sole Agents for Australia and New Zealand; GORDON &
OTCH (A/sxa:h {‘..TD. South Africa and Rhodesia: CENTRAL NEWS AGEN
o

ENCY, LTD, Subscription rate including postage for one year:

£1.2.0. Abroad £1.0.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post.
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£35=19-6|£6-

PICTURE

Tv TUBES

BUY DIRECT FROM FACTORY

Y 12 months’
guarantee

SAVE
up to
£8

12" & 14"

Y Cash allawance for
Cld Tube

|* All Types
Y Free advice on fitting

15" & 17"
19=-6

Send cash with order or C.O.D. giving size and
type of tube required to:—

HOMEVISION SERVIGES

17 OXFORD STREET, SWANSEA

LINE QUTPUT
TRANSFORMERS

Most types available. State Make and Model
Number of Receiver when ordering.

S.A.E. please with all inquiries

HOVWORTH

51 POLLARD LANE. BRADFORD 2, YORKS.
Tel. 37030

REBUILT TV TUBES

FULLY GUARANTEED 12 MONTHS

Complete New Gun fitted in every Tube
12in., 14in. .. £5.00 ! I7in. ,. ..
15in. .. .. £5.10.0 | 2lin. .. .,

immediate Delivery
Carriage and Insurance 10/- extra
Allowance on old tube

NU-GUN TELETUBES LTD.

3 The Mews, Duckett Rd., Harringay,
London, N.4.
Telephone: MOUntview 2903

£6.0.0
£8.0.0

PRACTICAL TELEVISION i

| TRANSISTOR LOUDSPEAKER
RADIOS

Hesults guarant.eed. Nothing can
be more disappointing Cha.n to find
that despite care in making up
your little radio just wlu not work
or needs a long hlfh aerial. We
guarantee good results with putlt-
in aerial. (2 models). Pocket 4 uses
three transistors and one diode and
has refinements for receiving weak
stations. price 42/8. Pocket 5 uses
4 transistors at reaily by output
65- Everv set complelr 10 last nui and boit with proper case,
tuning condenser and miniature loudspeaker. Also they may be
built on in stages to car radio output. Post and insurance 26.

Building A Scope?

3in. osciiloscope tube. American-
made tvpe No. 3FP7. octal base
6.3 v. .6 amp. heater. electrostatic
deflection. brand new and guaran-
teed, with circuit diagram ol
scope. 15/- each, pius 1/8 post and
insurance.

Band Il Converters

Suitable Wales, London. Midlands, North.
Scotland, etc. All the parts including two
EF80 valves. colls. fine tuper, contrast
control. condensers and resistors. (Metal
case avallable as an extra.) Price only
16/8, plus 2/6 post and Insurance. Data
1'|:lee with pa;tls or Avallak')(.le separately, 1/6
1 y case send (wo more kits, the one you

e sent last woeek is pcrlorlnlnu magnifi-
cently. We receive this sort of letter every day of the week, so it
you have hesitated because you thought our kits Loo oheap you
need hesnate no longer.

T.V.
Tv SERVICE SHEETS
Masics " 200 sheets covering
Latesg type grey ;n?stlpopul%r p(l)s;ivlv&r
elevisor:
141 n0rysr,a“m6 makers—sCosgor eEk(?og

10 171,
Plus 4. 12/-.

Ferguson, Pye, etc.,
£2. post free, PRE-
bost. g VIOUS PURCH ER

OF THESE & HEETS
PLEASE NOTE;
WE CAN PPLY
SHEETS Nos. 100-200,
£1, or 160-200, 10/-.

g s
7

m
(=

FOUR ITEMS FOR PRICE. OF ONE

Set of modern TV parts, suitable [or modernising old televisor or
for a.new one I'or wide angle 14in. or 17in. tubes comprises: (1)
Line output E.H.T. Lranstormer (2) 700 scanning oolls on ferrite
yokes. (3) Width control with territe core. (4) Frame output trans-
tormer. (5) Circuit dingram ol a modern televisor. Ottered at the
price of the Line output transformer only. namely, §7/8. plus 2/t
post and insurance.

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

This is the correct address tor post orders and ‘or prompt attention
please mark your envelope Dept. 5, also enough ior postage.
Personal shoppers should use onc ot the companies below.

Electronies (Crovdon) Ltd.. 266 London Road. Croydow. Phone:
CRO t558. Hall day Wednesday. MLiectronics (Fimsbury Park)
Ltd., 29 stroud Green Road, Finshury I'ark, N.4. Phone: ARC-
hway 1049. Hall day Thursday. Electronics (Manor Park) Ltd..
520 High Street North, Manor Park, E.12. Phone: ILFORD 1011,
Haif day Thursday. Electronics (Ruislip) Ltd., £2-# Windmill
Hill, Ruislip. Middlesex. Phone: RUISLIP 5780. Half day Wed.
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RECLAIMED YALYES. All tested and
perfect; moaern and obsolete; huge
stocks: all one price, 5/-, plus 6d.
postage each, delivered by return.
LEWIS, 46, Woodford Avenue, Ilford,
Essex.

IN SCOTLAND
RENVU

For BETTER VYALUE
Completely REPROCESSED TUBE
(New Gun, Rescreened,

aluminised)

6.3v. .3 amp. 17" types

6.5v. .3 amp. 14" types

12.6v. .3 amp. 17” types
12.6v. (round)

.3 amp. 14" types

... £7. 0.0
.. £6.10.0
... £1. 0.0

... £6.10.0

12,6v. .3 amp. 15" types ... £7. 0.0

12v. 15" types ... ... £1.10.0
2v. 12" types £6.10.0
ELECTROSTATIC 90° TUBES

10/- extra.

10/- allowed on old tube.
RENFREW ELECTRONICS LTD.,
ANDERSON DRIVE
RENFREW
Tel.: RENfrew 2642

MULLARD TUBES., reclaimed. six
months' guarantee. 9in., 30/., 12-
14in.., 58/6, 17in., 79/6. All picture
tested. FITTED FREE. Picture shown
to callers. Other makes, types. cheap.
Salvaged spares for modern and
obsolete sets. Prices from: LOT 17/6,
FOT 7/6, Osc. Tr. 6/-, Mains Tr. 10/-.
Valves: -1,000 types in stock. EF91,
EB91, 6J5. 2/6, EF80, 10FI. UF42, 3/6.
Save money. Send a SAE with

Enquiries or for fre lis “ 8T.
'S RADIO.” 156, St Johns Hill,
S.W.11. (BAT9838).

TELEVISION PICTURE TUBES
Manufacturers’ Guarantee

Twelve Months
Tubes for All British made Sets

10inch .. .. %£4. 0.0
12 inch .. .. %£5.0.0
14 inch .. .. %£5.10.0
15inch .. .. %£7.0.0
16 inch .. .. %£7.0.0
17 inch .. .. %£7.0.0
21 inch .. .. £8.15.0

Credit terms arranged
Carriage 12/6
Despatched British Railways Pas-

senger to give a fast delivery and a
48-hour service from:

(athode Ray Tube Service

35 BROOMWOOD ROAD

S§T. PAUL’S CRAY, KENT
Orpington 21285

Proctical Television Classified Advertisements

RATES: 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra,
Advertisements must be prepaid
and addressed to Advertisement
Manager, ‘‘Practical Television,”
ower House, Southampton St.,
London, W.C.2,

TV SPARES

London’s Largest
Range—New or Used

LINE OUTPUT TRANS-
FORMERS AND SCAN COILS

for nearly every make and model.
New from 45/-. Used from 20/-.
Just a few examples from our extensive
range IN STOCK, Add 2/6 for P. & P.
TELEPHONE OREéERS SENT SAME DAY
.0.C.

NEW LINE O.P.
TRANSFORMERS

Pye V4/7, VT4/7, 52/6; EV30, FVI, 45/-
Ferranti 14T2/3/4/5, 45/-; TI1228, 62/6.
Ferguson 992/6/8, 66/6; 941-S5, 57/6.
Ecko T221/231, 47/6; Tl6l, etc., 45/-
H.M.V. 1824-9, 58/6; 1840-8, 59/6.
Cossor 930-9, 8/6; 916-25, 75/-.
Alba T301/504, 45/ 362/441, 47/6.
Murphy V240/250, 58/6; V200, 49/6.

NEW SCAN COILS FOR
PYE V4/7 etc., 62/6

We also stock a complete range of LOPT’s,
Scan Coils, Line and Frame Blocking
Trans.,, Frame O.P. Trans., for Alba,
Ambassador, Banner, English Electric,
Etronic, Ekco, Cossor, Decca, Defiant,
Dynatron, Ferranti, Ferguson, G.E.C.,
H.M.V., lnvicta, K.B., Marconi, Murphy,
Masteradio, McMichael, Pye, Pam, Philco,
Philips,” Peto-Scott, Pilot, Portadyne,
Raymond, Regentone, Sobell, Stella, Ultra,

Vidor, etc., ete.
PLEASE SEND S.A.E. FOR IMMEDIATE
QUOTE.

SILICON POWER DIODES

To replace All-metal Rectifiers,
size and high efficiency.
125 v. at 300 mA

miniature
. 12/6 P. & P. 6d.
250 v. at 300 mA .. 25/- P. & P. 6d.

Latest V Aerials ... |5/-plus2/6 P. & P.
We can supply all Valves, Tubes, Controls,
Capacitors, lon Traps, L/Sp., NEW or
Used.

USED CHASSIS

For most of the older sets for only 50/-
plus 20/- carriage.

PHILIPS E.H.T. BLOCKING
TRANSFORMERS

NEVWY at |7/6 IT.A. Converters from 37/6,
plus 5/- P.

TELEVISI(]N CONSUMER
SERVICES LTD.

28 BROCKLEY CROSS, S.EA.
Tideway 5394
and at
112 CAMBERWELL RD., S.E.S5.
Rodney 7917
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EX. GOV YALVES, IT4, 3/ ILd4. 1/63

A 12A6. 3/-; 12AH7, 3/-; IR5, 3/-;
185, 3/-; 6L6G. 5/-, C.W.O. send for
full list. WOODWARD. 16, Aubrey
Road, Sherwood. Nottingham.

REBUILT
TV TUBES

Fully Guaranteed
12 months
All makes—12" to 21°

Blane & Martin

Electronies

Sandown Lane, Liverpool
DETAILS ON REQUEST. Tel. SEF. 3428

BRAYHEAD TURRET TUNERS for
any area. Will convert over 600
models. Complete with fitting in-
structions. State set, model and 2
channels when ordering. 10m/c¢ and
35m/c models £5/15/-, lém/c £6/6/-.
External cabinet (if required) 24/..
Carriage paid. C.W.0. or C.0.D.
DURHAM SUPPLIES, 175, Durham
Road. Bradford. 8, Yorkshire.

VALVES,
Playvers,

RECORD Changers
Speakers. Rectifiers, Valve
Testers, Condensers. Resistors. Send
for st H. F. JAMES. 21. Claremont
Road. Twickenham, Middx.

and

17 INCH tubes &£5.
sizes available. guaranteed.
TUBES, Brief Street. Bolton.

new guns, all
STAR

Television Tube Shop

now stock

Tubes for every make of set

'NEW REDUCED PRICES

12 inch, Mullard type co .. £4. 50
12 inch, Mazda type . o .. £4.15.0
14 inch, Mullard type £5. 5.0
14 and 13 ln(ll. Mazda t.ype 0
17 inch, All ¢ 0
17 inch, Slim llne 110°" .17.6
21 inch, All ty! 0.0

Also G.Ia.('.. BR[\[AR. "E.MUL types.
Add 10/- for delivery to your door within
48 hours, or 5/~ B.R.S. Terms - £2 down.
Al Tubes Carry 12 months’ guarantee.
A few shop-soiled tubes available. Good
picture. Fully guaranteed, from 50/-,
Spare-time Service Engineers—send for
details of our rebate scheme.

TAPE RECORDERS
Latest Collaro “*Studio” 3-speed

" Tape Deck, complete .. £13.17.8
Fitted to Motor Board. with 1,200

feet E.M.I. tape, kuobs etc., to fit

into your own cabinet £15.15.0
5.3 watt Amplifier, speclally de-

signed for the ‘’Studio’ complete

with power pack, knobs. etc. . £10.10.0

VALVES
A very wide range at 50% off list price. Send
g)r complete price Mst of these and other
Arga;

TELEVISION TUBE SHOP
48 Battersea Bridge Road, LONDON
S.W.1L. BAT 6859. Open Saturdays.
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Practical Television Classified Advertisements

SETS & COMPONENTS (continued)

C. EDWARDS

1070 HARROW ROAD
LONDON, N.W.10
LADBROKE 1734

Offers
S/HTV in

First-class
Condition '
12in £5.0.0
141 £7.10.0
{7in £13.10.0
(all 5 channel)
+15/- carriage.

Guaranteed
VALVES
10FI, 10/-; 10C2,
10/6; 2001, 6/-;

SP61, 7/-
133

20P1, 10/-3

EB9I,

PZ30, , 8=3
6/-; Plus &d. post.
S$/H 12in. Tubes, 50/- plus 7/6 post.

FERGUSON, EKCO

TELEVISION TUBES! Rebuilt, new
guns, twelve months’ guarantee. l4in.,
756/-, 17in.. 79/8. Quantity discounts.
3, Pank Ave., New Barnet. BAR 3185.

AMATEURS, HANDYMEN, Change
your TV Tube with a Rebuilt one by
post. Free advice given. Service
Sheet library. S.A.E. with enquirtes.
ﬂoldH RST, 3, Coniston Road, Shef-
eld 8.

TV TUBES, New gun 17in. £5. Twelve
months' guarantee. Dealers suppned
Aerials and Coax cheap. LEC-
TRIC & CYCLE CO., 1 High Street.
Chalvey, Slough. Tel.: Slough 21860.

MULLARD

CATHODE, RAY TUBES

All at the riew
reduced prices,
RADIANT SCREEN, The very finest picture

tube available.

LUMENAR. Built to the same high standards
a8 the Radiant Screen tube, hut using re-
claimed glass buiba. Every other part ls

brand new,
FULL 12 MONTHS GUARANTEE ON
EITHER TYPE

Kadian

Screen  Lumenar
12 MW31/74 £9, 0.0 28, 2.6
14* MW36/24, MWSGM‘ £9. 0.0 £8. 2.6
14" AW36/20, AW36/80 £0.10,0 £8.10.0
17" MW‘SIGQ MW48/80 210. 0.0 £9. 0.0
177 AW43/8t £10.10.0 29,10
21 MWASIRO Mw53120 £14. 0.0 212.15.0
217 AWE3/80 £14.10.0 £18.10.0

ALL ()ARRIAGE & INSUIMN()E FREE

HIRE PURCHASE .
All of the above tubes can be supplied on
Hire 'Purchase as follows:—

12 monthly

Cash Prioe Deposit payments of
& 0.0 £1.168.0 18/8
23.10.0 £1.18.0 14/4
£14, 0.0 £2. 0.0 15/~
£50.10.0 2 28 15/8
254, wh 221810 £1.08
£ud.10.0 £2.18.1 £1.1.8

WATTS RADIO (Mail Order) LTD.

54 CHURCH STREET [
WEYBRIDGE. SURREY
Teiephone: WEYBRIDGE 4558
Please Note: Postal business only from this

address.

' Regunned tubes.

REBUILT TELEVISION TUBES—12in.
£5; 14in. £5/10/-; 17in. £6/10/,
Twelve months’ guarantee. 10/- carr.
BRAYHEAD TURRET TUNERS—
Carriage pald. State coils.
types BBC and ITA AERIALS.
AIRSPACED COAXIAL CABLE from
6d. per yard. TELEVISION SPARES
AND EXACT REPLACEMENTS. The
latest BSR, UA14 four-speed Changer
£9/10/-, Carriage paid. Al leadmg
makes of TAPE RECORDERS, TAPES,
AMPLIFIERS, TAPE DECKS,
RECORD PLAYERS. TELEVISIONS
and RADIOS. All new goods on
Easy Hire Purchase Terms. TRAN-
SISTORS RED_SPOT 5/6. TRAN-

GERMANIUM 1/« each.
Stamped addressed envelope please.
for inquiries and callers are welcome.

DEVIZES TELEVISION SERVICE
29-30, The Nursery, Bath Road.
Devizes, Wilts. Tel.: Devizes 1100,

rebuilt
14in.,
24, Brlstoi

TV TUBES, factory (re-
gunned). fully guaranteed,
17in., £6, p and p 10/-.

Road, Brighton.

H.P. on Regunned

C.R.T.S.

At No Extra Charge
12 Months’ guarantee
12" & 14" .. £3.10.0
17" .. £4.10.0
21" .. £5.10.0
Phone or Call only:
Rod 7778 ,

P.J.F. Andrews

61-63 ROSEMARY RD.
LONDON, S.E.15

TUBES —~ AERIALS — VALVES

uaranteed one year,
erces from §£5, allowance on old tube.

evacuumed tubes, all sizes, 50/-; guaran-
teed ¢ months. Full range of aerjals at trade
prices, double five costs only 56/~ Full
rarge ol valves, example PCC84 cost 8-,
ITV pre-amplifiers, £3.15.0, self-contained
in case. converters., £5 Bravhead
tuners, £4.12.6. New TV sets and transistor
radio supplied, ask for quotation. Low loss

co-axial, /1 yd.; Standard 6d. yd.
Diplexers, 8/8 each. All items carriage
extra. 8.A.E. for lists.

G. A, STRANGE
BROADFIELD, NORTH WRAXHALL,
Nr. Chippenham. Wilts. Tel. Marshfield 236

‘“ HEATHKITS ' can now be seen in
London and purchased on easy terms.
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SETS & COMPONENTS (continued)

GUARANTEED VALVES

114 2/8 12417 6/8 EF91 8/-
6FL 6/6 20Dl  6/8 EL32
6F13  §/6 20F2 7/6  PCCS4  6/8
6F14 716 20L1 8/8 PYSO  8/8
6F16  7/86 D77 3/6 PY52 . 6/6
10CL 7/6 EABCSO 7/8 UF4  7/6
10F1 6/8  EFs80 b/- Ul46 - 7/6

Postage 8d. each  List 8d.
SERVICE SHEETS, BOOKS, COMPONENTS,
Lists 3d.
Hamilton Radio (‘!‘) 13 Western Rd., St. Leonards, Sx

BOURNEMOUTH

NATIONAL RADIO SUPPLIES
6 HOLDENHURST RD.
Tel.: 25232

|14in., 15in., 17in., Roynd&Rectangular
Television Tubes. 12 month written
guarantee £6.19.6 and 10/- allowed
on your old tubes. Carr. paid,
3 Element 1TV and BBC dipole com-
bined wall fixing, 34/6 and 4/6 carr.
Complete range of capacitors, resis-
tors. Hi-Fi radiogram, chassis, ampli-
fiers, ‘'motors and pick-ups, stereo
and mono.

Bournemouth’s Hi-Fi and constructors’
centre.

NATIONAL RADIO SUPPLIES
BOURNEMOUTH

-TO BE CLEARED

— NEW STOCK —

100 Condensers 5pF to 0.ImFd, Rotary
Switches, Radio Jack, Knobs, 4 Preset Pots
wire wound and carbon, Valve holders.

ALL FOR 7/6, plus 2/6 p.p.
SOUND VISION
Anchor Street, Chelmsford

WANTén

NEW VALVES WANTED. — EYS5I,
CL80. PCC84. PCF80, PCL83. PLS81,
PCLHZ PY8l, R19, U801, 30P4. etc.

Best Cash prices by return. DURHAM
SUPPLIES, 175, Durham Road,
Bradford 8, Yorkshire.

WANTED, Service Sheets. No
quantity too large. highest prices
paid. SULTAN RADIO. 29, Church

Road, Tunbridge Wells, Kent.

A PROMPT CASH OFFER for your

surplus Brand New Valves. Speakers,
Components, Test Instruments. etc.
R.H.S., 155, Swan Arcade, Bradford 1.

BEST PRICE paid by return for ’Iqew

Free brochure. DIRECT TV REPLACE- | Valves and equipment. STAN

MENTS LTD. Dept. PT,/21/10. 138, | WILLETS, 43. Spon Lane, West

Lewisham Way. S.E.14. Tideway 6666. | Bromwich, Staffs. Tel.: WES. 2392.
TUBES 18 Months’ Guarantee NEW TV VALVES WANTED. Send

MAZDA & MULLARD TYPES
12in. and 14in. £5.10.0
in. 26.0.0
2lin. 83120 £8.0.0 (return old tube £1 rebated)
Other Types—List available.
TERMA& C.W.0. Postage and Insurance 10/-

WILFORD RADIO SERVICE
(Dept. P.T.) 44 MAYFIELD GR.. MEADOWS,
NOTTINGHAM

www.americanradiohistorv.com

valves, cash by return to: P. J. P.
ANDREWS. 61-63. Rosemary Road,
London, S.E. 15

WANTED—VALVES. Modern TV
and radio types. Large or small
quantities. Box No. 22.

(continued on next page) '
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SITUATIONS VACANT

EDUCATIONAL

A few excellent vacancies
for men who can learn
a skilled trade in today’s R.A.F.

You can learn a trade worth having, in today’s R.A.F. Your
training is very thorough and gives you a skill at your fingertips
for life. Pay compares very well with the equivalent jobs outside,
and, if you are single, there’s nothing out of your pay-packet for
food or rent. Leave is a month a year, you get the chance to travel
and you work with a fine lot of people.

Radar or Wireless Mechanics. Suitable candidates are now
being accepted for thorough training on the latest radar and
wireless equipment and its maintenance, fault-finding and repair.

Electrical or Instrument Mechanics. There are vacancies for
suitable applicants to be trained in the skilled trades of electrical
and instrument maintenance.

For full information write to:
R.A.F. Careers Information Centre (PTN728A),

Victory House, Kingsway, London, W.C.2.

TODAY'S TOP JOB I8 THE R.A.F.

RADIO AND TY SERYICING all
aspects from basic principles. Guaran-
teed Coaching for City and Guilds,
R.T.E.B. Cert., Brit. L.LR.E., etc. Study
at home under high'ly qualified tutors.
No books to buy. Write for FREE
Prospectus stating subjects to I.C.S..
Intertext House. Parkgate Road
(Dept. 516A). London, S.W.11.

Radio A
Television
& Eleetronices

Learn at home with the
world’s largest home study
organisation. Brit. l.R.E.; City
& Guilds; R.T.E.B., etc. Also
Practical Courses with equip-
ment. No books to buy.

Write for FREE prospectus
stating subject to

Dept. 516 I°C‘s°

intertext House, Parkgate Road,
London, S.W.II. 4

P

‘“HOW AND WHY * of Radio and
Electronics made easy by a new, non-
maths. practical way. Postal in-
structions based 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-
STRUCTOR. 40. Russell St., Reading.

(continued on nerxt page)

I. COMPUTER ENGINEER

excellent.

Quoting Reference CE/60/145

B2 uNiTeD KINGDOM LIMITED
CUSTOMER ENGINEERING

Due to continued expansion, International Business Machines, the largest company of its kind in the world, requires approximately
185 additional Customer Engineers to be responsible for the installation, maintenance and efficient working of IBM's whole range
of Data Processing equipment, including computers, calculators and electro-mechanical accounting machines.

Applications are invited to fill the following vacancies:

Applicants (age 21-30) should be of H.N.C. (Electronics) standard or have a sound background in general electronics,
with emphasis on puise circuitry. A knowledge of computer or calculator techniques would be an advantage but is not
essential. Computer Engineers selected for the 1BM 700 series machines must be prepared to spend a training period of
5/6 months in France, or the United States. For the IBM 650 and RAMAC systems, training given in the United Kingdom
or Germany. Excellent starting salaries are offered on qualifications and experience.

2. ACCOUNTING MACHINE AND CALCULATOR ENGINEER

Applicants (age 21-30) shouid have the ability to handle compitex electro-mechanical machines and have a sound back-
ground in electronics obtained by study for a National or City and Guilds certificate or through practical experience in
industry or the Armed Forces. Starting salaries are between £600 and £750 per annum. Salary increases are awarded
solely on ability and performance. Promotion prospects to computers or to supervisory/managerial appointments are

Preliminary interviews will be conducted at the IBM offices which are iocated throughout the United Kingdom.
Applications should be made in writing to the

Personnel Manager, IBM United Kingdom Limited
101 Wigmore Street, London, W.l, or any IBM Branch

www americanradiohistorv com
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EDUCATIONAL (continued)

FREE FROM THE I.P.R.E, Syllabus
of famous radio and TV Courses.
Membership Condition booklet. 1/-,
Sample copy the Prac. Rad{o Engin-
eet, 2/- post free. Secretary, 20,
Fairfield Road, London, N.8

NE MY 1

LEARN
RADIO & TV
SERVICING and
ELECTRONICS

and how to make and build your own
equipment—using an exciling new
practical apparatus course. Ideal for
starting your own business or as a
fascinating hobby.

FREE Brochure, without obligation from

RADIOSTRUCTOR 2"

READING,  BERKS,
Britain's leading radio training

Practical Television Classified Advertisements

FOR SALE

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 75a, Godwin Street.
Bradford 1. o

SERVICE SHEETS: also Current and
Obsolete Valves for sale. JOHN
GILBERT RADIO, 20. Extension.
Shepherd’'s: Bush Market London
W.12. (Phone: SHE3052)

1,000 TELEVISIONS, all makes. from
£3 working. 10/- not. Callers only
9 till 6 including Sats. 39. White-
horse Lane, Stepney, London.

TELEVISIONS

All sizes Including Projections., Require
attention fmm 3. In working orderi—
BC from £5.
12n. and 141n BBC/ITA from £10.
Regunned CRT £6 extra. i7in. from_g£85.
Send for Lists. Carriage Pald.

CADMANS

SERVICE DEPARTMENT
BR\ AN STREET, HA'VLI;\

organisation. TOKE-ON-TRE
- 2,000 COMPONENT BOXES each with
BOOKS 10 adjustable compartments 2in, x

FIND TV SET TROUBLES IN
MINUTES from that great book ‘‘The
Principles of TV Recelver Servicing,”
10/8 all book houses and radio
wholesalers., If not in_stock from:
Secretary I.P.R.E., 20, Fairfield Rd.,
London. N.8.

SERVICE SHEETS

SERVICE SHEETS Radio. TV, 5.000
models. ts {/-. S.A.E. enquiries:
TELR:AY. 11 Maudland Bk., Preston.

S8ERVICE S8HEETS. — We have the
largest stock of Radio and TV Sheets
in the country for sale at 4/-. ea.
Radlo and Television Service Sheet
List /-. Also Manuals for sale or
hire. 9d. S.A.E. please. Mail
Ordefs Only. S.P. DISTRIBUTORS.
11, Old Bond Street, London W.1.

SERVICE SHEETS, TV 2/6 each,
radio 2/- each. Post free. DARWINS,
45, Shaw Street, St. Helens, Lancs.

SERVICE SHEETS. Largest stock
Radio and TV Service Sheets North
London. 4/- each with S.A,E. State
make and model no. Cireuit dlagram
only 2/6. Also manuals for sale or
hire. Radios over 20 years our
speciality. All enquiries S.A.E. please,
WYNDSOR TELEVISION. St. Albans
Road. Barnet, Herts.

SERVICE SHEETS, TV 4/- ea. Radio
3/- ea, List 1/-. All orders dispatched
on day received. C.0.D. if required.
Also manuals for sale and hire.
SULTAN RADIO, 29 Church Road,
Tunbridge Wells. Kent.

FAULTFINDER FILES (TV) showing
common faults that each receiver is
prone to and other useful servicing
informaticn 2/- each. List 9d. plus
postage. S.P. DISTRIBUTORS. 1l.
Old Bond Street. London, W.1.

SERVIOE SHEETS for sale. all types
from 1/., with free fault-finding
guide. 125 Radio/TV sheets covering
370 popular models 12/6. HAMILTON
RADIO (T). 13, Western Road, St.
Leonards, SUssex.

14in. x 1iin. and oress on lids. Ideal
for nuts, screws. etc.. 3/11 each. 6
for £1, post free. JERVIS, 16, Manor
Road., Brampton. Chesterfield.

EXTENSION SPEAKERS 19/9

Polished oak cabinet of attractive design.
with 8in. P,M. Speaker, 2-5 ohms. Switch
and flex incl. Carr. and Ins., 3/8.

ELLIPTICAL SPEAKERS 15/8. Brand

New. 8 x 3in. and 7x 4in. Make a lovely

present, ideal for a record cabinet. P. & P. 2/9
P.P. COMPONENTS LTD.

219 ILFORD LANE, ILFORD, Essex.
Madilorder only. Stamp for FREE Catalogue

Brand New Tubes!

At unequalled prices

(Equiv.) Type 43-69 for £6.18.6
(Equiv.) Type 172 for £7.18.6
(Equiv.) Type 43-64 for ... .. £6.8.6
GUARANTEED FOR | YEAR
P. & P, 12/6.
Car Aerials
(Extandmg) Fixed type 29/6

(Fitted in a momant) Wmé'ow lemg 29/6
P. & P. 2/-.

Brand New Branded TV Sets !

by famous manufacturer.

SLIMLINE 17in.
Polyester finished cabinet, !3 channel,
printed circuit. Not shopsoiled.

Limited number to clear at give away
price of 45 Gns.

Guarantee cards enclosed.
P. & P. 25/-.

CHALMERS & JOY

TELEVISION ENGINEERS
79 and 83 HILLTOWN, DUNDEE
Phone: 26261 Terms: C.W.0.

1s
EDDY’S (Nottm.) LTD.

. 172 ALFRETON ROAD NOTTINGHAM
GUITAR PICK-UP. Super Hi-Fi

Acoustical Universal Fitting 3 x 1§ x in.
High Quality output. Complne with lead
and Plug Full and Easy instructions 4’/II
Post 1/6.

NIFE ACCUMULATORS. Size 3 x 21
x §in. 7 amp hrs. 1.25v Weight 13 ozs. I/1

ea. P, & P. 1/6 one only add 9d. per ceH.
DYNAMOTORS. 200v D.C. to I2v
[2)6(: Ideal for train sets etc., 19/11 P. & P,

/6.

MORSE TAPPERS.
Adjustable Gaps Heavy Duty
GERMANIUM DIODES.
dozen, Post 6d.

Non

Plated Contacts,
/6 Post 9d.
d. each 7/=

TRANSISTORS. Red Spot 3/9. White

Spot 4/3, Post 6d.

HEADPHONE CORDS. High Quality

6fc. lengths /11 Pair, Post 6d.

THROAT MIKES. I/« P. 6d. Could be

used for electrifying musical insts. etc,

JACK PLUGS. Standard I/11, Post 9d.

DIMMER SWITCHES. Ideal for Train
Spéed regulators, I/1l.  Post 9d.
IBRATORS. |2v 4pin, 4/1}. Post /-

VARIABLE CONDENSERS. .005 Small

twin gang Built in slow motion drive, 8/11.
Post and Packing 1/6.
RECTIFIERS. RMI 4/9, RM2 6/6, RM3
7/6, RM4 14/-, RMS 19/6. Post |/-.
CONDENSERS. Tubular Wire End (Not
ex govt.) 8Bmfd 450v 1/9, 8-8 450v 2/6, 16mid
450v 2/9, 16-16 450v 3/9, 16-8 450v 3/9,
32mfd 450v 3/9, 32-32 350v 4/-. Post |/-
TUMBLER SWITCHES. 250 volt 5 amp
I/-each. P.&P.
fPEAKER GOLD GRILL. 6 x din.
/= P,
NEON MAINS TESTER/SCREW-
DRIVERS. 3/tl. Post9
CO-AXIAL CABLE.
for TV Fringe area V.H.F. etc. 8d. yd.
to any length, Post 1/3 Doz. yards.
CRYSTAL SETS. Complete 2 wave
bands. High Gain. Good Quality, I,/II
also with Transistor Amplifier ex. 9/}
P. & P.2/6.
HEADPHONES. High Resisance to
suit above crystal sets. Good quality 12/11.
Pair. Postand PacklnE|/6.
LUXEMBOURG AERIALS, Expanding,
complete and easy to fit. No technical
knowledge required. Greatly
reception, 3/1l, Postéd.

All above are New and Guaranteed
New or Surplus Valves, Guaranteed
;» and Tested, by Return of Post.

Aur Spaced Suitable
Cut

improves

iDS 7/6 1 12Q7 5/3 | EF36 3/-
IRS 5/6 | 12AT6 7/6 | EF40 - 13/3
1S5 4/9 | 12AT7  §/3 | EF42 7/6
1T4 3/11 | 12A6 $/3 | EF50 i/9
5Z4G 7/6 | 20DI 9/6 | EF80 /-
6A7 10/- | 25Z4G_ 7/6 | EF86 99
6AGS5 4/- | ISL6GT 9/- | EF89 /5
688G  2/11 | CL33  12/6 | EF9I 3/6
6BA6  S/11 | DAF9I 4‘9 EL42 9/3
6BJ6  5/11 | DAF96 6/i1 | ELB4 6/6
6C4 3/6 | DF9I  3/11 | ELSI 4/6
6C6 4/9 { DF96  6/11 | EYS! 711
6F33 6/9 | DK9I 5/6 | EY86 19
615G 2/9 | DK96 &/11 | PCC84 7/3
6ISGT 3/9 | DL96¢ &/11 | PCFBO  &/9
617G S/- | EB34 1/3 | PCF82 7/6
6K7G I/i) | EB4l  &/11 | PCLB2

6K8G 5/3 | EB9I 3/6 | PEN36C 8/-
6P28 9/6 | ECC40 19/11 | PL36  10/9
6SA7M 5/6 | ECC8! 5/3 | PL8I 8/9
6SG7M 4/9 | ECCB2 5/11 | PY83 7/3
6SJ7M 5/- ECC83 6/6 | RI9 18/6
65N7GT 4/3 | ECC84 8/3 | TDD4  9/6
6U4GT 10/6 | ECC85 8/- | TYB6F 11/9
6V6G 4/9 | ECF82  9/- | U2S 12/6
6V6GT 6/« | ECH42 8/- | UF42 6/3
6XS5G 4/Il | ECL80 7/- [ UY4l 6/.
12K7 $/3 | ECL82 10/- | UL4I 7/3
Any parcel insured against damage in

transit for only 6d. extra per order, all
uninsured parcels at Customer's risk.
Postage and Packing 6d. extra per valve.
C.0.D. or C.W.0. only C.Q.D. charge 3/-
extra. SA.E. with enquiries.
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DID YOU KNOW

COYNE’S new

TROUBLE-SHOOTING
SERIES TAKES HEADACHES
OUT OF ALL SERVICING

PROBLEMS

Pin-Point
TV troubles

in 10 minutes

Find the exact
sound or picture
trouble in ANY
TV set from 00
possibilities!
Latest edition now
has 332 pages of
solid, down to
earth TV servicing
information; 300 diagrams, check charts,
31/8. Postage 1/-.

Pin-Point
Transistor
troubles in 12
minutes
Trouble-shoot
every type of cir-
cuit in ALL tran-
sistorized  equip-
ment! 526 pages:
hundreds of {llus-
trations; 120 check
charts. 47/, pos-

tage 1/4.

SIMPLE CHECK CHART
SYSTEM SAVES TIME

These amazing practical handbooks with

ENTIRELY NEW METHOD

show you how to find the trouble in ANY

TV, or transistor circuit FAST! Index
tells you where to look: tamous Check-
Charts help you to pin-point the exact
trouble in minutes! These on-the-iob
books quickly pay for themselves in
proﬂgahle new business and valuable time
save

SEND NO MONEY

Just mail coupon for free trial. After 7
days send only low price or return hooks
and pay nothing! If you keeP both books
send only £1 aiter 7 davs and £1 a month
until 79/-, plus 1/- postage is paid.

If ordering one book. pay one halif after
seven days and the other haif in 30 days.

FREE TRIAL OFFER
Mail Coupon Now for
FAST RETURN SERVICE

Mail Order Division, SIM-TECH BOOK
COMPANY. Gater's Mill, West-End,
Southampton, Hants.

[J Rush 2-book PIN-POINT Series for
7-day FREE TRIAL per offer,

[J 1do not require both books, please send
me the following book as per offer.

[0 TRANSISTORS. 47/6. plus postage.
[0 TV TROUBLES, 31/8, plus postage.

[J Check here if enclosing full price; we
pay postage. Same 7-day money-back
guarantee.

DARWINS

months. |2 inch £5.
17 inch £5-15.

"Lancashire”
Completely rebuilt and guaranteed fully for twelve
I4 inch £5-5. 5
21 inch £8-10.

Carriage and insurance paid on to your doorstep.

GEORGE E. DARWIN

45, Shaw Street, St. Helens,
Lancashire.
Telephone: St. Helens 4246

tested television tubes.

inch £5-10.

SPECIAL VALVE
OFFER
For Limited Period

EB91 4/- | UF42 9/~ } 6L1 8/-
CL.80 7:6 | UL41 7/- | 6L18 9/~
ECL82 8/~ | UL44 7.8 | 6P25 66
EF80 5/~ | UL46 7/6 | 6LD20 78
EF91 4/- | UBC4l 7/8 | ESNTGT 58
EL38 10/6 | UCH42 7/8 | 6P28 ]
EY83 76 | U3 8 | 10F1 8/~
32 8- | SP61 2/ | 10P13 8/8
KT33C 6/6 | 3D6 6 | 10P14 8/8
PCL83 12/6 | 6AT6 6/6 12AT7 8-
33 8- CHE 20D1 78
PL82 718 GBGGG 10/6 Uyidl 56
PL83 718 /= | N37 8-
PY80 hig BFIB 6/- | ECC83 K-
PY82 /- | 6F14 6/ 7 8/~
PZ30 11/~ | 6F15 6- | PY31 78
UAF42 8/6 ' 6J5GT 5~ ' 1625 8/-

Postage 4d. per Valve.

Coaxial Cable, 75 ohms, 8d. yd. Ion Traps,
5/-; Midget 2 Gangs, 6/6: New 7 x4 P.M.
Speakers, Large or Small Magnet, 15/-,

TV AERIALS: We carry large stocks:
send S.A.E. with your requirements and we
shall reply and send leaflets by return.

MAIL ORDER ONLY — NO CALLERS

Terms: C,W.0, or C.0.D., minimum C.0.D.
3 -, postage, packing other than valves,
under £2, V6: under £5. %-; aerials, 6.

ELECTRO SERVICES & (0.
221 BATTERSEA PARK RD.,S.W.11

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.1
BELgravia 4300

Works:
36 ROSEBERY AVE. LONDON,
E.C.I

Branches at Liverpool, Manchester,
Birmingham, Leeds.

“No Quantity too small"

FIRST-CLASS
TELEVISION and

RADIO COURSES
GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home In your spare
time—YOUWU 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
Fina! Radie, P.M.G. Radio
Amateurs' Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.1.P.E. A.M.iI.Mech.E.,
Draughtsmanship(all branches),
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
150,000 SUCCESSES
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462). 148 HOLBORN
LONDON, E.C.I

S. Africa: P.O. Box 8417, Jo'burg.
Australia : P.O. Box 4570 Melbourne.

A 3d. stamp will bring you a copy
of our latest

RADIO & TELEVISION
COMPONENT Catalogue

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

RES/CAP. BRIDGE 38/

p. & p. 2/-
Checks all types of resistors, condensers
. 6 RANGES
Built in | hour. . Direct reading
- READY CALIBRATED
Stamp for details of this and other kits,
RADIO MAIL (Dept EV)

Raleigh Mews, Raleigh Street, Notti
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Build yodr own Aerials...

/ | ' ) . FIT
1
e 1 BAND 1 g °R FOR Bany,
:I J ionn = 4 /
qui y.a:dg C?lply own 5
~trating : C
Diccgaling our ingreee Catal

/

TV mp—

i AS ADVERTISED ON TELEVISION |
Save £LE£ 12 Months’ Guarantee

FACTORY REBUILT...

TELEVISION TUBES

ALL TYPES AND SIZES - Immediate Delivery
» FITTED WITH COMPLETE NEW GUN

Price
12" £5.0.0 14" £5.0.0 15" £5.15.0 17" £6.0.0
21" £8.10.0

TERMS TO Plus 10/- carriage and insurance.
THE TRADE Cash with order or C.O.D.

RE-VIEW (LONDON) LTD.
10 High Street - - Colliers Wood, SW.19

Telephone: Liberty 3272

|
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C.R.T. ISOLATION TRANSFORMERS
TYPE A. OPTIONAL 25°; and 50°, BOOST.
2V. OR 4 V. UR 63 V. 0k 108 V. OR |
18.3 V. MAINS INPUT. 12/8

TYPE A2, HIGH QUALITY, LOW CAPAC-
ITY, 10/15 pF. OPTIONAL BOOST 25°. 50%.
75°%. MAINS INPUT. 16/8
TYPE B. MAINS INPUT, MULTI OUTPUT 2.
4, 6.3, 7.3, 10 and 13 VOLTS. BOOST 26,
AND 50°. LOW CAPACITY. 21

TRIMMERS, Ceramic. 30, 50, 70 pF. 8d.;
150 p¥, 1 8; 230 p¥, 1/8; 500 pF. 750 pF,
ESISTOR.S Preierred values. 10 uhmﬂ to III Theg

L4d.; b ow., 4d; ) ow., Bd.s 1) w.. Bdl 2w
HIGH STABILITY w19, 2- Vreir rrul valuen
TG to 160 meg, Litta, 5%, 1000 to 5 meg. Q. 94.
3 watt WIRE-WOUND RESISTORS 13
o Wﬂll} {
15 watt

25 ohs— 10,000 alits
PLASTIC RECORDING TAPE
Long Play 7in. reel, 1.700ft. 32,86 Spare
Biin, reel, L2006, 22 6 Plastic
)t. 1898 Reels
78 ,\é! - ea.
etal 7"
21 7greels 2-
5. each

160 pr

Standard

Sin. i |

“Instant” Bulk TaPe Eraser and Head De }
27

fluxer, 200 250 v. A, 27'6. Leafict, B.AE

O.P. TRANSFORMERS. Heavy huty 50 mA, 4/6 ‘
Multiratio. push-pull, 7 Miniature, 384, ete,, 46 |
nsh-pull 10 w. 6. LF. CHOKES 15 10 H.6n0/63

TELEVISION
REPLACEMENT

LINE OUTPUT
TRANSFORMERS
70/- ea. from stock.
For Makes and Models

Argosy: T2, CTV517. Decca:
DI7 & C. Defiant: TRI753.

RGD: 6017T, 7017C, C54.
Regentone: |7C, 17T, 17
Comb.

Argosy: T3. Decca: Dl4.

Defiant: TR1453T. Regentone:
14T. RGD: 6014T.

Marconi: VT63DA.
Baird: 2014, 2017, 2||4 217,

Cossor: 930 & 1o 93| 933-4- S,
937, 938 & A. & F.
939 & A & F, 943T, 946.

A, §/-; 10 H. 85 wa, 10,6; 1u H.. 150 maA, 14 -,
MAINS TRANSFORMERS 200250 v. AC-
STANDARD. Lh'm-n L R mA. 6.3 V. 3.5 a.
tapped 4 v. 4 i
2roordv. 2 228
MINIATURE 108

0 1586

17/

STD. 17/8

HEATEB TRANS 76

Ditto, tapped sec 86

Dritto, sec. 6.3 v. 8 amp. 108
GENE AL PURPOSE LOW VOLTAGE. " a, |

B04,5,6.5,9, 10,12, 15, IN 24, 30y, .. 2278
AUTO TRANSFORMERS. 150 w. o, ‘

10, 120, 200, 230, 250 v. .. .. 22/8

ALADDIN FORMERS and core. jin., 8d.: ?in., 10d I
1, FORMERS 5837 8 and vans 'rv1 2 Jin. sq. x
F3in. and Jin, sgo 13N, -

SOLOK Nuldering lran

REMPLOY Instrument 178
MAINS DROPPERS. jo Sliders,
1 amp.. 1,000 ohins, 413, l|||| l L0 ohs, 4 3.
LINE CORD. 0.3 amp., 50 oh:m per ft.. 0.2 amp., low
shms per ft., 2-way, 8d. per it., 3 7d. per it
uOUDSPEAKER P.M. 3 OHM. Rola, 17/6
4in. Plessey, 19/6. #in. x 4in. Kula, 18/-

Biin. Rola, 18 8. 10 x 6in., 27/8. 10in, Rola, 30/~
i Hi-Fi Twecter, 25-.  12in. R.A, 80/

din.

STENTORIAN HF1012 10in. 3 to 15 ahm, 10 w., 95,-, |
12in. Baker 15 watt 3 uhlnn or 15 ohrns, 105,-. |
CRYSTAL DIODE u.E.('., 2/-. GEX34,

HIGH RESISTANCE PHONES. 4,000 ohms 15 - pr.
MIKE TRANSF. 50 : 1,3/9 ¢a. 160 : 1, Potted, 10/6
SWITCH CLEANER Flnid squirt wnu( 43 ti
TWIN GANG TUNING CONDENSERS, i3t pF
muniature lin, x 1 1 13in., 10°-. 0.0005 Standard
aith trimmers, 9/=; less trimniers, 8 -; midget, 7/& }
SIKGLE, 50 pF, 2 8; 75 p¥. 1oo pF, 160 pF, 7'-
Swliv] dielectric 100, 300, 500 pF, 3/8.
SPEAKER FRET, GOLD CLOTH, [7in. 25
25in. ., 10 -. Tygan 4it. siin. wide, 10/- {
Sin. S ENIN AL

New and Boxed VALVES 90-day Guarantee. ‘

7 gk~ TIBIEABCS 88 HABUS

7 6[iLec 106|EBYL 8- 12 8

6-[sNTM 8 6|ERC33 86[HIVR2A 68

36/67G 8 B|EBC4I 86[MUI4 9~

78 7 6 -|EBFRO 10 - P61 33

78 8-|ECOnt  BiBlPCeNy 93

7 8 66[151wn gig|PCN0 83

63_ gﬂﬁn H42 1081",1'*’ 113
2, o

5 -|s 6|1 122

5- 8- 96

78 8- 58

96 8 - s

986 86 5'

6 -1 66 .
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RADIO COMPONENT SPECIALISTS

H.M.V. 1824 & A, 1825 & A,
1826 & A, 1827 & A,
1829 & A, 1865, 1869,
Marconi: VT68DA, VT69DA.
Pye: V4, VT4, V7, VT7, CTM4,
Sobell: TSI7, T.346.

Ferguson. 306T, 308T. Most
other makes available (7 days).
S.A.E. with all enquiries.

LINE BLOCKING TRANS-
FORMERS, 10 - to 16 6.

FRAME BLOCKING

TRANSFORMERS, 13 6to21/-

FRAME OUTPUT TRANS-
FORMERS, 27 6 to 39/-.

Most makes available (7 days).
S.A.E. with all enquiries.

HIGH GAIN TV PRE-AMP KITS
BAND I BBC
Tunable channels 1| to 5. Gain  18dB.
FECC84 valve. Kit price 20 8 or 49 8 with power
pack. Details 8d. (PCO84 valves if preferred.)
BAND III ITA—Same prices.
Tunalje channels 8 to 18, Gain 17dB.
ECC84 valve, (10084 valves if preferred.)

CRYSTAL MIKE INSERT hy Acos, pre
engineered. Size only fin. x 3/16in., 6 8,
ALUMINIUM CHASSIS. 15 sw.g undrilled
With 4 snlu tiveted vorhers and Tattice tining

6; 4 Tin. 5/9

N 69:; Gin., 4 x llin., 10/6;
15v14m.12ﬂ I8 x 16 16/8.

JASON F.M. TUNER COIL SET. 26/-. H.F.

cuii, acrial coil. Oscillator coil. Twa LF, trans.

Me s, Ratio Ihtector .uul h-atu «hake.
hook using forr 1AM,

COMPLETE JASON F.M. KIT. FMTI. with
set of 4 valves, ete., £6.5.0.

BBC TRANSISTOR RADIO. Med. and Long
Ware, Two transistors and diode, Canplete
kit, 32 6, phoues 7.8 extras Deaf Aid Earpiece
with special Lead 15/-. Details 6d.

ll GARRARD RECORD PLAYERS

I AUDIO PERFECTION

Designed to play 16. 33, 45, 78 r.p.m. Reecords
7in.. 10in., 12in. Lightweight Xtfal pick-up.
GC8 plug-in head. Stereo Wired.

SINGLE PLAY TA MK 11 £8-8.
TRANSCRIPTION 4HF £18.
AUTO CHANGER 210 £10-10-0.

i¥tereo heads £2 extra.) Leaflets, 8.AE.

LATEST EMI. 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-fi stereo and normal
erysial pick-up.  Silent motor, heavy turn-
table. Special offer, £6.19.8, Post ii'6.

RECORD PLAYER ACCESSORIES
Suitable player cabinets (except 4 H.F.)  49/8
Ampliier player cabinets {except 4 H.F.) 83/
2-valve amplitier and 6§ in. speaker for

ahove 79/8
d-valve amplitier and hl m speuke‘r fur
abuve 85~

Wired and lrn!rd rmdy for use.

Volume Controls |80 1y . COAX

long spindles. Guaran- | Post Ll per yard extra
teed | vear.  Midget | Semi-air, spaced.  lin
3K ohms to 2 Meg. ! dia. Losses cut 6d
No Sw, D.P. 83w, | DY, «wl
3- 48 Fringe Quality l
Linear aor Log Tracks.  Air spaced. ./" ¥l
COAX PLUGS .. L. LEAD SOCKET .. 2

PANEL SOCKETS 1 OUTLET BOXES .. 4¢
BALANCED TWIK FEEDER yd. 6d. K0 or 300 whins
DITTO SCREENED per yd. 16 =0 ol onis
WIRE-WOUKD POTS. 3 WATT. [I'rset Min
TV Type. All value 25 ahts |u .

30 K., 50 K, 4'-. (Carbon 30 K., to
WIRE WOUND 4 WATT. Pore Imng
Values, 100 ohims to 30 K. 6'6: 100 K., 7 6.

W‘ONDENSERS New sock,
140 e, 5 6 Intto, 20 kY.,

Iu).nhr 300 %, G001ty 0,
L1 68;05 500y, 1950,
» | I 000 v.. 1 8; 0. Vi,
"ERAMIC CONDS 3

0001

-3 6.

plF 1o 001 .. 8d

SILVER MICA CONDENSERS. 102, 5 ple 1o S ple

1-: A0 pF to 3000 pl, 178, Clese tolerane
L pF) 1D pl ta 47 i, 1 6. hitto 19, 50 pF 1

S$15 plit, 1 85 Lo0o Ll 1o 5,000 pb, 2,4,

1.F. TRANSFORMERS 7 6 pair
465 Kc/s Slug Tuning Miniature Can, 2fin. x
lin, x lin, High Q and good bandwidth.
By Pye Radio. Data sheet supplied.

WEARITE M808, Miniature, 465 Kc 5, 12/6 pair.
WEYMOUTH. Standard size, 465 Kc s, 12/6 pair.

NEW ELECTROLYTICS. FAMOUS MAKE®
TUBULAR TUBULAR CAN TYPES a
g 150v

B 58 H/J(IU\
|2 23
232
235
29
S R b
Dg a1 S0
L8918 auoy,
18 16165 430y
2-1 5
2 -4 v. 48/ 100 < 200

00 v, %5 A, 78,

0 mA, 7 -1 60 mA, 8 6

300 mA, 27 8.

3/- cach. Osmor Midger
fratn 4 -, All range-

RECTIFIERS SELENIUM
CONTACT COOLED 251
=5HuAL 9 B 200 maAL 21
TOILS W 1ty pe,
type adi. dnst nur\
TELETRON. L. & Med PR, with .:dmn. 3 ﬂL
FERRITE ROD AERKALS MW.BO:M &I
| T.R.F. COILS A 1iF, 7 - pair. H I’ CHOKER, 2@.
FERRITE ROD. ~in.y Zni, ilia, 26,
FULL WAVE BRIDGE SELENIUM RECTIFIER:
2,6 ar 12 v, 1} ang:., 8 8¢ 113:4a. 176
CHARGER TRANSFORMERS 'I‘unpwl input 200/
250 v. for charging at 2, 6 or 12 v, 1} amps., 15 6,
2 amps, 17 60 4 nlrx;.~., 22 8. (ircuit included.
VALVE and TV TUBE cquivalent hooks, § -
TOGGLE SWITCHES, =.I’. 2 -, .1 3 8. D.P.D.T. 4~
‘WAVECHANGE SWITCHES
2 wafer lang spindle . 68
g Coway short s|umlle 28
v« v, 4 p. B-way hong ﬂpmdle 3‘8
-way lan® spitdle
VALVEHOLDERS Pa\ Int. Oct.. 4d. E¥30, PA.:U
68d. B12A, CRT, 1/3. Eng. and ‘Amer. 4, 5, 6 and

7 pin, 1'-, MOULDED MAZDA and Int. Oct., 8c.
B G, lh\ Bs, BSA Qd BT .
BYA with Lar 19. MIC

| Int. Oct., S/CANs u/(., BYA, 1/- ca.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

Post and Packing /-, over £2 free. (Export post Extra.) C-Oql/& ”d | p.m.) THO 1665 Buses 133 or 68
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