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Inexpensive hooks for all enthusiasts. . .

— KEY BOOK-
——paperbacks—

SIMPLE
RADIO CIRCVUITS

by A. T. Collins

A complete 'Build Your Own Radio' Guide. Simple Mains
Short Wave Receiver, Medium Wave Transistor Receiver,
Dual Wave One-valver, Broadcast Bands Receiver, Two-valve
Short Wave, Amateur Bands Hybrid, Transistor Superhet
Tuner, Battery-operated Short Wave Converter, Five-
transistor T.R.F. Receiver. Four-valve Superhet Portable.

With 55 diagrams 3s 6d
Hi-Fl

by A. T. Collins

Each 95 pages. Extensively . . A
illustrated with easy-to- Modern Designs for the Ama;eur ConstructEor. High Sensi-

llow diagrams. tivity Amplifier, Tyvo-valve re-amp and Equaliser, Mains
fo g Gramophone Amplifier, Qutput Transformers and Loud-
speakers, Crossover Networks for Loudspeakers, Seven-watt
Quality Amplifier, Five valve Stereo Amplifier, Design for a
Bass Reflex Cabinet, Radiogram Cabinet, etc.

‘ ULLL AL ; With 51 diagrams 3s 6d
@Héxiinméggig g Only 3s 6d each

AT SOULIKS - a ; FROM ALL BOOKSELLERS, including all branches of W. H.
5 Smith, Wymans, Menzies, and Boots or in case of difficulty use
this handy order form below . . .

MU

——————————order here= = —— = ————
Please send me the following KEY BOOKS: — |
SIMPLE RADIO CIRCUITS :
HI-FI AND AUDIO |

ORDER
3s 6d each (4s by post) Now |
|
Name |
Address . |
|
|
|
Simply send this form with your remittance of 4s each title to !
George Newnes Ltd.. Tower House, Southampton Street, |
London, WC2. pT96s |
- e o e =N EWNES et
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D. & B. TELEVISION (WIMBLEDON) LTD.

. 131 KINGSTON ROAD, SOUTH WIMBLEDON,
LONDON, S.W.19. 'Phone: CHErrywood 3955 and 3513

EKCO/FERRANTI L.O.P.T. HOUSINGS, Top hall only| [|REBUILT CR. TUBES All makes All wish 12 mhs. guarsnces:
Brand new. Bulk purchase offer. ONLY 4/6 each. P.P. © Wie WHIEE (X SraNeanes,
1 With snstruccions £3.15, 19”, £4.10. Carr. & Ins, 1276, No C.0.D. C.W.O. only.
. (ks This ncludes 70°, 90°, [ 10° types.
ALBA FERRANTI
TB41. 1644 TTu4FM, TT44FM o0 ao oo .. at 62 14°T%, 14T3, 14T3F, 14T4, 14T4F, 14T5, 14T6, 17K 3, 17K 3F, 17T3,
Té35. T909, T717 .. .. .. .o .. .o at  50/- 17TsF 17K4, l7l\4F 17K5 17SK4 17SK4F ltKli 178K5,
BEETHOVEN 178K6. 17T4, 17T4F, 17T5, 17T6. These are supphed a3 Lnserm
B106, B109. 208 .. .. .. .. .. . at 50/~ only . 30/-
BUSH ° T1601, 1']00‘2 TlOO?Il T1004 T1005 Tloll . .o nt 48/~
TV33, TVdt, TV57, TVGS8, M9, TUGHY, TV62, Tve3, TV6s T1012, T1023, T1024, T1027 .. 00 00 00 at  65/-
TV87, TUGGH, M69 TUGE9. These are !upphed as msens HM.V.
oy - . e e 30r- 1865, 1869 ce ee  es Bt 428/
RI7A, 930, 931, 935, 934, 035. U37. 038, 9384, 939FA .. st 52/ 1870, 1871, 1879, 1873, 1874, ‘1875, 187ﬁ .o .. 0o at 50/
449, 042, 9424, 943, 944, 948 .. oo at  52/8 MARCON}
949 9458, 945 .. . 0o .. ao .. at  60/- VTI155 VT166 ,, 00 oo .. oo o0 oo at 48/8
DR MURPHY -
LM1, DMB/C, DM3/DM4. DM4/C, DM5, DM14. DM17, 444. 555 M. 88/- V240-250 v 72
M35, DM45, DM55, DM5O . 586 o) T S L LR R L -
DM21C. LMG2) e w700 e nfp © o ®© o o o Y .2;'
DM22¢, DR19, SBRGTV777. SRGTVe6S .. .. .. at 78/6 WAL EE oo e e e e .. BT
DYNATRON 470 ;‘u - - o . o . o :: 90;_
TV 1 - .. . .o .o .. .o - .. -
E,{c\ow‘ TVBS L e s el 658759 L. .. i ee ee ee ee e. B 2=
TC208, TC209 T209/1, T221, T231, T231F, T249, TC2¢Y, PETO SCOTT
TC267/1, T283, T284. T293 T31l, T310, TGC316, T326, TU7. 1484, TR18, 178A, TV1416, T1418, T1419, TV1716, TV1719,
T330, TI0F, T331 48/~ TV1720 . e o0 - . at 30/~
TM8272 T344, T344F, T348. T348F, T356, TC31Z. T318, T3]3F. These are supphed as inserts only.
o 85/-
EMERSON PRILCO
K700, E701, E704, E708, Port-O-Rama E707 at  48/- 10001010 L. ue e e e e e B 72/-
E709, E710, E711, These are suppllad a8 an excnnnge unit. Please & .. .o .. .- - .. .o st  76/-
send old transformer ., . o at  48/- 10“ 1033 0o 0o co s . (3 0 at  72/6
FERGUSON REGENTONE
45T, 454T at 85/ T14, 16-6, 10—4, 10-17. Insert only ,, 0 oo ) at  30/-
1087, 105T, 113T 188T. 142T, 143'1‘ 1457, 990T, 9911‘ 9927, ULTRA
993T 994T, 985T, 996T, 997T V91T, 989T at 276 1433, VP14-53, V16-680, V17562, V1753. V1760 0o .o at  42/8
203T. 204T, 205T 206T, Y14T, 2357 236T, 244T, Zde VR1762 .. .. at  42/6
Used only when available 00 . .. at 30/ WR1762, V1763 V17G4 V21-50 vel- 52, V2160 .o . at 60/-
305T, 307T, 315T, 317T 00 oo . 00 .. at 85/~ V17-70, Vi7.71, V17-72, V17-78, V17-74, V17-75 . 0o at  32/6
308T, 308T e .- st 48/~ V1780, V17-81, Vi7-82, V1783 oo - .o .o at  42/8
406T, 4087, 413'[ 436T. 438, 405T. 4077 .. sl 50/- V18-80), ¥19-84, V19-85 00 0o 00 00 0o at 80/
500 Series boAT at 85 V23-R0. V23-84, ‘e at  B85/-

WE HAVE MANY THOUSANDS MORE L.O.P.T.S. AND S/COILS NEW AND USED. PLEASE SEND
S.A.E. FOR QUOTATION

TELEVISIONS—EX-RENTAL. All B.B.C./LT.V. l4in. from £4.10.0. 7in. from
£7.10.0. 2lin. from £12.10.0. All with written 12 months" GUARANTEE on
Cathode Ray Tubes. GENUINE BARGAINS, CALL OR WRITE TODAY.

VALVE LISTS—NEW VALVES. ALL CHECKED ON MULLARD HIGH SPEED TESTER, AND
GUARANTEED 3 MONTHS. POSTAGE AND PACKING VALVES 6d. EACH.

5U4/G 516 DAF9I 6. ECH2I 9. PABCS0 51. PY800 -
573 513 DAF96 8l ECH42 716 PCC84 676 PZ30 6=
,BG6/G 613 DF9I 7. ECHS8I 66 PCC89 66 U24 10+
6SN7GT 3 DF96 8- ECL80 5t PCF80 676 u2s 107-
6V6 516 DH77 49 ECL82 70- PCF82 676 u26 10/~
10CI 716 DK9I 7!- ECL83 716 PCF86 616 U191 976
10C2 10/- DK96 8/- ECL86 86 PCL82 77~ U30| 916
10FI 216 DL92 5. EF4l 63 PCL83 76 U8l 151«
10PI3 [38 DL94 8/ EF80 216 PCL84 716 UABCB0 5/.
10P14 916 DL96 8r- EF85 416 PCL8S 716 UAF42 476
193G6/G (18 DY86 5. EF86 616 PL33 7- UBF80 676
20D1 4- EABCS80 66 EF89 716 PL36 616 UBF&9 7.
20F2 4'6 EB9I 2!/« EF9I 2/- PL38 10/« uccess 7!-
20L1 10/- EBCA4I 516 EF92 316 PL8I 7. UCCss 7
201 76 EBFBO 5/a EF41 716 PL82 3. )

20P3 6= EBF89 5. EL84 86 PL83 46 UCFB0 o
20P4 107- ECC8I 4= EM34 7!- PL84 6/ UCH42 616
275U 106 eCC82 41- EM8I 51. PY3I 4’6 UCHSI 8/.
30Ci5 776 ECCS83 416 EY5I 5. PY32 8- ucLse3 976
30P4 716 ECC84 5. EY86 6~ PY33 10/- uLe4 6-
30PI12 516 ECcss 516 EZ40-41 516 PY80 36 uus 976
30PLI 676 ECF80 5. £280-81 516 PY8I 476 uY4l [18
30PLI3 776 ECF82 516 GZ34 816 PY82 38 uYss -

We are open9a.m. to 6 p.m. Monday, Tuesday, Thursday & Saturday-9 a.m. to7 p.m. Friday-Closed all day Wednesday
Send S.A.E. for free list of valves.

TERMS: C.W.O. or C.O.D., Postage on all L.O.P.T.S. and S/Coils, 3!/-. C.O.D. 5!-.
SERVICE SHEETS. TELEVISION !! ALL MAKES AND MODELS 4/-, P.P. 3d.

B R S S N T b e e S
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BENTLEY ACOUSTIC CORPORATION LTD.

THE NEW VALVE SPECIALISTS - i
EXPRESS SERVICE! Y100 MIDGET SILICON RECTIFIZRS
38 CHALCOT RD., LONDON, N.W. | 3 _

C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER All goods Output #50v. at ! amyp.
BY LETTER. PHONE OR WIRE. DESPATCHED | Nearest ctube adver'?sed - Primrose No .arger than a shirt wutton

SAME AFTERNOON Chalk Farm s 9u9J 66 eaca

| in stock
042 4/8|8CW4  24/-/10P13 87313505  8/3 DM70  uf- EUHES 016 EM71 156 MHLDBL2/6 PLE3  6/-U26 /6 UF8S  5/6/0AR]  3/-
0B2 8/-18D3 9/6/10114 11/8/45LOGT 8/- M7l  9/|ECL8s 9/8 SMB) /s MULZ/143/5 L8 6/3|Us1 6/6| UL 7/-|0AZ2I0 T/6
O74GT 4/3]6F1 9/6[12AC6  8/6|35W4  4/6 DNB6  6/6( ECLBO 5/9 EMBL  7/- N8BT 10/B{ L300 15/9 U3 13/6 UL44  28/3[0C19  25/-
108 9/8/6F13  3/9 12AD6 9/6/35Z8 16/2 D\87 7/6)ECL82 66| EMB4 8- N8 z6/- PN 9/3|U35  16/6/ULs6  s/6jucry 23/
1R5 4/-(6F23  B/3112AB6 8/-[3544GT 4/6|ESOF 24/-ECLS3 8/9|EM83  8/8 NI0B 26/ d/~U37 29/« ULB4  o/6|uC25 12
185 8/3|6F24  10/8| 12AHT 5/-|35Z5GT 5/9|Ey3l° 24/-|ECL86 8j-|EM87  Tjo P2 t 8/9|U4 15/6| UMY 15/6[0C20  8)=
1T4 2/3|6J7G  4/6|12AHS 10/9(|60B5  6/6 | ES88CC 10/-(EF22  6/6 ENS31 .u/-.nm,su oIB " \ 8/8/U76 4/8| UM3s  17/8/0C28  £3/-
(18 B

L{9]U191 8/t UMBD  L/3|0C29  16/6
4/9]U251 9/- UU4 11/-10C85 9/8
5/-1U282 12/3 UUS  11/6/0C36 21810'

% /

U9l 5/-|BK7G  1/3|12AT6 4/8(50C5  6/6|E180F 19/6
2X2 3/-[8K8G  3/3[12AU6 5/9|50L6GT 6/-|EA30 1/6|EFi0  8/L[cYsl  7/3 PCH6
3A5 6/9(6E8GTMS/G|12AV6 5/ (72 6/6 EABCS0 5/9 EF41  6/6(EY33 9/ PCs8
3Q5GT 6/8[6K25 24/-(12BA6  5/3|85A2  6/6| EAF42 7/0|EF42  3/9|EYsd  9/u PUYS
384 4/9({6L1 10/ (12BE6 4/9({90AG 67/8|EB34  1/-|EFs0  2/6/ Y86  5/6)1'C97
3V4 5/-16L6GT 7/3|12BH7  6/-|0AV G7/6|EB41  4/0|EF8y /3 EYBS  8/5 PCCBS
GRAGY 8/8|6L7GTM 5/6|12K5  10/-|90C1  16/-|EBO1  2/3|EF83  9/8/£Y9l  3/- PCC85 6/9)F 5
5U4G  4/8/6L18  10/-/19AQ5 7/83|90CG  42/-|[EBC33 6/- EF85  4/6(£240  5/3 PCC8s 10/8/PYS01  7/8[UABCSO 5/-[VP+  14/6(0C66  25/-
BV4G  B/-|6LD20 6/6|I9HL  8/-|90CV 42/~ |KBCAl 6/6/EFSs  G/t|EZ4l  6j2|PCCBY  8/6[P730 il 0

SY3GT 4/9/8P28  11/6[20D1  10/-|130B2 16/6|/EBCS81 5/9 LF89  4)-(EZ30  3/C| POCISEY 10/- Qowmo UB41 10/G| VRIDZ 5/€|0C71  3/8
523 8/616Q7G  4/-|20F2  11/6(185BT 34/11'EBF80 5/86|EF81  3/-|8Z81  4/5 PCPS0  6/6 35/-[UBCH  B/5{VRIB0 4/510C72 8-
574G 7/8|6R7G_ 5/3|20L1  12/8)57¢3 7/6| EBF83 7/3'”92 2/8(13233  17/L|PCFB2  6/-|QVO4/7 7/-[UBCBI /3| WLi7 10/6/0C73 18/
GAS 5/9|6BLIGT 5/3120P1  12/8/7475  2/8 EBF89 5/9/EF%5  4/8/(:231 10/-|POF84 8/6/R10  15/-[UBF80 5/6 w720 17/6|0C71 8-
6ACT  3/-16BNTGT 4/- 20P3  12/-| ACBPEN4/9| EBL2l 10/3| EF97 10/ G237 14/8 PCF8s  3/6/R17 7/6UBF89 6/3|X41  10/-/0OC75 8-
AAG7  5/9(6U4GT 8/6/20Ps 13/8(4231  9/8/EC53 12/6|EF98  0/9| HABCS0 9/3| PCFEOL 10/-/R18 3/6/CBL2I 10/ X66 7/310C76 3/
6AQ>  5/89[8V6G  3/6|20P5 12/3 AZ4l  8/8/ECi0  4/9 EF183 '/3 HL41DD PCF802 10/- R19 8/9iU9>  Bf3| X7u 27/-10CT7  12/-
6ATC  3/8|6X4 3/9(95L6  4/9|B36 4/9|ECO2  6/6| EF184 12/8{PC1'8N5 8/9(8131 2/-1UCC84  8/-( Y83 3f1 OCT! 8/
SAUB  5/9/6X5GT 5/3|“ 524G 8/6 c1,33 11/6 | ECC3Y /3| EFS04 >0/5 HWDU PCFEUB 12/3'8PB1  2/-IUCCRS 6/e|zm; 73|oc8l  4/-
6AVE  5/8/6/30L2 9/-!‘26266']‘ 8/~ 9/6 Z/6| PCL8Y  6/8 U2 27/2|UCF80  8/8| Transistors |OCBID  4f-
SBAG  4/8/7B6  12/6(973U  23/3 5/C | TNB09 25/- rOL8s 978 T4l 9/-IUCH21  B/-|and diodes |0OC82  10/-
6BEG  4/317B7 91630015 9/ 6/6/HVR2 8/3 PCL8+ 7/8TR4L 10/-|UCH42 8/-[AFL02 27/6/0C83  6/-
6RH6  5/3|7C5 8/-|30C18 878 9/g| HVR2A 3/0|PCL8> 8/0/TH23 6/9IUCHBT 6/6/AF114 11/-]0Cs4  8/-
6BJ6  5/8|7C6 8/9(30F5  7/3| DF96 3 8/9:KT33C 6/-|PCL86 3/8 T\‘%F uls UCl 2 7/3|AF115 10/6[{0C170 8/6
6BQ7A 7/8|7HT 5/9|30FLL  9/3/ DF97 10/- ECC85 5/8 EL41 7/ KTS84 29/1 PEN4b 7/./UL 8/~ Ut 9/3| AF116 10/.(0C171 8/-
6BR7  8/8{7R7 12/s soma 9/6| DH101 25/-|2CC88 8/9{REL4?  7/8 KT41  6/6| PEN45DD lem 8/0(AF117  5/6{0CP71 27/6

EF374  %/-18Yo! 5/6| P!

GBRS  8/-17Y4 12/- Dmonsm ECC91 3/- EL81  8/3 ET44  5/- 12/-| 16 4/9| AP127  5/8] MATI00 7/9
GBWE  7/6{9BW6 ws aom-' 7/8 I- ECCIS911/6|EL83  8/0|KT6L  G/9 PEN16 4/-|U18/20 6/8 Ul-‘ao 8/3 OA70  3/-|MATI0l 8/8
6BW7  5/-110C1  9/9|30P19 12/~ Dk96 ECF80 7/3/EL84  4/6|KT63 3/9| PEN38210/3/U22 5/9{UF85 elsloms 3/-{ MATI20 7/9
¢CO  10/9]10C2  12/-{30PL1 DL68 15/- ECKF82 6/3|EL85 7/6|KT66 12/3| PFLu0020/5 25 8/6/UF86  9/-'0A70  3/-' MATI2! 8/6

8/3

8CD6G 18/-|10KF1 10/ IJOPLIB 10/8/DL72 15/-{ECF86 11/6|ELS6 7/3|KTS8 28/ PL33 /-
¢CHG __ 6/6110LD11 9/6/30PL1411/3|DLY6 __ 6/-{ECH2i 8/-[ELSI  2/6| KTW61 4/9|PL3s  g/- [ All 8oods are mew tirst quality hrands omly and

ECH25 6/-|RLY3 5/-| KTWA2 5/6|PL38  16/- |3ubiect to makera’ full guarantee. We do not handic
Tezms of buslness :—Cash with order or 0.0.D. oviy | pepie 8/-| ELL80 13/6| KTWa3 5/¢|PL81  @fg | manuiacturers’ secondws or rejects. which are often
Postage/Packing 6d. per item. Orders over £5 post ECHB]1 5/9\EMa4 11/6 MbDA  7'8. PL8? 51 deseribed as ‘new and tested” but which have a
free. C.0.D. 3/6 extra. Any parcel insured against - lmited and unreliable Life. Complete cataio.ue of
damnage In trausit for only 6d. extra. All orders| We reyuire for prompt sash settlement ail tyjes of m'ex 1000 mlven actuaily o stock with raulumrs.
despatched on day of recelpt. Callers weicome valves. !oose or boxed but MUST .e new. Offers
Mon.—Fri. 9 a.m.—B p.m. Bats, 9.0-1 pm. made by return. uwt.al recunerw wit.h terms or busmess. 6d. post free.

“SABRINA” |

STILL WELL IN
FRONT

STOP FIDDLING WITH KNOBS ... ABSO-
LUTELY UNNECESSARY . . . Our Automatic |
Regulator ensures constant voltage on TV, even with

COMPLETE EX- RENTAL TELEVISIONS
in. 17 in.

£7IOO £11.10.0

12 months’ 3 Star guarantee

% TUBE ¢ VALVES J COMPONENTS
Channeis for all areas
Coloured FREE LIST

Demonstration daily from our

large selection
Personal collection advised, or
—lnsured Carr., 14in. in. 20/-: 17in. 30/-

Mains of 180/265 v. YES, we know it's wonderful. AERIALS, BBUIITA combined Lot and oo mememirom i
“Have a heart fOr your ValVeS and Tube_" BROZ/UHF and colonr werinls—from 208/8. SEND FOB FREF, LIST.
S.A.E. details. Conditional Free Triai. ONt YEAR GUARANTEED TUBES
COMPLETELY REBUILT C.R. TUBES 1009% Regunned
ALL TYPES Al O er o ree: 21 in. 1 99/6
127 now ... ... £5.0.0) For 30~ refundati —_—
1 £ : oLp rfd'gea %;rn 17m. 79/6
14" to 17" now ... ... £5.10.0 >Single 0'6
21" now £8. 0.0 ) Tubes | [~ ~——-—-
P 4in., Slimiine 17 and 19, 14
ALL C.W.0.—TRADE SUPPLIED a7 e 59/6
Special Bonus Scheme for Service Export Postage 30- 12 in, |
Engmeers—Reducmg to: EX-MAINTENANCE TESTED TUBES
2'——81’6‘ 4'/'7'—97’6' 2' ’—|47,6 17in. = 35/- l:lost rgakes and typescavanlable , 14in.—I15/-
FREE Pass. transit & Ins. anywhere in British e e S s
Isles or N. Ireland (12 months’ guarantee). e el by bbb kbl
ALSO FULL RANGE OF VALVES IS/ G [N commons 6 tor s vaitm ot by
Guaranteed 12 months) and sizes. P. & P. 2/6.
s ABR'N A - TU BE c (‘r;l;.O. paet-em.p al‘lrollse to %EE&%ESV;Q:‘ gmi‘ la’mz';; xg:.m‘:dlsl-‘ A
C.R. O. S e A e | RESISTANCES 5/. per 100, Brand new. Amorted
E' ron Works, North Bar Ainall battery. P. & P. 46, § parcel, P.P. 2/- Overseas 3/6.
Ph DUKE & CO. (London) Ltd. St
BANBURY’ OXON ILF:;‘: 621/3 Romford Road( Manor Pa?‘k E.12 FO"ag;s'
Telephone 2390 6001/2(3 Liverpool S¢.—Manor Pk.—10 mins. List
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QUANTITY versus QUALITY

BEFORE the start of regular TV broadcasting, opti-
mistic speculations were voiced as to the development
of the wondrous, nebulous new medium. Many of
these hopes are way off beam as viewed in terms of
TV 1965. .

Technically, impressive advances have been made
—improved receivers, cameras, lighting, transmitter
coverage, studio facilities, video tape, etc.—though
many an old timer would be astonished to know that
we had not yet advanced to colour and stereoscopy.

But the rosy dreams of yesteryear, as applied to
programme content and quality, have been sadly
mauled. There are some good programmes but in the
main we are plagued by mediocre mass-audience
mulch churned out as though by some inexhaustible
electronic sausage machine. And many ‘“commer-
cials” are so puerile and pathetic that one shudders
to think they are apparently so commercially saccess-
ful. On top of that; the high audience ratings achieved
by some programmes of an intelligence level that
makes Listen With Mother a positive intellectual
feast.

On the other hand, a complete turnaround would
be equally morbid, for if some had their way, the TV
channels would be bogged down in arty crafty vacuity
and waffie which would be even worse.

We have, then, the apparent impasse of quantity
versus quality. There are more pop fans than Beet-
hoven lovers; more Western addicts than students of
Etruscan art. So what do we do? Give the (majority
of) viewers the escapist sop they seem to want, or
provide what they ought to want ? But who decides
what is debased or elevating ? What is the average
intelligence level and should programmes be aimed
at this, or below or above it? And should TV enter-
tain, instruct or both ? )

Everyone must agree that there should be a good
leavening of light entertainment. But surely it ought
to rise above the current level of tired and juvenile
jokes, creaking situations, hammy acting, mechanical
and platitudinous dialogue and repetitive gimmickry.

If not, and the trend continues, we might anticipate
in a few more generations hence, a race of vegetable-
like viewers, their tastes reduced to the lowest com-
mon denominator, absorbing a daily ration of “back-
ground” viewing requiring absolutely no mental
effort to similate.

SEPTEMBER 1965
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OUR NEXT ISSUE DATED OCTOBER
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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. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage:
29s. per year to any part of the world. © George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in
“Practical Television" is specifically reserved throughout the countries signatory to the Barne Convention and the U.S.A. Reproductions

or imitations of any of these are therefore expressly forbidden,
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BBG--2
GOES NORTH

YRANSMITTING equipment
that will bring BBC-2 10 4}
million Lancashire viewers on
17th October this year. is seen
leaving the Cambridge factory of
Pye TVT Limited.

This 625-line u.h.f. transmitter,
t0 be installed at Winter Hill.
near Bolton, will cover 26 major
towns in Lancashire and parts of
Cheshire.

BBC-2 FOR THE
SOUTH-WEST

N 12th September BBC-2
transmissions begin in parts
of North Somerset and South
Wales. The u.h.f. station at Wen-

voe will serve Cardiff. Barry.
Bridgend, Bridgwater, Burnham-
on-Sea, Caerphilly. Minehead.
Newport and  Weston-super-
Mare.

This is the first of six new
U h.f. transmitting stations to be
brought into operation before the
end of the year. The others will
be at Sutton Coldfield, Winter
Hill and Emley Moor, Rowridge
and Black Hill.

ABC”Téiévisidh enter
for Tokyo TV
Contest

_\ BC Television’s entry for The
*" Javan Prize in the Adult
Education category of the Inter-
national Educational Precrimme
Contest, to be held in Tokvo in
October this vear. will be *“The
Power of the Prime Minister v,
featuring the Rt. Hon. Harold
Wilson. O.B.E.. M.P., which was
screened on 10th Januarv., 1965,
as the first programme in ABC
Television’s  Adult  Education
series *“ Power in Britain ”.

Béﬁﬁadé des
British TV

]}ERMUDA now has a second
: commercial television pro-
gramme. The new  station,
ZFBTV. went on the air in July
and gives viewers 42 hours extra
television each week.

Pve TVT Limited of Cam-
bridge, England. have been awar-
ded a contract through Thomson
Television (International) Lid.. to
supply the complete station. This
includes a 3kW 525-line band 3
transmitter, together with associa-
ted mast and aerial equipment.
The studio centre will be pro-
vided with vidicon cameras and
telecine units.

GERMANY PLANS TO START COLOUR TV BY 1965

LANS are going ahead in Germany for the introduction of colour

television using the PAL system i 1967. '

The West German government has come to this decision following
the failure of other European Countries to agree on the adoption of
a common colour TV system, although it is of the opinion that
such an agreement would be desirable if it could be achieved.

- It has been suggested that a further round table conference should
be called to make another attempt to reach an agreement.

m f

www americanradiohistorv com

CARTV FOR U.S.A.

PHILCO Corporation of the

U.S.A. are to introduce a
car TV receiver with a 9inch
screen. A portable receiver for use
in cars was marketed in the U.K.
some vears agoe by EKCO but
later dropped.
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DEMANDS FOR
COLOUR FLOOD
TV INDUSTRY

BECAUSE of unprecedented

demands for colour television
receivers in the US, the Radio
Corporation of America plan .to
employ thousands of additional
employees to help double present
output, They will also spend a
record 50 million dollars on
expansion.

Official estimates state that this
year 259% of all TV receiver sales
in America will be for colour sets.

The scene here is part of the
production line of colour receivers
at RCA’s Bloomington, Indiana,
factory.

BBC TELEVISION CENTRE

NEW STUDIO IN SERVICE

S’I'UDIO 7, the latest to be completed at the BBC Television

Centre, Wood Lane, London, was brought into service on 4th July
—the opening programme being “ Time Out” (BBC-2) on 8th July.
This is the sixth main production smdio to be completed. The
present plans for the Television Centre include a toral of eight main

production studios with provision

for future extensions.

Studio 7 is identical in size with studios 2 and 5, measuring 70ft.
by 50ft., with a height of 25ft. to the lighting grid. It has four Marconi
Mark IV 44in. image orthicon cameras and can operate on 405, 525

and 625-line standards.

Major innovations associated with the new studio are the use of a
Vision Apparatus Room which will alse be common to Studios 6 and
8 (now under construction), and the use of common caption scanning
equipment for the three studios, resulting in the more efficient use of

the technical facilities.

Marconi Cameras

for Education

( VER 450 of the new tran-

sistorised CCTV cameras
designed by the Marconi Com-
pany for education purposes are
to be exported to the United
States, Australia and Canada. On
top of this, fifteen educational
establishments in the UK have
ordered cameras.

There are two versions of the
new camera. The more sophisti-
cated incorporates, in addition to
the basic unit, an integral view-
finder and special facilities. Both
versions feature the minimum of

controls—on/off switch, focus
and iris adjustment. Automatic
control takes over once the

camera has been set up and main-
tains a stable picture over large
changes in light level.

Mast Contract
for New BBC-2
TV Station

YHE BBC has placed a contract
with British Insulated Callen-
der’s Construction Co. Ltd., for
the design, supply and erection of
a 1.000ft. mast to carry the
aerials at the wu.h.f. television
transmitting station for BBC-2
which is to be built near
Waltham-on-the-Wolds, Leices-
tershire. This station, hitherto
identified in preliminary
announcements as the Notting-
hamshire station and which the
BBC hopes to bring into opera-
tion during the winter of 1966/
67, will extend the BBC-2 service
to much of Nottinghamshire and

parts of Lincolnshire and Derby-
shire. -
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TV HIGHLIGHTS AT
MONTREAL CONFERENCE
NEW concepts in television and

an important display of new
TV equipment, will bring TV
engineers from all parts of the
world to the 98th SMPTE
Technical Conference and Equip-
ment Exhibit at the Queen Eliza-
beth Hotel, Montreal, 31st Octo-
ber——5th November.

In the transmission field,
reports will be presented on
colour TV in Europe before and
since the CCIR Conference in
Vienna, new u.h.f. transmitter
design. and on cable distribution
of u.h.f. signals.

CFTF-TV will describe their
operational experience with mul-
tiple fixed Marconi 321 vidicon
cameras, and other equipment
papers from six other countries
will include new cameras, electron
beam recorders, monitors, colour
slide scanners, up to complete
mobile units and new studio
designs. '

EXPERIMENTAL
COLOUR TRANSMISSIONS
COLOUR transmissions by the

BBC on channel 33 between
10.00 and 13.00 will be dis-
continued but there will be late-
night live studio and colour film
transmissions after the closedown
of BBC-2, on Monday to Friday
inclusive. .

The transmission characteristics
of the PAL colour system are as

previously issued, but a field
indentification signal may be
added later .
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GETTING

THE BEST

FROM
N
AERIALS

September, 1965

by Gordon J. King

THE receiving aerial is often the
weakest link in the chain between the
television transmitter and the set. In
the majority of installations the per-
formance of the set depends entirely on
how well the aerial picks up the required
signals and rejects unwanted signals and
N - interference.

- The television aerial is thus requxred to do more
than simply pick up sound and vision signals of the
local channels, It is called upon also to reject un-
wanted and interfering signals. This rejection aspect
can sometimes be more important than the picking
up of the wanted signals.

Often Neglected

In spite of the fact that television aerials are more
likely to suffer from wear and tear than any other
part of the installarion. they are often :adly neglec-
ted and left year in and vear out in their exposed
positions eventually to decay and literally fall to
pieces.

The drop in performance of a television set due
to a decaying aerial system is generally so gradual
that it is not noticed to anywhere near the same
extent as a set’ fault which may occur much more
speedily.

Some television aerials have now been exposed
to all weathers for a decade without attention—
some longer. Indeed, the author knows of some
BBC aerials still in use which were erected when
television started again after the war!

Around the coast in particular, one can regularly
see aerials which have received virtually no main-
tenance from the day that they were erected years
past. Some of these have wobbling or missing ele-
ments and others are mere skeletons of the original
afray. It is really amazmg how some of these wind-
mutilated dangling pieces of metal capture even the
weakest of signals.

Last to be Checked

The aerial, curiously, always seems to be the last
item of the installation to be suspected in the event
of a fault. The set itself is often examined in great
detail to no avail, and it is only as a last resort that
the aerial system is looked at. For some symptoms
it is best to work the other way round.

Lack of sensitivity effects, for instance, especially
when related only to the weakest channel, is a
typical system of aerial trouble. The aerial system
as a whole, of course, must be considered. This
includes the coaxial downlead, the diplexer or
triplexer (if used) and the plugs and sockets.

If the aerial has been in use for a number of years
with the minimum of atiention and the general per-
formance of the set seems to be below standard
(there will come a time due to aerial trouble when
this is appreciated), the time has come for the aerial
system to be examined.

The big quesuon is—how can the aerial be
tested? Sadlv, this is a problem. Even television
dealers are troubled with it, which is probably why
aerials are left to the last.

How to Test an Aerial

Conclusive evidence that the aerial is not right is
given only by a signal strength test on a Test Card
and only when the signal originally delivered by the
aerial system is known.

Some dealers and aerial erectors save testing time
and problems by checking the aerial signal strength
on all channels after installing or repairing an aerial.
The figures are recorded on a “ history card ” and a
comparison is then available for future use.

The majority of dealers, unfortunately, fail to do
this. And most experimenters and enthusiasts do
not possess signal strength testing equipment.

An aerial which 1s bady out of condition stands
out because of the poor reception that it gives com-
pared with an aerial of similar type in use by a
neighbour. Direct comparisons of this kind, how-
ever, include the set and can be mislcading

If the picture is particularly poor and noisy while
a neighbour’s picture is good and noise-free using
the same type of aerial, the aerial is definitely a sus-
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pect. Proof can be had by trying the neighbour’s
set on the suspect aerial.

Another symptom resulting from a troubled
aerial system is co-channel interference. This mani-
fests ds horizontal, dark lines across the picture,
and sometimes on Band III a ghost picture of an
entirely different programme can be seen floating in
the background of the local programme.

Co-channel interference is caused by the aerial
picking up not only the signals of the local station
but also signals of a more distant station sharing
the same channel number. On Band I, of course,
there is essentially only the one BBC programme,
but on Band III a different programme is generally
transmitted by each ITV station. Hence the reason
for the ghost picture of different programme when
co-channel interference is experienced on Band III.

Directional Effect

Television aerials of more than just the single
element of the dipole (even this when mounted
horizontally) are directional. That is, they are sensi-
tive to the pickup of signels more m one direction
(the forward direction) than in the others. This
directivity effect is revealed by a “ polar diagram ”.

The polar diagram related to a very directive
aerial is shown in Fig. 1. The extent of the
of the directivity is revealed by the narrowness of
the “ response curve ” marked on the graph. In the
diagram it will be seen that maximum response
occurs on the zero deg. axis. This is the forward
direction.

Fig. 1|—Polar diagram of directional television aerial.

This shows that maximum signal pick-up occurs at 0° in

the forward direction and that the pick-up rapidly falls as

the aerial is turned off direction. The circuits indicate the
relative pick-up sensitivity of the aerial,

As the aerial is turned either side of maximum,
the response falls. At 20 deg., for instance, the
response is down to the third circle (from the
centre) of the graph. At 40 deg. the response is
down to the first circle. This means that the aerial
picks up very little signal when it is pointing
40 deg. away from the direction of the transmitter.

When an aerial is first erected, particularly in
poor signal and high interference areas, it is care-
fully orientated for the maximum signal/inter-
ference ratio. This does not necessarily mean that
the aerial is directed for maximum pick-up of the
wanted transmission, though, of course, with an

aerial of high directivity it cannot be turned too far

off beam.

FRACTICAL TELEVISION 535

The exercise has been (or should-have been) to
secure the maximum difference: between the
response to the wanted signal and the response to
interfering signals which may be arriving towards
the side of the aerial. Clearly to secure this
condition the aerial may have had to be turned a
few degrees away from the direction of the- trans-
mission.

Off-beam Aerial

Now, after a high wind, poor reception or the
display of more interference than usual may \gvell
signify that the aerial has shifted from its original

optimum position. If the aerial is highly
directional, such as with a polar diagram
illustrated in Fig. 1, it could have turned

sufficiently during a very high wind to cause a drop
in signal strength at the end of the downlead of
several times.

While this may not effect the overall brightmess
of the picture it would almost certainly increase the
background grain and give the picture a “snowy”
appearance. In ““noisy” reception areas, such as
main road sites, interference would also become
more troublesome than hitherto.

The picture brightmess is not affected by a
decrease in signal strength on modern sets because
of the high efficiency of current vision automatic

gain-control systems. All that happens, as
explained, is that the picture grain becomes. more
prominent. o

This means that 3. wind-gotten aerial cannot be
reorientated for an increase in picture brightness.
Nor, for that matter, for an increase in sound level,
for this, too, is held substantially constant over a
wide range of aerial signal levels by the sound a.g.c.
system.

If one is after maximum aerial signal, some kind
of signal indicating device should be used. Aerial
erectors and those in business servicing television
sets would be well advised to acquire such a device
—known generally as a “ signal strength meter ”.

These are available in various forms for the
measurement of signal voltage (in microvolts and
millivolts) in Bands I, I, III, IV and V. There are
battery—and mains—operated models. The very
latest ones are transistorised.

How to Adjust the Aerlal

The enthusiast, however, will not feel inclined to
rush out and buy a £30 instrument just to reset his
aerial! How, then, can the enthusiast solve the
problem? )

There are two ways. One is to work out a com-
pass bearing on the station on a large-scale
Ordnance Survey map and set the aerial accor-
dingly (alternatively, check the bearing of a close
neighbour’s aerial which is performing well and set
the maladjusted aerial to this bearing).

The other is to turn the aerial for a picture of
least grain and the best signal/interference ratio.

The latter method is not easy, however, for the
man on the roof cannot see himself what is happen-
ing to the picture as he is turning the aerial. Indeed,
most of his attention (unless he is highly
experienced) is taken up by maintaining personal’
stability! '
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If it is decided to have a go, then a field tele-
phone, a pair of earpieces or two pairs of head-
phones should be used to provide telephonic
communication between the man on the roof and
the man watching the picture.

Other ways of conveving messages from the TV-
watcher to the aerial rturner are possible, but not all
that successful—as proved by experience. One way
is to employ a third person positioned to see both
operators. He can then give predetermined indica-
tions as to what is happening to the picture as the
aerial is rurned.

Even then, it is not all that easy to decide the
aerial position giving the least grain. This is
virtually impossible when watching a moving
picture. Such adjustments should thus be perfor-
med only on a fixed transmission, such as during
the transmission of a Test Card.

Fringe area type aerials are often secured by U-
clamps to a 2in. alloy pole. The pole itself is also
held tight (or should be) by similar, though larger,
clamps on the chimney or wall brackets. Large
rubber grommets are employed to kill vibration.

Even though the aerial pole was originally
clamped very tight via the grommets, constant
exposure to all weathers weakens the rubber and
the grip to the pole becomes progressively impaired.
The aerial then has a tendency to turn in the wind.

Weathercock Effect

Some aerials behave like a * weather-cock ”
They turn and change direction each time the wind
changes. Unknowledgeable viewers swear blind
that their reception is affected by the weather. It is,
of course, but not the way they think.

An inadequately clamped aerial pole is soon
located once up on the roof by the chimney—or
wherever the aerial may be. Sometimes it is possible
to turn the complete aerial bv a normal hand grip
round the pole.

When reorientating, care should be taken 10
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avoid loosening the clamp nuts too much, as this
will cause the aerial-carryving pole to drop down
through the grommets and assistunce may be
required to lift it up again. The nuts should be
released just enough 10 allow the pole to be turned
by a tight hand grip.

After reorientation, of course, the nuts should be
really tightened by the leverage imparted by normal
strength plus a 6in. spanner.

Mutual Interference

Exampies of various aerials emploved in fringe
areas are shown in the photograph of Fig. 2. This
picture also reveals some of the clamping methods.
A more detailed view of an aerial mix-up is given
in Fig. 3. Here each viewer has on his common
chimney stack two ITV aerials and one BBC aerial,
giving six aerials in all.

It 1s interesting 1o note here that should one aerial
of this complex configuration develop an element
fault, the trouble may well reflect into the neigh-
bour’s viewing due to mutual coupling between the
two sets of aerials.

For this reason, it is not a good idea to locate
such large amounts of metal work close together. In
addition to a fault i one aerial system being
coupled to another aerial system, the impedance of
the aernals themselves 1s affected due to the near-
ness of unconnected metal items. This applies par-
ticularly to, the new u.h.f. bands.

Loose Elements -

Another common fault with relevision aerials is
the loosening of an element. The elements are
locked to the cross boom by self-tapping screws or
wing-nuts and bolts. and while the securing device
mav not fail completely it may loosen, thereby
causing the element 10 wobble in the wind.

Curiously. this rarely causes crackles on sound
and white flashes on the picture, as one may expect.

Fig. 2—This bicture shows the various types of aerials and fixing methods.
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The symptoms are generally those of intermittent
“ rumbling ” on sound and dark, horizontal bands
on the pi¢ture in time with the movement of the
loose element. There may be variations in picture
brightness and background grain and slight changes
in sound level as well.

This trouble is not difficult to prove, for it
appears only diring windy weather. Observing the
aerial on a windy day one would probably discern
a slight, independent movement of one of the ele-
ments.

Fig. 3—Here is seen the fixings at the chimney stack at

the aerials in greater detail. There are two sets of aerials

on a-common chimney stack, and the nearness of the two

systems means that a fault in one system will be reflected
into the other system.

Lost Elements

When an element falls off the set will not stop
working. Indeed, one may not at first notice a great
deal of difference in the reception and then con-
clude that'such a complicated aerial was not really
necessary in the first place.

Of course, there is a signal reduction when an
array sheds an element but in many cases this will
be ironed out by the set’s a.g.c. systems. More
important, is the way in which the polar response is
impaired. If the aerial was originally installed for
the best signal/interference. ratio, then the missing
element will almost certainly let in more electrical
and co-channel interference than hitherto.

The increase in co-channel interference may not
be noticed until there is a spell of the weather that
favours this kind'of interference. However, main
road viewers will probably experience an increase
in car ignition interference immediately after an
element falls off. )

QOther causes of poor and intermirtent reception
include loose coaxial-cable connections at-the aerial
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terminals, at the diplexer or triplexer (this may be
fitted on the aerial mast or somewhere near the set
end of the coaxial downlead), at the coaxial plug to
the set or at the coaxial outlet socket. The flylead
between the outlet socket and the set aerial socket
should also receive attention.

All these factors should come under regular
attention whether or not the set is playing up. A
yearly summer or spring maintenance €xercise on
the aerial system as a whole is well warranted.

Coaxial Cable Troubles

Continuous abrasion of the coaxial downlead
against the guttering, for example, will eventually
wear away the p.v.c. outer cover and possibly the
outer braid conductor. Even though the outer con-
ductor may not sever completely, water will
probably get into the insulating dielectric and
greatly increase the attenuation factor of the cable.
This is another cause of -weak signal from an aerial
system.

Certain kinds of coaxial cable used in fringe areas
have a cellular polythene or polythene air-cell
dielectric. The former is a soft material and does
not normally absorb moisture. The latter, however,
virtually represents a tube throughout the whole
length of the cable. This can fill with water due to
ingorrect fitting at the aerial or a break in the outer
covering of the cable.

In a case of poor aerial signal investigated by the
author water could literally be poured out of the
cable. The loss due to the water was almost 9dB
about three times. Thus, only about a third of the
available aerial signal was getting to the set.

U.H.F. Aerials

Just a word about the mounting-of u.h.f. aerials.
These really need as much height as possible and
should be mounted well clear of the existing v.h.f.
aerials. They should also be supported firmly so
that the wind wobble is minimised. It is best to
mount them on the top of the main aerial pole if
this is possible, but extra special care must be taken
to ensure that the pole is not overloaded.

If too much weight is put at the top of a slender
pole one may be in for a shock after a windy night.
Some idea of what can happen in this respect is
shown in Fig. 4.

Maintenance .

Yearly maintenance should, theoretically, include
removing the aerial from its mountings and going
over all the element fixing devices and coaxial
connections. Although modern aerials are heavily
plated with zinc and passivated by the dichromite
method, the plating may suffer damage during erec-
tion and this leads to eventual corrosion of the
metal parts. -

Any areas which have suffered plating damage,
therefore, are best covered with-a bitumastic paint.
The paint must, however, be kept off the insulator
and coaxial connecting box or diplexer (triplexer),
etc.

The feeder should be checked for continuity -and
short-circuits with an ohmmeter or battery and
bulb. Note that some aerials have a short-circuit to
d.c..across the dipole (as also do some diplexers and
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Fig. 4 (top)—Too great a weight at the
top of an aerial pole will result in a
mishap such as this picture shows.

Fig. 5 (centre)—The correct way to

remove or install a television aerial on

the chimney stack. Two operators are

required, one at the chimney and the
other on the ladder.

Fig. 6 {(bottom)—Here is shown a wind-

damaged aerial. While even an aerial

in this sad state may capture some

signal, the reception will be well below

standard. Regular aerial maintenance
avoids such troubles.

triplexers), a short across the feeder
would thus be oorrect with the
aerial connected. The inner con-
ductor to the dipole should be dis-
connected to check for a feeder
short.

However, knowing that there is
a d.c. short actually across the
dipole is useful for checking feeder
continuity without dismantling the
aerial. All that is necessary is to
connect a battery and bulb or ohm-
meter across the set end of the
cable with diplexers, etc., discon-
nected. This test, of course, will
not reveal a feeder short-circuit.,

Whether one attempts the jour-
ney up to the aerial depends upon
one’s skill at roof work. This task
i1s not easy (so far as the author is
conocerned!) by any means and is
best put over to 2 builder, window
cleaner or other versed in the arts!

Two people are really needed to
dismantle and reinstall a television
aerial. Two ladders are also
needed. One up to the guttering
and the other on the roof. On no
account be tempted to walk
directly on tiles or slates. The
ladders should be secured by rope
to the guttering brackets (select one
which is really tight).

One man can then take up posi-
tion by the chimney stack and the
other can handle the aerial, even-
tually passing it on to the man by
the chimney as the picture in Fig. 5
shows.

Remember that upon the aerial’s
efficiency depends to a very large
extent the quality of reception—
both sound and vision. Regular
yearly aerial maintenance will en-
sure the best from the aerials and
will most certainly avoid the horror
shown in Fig. 6 and the consequent
impairment of television enjoy-
ment
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POWER SUPPLY CIRCUITS
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it must be the picture tube ?

The professional engineer is accustomed to such
statements. Occasionally, to his shame, he may
take advantage of the credulity of his customer.
But generally he just gets on with the job of
diagnosis and test.

Faced with a similar catastrophe—the blank
screen and a breathless family—the reader of
Practical Television should not have to take a
pessimistic view. With a minimum of tools and
test gear and the knowledge acquired by diligent
study he can tackle most faults with confidence.

TELET

CRT

4/®

. . . and suddenly the screen went dark, so I knew

Dead Set

Take, for example, the “dead” receiver. No
sound, no vision, no sign of life. A few quick
tests with a neon screwdriver will eliminate or
prove most of the obvious causes, even when the
design is completely unfamiliar.

Any television receiver less than five years old
is likely to have a series circuit fundamentally as
shown in Fig. 1. The mains input, either directly
from the flexible lead or via a plug and socket, is
taken to the on/off switch, through the fuses, and
thence across the circuit, the .chassis Dbeing
employed as a return line. =

Variations may be the use of a single anti-surge

i,

®

(7]
4

Tee
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\

o=

Fig. I—Series heater chain and h.t. supply circuitry of typical TV set.
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fuse in the “live” line or the fuses wired in the
circmit prior to the switch as illustrated in the
layour diagram of Fig. 2,

Thus if the “ dead ” set is inspected visually and
it is seen that no valves light up there is obviously
a break somewhere in this series circuit. First
thing to establish is the presence of mains voltage.
The neon tester can be used—with the customary
precautions: one hand only in action, the other
‘tucked away safely from the chassis or other
possible return path. ’

It should be remembered that -an indication on
the neon tester when this is applied to the live
terminal of the mains socket does not necessarily
indicate that all is well. There could possibly be
an open-circuited peutral line.

Live Indication

In this case a glow would be obtained at both
line and neutral terminals when the receiver plug
is inserted. This means that the receiver circuit
completes the path back to the neutral terminal,
giving, in effect, a “ live ” indica~
tion. Obvious method of making
sure is to try some other appli-
ance known to be in working
order in the doubtful socket.

Assuming that the mains socket
is in order the next test point is
the nearest convenient *live”
point on the receiver layout when
the back is removed. This is
generally a fuse. The tester
should glow at points B and C on
the layout of Fig. 2 (where the
fuses are prior to the switch). If
a glow is obtained at one end and
not at the other the fuse is open-
circuited.

This is generally a quicker
method of test than removing the
fuse (after disconnecting the plug
t0 make sure no inadvertent
“ bridge ” of hand to chassis is
made while fiddling with the
fuseholder).

Silicon
diode
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an external switch can be employed. In many
cases the on/off switch is ganged to one of the main
controls, perhaps to a dual-concentric control, and
the expense of replacing the whole component is
not justified. A double-pole single-throw (DPST)
toggle switch costs little and is easily fitted in an
unobtrusive place. Remember to use a correctly
rated component.

Mains Droppers

Reverting to our tests, we can next apply the
neon screwdriver to the mains dropping resistor.
There are many variations and a number of
systems use double droppers with carousel
tappings, etc., but the principle remains the same.

A glow should be obtained at each point from
the input at point C, through the series resistors
R3, R2 and R}, to point D for the heater line, and
similarly through R4, R5 to point G for the h.t.
feed. ~

More about this later; at present we assume there
are no heaters lighting.

CR tube

Fig. 2—Common type of iayout of TV power supply section.

Faulty On [Off Switch

No neon indication at either fuse is usually an
indication that the on/off switch is faulty. Where
only one fuse is fitted remember to try the chassis
also for a neon indication in case there is a reversal
of input wiring. The chassis should, of course, be
connected to the neutral pole.

Where the fuses come after the switch and a
neon glow is obtained at both fuses, suspect one
pole of the switch of being inactive.

Similarly no indication may indicate the * live”
pole of the switch being o/c and it is often quicker
to reverse the mains input plug temporarily and
test for a glow at the neutral chassis connection
than to upend the set, remove the base and test on
the switch itself.

If only one pole of the switch refuses to function
it may be advisable to rewire the circuit so that

Thermistors

The next point is the thermal resistor TH1,
whose purpose is to prevent large current surges
through the heater chain because of their relatively
low resistance when cold.

The thermistor has a high resistance when cold,
limiting heater current until the set attains its
working tetaperature. It is sometimes shunted by
a low-value resistor, the actual value being
computed to allow a compromise between heating
time and current carrying capacity.

If the thermistor open-circuits under these
conditions some current may pass and the valves
glow dimly. The thermistor can be temporarily
short-circuited to prove this kind of fault but
should be replaced before the repair is considered
complete,
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Some fairly recent models had a heavy duty
thermistor which regulated both heater and h.t.
current and which was prone to overheat and arc
at the terminal wires. A suitable modification was
the fitting of a 0-3A thermistor such as the CZI
Brimistor or TH1 equivalent for the heater line
alone, while the h.t. is fed separately from the a.c.
end through an additional 21() resistor.

Heater Chain

If the neon indication is normal at each end of
the thermistor and still no heaters light the break
must be in the heater chain. Again it is wise to
make a couple of quick tests before ripping the
set to bits.

First check the heater pins of the tube base. It
is usual practice to wire the tube heater as shown
in Fig. 1 electrically nearest the chassis. A glow
at one side of the tube heater and not at the other
is the most unwelcome sign of a faulty tube.

To go back to our earlier input continuity tests
this point F is a convenient one at which to break
the return circuit and test for neon glow when a
neutral pole open-circuiting of the on/off switch is
suspected.

Another convenient test point on many sets is
the heater wiring to the tunher unit. Here there
may be a tag strip or a series of feed-through
inlets. One point giving a neon indication and
another with no indication immediately gives the
clue that one of the tuner unit valves is the culprit.

Circuit Tracing

At this stage, still with no heaters alight but a
neon indication at the thermistor and none at either
tuner or tube base, we must resign ourselves to
circuit tracing.

Fortunately the heater circuit neéed not be traced
out in detail. It is only necessary to tap quickly
with the neon tester on the heater pins of each
valve in turn in any order, simply taking note
where the neon lights and where there is no
reaction.

A light at one side of a heater and not at the
other (at pin 4 and not pin 5, for example) imme-
diately pinpoints the cause.

The difficulty occurs when the heaters themselves
are intact but where the break occurs either in
printed circuitry or in some jumper lead or panel
connection. Patient tracing is the only answer if
the actual circuit is not known.

H.K. Shorts

Heater-cathode short-circuits which cause all
valves on the “hot” side of the fault to glow
brightly and the rest to stay unlit can be difficult
for two reasons. First, it is undesirable 1o leave
the fault condition any length of time for fear of
over-running the lit - valves. Second the short-
circuit may not show up unless the current is
applied. .

Knowledge of the heater chain sequence is an
advantage, making it necessary only to remove the
“first” of the unlit valves to prove whether the
short is in this (in which case the others will go
out) or in the “last” of the lit ones {in which case

TELEVISION 541 '
until this one is removed).

Take, for example, a heater-cathode short-;irpuit
in V6, causing the first five to light brightly.
Removing V6 will open the circuit and they will go
out. If the short is at the “hot™ side of the
heater V6 itself will not light, but if at the “cold”
side of the heater, adjacent to V7, then V6 will also
light brightly.

.they will stay alight

$/C Capacitors

A further possibility that should not be over-
looked is a short-circuit of the heater decoupling
capacitors. In the case given above a faulty C2
could give the same symptoms.

Remember also that these notes refer to the series
circuit and do not apply completely to some earlier
receivers where series-parallel heater circuits were
employed.

Assuming that the heaters are all alight (except
the e.h.t. rectifier, which will only light when the
line timebase begins to operate), and there is still
no sound or picture, we next turn our attention to
the h.t. circuits.

H.T. Circuits

From the mains input the circuit is through the
dropper and its voltage tapping variations, then
through a surge limiting resistor to the rectifier
anode. The surge limiting resistor may be a large
type as R6 of Fig. 2, mounted on the chassis, or
may be a simple wire-wound type suspended in the
wiring, mounted on a tag strip or directdy to the
valve base.

A neon indication should be obtained right up to
the rectifier anode. No indication should lead one
straight to the open-circuit resistor section.

Mains dropping resistors have a habit of going
open-circuit because of expansion and contraction
of their wires beneath the enamel caused by heating
and cooling.

There need be no electrical fault and indeed an
excess of current causing open-circuiting will
usually cause discoloration. However, the open
circuit must be remedied and it is not good practice
to link across and obtain a permanent short-circuit.

The exact value of resistor, even if not known,
should not be difficult to calculate. To be on the
safe side take the maximum rated current of the
rectifier and divide it into the voltage to be dropped
to calculate the resistance. The wattage can be
calculated either from the formula I'R or EI. Im
each case it is advisable to err on the high-side.

Surge Limiters

For a surge limiter, which is the most frequent
cause of breakdown—this being, after all, its
function to protect against surges—a 1000 12W
component may be used. Often a 50} component
of smaller wattage is fitted.

Where a double diode rectifier valve or two
separate valves are employed separate surge
limiters are needed. This is one possible cause of
breakdown, an open-circuiting of one limiter
causing the partner valve to work harder, straining
it to the point of flashover, when the second limiter
burns out. Again tests should be made at bol
anodes for complete assurance. .
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The D.C. Side

After the a.c. input of the rectifier we are
dealing with a different set of conditions. Our
neon tester may not be the better type which gives
a clear d.c. indication. But most types will glow
if the d.c. circuit is completed.

In this case the experienced man will complete
the circuit by touching the chassis firmly with the
same hand as holds the tester—not with the other
hand—in case a shock is experienced, the current
flow .across the whole body being the most
dangerous case.

A slight tingle may be felt when making and
breaking the circuit if h.t. is present. To be quite
correct a2 meter should be used for this and
subsequent tests at point K, L. and M, the various
h.t. feed lines.

It will, in any case, be needed if the h.t., though
present, is inadequate. Such a condition is quite
usual with an ageing selenium rectifier in an older
set.

Silicon Diodes ”

The silicon diode rectifier can be used as a very
convenient substitute for either valve or metal
rectifier. But its greater efficiency must be taken
into acoount.

Additional surge limiting is needed and the
inclusion of a protective capacitor shown dotted at
C7 in Fig. 1. The surge limiter should not be less
than 120 and a value of 2102 5W is a good general
guide easily obtained.

It can be mounted before or after the rectifier
as shown in the inset to Fig. 2 but should be stood
off with a firm tag strip connection so that the full
length of its leads and the diode leads can be
employed to aid in keeping its temperature down.

The capacitor C7 may 'be connected as shown,
in which case it should be rated at 1kV and a
value of 0'005uF is recommended. An alternative
method of connection is from the cathode of the
diode to chassis (i.e. across C8), in which case it
need only be rated at 400V working and a value
of 0-01uF is suitable.

Reservoir Capacitors

Similar symptoms can arise from a faulty
freservoir capacitor and it is an advantage to use a
standby capacitor both to tap across the existing
one and prove the h.t. by the discharge spark when
the connection is removed and short-circuited and
to ‘prove the possibility of open-circuited C8, C9
or C10 by the temporary shunting.

It is not good practice to shunt the reservoir

capacitor before switching on as the capacitative
load presents a virtual short-circuit to the rectifier
at the moment of switching on and may cause more
damage than we are trying to cure.
" Also it is not advisable to shunt existing
components, leaving them in circuit, as the break-
down can still develop, inter-sectional leaks of
electrolytics or sectional short-circuits of rectifiers
causing later failures.

Do the job properly once these first-time tests
have pinpointed the cause of that domestic tragedy
=—the “dead” TV,

a

-
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NEXT MONTH IN|
Practical

TELEVISION

IS YOUR TV REALLY SAFE?

An important article for those who
handle TV receivers, covering essential
precautions for all types of fire risks,
shock hazards and mechanical safety.

WIDEBAND VHF AMPLIFIER

Full constructional details for experi-
mental transistor V.H.F. amplifier,
using 2 transistors in common-base
mode, covering Bands |, Il and I1]
(40-220 Mc/s), giving gain of 12 dB.

TELEVISION BANDWIDTH

The meaning of bandwidth in TV trans-
mission and reception, with compari-
son of 405 and 625 line systems.

ON THE AIR

Well-illustrated account of the activi-
ties and equipment of amateur TV
transmitting station G6CTS/T.

Practical

TELEVISION

1 ORDER YOUR COPY ON THE FORM BELOW |

.
LEED D mn S S - S S S S S S S S WD D e e .y

NAME OF NEWSAGENT

TO

| |
1 1
| 1
1 1
I Please reserve/deliver the October PRACTICAL [}
| TELEVISION (2/-), on sale Sept. 23rd, and continue i
1 until further notice. i
1 1
| |
1 1
1 |
l !

NAME

ADDRESS

‘ o
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VALVES

and their habits

PART 2 H. PETERS

PCF82

Another mixer with 0-3A heater, the PCF82 has
the same basing as the PCF80 and can be used on
higher working voltages than the normal 180V line.
Its characteristics (mainly the triode) are slightly
different from the PCF80 but it may be used in its
place (sometimes with improvement) in mixer and
Sync separator stages.

PCF86

The standard frame grid v.h.f. mixer valve. Has
largely replaced the PCF80 in this function but
has a different base and will not interchange.

PCF800, PCF801, PCF802, PCF805, PCFg06

A group of new v.h.f. triode pentodes, all with
different basings and characteristics. The days
when tuners were designed around available valves
appear to be over.

PC182

A triode output pentode with 3:5W output, this
valve is used predominantly as a frame oscillator/
amplifier.

Its fault symptoms — usually low-emission
pentode—are cramping at the bottom of the
picture, sometimes with foldover. This condition
may correct itself slowly as the valve warms up.
For repeated failures of this kind check that the
screen grid feed resistor has not changed in value.

Sometimes encountered as a sound output stage,
where it gives little trouble. Check feedback
capacitors for leakage if distortion is present.

PRACTICAL TELEVISION
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PCL83

A smaller version of the PCL82 with different
basing. Used in a variety of circuits but mainly
in the sound output stage or frame timebase. As
a sound output valve it commonly becomes micro-
phonic and will probably cut off completely if
tapped.

It should also be suspected if hum is present
after the interference limiter stage. In an
emergency a 30PL1 may be fitted in its place and
will give greater output.

PCL84

A video output pentode-with-triode having the
same base connections as the PCL82. This valve
incorporates a pentode with a higher slope but
slightly less power output and a lower impedance
triode.

PCL85

Modern frame output valve with slightly larger
triode than the PCL82 and with a different base.
Has the same general faults as the PCL82.

PCL86

300mA version of the ECL86 audio valve, It is
especially intended to provide good-quality sound
output of adequate power in dual-standard sets.

PFL200

A double pentode. The first issue in the ten-pin
B10OB base to be found in receivers incorporating
the new Thorn 900 Cool Chassis. Its output
section has the phenomenal mutual conductance of
21mA per volt.

Fig. 6—Base connections
of the PFL200. The ampli-
fier half (a”, g". etc)
uses pins | to 4, and the
output half (a’, g2’, etc.)
uses pins 7 to 0.

PFL200 . .
base connections i
PL36
A line output valve on an octal base for 90° c.r.

tubes. Suitable to replace the PL38 and 30P4 in
an emergency.

PL38

An early octal base line output valve. Fault
symptoms are softness, when the valve glows bright
purple, not blue, which is apparently normal, and
grid sag, which usually burns up the cathode

resistor. ‘This latter symptom is more often met
when the valve is mounted upside down of
horizontally.

PL8I

This is a 0-3A heater, B9A based line outmr
valve. The symptoms of low emission are usually
a narrow, dim, defocused picture possibly cr
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on the right-hand side. This does not apply to
110° -sets .using a desaturated transformer where
the valve can age considerably before a deteriora-
tion is noticed.

A red-hot grid denotes excessive screen grid
current due to a change in value of the screen
dropping resistor or insufficient drive. Heater
cathode leakage can produce a “ wasp-waisted ”
effect and internal shorts are usually marked by
bright flashes inside the valve.

Fig. 7—Heater-cathode leakage in a PL8I can make the
raster take on this shape.

-An alternative valve type is the 21B6, which is
slightly fatter and may now be obtained and fitted
as a direct replacement for the PL81. It is claimed
to be more reliable.

Parasitic  oscillation sometimes produces a
bright line on the left of the screen on Band IIT
channels and in many cases can be removed by
fitting a ferrite bead at the anode or a magnet
around the “ waist >, ©

PL82 (30P16)

Generally employed as a frame output pentode,
the common symptoms of failure are a slow
stretching out of the height for a good while after
warming up, eventually producing cramping at the
bottom of the picture, possibly with foldover.

This valve may be exchanged with a 30P12 in an
emergency, but the difference in bias may prevent
correct linearity from being obtained. .

PL83

Designed as a video amplifier, in which stage- it
seldom gives trouble, but often used as a frame
amplifier, where it exhibits the same symptoms as
the PL82 after a while.

It. frequently develops heater 'cathode leakage,
in which case a “judder” is imparted to the
picture, giving the effect of two flickering pictures,
one half an inch or so above the other. If these
symptoms are combined with foldover the grid
coupling .capacitor should be checked for leakage.

PL84

A frame output valve with the same base,
connections and heater current as the PLS82.
Intended for the extra power required by 110°
tubes, its chief failing to date has been the produc-
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tion of Barkhausen-Kurz (parasitic) oscillations:
These take the form of a 'series of bunched
scanning lines similar to telegraph wires which
move slowly up and down-in-the middle of  the
screen (30P18 equivalert). '

PL302
See 30P19.

PL820

An_ improved version of the PLS81 .for 110°
scanning. Has the same base and similar charac-
teristics as the PL81 but handles slightly higher
peak voltages. Will substitute for the PLS81 but
the reserve gives short life. )

PY80 AND PY82

These early 0-3A  efficiency diode . and hit.
rectifiers have the same base connections and in an
emergency are interchangeable. The PYS80 has

- better heater/cathode insulation but lower h.t.

.

current rating than the PYS82.

PY8I

A popular efficiency diode, this valve seldom goes
low but may flash over internally due to flaky
cathode. A red-hot anode can denote an h.t. short
in the line output stage or a heater/cathode short
in the valve itself.

Lift the top cap (cathode) lead from the valve
and if the glowing ceases suspect the circuit, but
if it persists suspect the valve. (See U251.)

PY800

An improved version of the PYS81 for -110°
scanning. Has the same base and similar ‘charac-
teristics as the PY81 but can cope with higher
flyback voltages. Will substitute for the PY81 but
the reverse does not always last long.

PY32

These formed the current h.t. rectifier for many
TV receivers. The early form had a shaped
envelope and two separate anodes confiected to pins
3 and 5. Later versions have a straight-sided
envelope and a single long anode and when this
type is used it should be checked that pins 3 and 5
are joined on-the valveholder. K

Fault symptoms are those of weak h.t., namely
a dim, small, defocused picture and wéak sound,
all- of which take longer to- appear than normal.
Superseded by PY33. '

PY33

An improved version of the PY32, giving longer
life and about 10V more h.t. To be used in place
of the PY32, which is being withdrawn. =~ = *
PZ30

The early h.t. rectifier, comprising two. separate
rectifier sections ‘in the same envelope.’ This led
to several- manufacturers ‘using one half as efficiency
diode and the other as the h.t. rectifier, but the
trouble that this arrangement caused at first has
now largely been overcome. - |

SP41/61

These two are early r.f. pentodes of similar
design but having respectively 4V and 6V heaters.
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These valves were used widely in early post-war
receivers because of their availability from surplus
Government stock. ’ i

“Apart from low emission the major faults are
mostly physical, namely intermittent metallising
due to the valve becoming loose in its base, a dry
joint top cap causing noisy operation and erratic
synchronising, weak heater valveholder contacts
due to the heavy current drawn.

The offending valveholder pins may usually be
taken out and tightened without replacing the
entire holder.

T41 AND 6K25

These are thyratrons. The T41 has 4V heaters
and Mazda octal base and the 6K25 6:3V heaters
and international octal base. Apart from this they
are identical. :

Widely used in early post-war receivers as line
and frame generators but subsequently abandoned
due to their non-linearity, comparatively low linear
output, and unsuitability for a.c./d.c. techniques.

Commonest symptom is frame judder or dither,
usually presenting two complete pictures, one half
an inch above the other, both flickering.

U2 |

This valve is an e.h.t. rectifier with 2V 2A heater
and Mazda octal base. It was used exclusively on
mains e.h.t. units in’ vintage recéivers.” The usual
signs of failure are a bright purple glow inside the
entire envelope and/or bright white sparks flying
from the top and bottom of the heater. The
maximum e.h.t. is SkV.

U24

Also an e.h.t. rectifier with 2V 0-15A heater and
international octal base, used in early receivers with
fiyback e.h.t. If it is difficult to obtain, change the
base and use a U26 or wire in a U25.
maximum ¢.h.t. is 7kV.

u2s

The U25 is a wired-in e.h.t. rectifier with 2V
0-2A heater. Fault symptoms are low emission (a
picture which expands rapidly with increased
brilliance) and a flaking cathode (ragged edge with
width variations and defocusing).

If no gettering can be seen atound the top of

Fig. 8—How a [5(Q resistor is wired across @ U25 1o
absorb surplus heater current.

'
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the bell the valve is becoming “soft” or if
filaments repeatedly blow, wire a 1500 W resistor
across the heater pins.

If U25s fail, due to internal shorts, check the
eﬂiccijency diode, which often fails shortly after-
wards. :

U2e

This is the plug-in version of the U25 with a
much higher working voltage. Fault symptoms
are the same as those of a U25, for which it may
be substituted in an emergency, taking 150mA
greater heater current. This makes it an ideal
replacement for the U25 in cases where repeated
failures occur in lieu of the 150} shunt mentioned
in the U25 section. :

U9l

The U191 is a current efficiency diode with 19V
0-3A heater and octal base. Earlier versions
marked “ QS were very susceptible to cathode
flaking but the later version marked “NL” is free
from this defect (see U25).

U193

An efficiency diode for use with the 110° tubes.
Very..similar to the PY800. and the PY8I, with
which it will interchange. A sign of failure is a
gradual increase in width during the warm-up
period. ’

U5t .

A nine-pin eﬁicien;ﬁ' diode which® is equivalent
to the U329. It usually fails due to a heater fauit.
A PY81 may be fitted as an emergency replacement
without alteration.

U282

This is an octal-based efficiency diode which is
found in receivers in the immediate pre-ITA era.
Seldom fails but can be destroyed by insulation
breakdown of the heater winding on the mains
transformer.

Should this occur the cheapest cure is to earth
the. heater winding via a 100§ resistor and rewire
the stage to accept the U301.

u3o0l

Anp efficiency diode with similar characteristics to
the U282 but different basing, this valve is the
200mA heater equivalent of the U191 and has as
ity main faulty symptoms cathode flaking, causing
bright flashes during warming up, and a short-
circuited heater (see U25).

u8o!

An early 200mA 80V h.t. rectifier which has four
separate anodes and two separate cathodes. Fault
symptoms are purple flashes, open heaters and fuse
blowing.

Signs of age are loose white power in bottom of
envelope and a metaltic patch onthe glass above
each anode. It is commonly used with 50Q or
10001 surge limiters in the anode circuits.

These surge limiters should all be checked at the
same time.as thé valve is replaced to ensure tl
current is taken evenly by all sectioms. It is pow,
more economic 30 use two BY:100.diodes. -
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uus- : :

A 4V h:t. rectifier used in early TV receivers.
Although spells of trouble with this valve were
experienced, many failures were not due to the
valve itself.

Condensation between the valve and its holder
is a frequent cause of trouble, especially in console
models where the power unit is near ground level.
500 surge limiters fitted in each anode leak will
often prolong the life of the valve.

6F12 6F19
See EFSS. See EF9I.
6F23

A 63V high-gain pentode which may be used as
an emergency replacement for a 30F5 and EF80 in
series circuits,

6F24 AND 6F25

The modern frame grid if. valves. The 6F24
is -the high-gain version of the “ straight ” 6F23
and the 6F25 is its variable-mu counterpart.

6F26

A ;variable-mu " pentode with similar charac-
teristics to the 6F19/EF85, with' which it will
interchange.

6K25
See T41.

6/30L2 . . )

This valve is a’general purpose 6:3V 0-3A double
triode. Gives most trouble in timebase circuits
where synchronism may take a while if the valve
is slow heating. Faulty valves usually produce a
higher timebase speed than normal and also give

. rise to variable contrast symptoms when faulty in
a.g.c. circuits.
" For versatility the triodes are equal to each other
and also have the same characteristics as the triode
sections of the 30FL1, 30PL1, 30PL13.

6LI8

A 200mA triode used as a frame amplifier in five-
channel sets. Symptoms of low emission in frame
timebase are foldover at the bottom of the screen
and a short picture. It may often be exchanged
with the less important “spot wobble” valve
where fitted.

6P25°
" The "6P25 is -an early sound and frame output
valve. Common faults are open-circuit filament
and frame foldover at the bottom of the screen.
Valves suffering from the latter trouble may be
changed over with the sound output valve if of the
same type. Emergency equivalents are 6P1, EL33
or 6V6. i

U4 - - - .
This 6V efficiency diode frequently develops 2n

open-circuit heater. -

oc2

A 28V 100mA triode pentode whose commonest
fault “is ‘that the heater blows soon after switching
«n. Check the heater voltage if repeatedly trouble-

.
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some and fit. a small resistor across the heaters if
necessary to absorb surplus. :

10PI3

A 40V 100mA output tetrode used as a frame
and sound amplifier. It has the normal fault
symptoms of a frame output stage, i.e. varies when
tapped, the bottom of the picture becomes
cramped and Barkhausen-Kurz (parasitic) oscilla-
tions producing “telegraph wires” across the
centre of the picture.

When withdrawing old 10P13s make sure that
the glass envelope does not pull out of the metal
base. Should it do so the heater pins are those
adjacent to the keyway.

10P14

This 40V 100mA output pentode is the octal-
based version of the 10P13. Used in one receiver
as the frame and sound output pentodes in which
it is common to find that if one valve fails the
other may shortly follow suit.

20D

The 20D1 is the 9-5V 200mA version of the 6D2
(see EBYI for fault symptoms). A 6D2 may be
used as an emergency replacement but it will take
longer to heat up.

20F2

An 11V 200mA r.f. pentode used mainly as a
sync separator. It seldom gives trouble except in
the frame output stage of one certain receiver. If
the valve fails in the sync separator stage a 6F15
may be used as an emergency replacement.

20L1

This 12-6V 200mA double triode is most trouble-
some in flywheel sync/line oscillator stages where
the symprom of a low-emission valve is high-line
frequency.

Frequently valves of some age are slow heating
and involve constant adjustment of the line hold
control during the first half-hour. If the verticals
are bent suspect heater cathode leakage.

20PI

A 38V 0-2A line output valve whose low-
emission fault symptoms are lack of width with the
picture cramped on the right. The emergency
replacement is the 20P4, although this may give
excessive width and e.h.t.

20P3

This 20V 0-2A output tetrode is the 200mA
version of the 10P14. It gives the normal low
emission symptoms in the frame timebase, i.e.
cramped bottom of screen (see 10P14).

20P4

The 20P4 is a 38V 0-2A line output valve. A
smaller and more economic version of the 20PIl.
In certain receivers with self-oscillating line output
stage a specially tested valve coded “GP ” should
be used.

20P5

The 20V 0-2A version of the 10P13 is compara-
tively trouble free (see 10P13).
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30C|
See PCF80.

30Ci5S

The high-gain version of the 30Cl which cannot
be interchanged due to different basing.

30C17

A variable-mu frame grid v.h.f. mixer similar to
the 30C15 and with the same basing. Will inter-
change in an emergency.

30Ci8

Another frame grid variable-mu mixer. Charac-
teristics are similar to the 30C17 but the basing is
entirely different.

30FS

This is a 7-3V 0-3A r.f. pentode. Its high gain
occasionally produces an unstable if. stage unless
the decoupling is perfect. An EF80 or 6FF23 may
be used as emergency replacement in series heater
circuits.

30FL1

This 94V 0'3A beam tetrode/triode is a general
purpose valve with various applications. Works
hardest as an a.f. amplifier/sound output valve
judging by the frequent replacements for low gamn.

Commonest faults are open-circuited heater and
heater/cathode breakdown. The latter may
produce perplexing symptoms in v.h.f./TV
combined receivers where the offending valve is in
the part of the set which is out of circuit on radio.
(Sce also 6/30L.2.)

30L1
See PCC84 and 30L15.

30415

The high-gain version of the 30L1 with almost
double the gain on ITV. This valve has the same
basing and heaters as the 30L1 and has successfully
been fitted as its replacement despite the fact that
it is not an equivalent.

The present r.f. trimmers on the turret tuner
normally have to be readjusted (usually unscrewed
about three turns) but no other alteration appears
mnecessary and the stage does not overheat.

At odd times the substitution of the 30L15 for
the 30L1 has produced beat patterns due to self-
oscillation on certain channels, but the sensitivity
of the receiver in such cases has usually been found
sufficient to make the change of types unnecessary.
The PCC89 has not been found to interchange well
with the 30L15.

30L17

The frame grid version of the 30L15 with the
same base as it and the PCC89. Interchangeability
depends upon circuit design but it is worth trying
in an emergency.

30P4

This 25V 0-3A line output valve 1s the 300mA
version of the 20P4. Like the 20P4 it has a few
special batches which have been tested to meet
certain requirements, It is interchangeablc in an
emergency with the PL36.

rt -
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The 30P4 has the habit of producing spurious
oscillations on Band III, especially in timebases
designed for wide-angle scanning. These take the
form of ragged vertical lines on the left of the
picture and may be cured by substitution or by
fitting ferrite beads in the anode lead. (See also
30P19.) .

30P|2

This 12:6V 0-3A tetrode is the 0-3A equivalent
of the 20P5. It suffers the usual troubles of a frame
output valve, namely microphony. and cramped
picture at the top and bottom.

Sometimes it exhibits bright flashes when
rapped. It is interchangeable in an emergency with
a 30P16 (PL82), preferably with adjustment of bias.

30Pl6 30PI8
See PL82. See PL84.
30P19

The 110° version of the 30P4, which it super-
sedss in every case except the single valve Murphy
V310 series, where a 30P4 MR must be used.

30PLI

“This 13V 0-3A triode beam tetrode is 3 useful
sound amplifier/output valve with SW output and
widely used in frame timebases up to 90° scanning
angle.

The triode section seldom gives trouble but the
tetrode suffers the normal symptoms in frame
timebases, i.e. the picture takes a long time to reach
full height, is cramped at the top and bottom, and
the picture jumps when the valve is tapped.

It will replace the PCL83 in an emergency but
the reverse does not always apply.

30PLI3

A 16V 0-3A triode beam tetrode which is the
110° scanning angle version of the 30PL1. It
exhibits the same fault symptoms, plus the vertical
“judder ”, which may not occur until an hour or
so from switch-on and is preceded by lack of
interlace.

R.F. PENTODE SUBSTITUTION NOTES

Readers ask “ What happens if I substitute a
variable-mu pentode for a “ straight” pentode or
a frame grid valve for an ordinary one? ” As most
r.f. pentodes have the same base and heater
consumption there is no objection to trying and
little harm can be done.

Generally speaking the stages have been
designed to squeeze the last ounce out of the valve
selected and the substitution of a wrong type can
give less gain rather than more.

Fiting a straight pentode in a variable-mu stage
usually gives an abrupt action to the contrast
control, whilst a variable-mu valve in a straight
stage should lower the gain.

By replacing a valve with its frame grid
equivalent an improvement in gain can usually’ be
obtained. A little realignment and bias adjustment
is often necessary. Somectimes the different
characteristics outweigh the extra gain and no
improvement results. Sometimes the gain is =0
greatly improved that the stage becomes unstable
and oscillates.

www.americanradiohistorv.com


www.americanradiohistory.com

5

48 PRACTICAL TELEVISION
——— ———

NCE again good news. July was another
good month for Sporadic E and here is the
list of the best dates and the countries

received, which should help in checking your logs
and clearing up any queries.

24/6/65: Czechoslovakia,
USSR, Roumania and Poland.

27/6/65: Spain, USSR and Hungary.

28/6/65: Czechoslovakia, USSR, Spain, Fin-
land, Sweden and Roumania.

29/6/65: Spain, Poland and Hungary.

30/6/65: Spain and Poland.

3/7/65.: Czechoslovakia and Hungary.

4/7/65: Czechoslovakia, Hungary,
Sweden.

7/7/65: Czechoslovakia, USSR, East Germany,
Sweden and Roumania.

9/7/65: Czechoslovakia, USSR and Poland.

11/7/65: Czechoslovakia, USSR, West Germany
and East Germany.

12/7/65: Norway and Poland.

14/7/65: Austria, Spain and Czechoslovakia.

18/7/65: Czechoslovakia, Poland and Hungary.

From this brief summary I would deduce that
the most prevalent openings were from the East
and North-East (with Czechoslovakia easily the
most_regular) rather than from the South (Spain
and Italy) as applied last year. In my area, for
no apparent reason, Italy has become ‘rare ™ this
year. I suppose this is only what we can expect
from Sporadic E!

Finland, Sweden,

Italy and

MYSTERIES

One new mystery this month and this appears
to be “a poor thing but my own” as inquiries
amongst DX friends seem to show that it was not
seen by them and I myself saw it for a few seconds
only. If any other reader has seen it I will be
delighted to hear from him.

Date 14/6/65, at 1446 on channel Rl, a weak
test card appeared consisting of the usual rectangle
with four corner circles but with a large white
cross in the centre on the grey background. In
the middle of this cross, which occupied about a
quarter of the screen area, there was a fairly small
centre circle not unlike the USSR test card in
design.

This was not USSR as it was seen as a “ floater ”
with the USSR test card, nor was it Czechoslovakia

September, 1965

A MONTHLY FEATURE
FOR DX ENTHUSIASTS

by Charles Rafarel

as Ostrava was on test grid at this time.
anyone any ideas?

We have had many readers asking where the
“DTV?” caption comes from. This is of Polish
origin and stands for “ Dziennik TV ”, ie. “ Daily
TV ”, a type of “ Today” programme.

YUGOSLAVIA AND FINLAND

I. C. Beckett, of Twyford (Bucks), gives ug the
following details on these countries:

Yugoslavia—The following transmitters are at
present n operation: Ch. E3, Kapaonik; Ch. E4,
Labistica. Both at times show captions marked
“Studio Beograd, Studio Zagreb and Studio
Ljubliana ” and at least two different types of test
card are in use: (a) the Polish/Hungarian/BRT
type of card with “RTV” at the top or a written
caption, or (b) Marconi Resolution Chart No. 1, i.e.
like that used by Telefis Eireann on their 625-line
service. Other patterns in use are: (c) a test grid
like TVE and (d) a black and white horizontal
rectangle with gradation bars below it.

As vet there is apparently no station operating
on Ch. E2 but there may well be a second station
on Ch. E4. i

Finland —This is a most interesting case, the
position as far as we know being as follows :

Firstly there would appear to be two networks
now in service in Finland, TV1 and TV2.
Mr. Beckett gives this Band I information:

Tampere. — Yle 2. Location 23E54.61N24.
Power, 10kW. Vertical polarisation, Ch. E2.

Tervola. — Yle 1. Location 24E42.66N07.
Power, 20kW. Horizontal polarisation, Ch. E3.

Taivalkoski—Yle 1. Location 28E20.65N33.
Power, 15kW. Vertical polarisation, Ch. E2.

These stations at present use test card “G”
(like test card “ C” but with an outer white circle)
which is marked “ Yleisradio TV1 or Yleisradio
TV2 at the bottom of the centre circle.’

Two points to be noted: (a) It seems that .the
two TV services in Finland are the “old” TES
with its “cogged ” wheel type test card and the
“newer” YES service. The last time I saw the
“cogged” card was January, an exceptionally
strong signal on a vertical domestic TV aerial
indicating a vertically polarised transmitter. This
agrees with Tampere E2 vertical. now apparently
using test card “ G > marked TV2.

(b) Reports of test card “ G » carrying numbers
TV and TV2 on Ch. E2 are correct as this channel
seems to carry two transmitters, one at Taivalkoski
TV1 and one at Tampere TV2, thus the confusion
over the TVI] and TV2 captions.

Two of the three stations are vertically polarised,
both on Ch. E2, so try for these with a correctly
polarised aerial.

Has
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READERS’ REPORTS

The most interesting news this month s of
Sporadic E results in Band 11. George Le Couteur,
of Torteval (Guernsey), received the Roumanian
transmutier on Ch. R3 at Oradia on 4/7/65 with
the usual Roumanian test card marked Bucuresti.
Excellent DX

1. C. Beckett also had excellent results and
reports USSR test cards on channels R3 and Rd.
The R3 is either Riga or Kichinev and the R4
cither Kalingrad or Vilnius. He also reporis the
Polish/Hunzarian type test card on Ch. R3: this
could be Gdansk (Pcland) or even Tokaj
(Hungary), so it is certainlv possible to receive DX
in Band 11!

M. Vango, has

of Walthamstow, London,

DATA PANEL — 1

S TP R A TR

Hm e E

, { 450 503 850 | 750 80D 430

5 o j W e a
i b S ] _ p

66 446 %00 | 166 359 da2

o % 4 3

| BEe e
‘ 758 210 850 | 450 $60 $52

TNl

Test Card (a) as photo. or (b} Test Grid, or (<)
Black and White Rectangles.

st Chain | 30 minutes before start of programmie.
2. At alt times from 12.00 until end of evening
programme, when no programme is actually on.

Note-Ist Chain has | ieme Chaine’ on test card;
2nd Chain has "2 ieme Chaine’” on test card.
2nd Chain U.i1.F. Daily except Sunday and Monday
from 14.00 until start of evening programme.

Programmes (Ist Chain)
Daily (during term time) 09.00
(Schools).

10.00 approx
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improved his log with Fyn ‘Denmark) on Ch. 3,
verv short skip for the London area. | A B
Whittingham, of Bloxwich, Staffs, has joined the
ranks of DX-ers with reception of Sweden and
Spuin

B. Williamson, of Yell, Shedand Islands, has
started DX/TV with Spain E2 and Switzerland
E3. Sporadic E interference is spoiling BBC
pictures in Shetland. Several correspondents have
complained of this. so we suggest “if vou can't
beat them join them * as Mr. Williamson has done.

M. Davison, of Hartlepool, has turned in 2 good
log including Czechoslovakia, Poland. Spain,
Portuzal, Holland, West Germany and France via
Sporadic E propagation, all on an unconverted s€t.
Signals musi have been strong !

|

392 360 400 | BOW 53§ 960

BRI R

£

=

350 393 46

s0i 554 748

foa e

< 4
153 390 859 | 450 409 55D | rd

P
AN
.

i o I,

Daily 12.30- 13.30 (Programme and News at 13.00).
16.30--23.30 approx.. except when special events
are televised.

Programmes (2nd Chain)

Daily 20.00--23.00 approx. (Monday to Saturday),

Sunday 14.45--23.00 approx.

Times are BST: France does notalter its clocks and
an aciustment of one hour must be made for GMT
in Winter here. i

For station frequencies refer to previous articles
in the DX TV series. Programme times are subject
to alteration for special transmissions.
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PATTERNING

ELIMINATION

EW defects can so utterly ruin TV reception
Fas self-generated patterning. And few defects

can be so difficult to locate and cure! Only
rarely is this fault caused by simple misalignment;
more often the replacement of miniature hard-of-
access components is called for.

Where misalignment is the sole cause of back-

ground patterning it would need to be so far from
optimum that the inferior picture quality and not
the patterning would be the principal consideration.
In case of doubt, if the test card gratings are well
reproduced without undue ringing, and if there is
no sound-on-vision or vision-on-sound, it can be
safely assumed that alignment is pretty well within
the maker’s limits.
. This fault can be caused by a variety of reasons,
even including any of the EF80 or EF85 valves in
the r.f. strip, or more probably the PCF80-type
frequency-changer, producing excessive harmonics
or sub-frequencies. Before proceeding further
then check all relevant valves and ensure that all
valve covers are fitted and properly earthed.

by G. R. Wilding

Next check that all sub-circuit screens and covers
are bonded to chassis, paying particular attention ‘o
those associated with the detector and video input
stages, which, of course, are susceptible to all
frequencies from zero to 3Mc/s.

Finally, before actually getting down to com-
ponent checking, ensuie that all coaxial leads have
an earthed braid. This is best done by temporarily
shorting the outer to chassis with a screwdriver
blade or capacitor and noting results.

Special attention should be paid to the outer of
the 1f. feed coaxial from the tuner to the first
common if.t., for very often, due to constant
bending when changing valves, cleaning contacts
or on chassis removal, it develops a far from perfect
bonding to chassis.

Having tested all these simpler probables, the
next step is to check decoupling components and
these are as follows:

(a) Anode, G2 and, more important still, the

heater circuit decoupling capacitors. The
latter are especially liable to produce

——

ro----1
(g
(<4
o8
~N [}
| S |

1 > >
3 | 4Tk 2 2-4K0.
1500 T 2200pF

Fig. I1—Detector circuit of typical dual-standard receiver. Only L2 L3 and C2,C3 need be investigated when patterning
caused by i.f. breakthrough is experienced.
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patterning if o/c or dry jointed as their
main purpose is to prevent unwanted inter-
valve coupling via the heater wiring.

Filter capacitors in the detector and video
input circuits. <
Short-circuited r.f. chokes
tioned.

Broken core of tuned filter, omitted Ferrox-
cube beads or misplaced pre-video circuit

(b)
©
(d)

similarly posi-

wiring.

To take probability (a) first. Not all valves have
their heaters decoupled to chassis, and some have
both sides decoupled, but in all instances the best
way of checking is to shunt a good replacement
across each suspect in turn and note results.
Typical values are from 1,000pF to 4,300pF and
with a working voltage of at least 350V a.c.

As regards probability (b) the filtering circuits
employed in modern receivers vary considerably in
design and complexity, ranging from particularly
simple arrangements such as that used in many
405-line Philips receivers, where only one shunted
filter capacitor of 8-2pF is utilised, to that employed
in some of the latest dual-standard models like the
Thorn 900 series, where many filter capacitors,
filter chokes and more than one tuned circuit are
incorporated.

The primary function of all post-detector
circuitry is to filter out the if. component, rny
residual signal frequency and all extraneous wave-
forms other than that of the picture video signal
as transmitted, but in most of these dual-standard
receivers will be found 405 compensation chokes,
625 compensation chokes and harmonic suppression

>4
OCA70
Vision
Detector
o L ) G
= 'g [~ CRT.
‘
Last
vision
amplifier
EF80
-
C T
-L L \
>
L
"'L' 1500 | 47k
1200pF

Fig. 2—Detector circuit of tybical 405-line receiver
showing simplest possible i.f. filtering.
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coils as well as the normal plain if. filters, so that
before delving into this section of the receiver it is
vital to have a service manual to hand to identify
and outline the function of each component.

For instance, in the Thorn models previously
referred to there is incorporated a rejector circuit
tuneable to 194Mc/s or 209Mc/s. When tuned to
the former frequency it suppresses the fifth
harmonic of the 625 vision if. which could cause
interference on receivers which are in close
proximity and tuned to channel 9. Alternatively
when tuned to the latter it suppresses any self-
generated harmonic interferenoe obtained on
channel 12.

Thus such tuned circuits are quite separate from
the vision i.f. filters, SpF and 3pF shunted across
the detector output. When any such low-value
capacitors are suspect it is vital to keep to the exact
specification as even the slightest increase in value
will attenuate the higher video frequencies and blur
fine detail.

Probably the only way to determine the efficacy

of such extremely small capacitors is to completely .

replace them, since shunting an equivalent across
them (the usual procedure) can swamp the circuit
capacitively and lead to false deductions.

As a general rule, however, when no service
manual is available if. filter capacitors 'can be
recognised by being of very small value, often non-
standard, and shunted across the video detector
load, while if. chokes (if incorporated) will be
untuned (without paralleled capacitor) and
connected in series with the feed from the vision
detector to the grid of the video amplifier.

One further form of patterning, although not
always recognised as such since it does not produce
the usual moire background, is the 3:5Mc/s sound
and vision beat frequency .getting through to the
video amplifier.

As is well known, on both Bands I and III the
vision carrier is always 3-5Mc/s above the sound
carrier, so that if the high-frequency resolution of
the video stage is good enough any resulting
difference beat frequency produced can chop up
the raster lines into a succession of dots similar ro
that produced by the 3-5SMc/s test card grating,
hence the term ““dot interference .

To prevent this possibility practically all
receivers incorporate a rejector tuned circuit at this
frequency in one of three positions: (a) Between
the detector diode and video amplifier grid, (b)
in the cathode lead of the video amplifier valve, or
(c) in series with the lead from video amplifier
anode to the tube cathode.

These simple tuned circuits rarely give trouble
and if dot interference is apparent it is more likely
to be due to maladjustment of the slug by being
mistaken for a sound-on-vision rejector than any
fault in the coil or associated capacitor.

However, in the case of those rejectors placed in
the cathode lead of the video amplifier, if this valve
develops an internal s/c it could well overheat and
damage the. inductor.

Once it becomes established that maladjustment
has occurred, or that the paralleled capacitor must
be replaced, the best way to realign is to inject a

3-5Mc/s signal into the video stage and then adjust

for minimum- picture interference.
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BEFORE videotape recording be-
came a practical proposition the
only feasible method of recording a
television programme was by using
film. This was a highly unsatisfactory
method, however, as the use of film
requires an optical input (from a
monitor) and an optical output
(telecine) and there is considerable
degradation of the signal .both in
resolution and in signal-to-noise ratio
in these two conversions.

The introduction of videotape was the answer to
the producer’s prayer as this recording method used
an electrical input and an electrical output and gave
results so good as to be indistinguishable from the
original.

Video to Visual

There is, however, a third method of video
recording, thermoplastic recording, which has some
peculiar advantages of its own but is hardly known
and little used. Thermoplastic recording uses an
electrical input signal, in some cases a modulated
rf. signal, and gives a visual signal out. Thus this
Irine[hOd converts from video signal to a form of

Im.

In principle thermoplastic recording is extremely

simple, simpler than film (with the complications of

‘Thermoplastic
layer

Surface

/ charges

sev vz

PR

Fig. I—Section of tape with charged thermoplastic layer
(positive). The rest of the tape on both sides being
N negative.

its chemical processing) or videotape (with the
complexity of rotating recording heads added to
the problems of tape recording).

The recording material consists of a transparent
tape made of a plastics material of high melting
point covered with a layer, also transparent, of a
thermoplastic material of low melting point.

Thermobplastic Principle

Thermoplastic is the name applied to the class
of plastics which soften on heating and return to
their normal condition on cooling—the process can
be performed as often as is desired. Thermo-

THERMOPLA

setting materials are usually fairly soft until they
are baked, when they harden and stay hard.

The top layer of thermoplastic tape is a good
insulator and if it is electrostatically charged the
charge will persist for some considerable time,
several days at least. Imagine a section of this tape
on which a piece of the thermoplastic layer has
been charged positive by an electrostatic signal, the
rest of the tape on both sides being negative (see
Fig. 1).

If the whole tape is now heated to the melting
point of the thermoplastic layer the electrostatic
forces present will distort the surface. The
positively charged portion will be pulled down
towards the negatively charged backing and will
also form ‘“humps” at the boundaries with
negatively charged portions surrounding it.

If we now reduce the temperature rapidly this
pattern will be “frozen” on to the tape. In this
way a pattern of charges is converted to a pattern of
ripples on the tape.

Recording Method

The practical method of using this simple
principle 1s highly ingenious and is due to W. E.
Glenn, of General Electric, of U.S.A. The
recording principle is shown in Fig. 2. The tape
is contained in or passed through a type of cathode
ray tube i which the moving tape takes the place
of the screen and the electron beam scans the tape
fromlside to side and is modulated by the video
signal.

When the electron beam strikes the tape it knocks
off more electrons than it deposits and the tape
charges positively and not negatively as mught be

' !Flectron
\ | beam Ripples
] /
|‘ 1
. e ] T I'| 1 r | !
JTScan G ':' ! {I--‘ o LI
HE ll I il | I
oo I 1 (LS| Uil
Direction of Dielectric
tape heater

Fig. 2—The practical method of using the the;moplasuc
' principle.
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expected. This is for a beam whose cathode is
about 2-5kV. negative to the tape surface.

At high negative cathode potentials (and also at
very low potentials of the order of a few volts) the
electrons stay on the tape and the surface charges
negative.

Let us assume, however, that we are using a
moderate cathode potential and the tape 1s charging
positively according to the modulation of the beam
(ie. the video signal). If we now heat the tape
strongly but locally by passing it through a strong
electrostatic r.f. field which generates heat because
of the dielectric losses in the tape the electrostatic
signals will be developed on the tape in the form
of ripples which will become permanent as the tape
©ools.

Usually the thermoplastic layer has much higher
dielectric losses than the backing tape, with the
result that only the thermoplastic layer is heated
in the r.f. field and the cool backing layer absorbs
the heat rapidly whenever the tape passes out of
the field, which may be localised to a width of only
a few thousandths of an inch.

This overcomes the difficulty of cooling anything
in a vacuum. Of course the film need not be heat
developed 1mmed1ately—the charges will pers1st for
several days at least—but it is highly convenient to
develop at the time of recording in order to monitor
the result.

Picture on Tape

The result is a picture which is visible on the
tape but which cannot be projected by normal
means since the tape is completely transparent.
The reason for the pictures being visible to the eve
is that we can view them by reflecting light from
the tape.

nnnn

Source !
piate I congenser||
I lens

® \nterrupter!
plate 1

Fig. 3—Principle of a thermoplastic projector using
Schlieren optics.

When we do this the tops and shallow sides
appear bright as they reflect light to the eve and
the lower parts and steep sides of the ripples appear
dark as they reflect light away.

The degree of light and dark corresponds to the
ripple height and depth and thus to the amounts
of charge causing the ripple. As the charge corre-
sponds in turn to the video modulation of the
electron beam the electrical input signal has been
converted to an optical output signal.

The resolution of the system is very high and a
bandwidth of over 50Mc/s is possible. Like video-
tape and unlike photographic film the thermoplastic
tape can be erased. This is done simply by heating
the film strongly until the thermoplastic becomes
slightly conducting. The charges then neutralise
each other and the whole surface of the tape
becomes smooth again.

Projection

Projection of thermoplastic images is done by
using Schlieren optics. This is a method of
converting variations in refraction into variations
in optical density and is the method used to show
up such phenomena as convection currents or shock
waves in air or other liquids.

The principle of the thermoplastic projector is
shown in Fig. 3. Light comes from a large number
of sources and passes through the condenser lens
and the thermoplastic tape, here shown unrecorded,
to strike an apertured plate.

For a video recording scanned in the normal way
it 1s convenient to make both the *light source ”
and the ‘“interruptor plate” a pair of identical
slotted plates, the light source plate being uniformly
illuminated by a projector lamp and separate
condenser lens system.

The plates are so arranged that when the thermo-
plastic tape is unmodulated none of the light
passing through the condenser lens and the film
will pass through the interrupter plate as each slit
on the light source plate is opposite a solid bar on
the interruptor plate.

The presence of a ripple on the thermoplastic
tape alters all this. The ripple bends the light
beam and allows more or less of it to pass through
the slits of the interruptor plate according o the
height of the ripple.

In this way the brightness of the projected beam
is proportional to the ripple height, which is, in
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turn, as we have already seen, proportional to the
original video. signal. . o

Pictures obtained by this method of projection
are not as bright as those which would be obtained
from film using the same projector lamp. The
reason for this is the loss of light in both the light
source plate and at the interruptor plate.

It is, however, very much easier than then
reading off the video signal from magnetic tape and
converting it to optical form.

There is no way of recovering the electrical
signal from the thermoplastic tape directly and a
flying-spot scanner must be used together with the
Schlieren optical system if a video signal is
required.

et B

f To screen =

I
!
1

Fig. 4—Showing how ripple bends the light beam and
alfows more or less of it to pass through the slits of the
interruptor plate according to the height of the ripple.

Radar Application

One of the first announced uses of a thermo-
plastic tape system was in connection with the
development in U.S.A. of a “sideways looking”
radar system. This type of radar scans the ground
under an aircraft and the output signal is therefore
a map of the “ view » from the aircraft.

If the radar signals are recorded on thermoplastic
tape the resulting pictures resemble very closely
an aerial map but with rather better definition than
is usually possible with photographic mapping,
since the radar beam is not affected by atmospheric
conditions.

Another use of the system is to obtain a per-
manent optical record of a TV broadcast. There
is no risk that the thermoplastic recording will be
accidentally erased, as can so easily happen with a
magnetic tape, and the contents of the tape can be
checked simply by looking at it.

Projection TY

One interesting use for thermoplastic recording
which has been proposed is the application to
projection television. If a loop of thermoplastic
tape is used with, an erasing step permanently
included the tape can be used to record video
signals, project them and be erased, all this
hapﬁenmg within one vacuum envelope. This
method” of projection is very much less complex
than existing methods.

Themoplastic recording might well be the
recording method of the future as far as domestic
uses are concermed as it has the great advantage
of allowing very high information density (so that
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only small reels of tape are required for even 2
lengthy programme) and also of permitting an
optical readout so that a modified 8mm projector
might be used.

The snag here is the requirement that the tape
be run past the scanning electron beam in vacuum.
This requires fairly elaborate vacuum pumping
equipment which could hardly form part of a
domestic recorder.

Special C.R.T.

Perhaps the answer to this problem may lie in
the development of a tube made by Litton
Industries, of U.S.A. This resembles a normal
cathode ray tube in which the phosphor screen is
replaced by a mosaic of fine wires.

These wires are embedded in the glass of the
faceplate and pass right through it so that the
wires virtually form an extension of the electron
beam, and anything in contact with the wires will
behave as if it were in contact with the electron
beam. This is, of course, a sealed-off tube, so there
is no complication with vacuum systems.

Whether such a tube could be made at a price
which would make the whole system competitive
with othets using purely magnetic recording is
another matter; this would depend on the potential
market for such a system.

The SEPTEMBER issue of our com-
panion journal PRACTICAL
WIRELESS is on sale now—2/-

THE “RECORDIO”
RADIO TUNER

Designed to be built into a tape recorder
+ for straight-through radio via the recorder
amplifier, or the recording of radio

. programmes.

BAND EDGE MARKER

Crystal controlled unit, using a single
transistor, giving band edge markers for
80, 40, 20, 15 and 10 metre bands.

THE VERSATILE EF50.

Still available for a shilling or two on the
surplus market, this valve can be used for a
wide number of applications.

TRANSISTOR TWO

Constructional details for a 2-transistor,
four-stage reflex receiver for beginners.
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by D. R. Bowman

Part Six: Sync and C.R.T. Control Unit

HE remaining units required for the com-

I pletion of the receiver are the sync control

unit. the flyback blanking unit and the linearity
control of line scan. The first includes the device
responsible for sync separation, the production of
field (frame) sync pulses, and a phase-connecting
line sync circuit which gives a d.c. output suitable
for controlling the line oscillator. The second com-
prises the mne:work which provides the requisite
direct voltage for the first anode of the cathode
ray tube, an adjustable voltage for the focus anode,
and brightness control.

The flvback blanking unit hardly deserves the
name of “unit” as it comprises a few resistors and
capacitors which feed a pulse to the cr.a. grid to
blank out the flyback lines which might otherwise
be seen on the tube face.

Sync Control Unit

The theoretical circuit is shown in Fig. 33.
Tr22 (oc44) is operateed with a base bias supply
which sets it at its correct working point. The tran-

sistor cuts off when the video signal arrives, at the
base, while passing current only as the sync pulse
train occurs in the opposite polarity to the video
signal. Across R94 (3-3kQ}) the collector load resistor
there appear just the sync pulses, at considerable
voltage. The field sync pulses are separated by
a conventional *interlace diode "—in fact two
diodes (D15, 16 OA81) contribute to the function,
as seen. The bias on this pair of diodes is so
arranged as to cut off the line sync pulses but to
pass the much larger field sync pulse which is
produced by the action of the * time-constant ”
circuit R95 (3-9kQ}) and C97 (0-01xF). From this
circuit the field sync pulses pass, via C98 0-005uF,
to the sync input terminal of the field generator.

The line sync pulses are derived also from the
video signal and appear in a positive-going sense,
limited in amplitude, at the collector of Tr23
(OC44). These are rectified across circuit “ A *
in the diagram, and the bias across D17 (OA81)
determines the amplitude of the resulting steady
voltage.

However, a constant-amplitude
negative-going_ pulse from the line
output transistor, shaped and

1
cosll_ .
5000pF

To sync terminal
of tfield generator

attenuated by a c.r. network, is
also rectified across circuit “B*

I —vetws2 and contributes to the voltage

(point X  developed at point P, If these two

2738(2] 3538 VRN pulses coincide they behave as
EI‘;% one pulse, since their amplitude is

sync constant, but if they occur at

control different times the total pulse

width, and hence the voltage

developed at point P, increases.

\1’&112 This increases the total base

P Set line current into the base of TrlS
G}’E::@ speed (line scan generator) and the
video unit) speed of the generator tends to
T3 rise until the pulses coincide,

oca4 when the action ceases. If the

J %moo speed of the line scan generator

??93 55 200 decreases therefore, the action of

390 m 2000pF the circuits described is to speed

3-0kas S 1 it up to synchronisation, point.

»F 586%%; Should the speed of the generator

+ve tend to increase from syn-

z 3—< chronisation, nothing will stop it

To sync terminal
of line generator

Fig. 33—Circuit diagram of Sync Control Unit.

f

rising until the pulses are quite
distinct and a constant voltage is
generated. No harm is done by
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:’_'V\m\ _—~Fitted externally

VR b

B- from S2 (point X)

+ve foil
{chassis)

LINE LSYNC o sermmmsmmssmsrensine

\

To tield sync
Input (PC5)

Fig. 34—Sync Control Unit printed circuit board PCé (full size)—copper parts are shown shaded.

this however; the synchchronisation first fails. It
is therefore necessary to arrange that at all times
the tendency is for the speed of the line scan
circuit to be less than that of the sync pulses. This
is similar to conventional practice with valve
circuits, and the arrangement behaves in a very
similar way. .

The suggested etched circuit is shown in Fig. 34.
It will be noted that the output from “ B ™ circuit
_-the line sync connexion—is not a true sync
output in itself; it serves the dual purpose of
carrying d.c. sync output to the first transistor of
the line scan circuit and of transferring a shaped
pulse from the scan unit to the sync unit.

To set up the unit, it should be connected to
the vision i.f. amplifier and the line scan generator,
and the assembly switched on, but NOT the line
output transistor, The method opreviously men-
tioned (of receiving the line pulse harmonics, as
radiated from the line oscillator timing circuit, on
a synchronised domestic TV) may be used to keep
a check on line scan speed. Otherwise the speed

il !
4
Unfte unlrts Y 3
| unit i units
T

I
Correct Line pulses present Too much cut off

Fig. 35—Display of field sync pulises.

www americanradiohistorv com

may be judged by ear, listening {or the magneto-
striction whistle from the blocking oscillator and
driver trausformer.

VR1l (ine sync control) is set at about the
cenire of its travel, and likewise VR4 (setting-up
speed control) in the line scan gencrator itsaif,
VRI12 (set line speed) is then adjusted to obrain
the correct oscillator frequency.

If an oscilloscope is available. it should be con-
nected  between ths field sync terminal and
“ earth,” and thz field sync pulses displayzd.
When VRI10 (set interlaca) is correcily set, Fig.
35a) is the disp'av obtained-——the line sync
pulses are just cut off. Tf noise is appreciable, it
will be well to adjust the control so that the sync
pulses are appreciably shorter—this cuts off some
of the noise.

If an oscilloscone is not available, the “ set inter-
lace ” confrol VR10 should be sst 10 its mid-noint
temvorar ly, and later—when a nicture is being
displayed—adjusted for bect interlace. In no'ry
circumstances advantags will b> had by reduc’rg
the degree of frame lock avallable, by rotating the
Sk} potentiometer until the frame spged control
has a snitable ranges of movement.

It will be found that both line and frame “hold™
controls are auite “ hard.” and thar no d'fficuvlty
is exn~rerced in oblaining a stable we!ll-inter-
laced picture.

The C.R.T. Control Unit
This small unit is strictly not essential, for the

—h-—-'h—*-———-—'——
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various elements could well be dispersed among
the other units already built. However it has the
advantage as a separate circuit that all the d.c.
supplies to the c.r.t., except heater and e.h.t, are
controlled at one point and this is very handy for
servicing and layout. It is not expected that any
major servicing will be needed, for the chief cause
of failures is usually heat in one place or another
and this receiver develops negligible heat. How-
ever, volume controls and other variable resistors
do wear out in time!

The theoretical circuit is shown in Fig. 36, and
the suggested etched circuit in Fig. 37.

There is nothing special about the etched
current layout, which may be altered as desired
as long as high-voltage points are well insulated.
Note that there is no battery —ve connexion. The
socket which is mounted on one shorter end of
the circuit board is one of the small and -popular
non-reversible fly-and-socket components widely
available for connecting h.t. and l.t. batieries to
radio receivers. Only the socket is here used, to
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The range of focus voltage available is —75 to
+500V and the tap giving best results should be
selected for the particular tube supplied. In the
prototype + 500V gives the finest focus, but other
tubes of the same type may need another setting.
A small cut-out is made in the etched board to
accommodate the socket. The wander plug to fit
the sockets is taken from the plug supplied,
soldered on to the end of a flex lead long enough
to strerch from its printed circuit board con-
nexion to any of the sockets A, B, C or D.

This small unit is, in the prototype, mounted
below the chassis on 4BA screwed rod. It may
however be put in any convenient place, according
to receiver layout.

The Flyback Blanking Unit

_ Fig. 38 shows the way the c.r.t. grid connexion
is wired to receive the flyback pulses from the two
scan generators. This assists in removing from the
picture the return traces of the scanning sweeps.
There are, of course, blanking pulses in the trans-

enable a suitable focus voltage to be selected. mitted wave-form, and this reaches the c.r.t.
To Tr22 ) 4 To Tr18 cathode. However, their ampli-
collector v collector tude is not great in any case, and

C104} 2 H-Helok since the video amplifier is called
OeOWFy - BI08  1OonF upon to give a relatively high
) VR13 voltage output for video it may
_ 25%1;(0 : well be worth _working on a non-
Brigntmess )' o EEP SN linear part of its characteristic as
<% 3 € TWVAA = far as these pulses are concerned.
!_ .., 1 22k i Hence, their amplitude tends to
Point 2" 4 [ be less than necessary unless such

RI01 €101 1drcion 1= c102 an aid is provided.

220kQ  {0-05uF O-1pF O-1uF
KV =1kv :

) 4 } Line Scan Linearity Control (L28)
3 ] Because of resistances in the
H H line output stage—either direct
| E— ____.+ ohmic resistance or by way of

1. ) A 1 Video siamal losses—the early part of hthe scan

I ideo sign is not quite linear enough to give
) B B8ka : ompiRe the perfect picture. Accordingly,
1 a conventional correcting circuit
) } is employed which makes use of a
AL RIG3 To CRT saturable reactance. The required
A MO ™MD ™M +500v *aquadag coating components are Mullard core
=75V type FX1054 and magnet M2529.
. (Panel'A\T7)
A S R

\ To grd

ot CRT.(pin 2)

Fig. 36 (above) and Fig. 37
(below)—Circuit  -diagram
(parts shown dotted are not
on PC7) and printed circuit
board PC7 (shown actual size)
of the c.r.t. control unit.

WWW americanr
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These may be subject to
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delay in delivery, and m
the prototype a lin. length
of }in. diameter ferrite
aerial rod was used instead,
together with a couple of
small bar magnets. This

worked quite well—is still To Focus
in use. .28 comprises 48 SeI'eCtO"
turns of 20s.w.g. enamelled p‘é%%n

copper wire, wound in two

layers each held firmly 1o RIOS
with Sellotape. It is wired on PC7
in series with the deflector |

coils, The adjustment || )
required is to magnetise T%rf’g'ggz

the core sufficiently, that
almost as soon as scan
current flows it saturates
and its inductance drops 1o
quite a small value. This is
done by mounting one (or
perhaps two, if temporary
arrangements have to be
nvade!) bar magnet close to

To collector
of Tr22
(oczs)

i To coliector i j
i of Tri18 104
" (2N1908) A%y
{[ M

ng metal clip

earthing aguadag

coating on crt,
type AW36-1

Metal clamp ———=
round crt

earthed to
chassis

Heater supply
from S2 (point X)

Crt, cathode
feed from
PC3—juynction
of R37,R38,Ca4
1l

|
II| | L C.1 £, SUPPOr t Dracket
i /

the reactor. The polarity
needed is found by trial
and error, and so is the
position of the magnet.
Once adjusted the two can be bound together with
Sellotape; no further alteration will be required.
The connections to the scan coils and 128 are given
in Fig. 39.

Assembling the Receiver

Certain precautions are necessary when the
various units of the receiver are collected together
into the relatively small compass dictated by
practical considerations. Room has to be found for
the loudspeaker, in addition to the assemblies
already described, and while. the location of the
units is not critical, there are certain things which
From MC From C95

‘chassis’ +ve tag
(Flg. 32)

From Al tag on
line output
transformer

Picture
shift

From_B_tag
; on T17
S ~—Core (type FX1054)

Fig. 39—Scan coil connections.
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Fig. 38—C.R.T. base connections and flyback blanking circuit layout.

gmst not be done, and others’ which should be
one.

To begin with, the line output transformer must
not be too close to the middle part of the cathode
ray tube. There is a considerable magnetic field
associated with this component, and it varies from
the beginning to the end of the scan. Although a
“ closed ” magnetic circuit, there is a good deal of
leakage in practice, and distortion of the raster is
possible. The best place on a limitéd chassis is as
far away from the tube as convenient, and nearer
the base of the c.r.t. than elsewhere. If some distor-
tion is éncoutered a small bar magnet can correct it
quite well. Its position must be found empirically.

It is also important that the line scan transfor-
mers are not too near the af. transformers of the
sound receiver but much more is it necessary to
separate the latter from the frame scan components.
If too close, a pronounced hum at 50c/s will be
heard in the loudspeaker.

The tuner unit can go nearly anywhere, and so
can the sync unit and the c.r.t. control unit. The
various adjustments needed can be .made on the
bench, and there will be no call for alteration later.
However, the “ setting-up control ” VR4 in the line
scan generator may need alteration if the receiver is
to be used in conditions of widely different ambient
temperature, and so this should be placed in a
position which is reasonably accessible without
having to put fingers too near the 500V terminal. It
is by no means simple to arrange.to compensate
this temperature dependence; but experiments are
currently being undertaken, and in a short time the
necessary modification (replacement of part of the
timing resistor of the line scan oscillator by a posi-
tive temperature coefficient resistor) will be
published.

Because of the effects of ambient temperature,
it is preferable to mount the “hold ” controls on the
front of the receiver. In-the prototype they are

-] L)
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Fig. 41 (right)

P

13 thick fett padding glued
inside of
clamping ring

off

To Sound
., and
Vision receiver

To Line output S\ ? F
stage (pointY)y n

X

% % Oi
T 2 2
S2c Ot S2a Ot S2b 0.
3 3 3
Ss o S %
o8+

To field scan generator,
CRYT. heater (pin 8),
Line oscillator and
driver stages (point X),
sync control unit

L

fitted with smaller knobs than the ‘main’ controls,
to distinguish at a glance.

The function switch is arranged as in Fig. 40.

The reason for this is twofold. In the first place,
it may well happen that only the sound is required,
especially when using an accumulator with the
receiver. The second switch “on ” position enables
the line oscillator to attain its steady frequency
before the output stage is switched on. It might
well be possible to do without this intermediate
switching, but the writer has not cared to risk it!
The line whistle can be heard very faintly, so this
switch position ensures that the operator knows all
is well before switching in the line output transis-
tor. .

It is worth remarking that this receiver uses a
14in. cathode ray tube requiring 90° deflexion, and
therefore does not come into the category of
receiver using a tube requiring only 42° deflexion,
for which the line scan requirements are quite
modest. While such tubes have their place, this
receiver requires the output transistor to operate
close to its-limits, and although a good safety
margin has been left it will be prudent at all times
to exercise care. )

Fig. 41 shows c.r.t. neck support bracket.

Power Supplies

Since either accumulator or car battery can
provide power, as well as the mains unit already
described, a chassis-mounted plug should be pro-
vided. The free sockets, on the end of appropriate
leads, can then be plugged-on, whichever supply it
is desired to use. There is difficulty in obtaining
such components commercially, and the usual non-
reversible plugs and sockets used for domestic
electricity are not suitable because of the serious
chance that some day somebody will plug the recei-
ver direct into the main. The solution to this
problem is one which constructors will have to solve
out of their own resources. There are some rever-
sible components on sale, but these are best avoided
for obvious reasons. If use has to be made of such
components, a power diode MUST be wired in
series with the supply so that if a plug and socket
are connected the wrong way round no harm will
be done. For this purpose the collector-base
junction of a germanium power transistor is very
suitable. If a silicon rectifier is used, the IS411 is
suitable; its voltage drop on load is not high and

To chassis

little effect will be
noticed on the work-
ing of the receiver.
The chassis can act as
the heat sink for this
diode, and it will then
be best to wire it in
series with the B+
lead.

&5

Conclusion
4" thick
Where new tech- - Bt
niques are introduced,  packin
undernéath

it 1s likely that a good
many queries may be
raised at first, and
readers intending to
build this receiver are
asked to let the
Editor know. This will
enable some kind of
estimate to be made of the possible enquiry load
which may be involved, so that maximum assistance
can be given as needed. Readers will appreciate
that most help is possible if the components used
conform to specification, where one is given. For
example, if AF116 transistors were used in the i.f.
stages instead of the specified OC171 virtually a
complete re-design would be involved, especially in
the centralising circuits, and the overall gain would
be very different from what was expected.
Specifications have therefore not been given
unless necessary, for one 100xF 12V working
electrolytic capacitor will not differ much in its'
electrical characteristics from one of another make.
However, good quality components are most
desirable, lest failure should have dire consequences
in damage to other components. Mostly the design
is “fail safe . A good deal of attention has been
paid to this point, but there are of course positions
in the circuit where it cannot be done except at
great expense or inconvenience, as for example in
the case of the brilliance control potentiometer. If
during ‘construction equal care is given to soldering
and the placing of components, a sound electrical
and mechanical job will result whose performance
will not disappoint. It is confidently claimed that
this receiver is in a class of its own as regards
picture and sound quality, consistency of perfor-
mance and versatility of application.
Concluding Notes Next Month

1,9 .. ) .
+# dia. hole for securi
8 O o chassis 8
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DIPOLE

7 plushy premises of the

Independent  Authority in
Brompton Road, London, are
well planned. The comfortable
offices, conference rooms, viewing
rooms and restaurant are good to
look at, warm in winter and well
ventilated in summer. Fresh air
has been a feature of ITA and of
ITV programmes with a few
notable exceptions.

Fresh air seems to be seeping
into the premises and pro-
grammes of the BBC, 100, with a
marked decline in the number of
downbeat, unwholesome and
neurotic dramas, belligerent and
ill-mannered compéres, less foul
language and with more sense of
responsibility. A great deal of
credit for the improvement
(which has still a long way to go)
is due to the “Clean Up
Television ” campaign of the
Viewers and Listeners’ Associa-
tion. This organisation claimed
the credit for the demise of TW3
and Not so much a Programme
and other mildly amusing but

3
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allegedly smutty and malicious
BBC programmes.

According to The Stage néws-
paper, this campaign

Government to insist on

programme producers.

changed since the days when

naughty little boys on the head

walloping. The name * noncon-
specific religious principles; it
now also seems to apply to rule-

to the uproarjously funny Milli-

and is (almost) forgiven!

Censorship

The modern’ trend is to deride

British Board of Film Censors (at
one time T. P. O’Connor M.P.
was its president) had a list of 43

specific items for which objec-
tions could be made. These were

as clear and concise as a technical
specification  drafted by
British Standards Institution.

Alas, the only BSI Censorship

specification concerns the size and
shape of the actual classification
certificate “U>”, “A” or “X ™.
The moral standards of the

theatrical stage have been safe-

guarded by the Lord Chamber-
lain and though performing
licences .are more easily granted

than they used to be, evasion is

carried out through the back door
by turning small theatres into
clubs for members only.

If the. BBC feel there is a pub-

li¢c demand for a specifically un-

savoury wavelength, they should
acquire the special exclusive
technical facilities of the remnants
of PAY-TV and follow
example of the Court Theatre,
London, which became a club
for a recent production not

approved by the Lord Chamber-

lain. :

The 43 Rules

For the information of writers

of television plays, the 43 rules of

www americanradiohistorv com

was
followed up by a letter to the
Prime Minister calling for the
the
resignation of the BBC’s Director
General, presumably because he
should be held responsible for the
irresponsibilities of some of his

Times and headmasters have

Lord Reith ruled the BBC. Now-
adays headmasters seem to pat

{ for writing rude words on the
walls instead of giving them a

formist ? once applied solely to
breaking teach-ins as well as law-
breaking bust-outs. It also applies

gan and> other Goon shows in
which Aunty BBC gags herself—

the rigidity of censorship. The

the

the

September, 1965

the British Board of Film Censors
which were publicly revealed on
30th April, 1917, by Mr. T. P.
O’Connor seem a little out-dated
in this day and age.. Nevertheless
they might provide a useful 50-
line imposition for writers and
producers in lieu of the cane!
How difficult for them to write a
scenario today without breaking
these rules, and yet good and
entertaining scripts for films and
plays were written in 1917 which
were produced, declaimed,
“ hammed ” or sub-titled. This is
now a matter of history.

Turning from these 1917

- admonitions to the exhortations of

1965, we note that nearly 400,000
people have signed the Clean-Up

Television Manifesto, in which
clause 3 states:
We deplore present day

attempts to belittle or destroy it,
{a Christian wayv of lifel and in
particular we object to the propa-
ganda of disbelief, doubt and dirt
that the BBC pours into millions
of homes through the television
screen. @

If 400,000 people take the
trouble to sign their names on a
Manifesto, followed up by critical
verbal missiles in the House of
Commons, then something has to
be done—and, indeed, will be
done. Never let us hear again
such remarks as * the reputation
of the BBC has reached a low
level as it has ever known in our
lifetime ? which Mr. King, M.P.
for Dorset South said—with
justification.

Tt is a pity that the excellent
work of the majority of BBC pro-
gramme executives should be
tarred and feathered with the
brush intended for the few with
the arty-crafty nitty-witty brains.
The P.M.G. (and previous Post-
masters General) always keep up
a defensive line of talk which is
not always convincing.

The House of Commons

A visit to the public gallery of
the House of Commons discoura-
ges most spectators from the
possibility that such debates will
be put on television. Modern sen-
sitive television cameras and com-
plicated  microphone  set-ups
might make this technically
possible, but the proceedings
would be dreadfully dull unless
subjected to careful editing of
taped or filmed recordings. Who
would be suitable or willing to
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43 CENSORSHIP RULES (1917 VERSION) )
1. Indecorous, ambiguous and irreverent titles ‘otherwise ' attempting 1o’ suggest the
and sub-titles. disloyalty of native States or bring into
2. Cruelty to animals. disrepute British prestige in the Empire.
3. The irreverent trearment of sacred subjects.  23. The exploitation of tragic incidents of the
4. Drunken scenes carried to excess. war.
5. Vulgar accessories in the staging. 24. Gruesome wmurders. and  strangulation
6. The modus operandi of criminals. scenes. :
7. Cruelty to young infants and excessive  25. Executions.
cruelty and torture to adults, especially  26. The effects of vitriol throwing.
women. 27. The drug habit, eg. opium, morphia,
8. Unnecessary exhibition of feminine under- cocaine, etc. .
clothing. 28. Subjects dealing with white slave traffic.
9. The exhibition of profuse bleeding. 29. Subjects dealing with the premeditated
10. Nude figures. seduction of girls.
11. Offensive vulgarity and impropriety in  30. “ First night ” scenes.
conduct and dress. 31. Scenes suggestive of immorality.
12. Indecorous dancing. 32. Indelicate sexual situations.
13. Excessively passionate love scenes. 33. Situations accentuating delicate marital
14. Bathing -scenes passing the limits of relations.
propriety. 34. Men and women in bed together.
15. References to controversial politics. 35. Illicit sexual relationships.
16. Relations of Capital and Labour. 36. Prostitution and procuration.
17. Scenes tending 10  disparage public  37. Incidents indicating the actual perpetration
characters and institutions. of criminal assaults on women.
18. Realistic horrors of warfare. 38. Scenes depicting the effects of venereal
19. Scenes and incidents calculated to afford disease, tnherited or acquired.
information to the enemy. 39. Incidents suggestive of incestuous relations.
20. Incidents having a tendency to disparage  40. Themes and references relative to * race
our allies. suicide . :
21. Scenes holding up the King’s uniform to 4I. Confinements.
: contempt or ridicule. 42. Scenes laid in disorderly houses.
22. Subjects dealing with India in which British  43. Materialisation of the conventional figure of
officers are seen in an odious light and Christ.

undertake -that colossal responsi-
bility? And what about the make-
up, hairdressing and sharp. suits
that MPs would feel compelled to
adopt to become pin-ups for their
viewing constituents?

Individual performances in
party political broadcasts vary a
great deal in their appeal, and the
best man doesn’t always win. If
we don’t watch out, natianal poli-
cies will .be governed by person-
alities whose principal assets will
match the good looks, charm and
sheer theatrical professionalism of

the star compéres and disc
jockeys! MPs will rush to the
division lobbies looking like

juvenile leads beating the clock.

Surrealism
In the strain to catch the atten-
tion of newspaper television

critics and the judges at television
festivals, new styles, techniques
and gimmicks are injected into
individual TV plays as distinct
from TV series. The reaction of
one important critic to the second
Granada play by Edward Albee
The American - Dream was

discouraging to say the least. His
laconic comment on the second
work of this prize-winning author
was that “a third would give a
real fillip to BBC’s share of
audiences ”.  The intentions and
messages of the author, Mr.
Albee, were designed to be an
attack on the substitution of arti-
ficial for real wvalues in our
society. This was not conveyed
by the surrealistic pattern of dia-
logue, hard to “take” for many
minutes without switching over
to another channel. This, on BBC
proved to be another -episode
of Slattery’s People. Very pro-
fessionally made, it duly reached
its finale with the problem un-
solved, excepting that the author
the modern

was assisted by
uprising “curtain” of endless
credit titles.
End Credit Titles

What a blessing these end
credits are for authors! Stories

which have no ending (and often
no middle) are becoming as gerry-
built as some of the modern pre-
fabricated houses. They have con-

trived foundanons, not much that
is solid in bricks and mortar, no
damp course, but plenty of cavity,
in the walls. A satisfying ending
to a play is more difficult for the
author to achieve than the begin-
ning; the intrusion of the end
credit-titles is a cheap way out,
for which he is entitled to s
reduction in remuneration. Com-
pare these incomplete story-lines
with those in old cinema films

recently transmitted, such as
The Cruel Sea and Scotr
of the  Antarctic,  which

survived the intrusion of commer-
cials and twenty-minute inter-
polations of “ What the Papers
Say »” and demonstrated the value
of well-built scripts compared
with a well-built house which will
stand solid for years—which takes
me back to the plushy but practi-
cal ITA premises in Brompton
Road. Good evening, Lord Hill!
Good evening Sir Robert! Good
evening, Mr. Pat Bevan! Turned
out nice again!
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T is not so very many years ago that the oscillo-
I scope was seldom found outside a professional

establishment, and possibly in the hands of a very
few enlightened—and affluent—amateurs, being
regarded by many as a mystical piece of equipment
operated by superior beings. Nowadays the picture
has changed considerably and a great many amateurs
possess oscilloscopes of varying degrees of complexity,
and make good use of them.

Among the many constructors who have built
oscilloscopes there must be some who have fallen by
the wayside and whose intended pride and joy refuses
to behave as it should and leaves its (proud ?p owner
scratching his head. Most fortunately a faulty oscillo-
scope is considerably casier to put right than almost
any other piece of test equipment because of its tell-
tale c.r.t. screen. The wave forms displayed (or not
displayed) on the screen provide a very good clue to
the actual fault or faults and are often as good as a
written message.

There will also be constructors who, having started
with a fairly simple design, have exhausted its
possibilities, found its limitations, and long to im-
prove it. The author has at one time or another built
oscilloscopes of vartying-degrees of complexity—with
varying degrees of success and feels that he can
reasonably offer a modicum of advice to constructors
who may be just a little dissatisfied.

Fig. | (above)—Distorted waveform due to magnet
interference.
Fig. 2 (below)—Hum pick-up in Y-amplifier causing
double trace and undulating waveform.

AT
U

PRACTICAL TELEVISION

PRACTICAL
OSCILLOSCOPY

wnmmmamnnnny []MPROVEMENTS FOR YOUR 'SCOPE

[l -
www americanradiohistorv com

September, 1965

by H. T. Kitchen

Mu-metal Screens

Tt is strange how many constructors ignore the
advice to use a mu-metal screen round the c.r.t. and
then wonder why their waveforms consist of rather

Fig. 3—Hum modulation on the c.r.t. grid.

more. squiggles than they legitimately ought to.
Normally, without an input to the oscilloscope, the
c.r.t. should display a straight horizontal line. If the
“line” consists of distorted sine waves (Fig. 1) then
the trace is being subjected to magnetic interference
from the mains transformer. This can be checked by
cither fitting the c.r.t. with a mu-metal screen or if
this is unavailable, by temporarily disconnecting the
Y-plates from the Y-amplifier or other circuitry and
momentarily connecting them to earth. If the de-
formation persists it is due to magnetic interference
and the c.r.t. will require a mu-metal screen or the
mains transformer will have to be re-sited. Mu-metal
screens, incidentally, are very peculiar things that
lose their efficiency if they are roughly handled or
dropped. Sawing, filing or drilling them is tantamount
to scrapping them.

Hum

1f shorting the Y-plates to earth reduces the inter-
ference to zero then the cause is not magnetic, and a
further search will have to be initiated. The Y-ampli-
fier valves can be removed one at a time from rear to
front until the culprit is found. The hum injection
could be caused by poorly sited heater wiring, a
heater-cathode leak or poor h.t. smoothing. Hum
pickup in the Y-amplifier will also be shown as a
double trace if the timebase is run at a few cycles .
above or below 50 ¢/s and the Y-amplifier fed ¥rom
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Fig. 4—Sync amplifier with variable output.

the heater line. Fig. 2 shows the trace to be expected,
which will undulate up and down.

Hum in the tube circuit can also cause some queer
effects if it is impressed upon the grid. This effect is
most noticeable if the timebase is set to a frequency
much slower than the Y-signal input, the result being
a luminous rectangle with vertical stripes (Fig. 3).
Unless grid modulation is to be used a capacitor from
grid to cathode should cure this fault, the actual value
required being experimentally derived. If grid
modulation is necessary a resistor will have to be
included in series with the capacitor, the value again
being experimentally determined. The ideal is a
combination of R and C that suppresses the hum but
not the modulating voltage. The voltage from grid to
cathode is usually quite low so a low voltage com-
ponent will suffice. The voltage from grid and cathode
to chassis however is likely to be quite high, being
practically the whole of the e.h.t. voltage, so that some
care is necessary in siting the additional components.

Timebase Sync

The synchronising of the timebase to the signal in
the Y-amplifier is something which does not always
receive the attention it merits and yet it can make the
difference between an oscilloscope that is a joy to use
and one which one is tempted to throw out of the
window. Too little sync results in the image con-
tinually sliding out of lock whilst too much can cause
jitter and waveform deformation. A separate sync
amplifier with variable output is a most desirable
accessory and Fig. 4 shows a suitable circuit which
could be incorporated into almost any oscilloscope
without too much trouble. The valve can be almost
any pentode strapped as a triode, the Z77 or EF 91
proving eminently suitable. Due to its cathode being
earthed it operates, without any bias, as a clipper or

¥ f
q

X / X2
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\ Fig. 6 (lefty—Effects

coupling between circuits.

Fig. 7 (righty—Unwanted coupling
between timebase and Y-amplifier
input.
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limiter of positive peaks, passing mainly the negative
going peaks which are applied to the suppressor grid
of the timebase oscillator valve. The OAS81 diode
serves to further suppress any positive going peaks
which may be passed by the valves. The 100kQ
potentiometer in the anode circuit is the variable
output control which allows just the right amount of
sync to be applied to the timebase oscillator valve.
On some simple oscilloscopes no provision is made
for blanking the flyback stroke of the timebase. For
simple sine waveforms this can be tolerated, but
where complex’ waveforms are to be viewed, flyback
suppression is much to be desired and again is not
difficult to incorporate in any oscilloscope lacking it.
Fig. 5 shows the essentials and although an EA50
single diode is shown, a double diode such as a D77
or 6AL5 could be used in which case the spare diode
could be used for the OA81 diode of Fig. 4. Some
experiment with component values may be necessary,
particularly the 0-01xF capacitor to the grid. This
should be kept as low in value as possible and must be
a first class component, since any failure in its insula-
tion could be disastrous for the c.r.t. A thermionic
diode was suggested in preference to a crystal or

Fig. 5—Fiyback suppressioﬁ utilising an EAS5Q valve.

germanium diode because it is less likely to be irrepar-
ably damaged if circuit conditions and voltages are
not quite what they should be, though this should not
deter the intrepid experimenter.

Timebase Coupling

Coupling between the Y-amplifier and the time-
base is all very well when it is wanted such as for
experiments in the sync stage. Unwanted coupling
whether due to inadequate mechanical screening
where the two circuits are close to one another or to
an insufficiently decoupled common h.t. supply can
give rise to some very peculiar and puzzling faults.
Fortunately, the offending waveforms usually give a
good clue to the actual fault which can be further
verified by additional faultfinding. Fig. 6 shows the
result of cross coupling which, incidentally, is rather

NS
\/ \V/

Y2

of cross
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similar to the effect caused by excessive sync. If a TTE
metallic screen is interposed between the two cCircuits :
and the symptom stops the cure is obvious. If not,

further generous decoupling of the h.t. line must be <
tried whilst severe cases may require a bit of both. 390k0§
One bad case of interference the author once
investigated was caused by the timebase voltage From
affecting the Y-amplifier and was due to a badly sited previous
- capacitor from the Y-amplifier to the sync stage stage 11
picking up the t.b. voltage and re-radiating it into the I . YorX
O 25uF . Shitt

front end of the Y-amplifier where it could do the

most damage. This unintentional two-way, instead of « 4 T =0t
the intended one-way traffic, caused the displayed b g &
waveform to lift up at one end as shown in Fig. 7. "5MP

=

VWWY
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Sensitivity : Sl

It is not always realised by intending constructors
that the ultimate sensitivity of an oscilloscope is 47k
dependent on the value of e.h.t. voltage applied to the
c.r.t. The higher the e.h.t. voltage the greater is the : L
input required to the oscilloscope to provide an equal * Fig. 8—Symmetrical deflection amplifier.
amplitude waveform on the c.r.t. This is due to the
increased e.h.t. increasing the velocity of the electron Although the oscilloscope is often used for the sole

beam which provides the waveforms necessitating an  purpose of waveform examination, it can also be used
increase in the deflecting voltage. This is no dis- for quantitive measurement of time and frequency.
advantage—up to a point, the point at which the Itis not possible to do this directly with great accuracy
amplifier cuts off or otherwise distorts, this usually due to circuit drift and component tolerances. In-

, directly however a quite high level of accuracy can be
TN _achieved and fairly simply where
»\%1@} - ., voltage calibration is concerned.
100KO 250k0 .
1% Graticule -
Catibrated OV In order to measure voltage or
output |  time, a graticule is essential in front
C\ ) 10k 3 of the c.r.t. Although some people
- . ° __)g il prefer a grid of vertical and hori-
A% VR2 zontal lines every 5 or 10 mm. the
R | ) author personally prefers a simpler
kO, linear w1 graticule which consists of just one
e vertical and one horizontal line
100mv intersecting at the c.r.t’s centre
. line. These are then subdivided
1000 every 5 mm. with alternate lines
> Tio J' " 5 mm. and 10 mm. long and have
d the important advantage of allow-

. . o : . ing measurement without obscuring any part of
Fig. 9—Voltage calibration circuit giving a fairly high the waveform, which the type with multitudinous
degree of accuracy. lines is apt to do.

The most common method of voltage calibration is
by comparing a known voltage against the unknown}
. one. This can be achieved by using the circuit o
always be attributed. to the output stage. In the  Fig' 9 by means of whicvh anyyvoltagge from 100V to
author’s opinion the oscilloscope should be able to |\, 4.r 10mV can be measured to a fairly high degree
provide a waveform of at least one screen diameter ¢ accuracy. The transformer T1 and the rectifier V1
g:iforqsdxstort.m% selE:s. lt? sot;hat sgtne s?ﬁt of comprg- are the existing h.t. supply components, into one side *

se is required. Either the e.h.t. will have t0 be  4f which are connected the two potentiometers VR1
g:’cigced or the Y-amplifier redesigned, perhaps even  ,,4 VR2 in series. The principle which will be appa-

g . ) . rent to the experienced reader is somewhat as follows.

Almost all oscilloscopes benefit from symmetrical  yR] js adjusted to provide a certain predetermined
or push-pull output stages being used to feed theC.r.t.  yojtage across VR2. From the slide of VR2 are con-
unéesg thek;:.r,t. Alls specifically intended for single  pecred four 19 high stability resistors which further
?:e c{:thwor n%l'i thfoughthman% simple os\crxllosc?pes tap off this voltage in increments of 10. By making
o c c‘;ﬁ rect m“l;‘ . e:). b & dm?mf pamp ‘tf.y' VR2 a linear component and providing it with a scale

g stage there is much to be said in favour of 2 4jyided into 10 or 100 parts any desired voltage can be
sesptzrate li')ll'lsll: pul]lc;)gtgut stage. F 15..8 illustrates suclh obtained. The unknown voltage is caused to set up a
a stage which could be incorporated into many simple :

lloscopes without too much ey teG, waveform of unknown amplitude on the c.r.t. and
-suitable-as an X or Y output stage. : —continued on page 568

taking the form of crest slicing which can almost
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TRADE NEWS «TRADE
NEWS  TRADE NEWS
TRADE NEWS -TRADE
NEWS  TRADE NEWS

Jera Trade Fair

"T'HE first Trade Fair organised by the Japanese

Electrical and Radio Importers’ Association will
include a range of new miniature radio and TV
receivers. Products bearing National, Sanvo,
Standard, Crowr, Sharp and Eagle trade names
will be among those exhibited.

The fair will be held at the Europa Hotel,
L.ondon, from August 23rd to 26th.

Panoramic 23in. Receiver from Baird

(‘URRENT release from Baird TV Distributors

Lid. is model 652, a compact 23in. dual-
standard receiver having a panoramic viewing tube.
This tube is specially designed so that it needs no
safety screen and an advantage is the absence of
space to contain dust, ensuring that the picrure
remains bright throughout its life.

The circuitry is designed with ease of access for
service very much in mind; the cabinet is of sapele
veneer with high-gloss polyester finish and gold
frontal coverings. Working voltages: 200-250V ac.
and 210-250V d.c. Width is 27in., height 18%in.
and depth 16Zin. Matching leg stands are an
optional extra. Model 652 retails at 76 guineas.
Baird TV Distributors Lid., Empire House, 414
High Road, Chiswick, London, W 4.

Model 652 receiver from Baira.

Tuner and Switch Cleaner

'l‘UNE-O-LUBE is a new tuner and switch

cleaner which does not affect plastic parts. It
cleans and lubricates in one operation, is non-
toxic and non-flammable.

A needle-thin spray aid is supplied with each
aerosol can. The price of an 8 oz. aerosol is 18s. 6d.
nett trade. D.T.V. Group, 126 Hamilion Road,
West Norwood, London, S.E.27. (Trade only or
through your local retailer.)

PRACTICAL TELEVISION 565

Portable Oscilloscope

'l‘HE Roband oscilloscope range—marketed in the
- UK by Livingston Laboratories Ltd. —now
includes the Model R0501 which is a small ultra-
portable ’scope costing £79. The R0501 has a Sin.
c.r.t. operating at 3-3kV and employs a printed cir-
cuit board with all the main components coded.

It has a bandwidth of d.c. to 6Mc/s, a risetime
of 55 nanoseconds, sensitivity 50mV/cm to
20V/em covered in 9 calibrated ranges, and a
measuring accuracy of +59%.

The sweep range is 1 uSec/cm to 100 xSec/cm
in six calibrated steps and a 10:1 continuously
variable control extends the range to 1 Sec/cm; a
X5 variable magnifier offers a maximum sweep
speed of 200 nanoseconds/cm. Sensitivity is:
internal, Smm and external 4V peak to peak.

The overall size 15 9%in. high, 14%in. deep and
7;in. wide. Weight is 174lbs. Roband Electronics
Ltd., Charlwood Works, Lowfield Heath Road,
Charlwood, Horley, Surrey.

Roband portable oscilloscope

P.T.V. INDEX

THE INDEX TO VOLUME 13
(OCTOBER 1962—SEPTEMBER 1963)
IS NOW AVAILABLE PRICE 1/6 (POST

PAID) FROM:

INFORMATION BUREAU
GEORGE NEWNES LTD., TOWER HOUSE
SOUTHAMPTON ST., LONDON, W.C.2.

\Gasadancasass sy
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Servicing

—— TELEVISION
Receivers

No. 117: Pye, Pam, Invicta, Ekco,
Ferranti and Dynatron switchable
models, including: Pye 3, 11, 12;
Pam 5100, 5102, 5106; Invicta
7013, 7019, 7020; Ekco T418,
10419, T420; Ferranti T1093,
101094, T1085; Dynatron TV70,
TV, TV72. See text for full list.

No Valves Alight

A quick run along the mains dropper will often
reveal the fault in next to no time. An open cir-
cuited mains dropper section is by no means rare.
‘The neon screwdriver may be used for this quick
check. It shouid light at all tags if the sections are
intact and if the chassis is not live. It is not a
difficult matter to follow the heater chain through
if the dropper is intact.

by L. Lawry-Johns

White Line Across Screen

This of course denotes a failure in the field
(frame) timebase. The VA1054 thermistor wired
in series with the deflection coils sometimes
becomes open circuit and this component should
not be overlooked if the PCL85 and associated
voltages appear to be in order.

Loss of Vision Signal 405

If the sound is in order and a blank raster can
be resolved when the brilliance is advanced, atten-
tion should be directed to V6 (PCF80), the vision
detector V7 and its series chokes and the video
amplifier V9. V6 is most often at fault. This
fault would result in the loss of both sound and
vision signals when switched to 625 with BBC-2
being received (or rather, not received!)

- o

33%

HiZ 192V

-----

I _o-AAAAA
WW

ACC é-ws sound LR

------

Fig. 4—Invicta 7019—showing i.f. stages common to vision and sound channels.
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Fig. 5—Invicta 7019—Field time base generator and sync separator.
No Sound, White Line Across Screen Fuse Blows .
Replace V11 (PCF80) which is the sound if.  If a replacement blows at the instant of switch-
amplifier and part field oscillator. These functions ing on, check the BY100 silicon rectifier which
are performed when switched to either standard. may be shorted, the 1800pF 400V a.c. capacitor

Fig. 6—Invicta 7019—vision i.f., detector and video stage.

N
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wired across it and the 0-02xF (C39) 400V a.c.
capacitor. If these items are not at fault, check
the electrolytics and valves for shorts, and of
course C68. If the fuse only blows when the line
timebase warms up suspect the PY800 efficiency
diode. :

If the fuse has failed but a replacement does not
result in anything happening except the valves
warming up, check the voltage dropper sections
R68, R69, R70 and if one is o.c. and marked, check
above before replacing.

Bottom Compression

If the bottorn of the picture is compressed with
lack of height, the upper part being elongated
although not filling the screen, check C74 (200uF
25V) electrolytic capacitor. If these symptoms are
more apparent when the receiver is first switched
on but gradually improve, replace V15 (PCLS85).

Lack of Height

If the picture will not fill the screen with an
equal gap top and bottomn, check R33 (1:2Mf) to
pin 1 of the PCL85 from the height (Vert. Amp.)
control. If there is a difference between the ampli-
tude of the two standards, e.g. screen is filled when
switched to 405 but lacks height when switched to
625, set up the field equalisation system in the
following way. Ascertain which switch position gives
the highest boost line voltage at tag 45 or 26 (pin 3
on c.r.t. base as alternative) then plug the vertical
amplitude flylead (field oscillator feed) on to the
appropriate tag for the system with the highest
voltage. This can be tag 46 (405) or tag 48 (623).
Then equalise the height by means of the

TELEVISION September, 1965

equalising control—preset control R115. The circuit
shows that the boost line is direct to tag 46
switched to-405 and indirect via-the control to tag
48 in the 625 position. . . . ..

Preset Width Controls

These on most later models are R111 and R112.
They are switch selected and .vary the line drive
bias to the PL36 by applying a backing off voltage
to the control grid.

Early models produced late in 1962 had the pre-
set positions shown in Fig. 1 (last month) for the
Invicta 7039. Remember that this is the front view
3s would be presented with the chassis swung

own.

Contrast

The main contrast control operates by dividing
the output from the video amplifier to the c.r.t.
cathode. It has no effect on the a.g.c. line at all
The preset contrast R42 varies the degree of effect
of the a.g.c. voltage. This is the control which
should be adjusted if cross modulation is apparent,
i.e. vision buzz on sound, sound modulauon on the
picture,

Fault Tracing

Before tackling a fault on these- receivers it is
essential to study the valve functions (on each stan-
dard) and fully appreciate what these functions are.
Once this is done, tables given in the May issue of
PracTICAL TELEVISION should enable the -fault to
be quickly located and rectified. The tables referred
to were mncluded in the excellent series of articles
by H. Peters—A Viewer’s Guide to TV Servicing.

PRACTICAL OSCILLOSCOPY

—continued from page 564

without altering the oscilloscope, gain control the
voltage calibrator is connected in circuit. VR2 and S1
are then adjusted to provide a waveform of similar
amplitude, and the voltage is read off the scale. Where
there is space available in the oscilloscope the voltage
calibrator could be made an integral part of it with the
output brought out to a terminal or socket on the front
panel. Lacking such space the calibrator could be
made up in a small box or cabinet in which case T1
gould be replaced by a small converter type of trans-
ormer.

Word of Warning

It would not be out of place to conclude this
anthology of hints and tips with a word of warning.
From time to time the author has stated that some
experiments may be called for to ascertain the exact
component value required. This is quite safe if one

takes adequate precautions against electrical shock by .

disconnecting the mains and shorting out high value,
high voltage capacitors, not by a screwdriver which
doesn’t do the capacitor (and some people’s nerves !)
any good, but by a low value resistor. Although it is
unlikely that the average e.h.t. circuit will be fatal it
can cause severe shock and burns. Switching off may
add several minutes to an adjustment or mod.xﬁcauon
—it could however save your life!

—

CAN YOU COMPLETE
THESE TITLES?

Commentary . . .. Auto . . .
Noughts . . . . .. . Machine.
Audible . . ... ... Car
Echo . . .. v v oL

If not see September

PRACTICAL ELECTRONICS
ON SALE NOW
P.S. See you at

GOONHILLY

on page 764
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TO THE
EDITOR

TEST CASE QUERY

SIR,—I would like to comment on one of your
Test Case answers. It is No. 29, Bending of
Verticals at the top of the picture. Firstly, this fault
can be one of the most difficult to trace, and it is
very rarely cured by shifting of the ion trap magnet
(which is practically extinct now). We have had
several faults like this one in our service depart-
ment and they have been caused by variations in
the components in the time constant components
-in the sync circuit, faulty diodes in the flywheel
sync or excessive damping in the line amplifier
stage. These faults can only be traced and cured by
the proper use of an oscilloscope and using it with
a service manual.—S KEeLLY (Portlaoise, Ireland).
We agree with Mr. Kelly that tracing the cause
of bent verticals at the top of a picture can present
something of a problem, diagnosis often being aided
by the use of an oscilloscope. Of course, even when
such an instrument is available, one needs to be
well versed in the normal waveform characteristics
of the set under examination. T he waveforms differ
between sets. In this respect, it would certainly help
if all circuits and sertice sheets of TV equipment
indicated the nature and magnitudes of the wave-
forms 1o be expected at the various places in the
tirmebase and sync circuits. Even so, with regard to
svnc 1roubles, the waveform display can be confus-
ing if the timebases themselves are left running. One
could, of course. make manv comments concerning
fawlt diagnosis with an oscilloscope. We are hoping
soon to publish a down-to-earth article along these
lines, using the waveforms actually picked up from
defective and normal sets as illustrations.
Regarding the ion trap comment, while we
thoroughlyv agree that sets of current vintage have
almost completely passed the ion trap era, there are,
nevertheless, millions of sets of the old kind still in
active use. Mr. Kelly, of course, sees more of
the new ones (being in business) than the ordinary
viewer and TV enthusiast. We make no apologies,
therefore, for including the ion trap possibility of
bent verticals in our Test Case feature. Indeed, it is
not generally well known that the symptom can, ‘n
fact, be caused by beam distortion. The author has
known several technicians who have roamed merrily
for hours round the sync separator and pulsed
sections of the set, only later to find the trouble
caused by simple ion trap maladjustment! —Editor.

TEST CASE AND PROBLEMS

gIR ~With reference to A. J. Littlewood’s letter
in the June issue of Practical Television
criticising Test Case and Problems I- have this to

PRACTICAL TELEVISION

LETTERS
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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.

The Editor does not necessarily agree with the opinions expressed by

N his correspondents.

say: There is a saying in the police force that if
you let them talk long enough they will convict
themselves and this is what I think he has done.
Firstly I ask: Why does he read Praciical Tele-
vision?—presumably because he is unable to trace
faults with the information supplied by the manu-
facturers’ service sheets.

Thank goodness we still have a few men like
Gordon King who not only make television
equipment but help the lesser informed to make
theirr own.—A. E. GreeN (Moatane Taynton,
Gloucestershire).

DX IN THE SHETLANDS

SIR —I should like to tell you of DX reception
- obtained here in the_ Shetlands. I switched
on at 8 p.m. and received channel 3 with the
picture all broken up and sound like a two-stroke
motor-cycle running. On channel 2 there was. a
double picture from France with no sound -and on
channel 1 good BBC-1 sound but no picture. On
channel 4 there was no picture but an .advertise~
ment for Guinness and Rennies and on channel §
there was good French sound with black bands
running across the screen. These conditions prevail
throughout the summer and in winter in- Shetland
BBC-1 channel 3 station is received perfectly and
all the other channels are completely blank. -——W G
JounsoN (Mid Yell, Shetland).

VIDEO TAPESPONDENT WANTED

SIR—I would like to video tapespond with
someone in London so that we can exchange
Danish and English television programmes. My
video tape recorder is a Philips 3400/00.—Sv.
ANDERSEN (Bjergmarksvej 12, Brh. Copenhagen).

OLYMPIC H (MAY ISSUE)

I.F. inductors L16/L17 consist of 17 and 21 turns
respectively, and not as given in Table . Both coils
are close-wound from end to end, and taps can be
made, by simply twisting small loops in the wire.
The diagrams above Table 1l give the correct num-
ber of turns.

In Fig. 20 2 DY80 was shown as the e.h.t. rectlf‘er
—it should be DY86. Fig. 19 shows two C84's—the
values given in the diagram are correct.

A TRANSISTORIZED E.H.T. VOLTMETER
(AUGUST ISSUE)

Table | listed the calibration currents in mAs_-—

this was incorrect, and should have read uA.
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PRACTICAL TELEVISION

September, 1965

LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete range of new tubes of the very
highest quality is now being met by the new Lawson “CENTURY

99” range of television tubes.

SPECIFICATION:

The new "“Century 99" range of C.R.T.s are the products of Britain’s premier C.R.T. manufac-

turers. All types are exact replacements, manufactured to the original specification, but incorporating the very latest
design improvements to give superb performance, coupled with maximum reliability and very long life.

“Century 99’ C.R.T.s, available as direct replacements for the following makes and types

GEC and COSSOR

MUELARD MAZDA BRIMAR EMISCOPE & EMITRON Aiso ENGLISH ELECTRIC
MW43/69 AW43.80 CRMIi2i CMEi706 Ci2FM Ci7sM 4/14 14iK
MWwWa43/64 AW36-80 CRMI122 CMEi%01 Ci4FM CI9/7A 4/15 171K
MW36/24 AYY36-21 CRMI123 CME (1902 Cid4GM Cl19/16A 4/15G 172K
MW31/74 CRMI124 CME 1903 Cl4HM CI19/10AD /2 173K
MW3i/16 CRMI4] CME1906 CiaM Ci%9AH 5/2T 212K
MW43/80 CRM142 CME2101 Ci4LM CI9AK /3 6901 A
MYY36/44 CRM143 CME2104 Ci4PM C2i/iIA 5/3T 7102A

53/ CRMI44 CME230I CI7iA C2I7A 14K P4 7201A
MW53/20 CRMI52B CME2302 CI74A C2IAA i7ARP4 7203A
MW43/43 CRMI53 CME2303 CI75A C2IHM i7ASP4 7204A
Mwa4i/i CRMI7i CME2306 CI77A C2IKM 17AYP4 7205A
AWS9-91 CRMIi72 CI7AA C2INM 21CIP4 7401A
AWS9-90 CRM173 CI7AF C2ISM SE14/70 . 7405A
AWS3-89 CRM211} Ci78M C2i{TM SEI7/70 7406A
AW53-88 CRM212 CI7FM C23-7A 7501A
AWS53-80 CMEI141 CI7GM C23-TA 7502A
AW47-9| CME1402 CI7HM C23AG 7503A
AW47-90 CME1702 CI7IM C23AK 7504A
AW43.89 CME1703 CI7LM 7601A
AW43-88 CMEI705 CI7PM 7701A
" ... £4.10.0 Terms: DOUBLE GUARANTEE wW
14" £5.10.0 C.W.0. All tubes fuily guaranteed for |2 !:‘ﬁTIONSE?Tﬁ'E-I;?LeEEE

00G iR C.0.D. months and are supplied with a full Offices and Enquiries:
177 ... £5.19.0 money back guarantee if you are not 2 PEACHFIELD CLOSE,
19°21”  £7.15.0 Carr. and delighted with their performance. MALVERN WELLS,

- o1, Ins. 8/6 Compiete fitting instructions supplied MALVERN 2100

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/-;
wide spaced high gain, 11 element 55/-; 14
element 62/6. Wall Mounting with
Cranked Arm 9 element 80/-; wide spaced.
high gain, 11 element 67/8; 14 element
75/-. Chimney Arrays Complete, 9 ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6. Loft Arrays,
1 t 32/6; wide d high gain, 11
element, with Tlltlng Arm, 62/8; 14 ele-
ment, 70/-. 1 high gain units have
special Multl-rod Reflector._ Low loss
co-axial eable 1/8 per yard. VHF tran-
sistor pre-amps from 75/-.

BBC - ITV - F.M. AERIALS

B.B.C. (Band 1), Tele-
sscopic loft 21/, External

D _30/-.

LT.V. (Band 3). 3 Ele-
ment loft array 25/-. 5
element 35/-.Wallmount-
ing, 3 element 85/-.
element 45/-,
Combined B.B.C./L.T.V.
Loft 1+3, 41/3; 1+5 48/9%;
Wall mountlng 1+3 56/8,
145, 83/9 himney 1+
83/9; 1+5. 71/3.

= VHFtranslstorpr&mps

from 76/~
F.M. (Band 2). Loft SID ig/8. “H", 30/-
3 element, 52/8. External units available
Co-ax cable 8d. yd.. Co-ax plugs, 1/3.
Outlet boxes 4/8. Diplexer Crossover
BOXGS 12/8. C.W.O. or C.0.D. P. & P, 3/6.
d '6d. stamps for illustrated lists

K.V.A. ELECTRONICS (Dept P.T.)

38 Godstone Road, Kenley, Surrey
CRO 2527

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare
time—YOWU can secure a recognised
qualification or extend your knowledge
of Radio and T.V. Let us show you how

FREE GUIDE

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers Coliege pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C. & C. Telecoms.,
A.M.L.E.R.E. Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing Electronics
and other branches of engineering,
together with particulars of our
remarkable terms of

Satisfaction or refund of 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

CHAMBERS COLLEGE
{Incorp. Nationa! Inst. of Engineering)

(Dept. 462), 148 HOLBORN
LONDON, E.C.d

wWWwWWw.americanradiohistorv.com

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1RS, 185, 1T4, 354, 3V4. DAF9L. DF91, DK.51
DI.92, DL.94. SET OF 4, 14/-,
DAF9, DF9%, DK96, DL96. SET OF 4, 23/9.

RS 4/~ EBS91 1/9 PL36 8/6
185 3/3 EBC4l 6/3 PL81 8/9
1T4 1/9 BF80 5, PL82 5/-
384 4/3 EBF89 5/ P, 511
3v4 5/- ECC81 3/ PL84 6/«

AM 1 ECC82 4/ PY32 8/6
6K7G 1/ CC83 4 PY33 8/8
6K8G 3/ ECC85 5/ PY80 4/9
6Q1G b/ ECF82 5/ PY81 5/~

VEG H35 b/ PY82 4/11
12KRGT 8/ ECH42 7/ PY83 5/6

4 1 ECH81L 5/ PY800 5/11
20P5 11/ ECL80 5/1 8/~
30FL1 U ECL82 / u23 8/6
J0L15 10/ ECL86 8/~ Uldl 9/6
30PLI13 10/ EF39 3/ U301 11/-
3BLEGT b/ EF41 b/ usol 15/-
85A2 / EF80 4/ UABC80 5/~
CL33 / EF85 4/ UAF42 6/11
DAC32 / EFg6 8/ UBC41  6/-
DAFS1 / EF8g 4/ UBF80 5/6

AF96  5/1 EFg1 2/ UBF 5/9
DF33 71 EL41 7/~ UCC84 7/11
DF§1 1/ EL84 4/ CC85 6/-
DFg6  5/1 EY51  5/1 UCF80 8/3
DK32 vl EY86 5/ CH42 6/8
DK91 4/~ EZ40 8/ UCH8L  6/-
DK92 / EZ80 3/ UCL82 7/3
DX96 / EZ81 4/ UCL83 8/6
DL33 / PCC84 5/ UF41 8/8
DL / PCC89 8/ UF89 5/9
DLg2 4/ PCF80 8/ UL41 -
DLg4 5/~ PCF82 6/- ULS84 5/3
DL96  5/1 PCF805 9/- Uydt 3/11
DY8§ 8/ PCL82 6/3 UY 4/11
DY87 ki PC183 813 W7 2/-
EABC80 b/ PCL84 7/8 277 2/6

Postage on 1 valve 9d. extra. On 2 valves or
more, postage 6d. per valve extra.
parcel insured against damage in translt

8d. extra.
Office address. no callers. -

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.lé
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PRACTICAL TELEVISION 5N

Problems

Solved

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
l articles which appear in these pages.

WE CANNOT UNDER-

TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The

R.G.D. DEEP 17

The sound is good but there is no picture.
Previous to the e.h.t. ““‘going dead” if the set was
left on for an hour or two, the picture would
gradually come on.

1 have replaced the PY81, PL81 and EY51
without success. The EY51 does not light up
although there is voltage at the anode of this
valve, there is no voltage present at the heater
tags. There is a capacitor coupled near this valve
rated at 220pF 5kV. Could this be at fault?

Can you give any clue why the current is
absent from the heater of the EY512.—R. Wil-
son (Consett, Co. Durham).

Check the h.t. voltage. If it is low, check the PY32
h.t. rectifier.

If the line whistle is audible and a good arc dis-
charge is obtainable at the EY51 anode, check the
heater winding of the EY51 on the line output trans-
former. If the PL81 is running hot, check V6 PCF80
on the rear left centre of the chassis. The 220pF 5kV
capacitor could be faulty, disconnecting one end
would prove this. Check the 0-1uF boost line
capacitor. i

REGENTONE 10-6

The 1A anti-surge fuse keeps blowing. I have
checked L31 choke and replaced the two diodes
EST/1/4 by Radiospares type 51A. R98, R9 glows
red hot before the fuse fails. There is a faint
bright line to the left of centre (vertical).—
W. A. Pearce (Welling, Kent).

The trouble could be shorting silicon diodes or
shorting electrolytics. Indeed, a short-circuit on the
main h.t. line almost anywhere would be likely to
cause the symptoms mentioned. Note that surge
limiters should be used in cénjunction with the type
51A rectifiers. .

I coupon from p. 573 must be attached to all Queries, and g
stamped and addressed envelope must be enclosed

BUSH TVvé2

This set has developed the following faults.
On switching on, the picture is mormal, but
within two minutes the sides close in leaving a
black strip approximately 1}in. at each side. It
was noted that the PL81 glowed blue and a
replacement went red hot and did not restore
the width. The PY32 valves have also been chan~
ged without any effect. The width control
appears normal except that reducing the width
also reduces the height evenly top and bottom.

The line whistle can be heard and varies with
the operation of the hold control.—]. M. Best
(Co. Durham).

You should check the screen resistor to pin 8 of the
PL81 on the rear end of the tag panel. This may be a
5-6kQ or a 3-3kQ) 1 W component. We would suggest
a 2W resistor or a wirewound of approximately this
value. Check the ECC82 and the coupling cap:.citor
if necessary.

FERRANTI 1776

The sound was low and distorted and there
was no picture. I changed PL81 which was faulty
and the set worked normally for three weeks
then the sound became distorted and went low .
again. I changed PCL83 and the sound was very
loud just after switching on but soon became
distorted. Also, this valve seems to get very hot.
The picture is very good.—T. Wilson (Glasgow,
C.4).

Although the new PCLS83 could be faulty, it is
more likely that the old one damaged the cathode
bias resistor wired to pin 7 and changed its value. The
correct value is 220, .

It is also probable that the 0-01xF audio capacitor
from the EB91 via the screened cable to the volume
control has become leaky.

www americanradiohistorv. com


www.americanradiohistory.com

572 PRACTICAL
PHILIPS 1768U

The raster appears in the centre of the screen
about 3in. wide. After about two hours, the
picture fills the screen and works perfectly.

The sound is perfect and the e.h.t. appears to
be in order—H. Brown (Orpington, Kent).

If the picture is only 3in. wide, but of full
height, check the PL36, PY81 and associated com-
ponents. Check the PY82 valves if nec&ssary. If
the picture is of full width but lacks height, check
the centre PCL82 and associated components.

G.E.C.,2001DST

‘The last three inches on the left side of the
screen are cramped. Also, on some programmes,
the verticals are wavy. It is just as if the picture
had been cut into horizontal strips about half an
inch wide and every other one moved slightly
to the right. When the next programme starts
there is a slight click and the verticals are straight
;tag;ir)x.—T. E. Greener (North Blyth, Northumber-

d).

If the distortion is on the left looking at the
screen, you should adjust the linearity closed loop
sleeve on the neck of the tube and if this is already
%dxn the optimum position, check the PY800 efficiency

iode.

The other fault-pulling etc is probably due to
an -inefficient aerial used in a heavily ghosted area.

FERGUSON 546T

This set has cramping at the bottom. The top
linearity control works OK. When the height
control is adjusted excessive frame bounce occurs.
PCL82 valve has been changed, also the bias
resistor. and its associated 100uF capacitor.—G.
Field (Epsom, Surrey).

You should check the two capacitors, 0-02uF and
0-05uF, from the triode anode of the PCL82, and
if this fails, the 0-05uF capacitor from the anode
of the ECC82. All of these tend to develop leaks
after long usage.

MURPHY V410

When the volume is full on it can just be heard,

but if the contrast control is advanced, the sound
comes on and the picture is far too bright. I have
tried a trimming tool in the cores in the tuner but
this made no difference.—H. Wadsworth (Cadis-
head, Manchester).
_ The symptoms you describe suggest sound if.
instability. This is usudlly due to a faulty screen
grid decoupling capacitor 0-0014F on the 30F5
sound if. valve. This must be replaced with a
special Hunts W99 type.

DECCA DM 4C

The trouble with this set is that it needs -a new
PLS81 every three or four weeks.

There is a white line about }in. down the screen
about -one third from the left. At the same time
the PL81 glows red hot and the width is about
nprmal, then when inserting a new PLS81 the line
disappears and there is excessive width even with
the control at the maximum setting.—]. Breesuta
(Lancaster).

]

TELEVISION September, 1965
You should replace the resistor to pin 8 of the
P1.81 (from pin 9 of the PY81). The original value
is 4.4k, A wirewound resistor should be used
for replacement of approximately this value, say
between 2.7k{2 and 4.7k ..

MURPHY V2i10C

The sound and picture quality are both very
good with the exception that there is a black space
of about 1in. at the bottom of the screen and slight
cramping is noticeable.—W. N. Brown (Newcastle
upon Tyne 7).

Your fault is possibly due to a defective frame
scan generator valve. This is the 20L1 situated
on the upper left-hand panel. Check also iis
associated SOuF cathode bias bypass electrolytic,
fitted between pin 4 and chassis.

EMERSON E708

There is sound but no picture. The TV tuner
seems to be the fireball type and the coils are not
disconnected in any way. The cathode ray tube
grid connection only reads 2V and this seemed
rather low. The line and frame are working but
the frame has tendency to roll.—E. Purkiss
(London, W.12).

Since the sound is okay, the tuner must be working.
There should be a'variable positive voltage on the
tube grid, with operation of the brightness control.
With control at minimum voltage should be zero,
rising as the control is turned clockwise. If this fails
to occur on your set, make a careful check of the
brightness control and associated circuits.

PYE VT4

After the set has been on for some time, a
white wavy horizontal line appears and is
followed by several lines and eventually breaks
up picture. Turning the contrast right down
stops this but seriously reduces the brightness.—
J. Read (Nottingham).

We suggest that you check the ECL80 line oscil-
lator valve just in front of the “Black Box”, and the
PL8]1 line output valve within the ““Black Box”.

If the latter is faulty, check also that its screen grid
feed resistor (3-3k Q) has not overheated and changed
value.

H.M.V. 1824

The sound is perfect, the raster is perfect, but
there is no picture. t

This fault started some time ago. The raster
and sound would both appear shortly after
switching on, but the picture took about } hour.
This time lag gradually lengthened to # hour
then 1 hour until it got to 2 hours.

I have a circuit diagram etc. and have sub-
stituted V5, N153, but with no results.—G. Moore
(Stoke-on-Trent).

Check the 0-001uF decoupling capacitor from pin 8
of the vision i.f. amplifier to chassis. If this is not at
fault, check the XL.1 vision detector diode OA60 (or
OA70) and then the bias rectifier of the video ampli-
fier (use a 200Q) resistor as a temporary substitute if

necessary). B
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ULTRA VYPI7-72

When this set is switched on, the brightness
seems all right although the control is to its
extreme. After a short time, however, the
picture goes very dark and eventually disap-
pears.

I have replaced C40, C48 and R48 without any
results.—W., ]. Banage (Gosport, Hampshire).

The tube itself could drop in emission as it warms
up and thus cause the brightness of the picture to fall
in sympathy. On the other hand, a short in the tube
heater has been known to cause the symptom. Note
the brightness of the tube heater when the picture is
normal brightness and if there is a dimming ten-
dency, a heater short in the tube should be suspected.
Thermistor failure would cut off the heater current in
the valves and tube. However, an increase in resis-
tance of this part could reduce the heater current and
dim the picture in the same way as described for a
shorting heater.

Each month we provide an fiteresting case of television servicing
to exercise your ingenuity. These are not trick questions. but are basec
on actual proctical faulte,

T he sympiom on an Ekco was intermittent and
random fluctuation of both ,picture contrast
and (10 a smaller extent) sound volume. Checks
were made on the runer and common i.f. stage
and no fault could be found. Since both vision and
sound to a smaller degree were affected the trouble
considered to lie somewhere in a circuir
common to both sound and vision.

‘An  enthusiast investigating this trouble dis-
covered that immediatelv after replacing the aerial
previously removed. the conrrast control would
seem 1o lose effect. That is. the picture would tend
to go very bright, approaching negative- overload.
while the sound also would be verv loud and at
distortion pomnt. It was discovered that after a few
minutes of this operation the picture and sound
would slowly return 10 normal, still accompanied
by the original fluctuations.

In which section of the circuit would the cause
of this trouble most likely be found, and for whar
reasons: T he solution to this problem and a further
Test Case will be found in next month’s  Practical
Television 7,

SOLUTION TO TEST CASE 33
Page 524, (last month)

The symptom had the obvious characteristic of
blocking in the line timebase oscillator only when a

PRACTICAL TELEVISION

TEST CASE FL

573

PHILCO 1000 ,

The trouble is a horizontal white line across
the centre of the screen.—E. Molyneur (Man-
chester, 16).

This symptom indicates failure of the field time-
base section. Check the field timebase valves and
associated components. Also ensure that good con-
nections exist between the field output transformer
and the field scanning coils. A fault almost anywhere
in the field timebase circuits could cause the effect.

=T e am e e En e En G S e G S e ey

QUERIES COUPON |

|
I This coupon is available until SEPTEMBER 23rd, 1965, and
I must accompany all Queries sent in accordance with the
| notice on page 571.

I PRACTICAL TELEVISION, SEPTEMBER, 1965

J

*
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vision signal was applied to the set and the set was
responding to this. It will be recalled that without
an aerial signal or with the set turned to a blank
channel number the line oscillator worked correctly,
only to be muted each time the aerial was connected
with the set tuned to a “live ” channel.

It will also be remembered that the set featured
flywheel-controlled line sync, and in Pye and equiva-
lent type receivers a pair of small metal rectifiers
or diodes is used in a discriminator network to
control the line oscillator. The action is that as the
line oscillator tends to deviate from the repetition
frequencv of the line sync pulses, the discriminator
produces a correction potential across its load and
this 1s fed to the oscillator to pull the frequency
into step with the sync pulses. Depending upon
which way the oscillator tends to drift or deviate.
the control or correction potential rises positively
or negatively about a mean value.

Now, since the line oscillator blocking was a
function of the signal, it is reasonable to suppose
that the connection in terms of the fault is related
to the section common to both the signal and the
line oscillator. Namely, the discriminator.

This, in fact, tumed out to be true. The blocking
was caused by an abnormally large correction
potential being fed to the oscillator valve from a
very much unbalanced discriminator. Indeed, the
unbalance was due to open-circuit of ome of the
rectifiers.

Published on the 22nd of each month by QGEORGE NEWNES LIMITED, Tower House,

in England by WATMOUGHS LIMITED, Idle, Bradford: and London.

Southampton Street, London, W, end tLed
ale Agents for Australia and New %ealand: éoﬁ%N & &?‘CH

Alsia) LTD. Subsecription rate including postage for one year: To any bart of the World. £1.9.0.
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SETS & COMPONENTS

OLYMPIC Il TV. Sae. for itemised
price list. AJAX ELECTRONICS, 18A
Rumbold Road, Fulham, S.W.6.

PRINTED CIRCUITS
Olympic T.V. 50/0 per set etched and drilled
raady for use.
Your own drawing printed, etched, returned
in three days.
S.A.E. for all details to

EDEN ELECTRONICS

140, Eyhurst Ave, Elm Park,
Hornchurch, Essex.

« HEATHKITS ” can now be seen In
London and purchased on H.P. Free
- brochure, 'LACE-~
MENTS LTD., 126 Hamllmn Road,
West Norwood SE27. GIPsy Hill 6166.

Practical Television Classified Advertisements

RATES: 4/- per line or part
thereof, average five “ordx to line,
minimum ? lines. Box No, 1f- extra,
~\(l\01‘h=nmmlls must be prepaid
and addressed to A(l\er(isemont
Manager, “‘Practical Television”
Tower Houm, sSouthampton Street,
London W.C

SETS & COMPONENTS

(continued)}

OVER 300 ELECTRONIC COMPO.
NENTS in one great parcel including
printed circuit panel with condensers,

resistors, coils, diodes, tramsistors,
silicon x‘ecnﬂews, pot,emiometem IF's,
valve bases, tuning condensers,

transformers, etc. You can’t afford to
miss this great bargain offer. Send
10/- plus P. & P_2/6 to D. & W.
224, West Road, Westcliff-on-
See,. "Bssex.

MULLARD BYI00!

WITH 25 ohm limiting resistor.
ONLY 6/-! {Guaranteed)

ALSO: EF80, ECC8i/2, EBF89, 5/-
EB91, 2/6, ALSO TUBES!

LISTS, MAIL ONLY.
M/s E. A. JOHNSON,

12 Pank Avenue, New Barnct

50 TRANSISTORS, all tested, marked
and guarant AF., , SiYicon end
P.N.P. Unobtainable elsewhere at this
low pu'ioe of 36/., plus P. & P. 1/-.

LTD,, 224 West Road, West-
m-onw Essex
R..& R. RADIO & TV
44 MARKET STREET

BACUP, Lancs.  Telephane: 465
6F13 416  6FIS 5/~ | 9BW6  S5/-
6K25  10/- | 6U4gt  5/- | 6FI 2/6
6/30L2 5. | EB9I 1. | EF80 16
EBFB0 5/- | EBFB9  5/- [ECL8O 4/
EF9)  2/6¢ | EFBS  5/- [30F5  6/-
ECC82 4/- | EY86  4/- [PL36 76
20P3 5/~ | 20P4 76 |PL82  4l-
30PL)  5/- | PL38  &/- | PY83  §-
PCCB84 4/ | PCFBO  4/- | U30L  §/-
PCL83 S/~ | PL8I Sil.  IOP13 56
PL83  4/- | PYBI 36 20F2 56
PZ30  5/- USOlI  7/6 |20P5 6/
10F| I/« | 10LD!1 /- [30P4 776
10Pl4  5/- | 20L) 5- | PY82  5I-
20D1 2/- | 20P1 66
30FLI 66 | 30P12  §/-
PY32  6'- | 6LIB 46

Post 6d. per vaive. Three or more
post free. Ex. used Equip.
Turret Tuners ex TV as removed,
8/-, post 2/9.

Line output transformers, scan
coils, etc. State make and model
No. with all enquiries.

Fireball Tuners, as removed 14/6.
Selected Tuners, 18/- post 2/9.
Ekco Line output shrouds, 8/-
incl. post.

TV Transistor pre-amps, Band |,
2 and 3. £3.17.6, post paid.
Model B4S, covering any ten chan-
nels in Band 4 or 5, £4.5.0, post paid.

State clearly the channel you require.

TUBES. AERIALS. VALVES

U.H.¥. aerlals. Bands I, II & III aerials.
U.H.F. transistorised boosters. ITV
boosters. Regunned TV tubes. Valves, etc.
New and second-hand TV sets, Transistor
Radlos and ail types of Electrical Appli-
without obligation.
Coaxial cable. fluorescent light fittings,
all at speclal prices to the trade and Home
Engineers. S.A.E. for list.

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
nr, Chippenham, Wilts. Tel. Marshfield 236

TV SPARES, fully ertd. Makers’
Parts Telep\ho'ne orders semt same
day C.0.D. Line O.P. Trans. Murphy
V240/250. 79/8 v270/280, 89/8, Ekco
T311, 330, 22'1 231, 327 serles and
Pye VT4 etc., all 62/6. Most iypes
smocked Send S.AE. for quote. Add
4/-, p.p. Ekco/Ferr Plastic Hsgs, 15
KINGS (ORPINGTON) LTD,, 8 Cray
Parade, Main Road, St. Paul's Cray,
Kent. Orpington 30566.

FULLY GUARANTEED
LINE OUTPUT TRANSFORMERS
NEW FROM STOCK

EKCO U25 TYPES
EMERSON ALL TYPES 40
FERGUSON 306-308 -
HMyv [865-1869
Our Streamline REWIND Service is
now 24 hours. A few of the types are
listed below. -

All at
BUSH TV 79 92, 115, 105,
COSSOR 950.
DECCA DM35, DM45, DMC/D/2IC.
DEFIANT T4i, 4109.
ENGLISH ELECTRIC T4i.
GEC BT312,
KB NF70, NV4O OVI0, PVYP20, Etc.
MASTERADIO TK7T, TG2|T TO4.
PAGEANT 7P20.

PYE 300s, etc.

PILOT 17U,

PETO SCOTT 1737, l6!l, 738.
PHILCO 1019, 196], 1030.

PHILIPS 17TG, 100U, 1768U, etc.
REGENTONE T2IFM, TEN-6-FM, 143,
RGD 1756, 600, 610, T2), DEEP 17.

SOBELL T21.

ULTRA 200C VTi6l, 2380.

;&ame Output Transformers Rewinds,

Please send old L.O.P.T. SAE all enquiries.

P. & P. 4/-. C.0.D. 6/- extra

WITWORTH TRANSFORMERS LTD.
26 ALL SAINTS ROAD
LONDON W.Il BAY 9071
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TELEVISION TUBE SHOP

NEW TUBE Specialists

AW36-20, 21 £5.12.6
AW36-80 ...... .£5. 7.6
AW43-80 ........ .£6. 7.6
Aw43-88, 43-89 £6.12.6
AW47-90, 91 £7.10.0
AWS53-80 ........ £7.12.5

AW53-88, 53-89
AWS59-90, 59-91 ....
Ci4BM, FM...........

C17BM, FM, HM
CI7LM, PM, SM ..
C21 HM, SM, TM..
CMEI402 ........
CME1702, 1703
CMEI705 ........coviieinnnenen.
CMel901, 1903
CME2101 ......
CRM93 ...
CRMI24 ...........
CRM141,2,3,4
CRM152, 153.....
CRMI71,2,3

14KP4A, 141K
171K, 172K, 173K .

Reprocessed  Tubes

Manufacturers
available at £1
the above prices,

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 10/-, via B.R.S. or
18/- via passenger train. Add 2/6
for Comprehensive Insurance.

TERMS £2 down (plus carriage)
balance £1 per month.

Midland Stockists:—
Amateur Electronics Co.
240 Lichfield Road, Aston,
Birmingham.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON S.W.ll. BAT 6859

JUST SOUTH OF THE BRIDGE
OPEN SATURDAY UNTIL 4 p.m.

each less than

a
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SETS & COMPONENTS

(contznued)

A 1. POST FREE BARGAINS

RECLAIMED VALVE
STOCK CLEARANCE

B34 8/« PEN46  2/-)UCH42 b&/-10Pl3  3/9
kB4l £/-IPL33 8/-1763 8/-110P14  3/9
EBS] 6d. ' PL82 2/-268 3/8{20D1 1/6
EBFB0  3/9|PL83 2/-|8F1 1/=|20F2 4/3
ECC82  2/-[PY31 1/816F13 2{8/20P1 3/~
KCLBG 1/8PY80  1/8|GF14 3/-120P3 3/-
E¥42  2/9 PYS8) 1/8(6F15 3/8/20P4 8/-
EF80 8d. PYS2  1/8|6L1 393015 4/9
EL42  4/3|PZ30 1/8|6L18 8/-180FL1  3/9
KT33C 2/9|T41 4/6 61’25 3/-130PL1  3/9
L63 2/-U31 a/8 {=|30P12  3/9
N37 3/- U281 3/9 6/30L2 2/8|186BT 7/6
PCF80  8/8[UB41  8/8[10C2

PCL83 3/3'UF42  1/9(10F1 6d.

EF80 8/8 Doz. EB91 5/~ Doz. ECLSO 14/- Doxz.
Above prices only while present stocks fast.

A.l. Radio Components

14 The Borough, Canterbury, Kent

TUBES—FAMOUS MAKES!

MW43/69, AW43/80, CRMI71/2, AW43/88,
etc. ALL BRAND NEW & 100% (Top
manufacture). All €6.2.6. Carriage paid.
LISTS. One Year's Guarantee Card,
Also rebuilt 43/69, 36/44, 95/-1

NEW VALVES. 12 months’ guarantee!
BY100, EYS), EY86, PYBI, PYBOL ... 77
PL8I, PCF80, PCLS2, 30C1, PCB6-8 . 9'
PY800, BY 100, EBF89, EF89, 72/- doz. mixed

FREE lists of valves, tubes, Transformers
by Murphy, Ekco, Pye, Bush, etc.

Return of post service
P. BEARMAN, 43 Leicester Road,
New Barnet, Herts. Tel. BAR i934

TELEVISION TUBES

Unused and Guaranteed

£s.d.
14 MW 36-24 Cl4FMetc. ... 4176
14" AW 36-21 CME 1402 etc.... 4 17 6
177 MW 4369 CRM |7l etc. ... 517 ¢
17" AW 43-80 CRM i73etc. ... 517 6
17" AW 43-88 CME 1703 etc.... § 17 6
19" AW 47-90 CME 190} etc.... 7 2 6
19" AW 47-91 CI9AHetc. ... 7 26
21" MW 5320 MW 53-80 etc.... 7 12 6
21" CME 2101 CRM 2l2etc. ... 7126
13" AW 59-91 CME 230l etc.... 7 17 6
24" MW 6180 C24 KM etc. ... 817 6
and many other types ALL available

from stock. CARRIAGE {5/,

C.R.T.S., 35 Broomwood Road
ST. PAUL’S CRAY
Orpington 21285

ALTON, 105 Manor Lane
LONDON S.E.I12
LEE Green 9713

SONIC RADIOS
92 Caledonian Road
LONDON N.I
TERminus 0322

Practical Television Classitied Advertisements
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SETS & COMPONENTS FOR SALE
(continued) (continued)
DIRECT TY REPLACEMENTS LTD., HAMMER FINISH PAINT.. The
largest stockists of TV components in modern flnish for electroanics. Can
the U.K L:ne Ou:pu; Transformers, be bprushed or sprayed. Blue or

Frame Outpui Transformers, Deflec.
‘or Coils for most makes. Official
sole suppliers for many set makers.
Same Day Despaich Service. Terms:
C.0.D. Or CWO Send S.A.E. for
quotes and Night Telephone:
GIPsy Hlll 6‘66 amilton Road,
West Norwood

TV SPARES

Fully Guaranteed Makers Parts
Telephone Orders sent same day
tine Output Transformers

126

Albz 324 etc., 47'6. Bush TV53, 79/6;
Tv80, 95'-. Cossor 930.9, 52/6. Ekco
221-231-284-310-311, 69/9; 330 etc., 7213,
Ferranti 699, 72/3. Ferg. 306T-308T 55/
HMYV 1840-1848, 6216, Murphy 240-250.
70/-; 270-280, 85/-; 310-350, 70/-; 410-540,
85’-‘ 659-759. 707-. Pye VT|7 Cwiz.
CTMI7, 65/%
Any other make or model supplied,
Scan Coils from 55/
Some used parts available.
EKCO-FERRANTI SHROUDS
176 each. P. & P. {/- each.

SPECIAL—
Exchange Ekco-Ferranti L.O.P.T.s 40/-,
plus Old L.O.P.T.
Indoor ITV/BBC Aerials from 19/6;
BBC2, 30/-.
Free Insurance and Quantity discounts
Open all day Saturdays
Terms: C.W.0. or C.O.D.
Post & Pack. 4/-

T.C.S.

M/O Dept.
BROCKLEY T/V LTO.
28 Brockley Cross London, S.E.4
Tel.
TIDeway 5394 (Day) RODney 7917 (Night)
CALLERS WELCOME

FOR SALE

500 TELEVISIONS a0t workmg from

5/-, Callers only 38 Whitehorse
Lane, E.1. Opposite Stepney Green
Station,

ONLY

—but it fetches in station
after station, loud and
clear! Holde 10 cigar-
ettes — yet cleverly

ASTONISHING CIGARETTE RADIO -
conceats highly senaitive.

18/6
B 4 \en & perfectly ordinary
e packet of cigarettes!
fully transistorised cir-
< enit ({nel riny batterv).
" Even s young bhoy can

Silver, 2ioz. tins 3/6, post 6d.; Fpint
7/6, post 1 9: 1 pint 15/, posi 2/9.
Orders over 30:- post free. Retailers
supplied. Write for details. Amazing

results. Return of post service.
FINNIGAN ALITY PAINTS
(PT), Mickley Square, Stocksfleld,
Northumberland.

METAL RECTIF.ERS

RECTIFIERS—CONTACT CO.LED

14RA1282 (FC101) type 350 v., 25 18/8
14RA/1283 (mnsee Silfeon. EOI 18/— F(‘lle 28
RECTIFIERS—FIN. TYPES

Equivs. for RM4 ll/C RM5 17/6; 144988 18/8:

14A86 10/6; 14A97 11/8: EK2 15/-; EKd 15/-;
14A049 19/~ LW15 19/-; LW: 19/- 14A100 19/-;
FWI12V, 1A §/+; YA 7/-; 4A 10/6.

SILICON TV 7/8, or with iustr. resistor-condenser
/=

MULTIMETERS from $2/-.

Btamped envelope for fuii Iatest selection and
bargain ofters in cheap meters and transistor radios
Under £1. P. & P. 6d., over £1. Post Free.

NO C.0.D.

.DURHAM SUPPLIES

175 DURHAM ROAD, BRADFORD 8, YORKSEIRE

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

BO: , T6a Godwin Street,

Bradford 1.

FOR SALE. Cathode Rafe Tube Plang,
comprising three complete Pumping

Sets, Welders, Testing Equipment,
elc. Offers. Also new Cossor Tele-
check and Marker Generator Model
1322, Offers. Box No. 43. A
WANTED

NEW VALVES WANTED . EY51.
EY86, PCC84, . ‘POL83;
PCL83, PYB!. R19, 30P18, U25 etc.

Best cash prices by return. DURHAM
SUPPLIERS, 175 Durham Road.
Bradford 8, Yorks. -

SERVICE SHEETS purchased.
HAMILTON RADIO, Western Road,
8t. Leonards. Sussex.

A PROMPT CASH OFFER for your
surplus brand new Valves and Tran-
sistors. H.8. Beverley Housa.
Mannville Terrace, Bradford 7.

URGENTLY WANTED: New, modern
Valves, Transistors, Radios, Cameras.
Tape Recorders ahd Tapes, Watches.
Tools, any quantity. 8.

16 New Street, West
Staffs. Tel. 2392,

DAMAGED AVO METERS WANTED,
Mode!s 7 and & Aav condition. Anv
quantity, HUGGETT'S 2-4
Pawson's Road. West Croydon. .
SEMI-TRANSPARENT SCREEN . for
ghllips Projecuon model, Type 1400.
ox No.

I o
Bromwich.

MISCELLANEOUS

reremble it in under 2 howrs. Nn soldering. No TELEVISION SETS FROM 35/.i 20
uxXperience  Decessary, Oaly 18 connections, . S
From our buiging testimonial flle, Mr. D. B. of (!)?15 2540 ?;’:ﬂex%%n: oa'k}a Ear}g
Huddersiield, writesi—=.,./ have jmnd the parts Rey" Borks ’ »
in_and it is working mndafuu, ading, T
ALL PARTS Semi-C ABC

Plans, etc.. ONLY 18/8 pnu wc Post. ete. CONYERT ANY TV SET into an

CONCORD ELECTRONICS LTD (B/P.T.1L)
9 WESTERN ROAD, HOVE

e
\Pasts available separately)

WwWWwWWwW.americanradiohistorv.com

Oscilloscope. Instructions and dia-
grams 12/6. REDMOND, Dean-
close. Portsiade. Sussex

)

(Continued on next page)
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SERVICE SHEETS

SERVICE SHEETS, Radio, TV., 5.000
models, List 1/-. S.A.E. enguiries.
TELRAY, 11 Meudland Bk. Preston.

STATE MODEL No. Radio 2/-, TV
2/6. S.A.E. Darwin, 19 George Street,
St. Helens, Lancs. .

SERVICE SHEETS (75,000), 4/- each.
Callers welcome. ALWAYS OPEN.
5 South Street, Oakenshaw, Bradford.

SERVICE SHEETS, also Curreant and

Obsolete valves for sale. JOHN
GILBERT TBELEVISION, lvl:,G S'Fe -

herd's Bush Road, London X
SHE 8441. Nr Goldhawk Rd. Station.

RADIO AND TV SERVICE SHEETS.
All makes end models from 1924.
4/- each plus s.a.e. If we haven’t got
it you won't get it. GRIMSDYKE

10, 71, Merrion Ave., Stanmore,
Middx.

SERVICE SHEETS

For all makes of Radio and Television—
1925-1965. Prices from 1/-.

Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catal of 6,000 dels, 176.

All types of modern and obsolete valves.
Radio and TV Books. S.A.E. lists enquiries.

HAMILTON RADIO
Western Road, St. Leonards, Sussex.

SERVICE SHEETS

4/- each, plus postage

We have the largest supply of Ser-
vice Sheets for a!l makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country (speedy
service).

To obtain the Service Sheet you
require, please complete the at-
tached coupon:

Name: ...covee
Address:

To: S.P. DISTRIBUTORS
44 OIld Bond St., London, W.I

Please supply Service Sheets for the
following:

MaKe:. . eitiiercrcsesossoscectrcrseseseecses
Radio/TV

Model No...cceeerenee.e. Radio/TV

[ F VTP PSP PPN

New 1965 List now available.

I also require list of Service Sheets
at /6.

{please delete items not applicable)
I enclose remittance of .........cceesueee
MAIL ORDERS ONLY (Sept PT.)

Practical Television Classified Advertisements

EDUCATIONAL

THE INCORPORATED PRACTI-
TIONERS IN RADIO & ELEC-
TRONICS (I.P.R.E) LTD, Member-
ship Conditions booklet 1/-. Sample
copy of LLP.R.E. Official Journal 2/s,
post free. Secretary, Dept C, 32 Kid-
xéwrf Road, Caversham, Reading,
erks.

" September, 1965

| TELEVISION BOOKS

ON FREE TRIAL!

Then oniy 5/- per week for those you keep!
20—TELEVISION SERVICING HANDBOOK.

352 peges, nearly 200 illu trations by Gordon J.
King. Hecond edition (Enlarged). 36/8
including postage.

A ghoroughl_v practical handbook for professional

Price

SITUATIONS VACANT

RADIO AND TV Exams. and Courses
by Britain’s finest home-study School.
Coaching for Brit.I.R.E., City and
Guilds Amateur’'s Licence, R.T.E.B,
P.M.G. Certificate, etc. Free brochure
from British National Radio School,
Russell Street, Reading.

PADGETTS RADIO STORES

OLD TOWN HALL
LIVERSEDGE, YORKS
Telephone: Cleckheaton 2866

17in. 13 Channel Untested complete TV
Sets. 50/-, carriage 10/-.

14in. 13 Channel Untested TV sets. 30/~
carriage 10/-. Well packed but sent out at
owner’s risk.

Special Offer. Brand new rebuilt TV Tubes.
12 months Suarantee (not seconds), MW43/69,
£3,5.0, MW36/24/44, 37/6, carriage 10/-.

Single Phase 240 volit 1400 r.p.m. i-h.p.
motor with pulley, 28/-, less pulley, 24/,
fully guaranteed, ex washing machine.
Carriage 8/6.

One Sixth H.P. Motor.
post 6/¢.

240 volts, 15/~

VALVE LIST
EX. equipment. 3 months’ guarantee

EL9 1/8 | 20P4 8/6 | PCC84 4/~
2/~ | U801 8/¢6 = PCL#82 5/-
281 /- | PCL85 5/-
/= | PL36 5/-
/- | 12AT7 3/-
- | 6CHE6 1/6
/- | R18 3/8
6 | ARP12 1/8
5/- | 807 5/-
3 EF50 1/-
/- Doz. 8/
/- | EF80 1/6
/- Doz. 10/-
/- | 6K7
/- Doz. 10/~
/- | 6VE
/- Doz. 18/~
/- | 6K8
PY82 /- Doz. 18/-
20P1 4/- ' PCF80 4/- | U2 5/-

Bush 9in. TV Set, BBC Only, Untested but
complete. 21/-, carriage 10/-.

Just the Job for a Scope. Tested with
good tuobe, 55/-1 BBC-ITV, All channels,
75/, carriage 10/-. Well packed but sent at
owner’s risk.

Spare Tubes. 100%, 17/-, carriage 7/6.

PM Speakers, ex TV sets. All perfect.
Rola, 6 x 4, 3/-, post 2/-; six for 20/-, post
free.

Goodmans, 7 x 4, 5/-, post 2/-; six for 32/-
post paid.

Philips, G.E.C., Plessey, 6in. and 5in.
round, 3/-. post 2/-,

Reclaimed TV Tubes, Six Months’ Guar-
antee. Mullard MW43/80. 30/~ Mullard MW
43/69, 30/-: Mazda CRM 172, 30/-: Mazda
CRM 142, 17/-. Carriage 10/-.
Ex. R.A.F, Battery amp. complete with
two Valves, Key Switch, Transformers etc.,
2/-, post 4/6.

Please mention
“Practical Television”
when replying to
Advertisements

www americanradiohistorv com

rs and also of great interest to radio amateurs,
students and apprentices. Has procedure charts to
help you get Tepairs done faster. A good companion
volume to the Covne Pin-Point T.V. Troubles.
200—TELEVISION SERVICING COURSE.
I¥ you want to clear up a few thoughts on the fune-
tion of Television receivers, you will find this course
book very refreshing. It's a big value too. Waa
originally sold as an expensive Howme Study Course
for very much more than the modest price now
asked. You get 198 quarto pages of instruction and
it is by M. N. it one of the g
anthorities on television and radio repair.
Price Onty 37/8, including postage.
22— PIN-POINT COLOUR T.V. TROUBLES IN
15 MINUTES.
By Robert G. Middleron. 548 pages. 362 Check
Charts..
Just about the blggest and most useful book on
Colour Television repair available anywhere. Now
in the time tn seriously consider Colour T.V. and
this is the best book we have seen published so fgr.
At, 48/~ including postage, it is big value and we know
you will enjoy using this manual.
9—PIN-POINT TRANSISTOR TROUBLES IN
12 MINUTES,
By the world famous writer on transistors, Louis E.
Garner, Jur.. 485 pages.
A very practical handbook using the famous Coyne
Check Chart Trouble Shooting method, Covers all
kinds of equipment including radios. T.V.s, Audio
Amplifiers, Preamplifiers and just about everything.
Hundreds of photos, {llustrations. diagrams, check
charts, etc. Price 49/-, including postage.
39—RADIO & ELECTRONICS COURSE.
216 pages, quarto size, 35 complete lessons. .
You will find this course easy to understand.
practical. Early lessons make fundamentals clear
even to the beginner while other lessons will give you
the practical knowledge of an expert. Adapted from
an expensive Home Study course. If yon are just
atarting Into radio or T.V. repairs we believe you wil)
find this mannal invaluable and use it for constant
reierence, Price 41/-, including postage.
8—PIN POINT T.V. TROUBLES IN 10 MINUTES.
QOver 340 cross indexed pages. Quickly and easily
pin-points the trouble in any T.V. get. Covers 70
symptoms, 700 trouble spots, 50 time saving check
charts, 280 diagrams. S8ee previous advertisements,
NOW REPRINTING, will accept orders for
delivery in four weeks’ time. This I8 one of the best
manuals we have ever handled, well worth waiting
forl Over 30,000 copies now used in the U.K. alone!
Price 41/-, including postage.

IRONCLAD GUARANTEE
Any book not satisiactory may be returned within 0]
days post-paid for full refund of the purchase price.

FREE BOOK OFFER!

1If you include cash with order we will forward a free
book of your choice irom list on coupon for each
buok ordered. These books are authoritative and
Jorded with useful information. Would cost at least
4/8 to 5~ each in vour regular book store!

FREE TRIAL COUPON

To SIM-TECHDTECHNICAL BOOKS
ept.
West End, Southampton, Hants.

[ Please send the following books I have circled:

29 200 22 B
39 8

1f not delighted I may return any book post-paid
without further obligation on my part., Otherwise
I will pay cash or 5/- weekly (10/- fortnightly)
commencing not later than 10 days aiter delivery.
1 am over 21 years of age. (If under 21 parent should
place order.)

I would like you to send me a free book
a8 indicated below. 1 enclose cash t0 the suin o1

& e d.
ac book, [T book.
[] Electronics Gadgets [ ] Radio Instruments
book. book.

NBINE | evneeeroanerantonrecsoccsoscscanncsnse
AQATES8 ceveeaseonaaressmnenonsosnssssasrasnss
trssssumsresanresncesannserasaceataens

Cit¥uiaessocessonssonese COUNY . iiiinearnae on
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PRACTICAL TELEVISION ]

RE-VIEW!

REBUILT TUBES!

You’re safe when you buy from

SURREY.

D ¢ Each tube is rebuilt with a completely
new gun assembly and the correct voltage
L HERE IS WHAT YOU
D ¢ Each tube comes to you with a guarantee PAY:
card covering it for a year against all but
breakage. 12in. ... ... £4.15.0
D ¢ Each tube is delivered free anywhere 14in. ... ... £5.0.0
in the U.K. and insured on the journey. I5in £5. 5.0
Each tube is rebuilt with experience and i
* know-how. We were amongst the very 17in. ... - £5.5.0
first to pioneer the technique of rebuilding 19in. ... ... £5.15.0
television cubes. 2lin. .. .. £1.50
RE-VIEW ELECTRONIC TUBES Cash or cheque with

237 LONDON ROAD, WEST CROYDON,
Tel. THOrnton Heath 7735

order, or cash on delivery
—Discount for Trade—
Old Tubes Purchased

SAME DAY SERVICE

NEW! TESTED! GUARANTEED!

VALVES

SETS 1R5, 185, 1T4, 334, 3V4, DAF9L, DFI1, DKSI, DLS2, DL%M.
Het of 4 for 15/-. DAF96, DF96, DK96, DLY6. 4 for 24/8.

LATGT 7/8 7B6 11/9DACS2  7/3ECKFR6 10/9‘ MUIl4 4/-[T\ 86F 1018
IHGGT 7/3'7RT 7/8|DAFS1  3/8 KCH35 6/~ N18 8/8
INSGT 7/8 7Ch 719 DAFYG e/- ECH42 8/3[NI10s 7/11 l]zd 878
1RO 5/9 DCCYn  6f9 ECHAL 8/~ P95 8/91°47 8/8
184 4/9‘ DF33 7/9‘ BCLS0  8/3/1"C97 - Us2 4/8
1R85 5/- BFOL 1/8 ECLR2  6/8IPCCRY  5/8'U54 8/8
iT4 9/9 DFYs  B/='ECLAG  BJB PCCNO  B/6 UITH 3/6
2P 718 DH76 3/8 EFu0 3/9‘]’(‘}%0 /8,191 10/-
3A5 3/9 HUTT 4/- El41 8/3 PCIS2 879|281 8/6
3Q4 4/9 hHX1  12/8 EF%0 4/9|PCFR4 718|301 1119
as4 4/9 DK32 79| EFXs 5/-|PCFR6  813Itinal 15/9
KAL) 4/3\1‘]\01 4/9|EFre 6/8'PCFROE 879 UABCRO 5/9
504G RGT 8f9 DKY2 8/-'EF~9 4/3 PCFRO2 8/8|UAF42  7/9
5Y3GT 5[3 12Q7GT 4/3 DK96 8/8 EF91 2/8|PCFK05 9/6/UBC41  6/8
BZAG/GT8/9|19BGSG 8/9 DL33 7/9| EF92 2/6/PCLR2  6/3|URCAL  7/3
4/30L2  8/8|20L1 12/8| DL35 5/8EFu7 7/8/PCLR3  9/-|UBFB0 8/~
BALS 2/-|20P3 10/9|DLY92 4/8|EF183  8/9/PCL34  8/83 UBFHY 5/9
6AMS 2/6120P4 13/8{11.94 5/8/EL33 8/8 PCLRG  8/-|UCCs4  §/-
6AQ5 5/620P5  11/9 DLYS 8/- EL38  11/9 PENA4 6/6|UCCRS 6/9
6ATS 4/- 25L6GT 4/3 DM70 4/11EL41 6/9| PEN383 9/6/U'CFs0  8/8
6BAS 4/6/30018 9/8| DY R 8/9 K184 5/-|PEN36C15/-|UCH42  7/6
6BES 4/8(30F5 8/6“)\’!(7 8/-|EL95 5/8 PF1.20017/6/UICHSL  6/6
6BHS 5/-(30FL1  8/8'EABCRO 8/- EMi4 8/8 PL3G 8/9 UCLB2 7/
6BJ6 5/8(30L15 10/8'EAF42 7/6 EMs0  8/3 PLKI 8/9|UCL83 8/9
6BWE  7/9|30L17 12/- ER41 4/-|EM81 713 PL82 5/8/UF41 8
6FI3 8/8/30P4 13/8 EB91 2/-1EM84 5/8|PL83 8/-1UF42 4/6
GF14 9/-|30P12  7/6EBC33 6/~ EM87 8/6:PLA4 6/3 UFRS 6/3
6K7G 1/8 30P19 13/8/EBC41l  6/9/EY5L 6/3|PL50C 14/- UF89 8/3
BSKAG 4/3130PL1 8/ EBRFX0 8/-IEYRG 8/-|PL801  7/8 UL41 7/3
GKRG 7/6 30PL13 10/9 EBF83 7/8 EZ40 6/9 P\{ 5 78 UL44 15/
6pas 8/8 30PL14 11/8 EBFRY  8/8/ EZ41 8/8 8/9|UL46 8/6
4QTG_ 5/8(35L6GT 6/3|EC40  8/8|EZR0 4/.\1’\('{& 8/9'ULss  5/9
6Q7GT  7/9|35W4 4/8'ECCSL 379 EZK1 4/8 PYBO 5/83 UY4l 4/9
A8L7GT 4/8(35Z4GT 5/8 BCCH2  4/8 1'W4/500 8/3 PYS&1 5/3 UYRS 518
6AN7GT 4/953KU 8/6 EUCUS3  7/- 61733 14/6 PYS2 5/- VI'4B 12/8
HV6G 3/8 6063 12/8 ECUR4  8/3 tizn7 8/8 PYS3 5/9 W6 3/6
HV8GT  8/86 B% 4/8 ECCC'85 58/ K'Th1 6/6 PYB0OD 6/8/W77 276
6X4 3/8|C'L33 9/8 ECFR0  7/6/ KT76 7/8 TH21C  9/6 X79 28/-
$X5GT 6/3'CY1 12/6 ECF82  6/- ME1400 15/-TH233 7/9 277 2/8

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS
STAMFORD HILL REDBRIDGE, ILFORD
LONDON N.l6. STA 4587 ESSEX. CRE 744§

Postage on 1 valve 9d. extra. On 2 valves or more postage §d. per valve extra.
Any Pared] Insured against Damage in Transit 6d, extra,

BBC2, TV, RADIO & TAPE REC. SPARES

UHF/625/BBC2. Modify your set to BRC2. 1955 to 1963 models
covered. Manufacturers’ tuners, IF panels etc. Send for free lists.
SPECIAL OFFER. Complete Pye/Ekco UHF conversion kits:—
tuner, transistorised IF and T.B. panel, fittings, circuit, etc. New in
manuf'ers cartons. Normally 18 Gns. Our Price £8.10.0, post 3/6.
Can be used to convert all makes of receivers,

TV SIGNAL BOOSTER UNITS. Sensational gain all stations,
trans., plug-in types, LABGEAR (Pye) BBCI/ITA or BBC2 75/-
PERDIO BBC2 70/-, LABGEAR (Pye) MASTHEAD 105/., Post free.
CRTs. Rebuilt. new guns, fully guaranteed 12 months, Mullard.
Mazda 14”7, 17” £4.5.0; 110° £5.5.0; 19", 21~ £6.10.0. Carriage 10/-.
LINE OUTPUT TRANSFS. Popular types available, brand new
exact replacements fully guar. A selection which can be supplied:—

PHILIPS 1768 to 17TGI00 etc.. STELLA |

8617 to 1007, etc. ... . . 96%6 ] A1u0 LOTA
EKCO 22 to 33 (U25) types . o 4216 A ailable for
FERRANTI 1001 to 10t) (U25 types) . 4216
EKCO/FERRANTI (U26/perspex types) ... 7276 |Alba  Peto
FERGUSON 406 to 606 etc. 74/6; 306, 308 4216 | Cossor Scott
MARCONI VTI57, 158, 160, 161 etc. . 7416 |Decea  Pilot
PHILCO 1000, 8776; 1010, 1019 etc. 7476 GEC. ROD.
KB Royal Star PYP20, QVP20 ... 1876 ‘K.B. Dynatron
HMYV 1840 to 1854, 68' 1865 to |869 . 42/6 Ultra Regentn.

1870, 1890, 1910, 1920, etc.. 74'6 | Emerson Ete.

SOBELL T517, 346, 48'6; other models . 71’6  McMichael
PAM, INVICTA all models . ‘

PYE ail types available V4 to V700 etc. oo 4/6

Postage and Packing for above L.O.T.s 36. C.O.D. 2/6 extra.
SCAN COILS. Frame o/p frame osc. transf., width/linearity
coils, sound o/p transf., mains droppers, control knobs, dual vol.,
controls, line osc. transf. resistors, condensers, etc.

TUNER UNITS. Fireball, Pye Miniature, incremental, turrets,
channel coils, technical replacements service available.

TAPE REC/CHANGER. Drive Belts, Heads, Pinch Wheels,
Idlers, Motors for most British (incl. WALTER) and Continental.
SALVAGED COMPONENTS. Large selection for popular
models, clean, serviceable condition. turrets, transformers, etc..
ENQUIRIES invited, prices by return. C.O.D. despatch available.

MANOR SUPPLIES

’ 64 GOLDERS MANOR DRIVE, LONDON, N.W.11
{Callers: 589b, HIGH ROAD (nr. Granville Rd), N. Finchley
| N.12). Open all week incl. Sat., HIL 9118 (Day) SPE 4032 (Evg.).
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for everything in..
COMPLETELY

REBUILT, RE-SCREENED, RE-ALUMINISED
TELEVISION TUBES
]

SUFFOLK & MIDLAND LEAD THE WAY!

Regular buyers of Suffolk and Midland Tubes have learnt to rely on their outstanding quality.
Every tube guaranteed 12 months with proved PERFORMANCE & RELIABILITY

PRICES FROM £4.10.0 EACH — WRITE FOR BROCHURE

SUFFOLK TUBES LTD MIDLAND TUBES LTD

1/3 UPPER RICHMOND ROAD 477 483 OLDHAM ROAD

Tel: Vandyke 4304,5267
THE LARGEST

PUTNEY, LONDON, S.W.I5

INDEPENDENT REBUILDERS

MANCHESTER 10
Tel: Collyhurst 4412

IN THE U.K.

FREE

Have you sent for your copy?

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

SATISFACTION OR
REFUND OF FEE.

Whatever your sge or experience. you cannot afford
to miss reading this famous book. If you are earning
less than £30 8 week. send for your copy of
“ENGINEERING OPPORTUNITIES” today—FREE.

70 AMBITIOUS ENGINEERS

= THE'LATEST EDITION OF ENGINEERING OPPORTUNITIES

WHICH 1S YOUR
PET SUBJECT?

Mechanical Eng..
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automnobile Eng.,
Reronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

AM.LMech.B,
AMICE,

Gen. Cert. of Education
Eto.. eto

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE/20), 29 Wright's Lane,
THE B.LE.T. 'IS THE LEADING ORGANISATION.OF ITS.KIND IN THE WORLD

London, W.8

A

1

INCLUDING

RACTICAL T )

EQU‘PMEN‘ The speciahst Elee-

Basic Practioal and Theore. (ronici_ Division of
tic Courses for bekinners is B.LET.
Radio, V.. Eleotronios, NOW offers you a
Eto., AM.LE.R.E.. City & reallaborarory train-
Guilds g air home with
Radio Amateurs’ Exam. practical equipment.
R.T.E.B. Certificate Ask for derails,
P.M.G. Certificate
Practical Radio

Badio & Television Servioing B.1.E.T.
Practical Electronios
Eleotronics Enginesring SCHOOL OF

Automation

ELECTRONICS

POST LOUPON NOW ¥

Please send me your FREE 156-page
“'ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)
NAME
ADDRESS

SUBJECT OR EXAM SE 20).

THAT INTERESTS ME

www americanradiohistorv com
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