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i PRACTICAL TELEVISION

Build your own Aerials. ..

]

v

/W,

MARLBOROUGH, WILTS. Phone: 657/8

January, 1962

All orders over £1 from
January to August will

be allowed a cash discount
of 109%

HARVERSON SURPLUS CO. LTD.

83 HIGH ST., MERTON, S.W.I9 Cherrywood 3985/6/7

14 WATT HI-FI AMPLIFIER KIT
- [ £6-|9-6 P‘ssylspl

A kit designed to meet the
exacting requirements of the
audio enthusiast, yet remain
within the price range of the
average constructor. A
stylishly finished monaurai
amplifier with an output of
14 Watts from 2 EL84's in
push pull. Super reproduc-
tion of both music and speech
(Frequency response -+ 3dB
¢/s-60 Kc's with negligible hum.) Separate inputs for mike and
gram allow records and announcements to follow each other
and make this amplifier ideal for small halls, youth clubs, etc.
Fully shrouded Linear output transformer (to match

3.15Q2 speaker), and fully shrouded mains transformer (these
alone are worth over £3.10.0). 2 independent volume controls,
and separate Bass and Treble controls are provided, giving good
lift and cut. Valve line up 2 EL84's, ECCB83, £F86 and EZ80
rectifier. All parts down to the last nut and bolt, including
valves, heavy gauge metal chassis finished in glossy hammer
green enamel, mains and output transformers finished to match.
(Simple instruction booklet 176, free with kit.)

SPECIAL OFFER . . .
6 TRANSISTOR RADIO in kit form

] Special offer. Limited quantity only of new ex-manufacturers’
parts to make a 6 transistor 2 wave band superhet chassis.
|deal for portable or table radio. All parts including transistors,
ferrite aerial, printed circuit, etc., but EXCLUDING speaker
and cabinet. Few Only. £4.19 P. & P.
Simple instructions 16 (Free with kit). 19.6 216

THOUSANDS

REBUILT TELEVISION
TUBES——

Y% A NEW GUN IN EVERY TUBE
v BUY DIRECT FROM THE FACTORY
% 18 MONTHS' GUARANTEE

12 inch £5.0.0 14 inch £5.10.0
17 inch £6.10.0

Immediate dispatch on receipt of Remittance
Carriage and insurance 12/6 extra

£1 Refunded on receipt of your
old Tube

For the benefit of South Coast customers we have an
agent in BRIGHTON. See our classified
advertisement for further details.

SPECIAL TERMS TO THE TRADE

MARSHALL’S for TELEVISION LTD.
131 St. Ann's Road, Tottenham, London, N.15

STAMFORD HILL 3267 & 5555

VIEW ON

www americanradiohistorv com
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Technical
Tramming
in Radio,

Television

and |

- Electronics

Engineering *
with

PRACTICAL TELEVISION

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

Choose the RIGHT course:

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

ICs provides thorough coaching
for professional examinations:

Brit. LR&.E.,, City' and Guilds Tele-
communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.):
C. & G. Radio Amateurs.

THERE ARE 1S COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.

FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1C8 Prospectus listing examinations
and 1Cs technical courses in radio,
television and electronics pLUS
details of over 150 specialised
subjects.

161

LEARN AS YOU BUILD

Practical Radio Courses

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

Other 1 CS courses include:

MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE &
WOODWORKING.
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY, '
etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . .

i el R T Yy ———

I INTERNATIONAL CORRESPONDENCE SCHOOLS |

1 (DEPT. 165). INTERTEXT HOUSE, PARKGATE RD., LONDON, S.W.II H

| PLEASE SEND FREE BOOK ONuwiiivrsiisirronsinenmessienenssrnnneenssssnessnnens :

D NAME coveeveiiiviiiiiieeeee v B PP |

U 4DDRESS oo errneerranina trretnneseesnnsesernnnasenaarnrnns |
|

| ......... L R P T TR T LRI |

| occupaTion.......euu........ 0000000 C0O00AcACA0000600 vevnserenes AGEurinrnns 0000000

I 1.6%
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162 PRACTICAL TELEVISION January, 1962

BENTLEY ACOUSTIC CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090
EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED, TELEPHONE AND
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OA2 1716 |6FI 272 (12AC6 158|77 8- [DL68  15/- [EFSO(A) 77- |[HVR2 20/- [PY32 1216 |UBL2I 23710 | Transistors
OB2 1716|6F6G 7!- [12AD6 1778(78 6/6 [DL72  15/- |EF50(E) 5!/- [HVR2A  6/- |PY80 716 |UCC84 14!l |and diodes
OZ4 5/-16F12 416 [ 12AE6 14/3(80 9/- | DL92 T!. |EF54 57- 1KF35 8/6 (PY8I 8/6 |lUCCBS 9/- (CGIC  3f-

IAS 6/-16F13 1116 {12AH7  8/-{83 i5/. | DL94 76 |EF73 10/6 |[KL35 8/6  PY82 71-lUCF80 17/- [CGA4E 3/
IA7GT 12/-16F23 1076 [12AHB 1216|85A2  16/- |DL96 8'6 |EF80 6/-1KLL32 2572 |PY83 8/6 |UCH2! 23/10 [CG6E 3.
IC5 1216 |6F24 1276 |12AT6  7'6 |90AG 676 |DM70 7’6 (EF85 6/- [KT2 5. |PY88 137 \UCH42 9/6 |CG7E_ 716
D6 1076 6F33 76 [12AT7  6/-|90AV  67/6 (EBOF 30/-|EF86 106 [KT33C 10/-'PZ30 20/5 |UCH8! 976 |CGIOE 3/-
1Gé 1776 | 6H6 3. [ 12AU7  616]90C1 16/- [EB3F 30/- |EF89 9/- |KT36 30'7 (QP2I 7-1UCL82 (176 {CGI2E 3/-

IH5GT 1076|6)5 5/- [12AX7  7/6(90CG 37/6 |EIBOF 34/6 [EF9I 476 [KT41 23/10 |QP25 14/6 [UCL8B3 1979 |GD3, 4, 5,

L4 3/6|6)6 576 |12BA6  8/-[10I 13/6 |EASO 2/- [EF92 4/6 |KT44  12/6 |QSI50/15 UF4§ 9/-1 6,8 4l
iLDS 5/-16J7G 6/- | 12BE6  9/-(150B2  18/- |EAT6 9/6 |EF97 13/7 {IKT6l 1276 1076 |UF42  12/6 |OAT70 3.
ILNS 5/-|6J7GT 106 |[12BH7 21/9|I185BT 34/- EABC80 9/-|EF98  13/7 |[KT63 7~ |RI2 9/- (UFB0  10'6 |OAT73 3
INSGT 10/6|6K7G 51- 112)5GT  4/6304 1076 [EAC9| 4/6 |EF183 191 |[KTé66  15/-1RI8 14/- |UF85 9/- 10A79 3.
IRS 6/6|6K7GT  6/- | 12J7GT 9/61305 10’6 [EAF42  9/- [EFI84 12/6 |[KT88 24/-|RI9 20/5 |UFg6  18/4 |OAS8I 3.
154 9/-16K8GT 1076 |12K5  18/4|807 7'6 {EB34 2/6 [EK32 8/6 |KTW6! 6/6 | RGI/240A |UFB9 9/-10A86 4l
iS5 6/-|6K8G  6/6 [12K7GT 576|956 3/- |EB4I 8/6 (EL32 5. [KTwWe2 7/6 54/ |UL4L 9/- |OA9I 316
T4 3/6(6K25 2075 |12K8GT 14/-[1821 177 |EBSI 4/. [EL33 126 |[KTW63 6/6 |RK34  7/6 |UL44 272 |OA95 316
U5 6/-l6L1 23710 [12Q7GT 5/-(14033L 12/6 |[EBC3 23’10 [EL34 15/- |[KTZ41 8- |SP4(7) 14/6 |UL46 146 |OA210 11/
2P 2712{6L6G 8/- |[125A7  8/6|5763 12/6 (EBC33  5/- |EL38  27/2 |KTZ63 776 [SP4l 316 |ULB4 8/6 |OA2IL 20/-
3A4 6/-|16L6M 9/6 (125C7  8/6|7193 5/-1EBC4l 86 EL4I 9!-1L63 6!-|SP42 1216 {UM4 17/8 |OCle 48/

3A5 10/6(6L7GT 716 [12SG7  7!/-|7475 7'6 |[EBC8I  8/-[EL42  10/6 [MHL4  7/6 [SP61 3'61UM34 17/8|OCI9 48!-
387 i2/6|6L18 13/- |125H7 87619002 5/6 |[EBFB0  9/-|EL8I 17/- |MHLD6 1276 |SU25 2772 |UMB0  (5/810C22 28/-
3D6 5/-16LD20 1674 {125)7 8/6| AC/PEN EBF83 14/3|EL8B3  20'5 [ML4 8/6 | T4l 9/- |URIC (971 (OC23 87!
3Q4 T1616M7 8/- [12SK7  6/-] S5-pin 23710 |[EBF89  9/6 |EL84 7'6|MS4B 23710 |TDD4 12/6 |UU6  20/5 [OC26  25/-
3QSGT 9/6{6P28 2772 |125Q7 1V/6] 7-pin I5/-fEBLL  30'6 |ELBS  14/3|MUI12/14 8/ ITH4F 27/2|UU8B  27/2|0C28 25/-
354 7'-16Q7G_ 6/6 |125R7 876 AC2PEN/ EBL21 23/10|EL86  17/8 |N37 23'i0|TP22 I5- [UYIN 19/ {OC29 45/.
3v4 7'616Q7GT 11/~ {12Y4  10/6] DD 126 [EBL3! 23/10 |EL9! 5/-|N78 2015 [TP25 i5/- [UY21  17-|OC35 2576
SR4GY 17'616R7G__ 10/- [19AQ5 10/6| AC6PEN 716 1EC52 5/6 |EL95 106 [NI08 23710 |TP2620 34/- (UY4! 716 |OC44  1/-
SU4G  6/6(6SATGT 86 [I9HI 10/-1AC/TP 34/- |ECS54 6/-|ELB20 1971 |N308 21711 [TYB6F 13/7|UY85 T7/-10C45 10/
5v4G  10/-|65C7 76 120D)  15/8|ATP4 5. [EC70  12/6 |[EL821 27/2[N339 15/-|UI2/I4 8/6 |[VMP4G 15/-|OC65 22/6
5Y3 6/6|6SG7GT 8/- |20F2  27/2|AZI 19/1 [ECBl  27/6 |[EL822 1916 |P6l 36 1U16 10/- |VM54B I5/- |OC66  25/-
5Z3 20/5(6SH7GT 8/- [20L1  27/2|AZ31 10/-|EC92 13/7|EM34 96 |PABCB8014/3|UI9 48/6 (VP2 1216 |OC70 66
524G 9/-165)7GT  8/-|20PI  27/2|AZ4l 14’3 |ECC32 5/6|EM7! 23/10|{PCC84 8'-|U22 8/- |VP4 15/. |OC71 66
6A7 1076165K7GT 6/- (20P3 23/10(B36 15/- {[ECC33 8/6 [EM80 9/-|PCC85 916 |U24 30/7 {VP2B  14/6 |OC72  8/-
6A8 9/-165L7GT 6/6 |20P4  27/2;BL63 7/6 [ECC34 2512 |EMBI 9/-|PCC88 18/-|U25 18/5 |VP4B 23/10 |OC73 16/
6ACT 4/-|6SN7GT 576 (20P5  23'10)Cl 12/6 |[ECC35 8/6 [EM84 1076 |PCCB9 1176 U26 i0/- |VPI3C  71- |OCT75 8-
6AG5  5/6|65Q7GT 9/- 125A6G 10/6|CIC 12/6 |[ECC4023/10|EM85 17/8 |PCF80  8/-|U3l 976 | VP23 6'6 |OC77 15/
6AG7  T'6{6SS7GT 8!-|25L6GT (0/- LI 2772 ECC8I 6/-1EN3I  53/- | PCF82 10/6{U33 272 VP4l 6/- [OC78 8l.
6AKS 8/-16U4GT 12/6 [25Y5G 10/-|CBL31 23710 |ECCB2 6/6 [EYSI 9/-|PCF84 17/-1U35 27'2 [VRIO5  8/-(OCs8l 8-
6ALS 41.16USG  T7/6 [25Z4G  9/6|CCH3523/10 |ECCB3  7/6 |EY83 17/- |PCF86  157-1U37 27/2 [VRIS0 716 (OC139 24/-
6AM6  41616UTG 816 |25Z5 9/6|CK506 6/6|ECC84 9/-|EY84  14/-|PCL82 10/-[U45 136 [VT6IA  5/-|OCI70 136
6AQ5  T/6|6V6G 71-125Z6G 10/-/CL33 19/9 [ECC85 8/6 |EY86 9/-{PCLB3 1076 |U50 66 [VTS0L  5/-|OCI71 14/6
6AT6 T1-16V6GTG 8/- 275U  20/5|CV63 1076 |[ECCB8 18/-1EZ35 6/-|PCLB4 1276 |US2 66 | W76 5/6 |OC200 16/6
6AU6  10/-16X4 5/-128D7 7-1CY1 1971 {ECF80 1076 1EZ40 T/- |PCLBS  17/-1US54 20/5 (WI18BM 6/~ 0C203 24/-

o]
@
*

6B8 5-16X5GT 6/-[30C! 8/-|CY3l  I1/-{ECF82 10/6 |EZ4I 7!- |PCL8B6 17/-|UT76 6/-IWI07 191 |OCP71 29/6
6BA6 7/6|6/30L2 10/- |30F5 6/-|DI5 10/6 |ECF86 20/5 |[EZ80 7/- [PENA423/10 (U191 170 |W729 20'5 (T)| 40/
6BE6 6/-17B7 8/6 (30FL1  10/-1DAC32 1076 |[ECH3 2772 |EZ8I 7/- |[PEN25 476 (U201 171 | X41 15/~ (T)2 45/-
6BG6G23/10(7C5 8/~ {30L1 8/-|DAF9I  6/- |ECH2I 2310 |[FC4 15/- |PEN45 1976 [U25] 14/- | X61(C) 1216 |T)3 50/.
6BH6 8/-17C6 8/- 130LI5 11/6(DAF96 8/6 |[ECH35 6/6 |FW4/5008/6 [PEN46 7/6 (U281  20/5 | X63 9!-|TP1 40/-
6Bl6 6/-|7H7 8/- |30P4 12/-1DD41_ 1413 [ECH42  9!- |FW4/800 8/6 [PEN383 ~ U282 2312 |X65 12/6 (TP2 40/-
6BQ7A I5/-|7R7 1216 [30P12  7/6|DET25 7/6 [ECH8! 9/-{GUS0 4l/6 23/10 |U301 23'10|X66 1216 | TSI 10/-
6BR7 1216|757 916 [30PLI 1076/ DF33  10/6 |ECHB3 14/3GZ30 9/- |[PEN/DD U329  14/-|X76M  147-]TS2 1276

3
6BR8  19/1|7V7 876 |30PL13 13/6|DF66  15/- |[ECLBO  9/-1GZ32 10/- 4020 34/-|U339 17/~ (X78 23/10|TS3 157
6BW6  8/6|7Y4 716 {35A5  21'9|DF9I 376 ([ECL82 10/6 {GZ33 20/5 (PL33  19/9(U403  17/-|X79 23710 |TS4 24/.
6BW7  6/-|8D2 3/6 135L6GT 9/6|DF96 8/6 |ECL83 19/91GZ34 14/-|PL36 12/- |U404 8/6 | X109 1778 {V30/10P 28'6
6C4 5/-|19BWé6 158 [35W4 76| DF97 9/.1ECL86 |17/-[GZ37 120/5|PL38 27/2{Us01 30/7 [XD().5) 6/6 {VC/R2 9/3
6C5 6'619D2 4/-(35Z3 1971 DH63  6/6 |[EF9  23/10 | HABCS0 PL8! 1016 |U4020 191 [ XFGI 185  XAl0L 9/-
6C6 6/6(10CI 131- |35Z4AGT 6/-}DH76  5/- |EF22 147- 1376 | PL82 716 |UABC80 9/- [ XFY12 9/6 {XAl02 10/~
6C9 13/6{10C2 2772 (35Z5GT 9/-;DK32 12/- |EF36 4/-|HL2 716 | PL83 9/- |UAF42  9/6 [ XFY34 18/-|XAL03 15/
6CI0 9/-[10F1 2772 143 10/-1DK91 6/6 |[EF37A  8/-1HL23 15/8|PL84 13- |UB41  12/- | XH({1.5) 6/6|XA104 18/
6CD6G 37/5|10LDI 1 1674 [50C5  10/-|DK92 9/~ [EF39 5/6 |HL23DD 7/6 [PL820 1971 [UBC4) 8/6 | XSG(1.5) 6/6 | XBIO2 6/
6CH6 9/-[10P13  15/- |50CD6G DK96  8/6 |EF40 15/- | HL42DD PM84 17/8 [UBCBI 1176 (Y63 7'6 | XBI03 6/6
6D6 6/6(10P14 19/9 37/5/DL33 9/6 |EF41 9!- 1919 (PX4 10/6 |UBFBO  9/- |Z66 1776 [ XBIO4 7!
6ES 12161 12A6 5/~ 1S0L6GT 9/6/DL66 1716 [EF42 1076 IHN309 2572 |PY3I 17/- [UBF89 9161277 4/6 IXCI101 676
PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS
Resistors, ¥ watt 5d., | watt éd., close tol. 1/=; Standard tubular condensers, .001-0.1 mFd
9d.; Midget ceramics, any size, 9d.; Low voltage electrolytics 1/6; Sub-miniature eiectro-
lytics, 3/-; Wire-wound resistors, 5 watt /3, 10 watt 1/6; Filament transformers, 6.3 v.
tapped at 4 and 2 v., 1076; Valveholders from 5d.; Volume controls, less switch 3/-, with
double pote switch 4/6; Mains droppers, .1 amp, 2000 ohm, .15 amp, 1500 ohm 6/-, .2 amp,

Line output transformers, scan coils, hori=
zontal and vertical output TX's, horizontal
and vertical blocking TX's. Delivery from
stock., S.A.E. for quote or sent C.0.D

1000 ohm, .3 amp, 100G ohm, /6. Prices from 39%6.
ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS GUARANTEE, AND ACTUALLY IN STOCK,
WAVE CHANGE METAL RECTIFIERS Ffull List with ratings free for S.A.E.
SWITCHES. ALL 5/3 | DRMIB 13-\ RM-1  5/3 14A86 1716 | 14B130 350 | 14RA 1-2-8-3 20/- | I8RA I-1-16-} 6/6
DRM28B 1576 | RM2 776 | 14A97 25/-| 14B26I el (FC3ly (FCI16
| pole, 3 way. 2pole, 6 way. | DRM3B 156 | RM-3 779 | 14A100 27'- | 14RA 1-2.8-2 1776 | 16RD 2-2-8-1 12/- | I8RA 1-2-8-1 11/~
| pole, 12 way. 3 pole, 4 way. | | w7~ 211- | RM-4 14/- | 14A124 28-| (FCl01) 16RE 2-1-8-1  8/6 | I8RD 2-2-8-1 |5/-

4 pole, 2way. 4pole,3way. | gM.0 7711 | RM-5 1976 | 14A163 38/-' 16RC 1-1-16-1 8/6 1 IBRA L-1-8-1 416 | (FCI24)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT { AMP. TWO IN SERIES GIVE 240 VOLTS
AT + AMP. NO LARGER THAN A RESISTOR. 8/6 EACH.

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mfd., 450 v. 3.
32 x 32 mfd., 450 v, 5/9 | 60 x 250 mfd., 275 v. 9/6 200 mfd., 275 4. | Bmfd., 450 v. 1’9 | 16 x 16 mfd., 450 v. 4/
50 x 50 mfd., 350 v. 7/~ | 100x400 mid., 275 v, 12/6 mid., % “ | 16 mid., 450 v. 2/9 | 32x32mfd,350v. 4
64 x 120 mfd., 350 v. 8/3 | 100 mfd., 275 v. 3/- | 100x200 mfd.,275v. 976 | 32 mid., 450 v. 319 8 x 16 mfd.,, 450v. 39

Post/packing charge 6d. per item. Orders over £3 post free. C.0.D. 2/6 extra. Full List, with Terms of Business, éd.
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30-5.30. Early Closing Saturday.
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REPLACEMENT TUBES

REBUILT CATHODE RAY TUBES ARE NOW USED BY
OVER 809, OF RETAIL SERVICE DEPARTMENTS
AND RENTAL ORGANISATIONS

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S
LEADING GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT
CATHODE RAY TUBES

SUFFOLK TUBES LIMITED MIDLAND TUBES LIMITED
1/3 UPPER RICHMOND ROAD 37 GEORGE STREET
PUTNEY, S.W.15. MANCHESTER, 1.

Tel: Vandyke 4304/5267 Tel: Central 4568/9

VIDEO REPLACEMENTS LIMITED
25 ADDINGTON SQUARE
CAMBERWELL, S.E.5.

Tel: Rodney 7550/7559

ALL TYPES - KEEN PRICES - PROMPT DELIVERY
WRITE FOR BROCHURE

Scotts Radio Ltd. Taylors Hi-Lite Ltd.

4 Church Street 162 Eastney Road 89 Southbourne Grove
Brighton Milton, Portsmouth Southbourne, Bournemouth
Tel: Brighton 26891 Tel: Portsmouth 35000 Tel: Bournemouth 44344
Weston Hart Ltd. Millards Southern Rentals R. Watson

236/8 Fratton Road 3 High Street Leathern Bottel

Portsmouth Aldershot, Hants. Wavenden, Woburn Sands, Bucks
Tel: Portsmouth 24125 Tel: Aldershot 20408 Tel: Woburn Sands 2027
Lawsons Ltd. Lucketts of Banbury R.E.S. Ltd.

36 Cornhill S57a/58a High Street 17/19 Paynes Lane

Bury St. Edmunds, Suffolk Banbury, Oxon Coventry

Tel: Bury St. Edmunds 3304 Tel: Banbury 2813 Tel: Coventry 28781

J. H. Sunderland Snell & Sons Ltd. Radiovision of Glamorgan Ltd.
11 Clements Street 204 High St. Nolton St., Bridgend
Rochdale, Lancs. Swansea Glam.

Tel: Rochdale 48484 Tel: Swansea 50518/9 Tel: Bridgend 2727

Wizard Productions H. Knowles J. Wildbore Ltd.

16 Withy Grove 54/56 Chester Road 6-12 Peter Street

Manchester . Manchester Oldham

Tel: Dea 2772 Tel: BLa 9031 Tei: Mai 4475

J. Charlesworth & Son Radio Services Ltd. R. I.. Television Services Ltd.
14 Hightown 30 Mona Street 33 Charles Street

Crewe Cheshire Amlwch, Anglese( Cardiff

Tel: Crewe 2535 Tel: Amlwch 594 Tel: Cardiff 26337/8
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COYNE’S NEW
PIN-POINT TV TROUBLES

Takes Headaches Out of all Servicing Problems!

Your most useful on-the-job “tool” !

SIMPLE CHECK CHART SYSTEM SAVES TIME!

This amazingly practical handbook shows you how to find the trouble in any TV circuit FAST
Simple cross-index tells you in what section you'li find cause of trouble. Handy Check-Charts
Cut waste time, ehminate hours o
Ne. 8.

then help you accurately locate the EXACT trouble spot.
aggravation, get right to the heart of the trouble in minutes!

TRY ANY THREE BOOKS
SPECIAL OFFER! covNE ELEMENTARY

PRACTICAL RADIO-TELEVISION SET OF THREE
VOLUMES, total 1,038 pages, sturdy Vinyl washable
covers. £3.12.6d. the set!

These three volumes present the principles of construction, operation and
tesing of radio and television equiptnent in a SIMPLE, EASY TO FOL-
LOW manner.

By using NEW & DIFFERENT methods of explanation these books
clearly explain the direct relation between the various paris of sete. This
infiormation is especially helpinl in repair work where many times a8 burned
out valve, resistor or trausiormer is actually caused by some other defec-
tive part of a circmt. Until the cause of the trouble is rewoved the parts
would continue to burn out. For this reason each part of tbe radiv or
television upit is explained, thns, making the matenal especially helpfui to
the experienced radioman, ay well as the amateur.

Oune very puportant way in which these books differ trom wany other
radio and television books is that the publishers did not try to assume the
“extent of technical knowledue” of the reader. Every subjcet is exptained
COMPLETELY—while at the same time keeping it brief and to the pot.

You wiil tind hundreds of photos, charts, diagrams, etc., in these books.
These have heen provided Lo make it easier to understand the expianations.
To get thia special offer, send no money now, then 12/6 aiter free exauunation,
and 20/- per month.

No. 8
Pin-Point
Transistor troubles
in 12 minutes (Coyne)

Trouble-3hoot every type of circuit in ALL
transistorized  equipment 520 pages: hun-
dreds ot ilastrations: 120 check charts;
1nchndes portable Transistor Wireless Sets,
Yreawplifiers, Hearng  Aids,  Amplifiers,
Car Radios, TV Sets, and special types of
equipment. Test  procedures,  troubie
shooting charty and wuch useml reference
data. Price 47/6,

No. 4 LATEST INSTRUMENTS FOR SERVICING RADIO AND TELE-
VISION. (Coyne.) R )
This up-to-the-minute book tells all about inodern radio, TV and electris
cal testing equptuent and how to use it. Money-tuaking short cuts on
troubiv-shooting, servicing, construction, and other jobs, Over 330
pages, 220 photos and diagrams. Covers Multimeters, Resistors, Qhm-
meters, Oscilloscopes aud Wauy others. Al Jata bas been pretested n
the Coyne radio shops. Yingl cloth cavers, 2¢/-.

No. 5 PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING
MANUAL, (Coyae.)

A book of 1ast time saving metheds for servicing TV receivers, !ncludes
dozens M new testing ideas ai! of which have been pruven ou the b
Coutents include TV Servicing wethods, TV Servicing Instrmnent
Tuners, Video b.F., Amphtier, alignment, ete,, with 200 crys<ts vlear

No. 22. PIN POINT COLOUR TV TROUBLES IN 15 MINUTES. Edited by
Rovert G. Middleton. (Coyne.)
This book deais with 150 types of faalty bictures and sound with ovet
1000 troubles which may be Lhe cause. Moiwe ol the subjects covered
are, Antenna, Tunet, Video and Lunnnance Aroplifiers, Matnces, Picture
Tubes (Black and White, and Caiour), One-Gun Tuues, Set up o1 Coont
Tube, Colour Killer and Antomatie Chrotie Control, Law Voltage, Power
Supply, TV sSound, ete. Picture Parters dection—362 Check Cnarts,
Diagrams and Photos, 542 pages. Price 47/6.

No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS.
eatures 60 circuits vou can bnild, 241 diaenuns. 308 pages. 12/8.
No.cs. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P. Manly.

{Coyue.)

Quick and concise answers to TV problemns in alphabetical order, eroes
indexed, fully illustrated, covers hundreds of guestions involving radio
TV, electronics operation and repair. 450 Sllustrations: photos, diagiams,
charte, test patterns, etc., 860 pages. Viuyl cloth covers. Price 47/6.

Muilard.
12/8.

Quickly and easily pin-points the
exact trouble in any TV set. Covers 70 symptoms, 700 trouble spots.
Over 340 cross-indexed pages; 50 time-saving Check-Charts; 293
diagrams and photos; explanation of circuits and designs.

Price 3176,

ON NO RISK FREE TRIAL

No. 19. REFRIGERATION SERVICE MANUAL. H. P. Manly.
Learn Reirigeration! This manual is a course in itself. Packed solid with
information to enabie you to do that repair job yoursei. Used by many
leachny retrigeration firme as a standard reference. Features 36d pages
together with 157 illustrations bound iu cioth. An excelient buy at only
£44- plus postage.

No. 7 TRANSISTOR CIRCUIT HANDBOOK. Louis E. Garmer, Jr. Coyne.
A practical Transistor Circuit Reference Handbook by the eminently
qualitied Loui# E. Garper, Jr., one of the greatest writers on transiator
applications. (overs Tranmstor Circuitry, Basic Circuits, Circuit Applica-
tions and General Reference waterial. Dozena of how-to-do-it lilustrations
with more than 200 circuit dlagrains, Over 400 pages. Vinyl cloth covers.

39/6. (When ordering this book Dlease be sure to clip the coupon.)
Noéllll. PRINCIPLES OF TRANSISTOR CIRCUITS. S. W. Amos, lliffe.
Noz.12lo. PRINCIPLES OF SEMICONDUCTORS. M. G. Scroggie, MLiffe.
No‘éﬁllo. TELEVISION RECEIVER SERVICING, Vol. 1, Spreadbury. Lifte.
No. 38, COLOUR TELEVISION. NTSC System, Principles and Practice.

P. S. Carnt, G. B, Townsend. lliffe. 85/-.

No.39. LOOK! NOW YOU CAN TAKE A COURSE

IN RADIO AND ELECTRONICS FOR ONE TENTH

THE USUAL COST!
By special arrangement, we are able to offer for the first time & new com-
prehensive conrse consisting of 36 leasots bound !nto a manual size 8in. X
1lin. Each page is divided into two columne. A wide column features the
usual text, while a narrow cotumn has the instructor's comnients, helpful
suggestions, additional pictures sud remarks to simplifv the difficuit parts.
We teet that many readers of Practical Television who require a basic
course of instruction will find this manual ot considerable assistance in
their stndies. 216 pages. Paper covers. Cash price 35/-. Time payment
price 10/- cash with order and two Mouthiy payments of 13/9.

No. 24, RADIO VALVE DATA. Compiled by “Wireless World™. Ilifte, 8/-.

No. 25, 1'§IHE OSCILLOSCOPE AT WORK. A, Haas snd R. W. Hollows.
lliffe, 18/-.

LIMITED OFFER! ACT NOW!

Just wail coupou for iree trial After 7 daye send only low price or return
books and pas nothing. 1f you keej more than oune book, send £1 after 7
days and £1 each wonth until completed (IBaximuw three books value not
exceeding £5.0.0). To buy one book send one-half in 7 days, and one-half
m 30 days.

o GES GED MU GED G GED GED RN G Muu SRR NN En NN DN E Sw R
phatos and diagrams, 437 pages. Washable vinyl cloth covers, Price 34f-. |

To SIM-TECH BOOK COMPANY (U.K.)
glail Order Division, DEPT. PTV17, Gaters Mill, Wesi-End, Southampton,
ants.

.. Please send me the Elementary Radio TV Set as per special offer.
|_ RUSH (Insert Book numher bere) ( )« y )

17] Tick bere it enclosing full prce, we pay postage (Coyne Books only).
Same 7 day money-back guarantee.

NAME

ADDRESS

City ... e N 6111 115 S————
Postage charges: Orders up to £3 al . b
OVERSEAS ORDERS PROMPTLY SHIPPED on receipt ol fuid

awount. Same guaranteed satisfaction.
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ITA and the Lines Battle

NOTHER stage has been reached in the lines controversy

by the publication of a booklet by the Independent Tele-

vision Authority setting out solutions to the problem from
an entirely different angle. They state that hitherto most of the
thinking about the change from 405 to 625 lines has been based
on the assumption that it would be necessary to transmit the
two existing services in duplicate for a long period—on 405 and
625 lines. At the end of this period, the 405-line transmissions
would cease and programmes would continue only on 625 lines.
The plan now outlined by the [TA, which would seem to be very
sound, differs radically from this, and is designed to avoid all
duplication. and retain the virtues of the 405-line transmission
for the present two national services. After outlining the reasons
why a change to 625 lines is desirable it suggests that an ‘ap-
pointed day’, on which all transmissions will be changed to 625
lines, should be nominated at the end of a transitional period,
during which new transmitters should be installed and new re-
ceivers placed on sale for the dual systems. They suggest that as
early as possible the planning and building of a national network
of UHF stations should begin, and arrangements be made for
the introduction, area by area. of two new programmes on 625
lines. They recommend that all future receivers which are manu-
factured should be capable of reception on VHF and UHF and
on 625 lines, and also on the existing VHF channels on 405 lines.
They point out that the future world market will undoubtedly be
a market not only for 625-line receivers, but also for dual UHF/
VHF sets. This is a completely different outlook from those we
have yet seen put forward and it will no doubt receive the atten-
tion that it deserves from the Pilkington Committee. Inciden-
tally, early in November when a Member of Parliament asked
the P.M.G. to hasten the Committee’s report, he stated that it
was not intended to press for an interim report and that the vital
problem of line definition should be properly solved before
thinking about colour.

On the latter point the ITA now point out that the problem of
colour is not a problem of transmission but one of reception.
They quote the position in the U.S.A., and confirm the point of
view which has been freely expressed, that colour should not be
introduced at all on 405 lines for it would be prohibitively
expensive, if not a mass-production impossibility, to make
satisfactory colour sets capable of reception on both 405 and 625
lines. It says, however, that on the ‘appointed day’ when all
transmissions will be on 625 lines, colour could be introduced at
once on both the VHF and the UHF services. It appears to us
that whereas all previous arguments about line definition have
been put forward by manufacturers of receivers and other
similarly interested parties, this new suggestion, coming {rom
one of the authorities interested only in the actual transmission,
will carry much more weight and is probably less biased. It will
be interesting now to see what reception the book will receive
from the trade and the general public.

T

Our next issue, dated February, will be published on January i9th.
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HOW TO MODIFY YOUR SET TO
RECEIVE FOREIGN TRANSMISSIONS

SOME time ago, interest was arouscd by a
report of reception of continental television trans-
missions by a Buckinghamshire service engincer.
It was achicved with an ordinary moditied
domestic television receiver.  Although doubtiul as
to whether such reception was possible in my area
(Liverpcol), it was thought worth investigating. So,
some time later, a domestic receiver was modified.
A matter of a day or so after the completion of the
modifications, an outside broadcast from Portugal
of a sports meeting was secn and, the following
day, test cards from Spain and Portugal were
received at strength. Since then, test cards from
Italy, Switzerland, Sweden, Spain, Portugal, Russia,
and Czechoslovakia have been received and recorded,
during periods of good reception, which never
seem to be more than a few days apart during the
summer months. Programmes too, have been
received, and 1t is interesting to compare the type
and quality of programmes from various countries
with our own.

This article gives details of how to carry out
the necessarv modifications for yourself and thus
have your own * window on the world !

Requirements

Although the modifications will only cost a
matter of a tew shillings, it is advisable to start
off with the right kind of aerial and a reasonably
good television receiver, or results may be
disappointing.

January, 1962

Receiver

The recciver need not be ultra-sensitive. The
receiver used by the author was a standard model
(bought, by the way, for 30s. {rom a television
dealer).  Almost any 13-channel or 5-channel set
will be adequate. It must of course be reasonably
sensitive (a good test of this is to see whether any
BBC stations other than the “local > can be
received at all). A fringe model is ideal.

It 1s very important that the set should be fully
tunable over the whole of the 5 channels in
Band I, either bv the fine tuner or by adjustment
of the local oscillator frequency. The former is
generally a feature of older receivers and for this
reason, and the fact that they employ easily-
modified group-boards, not printed circuits, they
are more switable for modification than modern
receivers.

Aerial

Various experiments proved that an elaborate
aerial system is not essential. Naturally, a good
acrial means good signal strength, but it must be
remembered that signals may come in from any
point of the compass, and that a multi-element
array can oniy give a good signal strength from
signals within a small angle.. Thus, unless such
an aerial may be rotated, it is more likely to be
a hindrance than a help. A dipole or “ H  aerial,
at as high a point as possible, is advised. It should
be “tuned ” to the middle of the band ie. a
channel 3 aerial should be used if possible. If
such an aerial is nor available, a simple dipole can
be made and, provided it is erected in a high place,
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such as a loft or attic, and the aerial lead is not too
long, very good results can be obtained. Using a
simnilar aerial, hung from a light in an attic with the
receiver a few yards away, many different test-
cards have been received. To test such an aerial,
tune to a weak BBC station (if possible) and then
try moving the aerial for best results. (It should
be mentioned here that all transmissions were
received with the aerial vertical.)

Local Conditions

There is no need to worry too much about local
conditions. If the reception is poor, it is probably
due to an obstruction limiting reception in one
direction. But as was mentioned earlier, signals
may come from any direction, and it is reasonably
certain that signals from a few countries should
be able to weave their way through the hills and
gasholders to your aerial!

If, on the other hand, poor reception of the BBC
is caused simply by distance from the transmitter,
then there is the advantage that weak continental
signals will not be blotted out by the BBC signal.

Modifications

Because all Continental transmitters use a
different standard from that of the BBC and ITV,
British receivers will not produce a picture when
supplied with a Continental signal, unless certain
modifications are carried out. These modifications
are not drastic, but are essential. They have been
designed so that anyone who knows his way round
a television can perform them, and the receiver
can still be used for normal viewing after the
changes have been made.

Most stations use the 625-line system with
negative modulation and F.M. sound. Therefore,
an unmodified receiver, when confronted with
these signals would show sloping white lines (the
sync pulses) on rthe screen. This is what to look
for on an unmodified receiver to see whether
signals are present.

The television test pattern of Radiotelevisione Italiana.

TELEVISION 167

The sound associated with the Continental video
signal cannot, unfortunately, be received with the
picture as the sound carriers are on the wrong
side of the vision carrier for the L.F. in the receiver.
If sound is regquired, another receiver must be
employed or a separate tuner for the sound section
of the receiver.

The first step is to modify the video section
for negatively modulated signals. This is achieved
quite simply by reversing the video detector diode.
The typical circuitry surrounding this stage is
shown in Fig. 1, and the positive/negative switch
circuit is shown in Fig. 2. D1 is the original diode.

DI
Last
IET,

']' (

Fig. |—Typical video detector circuit.

From last
LE amplifier
R —

A valve diode is shown, but matters would be
unchanged if a crystal diode had been used. D2
is the extra diode used for the Continental stations.
It will be noticed that this diode is the opposite
way round to the original.

In some receivers, the interference limiter and
video detector are both provided by a single
double diode valve (e.g. EB91). If this is the case,
and the limiter is not required, the limiter circuit
may be removed and the spare diode used as D2.

The switch, SW1, should be placed on the
chassis within two or three inches
of the original diode. This is so that
all wiring is kept short, to prevent
oscillation, or losses which might
cause poor sensitivity. The switch
should be of the small toggle or
slide type. After completion, slight
readjustment of the last I.F. trans-
former may be necessary to restore
the picture to its former strength.
The effect of switching to
“ negative ” when tuned to a British
station will be to make the picture
darker and negative. This will be
accompanied by almost complete
loss of sync. .

The next step is to convert to
625 lines. This is achieved quite
simply by increasing the frequency
of the line timebase from 10,125¢/s
to 15,625¢/s. This can be done, in
same cases, by readjustment of the
line hold control. However, if the
range is insufficient, the yalue of the
series resistance 1s too big and
should be replaced by a resistor of
half the value. The line hold con-
trol may then need to be replaced
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by a IM potentiometer to enable the lower fre-
quency to be obtained as well. Setting the control
is difficult unless equipped with an oscilloscope.
(For those with a good ear, it is approximately the
point where the line whistle becomes inaudible.)

The alternauve, and certainly the most accurate
way is to wait until signals are received, and then
simply lock 1n a picture.

Unfortunately, the change in line frequency
makes the readjustment of certain other controls
necessary. Owing to the fact that the line output
transformer 15 made to work most efficiently at
10,125¢/s, on 15,625c/s the transformer works less
efficiently and therefore the EHT voltage drops.
Thus, the tube becomes more sensitive, the frame
scanning has more cffect and consequently the
picture height doubles (approximately). The
width would also increase were it not for the fact
that the scanning coils do not respond as well to
the higher frequency. Refocusing may also be
found necessary.

It will be noticed when viewing a 625-line test-
card, cramping on the left hand side will be
evident. Readjustment of the horizontal linearity
control should clear this, but will, of course upset
the linearity on 405 lines.

The extent 1o which these faults occur will
depend on the type of receiver used.

From
LF

Fig. 2—The circuit of Fig. | modified by the addition
of a switch and crystal diode to permit reception of
signals with negatively modulated vision signals.

Reception

Because of the distance of the transmitters, con-
tinuous and reliable reception is impossible.
Reception of signals from distant transmitters must
be dependent on periods of good reception con-
ditions. These come, usually in * batches ”,
probably governed by solar activity, etc., similar
to short wave reception. These periods may last
two or more hours, then fade. It is important to
be able to recognise such periods and to be able
to find the stations., :

Signals

The first sign will be a buzz on channel 2,
between channels 3 and 4, or on channel 3. The
buzz (which 1s of course the vision signal on sound)
will increase in volume’ as time goes on. The
picture will be found by tuning the fine tuner,
or oscillator core towards the low frequency end
of the band (i.e. towards channel 1). If the
picture is very close to the local BBC channel. the
two sync pulses will tend to oppose each other,

L
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preventing a weak signal from locking. A strong
signal, however, will suffer from no more than
patterning.

Times -

Although reception may be possible at any time
of the day, signals seem to be strongest in the
morning between 10 a.m. and 12 noon. Viewing
at this time has the advantages that, in most
countries, test-cards are being shown, o making
identification easy.

Programmes

The best ime in the afternoon is between 2 and
3 p.m. Test-cards are still being shown, but
Portugal (or Spain) starts what seems to be a
;féi%ols’ broadcast at about 2.30 p.m. (all times in

At about 4 p.m.,, a film is shown on Portuguese
television. Often this is a British television film
with the translated dialogue superimposed. Test
cards then reappear at about 6 p.m. At 8 p.m,
the programmes restart on Portuguese and Spanish
television.

Reception Patterns

Reception at night seems to be more frequent
though not as strong as day time reception. The
reception of continental stations should be logged,
carefully recording times, test-cards, and strengths
so that some pattern of reception can be deduced
and the best viewing hours found for your
particular locality. .

Finally, it must be repeated that reception of
continental stations is unreliable, inconsistent and,
to some extent, unpredictable . . . the modifications
described do not automatically provide another 7
or 8 programmes.

R KRR

LAST-MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here’s
one you can arrange now ...in a few
moments . . .in the comfort of your own
armchair. A year’s subscription for
PRACTICAL TELEVISION s the ideal gift
for friends who are TV enthusiasts.

But hurry! You must order now to make
sure that the flrst copies arrive in time for
Christmas. Simply send your friends’
names and addresses, together with your
own and remittance* to cover each
subscription, to The Subscription Manager
(G.3), PRACTICAL TELEVISION, Tower
House, Southampton Street, London,
W.C.2. We will despatch first copies to
arrive before Christmas, and send an
attractive Christmas Greetings Card in
your name to announce each gift.

* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES):—U.K. £1.5.0,
OVERSEAS £1.3.6, CANADA £1.2.0.
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No. 75—EKCO T283 AND T284

jHE ‘T283 is a 14in, table model with a turret
tuner loaded for the channels likely to be required.
The T284 is the 17in. version using an almost
identical chassis. The 14in. tube is a CRM141 and
the 17in. a CRM171. Many similar models were
marketed using different tubes, simplified line time-
base, VHF facilities, a PY32 valve rectifier in place
of the metal rectifier, a U26 in place of the U25,
and so on. The Ferranti T1001 and T1002 did not
have a fiywheel sync circuit and used a PY32 but
were otherwise similar in many respects.

Fault Diagnosis (T284)

Whilst on some receivers fault diagnosis, purely
from the symptoms displayed, is relatively simple,
one can easily draw the wrong conclusions with this
range. For erample, one could be led to helieve that
the tube is of lower emission than is in fact the case
due to a slightly leaky EHT capacitor (C93). One
could also well believe C93 to be shorted when in
fact the U25 is at fault; that the U25 is at fault when
the top of the line output transformer becomes con-
ductive. Thus, a few simple tests may save a lot

PRACTICAL TELEVISION
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By L. Lawry-Johns

of ume and money. This caution should also be
applied to the heater circuit. The symptom of “ no
heaters alight ” is extremely common and although
a valve heater could be o.c., in most cases the series
resistor, R131 (51€2), is at fault and a replacement
of preferably 10W rating or more will restore
normal conditions. This resistor is wired in series
with the thermistor R133. Here again, one can be
misled as there are occasions when a section of
R132, the mains dropper, becomes o.c. Despite
these various possibilities, correct diagnosis can be
made in a few moments, even withour a meter. A
simple neon screwdriver provides all the fault find-
ing equipment necessary. First, it is applied to the
chassis to ensure that the rzains leads are properly
connected. The neon must not light when touched
to chassis. If it does, reverse the mains leads (or
plug): The neon should light at each mains adjust-
ment terminals, 1-11 but not 12. Point 12 is con-
nected to the D.C. end of the metal rectifier and
the glow will be rather dull. If all terminals cause
the neon to glow, touch either side of R131. It
must glow on one side since this connects to the D
lead on the .mains panel. If the neon does not glow
at the thermistor end of R131, it is certain that R13]
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Fig. 1—The circuit of the line timebase.
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is o.c. and inspection will probably show a dis-
coloured patch on the body of the resistor denoting
the point of fracture.

If, on the other hand, the neon fails to light at
one or more terminals on the mains panel, say 9,
10 and 11, the 66{2 section between 8 and 9 is o.c.
An o.c. section need not cause the heaters to go
out as some sections are purely concerned with the
A.C. supply to the metal rectifier, and if one of
these sections is defective there will be no H.T. and
thus, apart from the heaters lighting, the receiver
will not operate,

Heater Failure

If all sections of the dropper are “alive”, also
R131 and R133, the trouble is almost certainly due
to a valve heater becoming o.c. and the heater chain
may be followed with the neon from valve to valve.
The 6D2 and U191 valves seem most prone to
failure.

EHT Failure

There is little doubt that the most frequent
cause of trouble is in the EHT section. Whenever
the symptom of “ sound, no picture” is experienced,
attention should be paid to the right side screened
section. On most occasions the U25 may be found
glowing blue and this can denote (a) a defective
U25 (b) a shorted EHT capacitor or (¢) conduction
across the top of the transformer. The capacitor is
easily checked by removal of the cap and if the
blue glow dies down, the cap on the tube anode can
be removed and the lead from the U25 connected
directly to the tube (remove the circlip on the cap
to allow its connection to the CRT). If the picture
is restored, the capacitor C93 is, of course, most
definitely at fault. It sometimes happens, however,
that the defective capacitor causes damage to the
U25 which necessitates replacement of both.

If direct connection from the U25 to the tube still
causes a blue glow in the valve, it should be
replaced. Whilst doing so, attention should be
paid to the condition of the top of the transformer.

‘@ »
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ment of the transformer is advised. It is possible
to cut away the affected areas of Perspex and
suspend the U25 “ free ”, but this demands a good
deal of care, otherwise severe corona will take place.

Careful soldering and sleeving at both ends of
the valve is necessary, and even so, a discharge can
occur later. Whenever the receiver is not the
property of the repairer, a new transformer should
be fitted.
Replacement Transformers

When the replacement transformer is not of the
identical type to the original, attention should be
paid to the clearance between the sides of the
screcning can and the side members of the trans-
formers as close proximity can give rise to slight
arcing and white flashes across the screen. Some-
times, on one particular type, the protruding ends
of the 4B.A. threaded rod can be trimmed off, but
it is occasionally necessary to leave the screening off
completely and trust that no interference will be
caused to neighbouring receivers.

Lack of Contrast

When plenty of brilliance is available, but the
contrast is advanced fully, still leaving an absence
of “attack” on black and white, the 30FL1 (V9)
video amplifier and cathode follower is usually at
fault and this can sometimes be interchanged with
V17 (which is the sync separator/frame oscillator)
without detriment to the sync or frame locking. If
the contrast is thereby improved, a new valve can
then be fitted when convenient.

Lack of Contrast and Brilliance

The effect of the controls should be noted and if
advancing brilliance or contrast produces a negative '
picture of poor focus, it is reasonable to suspect the
tube omission, but it is first necessary to ensure that
the EHT is up to standard. Whilst a low emission
U25S will cause the picture to expand and fade as
the controls are advanced, it is possible that this
valve may be in good order but loaded by excess

Brown discoloration of the Perspex or more current due to a leaky C93 EHT capacitor or a
definite “scars” denote conduction, and replace- defective transformer. As previously stated, the
A
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Fig. 2—The heater chain.
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Fig. 3—The above-chassis layout.

capacitor may be bypassed by connecting the U25
lead direct to the tube and the transformer checked
by inspection. Normal EHT should give rise to
healthy arcing to a screwdriver blade placed near
to either end (of the U25).

Having cleared the EHT of suspicion the position
of the ion trap magnet on the rear of the tube
neck should next be checked although this is very
rarely out of position on this model.

Having made these checks, the fitting of a 12:6V
(or 13V) heater isolating transformer should be
considered since it is a characteristic of these tubes
that the heater resistance falls slightly giving rise
to reduced voltage drop (across pins 1 and 12) and
thus lower heat dissipation.

The provision of a transformer supplying the
required 126V can make the most marked difference
and tube replacement is thus rendered unnecessary
for a considerable period. Suitable supply points
for the transformer primary are the terminal to
which lead A or C is eonnected and any chassis
point. The existing leads to pins 1 and 12 should
be removed and connected together and the C lead
moved down one number (or the D lead moved up).
It is usually unnecessary to apply more than 12:6V
or 13V to the heater, but the extra boost tapping
could be used to advantage when the tube really
starts to lose emission.

(To be continued)
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(Continued from page 78 of the November issue

ﬂAVING now dealt with the components in

the tuner unit, we turn our attention to the function
of the many components which are featured in the
vision stages of a typical receiver. In Fig. 2 is
given a circuit embracing the common LF.
amplifier V3, the vision LF. amplifier V4, the
vision detector which, in this case, is an OA70
germanium diode, the video amplifier valve VSA,
which feeds the picture tube, and the vision inter-
ference limiter V6A.

The AGC line is also shown, but the control
potential which is applied to this is derived from
the sync separator stage and the components in
this section will be discussed in a future article in
this series. It has been necessary to show the AGC
line, however, for this is closely linked to the com-
ponents in the control grid circuits of the controlled
valves, including the tuner R.F. amplifier valve and
the contrast control.

Common I.F. Amplifier Stage

The 1.F. signals from the tuner are first applied
to an * adjacent channel rejector ” comprising 1101,
C101 and C102 and then fed to the common I.F.
coupling transformer 1.102/103. The rejector is
tuned by the core in L101 to a frequency corres-
ponding to the adjacent channel sound carrier. In
the case of a receiver with 38:15Mc/s sound I.F.
and 34:6Mc/s vision L.F. the rejector would be
tuned to 33-15Mc/s for minimum response in the
vision I.F. channel.

Adjacent Channel Rejector Fault

If this rejector were out of adjustment or if there
were trouble in the coil or associated capacitors, the
adjacent channel sound carrier would show on the
picture as closely-spaced, almost vertical lines, and
if the adjaceut station is providing a strong signal
in the area then the sound modulation of the
adjacent station may also break into the vision of
the local station. The adjacent station in this
respect is that station one channel above the
required station.

Resistor R104 is a part of the rejector, while R105
feeds H.T. via L102 and part of L101 to the anode

of the pentode of the frequency changer valve in
the tuner. The decoupling capacitor for that
circuit is C103. In the event of C103 developing a
short-circuit, considerable power would be
dissipated by R105 which would very quickly
become red hot, shed its paint in smoke and then go
open-circuit, thereby cutting off H.T. to the fre-
quency changer in the tuner.

Common Stage AGC

The sound and vision LF. signals appear across
1103 and are thus applied to the control grid of
V3 with C104 ensuring that the “earthy” end of
the coil is at chassis potential to R.F. while
giving D.C. isolation for the AGC voltage. AGC
decoupling is provided by R106 in conjunction
with C104 and AGC is applied to the grid of the
valve through R106 and 1103 from the AGC line.

The common stage is also biased by R108 in the
cathode circuit and negative feedback is eliminated
by the decoupling provided by C105. A small
amount of negative feedback is purposely introduced
by the unbypassed R107. The reason for this is to
suppress changes of input capacitance of V3 owing
to changes of bias by the action of the AGC. With-
out this negative feedback, the input capacitance of
the stage would alter considerably with changes in
bias and thus reflect across 1.102/103 giving un-
desirable changes in response characteristics of the
tuned circuit. Since the suppressor grid of V3 is
connected to chassis, this grid is also biased by the
voltage drop across the cathode circuit.

R109 is the ordinary screen feed and decoupling
resistor which works in conjunction with C106, the
screen decoupling capacitor.

L1104 is the common LF. anode coil which would
most likely be tuned to 37:25Mc/s for maximum
vision response. R110 is a damping resistor of which
the purpose is to provide the correct pass-band
characteristics. Between points Al and A2 is con-
nected the primary of the sound LF. transformer,
which appears in a section of a circuit that will be
investigated in a later article in this series.

H.T. voltage to the anode of V3 is fed through
R109, R111, L117 (the sound I.F. primary) and
L104, and an open-circuit in any of these would
put beth sound and vision out of action. Coil 1105
in conjunction with C107, C109 and R112 comprise
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the sound rejector circuit. This is tuned to the
sound L.F. for minimum response in the vision L.F.
channel.

Sound Rejector Fauit

If the sound rejector is out of adjustmcnt or if
there is a change in value or a fault in an associated
component, severe sound breakthrough on vision
will occur. Slight misadjustment, whilst not giving
excessive sound-on-vision, may well cause after-
shoot on the picture, resulting in black-aftzr-white
and white-after-black. Similar trouble could occur
owing to alteration in value of the coupling capa-
citor C108, since this is fairly critical in relation to
the alignment of 1105 and L106.

Overload Controt

1.106 is the vision I.F. amplifier grid tuning coil
which would be tuned to around 36:3Mc/s on sets
with “standard ” I.F.’s. R113 is the ordinary grid
leak. while R198 and C171 form a grid current
overload control. In the event of a momentary
signal of fairly high level, such as is produced on
changing channels, the vision I.F. valve is likely to
overload. However, this is eliminated by the grid
components, since on overload C171 charges by grid
current and automatically biases the valve to a less
sensitive condition. This is maintained until the
charge leaks away through R198, during which
time the normal AGC takes control.

Normal bias for V4 is provided by R114 which is
decoupled by C110 to avoid loss of gain owing to
negative feedback. The screen is fed and decoupled
by R115 and C111. It will be noticed that the sup-
pressor grid of V4 is connected to the AGC line
instead of to chassis which is the usual arrangement.

VISION AND SOUND
IF AMR

VISION

TELEVISION 173

Suppressor Grid Delay

The suppressor grid is arranged to act as an
AGC delay “diode ”. Without such a diode, the
positive voltage applied to the AGC line via the
contrast control R130 would counteract the cathode
bias of the controlled valves, and, in the event of
there being no vision signal, their control grids
would go positive. This, of course, would soon
ruin the valves. The suppressor grid “diode”
prevents this from happening, since this grid con-
ducts when it goes positive and thus holds the AGC
to the potential of the cathode of V4. C112 serves
to decouple the suppressor from the R.F. point of
view.

Vision Detecto,

The vision I.F. signals at the anode of V4 are
developed across the final vision LF. transformer,
L107/108. These coils are tuned by their dust
cores to about 36Mc/s. In the same screening can
as the transformer is the vision detector diode W101.

The detector load is made up of R116 and R117
in series in this particular receiver (Ferguson 306T).
In some sets R116 may be short-circuited, but the
idea of using two resistors is to enable the load
to be easily adjusted to the optimum conditions for
the germanium diode used. The value is usually
set at the factory for optimum overall transient
response, but in service an improvement may be
obtained, after the diode has been changed, by
unshorting or shorting R116.

The vision signals are applied to the control grid
of the video amplifier valve through an LF. filter
comprising 1.109, “C114 and L110. RI119 is
simply a grid stopper included to prevent parasitic
oscillations within the video band. Open-circuiting
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Fig. 2.—The vision stages of a typical receiver.
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of either 1109 or L110 would cut off vision
completely, and these components are well worth
investigating in the event of such a symptom.

Video Amplifier

Fixed bias for the video amplifier valve V5A is
provided by R122 and the video amplifier response
is corrected by C172, 1L.124 and Cl116. However,
further correction is provided by C173 and Cl174
which may be brought into circuit by the flylead of
the “ picture quality” adjustment.

There are three positions on this adjustment.
One where there is no extra compensation, another
which brings in C174 and the third which brings
in C174 and C173 in series, giving a total value of
500pF. In certain areas, especially in Scotland and
Wales, extra video correction is sometimes required
on the BBC stations to eliminate “smearing”. The
« picture quality ” control in such an event should
be adjusted to provide the sharpest possible picture.

The screen grid of VSA is fed from a potential
divider made up of R118 and R120, while C115 is
the screen decoupling capacitor. R121 is the video
amplifier load resistor and it is across this that the
video signals are developed. If this goes high in
value there will be excessive gain accompanied by
poor definition and it may also be impossible to
turn the brightness right off by the brightness
control.

The video signals are directly coupled to the
cathode of the picture tube through the potential
divider network comprising C118 and R123. Such
a network is used in most sets since it serves o
reduce variations in brightness level, owing to pass-
ing aircraft, etc., by applying the full video output
to the picture tube whilst attenuating the D.C.
component. Resistors R128 and R129 stabilise the
D.C. applied to the tube cathode.

TELEVISION January, 1962

Vision Interference Limiter

The video signal is also coupled to the cathode
of the vision interference limiter diode V6A through
Cl117. This diode does not normally conduct, but
in the event of heavy bursts of interference, it does
conduct and thereby effectively short-circuits the
interference to chassis, so that its effect on the
picture is minimised.

The level at which the diode conducts may be
set by the interference limiter control R126 which
makes the diode cathode more or less positive as
required. R125 is the diode load resistor and R127
ensures that the correct range of positive adjustment
is available on R126.

Contrast Control

Standing bias for the controlled valves is pro-
duced by the voltage drop across their cathode
resistors as already described. In addition, these
valves receive a negative bias from the AGC line
depending on the strength of the aerial signal. The
point at which the AGC takes over is governed by
the delay given by V4 suppressor grid and on the
setting of the contrast control R130. In this way,
therefore, the contrast control varies the bias
applied to the controlled valves but, in common to
all sets using this kind of circuit, the contrast con-
trol only operates when the signal is sufficiently
strong to produce an AGC voltage. If the signal is
very weak then the contrast control will appear not
to be operating. This is not a fault condition. The
components on the AGC line. such as R150, R148,
C129 and C130 are purely decoupling components,
but if fauliy could either result in failure of AGC
or bending on vertical parts of a picture.

(To be continued)

" New British Colour Television Tube

$ EMONSTRATIONS of colour television
in this country by the BBC and others rely on the
only colour cathode-ray tube currently available—
the American made shadow-mask tube. Its com-
mercial history however is not encouraging. Since
the American N.T.S.C. colour television system was
launched eight years ago only about half a million
colour receivers using this tube have been disposed
of, and many of these have rapidly become un-
serviceable. In the same period more than fifty
million black and white television receivers have
been sold to the American public, i.e. a proportion
of roughly 100 to 1.

Cost

Thorn Electrical Industries Ltd., in collaboration
with their associates Sylvania Electric Products Inc.,
realised many years ago that the most important
problems to be solved before commencing a colour
television service was—and still is—the production
of a colour television tube and receiver of adequate
performance and at a reasonable price. In 1954 the
Sylvania-Thorn Colour Television Laboratories
were set up with the primary object of tackling this
problem. By 1957, when the Sylvania-Thorn build-
ing at Enfield was opened, considerable exploratory

work had been done in the examination of various
possible receiver systems and the objective was be-
coming clearer. In the Autumn of 1958, the new
«“ Zebra” System was demonstrated in embryo to
the T.E.I. management, using experimental l4in.
tubes made 1n the Enfield Laboratory. On May lIst
this year, a full technical paper with demonstrations
was presented to the Institution of Electrical
Engineers in London, using British made 2lin.
colour tubes.

Phosphor Stripes

The new colour tube under development has a
single electron beam, and has been named the
«“ Zebra” tube because the screen consists of a
series of vertical stripes of red, green and blue phos-
phors. In fact, the only difference between the
“Zebra” tube and a normal black and white tube
is in the structure of the phosphor screen, and since
the colour stripes “ add up * to white, it will give a
perectly good black and white picture if driven from
a conventional receiver. It follows therefore that
the “ Zebra” colour receiver will give an excellent
black and white picture with no difficulty at all.

The potentialities for the future development of
the “ Zebra ? tube and receiver are vary great, al-
though a great deal remains to be done before it
can be considered ready for mass production. [

'
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TV TEST POINTS

By L. E. Higgs

Aer'i‘alt
socke - .. E . M . C
Vision | Vision Vision & Line EHT
H ‘ \E detector output timebase rectifier
G |c F S
RFE M~ FC. 6+ °’|"l’:"°” =S Test point A, HT+ Svean. -
| b
fe—Turret — j . : !
Sound |, Sound &~ Sound Z&— Sound Frame
e detector AF output ? timebase
LS

Fig. I—A block diagram of a receiver.

./4 FEW key test points at accessible, easily

identified, places on television receivers are the
means of fast diasnosis by professional TV
engineers and experienced enthusiasts. Because of
the complexity of inter-connected circuits in tele-
vision equipment, the newcomer, when confronted
with a breakdown, is interested in tackling the fault
but doubtful where to start. It is wise not to probe
the various sections of a receiver at random with-
out employing a correct approach, because parts of
the s=t unaffected by the breakdown can be dis-
turbed in the process. The beginner is often be-
wildered by the way in which the experts seem
to find faults in very short periods, often without
test equipment. However, most constructars know
how to repair or replace a defective part once the
problem of pinpointing its position in the maze of
circuitry is solved.

The trick is to start thinking of TV sets as
“ blocks ” and not worry about circuit detail. Con-
sider the turret tuner, each intermediate frequency
stage, the timebases, etc. as a box of circuitry with an
input and an output. By understanding the results
of simple tests (listed in the table on page 177)
applied to the test points shown on the block
diagram (Fig. 1), defective stages can be quickly
isolated. Experience in finding these points and
applying the tests suggested can be built up, before
faults occur, by applying the tests to a TV receiver
in normal working order and observing th2 results.

TV circuits vary from maker to maker and year
by year, but the basic stage arrangements hold good
for most models and the generalised block diagram
(Fig. 1) will be found to cover the majority of
popular receivers issued since 1955, Some will have
two vision L.F. stages and others only one. Some
may use a single self oscillating valve for the line
timebase. but a fringe area model with flywheel
sync might possess three valves. It makes no
difference to our thinking in terms of “ blocks” of

circuitry; cach is classed as one section—to be
dissected into valves only when a fault is discovered
in that section. The layout in Fig. 2 is to show
where the test points can be found in a typical
receiver. Points under the chassis are just as
accessible as those above chassis in receivers with
inspection covers, or open bases. Most of the
underchassis points are control grids which are easy
to remember and have no H.T. voltages on them.
Places where tests are difficult to make or secondary
in order of diagnostic importance have been
omitted, such as between cascode amplifier and
mixer in the turret tuner. The object of the tests
is 10 localise the defect to one stage and apply
orthodox examination from there.

Helpful clues to consider when applying the
listed tests are the presence of line whistle, frame
tick, speaker noises, all valve heaters alight, and
indications from the raster. According to the
symptoms, so the appropriate tests are selected, and
the order of tests given in the table, while logical,
need not be followed too closely. Study of the
circuit block diagram, remembering that the signals
travel from left to right, will suggest the appro-
priate tests. Examples of common faults, given at
the end of this article, illustrate the various
approaches.

Point A; H.T. 4 line

This most useful single voltage :est can be made
at the most accessible of many chassis points.
Smoothing capacitor tags, fuse caps, or almost any
red-coded wire will have H.T. present. Test with
a voltmeter to chassis. A.C./D.C. receivers with
half-wave rectifiers should have a minimum of
180V, and so should many A.C.-only reccivers,
but expect to find exceptions with full-wave recti-
fiers (giving 250V or more). A low voltage on the
H.”". line can be duc to a low emission rectitier or
to a heavy H.T. current drain owing to a -partial
short circuit anywhere in the receiver. Lack of

Y
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voltage can be due to a faulty or o.c. rectificr,
wire-wound resistors, a blown fuse, or to faulty
surge resistors (sometimes included on the mains
dropper). The main H.T. line can be assumed in
order if the raster is normal—but a branch H.T.
feed might still be at fault.

Point B; EHT D.C.

Test at the CRT connector by drawing an arc to
the blade of a screwdriver held well back on the
insulated handle. If a spark is not produced, try with
the connector removed to check whether the CRT is
shorting the supply, in which case the EHT will
reappear. The D.C. EHT spark should be zin, to

PRACTICAL TELEVISION
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1in. long and thin, blue and crackling. Lack of a
spark with the EHT cap removed indicates no AC.
EHT input to the EHT rectifier or that the recti-
fier itself is faulty.

Point C: EHT A.C.

Test at the EHT rectificr valve anode as described
in Test B but this time a sizzling violet arc about
in. to lin. long should be produced. Try also with
the CRT cap off if no spark is produced with the
first test. No A.C. EHT here indicates line output
failure—possibly the line cutput valve, booster
diode, line oscillator, line output transformer or

associated circuitry.
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Fig. 2—Above chassis test points for a typical receiver.
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Point D; CRT Cathode

The cathode pin on the CRT
base can be identified by its |
separate connecting wire usually
1solated from other CRT base con-
nections to reduce H.F. losses
through stray capacity. The
majority of picture tubes are cathode
modulated as assumed here, but a
few receivers in the past have
employed grid modulation. The
test to apply depends on the con-
dition of the raster.

(1) with a normal raster in which the brilliance
can be controlled, scratching the cathode pin with
a bare screwdriver blade should produce a few weak
spots of low brilliance on the screen.

the screwdriver !
short the grid

(2) with no raster (EHT i1 order), momentarily:

pin to the cathode pin—if a bright

metal blade). raster appears, a bias fault exists.
(Continued on page 200)
TABLE I
Test Point Location Quick test to apply Normal Result
GENERAL TESTS
Alt valves Valves; CRT neck  Observe valve and CRT heaters  All alight
H.T.+ A—Smoothing Measure D.C. volts Higher than ~+ 180V; for majority
capacitor tags of A.C./D.C. models
PICTURE TESTS
EHT D.C. E—CRT anode cap Draw spark with insulated gin. thin, blue, crackling spark
screwdriver . (CRT cap removed)
EHT A.C. C—EHT rectifier Draw spark with insulated 4in. thin, purple “'sizzling’’ spark
anode screwdriver (CRT cap removed)
CRT CATH. D—Tube base pins Momentarily short circuit the Bright raster produced

cathode to the grid

Vision detector
output

E—Video valve (gl)

Scrazch the grid pin with
a screwdriver blade

Random white spots on screen

Vision l.F. input F—Vision L.F. valve

Scratch the grid pin with a

Random white spots on screen;

(gl

output valve:

(zh) screwdriver blade crackles from speaker
Turret output  G—Common LF. Scrarch the grid pin with a Random white spots on screen;
valve (gl) screwdriver blade crackles from the speaker
TV input H—Aerial socket Substitute aerial which is known Normal picture and sound on both
to be in good order channels
SOUND TESTS
Input to J—Qutput valve Touch the grid pin with a Low hum from speaker with

screwdriver blade

crackie

Input to first K—Live terminal of

Touch the grid pin with a

Loud hum and crackle from the

time-base input (gl)

A.F. valve volume control screwdriver blade loudspeaker
TIMEBASE TESTS
Vertical L—Frame oscillator Line the frame oscillator grid to  Loud 50 ¢/s tick from speaker

the live volume control tag
with a 100pF capacitor

Horizontal M—Line oscillator
time-base input (gl)

Link the line oscillator grid to
the live volume control tag with
a 100pF capacitor

Loud whistle from speaker
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Television
Filters By T. Kemp

(Continued from page 152 of the December issue)

DIPLEXERS FOR TV AERIAL SYSTEMS

jN the first article of this series (December
issue), we considered the basic conception of the
various filters used both within the circuit of a
television receiver and in external units for includ-
ing in the aerial downlead. Several filters suitable
for adjacent channel rejection, image rejection and
sound rejection were considered in some detail.

In this article it is proposed to deal mainly with
a filter which is possibly the most commonly used
external to the receiver,"namely the diplexer.

The Diplexer

As is well known, the diplexer is used to couple
together to a common downlead Band I and Band
II1 aerials. The advantages of this arrangement
lie in the single downlead, and the ability to
select either the BBC or ITA programme simply
by the turn of the channel selector knob on the
set. Most recent receivers feature a common aerial
input socket, which means that without a
diplexer it would be necessary to change from one
aerial lead to the other when a change of pro-
gramme is required.

" This does not apply, of course, where the set
features two aerial input sockets—for BBC and
ITA—or where a converter is fitted for ITA which
itself has its own aerial input socket. Neither
does it apply where a combined Band I/Band III
aerial is used, for here the signals are usually
coupled at the aerials and the arrangement only
requires a single downlead.

The sole disadvantage of the diplexer is that it
has an insertion loss, but this is common to all
filters and is of little moment in the majority of
reception areas for there is usually sufficient signal
adequately to outweigh the small loss, which rarely
amounts to more than 2-3dB. Nevertheless, even
this small loss can prove embarrassing where the
Band III signal in particular is very weak. In
such areas it may be worth considering the possi-
bility of an aerial change-over switch.

A" diplexer consists of two filters—a low-pass
and a high-pass—coupled together. The low-pass
section allows the passage of Band I signals with
low loss while offering a high impedance to Band
111 signals and thereby suppressing the latter. The
high-pass section, conversely, allows the passage of
Band III signals with low loss while offering a
high impedance to the Band I signals.

This method of discrimination between the two
aerials is essential to prevent the signals in one,
aerial from being partially shorted by the ter-
minal impedance of the other aerial. This is, of
course, the reason why very poor results could be
expected simply by connecting the Band I acrial
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in parallel with the Band IIT aerial. Not only
will there be a loss of signal by adopting this
method, but the impedance will also be consider-
ably affected both at the aerials and the set.

In Fig. 3 (a) and (e) respectively (in Part 1),
low-pass and high-pass T-section filters were
shown. These are often combined, as shown in
Fig. 8, to form a diplexer. The following design
statistics are included for those wishing to produce
a diplexer in accordance with the circuit of Fig. 8.

For a low-pass filter:

fc=1/=+/(L1.C1)
L1=Ro/~fc
Cl=L1/Ro?

For a high-pass filter
fc=1/4=+/(L2.C2)
L2=Ro/4=fc
C2=L2/Ro?

e Low~pass ____ ale High-PGSS_ﬂ
l section section

H I |
L L 2C2 " 2c2
2 2
ct Le
To Band I To Band I
aerial aerial
i A 7T -

To
Receiver(‘&J

Fig. 8 (above)—Two filters (high-pass and low-pass)
are combined as shown to form a diplexer. Full design
statistics are given in the text.

Fig. 9 (below)—A practical diplexer can be produced
by two half-sections without serious insertion loss.

High—pass
half section

I Low—pass !
halt section

[R] C2

To
Band I C1
aerial T
2 T\ -
To
Recever{ O

The term fc is the cut-off frequency for the
low-pass and high-pass sections as indicated. For
minimum inserticn loss it is desirable for the
low-pass section to cut-off around 190Mc/s and
for the high-pass section to cut-off around 50Mc/s.
The term: Ro is the input and output impedance
of the two sections which, in most cases, will be
equal to 75§ (the characteristic impedance of the
coaxial downlead and input impedance of the set).

It will be observed from Fig. 8 that the two
inductors in the low-pass section each have half
the value of that calculated, while the two capaci-
tors in the high-pass section each have twice the
value of that calculated.

Band I
aerial

(To be continued)
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% VALVES BY RETURN OF POST

THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY

0 SPECIAL _ OFFEK FREE TRANSIT INSURANCE. All vaives are new
1'0 /Os XDVIASL?gUN.':I bl ll:URCHAlSsES NEW LOW PRICES ‘ ol ot faily yudranteed ex-Goyernment or ex—en\l;lp-
of any SI marked ae type ( wment origm. Satistaction a1 Money back Guara
in dozen). Post: 1 valve, 6d., 7-11, GUARANTEED 3 MONTHS on g(‘odt W returned unused withio 14 days.
074 B8/~ BALT 4/36Hy 2f-) 615G 8/3 1YBKs  8/6 3011 6/9, hAzn 9/6 | K L4y 7l MUY B8i- | SP6 316, UCH42 7/6
1ASUT  5/-|8AG5  Bf6[6ls 43[6Vas 56| 12BHT 10/6]35L8GT 9/- 8/- |kLsT 11/6]|N37 114 |sPa1 2/6|UCH I
1C5GT  8/6{5AGT  7/-|6J5G  2/9|sVAuT 6/9 4/6 |EL38  12/6 (N7S  15/- [SP61  2/8| ¢

8/8|6AKS  5/-18J5GT 379 53 9/- [ELAL g/~ [N10%  16/- [3U2150A
9/9|6aL>  3/6]uls 4/- SLBGT 76 8- |B142  9j-|N132 89 48
0/9(8AME  3/-|6J7 19 42 16 5/6 [EI~i  7/- |Pal 4/8 | T41 -
3/8[6AQ5  6/-|6J7G  5/- 3 is 6/- [EL91  4/6 |P61 2/3 (TDDY 78
3/6(6ATA  5/-|8BJTGT  ¥/6 MCH e 8/9 | EM34  8/6 |PABCSOLL/- [Ul4 8-
4/8[6AUS  7/8uIN 8/6(7185 Q - |EM<0 78 lPCost H- UL 8)-
9/8]8R7 " 8/6 AKGGT 6/6715 8/- 9 EM=L 89 [PCCss 73 [U22  8/9
6/-|6Bva  3/6 6/8| 717 4/6 L ) 19| PCCRS 19/ | U: 15/-
8/-[51A% LA 5 5/6 BCE 12/8
4/9[SRES 59 4/- 89
3/9[8BG5G 12/6] 5K 125N7GT8/6 e
7UBISRAS 6|6 123Q7  6/6 11-
4/6(5BJ6 6/~ 1275 9)- 26/-
4/9|68R7 973 1987 22/6 e 8/~
9/-|6BW6 /8 19AQ5 7614 8/6 PENE& 476 | U30 5/9
4/8[sBW7 59 L9BG6G15/- | IN5BT 7- (pENss 773 |US2 49
7l-|6BX8  4/9 2001 B8] S0T(A) 8/~ |pENgg 3 |U70 /8
8/6/6C4 3/6 8/6] <07 E) 6/8 U7y 5/
5/6 5/6 18/- <0% EF3y 43 89 | PL33 15/2 Uivl  1)/-
419 316 9/9 8d, [EFI0 13/8 [HL41DD7/9 [PL36 1008 1y gy
6 8/9 8/62 12/8 BESL s vy g6 | DL 1808 e 15
S 21, 5/9|: 13- EFd2 96 |Klas w8 (L1 8z g
GUHE 8/ 719 15/- EF50-BR gig | DLz B9 Gang gyl
shi | 8d. 7192380 8/- 2/ /9 [M1m3 678 | iag gy
8D2 ' 3/6|:y 10LD1L13/D | 25L6G /8 ou2 EF50-USA |KT33C 48 |14 8- ly4gq gy
803 12/6[6R7G /- lolDhL2 8/6 x,..(.T /- 9003 3)- | KT 9/ | PLS A= Fyga) g3y
G5 4/916SA7  59[ 10113 9)- T 3/3 6/3 uaBCeo 8/6] ¥
6F1 4/9 6807 5{3|10P14 8/- EReay 319 344 VAF$2 8-
SIRG 5/9(68G7  4/8] 10118 7/6 5] ke 6/6 316 UB4L 8/-|]
EVATH 3 M T-[6807 44811244 5/ [AHR] /- 5/3 UR4l 7/9
BZAGT 11/-{ 618G 8307 46| 12AH7 69 g 6/9 3/6 UBCRL 10/-
63012 9)-(6F12 5 5/3| 12414 8/9 : 3/- | KTW6L 3/9 URPw 58| X
BAG VO] 9 T 6/-[12ATH ki3 4/6 | K'FWHS 5{9 UHL21 1448
BAT 10/ (5114 6 GT 4/9 f 6/6 |[KTZ83 5/6 UCCH 1476 X8
GANG BB(API>  9/6|ASQT 6. 1/6| Eos2 - | L63 5/6 ueess /el Y43 6/3
BASGT 13/-|sF15  8/6/6S87  4/6] 1 12/6 DT 3/6) €090 5 2 39 [LN162  7/- |k - JUCEs) 18/-(286  9/8
SABY  7-lowsa  B616UAGT 10/61128A0 B-lsori2 B s2  5islEosl  4/elEL33 S Lams - lsbe 88l Ucue) 1206 o15e 419
FURTHER HUGE Punansss DIRECT FROM
HIGHEST QUALITY—COMPARE OUR PRICES ONLY SENT
13 GHANNEL Tvs (T eebes (=7 SURRRN | 2in
N. IRELAND
TABLE MODELS, FAMOUS MAKERS. Complete | MOST MULLARD. SMonths a2 Months | NEW TYPES
with all valves anl tihes. Unequalled in value. |wazna. cOSSOR. . . MW 31174 *
:zz:;‘nzrznv;::ested and not guaranteed to be in EMITEON, EMI- |2|n_ £2- 0-0 £3- 5-0 £4-0-0
SCOPE. BRIMAR. [ | 4iny £2-10-0 £3-15-0 Ve ENQUIRIES
AMAZINGLY POPULAR-IDEAL SECOND | rERRaNTITYPES, o £5-0-0 FOR ANY
PROCESSED IN H - B =-10- M 17
" OUR OWN FAC- '5/|7'n' £3- 5-0 £4-10-0 i dsrea VALVE TYPES
1 2 £2 1 9 (29) TORY. 2lin. £3-15-0 £5-15-0| £6-0-0 WELCOME
12/6
n smndanl and low logs, 25 yde., 12/8,
14" — £4.19. (.s») EXTENSION LOUDSPEAKERS  GO-AX sivminyan i b, 2 s 151
L] = 154- Covered in attractive Rexine, Goud Metal 2115 s 14 Wan ‘autiet boxes 3/8,
Frev, Complete, size 5 x B x 3., /
COMPLETE RECORD PLAYERS Bume trye. pulished wood front, with Gold Motai MAINS AMPLIFIERS
B.S.R. UAL4, 4-Speed Autochaugor £7 19 o Yot Shaped. Size 114 x 74 x shn. 22/6 3 valve 110F3, 10P 14, UL 9), 3 watt, Sin, loudapeaker
IR 04 “ ‘ P& Py i two tone case with controle. ldeal for record
B.S.R. UA20, Autochanger oa .. £619 0 5 N
Garrard 210/209 o0l 19 oo players, 18/-, . & P, 546

P. & P. on above 4/-

RENEW YOUR PICK-UP

with the following CARTRIDGES: ACON G.P,
66.3, 22/8: RONOTONE, 17/-:8YVEIG and REUTER
15/-; POWER 1'OINT, 17, All the above cow-

plete with "STA l{l{-uALAX Y' Tone Arm, 3/-extra.

1,000 YDS. ASSAULT CABLE

P. V C. covered steel, 1deal telephone lines, garden-
ing. 9/- dram. Postage 4/-.

VALVES ALL GUARANTEED 3 MONTHS

PLET SR IY  4/6
EY51 %5355 4/6  U25 SEO%T 8-

POWER CABLE

7/029, 15 amy, 2 vore, power cable, 1i- vd.: 3 core,

PORTABLE RECORD PLAYERS

Takes all sizes, all 3peeds of Records. Auto-change
Uwit. Completg i attractive dual-tone Catanet.
Ideal for Gilt.  Approx. Value £20,

Postage 11~ ourene £14.15.0
B.B.C./I.T.A. AERIALS

Famous make. indoor, iocal reception, plug straizht
into stamdard TV socket, hsted—amazing value, ¥/6.
B.B.C./I T.A. cowbined 8 elemment wall mountiug,
value, 31/8. P.P. 4-.

LOUDSPEAKERS

Top Makes manumacture fresh, 2tin. 183/-; 5in. 18/-
sin. 18/-; Lo, 22/6; 7 x 4 18[—. 8 x 3, 18/-;8x 6,
21/-; 8 x 13, 29/,

PM SPEAKERS

100 RESISTORS 6/6

100 CONDENSERS 10/-

Minjatu-e Ceramic awd Rilver Mica Condensers,
3 vF to 10,000 pF. LI=T VALUE OVER #£5.

RECTIFIERS
24 Volt. 4 amps, 12/6. 12 Voit 3 amp. 9/6,
I.P. /6.
TUBES

R
V.C.R. 97, 12/6. 1.P’. 2/6.

P.V.C. WIRE SPECIAL BARGAIN

100 v mil. dpecial price 7/8. 200 yds., 30 mik,

12/6. ¥.P.
ACCUMULATORS .

V. 3-5 amp. 1 Cell, 3/-.
24,V 12 Cells in Teak Case, 27/6 P. & P, 4je.

U8 yd.: 4 amp. P/C Twin Fiex, 4d, yd. 100- vd.
drim. 30/, plus postage. 3 ohme  top makes pertorwance  guaranteed; Sl LIGON E DIODES
Rin. 8 5in. 11 / 10in. 13/ 125 V. 500 M U n series make superior replacs
YOUR ENQUIRIES GLADLY ANSWERED. S.A.E. #in. Of= 7x4 = 10x6 = ment for K. \l od R.ML5, ete. §/- each.
Post : 2 Ibs. 116, 4 \bs. 2/-, 7 Ibs. 279, IS Ibs. 36, exc. No C.0.D. ALL ITEMS 54 & POST FREE IN DOZENS

TECHNIGAL TRADING GCO.

(Callers always welcome), LIST OF {000 SNIPS éd.

P.0. BOX 21 (W)

350-352 FRATTON ROAD, PORTSMOUTH,
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for less...

19 Ranges

D.C. Voltage A.C. Voltage

0— 100 mV. 0— 0 V.
0— 25V 0— 25 V.
0— 10V, 0— 100 V.
S BV ERY ar £9:10s,
0— 250 V. complete with Test Leads
0—1000 V. D.C. Current and Crocodire Clips.

t I?{::;\A Leather case if required 39/~
Resistance 0— 10mA Size: 53 x 3§ x 13in.
0—20,000 €2 O— 100mA Weight: | Ib. approx.
0—2M Q 0— A
MMI2
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Desi[.‘.ned to offer the widest possible range of accurate and
reliable measurements at the lowest possible price. the versa-
tility and usefulness of the Multiminor is now further extended
by specially designed leads. These new teads, available at no
extra cost, will accept crocodile clips or PRODCLIPS.
The Multiminor takes full advantage of the possibilities of
printed circuit techniques to achieve outstanding compactness
and economy of weight. The scale is clear and open. The fine
red coloured pointer and effectively damped movement facilitate
easy and rapid reading.

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

Use PRODCLIPS with the MULTIMINOR (Pat. No. 748811)

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

15/~ per pair

Write now for illustrated literature to:—

AN

AVOCET HOUSE - 92-96 YAUXHALL BRIDGE ROAD

LTD

LONDON - S.W.I Victoria 3404 (12 lines)

A Member of the Metal Industries Group of Companies

THIS YEAR'S BARGAIN
IN
CATHODE-RAY TUBES

12" 39’ 12°

ENGLISH ENGLISH
ELECTRIC ELECTRIC
(plus 5/- carriage home; 10/- N. lreland)

BRAND NEW TUBES DIRECTLY EQUIVALENT TO:

Mullard MWS31/74 (or 31/16), Brimar CI2FM
Cossor [21K, Emitron 12AXP4 (or [2XP4A)
Ferranti TIi2

Th.ese are not sub-standard or regunned but brand-new tubes in
original cartons made for 2 well-known manufacturer, and now
surplus to requirements.

Every one guaranteed tested and perfect on dispatch.

CASH WITH ORDER, please to:

MERCHANT FINANCE (LONDON) LTD.

BERKELEY SQUARE HOUSE
BERKELEY SQUARE, LONDON, w.l

Mail Order only. We regret that we cannot cater to callers.

www americanradiohistorvy com

Constructors

Experimenters

Home Repairers
— Students

BOOKS Service Technicians

Tecbpical Publications Division Tel.: Brixhaun 2304

% CIRCUIT AND DATA SERVICE—vircuits of all radio and teievision eets.

% ADVISORY SERVICE—frce on all orders over £3. Post_Coupon for luil

detatls and specially deveoped fanlt diagnosis. QUESTIONNAIRE FORM.

% DEFERRED TERMS—on all orders over £3. Post Coupon for detaiie.

% ALL BRITISH BOOKS AVAILABLE, including those Ly Newnes, Odbaws,

Fountamn, Mctiraw-Hiu, litte, Price, Beruards, Technical Press, etc.

1 TELEVISION SERVICING HANDBOOK—30/-.

® An soun! and vision tauits tuby described. @ Fault-inding and repairs.

@ Useiuj procedure charts detaii ALL major faults. @ How tc repawr and boost

worL tubes. @ Al about [V acrials. @ Low %o couvert for L.T.A,, etc., ete.

¢ PRACTICAL Hi-FI HANDBOOK. 25/-.

® How Lo set-up and operate equipnent for the best results. Record plavers.

® Tape recorders and recording. @ Atl abont STEREV. @ Fault finding and

repaire. @ Coouroi units aud power awplitiers. @ Roow acoustics, ® Bpeakers

and enciosures. ® The art of hi-u, etc., etc,

3 ¥M RADIO SERVICING HANDBOOK. 25/-.

® l'ult PRACTICAL description of the FM system. @ How to repair and adjust

FM/AM scts. @ FM tuners. @ FM aenals. @ Complete iault-finding and

servicong Yuvle, mcluding alignient techwgues, etc., ete.

4 ESSENTIAL SERVICING DATA VOL 1-—TV SET5—10/8.

5 ESSENTIAL SERVICING DATA VOL 2—RADIOS AND GRAMS—13/8,

@ All essential itews of hundreds of sets detaited, mctuding: @ Vaive line-ups.

® Btectroiytice. @ All coutrols. @ TV pressets. @ Mains droppers. @ Line-

cords., @ L.F.s. @ FM aund {TA converters. @ Tubes. @ Thermistors. @ Pilot

lamps, @ Fuses. @ Surke limtere. @ EHT also. @ SERVICING NOTES.

A traly 1ndi8pensable book for ALL.

6 POINTS ON PICK-UPS—7/6 papera10/- stiff-bound. @ Tlustrates and details

alwost all pick-up cartridges. heads and styli both mwono and stereo. Gives:

@ Colour-cod ® Licplacement styli type No's, @ Price and tax. @ A NEW

fourth edition. @ A MUST for all interested in records.

-

— —
GORDON J. KING (ENTERPRISES) LIMITED
“Kingsiord”, South Furzeham Road, BRIXHAM, Devon

Please send we (tick where applicabley BOOK3 LT‘_T_FL‘“_?‘_H for
which 1 euctose € 8 d. (please add 1/3 postake under £3, 2/-
over £3). BOOK CATALOGUE [[J CIRCUIT L1aTs ] (p1ease send 1/3).
Details of {plesse send 8.A.E.): ADVISORY SERVICE [0 DEFERRED
TERMs [] CIRCUIT 8ERVICE O

DOWN TO EARTH
!

Gordon J. King

for
(Enterprises) Limited

by

Name
Address

My speclal interest is
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(Continued from page 91 of the November issue)

TIMEBASE CIRCUITS

jHE fault under discussion at presert is “ blank
raster; sound normal ”—last month, the procedure
for checking the video stage was explained. If the
video amplifier has been proved to be in good
order, the fault tracing must be continued
into the vision detector and vision L.F. stage. The
detector rarely gives trouble, but sometimes the
inductor between the vision detector and the
control grid of the video amplifier valve (L4 in
Fig. 5 November issue) becomes open-circuited. This
can be proved simply by shorting out the inductor
as a temporary measure. Certain resistors in some
vision noise limiters tend to increase in value and
upset the picture a little, but rarely dees a fault
occur in this section which completely removes the
picture.

As before, the heater of the vision I.F. amplifier
valve should be observed and the envelope finger-
tested for temperature. If necessary, havz the valve

By G. J. King

tested for emission and keep a good look out for
charred resistors, and if any are found they should
be replaced, as also should the associated decoupling
capacitors.

Sync Faults

As was shown in Fig. 1, the composite vision and
sync signals are fed from the video amplifier stage
not only to the cathode of the picture tube but
also to the sync separator stage. The sync separator
eliminates the picture components of the signal
and leaves only the frame and line sync pulses
which are fed to appropriate filters and thence to
the frame and line timebases to lock them.

Clearly, then, if the picture symptom is that of
no frame or line hold we need to look no further
than the sync separator stage for the trouble. The
valve will possibly be low in emission or one of
the associated resistors or capacitors will have failed.

To Frame timebase

-L l o
Ri{4 cB9
RED Line coils £so _59‘
Ta R52 R55% RS56 Y =
Frame C45
sync.
filter
L}
p
T pwidth | T
G}
4 5
4 Cc46
- video r; 8
aﬂpﬁﬁer ¢ : N
-€ > o P
aC] Line output
3 transfcrmer
To CRT
Ist anode
> >
J: ZR6O
4 =
R53 C43 = I;.T.+ —
1 rame
Horizontal oscillator
Hold
P3
> EHT,

.

Fig. 6.—A line timebase circuit which includes a sync separator—built around the pentode section of V7.
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Coupling Circuits

In Fig. 6 is given the circuit of a sync separatoi
and line timebase section. The sync separator is
built around the pentode section of the triode-
pentode valve, V7, and the signals from the video
amplifier are applied to the control grid of the
valve, as shown. In most cases the signal is coupled
via a small capacitor and this sometimes develops
an open-circuit which cuts off the sync signals.

One of the anode or screen resistors may go
open-circuit or high in value. If it gous open-
circuit, the sync will fail completely, but if con-
tinuity is maintained, and it just goes high in value,
the performance of the sync separator will be
impaired and weak line and frame holds will result.

1f only one hold is affected, say, the line hold,
then it would follow that the sync separator is, in
fact, working, but that the feed from the separator
to the line timebase is defective. Fig. 1 showed that
the line sync pulses are fed via a line sync filter
(section 10D). In Fig. 6 this is made up in part
by the resistors in the pentode anode circuit and
by capacitor C44, the line pulses being applied
to the anode of V7 triode which is a part of the
line timebase itself. In nine cases out of ten, the
trouble would lic in C44 or its equivalent in another
circuit.

Frame Filter

The frame sync filter (section 10E Fig. 1) is
usually morc complicated than the line sync filter.

PRACTICAL TELEVISION
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The feed for this is taken from the junction of
resistors RS54 and RSS in Fig. 6 and fed to the
junction of capacitors C73 and C74 in Fig. 7. In
this circuit, V10 comprises the frame timebase, the
triode being the blocking oscillator and the pentode
the frame amplifier, and the frame sync pulses are
fed to the blocking oscillator from the frame sync
pulse filter through R94 and C77.

The frame sync filter is thus made up of rectifier
MR2 and associated resistors and capacitors. If,
therefore, the symptom is that of no frame hold,
one need look no further than the frame sync pulse
filter circuit, and invariably the small rectifier is
to blame. Circuits differ, of course, among
receivers, and there are occasions when a freak
effect or unusual circuitry produces symptoms
other than those which would be expected; mis-

.leading effects may also occur from time to time

causing the experimenter or service technician to
explore in a part of the circuit which is free from
blame. Nevertheless, as these are rare cases they
do not detract from the general principle of step-
by-step diagnosis of faults which is being described.

Lock Range

While on the question of sync failure, one must
always make certain that the symptom is not being
caused by the inability of the appropriate hold or
lock control to bring the timebase to the correct
locking speed. If the lack of lock is caused by
sync trouble, very careful operation of the hold
) control will allow the
frame or line oscillator to

p7

> Height |
T2

RS2 s 9
- Frame
oscillator
transformer

To
sync,

sync. | MR2

A To boosted
f HT.+

Cc74

4F R93§

C73 2R91

T

c78 RIO!
/ z g
/ SRr99_{c79 %102

HT. + .
be adjusted almost to the

point of a stationary
picture. This should hap-
pen well within the range
T3 of the control, but if it
5 appears that the picture
F Frame is trying hard to lock
<—f—output at the end of the travel of
transformer  the control, and one has
the feeling that if the con-
trol could be turned a
little further beyond its
stop the picture would
lock, then the trouble is
possibly in the timebase
oscillator. The oscillator
is going either too fast or
too slow, which would
indicate that one of the
components associated .
with its particular hold
control has altered in
value—the resistor (if of
normally high value) con-
nected in series with the
control often increases in
value.

Width
Incidentally, it is inter-

esting to note that the
screen will indicate

R98

cst

p—
c82

' | “Chassis
7

Momentary
short-circuit

Frame
Linearity-_ y pe
v

whether the timebase is
running too fast or too
slow by the picture height

Fig. 7.—The circuit diagram of a frame timebase—the triode forms the frame
blocking oscillator and the pentode the frame amplifier.

or width being expanded
if too slow and contracted
if too fast.
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Some circuits feature an extra resistar in series
with the frame and line hold control circuits, which
can be left in circuit or short-circuited as required
to give a balance of control at the approximate
centre point. Such resistors are shown in Figs. 6
and 7 and are R59 and R97 respectively.

Sync Faults

The tell-tale symptom of “pulling on whites”
usually originates in the sync separator stage. The
effect is that certain white sections of a picture
tend to pull to the right of the screen, and this
pulling effect alters, of course, with change in
picture content. The trouble is that the sync
separator is letting through some picture signal as
well as the sync pulses. The screen resistor R52
(Fig. 6) becoming extremely high in value can
produce the effect, as also can misalignment of the
vision I.F. stages and a fault in the video amplifier.

Timebase Faults

A common trouble is complete failure of one of
the timebases. If the frame timebase fails, for
example, the symptom will be a horizontal, sharply
focused, bright line across the screen. By looking
at this, one cannot be sure whether the fault lies
in the frame oscillator or amplifier, but we can
speedily check on this by applying a momentary
short-circuit across the frame amplifier cathode
resistor (or the common cathode resistor of the
timebase valve—such as R99 in Fig. 7). This action
will result in a current surge in the frame amplifier
and if the stage is working will cause the horizon-
tal line to move up or down slightly. This thus
indicates conclusively that the frame osc.llator is at
fault. The valve should be checked, as also should
the frame blocking oscillator transformer (if fitted).

If the amplifier is proved to be defective, a check
should be made on the valve and the valve should
be observed while working. If the screen grid is
red hot, then we need look no further than the
frame output transformer, the primary winding of
which will be open-circuited.
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In the line timebase, things are somewhat dif-
ferent, for if this fails then there will be no EHT
and no symptom on the screen. There is one
condition, however, that would produce a conclu-
sive symptom, and that is a vertical white line on
the screen. This would indicate that EHT is
present and that the line timebase is working. It
would also indicate that the trouble lies in the line

scanning circuit, and the most likely cause
would be a disconnected lead from the line
coils to the line output transformer. It would, of

course, be an utter waste of time to search around
the line oscillator or output stages. as a failure here
would deprive the picture tube of EHT voltage
and the symptom would be that of a blank screen.

No Raster (Sound Normal)

If the symptom is, in fact. that of a blank screen
we should first check the EHT voltage. Without
instruments, this can be carried out by touching
the blade of a screwdriver on the EHT connector
on the picture tube and directing the tip of the
screwdriver towards a suitable piece of metal work
which is connected to the chassis. The screwdriver
must, of course, be held by an adequately insulated
handle and as far as possible up the handle—pre-
ferably with two fingers. The other hand should
be kept well out of the way.

On modern sets, when the screwdriver is about
an inch away from the chassis connection a vigorous
discharge will occur between the tip and the chassis
connection—that is, if the EHT 1is correct. If
there is no discharge, then there is no EHT, and
if the discharge is weak, the EHT voltage is low.

Assuming that EHT voltage is absent at that
point, the screwdriver tip should be directed
towards the anode of the EHT rectifier valve, but
the blade must not be “earthed” this time. Under
normal conditions, an arc of about lin. will curve
from the tip of the screwdriver to the anode point.
If this happens, then the EHT rectifier valve is
faulty, since pulse voltage is present at its anode
but no EHT voltage is present at its cathode.

To be continued)

THE ITV “LITTLE NETWORK”

THE idea of an interchange of programmes
between the smaller ITV programme companies
has developed steadily, and a working arrangement
has been agreed by Anglia, Southern, Scottish and
TWW-—companies which now have cable, micro-
wave, or other facilities for sending back selected
local programmes to the main network or to one
another. The Independent Television Authority’s
lines department have followed a progressive plan
in hiring more and more mileage of the very
expensive Post Office coaxial lines and microwave
links to make this possible and are entitled to a
large share of credit for their good work.

It now remains to be secn if the public demand
for these smaller station programmes is as ardent
as for the regular top ten features from the four
major contractors: ATV, A.R., Granada and ABC
—TV. Up to now the only small contractor that
has really clicked nationally is Anglia, with its superb
plays, recorded on video tape and played back from
Alpha, London. Little Ulster’s magazine feature
‘“Roundabout ” has scored very high T.A.M.
rating figures in its own area—higher than any
other region—but the programme is purely local

by Iconos

in its appeal. Considering the limited studio
facilities available in UTV’s Belfast Studio, this
tremendous local populairty shows what can be done.

Two Modern Classics :

Exchange of tapes and films between British and
American television companies, and joint co=-
operative production of television productions to
be shared are now becoming more common. Both
ITV and BBC have arrangements of various kinds
with American networks but the difference in line
standards puts a limitation on the use of tape.

The best modern classics, for international tele-
vision use, are still on film, 35mm and 16mm.
Recent brilliant examples were “ Grass Roots ” and
“Ed and Frank ”, a documentary reporting of life
in American small ‘towns, superbly produced by
Denis Mitchell for the BBC. There is quite an
opportunity for the exchange of really good films
between the U.K. and the U.S.A. which deal with
towns other than London and New York; Nor-
wich, U.K. and Norwich Connecticut for instance;
and Plymouth, UK. and Plymouth, U.S.A. We
see too much of the metropolitan scenes in New
York, Chicago and London. Small town back-
grounds give a freshness which is often quite
delightful.
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A SOUND RECEIVER WITH PROVISION FOR FUTURE DEVELOPMENT:

<

JHE writer was impressed at the 1961 Radio
Show with the number of manufacturers whose
advertisemnents implied that their current television
receivers could be adapted easily for use with

UHF transmissions, if and when they were intro-
duced.

Parameters

It is perhaps useful to note that while the new
frequencies in themselves may cause little difficulty,
othet factors may well influence profoundly the
design of receivers intended to receive signals on
Band V. Simple ‘conversion’ of frequency will
not necessarily suffice, as the following considera-
tions may show. Direct conversion on the lines
of the early Band III conversion, will enable
present receivers to be used if the present line
frequency standards continue, and if present
modulation standards are maintained — these
include lower sideband transmission, sound fre-
quency lower than picture frequency, and positive
picture modulation. Thesc derive from the fact
that all modern receivers are designed for a
vision L.F. of 34-38Mc/s, sound I.F. of 38.15Mc/s,
negative-going line and frame sync pulses, and
a nominal bandwidth of 3Mc/s picture. In fact,
both the above assumptions are unwarranted by
the information available at the time of writing.
Until the Pilkington Committec presents its report
nobody will be certain of the standards to be
adopted on Band V.

The futurc of regular broadcasting on Band V
may well be left for speculation; the present
experimientcr may prefer to concentrate on the
current low-power transmissions on Band V—with

an eye to the future, of course. A reasonable
guess for the high-power transmissions, due to
begin some time in 1962, is that they will be on
the frequencies, and with the standards, which

I. All the following components are critical to,
the design and must be kept within 109
tolerance.

(a) All inductances.

(b) Ci, C2, C7, Ci12, CI5, Cl6, Cl19, C20.

(c) C3 ﬁthis must also be of high quality and of

small enough minimum capacitance).
(d) R2, R3, R4.

2. So far as R5 and Ré are concerned, their values
are less important than that they should be equal
in value and matched if possible to within 2% —
this should be possible to achieve by judicious
selection of suitable resistors from 109, com-
ponents.

The smaller of the two should be RS, so that the
grid of V2 connected to their junction is positive
rather than negative to the cathode of that half
of V2. Grid current will then flow, and the
voltage at the grid will be stabilised. Grid
current of a small value does not affect the
working of this half of the valve.

3. The remaining components are non-critical
in nature, and the nearest reasonable values will
often be suitable.

4. The suppressor grids of V3 and V4 must be
connected to chassis.

5. Note than an underchassis screen plate is
required across the valveholder of V2.
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the BBC used when experiments ended in 1958.
It is doubtful at any rate whether the BBC will
wish to retune the high-power klystrons then
used until somecthing definite is settled. The
frequencies previously used were 654-25Mc/s vision,
and 659:75Mc/s sound.

Results

It will thus be seen that the most obvious
difference between next year’s probable broad-
casts and Channel 1 to 12 standards is the sound
on the higher frequency. This indicates the
probability that the higher vestigial sideband
will be transmitted, with the carrier 6dB down
near the lower edge, of the sideband. DPresent-
day standards will thus be ¢ mirror-imaged’.
However, if F.M. sound is transmitted, present
detectors will make a poor show of recciving it,
10 say the least. Again, the present I.F.s of
34:65Mc/s (vision) and 3815Mc/s (sound) will
not be suitable because these are scparated by
only 3:-5Mc/s, whereas a separation of 5-5Mc/s,
or thereabouts, will b¢ needed. Sound-on-vision
may well be a problem. As can readily be shown,
the use of sound traps of any reasonably practi-
cable design inevitably increases the response of
the wvision LF. amplifier outside the pass-band.
Thus, a vision LF., amplifier in itself sufficiently
selective to reject a frequency 5-5Mc/s remote from
the vision carrier, may actually be badly impaired
by the presence of sound traps tuned to reject a
frequency 3-5Mc/s remotc from the carrier.
Obviously what is required may well be a com-
pletely redesigned receiver.

For the present, however, these considerations
may be shelved, since the current low-power trans-
missions from Crystal Palace arc on onc frequency

Ty e

s s

.

A view of the complete receiver

By R. B. Archer

T

COMPONENTS LIST

Resistors:
Rl 6-8k 1W RI1 470Q
R2 22k RI2 47k
R3 180Q) RI3 3-3M
R4 18002 RI4 47k
R57 220k RIS 10k
Ré [ (matched pair) Rl6 1M
R7™ 470Q RIT 680Q 1W
R8 1500 RI8 680Q iw
R9 470Q) YRI 2M (log)
RIO 150C)
Condensers:

Cl, C2 0-5pF—5pF tubular adjustable
C3  0-1pF—3pF airspaced adjustable
C4  25pF bee-hive type trimmer

C5, C6, C31 10pF silver mica

C7  5pF silver mica

8, C9 1500pF ceramlc
clo, Cit, CI3, Cl4,

Cci7, Cl8 €28, C29,C30
Cl2, Ci5, CI 61
Ccl9, C20

C21  82pF silver mica

C22, C23 0-05..F tubular 250VW .
C24 2uF electrolytic 250VW

C25 0-1.F tubular 250VW

C26 50.F electrolytic 12VW

2000pF ceramic

22pF silver mica

only and are amplitude-modulated. In describing
a receiver for thesc broadcasts it has nevertheless
been thought advisable to make some provision for
the future, and consequently some design limita-
tions have been accepted.

In the first place, the oscillator has
been made tunable over a wide range.
If the present 405-line standards are
used later, the first LF. stage will be
 usable, in conjunction with the R.F.
and oscillator stages, to convey a com-
plete signal, via Channel I, to any
.+ receiver, If 625-line standards are

: used, the whole receiver will be usable
as the sound receiver while either a
poorish picture will be obtainable on
most  (slightly modified) = domestic
3 receivers, or a very good plcture will
. be obtainable on a companion receiver
specially designed. Of course, if colour
should be transmitted, some more
thought will have to be undertaken,
but something will have been con=
tributed to a colour receiver.

Design

: This receiver is, of course, a super-
' heterodyne. The local oscillator runs
at a frequency of 619-6Mc/s, but the
frequency is adjustable to 699-9Mcfs
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if this becomes necessary later on.
The intermediate frequency, for the
sound on 65975Mc/s, is at
40-15Mc/s, which would enable a
mirror-imaged but probably usable
vestigal sideband to be tapped off
for a wvision LF. amplifier, in
certain circumstances as previously
implied.

January, 1962
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No R.F. amplifier is used,
because it is likely that most experi-
menters will be unable to obtain the
special UHF valves required.
Instead, a band-pass input stage
is used, employing tuned trans-
mission lines; this stage feeds
a silicon crystal into which is
also passed R.F. current from the local oscillator.
Mixing takes place in this circuit.

Because of the absence of an R.F. stage the first
LF. stage employs a low-noise cascode amplifier;
the remaining two I.F. stages use conventional
pentodes, the noise contribution of which is of
negligible importance. Because the current low-
power transmissions are amplitude modulated, a
simpie crystal detector is used, but room has been
allowed for a phase discriminator to b2 substituted
later, if it is needed. The audio amplifier is of con-
ventional desiga.

Earth

Cascode grid coil
Fig. 2—Details of the coil base connections.

Circuit

Fig. 1 shows the circuit diagram. The oscillator
consists of a coaxial lines oscillator. L3 is the
outer of the coaxial tubes and L4 the inner con-
ductor, while C6 is an air-spaced bee-hive type
trimmer of maximum capacity 25pF. Details of
the construction will be given later. The valve
used is a 955 acorn triode, and the mixer consists
of a silicon crystal. In the prototype, a government
surplus crystal CV291 (a low-noise type) was used,
but any microwave crystal can be used; CV103,
253, 291, 364 and 1844 are manufactured by
AEI Electronic Apparatus Division, Carholme
Road, Lincoln. The mixer crystal is coupled to
the oscillator by means of a lcop of wire placed
close to the coaxial assembly.

Aerial Circuits
The input circuits comprise a tuned-lines band-

pass assembly; coupling between the elements is

capacitive, via C3 and each is tuned by a
0-5—5pF capacitor, Cl and C2. The aerial co-
axial input is tapped direct on to L1, while the
silicon crystal is tapped on to L2 at a suitable
point.

L11 is a small choke which, together with C7,
isolates the R.F. and oscillator stages from L12, the
inductor tuned to the LF. of 40-1SMc/s. A tap
on L12 enables the low impedance of the crystal
circuit to be matched to the input resistance of
the first LF. amplifier.

L12, the input, and L13, the output, of the
cascode first LF. amplifier, are tuned by stray
capacitances only. Damping is not artificially
introduced in this receiver because only sound is
to be received. Later, it may be necessary to add
damping for the bandwidth required.

Neutralisation
However, the circuits L12 and L13 are
essentially broad-band in nature; L12 is damped

Tap for L1t (15)

Grid

IET2 (LIS/LI6)

| i
Anode Grid

IET1 (LI3/114)

TABLE OF INDUCTANCE WINDINGS

Cascode Grid:
10 turns 28s.w.g. enamelled copper wire
spaced by thickness of 34s.w.g. wire, tapped at 2
turns from earthy end for crystal diode connection.

Cascode Anode:

P. 10 turns 28s.w.g. enamelled copper wire
spaced by thickness of 34s.w.g. wire.

S.6 turns 24s.w.g., close-wound, spaced I-2cm
from anode winding; C=22pF,

Tertiary (for lead-out of vision signal eventu-
ally): I} turns thin insulated wire over H.T. plus
end of primary (i.e. nearest to grid winding).

I.F.T.2:
P. 63 turns 24s.w.g. close-wound,
S. 6 turns 24s.w.g. close-wound.
Capacity =22pF (each winding).
Spacing I-2cm between ends of winding.
3rd I.F. anode inductance:
5 turns 24s.w.g. close-wound; C=22pF.
All above on 0-27in. diameter formers, in

screened can with VHF, purple coded, dust cores
(Aladdin).

Note: LI2 and LI3, LI4 and LIS need a long
former and a long can (2%in.).

LIl and LI6 need only a short former and a
short can (I}in.).

Li2and LI3,LI4 and LIS: in each case, P and S
are wound in the same direction on the former.
The ‘inside’ of each winding is of low R.F.
potential—one to H.T. plus, the other to chassis.

LI8 consists of 60 turns of 38s.w.g. enamelled
wire wound on a -%in. diameter former or {W
resistor; no dust core is required.

by the input resistance of V2—about 22k at
40Mc/s—while L13 is damped by the output
impedance of the valve. The only other points of
interest in the cascode circuit are the absence of
neutralisation—it was found unnecessary—and the
reduction of cathode impedance by the use of
parallel resistors and associated decoupling capa-
citors. These are connected to the two cathode
pins.

The rest of the receiver is conventional in design.
Layout is by no means critical, provided the usual
precautions against stray capacitance and induc-
tance are observed. In the cascode stage it is
usually important to keep the output anode con-
nection ‘out of sight’ of its cathode pin.

(To be continued)
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Television Receiving Licences

1‘HE following statement shows

the approxima‘e number of
Television Receiving Licences in
force at the end of October,
1961, in respect of television
receiving stations situated within

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

Region Total
London .. . 1,959.025
Home Counties 1,617,101
Midland .. . . .o .. L7421
North Eastern . 0o .. 1,855,08
North Western 1,517.371
South Western oo oo 991,211
Wales and Border Counties 99,
Total England and Waies .. .. 10,381,050
Scotland .. oo 0o . 1,050.812
Northern Ireland 170,164

Grand Total .. 11,602.026

Closed-Circuit TV at Dental Exhi-
bition

Visitors to Claudius Ash, Sons
& Co’s stand at the Dental Trade
Exhibition at Alexandra Palace,
from October 23rd to 27th, had
close-up views on TV screens of
small items of dental equipment
being demonstrated in a studio at
the end of the hall.

Two of EMI Electronics Ltd’s
closed-circuit television cameras
televised a complete range of new
dental products from the studio to
a 24in. receiver in a private
theatre on the stand.

In this way it was possible for
a much larger number of visitors
to view the demonstration in
comfort than could be arranged
if a live demonstration were given
in the restricted space on the

stand.
The Selkirk Station
The Independent Television

Authority is using for the first
time at its Selkirk station a 200ft.
section of a 300ft. mast (specially
designed to be  dismantled
quickly) which is normally kept
in reserve for emergency use and
which can be crected in about 10
days.

The temporary mast at Selkirk
was erected during November
and broadcasts the programmes
of Border Television Limited, re-
layed from the authority’s station
at Caldbeck, near Carlisle. A
permanent 750ft. tower is being
built at Selkirk, but the use of
the temporary mast enables
viewers in the eastern borders to
see Independent Television pro-
grammes several weeks earlier
than would otherwise be possible,

The signal radiated from the
temporary mast is on the same
channel as that from the per-
manent tower, i.c., channel 13,
vertically polarised. The effec-
tive radiated power is 4kW over
a semi-circular arc of mid-bearing
due East from the 200ft. mast.

The estimated total coverage,
up to and including the fringe
area, of the temporary mast and
acrial is 59,000.

v
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Colour TV at Cologne and Alder-
maston

Leading West German indus-
trialists, television executives and
doctors saw a demonstration of
EMI Electronics Ltd’s colour
television system at Cologne, on
Monday and Tuesday, October
30th and 31st.

Two days carlier, EMI colour
TV was used for a rather differ-
cnt  purpose at the Atomic
Weapons Rescarch Establishment
at Aldermaston, when the appren-
tices held their annual Parents’
Day. »

Physical training displays, a
mechanical engineering exhibi-
tion, and a satirical revue figured
in the day’s varied programme.
The revue was televised in colour
from the studio to a ncarby audi-
torium where parents watched
the show.

This picture shows the studio control room at the Television Centre, at

Belfast, of Ulster Television Ltd., the independent television programme

contractors for Northern Ireland. Ulster TV have recently placed an

order with Marconi's for the supply and installation of new studic
equipment.
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Royal Ceremony on Closed Circuit
TV

On  October 25th, Queen
Elizabeth the Queen Mother
opened a pair of memorial gates
and unveiled a plaque in the
entrance hall of the Post Office
Savings Bank at Blyth Road,
Hammersmith, London. As the
dais, around which the ceremony
was centred, was on the fourth
floor of the building, the gates
and plaque were televised over a
closed circuit system to monitors
all over the building.

The ceremony, which took
place in the restaurant at the
Blyth Road headquarters, marked
the centenary cclebrations of the
Post Office Savings Bank. So
many people ‘wanted to see the
ceremony and hear the Queen
Mother’s speech, that it was de-
cided to hold it on the fourth
floor where as many as possible
of the special guests could be
accommodated.

Thesc events, together with the
Royal arrival and speeches which
took: place, were covered by five
closed circuit television cameras
operated by Rank Precision In-
dustries mobile TV team. As well
as the special guests in the
restaurant, 2,000 Post Office
employees in other parts of the
building were able to watch the
ceremony on TV monitors, to-
gether with staff on each of the
seven floors at Charles House,
Kensington. A further 1,000 em-
ployees also saw the ceremony
relayed to them by microwave
link in Ruskin Avenue, Kew, and
at Bromyard Avenue, Acton. A
total of 57 monitors were in use.

A sound only relay was trans-
mitted by G.P.O. cables to St.
George’s Road, Harrogate, where
loudspeakers were installed in six
large rooms by Rank Precision
engineers from the Leeds depot.

Television Celebrates its Quarter-
century

In an honoured place at Mar-
coni House, Chelmsford, over-
looking a works area where the
most modern television transmit-

. ters are tested, stands the final
amplifier of the vision transmitter
which carried the world’s first
permanent high-definition tele-
vision service (see also page 191).

A quarter of a century ago—on
November 2nd, 1936 — the BBC
began transmitting programmes
from Alexandra Palace. At the
onset two rival systems, the Baird

TELEVISION TIMES
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Four Telecine equipments and an RCA television tape recorder form
part of Westward Television's technical area. The master control can
be seen in the background.

Q

and the Marconi-EMI, were used
on alternate wecks to judge under
practical conditions which was
the better; in the event the prize

went to Marconi-EMI, and as
from February 6th, 1937, the
system continued alone.

The Marconi-EMI  team of

engineers, who for some years
previously had laboured on the
project, had no precedents to
guide them in the design of tele-
vision stations; and yet the
standards devised well over a
quarter of a century ago still
carry what is generally conceded
to be the best television service
in the world, while the trans-
mitters and acrials continued to
give service until 1956, only re-
tiring when the BBC station at
Crystal Palace began operation in
that year.

Channel Islands TV Station

The contract for the installa-
tion of a 450ft. tower and aerial
array in Jersey for the Inde-
pendent Television Authority has
been awarded to EMI Electronics
Ltd.

The tower will be equipped
with a highly-directional Mesny
aerial array with a 22ft aperture.

The special array for Jersey,
which  will be  horizontally
polarised, will transmit on

Channel 9 in Band III.

ITV network programmes will
be relayed from the EMI aerials
at Stockland Hill, Devon, and
Caradon Hill, Cornwall, to a Post
Office receiving station at Alder-
ney, then passed on by micro-
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wave link to Jersey for re-
transmission over the local EMI

‘aerial.

Programme contractors for the
new station will be Channel
Islands Communications (Tele-
vision) Ltd. Transmissions are
expected to start in the latter
half of 1962.

Extensions for Northern Ireland
Programme Contractors

An order for a new studio and
an extension to the Master
Control Room, has been placed
with Marconi’s, by Ulster Tele-
vision Ltd.

The contract covers the supply
and installation of telecine equip-
ment, three broadcast vidicon
cameras, a sound control desk, a
vision mixer and a new type of
presentation mixer for the master
control room, together with vari-
ous items of ancillary equipment.

The programmes will continue
to be radiated by the ITA Trans-
mitting station at Black Moun-
tain, near Belfast — jtself an all-
Marconi installation.

Colour TV system shown in Milan

Following recent demonstra-
tions in Europe, one of EMI
Electronics Ltd’s colour television
systems was demonstrated at the
Instrument and Automation Ex-
hibition in Milan from November
7th to 12th. .

One complete stand in the
space allotted to the Italian agents
of EMI was ser aside for the
demonstration.
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New
- Tubes

for
Old

By J. K. Hobson

./4 READER’S letter. published in the July

issue, asks whether the application of a high voltage
momentarily to the pins of an old TV tube is a
“leg-pull or trade secret .

The description given in the letter is hardly likely
to increase the emission from a worn tube, and
provides a good risk of burning out the heater.

Flashing Off

A similar procedure however, is used, to “ flash-
off ” conducting debris lodged across the narrow
gap between the grid and cathode of picture tubes,
that cause a characteristic severely smudged,

over-bright picture (see Fig. 1).

Electon beam
Control grid

Conducting debris
causes cathode-to-
grid shorts

Red-hot cathode

Spark spot welds
broken connection

Heater connections

i Cathode connection iead

Fig. 1.—The structure of the cathode of a CRT.
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SIR,——I have read one or two articles in your

magazine, in which one is told to rejuvenate
an old tube which is nearing the end of its
useful life by running it from a transformer
which has the function of driving the heater
at a percentage above its normal rating. I was
told some time ago of another idea for carrying
out the same purpose, only in this case it was
to be used with a tube which had passed beyond
the stage at which the above-mentioned
arrangement was carried out. Here one had
a tube which had practically given up the ghost
entirely. but a new spell of activity could be
obtained by driving the heater at very much
above its tating. The idea, as it was explained
to me, was to take a D.C. source of over 100V
(an H.T. battery for instance) and to attach two
leads to the positive and negative ends. A clip
was fitted to one of these ends which was then
clipped on to cne of the heater pins of the old
tube. The remaining wire was then taken (the
covering of course being removed to expose
the baie wire), and this was then very carefully
held and swept across the exposed tube base
pins so that it made, very momentarily, contact
with the remaining heater pin. This application
of a high voltage for an infinitesimally short
time was supposed to burn off the deposit of
the heater and rejuvenate it. Has somebody
been pulling my leg, or is this a legitimate
“ trade secret ’?—D. E. Winnington (Bradford).

[The above letter, published in our Fuly issue, is
only one of the many similar we have recetved. We
therefore asked one of our technical staff to write
an explanatory article on this subject.—Ed.]

Heater-to-cathode leaks are usually intermittent
and the first test to try when the picture suddenly
smudges and brightens (completely or in horizontal
strips) is gently to tap the neck of the tube. Some-
times the short-circuiting material will drop away
and there will be no further trouble. It is an

‘advantage with table models to tap the tube neck

while the receiver lies on its face. This gives the
lodged debris the opportunity to fall away towards
the face of the tube.

Pemanently lodged shorts can be flashed off, but
with the following safeguards: the tube should be
completely disconnected from the receiver by with-
drawing the base connector and connecting all elec-
trodes except the first (control) grid together. Notice
that by shorting the heater pins together there is
no risk of open-circuiting the heater (Fig. 2). A
relatively high voltage supply of limited current is
now applied between the control grid and the
shorted pins. This sparks, or flashes away the
conducting material. The current must be limited
by a resistor or the spark may be so great that it
has the opposite effect and welds the two electrodes
permanently together.

A 90V H.T. battery with a 10k resistor in series
can be used as the supply or a 4uF capacitor
charged up to 180V from a TV H.T. line and dis-
charged. Again too large a capacitor will only weld
the electrodes together or completely disconnect one
or more.
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Cathode-to-grid Short

Tetrode cathode ray tubes with permanent
cathode-to-grid short circuits can still be repaired
for a longer life by strapping the cathode and grid
pins together and transferring the grid lead to the
g2 pin—the g2 H.T. supply is disconnected from
it (Fig. 3). Nearly always, it is necessary to raise,
the maximum grid voliage to the tube by inserting
a fixed resistor (R) in the earthy end of the brilliance
control of one half the value of the brilliance con-
trol or of the same value, in order to raise the bias.

Every electrode except grid
sh?rrted with fuse wire

e
4F electrolytic capacitor
Fcharged tOYZOO\?

Alternative method

Fig. 2 (above).—*‘Flashing off"* grid/cathode shorts.

Fig. 3 (below).—Running a tetrode tube as a triode.
This overcomes permanent grid/cathode leaks.

Control elzctrode/
G5 Supply removed\

and gy supply B
transferred to g

Leak between electrodes

Cathode.

V4
Heaters

Add pzrrnanent/'l‘—):
Co
¥

strap

Brilliance control

The brilliance with this arrangement is about
50% of the normal—but it is a good “first aid ”
repair for a tube that would have otherwise been
discarded.

Rejoining o.c. Cathodes

-When a normally good tube fails suddenly leav-
ing a pale synchronised blank raster unaffected by
either brilliance or contrast controls then there is
every possibility that the thin metal weld to the
red-hot cathode thimble (see Fig. 1) has broken off
by constant flexing as the cathode heats and cools.

Rewelding

Check that the control grid and cathode voltages
and video drive are present before replacing the

PRACTICAL TELEVISION
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tube for a substitution check. Normally a replace-
ment tube is required—but some tubes can be
saved in the following way. Examine the red-hot
cathode through the glass neck of the tube with a
watchmaker’s glass and look for the broken con-
nection. If there is a very close gap between the
break then an attempt to reweld them can be made
by discharging a 16uF capacitor between the dead
cathode pin and grid. It is important to connect
the charged-up capacitor with the positive end to
the control grid. The tube has to be heated
normally in order to provide electronic coupling
across the gap; it is essential, therefore, that the
grid is connected to the positive of the discharge
source.

The capacitor when connected between grid and
cathode as shown, may not immediately discharge
-—depending upon the distance between the broken
cathode gap. The tube neck can be tapped and if
needed the tube turned in various positions until
a spark takes place inside the tube neck. This shows
that the gap has been bridged and if lucky the spark
has spot welded the joint together. The tube can.
be tested with a picture—and if the fault recurs
when the tube is tapped then another attempt can
be made with a larger capacitor, but 32uF at 200V
is the maximum safe value.

Reconditioned Tubes

The methods outlined above have given good
results for periods of a few minutes to several
months depending on the make of the tube, its con-
dition, and age. In these days of comparatively
cheap reconditioned tubes with long guarantees,
there is little point in trying to prolong a weak
emission tube which is due for rerlacement, but,
where a bright picture from a good tube is at stake,
this kind of repair can give extra time until a
replacement tube is needed.

A FILM SHOW

Another film show has been arranged
in collaboration with Mullard Ltd. It
will be held at Caxton Hall, Westminster,
and readers are invited to send for their
free tickets which are now available from
these offices. The films will be shown on
Friday, February 2nd, 1962, and the
programme will begin at 7.30 p.m. When
applying for tickets, enclose a stamped
and addressed envelope (at least 3iin,
x 6in.). Mark your envelope “Caxton
Hall” in the top left-hand corner.

The films to be shown are Special
Quality Valves, which deals with valves
made to withstand vibration and shock,
and Transistors, which deals with the
“everyday” uses of transistors.
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ELEVISION news and
magazine items on film are not
always of top photographic
especially during these
dark wintry days. The camera-
men have to shoot' the pictures

under the most difficult con-
ditions, almost alwayvs on 16mm
film, which is processed and

edited in its negative form and
made into positive clectronically
on the telecine eguipment.

The national news, whether on
the BBC or from the Independent
Television news, usually contains
master shots only of the filmed
items and calls for the minimum
of handling and joining in the
editing process. Bur the BBC and
ITV local regional news is
necessarily more detailed and
often comprises quite elaborate
sequences on film, all of which
have to be edited as quickly as
possible as they come from the
developing machines. They are in
what is known as a “ green > state
and are not thoroughly dry.
Therefore they pick up dust and
are much more easily scratched
than film which has been dried
out for several days.

Cleaning by Sound

The problem of eliminating
these scratches and dirt has been
tackled by the BBC and other
organisations in various ways. The
negative is waxed, lacquered or
polished after passing the
scratched film through pads which
are moistened with a cleaning
solvent. But a much more modern
approach for film cleaning, has
recently been perfected, in which
the film is passed through a
solvent which is agitated elec-
tronically. Vibration of the clean-
ing fluid by crystal transducers
oscillating at about 40kc/s results
in thousands of minute bubbles
circulating around the film, burst-
ing on it and bombarding it. This
extraordinary treatment by shock
waves provides a most effective
scrubbing action arnd when dried,
even the dirtiest film looks bnght,

PRACTICAL TELEVISION

Underneath the
Dipole

clean and polished. The British
Colour Film Services’ * Ultra-
matic”  system  uses carbon
tetrachloride as a solvent, and the
Lipsner - Smith * Ultrasonic ”
system, along the same main
principles, uses methyl chloro-
form. Vibration of cleaning fluids
has been used for some time in
the watch making industry and,
more recently, in the optical
industry for cleaning lenses. Its
application to film cleaning has

been instantly  successful and
several film laboratories have
alrcady installed it. The

manipulation of film generates
static electricity, which attracts
dust, especially in the minute
scratch grooves caused when run-
ning through telecine machines,
editing equipment and pro-
jectors. Now, both the film

laboratories and the telecine users
will be able to keep their valuable
“ whiter than white”
original

negatives

Some of the Edison

|
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A MONTHLY
COMMENTARY

By Iconos

Kinetoscope negatives of 1898
were put through the ultrasonic

cleaner and surprisingly good
prints were subscquently
obtained. In some cases, a pro-

tective surface of wax or lacquer
is applied after the cleaning pro-
cess. Where this is not done, the
negative is put through the ultra-
sonic cleaner atter every few
prints have been made.

Come Dancing
Outside television -broadcasts of

inter-regional dancing contests
make good soothing television
entertainment and have been

more or less the monopoly of the
BBC for many years. One of the
best broadcasts of this type was
the third heat in the nation-wide
amateur ballroom dancing contest
in which West Scotland beat the
South by a few points. The use
of 4%in. image orthicon cameras
eased the lighting problems for
the cameraman, and wonderfully

@ Nﬁ\ﬁ*s

%%'ﬁ

In an honoured place at Marconi House, Che'msford, overlooking a
works area where the most modern te'evisizn transmitters are tested,
stands the final amplifier of the vision transmitter which carried the
world’s first permanent high-defimtion teiev.sion service.

November 2nd, 1936, that

transmitter was in service until 1956.
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impressive long shots arc obtained
of groups of dancers forming and
reforming in patterns with great
precision and gracefulness. It is a
delight to watch, after a viewing
diet of jive, and rock and roll per-
formed by rather grim-faced teen-
agers in scruffy-looking clothes.
By contrast, the wide swinging
skirts of the ballroom competitors
and the immaculate evening dress
of their partners was a delight to
watch. Nevertheless, credit must
be given to the producers and
technicians who cut from camcra
to camera at 1ust the right
moment, the use, with great
discretion, of the zoom lens, and
the well-timed comments of Alex
Macintosh (Glasgow) and Martin
Muncaster (Southsea), local
comperes under the chairmanship
of Peter West in London. Credit
must also be given to the central
control in London, where signal
sources from North and South
are skilfully integrated with out-
puts from local studios, film and
captions.

Backward Bending

In “Panorama”, * Tonight”
and similar topical magazines,
including schools programmes,

the BBC often gives the impres-
sion of bending backwards to give
the other fellow’s point of view.
Sometimes, they bend so far back-
wards that the subject under dis-
cussion takes on a kind of *‘ sour
grapes” flavour! Richard
Dimbleby’s examination of the
merits and demerits of British
automobiles as compared with
American and Continental cars
was an exposition of backward-
bending which must have
astonished and dismayed members
of the British motor industry. I
don’t think this would have
happened in any other country in
the world and
wouldn’t have happened here on
ITV. Snippets of film were
included  of men-in-the-street
giving their opinions of British
versus forexgn car design, the
most aggressive (and there-
fore the most impressive) being
the pro-foreign buyers of cars.
I must say that if I was
considering the purchase of a new
car — well. — I would probably
change my mind and carry on with
the old one after viewing this kind
of discouraging broadcast.

éptical Effects

. The magic optical cffects
achieved these days on both films

it certainly.

PRACTICAL TELEVISION

and tclevision have reached a
wonderful state of perfection.
Very few television studios are
now without their special effects
panels, enabling an amazing
variety of picture wipes to be car-
ried out, electromcal]y, from
straight “ push-overs” with one
scene literally pushing the pre-
ceding. scene on one side out
of the picture, to complicated
changing kaleidoscopic patterns
of triangles, circles and saw-edges.
A show notable for the excellence
of this type of optical work is
ATV’s “Pencil and Paper”, the
popular quiz programme. In this
programme it is used as a connect-
“ing link in a most effective
manner. The makers of filmed
commercials for ITV companies
make great use of such devices,
but these are carried out photo-

graphically. On occasion, the
marrying of cartoon and live
action photography has been

successfully carried out in feature
films by Halas and Bacheler and
by Walt Disney. Many of the
highly original optical tricks in
commercials and documentaries
are the work of Guild Television
Service, who have also been
responsible for the animated
symbols of some of the programme
companies.

Tape versus Film

A few months ago, video tape
recording seemed to be the answer
to all the problems of television
studios and it was confidently pre-
dicted that, with few exceptions
where re-editing was necessary
(such as for quiz shows) it would

January, 1962

replace film recording. But this
has not happened. The BBC have
made such strides in the record-
ing of pictures on 35mm and
16mm film that a high proportion
of their recorded programmes are
again on film. The “ Science on
Saturday” series, ‘ Meeting
Point ” and “ Dr. Faustus” were
examples of 35mm film recording,
while “ Gamble for a Throne ”
and “ Bengo” were recorded on
loemm film. The great advantage
of film recording is that it is a
medium which allows precise
edmng to be done instead of the
instant decisions which have to
be made by the television director
or vision mixer when video tape
recording is carried out. A further
advantage is that film has & world
currency, unhampered by in-
compatibility of 405, 525 and
625 recordings on magnetic tape.
Recording on television tape xs
regarded more or less as “live™
television, enabling programmes
to be canned up in a complete
unit, available for transmission as
required. Thus, studio stage space
can be more easily organised and
the settings for several episodes
of a TV feature need not be con-
structed and demolished so often.
Two or three episodes of a series
can be recorded in one day. But
each is regarded in the same way
as a live transmission and subse-
quent editing or retakes for actors’
“fluffing ” of dialogue is strictly
forbidden. Video tape recording
is quite an expensive procedure,
adding about £100 to the
technical cost of each show—even
though it may save money in other
ways.

Now on

PRACTICAL WIRELESS

Chief Contents of the January
Issue

UNIVERSAL SHUNTS
SHORT-WAVE SECTION
TRANSMITTING TOPICS

CONSTRUCTIONAL FAULTS
THE P.W. MINUETTE
EXPERIMENTER'S POWER PACK
RECORDING LEVEL INDICATORS
UNDERSTANDING

POWER FOR TRANSISTORS
BASS REFLEX ENCLOSURES
CLUB NEWS
ETC., ETC., ETC.

Sale 2/-

TRANSISTORS

i <
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NOK/

BRITAIN’S MOST COMPREHENSIVE
PRACTICAL COURSE LEARN BY BUILDING
IN RADIC * ELECTRONICS | carcer - Hosey

TELEVISION ¢ OWN BUSINES®

YOU RECEIVE

WESE SPEZ'/;QL‘ "’Rﬂ/”/”ﬂ Aol ® aCSt'iwpslf::tel;its of equipment
- B A:IT.S’——)’,O(IRS 70 P’(EEPi 2] Comliollete set of experimental

€ Complete set of “picture-
way'’ theory bocks.

@ Modern test-yourself
examination sheats.

@ Study programme,

@ Unlimited consultation with
Tutors.

CATHODE RAY.:
0SCILLOSCOPE

¥’ AM and VHE /FM
LUXURY RECEIVER

RADIOSTRUCTOR |
TO RADIOSTRUCTOR (DEPT. M102) |
READING, BERKS. :
o4 _-_-, ‘“ A 7. Name BLOCK |
HHEHHHHEBEHBHHEE B ADress oo smsseee CAPS :
I BHEHH D Eet B , ruease |
JEO0UHEYE A ) (We do not employ representctives) 1/62 I
--------- -----“

- »
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TV TUBES

|2 MONTHS’
GUARANTEE

Insurance and Carriage 15/6

2lin. ... ... 99/6 =
7in. ... 90/- 1[5, 14, 12in, 70/-

£] extra without old bowl, refundable if same received
within (4 days.

14in. TV TUBES 35/_

36-24 and 14KP4

Salvage purchase of Rental replacement stocks. Carriage S/-

VALVES SPEAKERS

94. Each 7/6 Dozen
4D1, 6AL3, 6AMS6, 6Dl. 6D2,
6F12, 6F13, 6F14, 6F15, 3D3, 9D2,
15D2, 78, 874, DL, D77, D152,

ECC31,
3 ECCH, EF50
L63, P61 y
¢ UB41, UF42, U281, VR35, VRS],
¢ VRI07, VR137, VR20L, 277,
1/9 Each 17/6 Dozen
?;(e_ 6ATTS, K1, 6K7, 6L1, APY5, 6P28, 8[9 each
3¢ 7AN7, 10D1, 30CL, S0LL, 3L,
30PL1, 30PL13, 1625, B36, DH77, [ (. ineTi :
¥ ®B4l, "EL32, KT33C, KTey, | 6in=—8in.—7in. x 4in. Money
LN309, LZz319, N142, | back guaranteed. Enquire for
other sizes, Ex. mfd. salvage,
& P.

3 PEN46, TH233, U22, U3l, U35,
3t UAF42, ULF80, W76, W77, W148. I

eskskkoskksksksiokok sk tokskokoskokofotok skelokokok sk

3¢ 2/9 Each 30)-Dogen | — —— —— —— — — —
3¢ BABS, 6C10, 8L18, 6AN7, 6U4G, ELLIPTICAL
3¢ 10FL" 10PI3, 12AT7, '12AU7,

12K7, 20D1, 2003, Bi52, B309
¥ Lk, , 2003, , b

., DH76, EBCBO, ECUS8I,

')_; ECCS2, ' ECLSO, EXSD, kio2) SPEAKERS

EYAl, KT36, Ni45, LN152,
3¢ PL33, UCH42, Ulb2. 15/9 ?;;;'da:;‘: los
3t 5/9 Each 60/~ Dozen 7x4in. P. & P. 3/-
3 6%, 6Q7, 6V6, 12AX7, 12Q7, | __ . XML& F. 3¢

LA 16A6, 16A5, 1743, 19Y3, 20L1,
L 20w, 20r1, 2146, B339, DHicy,
EBC33, EBF80, ECCR3, ELSH,
EL38, EL41, K142, EY85, KT63,
3 N162, N153, N154, N309, Ni339,
PCC82, PL38, PLRL, L&, PL83,
3 PL&2, PY80, PYSL, PY82, PA30.
i Postageon 1—74., 6—1/6., 12— /6.

%SOLO SOLDERING

X .
)
¥ TOOL 126 =
% 110 v., 6 v. or 12 v. (special adap- -
¥ tor for 200/250 v., 10%. extra). 2
Automatic solder feed including &F——

¥ reel solder and spare parts. It is a tool for electronic soldering
or car wiring. Revolutionary in design. Cannot burn. In light
metal case with full instructions for use. Post 4/..

: COMPLETE TELEVISIONS :
% EX-RENTAL SETS [71in. ... £11.10.0 %

Excellent table models. ITA/BBC.
Famous manufacturer. Personal
collection advised. Ins., carr., 25/-, ¥
(Regret some delay.) )

MINIATURE
SPEAKER

Brand new I 6,9

THREE INCH
Post & Packing /-

Ce—
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kK

12 months’ guarantee on tubes ¥

3 months’ guarantee on chassis i
and valves

*
el I4in. ... £7.10.0%

ITA/BBC. As 17in. |deal for caravans, chalets, weekend
bungalows, etc. Personal collection advised. ins., carr. 20/-. i
Yarious makes and sizes available for inspection. ka

621/3 ROMEORD RD, iF

 DUKE & CO0. (Londor) Ltg, #ARS 73 &5 &

Send for Free List &
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B. E. HAMPSHEIR

(RADIO - TELEVISION)
23 NORTHCROSS RD., LONDON, S.E.22

NEW BOXED VALVES

C.W.0. 1/- POSTAGE ON ALL ORDERS UNDER £1

B36 86 | EL83 9. | U403 10/~ | IS5 76
B65 86 | EYSI 12~ | U404 10/~ | 6ALS  7/6
DAC32 10- | EY86 I2/- | UAF42 10/- | 6AT6  7'6
DAF91 7/6 | HDI4  9- | UBC4l 10’- | 6BA6 10/
DF9I  7/6 | KT33C 8/- | UBF80 1o~ | 6BR7 12/
DK9l  8/6 | KT36 8- | UCH42 10/- | 6D2 10/
DK92 86 | Ni17 776 | UCHsl 107~ | 6FI 146
DK% 10’- | PCF80 II/- | UCL82 10- | 6P28  15/-
DL35 96 | PCF82 9- | UCL83 12/6 | 7K7 10k
DL94 76 | PCLB2 ®- | UFa1  8l6 | 7Y7 1ot
DL9  7/6 | PCL83 12- | UF42  7/6 | 9BwWé 8’
EB9I  7'6 | PENA4 18- | UF8S 10/~ | IOPI3 14/
ECC8] 9- | PL36 17/6 | UFB9  Tr- | 12AT6 976
ECC82 9- | P8l 16%6 | UL4l 1o | 12aT7 100-
ECC84 9 | PL82 12/ | ULBI  7/6 | 19BG6G I3/
ECH2I 11'6 | PL83 12 | UY4l 10- | 2001 816
EgHg? I:;: ng? Ig;— uY8ss  10/- | 20F2 1476
ECHBI | P 101 ' ;
ECL8O _12/- | Pys2 jor. | W77 &6 | 20L1 146
z77 66 | 20p1 1416
EFSO 776 | PYs3  12/-
EF80  7/6 | RI9  15/¢ | IDS 9/- | 20p5 130
EF91 716 | RM4 15/. | IFD9 86 | 30CI  1or-
EL33 M6 | u2s 186 | P11 8%6 | 35Wa 66

CLARKSON’'S TUBE
CHANGE

6A DENISON ROAD, LEEDS 2
Tel. Leeds 24576,
We are now able to offer SUPER SCREEN
TV TUBES with 12 months® guarantee at the
keenest exchange price ever.

Example:

Tubes Cash allowance Actual cost
all types O"Ofé‘;-lurge"f of Tube
2"—14"

e 15/- £4. 5.0

i -.1 //_ 7 i

Iy 25/- £4.15.0

21” £8 30/- £6.10.0

Carriage and Insurance 10/~ extra

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

) v
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'l Letters to the Editor

——

—

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

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

VALVEHOLDER TROUBLE

SIR,—I wonder if any of your rcaders can help
to solve a little difficulty which I am experien-
cing with some valveholders? I have a commercial
receiver (a type no longer manufactured) in which
a printed circuit board is employed. The valve-
holders in three instances are of the ccramic type,
without skirts, and the valves do not appear to
sit properly in them. Occasionally there is a
crackling from the set and marks appear across
the screen which are stopped by moving the valve
in the holder. It appecars that the valve sockets
are not gripping the pins and in spite of bending
them and cleaning, etc., the valve still causes
periodic trouble. I hesitate to remove the holder
as there are so many connections to unsolder, so
perhaps someone may have experienced similar
trouble and can recommend a satisfactory solution.
—G. BaRker (N.W. 9).

TELEVISION AERIALS

{IR,—Mr. Bates asks in the August issue how to
receive stations which are using horizontal and
vertical polarisation—without using two aerials, I
think he will find that in many cases two aerials
must be used, but he should not overlook the
possibility of using onc aerjal mounted in a slop-
ing direction. A position exactly midway between
vertical and horizontal is not essential, but a point
nearer one than the other. This will pick up both
transmissions, but the length to which the aerial
is cut may not be productive of the maximum
signal on one of them. Again a compromise must
be effected, so therefore he should experiment in
this direction, cutting the length to suit the
weakest station, then tilting the aerial to produce
the maximum results.—F. RAEDER (Bermondsey).

EXPERIMENTAL LAYOUTS

JIR,—When reading the various articles in your

paper 1 often feel tempted to try out an idea,
but always feel that 1 may mcet some snag which
I cannot overcome, and therefore waste my time.
In your article on transistor tuners I liked the
circuit which you gave on page 554 (August issuc)
and decided to try this out in spite of the risk.
I found several items I needed in my spares box,
visited a local surplus store for a few, and found
several spare transistors which I decided to try.
1 finished the set, checked the wiring, and plugged
in three of my transistors, and as I expected,

nothing happened. I <changed one of the
transistors and was greeted with some sort of
result on sound. After less than ten minutes’
cxperiment the tuner worked and gives most
satisfactory sound signals—better, in fact, than the
set 1 am at present using, and I intend to replace
this. I must admit that this is the first occasion
on which I have had success and it is most
gratifying and has greatly increased my enthusiasm.
I shall try more circuits now, and feel that the
most important thing in trying out circuits is to
make sure that all the parts arc sound and to
be most particular with soldering. — I'. YOUNG
(Belfast).

CHANNEL CHANGING
(F. R. OLIVANT) AUGUST ISSUE

QIR,—The solution of this problem:is so simple.

that it does not neced any cxpert knowledge
or aptitude. Most of the Cvldon tuners as
supplied by the set manufacturcrs have at least
nine (sometimes ten) open positions—i.e., no
wafers. All Mr. Olivant needs 1o do is to turn
the set upsidé down, remove the clip-on bottom
of the tuner case, unclip (carefully) the wafers from
station nine and replace them in station twelve,
and then clip the bottom back. Recently I have
done this on at least ten O.A.P. sets, and with-
out exception I have always found these stages
open, which leads me to believe that set manu-
facturers deliberately dismantle them. Also, it is
my considered opinion that the twelve-station
turret is a usclessly expensive pisce of equipment
which could be replaced by a more economic
three or twin position arrangement. The Fire-
ball is, of course, another cup of tea. I wouldn’t
advise tampering with it if ir is functioning
properly.—A. E. CLARKE (S.E. 28).

TRI-COLOUR C.R. TUEES FOR
THE EXPERIMENTER

IR,—It is well known that amateurs often help

in solving some of the teething troubles of
new techniques by their continued personal
research and reports on their work. There must
be numerous such 'amateurs willing to undertake
some field work in colour telerision, and there
appears to be ample technical know-how on this
subjecct in Britain. The major handicap to
amateurs would appear to be the non-availability
of a suitable colour C.R.T., and although it is
appreciated that the American shadow mask tube
may prove too costly to import for such experi-
mental work, I’'m surc there would be a fairly
large response from amateurs if we produced a
similar tube ourselves and put it immediately on
the open market, like we do in respect to modern
clectronic valves.—K. R. Craskk (Lincoln).
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 200 must be attached to all Queries, and if a
postal reply is required a stamped and addressed envelope
must be enclosed.

BUSH TV 24

Could you please give mc some advice on my
receiver? The fault appears in the form of
multiple images. I can reduce the number of
images down to two but with the picture seeming
to circle round sideways with reduced picture
width. T would be much obliged if you could give
me any information which would help cure this
fault.—B. G. Brailey (Purfleet, Essex).

If VRS is in order, check R20, Cl6, R17 and
the adjustment of TCI. If the PLS81 is over-
heating, check C17 for leakage. Also check C21
if necessary.

PHILIPS 14467-45

This receiver has a tuner fitted. When the set
is switched on for about half-an-hour the picture
starts te expand and contract slightly (hori-
zontally). This happens on both channels. Can
you please help me with this matter >—D. Brown
(Belfast).

This effect could be due to a low emission
EY51 (on the line output transformer) if the
picture expands on bright scenes. If it contracts
on bright scenes, check the PL81 and PYS81.

McMICHAEL MPI17

The picture on this receiver is cramped at
the bottom. I have replaced the PCLS82 but
the fault persists. Could you tell me the most
likely cause>—D.N. (Neath, Glamorganshire).

The valve concerned is the PCL82 on the
right-hand panel. You should check the 100uF
electrolytic on the left side of this panel, and the
centre 0-02.F if necessary.

MARCONIPHONE VTIS6

I am having rather a lot of trouble with my
receiver. There is no EHT, and the EHT valve
—an EY86—does not light. I replaced the EY86,
the linc ouput PL36, and the PY81 boost diode.
Still there is no EHT. I then decided to change
the line output transformer, but the fault still
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remains. I would be grateful for your advice
and suggestions to any of the possible causes.
—G. H. Scott (Eastleigh).

You do not say whether the H.T. voltage is
normal or not. It is quite likely that the PY32
H.T. rectifier could be low if the H.T. has not
been checked. If the H.T. is up to standard (about
190—200V) note the effect of removing the EHT
clip from the tube cr check for a spark with
the top cap off the EY86. Also check the 0-25uF
boost capacitor and the 2.2k resistor to pin 8 of
the PL81 (or PL36 if this type of valve is fitted).
If this valve glows red hot, check the PCF80 below
the screened section.

COSSOR 948

The line hold on this set is very critical. It
will Tock in two places—both very close together.
V8 and C61 have been changed, but the condition
which has been constant for at least six months
now, remains unchanged.—L Gazard (Bristol).

R74 could be defective and often is, but if this
control (250k) is in order, check R72 (220k) and
R71 (2-7M).

WESTMINSTER WE/[5917

When first switched on the picture on this set
is dim and elongated, leaving a 3in. gap at each
side. After about five minutes or so the picture
assumes a more normal shape, but there is still
about a Jin. gap at each side of the picture. I
have changed a PY32. —]J. Laine (Barrow-in-
Furness).

The symptoms suggest a low emission PL81 or
PY81, but the ECL 80, to the left of screened
compartment, should be checked. Also check the
3-9k resistor, which goes to pin 8 of the PLS1,
via a 2200 resistor.

PYE VO9

There is no EHT present on this set but the
sound is satisfactory. The EHT rectifier was
changed, but with no effect. The cap was removed
from tube. but the EHT still does not appear. A
line whistle is present and the tube filament lights
up. I would appreciate your comments on the
possible causes of the above trouble—C. Embray
(London).

Check the PY81 efficiency diode and the 0-:25,F
boost capacitor. If both are in order, it is reason-
able to assume that the line output transformer
is at fault with shorted turns.

MURPHY TV v2i4

Always on switching on, the picture appears
as a wicker-work pattern. A slight turn of the
line hold control brings the picture back to normal.
The picture continually develops an unstable lock
and so I constantly have to adjust the line hold.
I would be very grateful for any advice you could
offer.—W. Bates (London).

A slow heating line output valve is the possible
causc of your trouble. If the 20P4 checks faulty
try and replace it with one coded “ GP ”.

ENGLISH ELECTRIC T4i

The fault on my set is constant shimmering on
the frame. Both the oscillator and output valves

(Continued on page 199)
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4 1 T T -
& As l;omgleﬂte with 14 va{ves alnd latest
ireball turret covering all Bands 1
Dont neglect this final offer of well-known Idnd B1411 channels, Vaives: 3 lg(rllFBO
PCCB4, 3 6BW7, PCL84, PCL82, PY82,
television products, all brand new, at clearance PLAL, PY8S. EY5L Overay Hiel
I prices.  cull data and instructions supplied. | 8 5 15t x 6in
Call or post your order without dela 1 LASKY'S PRICE
PRICES SLASHED! | Pty " P Gl £18.19.6
s surpLyUs | 110° SLIMLINE 17° TV GHASSIS | Cars & ns. 76,

MAKER I Complete with 14 valves and 12—chanm>l turret covering | R
COMPONENT BARGAINS | : d“ Bands 1 and [l Valves: 2 PY82, 2 PL8l, EY52, & Complete with new Brimar C178M
WIDE ANGLE 38 2 PCL82, 2 PCI80, PCL#4, 3 BW6, PCL89. Uses 17in- | 17in. tube, £23.19.6. Carr. & Ins. 19/6.

s H?‘ ’;‘F‘&;}S I‘“e'r';'ox | C.R. tube tvpe CITAF. Overall dim.: 19 x 12 x 6iw. —
“ore, 9- : ) LASKY'S PRICE Above Chassis less valves, C.R. tube
. cube oore, 9-16 kV ... 12/8 | 1ess C.R. Tube I 9 Gns. Carr. & Ins. 7/6 I und Line Output Transiormer. 77/6.
Scanning Coils, 718,
\ine and frame B e o G bo. £24.18.6. Carr. & Ins. 19/6.
Ferrox-cube cored Scanning mp wi ube, . Carr, ns. o
foan end) 7%y ou;.{}uln ! Above Ch less valves, C.R. tube and Line Output } LASKY'S FOR
‘rans., 1)-15 LY5 ove ascis less valves, « tube an ine Outpu .
w}rdndling [&mﬁ Tmnts with l Transformer, 99/8. Carr 6. NEW C.R. TUBES
width an nearity con-
— s ices.
trols. eircu:t dia.. pair YT | C.IR. TUBE type CLIAF. 1 | sizes in stcck at lowest pr
Frame Output Transtormer.. 5/ I pr:rr & Ins. 1 se[;grace b T I 171“ IR Plh EEie
 aRarormer e, PIOcK 0%C g A I FERRANTL 1T7in. ¢ TR17/10,

-ansformer ..., 3 - p 3 n. ype, q .

i roh odora | Line Outpu- Transtormers with EY51, 20/8. Post 2/6. g g .. 0.3 amp. heater. New and
Focus Magnets Ferrox 0 716 B — unused £5.19.6- Carr. & Ins., 12/6
P.M. Focus Magnets, iron- I sounda & V sion Chassis. Printed circuit. all com- | U ; !

cored . 68 J bonents wired, complete with valves: 3 6BW7, PCL84,
Duoma® Focallsers 8/6 1 2 FCL82, PCFY0. Overall size 4 x 16 x 5in. (ncluding ] REGUNNED C.R. TUBES
300 m/a Smoothing Chok 78 l valves), £5.13.6. Carr. 7/6. Less valves, 58/8. Carr. 5/-, bhd
STANDARD 35 m.n. |l GUARANTEED tor 12 MONTHS
Li"g lg}lt%ut TT”;{}E'Q;'?B{,S | PRESS BUTTON TURRET TUNER 1 tvpe £5 100 Carrl.z%lns.
e Covers all channels Band 1 and 111 also VHF/FM 12in. round .... 10
winding, Ferrox-cube ,..... 1216 | F.33-38 Mcc.saOpexSaced by 5 pr oS buttons. Complete | lain rect. ... £5 10 0 12/6
Scanning  Colls, Low imp. I with valveﬂ 30115 and 30C15. Overall measures: . 15in. & 16 round £5 19 6 218
line and frame ,........... 5/6 8 5544 x2 17in. rect. ..... £519 6 12/6
Frame or line  blocking ) askys pricE 4906 post 216 2lin. rect. ..... £7 19 8 211
OSCLIator TransforMET ... 3/6 'y mw s mw s e s om0 v o ow o o mam o
Frame Output Txnnstormer. . Bf-
Focus Magé’ ! 207 EDGV/ARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.I.
Without Vernler 5/8 D, i 327172,
With Vernier . © 3 PADdinqton 327142 . ) MUSeum 2605,
200 m/a Smocthing ¢ oke< 8/6 BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dep:. P.T., Edgware Road.
¥y h > &N Ve A} Al
6 o SAME DAY SERVICE
'I'EI FAC » AIA E NEW! TESTED! GUARANTEED!
i SETS 1B5, 185, 1T4 384, 3V4, DAFAL, DFYL DKS1, DLO2, DLY4 .,  Set 4 for 19/6
DAFYS, DFOS. DK, DLIG . . e v .. 4for27/6
RC g unne d 1ATGT 1l- | 6L19  12/- | 40C15 13/6 | KBF80 g/ | EZ80  6/3 | Us3 4/6
1D5 8/- [ 6LD20 "8/- | 30FL1 10/~ | KBFe9 8/9 | E281 _ 6/8 | U8 4/6
THAGT  9/- | 6P) 10/- | B0L15 11/~ | EBL31 13/8 | KT33 7/~ | Ulel  14/8
INGGT  9/- | 6P25 9/- PL1_ 10/- | ECC40 33/- | KT41 11/6 | U1  1g/-
TV T b 1R5 6/- | 6Q7 6/- | 30PL13 11/9 | ECC81 "B/ | KT44 B/9 | Ul 19/
ubes 154 8/- | 6QTIGT &/6 | BOPI2 "7/8 | ECC32  6/3 | KT61 9/- | U201 1618
PRI R, WS B IS gg | el
; > E5NTG' ; 8
Supplied from stock and despatched || 15 59 | 6UsGT 99 SGT o | Bocks S | Mudo o8 AF42 83
per British Railways SAME DAY. || 345 9/- | 6V6G 4/6 | 3525GT 8/ ECF80  7/6 | N18 7/- | UB4l 8/6
COMPLETE NEW GUNS fitted in every || 3Q4 71- | 6V6GT 6/6 | S0OL6GT 8/3 | EC82 _8/6 { PC95  10/- | UBC4l 7/9
tube and fully guaranteed for TWELVE || 354 6/- | 6x4 4/6 | AC/TH116/9 | ECH21 13/6 | PCC84 ~7/6 BF! 8/3
MONTHS 3V4 7- | 6X5GT  4/9 | AZ31 9/ CH35 "6/3 | PCCs9  9/3 | UBF89 /-
: 5U4G  4/8 | 6/50L2  9/0 | B36 8/6 | ECH42 g/ CF80 /9 CC84 13/3
Mullard Mazda || 5ViG /6 | 7B6 9/- | cL33  12/3 | ECH8l 7/9 | PCF82 8/~ | UCC8 _ 5/-
12 £4. 0.0 £4.00.0 || BYSGT &= | 7B7 7/6 | DAC32 "9/~ | ECL30 7/6 | PCF86 14/- CF80 14/6

b eg oo o bl 524G 8/9 | 7C5 7/6 | DAF91 5/3 | ECL82 9/- | PCL82 9/- | UCH21 13/6
l4in. MW .. £4.10.0 £5. 0.0 || 6ALS  3/9 | 706 76 | DAF96 7/6 | EF39 7/ CL83 11/6 | UCH42 = 8/-
14in. AW . £5. 0.0 £5. 0.0 || 6AM6 316 | 7HY 7/6 | DCCYO  9/- | EFI0  12/6 | PCL84 10/- | UCH8l 7/6
15in. 2 Volt ... £5.10.0 || 5AQ5 6/~ | 737 9/- P33 9/- | EF41 " 7/9 | PCL85 13/6 | UCL82 /9
15 in. 12 Volt ... £5. 0.0 || 6aTte 69 | 7V %- | DFS1  3/@ | EF&0  4/9 | PENAs 11/- | UCL83 13/3
16 " £5.10.0 SBAB  5/9 | 10C2  17/- | DF96  7/6 | EF85  4/9 | PEN3GC 8/- | UF4l il-
7 0. e o Elkg 6BES B/9 | I0P13 14/6 | DH78  4/9 | Ers6 9/9 | PL36 11/6 { UF42  5/6

in. MW . £5.0.0 £€5.0.0 | 6BHE 59 | 124T6 - | DHIT  6/D | EFsS 7/- | PL81 "9/8 | UFs5 70
17 in. AW £5.10.0 £5.10.0 | | 6BJ6 5/9 | 12AT7 5/~ | DK32 11/~ | EF91  3/6 | PL82 7/- | UF89 7l
2l in. MW £6.10.0 £6.10.0 {| 8BR7 12/6 | 12AU7 ¢/3 | DKoL 6/- | EF9 3/9 | PIL83  7/6 | UL4l 8/-
21 in. AW €1. 0.0 £1. 0.0 || 6BWS 7~ [ 12aX 7/- { DK92  7/6 | EL33 9/- | PL84  8/6 | ULS4  6/6

¢ 8CD6G 27/3 | 12K7IGT 4/9 | DK9% ° 7/6 | EL4l  g/¢ | PY32 11/- | UMa  14/-
T o | Bucl Mo | B S| pe 5| m We ) ube b
AW =E| F 8F6 6/6 | 12Q7GT  4/9 ; ‘6
s §Pls  10° | 1223 48 | DIfs a0 | Bme: o9 | byes  ela | vy 28
Plus 10;- for Care. & Ins. 6Fi4 1o/~ | 1457  19/6 | DL94 7- | EM80  g/- | PY83  7/9 | UY 6/6
RN iR 26 B §in )| v 9
. : 6 1/ - - -
Other types not listed available. Please 6KIGT  Bi- 201;_1 20/- | EAF42  g8/8 | EY51 =6 | U214 17/8 VP1321 16/6
o SKEGT B | BL6GT 7 | Bocw BE | Ea 49 | Um e | w49
- K - 7/9 - | EZ -
J. P. WRIGHT L8 -0/ | 2574G EBCal 8- | Eza1 9L | Uso &- | zm 3/6
READERS RADIO = %r
103 Carr House Road, Doncaster 4 ﬁ;‘?yi Par%el “"‘"fd
Sole Distribution Agent ainst amage In
Phone: DON 2656 24, COLBERG PLACE, STAMFORD HILL, MT‘E"S‘BG"éZﬁi?s,
LONDON, N.16 STA. 4587 Y Cexira,
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n- & B- TELEVISION Cherf;,v?/ggiiwss

Dept. Bl 131 & 131a KINGSTON ROAD
SOUTH WIMBLEDON, LONDON, S.W.19

“Compare our prices with any others”
For the FINEST, FASTEST SERVICE in the COUNTRY
We are open from 10 a.m. Until Midnight. (I p.m. Wednesday.)
for any information or problems you have, Call or Phone, we are
always p:eased to help.

31 SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil
L.8.0., F.B.O., F.O.P.T. LIST. Prices of nearly all makes
and models, 2/6, post 6d. Invaluable as a service aid. The
finest list ever compiled.

HUGE PURCHASE ENABLES US TO SELL
TRANSISTORS AT THESE ASTONISHING PRICES
MuHlard: OC44, 9/-; OC4S, 8/-; OC70, é/-; OC71, 5/-; *OC72, 6/-;

OC76, 71-; OC78, T-; *OC8I, 7!-; OC8ID, é/-,
G.E.C.: GET874, 8/-; GET873, 7/6; *GETIH 5/-
o Avallable in matched pairs ac I/- e
Mullard Diodes: OA70, 2/9; OA79, 2/9; OABI 2’9 OAS91, 3/6.
G.E.C.: GEX34, 3/3.
TURRET TUNERS, Varioys Makes: 10, 16, 38 Mc/s, 40/-
EXAMPLE OF TRANSFORMER LIST

L.O SCAN COILS
FERGUSON: (New) (Used) (New) (Used)
0 e 6919 35/~ 60/ 35/~
w6919 35/- 60/- 35/
(New) (Used) (New) (Used)
.. 526 35/ 55/ 35/~
5216 35/- 55/- 35/-
R (New) (Used) (Used only)
V214, V240 V250 606 35/- 45/

REGUNNED CATHODE RAY TUBES
all with 12 months’ Guarantee
ALL MAKES: 12in., £3.15.0; 14in}, £4.5.0; 17in., £4.15.0.
ADD: 10/- for 90°, 15/~ for 110° 5/- for Electrostatic Types.
SECONDS, with |2-month Guarantee—ALL MAKES: [2in.
£2.15.0; l4in., £3.5.0; 17in,, £3.15.0.
SECONDS. No Guarantee—ALL MAKES: [2in., £1.5.0;
14in., £1.15.0; 17in., £2.15.0.

10/- allowance on old tube if in good condition.
HUGE PURCHASE! Again passed on to you
4+ T/V or coffee tables, veneered in walnut. Complete with 4

screw=-on legs. Many other uses. Size: |5 x [84in. Amazing

offer at only 14/6, P, 31,

SPECIALLY made cabmets for the REPANCO JOURNEY-

MAN KIT, complete with 3 ohm speaker, dial and knobs.

Well made in wood and covered in Vynide. Colours: Yellow,

White, Red. State second choice. 30/- each. P.P. 3/-,
HURRY WHILE STOCKS LAST/

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE
CURRENT VALVE LIST
AZ31  B/8|RCC84 7/9) KT33C 6/-|R13  10/-|ULdd 10/9 6U4 10/~
B3g B/8|ECC85 7/6|KT36 8/6|nP4l  2/3|ULB4  7/3[7C5 8/9
CBL31 18/-|[ECH21 12/3|KT61  8/3|8P61  2/3|UUS  14/8]7C6 7/-
CCH33 12/6| ECHS3 9/-|KT63  6/3U22 6/6|UU9  8/3)|737 8/9
CL33  10/-|ECH42 7/6|K'TW61 5/81U24  10/-|UY4l  6/-|7Y4 6/9
L7 3/-|ECH81 7/8|KTW63 5/9|U26  12/-|lUYR6  6/6|10FL  4/8
DAF9L 4/6/ECL30  6/911.63 2/8{ U2 9/8|W77 4/-|toCl  10/-
DAF96 8/6|ECL82 9/8|PCCB4  7/-(Uxl 7/-|277 8/-{10C2  13/-
Drot /8 Fu.ss 13/9|PCCBY  8/8|US7T  18/9(5U4 4/9|10P18 B/
LK G/8|EF39  4f 5
DH63  6/-|[EF50  1/3|PCF82 7/8|Us2 6/-|3Y3 5/9|12AT6  7/3
DH77  4/6|EF80  4/6|PCF86 14/8|ULS1  8/-|6Z4  10/-|12AT7 4/8
DK9L  5/6{EF9L  3/-|PCL82 7/-(U281L  8/-|6ALS  8/-]12AU7 5/6
DK92  7/-|EF92  4/-|PCL83 9/9|U282 14/8l6AME  8/-|12AX7 6/3
DK96 6/9[EF35  6/8{PCL84 7/-(U30L 17/8|6AT6  5/6|19BGE 14/6
3

DLOL  7/9|EF86  8/9|PCL85 15/-|UB0L  28/-l6BGH  12j-|20F2 B8/
DL92  5/9|EF89  6/6|PL33  8/-| UABCSp 8/6 12/8
DLot  B/8|EL33  7/8/PL36  9/9|UAV42 8/-16CDS 9/6

6/6|EL38  12/-lPL38 14/6|UB41  7/9 12/-
KABCS0 7/3|EL4L  7/9lPL81  8/6(UBC41 7/9[¢ 16/6
EAF42 7/9|EL84  6/9{PL82  6/6|UBFss 7/9 14/6
KB4l  6/8|EMS0  8/8|PL83  6/8|uUccsa 12/8 14/-
EB9l  8/-|EMS1 8/6/PL81  8fglucces 7/ele 7

EBC33 4/6/EMB4  8/6/PY31 - UCI‘SO 14/8/6F15 9/-[30FLL 8/3
EBC41 7/8|EY51  7/9|PY32 10/-| UCH21 12/3|8F43 6/3|30L1 -
EBF80 7/8/EYS6  7/6|PY80 8j-|UCH42 7/-[6L1  12/-|30P4  10/9
EBF39 8/3|EZ40 8/3(PYB1 8/-| UCHS81 B8/3|6LA 9/9|30P12 /6
EBL31 20/-/EZ41  6/9|PY82  6/-[ICL83 12/8/6Ve 6/-|52KU  10/-
ECC8L 4/8|EZ80 6/-|PY33 8/-|UF42  3/8(i118 8/-|53KU 10/~
JCC82  5/B|GZ32  8/9|PYS8  12/.|UL4l  7/-i6L1S  1/2 8
ECC83 6/8/GZ34 12/6/PZ30 B/-1UL46 7/-168N7 4/6! 185BT 14/-
These are only examples of our valves; if you do nol see what vou require
send stamped addressed envelope for special quotation.
We pride ourselves that we can obtain and supply any TV
spare, OUR GIGANTIC STOCKS INCLUDE: Line, Frame
and Sound Output, Line and Frame Blocking, Osc., Trans., and Scan
Coils for any make or model Television. Please ask us for ANY
components you may require we are almost certain to have them.
TERMS S.A.E. all enquiries. C.W.O. or C.0.D. 3- extra.
Postage on Valves, 6d. each. C.R.T.s 12/6 inc. insurance.
SATISFACTION ASSURED. RETURN POSTg SERVICE.

TELEVISION

January, 1962

AERIALS
BAND I BAND II BAND II1

Combined Arrays I and ITI
1+3 Element Loft Mounting .. 38/3
1+5 Element Lott Mounting .. 46/9
1+3 Element Wall Mounting ..45/3
1+5 Element Wall Mounting .. 81/~
1+3 Element Chimney M'ting.. 57/10
1+5 Element Chimney M'ting.. 66/9

Band 1
Single Dipole Wall Mounting .. 24/7
Single Dipole Chimney M'ting. .
X Aerial Chimney Mounting ,.
H Aerial Chimney Mounting .

Band 11§
3 Element Yagi Wall Mounting 33/-
6 Element Yagi Wall Mounting 43/~
9 Element Yagi Wall Mounting 56/-
Chimney Lashing Mounting add 10/-
Double6 Array. only with clamp 83/-

} Band Il
Single Dipole Wall Mounting .. 20/5
- Singie Dipole Chimney M'ting.. 29/9
H Array Chimney Mounting 5214

REPAIR KITS

Band 111 Folded Dipole With Insulator, Complete .. 8/3
Rand 1 Insulator With Two ¢ inch Dipoles F‘or 1or
§ inch Booms, Complete 19/5
6 inch Lashing Kit, 12/11 7} inch Lashing Kit. . 114i8
6 inch Wall Bracket With U Bolts 11
1-}: 1-1 inch Clamps, 3/10, 1-2 inch Clamps Universal., 5/4
Bracket Repair Kit, J Bolts: U Bolts; 20ft Lash ing -
Wire: Thimbles; Corner Plates ,. . 6/~
Insulators, All Type: co 0 .. (Enquire)
Co-Ax. Semi Air Spaced 7d. vd . Plugs 1/2
Send 6d. for Lists. Please state Channel when ordering.
Cash with Order. Post and Packing 3/- extra.

SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES

PINNOX STREET, TUNSTALL, STOKE-ON-TRENT
Phone: Stoke-on-Trent 88767

“SABRINA”

STILL WELL IN
FRONT

Make your TV set 1009, again before Prices
rise. (You have been warned!).

COMPLETELY REBUILT C.R. TUBES
ALL TYPES (including electrostatics)

12" now ... ... £5.0.0) For
14" to 17" now ... ... £5.10.0 }Single
21" now ... ... £8.0.0]} Tubes

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:
12"—8716; 14"/17"—9716; 21°—14716

FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar

BANBURY, OXON
Telephone 2390

- -
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(Continued from page 196)

have been replaced. Could you please give me
some idea which component may be giving the
trouble?—]J. P. Simpson (Grantham).

On a tag erip near the V9 (ECL80) base is a
pre-set S0k resistor. This is the interlace. control.
It should be adjusted to give a steady pictare with
the odd (thin) lines showing between the even
(thick). If this has no effect and V9 (ECL80) and
V11 (PL82) are in order, check the effect of both
lmear;ty controls and change the associated 0-1uF
capacitors If necessar«

COSSOR 937

When I increase the-brightness the picture turns
hazy and fades, but comes back again when I
_reduce the brightness. The sound is perfect.—]J.
McFarlane (Glasgow).

You should check the semng of the ion trap
magnet, the C.R. tube emission, and the PLS81
line output valve (21 A.6) which may have become
low in emission and its screen grid dropping
resistor.

PYE FV4C

When I switch my receiver on, a thin bright
horizontal band first appears on the screen, which
slowly opens to a full-size picture. After the
picture has opened it remains perfect for the
rest of the time it is on. Could you tell me the
cause of this and the cure, if any ?—J]. H. Edwards
(Essex).

The symptoms of your fault suggest a slow
heating PL82 frame output valve, which is glxpmd
to the ourside of the EHT box.

PHILIPS 2168U

Would you please advise me as to what could
cause the trouble I have with my receiver. The
set was working correctly when suddenly the
picture and raster disappeared. The sound
remained. On checking the line output valve—
PL36—it was found to have an internal short
between grids—pins 4 and 5. A new PL36 was
fitted and the set worked well for about five
minutes when suddenly the raster collapsed into
a vertical line and then disappeared, this time the
sound also went, and there was no line whistle.
On checking, it was found the H.T. voltaze was
down by about 20. Removing the top cap con-
nection of the PL36 restores the H.T. and sound.
The PL36 has been tested and is all right. It
would seem as if something is drawing tc much
current. Is 1t possible that the line output trans-
former is at fault? I have the circuit diagram for
this set.—W. H. Collins (Harrow).

The fact that the sound fails has little significance
since the A.F. amplifier is fed via R26 from the
boosted H.T. line. You should check V10 (PY81),
V11 if necessary (ECL80), R75 and the line output
and boost line components, C63, C504 etc.

SOBELL T225

I recently moved from London to Clevedon.
Could you advise me on how to retune my
receiver to receive Wenvoe? What type of turret
tuner would I need to receive TWW? — G. G.
(Cleveland).

TELEVISION 199

The R.F. amplifier (V1-EF80) is on the rear
centre of th: chassis, the frequency changer (V2-
ECL80) is on the left as viewed from the rear.
The coil cores L1, L2 and L3 are the aerial and
R.F. adjustments spaced along the rear edge between
V1 and V2. Turn these in (clockwise) about 6 or 7
turns. Unscrew the trimmers on the chassis
immediately in front of V2 and then adjust L4
through the hole on the rear left side of the
chassis for maximum Channel 5 sound. Read)ust
I.1-L.2 and L3 for optimum sound and vision. Use
a Cyldon P16H or Brayhead 168 tuner unit for any
conversion, replacing V1 by the R.F. plug and V2
by the mixer plug or adaptor. Note that V2 is an
ECLS80 not an EF80 and the mixer plug or adaptor
must therefore be wired accordingly i.e., anode
pin 6 not pin 7.

FERRANTI 24Ko

There is no EHT on this set. The cut-out/fuse
disconnected the anode lead from the PL820 and
in the PL820 cathode wiring continually blows. I
inserted a meter and received full deflection.
The line and frame time bases are in order.—V.
Stephens (Cardiff).

You should check the PL820 and ECLS80 valves
by substitution. If the cut-out continues to open,
check the 330k resistor associated w:th the blocking
(ECL80) transformer, the 0.05uF <coupling capa-
citor (which may be leaky) and the regulation com-
ponents—including the EB91 delay diode (V10B).

HOME CONSTRUCTED SET

This is a home built television receiver using
a T901A tube (16in. metal cone). The scanning
components are Allen which were popular a few
years ago and the receiver uses a mains trans-
former with a separate 6.3V winding for the tube
heater. I now wish to change to a more modern
aluminised all glass 17in. tube and would be glad
if you would recommend a suitable tube. I realise
I shall have to change the mask and mounting
arrangements but wish to retain the same scanning
components.—G. Shepherd (S.E.11).

A 17in. tube such as the Mullard MW43-64 or
MW43-69 may be used without changing any com-
ponents, merely modifying the EHT connection,
earthing the outer coating and connecting pin 7
to pin 10 or pin 11.

PETO SCOTT Tisii

A short while ago the picture went blank; there
was no brightness just a blank screen. Although
the sound was all right I suspected the EYS1 and
replaced it with a new one, but I also found that
the condenser on the wire from the EY51 to the
C.R. tube was burnt out. I asked the dealer when
buying the new EYS1 about it, and he told me to
cut the condenser out as it would not matter. I
wanted to replace it and would likz to know its
value. With the new EYS1, the set went reason-
ably well for a few days, and then the picture
started to get darker and out of focms until finally
I could hardly see it at all. I turned the bright-
ness control up, the picture comes an faintly, but,
on advancing the control further, the picture goes
blank again. I suspected the EYS1 and replaced it
again with another and the same thing happened
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again. I put a new tube in about 2 years ago.—
J. Firmin (Brentford).

The EHT capacitor is rated at 500pF 20kV
working. It is apparently leaky but if a replacement
does not clear the condition, check the setting of
the ion trap magnet on the rear neck of the tube and
the line timebase valves—PL81 etc.

ALBA Té44

I should like to know the value of the dropping
resistance to the screen grid tap of the PL81 valve
on the above set.—W McShane (Co. Durham).

The screen resistor to pin 8 of the PL81 has a
value of 15k.

MULLARD MTS 50115

I wish to convert the above set for Band IIIL
I know that the LF. frequencies are 13-4M/cs
vision and 99Mc/s sound; could you please
suggest a suitable turret tuner?—D Rain (S.W.17).

A suitable tuner unit is the Cyldon U10L. This
has UCC84 and UCFS80 valves and two plugs
terminating the supply and LF. leads, the R.F.
plug replaces the first (front left) UF42 valve and
the mixer plug the second UF42. State channels
1 and.9 when ordering.

TELEVISION January, 1962

.PHILIPS 1726UF-15

On reading the article, * Using Coaxial Stubs’ by
P. Rules in the July edition of P.T. I would very
much appreciate more advice on my set. I am
using an ordinary coaxial cable to the two pin aerial
socket, with the inner conductor to one pin and
braiding to other pin, I get quite a good picture
and sound but a lot of patterning and other inter-
ference (I do not want to pull down the aerial to
fit a twin feeder if it can be avoided). If I fit a
matching stub as Mr. P. Rules suggests, will it be
correct to solder the inner conductor to one pin
and braiding to other pin of the aerial socket? I
have also been told there is no suitable converter
for the above set (to Band III), but would like
your advice on this also.—H. Day (Biggleswade).

To avoid patterning the screening of the coaxial
should also be connected to the body of the plug
or to the slot into which the body extension fits if
a metal plug is not used. There is no real need for
matching, but a stub can be tried, connected as you
suggest. A suitable tuner unit would be the Cyldon
P10L or Brayhead 10S. These have an R.F. plug
and mixer plug or adaptor. The R.F. plug replaces
VI EF80 (front) and the mixer plug or adaptor
replaces V2 EF80 second from front.

TV TEST POINTS (coninuea from page 177)

(3) uncontrollable brilliance; test the grid and
cathode voltages with a meter. Bias faults can be

due to shorted electrodes in the CRT, a fault in the .

brilliance control circuit, incorrect video valve
potentials, or oscillation in the vision amplifiers.

Polint E: Video Yalve Grid

Situated under the video valve base, the grid pin
can only be identified from correct base information
for the particular valve type employed. Scratch
the grid pin lightly with the tip of a screwdriver
and a splash of white spots should appcar on the
raster at the time of contact. Failure to produce
spots indicates a defective video stage (the CRT
being assumed in order). If the tube circuit is
untested, then the fault lies between point E, the
CRT and its supply circuits.

Polnt F; Vision |.F. Valve Grid

Grid disturbance testing here will produce
brighter spots than at point E and in so doing prove
the vision LI.F. stages to be operating. Crackles will
be heard in the sound during this test. The
previous vision tests described should have been
made first. This test can only show whether the
stage is dead or not, which is all that is needed for
fast fault finding. Severe off-tuning, instability, or
low gain cannot be deduced without localised tests
with a signal generator and meter.

Point G; Common I.F. Amplifier Grid

This point may not exist on models where vision
and sound are taken separately from the turret. The
stage amplifies both vision and sound together in a

wide band common amplifier. Disturbance testing
this grid produces loud sounds and flashes of spots
on the screen. The valve can be identified on un-
familiar chassis by the output cable or connections
from the turret which usually terminate at a tuned
inductor (often in a screening can); the valve fed
from it is the common L.F. valve. Obviously, lack
of results here but results from the previous point
F show this stage to be at fault.

Point H: Aerial Input

This is the most accessible point of all. Correct
results from the earlier points up to G but no
result here show the turret to be defective. The
effect of a substitute aerial should be determined
because many TV complaints are found to be a
faulty aerial or cable that the owner refuses to
countenance as possible—until another aerial is
tried. Too often it is assumed that because a new
aerial installation has been erected with brand new
materials according to the maker’s instructions it is
perefect and beyond doubt. Siting alone can ruin
a picture if the aerial is set up in a bad position.

(To be continued)

| QUERIES COUPON |

| This coupon is available until JANUARY 9th, 1962, and |
| must accompany all Queries sent in accordance with the |
1 notice on page (96, I
I PRACTICAL TELEVISION, JANUARY 1962, ’ []

Published on the 22nd of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street. London. W.C.2. and
printed in England hy WATMOUGHS LIMITED, 1dle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON &

T)TCH (A/sia), Ltd.. South Africa and Rhodesia: CENTRAL NE
Inland

WS AGENCY. LTD. Subscription rate including postage for one year;

£1.5.0, Abroad £1.3.6 (Canada £1.2.0). Registered at the General Post Office for the Canadian Magazine Post.
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LAWSON TUBE WITH NEwW SILVER

ACTIVATED SCREEN AND
100T "MICRO FINE" ALUMINISED

ENGINEERS WITH
EXPERIENCE

PRACTICAL TELEVISION 201

DIRECT REPLACEMENT
.Reprocessed TUBES

12 MONTHS’ FULL REPLACEMENT

GUARANTEE

75«-
Know that as a tube gets old, not only does 1t become Low emission
LIGHT bur the light efficiency of the Phosphor Screen also deteriorates (up
OUTPUT to 10°% per year). This deterioration of the Screen obviously

. continues if the tube is only rebuilt or regunned.

50+ Don’t risk a “DEAD SCREEN”, enjoy the brilliant crisp high
definition of a LAWSON TUBE. Tubes which are absolutely
BRAND NEW throughout (excepting the giass), and which
incorporate the wvery latest CRT developments. New silver
254 activated screens, “mucro fine”’ alwninising, high efficiency getter-

SIMILAR TUBE REBUILT
OR REGUNNED BuT NOT
RESCREENED

BRILLIANCE CONTROL —#

EXPRESS PASSENGER SERVICE—
Orders received by 3 p.m. are dispaiched same day.
Special direct services to Scotland and Ireland.

“YOU HAVE A CRT PROBLEM? OQur engineers
are specialists, may we help ?”

"LAWSON TUBES LTD. L. 3198
156. PICKERSLEIGH RD. MALVERN. Worcs.

ing, plus Brand New electron guns by Britain’s premier manufac-
turers. Mullard, Mazda. Emiscope, Cossor, Brimar, Emitron,
English Electric, etc.

ALL MAKES AND TYPES FROM STOCK

LAWSON. The ONLY replacement tubes, for which all types
are guaranteed, correct and direct plug-in replacements.

12/ = £1.10.0
I = £5.5.0
15-17" =

CARR. and INS. 7/6

C.0.D. or C.W.0O.

10'-

Gladly refunded
if you wish to return
vour old tube
| (excepting 127)

£3.15.0

Become a Television expert
this easy way

The Bennett College offers you a complete course

ou have to be really in the know to keep up with

television these days. And the value cf this
special new course prepared by The Bennett College
is that you are taught a// the latest methods and
techniques. You have the advantage of studying this
profitable and fascinating medium in the quiet of
your own home. And personal tuition by The
Bennett College makes all the difference.

The Bennett Coliege offers you a course that’s
non-mathematical and particularly easy to follow.
It contains clear diagrams which cover everything
you want to know from beginning to end (and

even includes the basic principles of sound radio
if you wish).

The complete home-study course covers everys
thing : Production of the signal, scanning and repro-
duction of picture from signals. Aenals, types and
purpose. The cathode-ray tube. Time-base oscillators,
and output circuits. Synchronisation. Video
frequency amplifiers. The TV tuner, turret incre-
mental, etc. Television test gear. Television faults.

For more details, please fill in the eoupon below.
Your studies cost very little and the baok you need is
included in the cost.

To THE BENNETT COLLEGE

NAME
iCepy BENTV,) Sheffierd

Please send me details of the new ADDRESS
' TELEVISION SERVICING

|

s

COURSE

L'--"---'-"'-"-""‘
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SERVICE SHEETS

SERVICE SHEETS.
Radio 2/9. DARWINS,
St. Helens, Lanecs.

SERVICE SHEETS, Radlo, TV, 5.000
models. List 1/-. S.A.E. enquiries:
TELRAY. 11 Maudland Bk., Presion.

SERVICE SHEETS. Radio and TV
4/. each. List 1/-, All orders dis-
patched on day received. Al
manuals for sale and hire. E
lease. SULTAN RADIO, 29 Chuxch
oad, Tunbridge Wells, Kent.

Television 4/3;
19 George St.,

SERVICE SHEETS
For all makes of Radio and Television—
1930-1962. Prices from /-,
Free fault-finding guide with ail Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6000 models, 16

125 Radio/TV Sheets
models, 20/,

Special offer of
covering 370 popular

HAMILTON RADIO
Western Road, St. Leonards, Sussex

SERVICE SHEETS; also Current and

Obsolete  Valves for sale. JOHN
GILBERT RADIO, 20 Extension,
Shepherd's Bush London

Market,
W.12 (Phone: SHE 3052).

GENUINE SERVICE SHEETS. Radlo/
post, p'ild RED

TUBE DISTRIBUTORS.

Street, Wakefield, Yorks

41 DenmarL

SERVICE SHEETS, Radio and Tele-
vision 4/- each. list 1/-. All old and
modern receiver sheets available.
Faultfinder files 2/- each. List now
available 1/-. KAYBRO PUBLICA-
'&ICI)NS. 44 Old Bond Street, London

SETS & COMPONENTS

SURPLUS,
guaranteed.
reclaimed Valves,

AND NEW  VALVES,
S.A.E. for list. Also
tested. perfect: §/-
maximum, plus 6d. postage each.

Valve bargains. Valves
bought. Lewxs, 46 Woodford Avenue,
Ilford. Essex

COMPLETELY REBUILT
C.R.T.s

Fully Guaranteed

14in. .. o0 .. £6. 0.0
17in, .. .o .. £6.10. 0
2lin. .. o0 .. £8.10.0

10/- Old Tube Allowance. C.W.O.

Free Carr. and Ins. Passenger.
All types and sizes. S.A.E.
Enquiries.

TRADE SUPPLIED

BROADBENT, Canal Bridge,
Birmingham Road Stratford-
on-Avon, -

DARLING . . . I could sit and admire
it all day long now I've a Prime
Electrics TV tube, Carriage
year’s guarantee. 12in.. 14in.
15in., 17in. £5; 21in. £7/10/0,
38 Queensdale Road, London, Wii,

Practical Television Classified Advertisements

RATES: 4/~ per line or part
thercof, average five words 10 line,
minimum 2 jines, Box No. 1/- extra,
A(I\‘ortisonwnls must bhe  prepaid
and addressed to  Advertisement
Manager,  ‘“Practical
Tower llouw Southampton
London, W.C.2

Television*
St.,

SETS & COMPONENTS

{continued)

RECLAIMED TELEVISION VALVES
10F1. EF80, EBY91. ECL80 2/-
PCF80. PCC84. PL81. PY81,
PCL83 4/2 each. Postage 3d. per
valve THOMAS, 30 Heoleradoc.
Tomma. Neath,

TV SPARES

LINE OUTPUT
TRANSFORMERS

A few examples from our
} extensive range.

TELEPHONE ORDERS SENT SAME DAY
C.0.D.

Alba T30I1, 304, 394, 484, 494, 42/6.
Alba T32I1, 324, 424, 524, 3976,
Baird 164/5/7, 172/5, I8I2/I5 6276,
Baird P2014/7, P2114/7, 5
Banner B112/4/7, 124, 4I2 436 65/-.
Beethoven B77, 80, 94-9 106-9, 65'-.
Bush TV53 69163 Tv24C, 8976; TUG34,
5 gn
Cossor 930-9. 58/6; (new), 30/- (used).
Decca C14/17, 5876; DM14/17, 55/..
Ekco T221, 231, 311, 284, 330, 55/-.
Ek(co dTIGI. TCl62, TCIl66, TUIE9, 30/-
use
Ferguson 992/6/8 66/9; (new) 30’- (used).
Ferguson 205-246; 66’9 306/8, 5
Ferranti 14T3/4/5, 47/6; I4T2/TI225 6276,
Ferranti T1002/5, 55/-; T129-138, 4776,
G.E.C. BT, 1251/2 1746/8, 2250, 50/..
H.M.V. 1824/9, 1840-8, 2805-5902, 69/6.
K.B. NF 70/FM, MV/OF 100, PYP20, 75/,
Masteradio T917, TE7T, T409/12, etc, 58/6.
McMichael TM/C/CR 512, 55/ CIR 53
fa,
Murphy V 240/250/280, 65/-; V200, 49/6.
Pye/Pam/invicta V4/7, VT4/7, LV30, FVI
908-958, T118-120, 55/-. C517, etc., 75/,
New Scan Coils on all above 65/-.
Peto-Scott TV122/4/6, 67'6; TVI4il, 7276,
Philco 1457-67, 1717-47, 1753-77, 87/6.
Philips | 114U, 1115, 1437, 1446, 8976,
Pilot CV76, 77, 84, 87, etc. 65/-. TVY94, 89/6.
Portadyne TA 17, T237, T417, used, 39/6.
R.G.D. C55, 1455/6, I7$5/6/7 etc 8976.
Ultra VT9/I7 etc. with U255
Vidor CN4206-12, 59/6; CN42|7 3l 65/-.
We stock or can obtain most L.O.T.'s Scan
Coils, Frame O.P.'s and spares.
PLEASE SEND S.A.EI: FOR IMMEDIATE
UOTE.
Callers welcome. Open all day Saturday.
Terms CW.O. or C.O.D. Add 2/6 P. & P.

NEW TV BARGAINS

We have a limited number of 1962, Slim
line Television Receivers by Famous Makers
at special prices. For example |7 inch. List
57 gns. Our Price 44 gns., plus 25/- Carr.
& Ins., 110 Tube, Printed Circuit. Contem-
porary Styling. Al Channels. Full guarantee.
All in sealed boxes. Immediate despatch on
your order,

TELEVISION CONSUMER
SERVICES LTD.

112 CAMBERWELL RD., S.E.5.
RODney 7917

P
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(continued)

Television

Picture Tubes

Twelve Months
Manufacturers’ Guarantee

12inch ALL Types £5. 0.0
14inch  ,, £5. 10. 0
15 inch 5 0 £7. 0.0
16 inch B - £7. 0.0
17inch  , £7. 0.0
21 inch . " £8. 15. 0

Deposit 20/- plus 12/6 carriage.

Tubes for ALL H.M.V. and
Marconi sets at reduced prices.

A few shop-soiled tubes at £4.

(athode Ray Tube Service

35 Broomwood Road
St. Paul’s Cray, Kent
Orpington 21285

Television Tube Shop

now stock

Tubes for every make of set
OVER 600 TUBES IN STOCK

12 inch Mullard type . £4. 5.0
.12 inch Mazda type ... . £4.15.0
4 inch Mullard type . £5.5.0
14 inch Mazda type ... . £5.10.0
15 inch Mazda type ... £5.15.0
16 inch G.E.C. & Mullard type £6.12.6
17 inch Mazda & Mullard type  £6.10.0
17 inch G.E.C. & Brimar type £6.15.0
2! inch Mullard type £8. 0.0

Add 10/- for insured carriage to your
door within 48 hours, or 5/- via B.R.S.
Terms £2 down (plus carriage).

Al tubes tested before despatch and
guaranteed for 12 months. Guarantee
cards enclosed with each tube.
Special Purchase of 110°
tubes—

Slight mark, Guaranteed for 12 months.
Mazda CME 17037 replace AW43-88,
GEC 7405A £6.

Shop Soiled Tubes.

(Slight scratches or marks) Guaranteed
12 months. |deal for second set. |2in.
3/18, 3/31 37'6. MW31-74 50/, 14in.
MW 36-44 52/6. CRMI41 55/, 17in.
CRMI71, MW 43-64 60/-.

Others available from time to time.
Please enquire.

Service Engineers

Our Rebate Scheme shows real savings

17 inch

——send for details.

Television Tube Shop

48 Battersea Bridge Road, S.W.I!

BAT 6859
South of the Bridge.
Saturdays.

Just Open
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LINE OUTPUT
TRANSFORMERS

>
s SCAN COILS
Column  SPEGIALISTS
L.O0.Tx.
Make Models Prices
ALBA: T301, T304, T394, T484,
T494, etc. ... 00 . 4716
BUSH: TVilA, 11B, {12A, 12B,
TVGI2A, 128, TRGI2A,
128 000 ... 45/
TVG26, TV32, Tv33,
TVG34, TVG34A, T36,
TV36, TVG3s, TV36C.
VTGI6C. TV43 . 89/6
TVS3, TvS6, T57, TV57
TVGSB TV62, TV63 TV66
TVé7, etc, ... oo e 957,
TV80 with EYSI ... we 11074
COSSOR
930 & T, 931, 933-4.5, 937
938A & F 9398& A&F 6216
943T, 940-946 945, 9458 5976
945F, 947, 949 @ 6916
DECCA:DI7& C 69'6
DML, DM2C 'DM3, “DM4jE 751
DMS DMH DMW 444,
555 ... o000 oo P 115
DEFIANT:
TR1453, TRI733 ... . 5976
DYNATRON:
EKCO: TS93, TC8102, TSIO0S,
TSt14, TRCI24, TCI38
TSi88, TS193 55/.
TRCI39 TCl40, THI
142 . 796
Tiél, TCI62 TI64 T|65
etc. 7976
TC208, TV209 T23| T22I
T23|F, T248, T283, T2B4
T293, etc. ... aco 5976
FERGUSON:
103T, 10ST, 1I3T. 135T,
145T . . 6676
941T-9537 inclusive 5976
991T-997T inclusive . 6976
203T-246T inclusive o 6976
306T, 308T © v 651
FERRANTI:
1473, 14T3F, 1474 .. 4816
17K3 & F. I7T3 & F,
174 & F, 178K4 & F, .., 48/6
17T4 & F ... 486
14TS, I7SK5 17k 48/6
G.E.C.: BTI251, BT1252, BTI746,
BTI74B BT 4743 4976
BT4643, BTSI147, BT5246-
48 89/6
BT534B-BT5643R inclusive 4916
and 89/6

Scancoils, Osc. and Qutput Txs. for all
above makes available,
Post and Packing 3’6,  All Enquiries S.A.E.

See End Cclumn
>
WYNDSOR TELEVISION

Dept. P.T.
ST. ALBANS RD,, BARNET, HERTS
BAR 1769

Practical Television Classified Advertisements

SETS & COMPONENTS

fcontinued)

C. EDWARDS
1070 Harrow Rd., London N.W.10
Ladbroke 1734
500 S/H TV Sets must be cleared
as taken part exchange. Condition

unknown.

ALL SETS COMPLETE

12in. BBC 25/~ 13 Channel 50/-

14in. ,, 50/~ . 15)-

17n. ,, 85/- . 125/-
Plus 15/- carriage

Guaranteed Valves
10C2 10/-, 20D1 6/-, 6K25 8/,
PL33 10/-, PL81 8/-, PY¥51 8/6,
PY80 7/6, PZ3010/-.

“ HEATHKITS * can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD., Dept. PT/22,/12, 138
Lewisham Way. S.E.14. Tideway 6666.

13 CHANNEL Turret Tuners less
valves 17/6. P. & P. 2/6. CAPITAL
TELEVISION,

382

Brockley Road,
Crofton Park. S.E.4.

TUBES - VALVES - SPARES

TUBES 6 mon. Guar. FITTED FREE
9-10-12in. 30/-. 1l4in. 40/-. 17in. 50/-,
VALVES. 50,000 in stock. 1,000 types.
All set tested betore despatch.

Examples
5UA 4/6 | EBC4 8/= | N37° 4/8
5V4 4/6 | EBC90 4/6 | N108  10/-
574 4/6 | EBF80 6/~ | PCC84 "4/g
6AU6  4/6 | EBL31 12/6 | PCFB0 4/8
6AB 4/6 | ECC81 " 3/- | PCL82 4/6
6BA8  4/6 | ECC82  3/- | PenAd _5/-
6BES 4/6 | ECC83  3I- L3 10/-
6BG6 10/~ | ECC84 4/ { PL81 4/8
6BW6 4/8 | ECC85 4/6 | PL42 4/6
6DCs  17/6 | ECCIl  4/6 | PL83 4/8
6CH6 "4/ | ECH35 8/~ | PY3L 4/6
6CY 6/~ | ECH#2 /- | PYBU 4/8
6K25 4/6 | ECF80  4/8 | PYsL 4/8
6L18 4/6 | ECL80 46 | PY82 4/6
6P25 af- CL82  6/- | P70 4/8
6V6 4/8 | EF8u 2/- | Ry e
6X4 4/8 | EFs6 4/6 | MU14 5/-
737 4/8 { EF92 4/8 | T4l 2/-
12E1 10/- | EL33 4/6 | L2 4/6
10C2 8/- | EL81 4/8 | U24 716
OFL 3/- | EL9O 4/6 | U2 10/-
10P13 8/- | ELO1 4/8 | U3t ig/e
12BH7  8/- | EY8l  4/6 | U31 4/8
20L1 6/~ | EY86  4/6 | U35 4/8
20P1 4/6 | FC4 b/~ | U161 78
P3 6/- | KT8  a/8 | U281 6/~
185BT 12/6 | KTG66 7/68 | U403 718
B36 4/6 | KT81  4/8 | UL41 4
DDT4  B/- | KT67  7/6 | UL44 6/-

Most Pre-war 4, 5, 7 and 9 pin valves of
British, European and American manufac-
ture, b/~ each. Postage and patking 6d.
per valve. Orders over Ll—iree.
NEW TRANSISTORS, Red Spot 2/6. OC45,
0C72, OC78, 716, OC35 (1 watt power), oCc201
(Silicon) 20/-. Postage 3d. each
SPEAKERS: 610, 5/-, Postage 2/-.
LINE OUTPUT TRANSF, {rom 20/-,
CONSTRUCTOR’S PARCEL. 21bs. assor-
ted components from TV Sets, resistors,
condensers, pots. electrolytics, valve-
holders, etc., 7/6, Postage 2/6.
VALVE PARCEL, 12 valves, gll different,
as taken out of TV sets, ideal spares. 8/6
Post and Packing 1/6.
Send stamp with enqulries or for full list
of 1000 valves, tubes, transistors, etc. to:

“ST. JOHN'S RADIO,” 3 Jews Row,
London SW1I8, Phonel VAN 8823

{Continued on next page)
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LINE OUTPUT
TRANSFORMERS

<_——._ R
SCAN GOILS S
SPECIALISTS Cotumn

L.0.Tx.

Make Models Prices

H.M.V.: 1824 & A to 1831 inclusive 676

1840, 1841, 1642-1848 6716
All models available.
INVICTA
TIIB T119, T:20 ... e 55K
All other models available.

K.B.: LFTSO LVTS0, LFTe0,

V60 16776
AII models a«anlable

MARCONI:

All models available.

MASTERADIO:

Most models in stock.

McMICHAEL:

Most models in stock.
MURPHY:
V200, v202C . .. 576
V240, V250 . 957

PETO SCOTT, PHILCO:
Most models in stock,

PAM, 908, 909, 952, 953, 958 w55/

PHILIPS:
1768U, 2168U «. 1057«
1100V, 1200V g e 151
122GU, 1236V, 1238V 75/«
I 14UF, 114UM, 115U 75/,
1437U, 1446U 75/
Most models i stock,

PILOT: Most models in stock.

PYE: CTM4, FV4C, IFv4COL ., 557
V4, VT4 V7, N8T7 ... o. 55/
LV30 FVI FVHC . 696
C8I17F, CTMI7F CWI7 . .. 696
CWI7C, CWITCH,
CWITF, etc. o .. 6976
Most models in szock

RAYMOND:

Most models in stock.

REGENTONE:

All models available.

R.G.D.: 60I7T, 7017, C54, etc. ,.. 596
Most models in stock.

SOBEL

TSI7 T346 65¢.
Most models in stock. -
STELLA:STS721U .. §05/-
ST8617U, STBE2IU 105/~
ST8917U 105/~
ST6414U, ST64I7U 754
ST8314U .. 757-

ULTRA: 86 series, 815 series, with
25, etc., complete e 1976
Most models . stock,

VIDOR: CN4217-CN423] inclusive 65/

Scancoils, Osc. and Qutput Txs, for all
above makes zvailable.

Post and Packing 3/6. All Enquiries S.A.E
pra
<

SEE FIRST COLUMN

WYNDSOR TELEVISION

Dept. P.T.
ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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SETS & COMPONENTS

(continued)

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed one year,
full range ot aeriais and fittings. LT.V.
boosters. vaives, prayhead tuners, T.V. 8setLs,
transistor radios and all electricai applian-
ces. Cop-axial cables and house wiring
cables, fluorescent fittings.

All quotations without obligation. Special
terms to the trade and Home Engineers.
S.A.E. for Catalogue.

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
Nr. Chippenham, Wilts. Te., Marshfieid 236

FOR SALE

ALUMINIUM LADDERS/STEPS,
Gigantic offer, 400 models. SANCO
LTD.. 17 (P.T.). Boundary Rd.. Hove.

100 BAYS of brand new adiustable
Steel Shelving, 72in. high by 34in.
wide by 12in. deep. stove enamelled
dark green Scnt unassembled, Six
shelf bav—-£3/15/0. Sample delivered
free. QRuantity discounts. . C.
BROWN LTD., Eagle Steelworks,
Heywood, Lancs. Tel: 69018.

Television Tubes Rebuilt, Please note we have
appointed M/8 R, S, Strudwick, 17 Hollingdean
Road, Brighton 7, as Bole Agent for our Genvine
Rebuilt Television Tubes for the South Coast. For
details of prices, etc., please refer to our advertise-
ment ib the inside iront cover.

MARSHALL’S
for TELEVISION LIMITED

131 8t. Ann’s Road, Totienham, London, N.15,
8tamford Hill 3267 & 5555

1,000 TELEVISIONS, all makes, from

£3 working. 10/- not. Callers only,
g till 6 including Sats. 39 White-
horse Lane. Stepney. London.

YALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 753 Godwin Street,
Bradford 1.

GARRARD 210 £9/8/6: B.S.R. UAl4
£7/15/0; T.U9 £4/2/6; B.S.R. Tape
Deck £7/10/0. Set of 7 Transistors,
standard qualily, 32/6, Full list
from—H. F. JAMES. 21 Claremont
Road, Twickenham, Mdx.

WANTED

WANTED NEW VALVES and tran-
sistors. any quantity. S. N. WIL-
LETTS, 43 Spon Lane. West Bromwich

Staffs. Tel.: WES 2392

NEW VALVES WANTED — Evsl
ECL80, PCC84, PCF80, PCL83. PLS8I
PCL82, PYS81. RI19, Usint, 30P4 etc.

Best casn prices by return. DURHAM
SUPPLIES. 175 Durham Rd., Bradiord
8, Yorkshire

A PROMPT CASH OFFER for vour
surplus brand new Valves, Speakers.

Components, Test Instruments. etc.
R H.5.. Beverley House. Manville
Terrace, Bradford 7

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES in minutes
from that grrat book. "'The Principles
of TV Receiver Servicing,” 10/6 a |
book houses and radio wholesalers
If not in stock, from Secretary
ILP.R.E, 20 Fairfleld Rd., London N8.

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

TESTER
AC/P 2/8
B 2/8 EXAMPLES
oY o FULL CATALOGUE dd.
i))‘_'; g;g VALVE HOLDERS
e American Octal . .5/-doz.
DalRerl (o Noval .. .. 8d.ea.

RESISTORS
Card of }W Resistors, 72 valves
covering cowmplete 10% range
24/- per card.
Full range of separate Resistors,
Condensers, etc.

VARIABLE CONDENSERS
3-50pl coucentric trimmers 3/- doz.
Banks or six compression

trimuners, 3-30pif. ., .. 8d. ea.

GEC CRT's (SALVAGED)
BPECIAL OFTER
16in, Q.E.C. 6901 , «.30/-ea.
12%in. G.E.C. 7102 ,, ..10/-ea.
Fersonal Callers Only

35Mscs aud 16Mics TURRET
TUNERS., less valves
(ex receivers) 12/6

We can often suppl:v for the actuat
set you want to fit the tuner w.

TRANSFORMERS
CRT Boost Transformers,
2V, 4V, 8V, 10V, 13V
State which required ..12/8ea.
Heavy Duty Output Trams-
forwers, 6 ratios from 13 : 1
to43:1 I . 25/-ea.
Mimature Qutput Trans. .. 3/9ea.
standard  OQutput  Trans-
formers. Multi-match .. 10f-ea.
Traunsistor Drivers: 1.1 CT 10/-ea,
E CT 12/6 ea.
Transistor Qutput 1CT 10/- ea.
9.2-1 CT 10/- ea.
Microphone Transformers,
ratio 65 : 1 .. oo ..85/-ea.

I.LF. TRANSFORMERS
Standard 465ke/s ., 12/6 per pair
Midget 465 kefs ., 18/- per pair

AUTO TRANSFORMERS

250W o 00 87/6 ea.
100w . . 27/6 ea,
50W ., . 00 20/« ea.
TRANSISTORISED FAULT
FINDER
Euables faunits to he located
quickly.  Copsists of & twoe
transistor. wulti-vibrator ib a box.
Cowplete with battery. 32/6
P2y CRYSTALS
5 B GENUINE MULLARD. Boxed
9Dy 216 QAL 8/- VAL 3f-
aDb7 4/ 0A70 3/ VA8 3/-
1001 4f- OAT79 3f- 0A9L 3/6
Jogxe - x F
10¥1 L1C
10LD1L &/ TRANSISTORS
20F2 4/- OCleW 48/- 0C735 8/~
1l- 0C1gs  48)- 0CT2 8/-
2/6 0Cc26 25/- PHCTE T
4= OC4d 11/- [AThEA M
bl if- 0Cis 16/ I8 L Af-
2014 4- 0C70  8/8 Ny 15/
2710 2/6 0C71 6/8 OCl7o 17/8
3001 T
3011 4f-
30PL13 4/-
:'I ﬁ.‘" TERMS: C.W.0. or C.0.D,
1 ;;g Orders under £1 P. & P. 113,
807 4/- \V Open till 11 p,m. most days.

3d.stampfor list or 9d. forfull catalogue,

Arion Television
4 Maxted Road, S.E.|5
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EDUCATIONAL

Radio

Television
& Electronics

Learn at home with the
world’s largest home study
organisation, Brit. I.R.E.; City
& Guilds; R.T.E.B., etc. Also
Practical Courses with equip-
ment. No books to buy.

Write for FREE prospectus
stating subject to

Dept. 516 I'C'S'

intertext House, Parkgate Road,
London, S.W.I1.

“HOW AND WHY " of Radio and
Electronics made easy by a new. non-
maths practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as well as knowledge of this

fascinating subject. Free brochure
from Dept 12, P.T. RADIO-
STRUCTOR, Reading.

THE INCORPORATED Practitioners
in Radio and Electronics (I.P.R.E.)
Ltd. Membership Conditions booklet
1/.. Sample copy of I.P.R.E. official
journal 2/- post free.—Secretary, 20
Fairfield Road, London N.8.

ELECTRONIGS

Key to YOUR Future?

An exciting career—
Anew Hobby—Your
own spare- or full-
time BUSINESS ?

New experimen.
tal  course in-
cludes big kits
for building test
gear and a com-
plete  AM/VHF
receiver,

FREE

brochure

RADIOSTRUCTOR

DEPT. E73, READING, BERKS.

~&

from

SITUATIONS VACANT

OUTSTANDING OPPORTUNITY,

Shop Manager required by a leading
South London Company. Specialising
in both the mail order and retail
aspects of the radio kit and com-
ponent trade. Successful applicant
should have experience in similar
capacity and must posssess a sound
technical knowledge and the ability
to control staff. Commencing salarwy
£800 per annum rising to £1.000 per
annum over two vears. First class
prospects. Apply in first instance
ving details of qualifications %o
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SITUATIONS VACANT

(continued)

PHILIPS ELECTRICAL LIMITED
45 Nightingale Lane, Balham,

ELECTRONIC ENGINEERS

required for our Medical X-Ray service and
installation department. T.V. radio or
radar engtneers woutd be considered. Apili-
cativns to the Personnel Officer at the
above address, or telephone Kelvin 77u6
for appointment.

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY
ATOMIC ENERGY
ESTABLISHMENT, WINFRITH

Vacancies exist at the A.E.E., Winfrith,
- :

ELECTRONIC and
INSTRUMENT MECHANICS

Applicants <hould have experience of
electronic equipment and industrial process
control instruments, and of work involving
fault diagnosis, repair and calibration for a
wide range of instruments used in nuclear
reactors and associated experiments. The
work requires a good knowledge of instru-
ments for measuring and automatically
controlling flow pressures and temperatures
of liquids and gases, as well as pulse tech-
niques, wide band and D.C. amplifiers,
counting circuits and associated test
equipment,

Excellent working conditions including
sick pay and pension scheme. Housing
may be available to the successful applicants,
but this would be determined at time of
interview,

Further details and an application form
may be obtained from

THE LABOUR DEPARTMENT,
A.E.E., WINFRITH, Dorchester, Dorset,
quoting ref. IM/JAN,

RES/CAP. BRIDGE .35/~

Checks all types of resnstsors condensers
GE!

Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (DEPT. TV)

Raleigh Mews, Raleigh Street, Nottingham

PRACTICAL TELEVISION

15/~ TUBES

31174, 124, 1533, ete. Kx-reutar service tubes

guarahteed working. Carr. 5/
14

35/ 36/24, 14KP4
-

I x-rental ﬂmmu'eed
SOLDERING IRON
EAGLE BRAND (S.P.1)

0w, 230v. AL

working.  Uart

E Portable, 1or

hgntweight  applications, High
te heat characteristics assure jong hfe and
safety. Removabte handle covers the tip and
barre) o perukt ron to be carned <afely while
hot. With vinyi bae. lead and plng. Size 10}in.
(40, when not o use.) Cart, FREE.

Co-ax Canbie 6d. per yd. Cut to any length.
Post on U yde. 2/,
Insulating Tape 1/6 per roll,
on 1, .

751t, x {in. Post

Vol/Tone Controls 2/8 per doz. Htripped from
working chassis. P& P.o2id.

Rectifiers, £/8, 250v. 100m.a. ' wave, salvage.
Pox Py,

Stamp for FREE List for Many Bargains Ene:
Vatves from Gd. each, Npeakers, eir.
REGRET MAIL QRDER ONLY
P.P. COMPONENTS LTD.
623 Romford Road, Manor Park, E.I2

BRAYHEAD TURRET
TUNERS

BRAND NEW
39/6

VALVES PCF80, PCC84

TUBES |

All types

12°-17" oy 30/-

Also a few 21” at only 50/-
WHY PAY MORE ?

There tubes are ex rentsi stocks, cach one
fuliy tested bLerore desvatch. Guaranteed to
give excelient resuits, snd comnvlete satisfaction,
or woney refunded. Please atate type required,
or Model No, of set,

Carr. up to 17in. 10/-- 2lin, 12/6.

SEND NOW WHILE
STOCKS LAST TO

REGENT SUPPLIES Dept. P.T.
124 Athelstan Rd., Southampton

205

Television Engineers’
Pocket Book

Experienced engineer and the new-
comer to the service work will find this
handy book invaluable for the on-the-
Spot repairs.
Edited by J, P. Hawker.
12/6 Postage éd.

’ THE TECHN!QUE OF TELE-

)  VISION PRODUCTION by G.
Millerson, 42/, Pcstage |/-.

> RADIO CONTROL MANUAL by

’ E. L. Safford, Jr. 25/ Postage |/-.

A BEGINNER'S GUIDE TO TELE--

P VISION by F. J. Camm. 706.

’ Postage 6d.

TELEVISION ENGINEERING

} HANDBOOK by D. G, Fink. £5.
Postage Free.

} THERMIONIC VALVE CIRCUITS

’ by E. Williams, 27/6. Postage /-,

TELEVISION EXPLAINED by

} W. E. Miller. Revised by E. A, W,
Spreadbury, 12/6, Postige I/-.

P RADIO VALVE DATA. Compiled by

’ “WW', 7th ed. 6/-, Postage 10d.

’ Complete Catalogue |/-,

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Open é days 9-6 p.m.

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
1RS, 1S5, 1T4, 384, 3V4, DAFIL, DF91, DKo,
DL9296DLI.;P@ SET of 4, 18/8,

SINCLAIR ELECTRONICS Dept. P.T.3
18 Newport Court Charing X Rd. WC2

STANDARD MODEL .. 22/6
DE LUXE MODEL .
Pos'age 216 either model

Terms: C.W.0., C.0.D.

www americanradiohistorv com

Postage 6d. per valve extra.
Insured Against Damage in Transit 6d. extra
Any

Post tacking & Insurance 2/6. AL 96, DKO96, DL96, SET of 4 26/-.
1D5 7- DL92 511 PCF80 79
RS 6- DL91 6/3 PCFe2 7/
i 155 4/6 DL  6/9 PCL82 8/3
T4 3/3 EBYL 8- PCL83 11/8
¢l [ 334 511 EBC4L 78 PCLs: 99
55 H Oak Park] |l &3 ERLA 1 vie '8
2 )
O oy Al | orgr e sow age rrw g
Forest Hill, London||&ims 88 Ecce: 58 »lea &
S.E.33 i hoem o ool o
B 2 9 -
o= QTG 5/8 C85 7/6 PY8L /-
6V6G 4/~ ECF80 7/3 PYs2 /-
6V6GT 6/8 ECF82 8/3 PY83
6XRGT  4/3 ECH21I 12/8 U2 11/6
BRiGT ®° BoLas & UArez 8n
TV TUBE RESTORER _12Q7(%T 4/8 Eg:{{ 12/ 8]83%?“]5 f~
EXTRA LIFE EXTRA BRILLIANCE %g;gg? éﬁ; £k é; itele 1§5§
PLUGS ON TO YOUR | | &3 9 EF86  8/9 UCH42 7/8
TV TUBE DAC32 8/ EFSS  6/9 UCHSL 7/
Dakos o5 BLil  Be Ucres 130
F96 o e
e || DR 38 BB 83wl ds
DF91 1
PATENTED F9% 6/ EY86 7/8 UFsy 19
DHw 166 Ezal o6 OLM 66
DK32 / A
e Mibae o, | | DEL /- EZ80 5/ UY2l 13/
Name and Ad- DKa2 7/3 EZ81 6/ UYal /6
bk | b A M 8 oOn 8
Letters Please. D $/6 PCC8O o~ 277 19

Any Parcel

y C.0.D. Parcel 3/- extra.
Office address, no callers,

GERALD BERNARD

(Note new a«ldrcu—mrmerlv of Leeds}
83

3 OSBALDESTON ROAD
STOKE NEWINGTON, LONDON N.16
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VACUUM

SPECIAL BARGAIN GFFER! ELECTRONIC

RECORD PLAYER KITS LIMITED

AUTOCHANGER KIT SINGLE PLAYER KIT
Comprising  three  Units, Similar spec. to Autachanger
Contemp. styled Cabinet, q .

size 17 x 144 x 8%in. 2 valve, Kit except Player is 4-speed

2 watt amp. and 7 x 4in. B.S.R. T.U.9 Single Record
Quality Speaker. Variable Player Unit. Attractive Con-

tone and volume controls temp. Styled Cabinet. Size

with feedback circuit and 5 . X
134 x 14 x 6in. with spiendid WITH THE
B.S.R. 4-speed |2-record 2 h
Mixer Autochanger Unijt.  volume and reproduction. FINEST REBUILT CATHODE RAY TUBES
BGN. PRgE onrly £12.10.0 BGN. PRICE °'5‘|'Y £8.19.6 12 MONTHS
arr. 7/6. Carr. 5/-.
Ny GUARANTEE

— ALL UNITS READY WIRED —
SIMPLE SCREWDRIVER ASSEMBLY ONLY
FULL SATISFACTION —  REFUND GUARANTEED

VWY ALVES gyaganciisl TRANSISTOR 127147 £415:0 15/_

BARGAINS! ] 4 P
1T4 8/- | BiRs 12/8 3 .h.
k5135 96 | Bies 3¢ | BRAND NEW— ByalisiOade 15 '17 £5 5 0
dEIVE T8 | BVl o/6 | 0C43 ors B ¥ "
AF94 - | EY®8 10/- 7 8 . .
bR H BN, ) ol wil | 8 21 £7-150 | swowe
DKYG 8/- | PCURY 876 | X\ g
e bolbar bR 518 ; casn wiTh orper op | ON REGEIPT
ECL80  10/6 | PCLA3 128 | X oios o PRO FORMA. AOD 12/6 FOR OF 0D
ECL82  10/6 | PL81 12/8 | X0l 29 I CARRIAGE AND INSURANCE. TUBE
BEFx0 8f- ' Uz3 12/8 | 3B3ys 219 - EREE IN o AREA
LON N
SPEAKER FRET. Expanded Frouze PRE-SET T/V POTS. Fall range DELIVERY . OND
anodised metal 8 x 8in., 2/3; 12 x Hin. 25 ohms—2 meg., 3/

3/-; 12x12in., 4/6; 12<1sin., 6/, etc.  VOLUME colN'rROLs'—féxzeNMeg-
ohmis, #m. SPINDLES MORGANITE
f}i“ﬂ,:“fﬁ (e g;‘f“;;z’ MIDGEY TYPE, liin. diam. Guar,

1 year, LOG or LIN ratios less 8w., R
SPEAKERS P,M. 3ohms 2in. Elac.,  8/=. D.P. 8w, 4/6. Twin Stereo less WRITE PHONE OR CALL

Kol 1700, 6 Blags 1800 7 x s, L 2 S VAGUUM ELECTRONIC LTD.

Goodwans, 18/8. Bin. Rola, 20/-. TURRET TUJIER - BAND 1: 35. SACKVILLE STREET -
3. X, mirs. ourren

CONDENSERS—Silver Mica, Al pm,lucmu offer—std. type 13- LONDON, W.1

values, 2 pF to 1,000 pt., 8d, each channel umit, 35-38 Mefs LF. REGENT 6404

Litto, ceramu.s 8d.  Tu b

Complete  with PCCR4  and
v PCFB0  Vatves and cails for 2
g 2 channeis 1-3-%. No knobs or

M cireuit  diagram. but  con- M
RESISTORS—FULL RANGE 10 uectiol data supplied.

ohmn-lo megohws 20% 1 w. and Clearance Bargain Only 32/8. r, I

+ow, 3d; 1w, 5d.; (w.ugen type Carr. 2/8, Worth 5 gns.

modem rating), 1w, . 6 w., 8d.; - i —
e Tl winis s v T WS, Bl Picture Tubes
,, w., o i-Hta. W ’ N 3 §
Transistor  Condensers—.01 mfd,
WI/W RESISTORS. 25 ohme tc 10K, .03 mfd, 9d.; .05 mid, .1 mfd, 1/e; I u u
5w, 1/3; 10 w., 1/8; 15 w., 8/~ 25 mtd, 1/35 .5 wid. 148 .
RECORDING TAPE—Special Offer e (N3G wilNe ey
American COLUMBIA (C.B.S.) 1st Grade P.V.C. TAPE. Fitted leader i
aud aute stop fmls, Brand New, Boxed, and fully guarm:teted exceptmg glass.
e (O] Standard N s00it. Long Play 10/6 .
6in., t. oo oo 5/- . . aa o0 i f
a0 ;6/“ T, o8 8 o 2%;;, 12in. ... ... £4.10.0 i4in. ... £5.5.0
Tin., 2001t, oo 1/- LR, .. v uRf- N .
P. & P, per recl 1/-, 8d. on ea. addirional reel. 15-17in. ... £5.15.0 2tin. ... £1.15.0
_SPECIAL BARGAIN: din. mirs. Tape 220it. 5/8. b. & P.
Plastic Tape Reels .. .. 3in. 2/8, Din. 8/-. 5fin. 3/3. /m 3/8. New Silver Screen and Aluminising All makes
I TAPE RECORDER i Mullard, Mazda, Emiscope, Cossor, Brimar,
| KIT ONLY £16 10s. I || Emitron, etc.
Latest 5-valve clrcuit based on Mullard s | REBUILT MULLARD AND MAZDA
l desiyn.  Magic eve and tone controls, l
Printed cirenit  alroady  wired, A, TUBES
l e;gnqmsve quthIs\Rl'eLorder B.S.R. Amp. | 12 4. 0.0
it 95/-, Tape Deck £8.10.0. in. .. . 0.0 in. . . 0.
| %oll;ml&ni% olmsi(i 5'0 s Cnl‘lsro 4Tnpe l n £3. 0.0 I4in e K
2o et o valves 45/- -17i i
I Soasar Gt Kit Srimes ot I 15-17in. ... £4.10.0 2tin. ... £6.10.0
l for detailed list.  Handbook {full
: detaile) 2/6. | AI_I Tubes Fully GUARANTEED 2 MONT.HS.
Mo O 9 505 9 e 1 e 5 e e e e e e ] Dispatch same day. C.W.O. or C.O.D. Carriage

- Jason Tuners—Apvroved Kits—cotnprehensive range -
. mn stock. Modei FMT1 5 gns, ete., §8-hour Alignment and Insurance '0/
A '\ Service. Send for complete bargain list.

m RADIO COMPONENT S.T.S. Ltd.
. SPECIALISTS 35 POUND STREET, CARSHALTON,

a

e o
e
=" 70 BRIGSTOCK ROAD. THORNTON N HEATH, SURREY a SURREY
Telephone THO 2183 1
Terms C.W.0. or (. 0 l) Post and Packing up lo } l’b’ "114 11, 11, Telephone. WALLINGTON 9665
2 th, 18, 5 b, 2/-, 1Y lby, 2/9. Hours; 9 u.m.=t p.m.; 1 pom. Weds,

www americanradiohistorv com
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PRACTICAL TELEVISION

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
1C1 7/6 BRAS 6/~ 8D3 4/-, DF98 8/- Bl4l 9/
1C3 8/-|6BKES  7/-[12AHS 10/-{DHTG 8] {PLS1
1¥1 8/-|6BIL6  S/8[12AT7  6/-|DHTT
1¥3 16|68 5/9|12A07 5/6 DU 142
1FD1  8/-{6BR7  3/9(12AX7 6/-[DILL50
1FDY  7/6(8B87  10/6|12BES  8/8[DKYL
114 6/9|5BW8 /6128117 10/6|DKY2
1Pl 8- [BBW7  7/-[1ZKNGTIL/-|[DKY6  8/-|1KMw
1P10 7/6(6C10  8/-[12Q7GT 7/8[DLY2
1P1L 7/8(60D2 4/-[16A5  8/-|bL94
iR5 8- 61012 4/-[25A0G  B/b|DLYS
185 8/-|816GT 2/-|26L6GT 7/6]EBYL
T4 7B8[8IIGT  716)2674u  9f-|EKCAL
1Us 5/6{6K7G  B/6|30C] 6/9| EBFR0
8/-|6K3G  6/-[30LL  7/-|ECCSL
334 718|6Q7¢  5/8|35L6GUT 8/-|BCCB2
3v4 6/6[6SLTGT 6/-|[30W4  8/6|HCUNS

10/-| 1219

6 UTR

/=L 1ML

PCLB4  7)-

T9l-(PLN2 Y-
4j-{PL33 76
5/6/PysL 89
9/8|BYH2 76
TI-YSE 7

10/-( U6 8/6
716\ U5 8
10/-1U76 76

6/=|UBC4L 8/6
6/9/UCHI2 8/6

11/8;L L4l 8/6
6|Lydl  T/6

BU4G  7/8|03NTGT 6/-|3574UT 8/-|ELU8Y 8/-1W1i6 6/6
BY3GT 5/-[8ViG  7/638KU 10/6/ ECFS0 6| Wiz /6
bZ4G 2/6|6X4 5/-15763 T/6| B2 e N 1T 46

GAKS  6/6(6X5G  §/-|80

6/-{ECH42  8/-|PCind  8/9[X 142 8-

6ALS 4/-|6X5UuT 8/-|DAF91 7/B[ECHSEL 10/-|PCFS0  6/9| X150 8-
6AMs  4/-[7B7 26|DAKYES 8/-|ECL30 8/6(PUR82  7/-|Z77 4/«
B6ATY 8/-|737 9/61DFIL  F/B|ECLS2  9/-lPCL82  8/-£ZDI17 ki

High Stability Registora {W 5% 50 n to 1M, 8d. Midget Ceramics 500 v. 8d,

Coax. Super quality lin., 8d. yd.
250v. 300 MA L. x iin. 17/6. Contact Cooled 250v. 50 MA ¢/6. 8% MA 8/6.

Plugs 9d. Sockets 9d. Silicon 4.T. Rects.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. k. switch
4/- Less gwitch 2/6. Values 10K to 2M, BYA B7G v. holders 9d,. Screens

VALVES MATCHED IN PAIRS

EL34 17/-, N709 1%-. 6V6G 17/~, 6BWG 18/- per par. l'ush Pull O.P.
Transformers for above 3-15 @ 14/6. P. & P. 1/6. 12in. P.M. 3peakers
3 O 24/6. Baker’s "selhurst’ 12in. 16 © 156W, 80/-. 12in. Stereo Model,

£2.2.0.
SETS OF VALVES

DES91, DF91, DAFIL, DLz or DLsd .19/2 ECH42, EF41,
7

DK96, D198, DAFYS, DLY6 EL4l, EZ40.
1C3, IF1, LFD1, iP1. UCH42, UF41
1R3, 1T4, 185, 384, ar 8 UL4l, UY4l.
Postage and packiog 6d. C. . 218,

WORTH _
“LOOKING
INTOL

OUTSTANDING
OFFER!

While stocks last

GUARANTEED REBUILT
CATHODE RAY TUBES
12" & 14". Types MW 31—74 : MW
36—24:SE 14—70:4/14: C14FM

each Carriage Paid
CASH WITH ORDER

Your old tube not required.

59/6

TATES ELECTRONIC SERVIGES LTD

3 Waterloo Road, Stockport, Cheshire. Tel. : Ste. 7301.
[ Tl R TR S (T e B

207

RADIO BARGAINS

SIGNAL GENERATOR
£6.19.6 or 25/- deposit and 6

monthly paymentsof 21/6. P& P
5/6 extra. Coverage 100 Keis-
100 Me/s on tundamental and
00 Me/s to 200 M/~ i har-
monics. Metal vase 101 00 5 "o
grey hammer hrsh. locoporut-
ing three minlature ralves and
Metal Rectiher. AL, Nams
2007250, Internal medulat.on oy
400 ¢.p.s. to a depth of ", mnodu-
lated or unmoculated K.F ., oul-
put cont:nuously variaide. 0
milli-volts. U.W. and mod. =wiitch
variable A.F. output. Incorporann" magic-eyce as output
indicator. Accuracy plus or minus 2%.

OSCILLOSCOPE FOR D.C. and A.C. APPLICATIONS
A high gain. extremoly stable differential ~—
Y-amplifier (30 mV/C.M.). Provide ample
sensitivity with A.C. or D C. 1nputs. Kspe-
cially smitable lor measurements ot tran-
sistor operating conditions where main-
tenance of D.C. level 18 ol paramount
importance. Push-pull X amplifier: Fly-
back suppression; Internal Time-base
Scan Wavelorm available for external use;
pulse output available tor checking TV
line O/P Transformers, etc. Provision for
external—i/P and C.R.T. Brightness
Modulation. A.C. mains 200/250v. £15, 15.0.
P. & P. 8/- or 30/- deposit. plus P. & P. 8-
and 12 monthly payments of 26/6, Full
12 Months’ Guarantiee including Valves

and Tube,

ALIGNMENT ANALYSER
A.C. mains 200/250 v. Provides:
*‘Wobhbulator'' (Swept)
Freguencey) Operation, for FM/
TV alignment linear frequency
sweep up to 12 Mc/s. From 400 ke/s i =
-80 Mcjs. Capacitance Measure- ° s ~
ment.  Two ranges provxded
0-60pF and 0-12pk.

1
quency of any tuned oct. | "M &
transtormer, etc., to be rapidly
determined.” Cash price £8.19.6, e BRI
pius 5/6 P. & P. H.P. terms_25/- -"— =
deposit, plus 5/6 P. & P, and six
monthly payments of 21/6.
CHANNEL TUNER

Will tune to all Band 1 and

Band 1II stations. BRAND
famous manutac-

TYPE
mcr2

80 valves (n
16-19 or
Also can be modified o
aerial  comverter (Instruc-
t,iorkl]sk supplied). Coxlnpl%tg
with knobs. plus 4/6

32/6 B

HEATER TRANSFORMER
To suit the above, 200-250 V., 6/-, plus 2/- P. & P.

LINE E.H.T. TRANSFORMERS

With bullt-in line and width
control. 14kV. Scan coil, 90in.
deflection on 1errite yokes.
Frame O.P. transiermer pi.
18 kV smoothing condenser.
Can be used tor l4in., 17in. or
211n. tubes. Complete with Cir-
cut dia8ram.

29/6 Plus

46 P. & P,

As above, but for 625 lines,
£2.10.0, pluz 4it P. & P,

l-oeu:s fo,\gnet sultable for the above (state tube). 10/ plus

3/- P
A.C./D.C. POCKET
MULTIMETER KIT

2in. moving cou meter. scale call-
brated in A.C./D.C. volts. ohms and
milllamps. Voltage range A.C./D.C.
0 5() 0-100, 0-250, 0—)0(‘ Miihamps 0-10.

00, Ohms ranze 0-10.000. Front
@ panel range switch. wirewound pot

. .\', (Iorqohms zero selting), tos,gle swn;ch

N S

RADIO & T.V. COMPONENTS (Acton) LTD.
23c HIGH STREET, ACTON, LONDON, W.3

All enquiries S.A.E. Goods Not Despatched Outside U.K.

www americanradiohistorv.com
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ALL TUBES
GUARANTEED 12 MONTHS
Carriage Free

Speedy Passenger Train despatch.
NEW
127 Mw 3194 et £5.5.0
MW 36-24/44

Limited quantity

14" £6.6.0
177 20458 imeed - £7.7.0

COMPLETELY REPROCESSED
TO MAKERS' SPECIFICATIONS !
REBUILT, RESCREENED, REALUMINISED TUBES OF
THE HIGHEST QUALIZY 5.0
5

£5.10.0
£8.0.0

eee vee v

I5"—17”7 ... ..

2'”
ASTOUNDING BARGAIN !

The “Clarion” Transistor Battery Tape

Recorder. Push-button controls, 33 i.p.s.

Portable. Durable plastic case.

List price 25 gns. Complete GNS.

with Mike and Tape. I 6Carr
Our Price ONLY 7/6.

TRADE ENQUIRIES INVITED

LINE OUTPUT TRANSFORMERS

Direct Replacements for 500 sets.

Baird, 729, T16: 53/~
‘T164, T167, '1'172 2014 1712 60/-
Bush, TV 11A, B; 2 . B; TVF 12A
TUGI2A, B; TRG 1 45/~
TVI2AM: TV22, 24: TRG24 TUG24 80/-
Cossor, 930, 931, 033, 934, 948, etc. .. 58/
Ekco. '1‘13146 TS113- 114; T161 00 4718
T221, 231; TSC311, ete. 55/-
Ferguson., 841 2.3 941 10 945 . 55/-
990T-998T: 103- léaT 203-246T 6/6
Ferrvanti. 14 T3, 14T4, 17K3, 17T34 . 45/-
14T2, T1205, T1215, T1225, T 32.)
T1405, T1415 T1425. T1:>05 T18! 85/~
G.E.C.and ILM.V. mostly 55/- to 80/~
lnn(m T101-104; T108-110 52/~
T114-126. T1‘33—142 60/-
Murphy. V114C, V116C, V118C 45/-
V120C, V180, V178, V200, V202C 5%/8
V240, 250 . 62/6 V214, 218 68/~
Philips. 112" UF/UM, 1115 U, 1437 U
1446 U, 1726 U, 1746 U 00 85/-
383A, 463A, 563A, 663A 60/~
Pye. LVS0, 16T, CS17. VT17 .. 60/~
CTM4, V4, VT4, V7, VT7 ag .. 52/6
CUltra, 814, 815, 817, 915, 917, VW80,
YIYATH, YVWss, VVVY720 V110
(complete assembl U25) 85/-
14/53, 15/60, 17/50, 17/53 1'7/(')0 1'7/634
1T070-1-2. 21160, 21160, 21/70-1-7" 80/~
All Ultra Frame O.P.T." 0o 26/6

Add post 2/6
100 mixed resistors. 1W-2W—7/8 post 1s.
SKANTEST
Tests  Line  Qutput  ‘Transformers:—
Deflectnr Coils—Blocking Oscillator Trans-
formers, etc. for shorting turns and open
circuit. SKANTEST is a fraction of the
cost of any similar tester available in this -
country.
SKANTEST @ Saves hours of work. @ Is
poH,able ® Easy to use. ® Increases good
wi
No TV Serv:ceman should be without
SKANTEST. SAVE TIME! SAVE MONEY!
Free Leaflet available. £7.10.0. post etc. 5/-.

WESTWAY RADIO

5,A.E. with enquiries please,
5 Westward Way
Preston Road, Harrow, Middx.
el: WOR 2663

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun Fitted in Every Tube

12in. ... . - £4.0.0

14-15in. ... £4.10.0

17in. ... o00 co0 ... £5.0.0

2lin, £7.0.0

Immediate Dehvery Carnage and Insurance 10/-
extra.

ALLOWANCE ON OLD TUBE

NU-GUN TELETUBES LTD.
3 THE MEWS
Duckett Road, Harringay, London, N.4
Telephone: MOUntview 2903

P & P16,
(Special prices for
quantities).

IT COOL...

with this inexpensive
Axial Flow Cooling Fan

Only 44in. overall dia., 24in. overall
depth, ideal for reliable, efficient
ventilation of all radio and electronic
equlpment Easily mounted in any
position for air intake or extraction.
Designed for quiet, continuous running

Leaflet available from Mfrs.:
JONES & STEVENS (PTY) LTD.,

P.O. Box 35, Eastern By-pass,
Littlemore, Oxford 1

ALL-TRANSISTOR POCKET 32/6 BBC - ITY - F.M. AERIALS

LOUDSPEAKER RADIO B.B.C. (BAND 1. Tele-
Don't be put of . scopic lol't, 19/6. External.
bu the ridiculous- T " " PEA a0 0. 3 mie-

{v low price! 1t 18

made possible by -
the bulk buying
of transistors,

ment loit array, 14/~ 5
Element, 32/6. Wail
mounting, 3 Element, 33/9.
5 Element, 41/3.

(()\IHI'\I‘D B.B.C. +
L.V, Loft 1+3 Element,

all medium- 41/3 1+5 Element, 48/9.
waves Includlng . Wall mounting, 1&3 Ele-
‘Home,’ ‘Light. ment. 56/3. 1+5 Element,

etc. Reliable and

653/9. Chimney and mast
Lightweight— >

mounting units also available,

size only 4‘m X 2in. x ilin.! Works for
months on 8d. battery! Can be assembled
in an hour or two with our easy plan!
Complete set of parts including miniature
s eaker—ONLY 32/8. plus 2/6 P. & P.
.0.D. 2/~ extra). Parts can be bought
separately Demonstrations daily—
Money backg arantee.
CONCORD ELECTRONICS (Dept. PTR.)
210 Church Road, Hove. Sussex

F.MO(BAND 2), Loit “H”. 28/-, 3 Ele-
ment. Ioit. 52/6. S/D loft, 18/8. External

S/D, 13 State channel when ordering.
C.W.0. or C.0.D. 2/6. Coaxial cable,
84, vd Coax1a1 plug~ 1/3. Send 6d.

stamps for {liustrated iists.
K.V.A. ELECTRONICS (Dept. P.T.)
33 Godstone Road, Kenley, Surrey

NYLON * P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE

No Quantity too small
List on application

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.

6 CHESHAM PLACE. LONDON, $.W.!.
BELgravia 4300
Works:
36 ROSEBERYJAVE., LONDON, E.C.|
Branches at Liverpool, Manchester,
Birmingham, Leeds.
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PRACTICAL TELEVISION

TELEVISION TUBES
RE-BUILT BY “RE-VIEW”

PRICE: '
12in. ... ... £4.10.0 S RS
Correct voltage heaters
14in. 580 ... £4.15.0 All types
I5in. ... £5. 0.0
17in. ... £5. 0.0
2lin. . £7. 0.0

TWELVE MONTHS’ GUARANTEE

Free carriage and insurance
Cash with order or C.0.D.

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED
RE-VIEW (London) LTD., 385 London Road, West Croydcn, Surrey

Terms to the Trade

Tel.:

THORNTON HEATH 7735

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

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

We definitely Guarantee
¢“NO PASS — NO FEE”

Whatever your age or expetience, you cannot afford
to miss reading this famous book. If you are
earning less than £29. a week, send for your
copy of “ENGINEERING OPPORTUNITIES™
today—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)
(Dept. SE'20),29 Wright’s Lane, London, W.8

THE B.LE.T.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng..
Electrical Eng..
Clvil Enzlnurlnl.
Radip Engineering,
Automobile Eng.,
Aercnautical Enx..
Precduction Eng..
Bullding. Plastice,
Draughtemanshlip,
Television, eto.

RACTICAL
Equ\pmm

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.¥. Electronics, Etc.,
A.M.Brit.I.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

INCLUDING
TOOLS!

The specialist Elec-

ronics Division o}

B 1.E.T.(imcorporat-

ing E M. Institutes

NOW

ing at home unr

pracncal equpment

Ask for details.

Radio & T_elevilion Servicing B o l o E .T.
GET SOME L
LETTERS AFTER [ “*““Tiomitin "t SCHOOL OF
YOUR NAME!
A M1 Mech.€. POST COUPON NOW r

offers you «
real laboratory train-

ld

WwWwWwW americanradiohistorv com

L MN'LT_';:“,E B Please send me your FREE 156-page ]
A.1.0.8 [] **ENGINEERING OPPGRTUNITIES' [ |
A:F,B;RIS:I':E B (Write if you prefer not to cut page) :

.
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[ | [ |
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CRT BOOSTER TRANSFORMLRS
TYPE A. OPTIONAL 259% and 50°% BOOST.
2V, 0R4V. ORG3I V, on 108 V. OR
133V, MAINS INPUT. 12/6

YPE AZ2. HIGH QUALITY.LOW CAPAC-
ITY, 10/15 pF, OPTIONAL BOOST 25%. 50“/6

75%. MAINS INPUT.

TYPE B, MAINS INPUT. MULTI OUTPUT 2,
4, 6.3. 7.3, 10 and 13 VOLTS. BOOST 25°%;
AND 50°%. LOW CAPACITY. 21/-
i Full instruetions supplied.

TRIMMERS. Ceramio. 30, 60, 70 pF, 8d.; 100 pF.
50 i, 1/3; 250 pF. 1/6; 500 PF, 750 PF, 1/9.
RESISTORS Prelerred values. 10 ohms to 10 mexg..

P yow, 4ds 1w, 8do; 1% w. Bd 2w, 1/
HIGH STABIL!TY bW, 1%, 2f-. Pre!erred values:
10Q to 10 meg. Ditto, 5%, 100G to 5 meg. Q. 9d

Aty WIRE-WOUND RESISTORS

e 25 ohms—10,000 obms

A2.5K to 50K 10 w.

AMERICAN “BRAND

PLASTIC RECORDING
Double Play 7in. reel. 2,400t 80/-
5in. reel, 1,200ft 37/8
7in. reel, 1,800t 35/-
5in. reel. 1,200ft 23/8
5in. reel, 801t 18/6

Standard 7ip. reel, 1.200ft 25/
l[ 5in. reel. 00it 18/~ | 7in. 2/8

“Instant” Bulk Tape Eraser and Head De-
2000250 v. AC.. 276, Teatier. XOALE,

FIVE” |
TAPE
Spare
Plastic
Reels
3in. 1/6
41n. 2/
Sin. 2f-
51 in. 2/-

Long Play

fluxer.

0.P. TRANSFORMERS. Heavy Duty 50 4, 4/8
Multiratio, push-pmll, 7/8.  Ditto, low, 15/6. Minia
ure, 354, ctc, 4/6. L.F. CHOKES 13 {0 H.
MnA, 5/-; 10 H. 85 m4a, 10/8: 10 H., 150 mA. 14/-

MAINS TRANSFORMERS 200/250 v. A.C. I|
stage 2= each transformer. !

STANDARD "30 -0-250, 80 A, 6.3 v. 3.5 a
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a 6 v.

Za ord v 2a. 22/6 ditto, 3510330 . 20/ I
MINIATURE 200 v. 20 mA, 6.3 v. 10/6 |
MIDGET, 220 v. 45 mA, 6.3 v. "a 15/6 ||
SMALL, 220-0-220, 50 wA, 6.3 1376
STD., 5 mA, 5 17/6
HEATER TRANS. 8,3 v, l; au 718
Ditto, tapped sec. '.’,4 e 3 v., 1§ amp. 8/6
Ditto, sec. 6.3 v. 3 a 10/6

GENERAL PURPOSE LDW VOLTAGE, Za,

I $,4.5,6,8,9,10,12, 15, 18, 24, 80 v, 2218
AUTO TRANSFORMERS, 150 w. 2978
| 0,7120. 200, 230. 230 v 500 w. 82/6

ALADDIN FORMERS and core, lin., 84.; iin., 10d.
3in. FORMERS 5937/8 and Cans TV1/2. {in. sq. x
29in. and §in. sq. x | fin., 2{- ea., with cores.

SOLON 8oldering fron, 200 or 246 v. 25 w. 24/-.
MAINS DROPPERS. f%in. x liin. Adj. Siiders
+.3 amp.. 1,000 ohms, 4/3. 0.2 amp.. 1,000 obus, 4/3.
LINE CORD. 0.3 amp., ti0 ahms per {1, 0.2 ap.. 100
Shme per {t,, 2-way. 1/- per ft.. 3-war, 1/- per it
LOUDSPEAKER P.M. 3 OHM. 24in.. 3iu., din., 19/6
5 in. 17/6. 8in. Plessey, 19/8. Tin. ™ 4. Hola. 18/8.
4in. Rola, 18/6. 10 x 6in., 27/6. loin. 30/-
§in. Hi-Fi Tweeter, 25f-. 12 in. R.A. 30f-,

STENTORIAN HF1012, 10iu. 3 to 15 ohins. 10w., 95/-
B2l Raker 15 watt 3 ohms, or 15 ohine, 90/-,
JRYSTAL DIODE G.E.C., 2/-. GEX34. 4/-, OA81 3/~
HIGH RESISTANCE PHONES. 4,000 ulune, 15/- pr.
MIKE TRANSF. 50 : 1, 3/€ ca.; 100 : 1, Potted, 10/6.
SWITCH CLEANER. Fiuid squirt ~pont, 4/3 tin
TWIN GANG TUNING CONDENSERS. 365 pF

wiature tin. x V{in. x 13in.. 10/-, 500pF &tandard
afth trimmers, 8/-; mldget, T8 with tritmers, 9/-
SINGLE. 70 p¥, 75 p!I' lou pl, Lsv pl°, 5/6
=0lid dhiclectrie 100, 300, 500 17, 3/6.

New and Boxed YALVES 90-day Guarantee.

IRS 7/8i6K8G  7/8 EABCE0 8/6 HABCS0
=3 7/8]61.6G  10/6 EBI1 8/-
6NTM  8/8[EBCI: B/BJIHIVRIA BE
B/GILBC4L 8/@MULY B/

8/-|EBF80 10/-
8/-ECC84  9/6
6/6|ECKF50 9/6
8/6|ECH42 10/6
7/8|ECL82 10/6

6/6|Er'39  5/81
8/-|[EFil  9/6
8/-\EF30  5/6
8/-'EF80 8-
8/6/RFRE  12/8
8/6 EF9l  5/-
s/s F 92 58
0/8 5/6
‘/6[FL84 8/6
o/6{EMBI  9/8]1
5/8[EZ40 776
1/6|EZ80  7/8
mh,u 5/8[EA50 1/6{VR150 8/

RA[]I[] COMPONENT SPECIALISTS

.00, 20

Post |/-, unless otherwise stated.

= Tunable channels 8 to

' TV REPLACEMENT
LINE OUTPUT
TRANSFORMERS

FROM 45 [-ea, Most makes avail-

able. S.A.E. with all enquiries.

LINE BLOCKING TRANSFORMERS. from 10/-.

FRAME BLOCKING TRANSFORMERS,

| from 18/6.
FRAME OUTPUT TRANSFORMERS. frot 27/6.

HIGH GAIN TV PRE-AMP KITS
BAND I BBC

Tunable channels 1 to 5. Gain  184B.

ECC84 valve. Kit price 28/8 or 49/6 with power

pack. Details 6d. (PCC84 valves if preferred.)
AND III ITA—Bame prices.

13. Gain 17dB.

(PCC84 valves if preferred.) i

\ NEW MULLARD TRANSISTORS I

| Audio OC71 .. B8/- RF OC4#4 10/6

! 7/8 0C4s 26

Suh Miniature Condensers. 0.1mFd, 30v. 1/3.
2, 4, 5, 8,25, 50, 100 mil. 15 volt. 2{8 each.

Weyrad P'rinted Circuit Components in 8tock.

Bouk 2/-. 7 x 4 in. Speaker 35 25/-,

ECCS84 valve.

BAKER SELHURST
LOUDSPEAKERS

12in. Baker 15w. Stalwart

3 or 15 vhums,

16- 14,000 c.p.s. 90/-
t2in. Buker Stalwart foam ({§
Aprensi i, 15 ohms,

16,000 ¢.p.s
[, Baker Ultra T“aha.
30 c.p.~. to 25 kefs. £17.10
Lain.  Bass  Auditorinm
MK 35w .

| CRYSTAL MIKE INSERT by Acus precision
engineered. Size only 13in. by iin., 8/8.
ALUMINIUM CHASSIS. 18 s.w.g. undrilled.
With 4 sides, rive i corners and lauice tixing
hol in. sides, 7 x 4in., 4/8; 9 x 7in., 5/9:
8/9; 13 x 9in., 8/6 14 x Ilin., 10/G;
l) X I-hn ., 12/8; 18 x 16 x 3in.,
ALUMINIUM PANELS, 185,\\4,'. I.hv. X §2im.,
4/6; 14 x 9in., 4/-; 12 x 8in.. 3/-: 10 x 7in., 2/3.
JASON F.M. TUNER COIL SZ=T, 29/-. H.F.
coil, arrial coil. Oscillator coil. Two 1.F. trans.
10.7 M¢/s Ratie Detector and heater choke.
Circuit book using fonr 6AMy, 6.
COMPLETE JASON F.M. KIT, FMTI,
set of 4 valves, ¢te.. £6.5.0.
BBC TRANSISTOR RADIO. Med. aml Loug
Wave. Two transistors and dinde. Complete
kit, 32/6, phones 7/8 extra or Deaf Aid Earpiece
718, Details 6d.

485 Kc/s. SIGNAL GENERATOR. Total cost
15/-. 'ses B.F.0, Unit ZA 30034 ready made.
POCKET SIZE 2} x 4! v lin.
glight medifications equired,
supplied.  Battery /4

I.LF. TRANSFORMERS 7/6 pair
I 485 Ke/s Slug Tuning Miniature Can. 11 x  x

jin. High Q and giod bandwidth. Data sheet
supplied.

COMPLETE RADIO
£4.19.6 post free

with

full instructions
extra 69 v. 1} %

4 Mullard valves, Sin. speaker, frame aerial.
4 pre-set stations. | long, 3 med. wave.
Superhet Circuit,

Size 9 x 6 x S5tin. high. Tested ready for
use. 200/250 v. A.C.—D.C. Mains.

extra. {Export post Extra.)

|

.
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RECORD PLAYER BARGAINS

Postage 2/- each,

4 8peed Autochangers, B8R .10.0
Collaro Autochanger 19.8
tiarrard Model 210, G (8 Hc ad 510.10.0

4 speed Single Players, EM £8.5.0
Garrard TA Mk.I1, (-('8 llcad £8.0.0
Garrant Model 48P UCB . £8.17.6

Garrard Stereo Heads, £2 extra,
Buitable player calinets (except 4 11.F.)
Amplifier plaver cablnets (except 4 H.F.)
2-valve amphifier and 6}
3-valve amplilier and 64in.

Wired and fested ready fur use with above.

49/8
63/
79/6
85/~

All sappnire styli available from 6/~

80 ok CoAX

Semiair spaced.
Losses cut 500,
40 vds. 17/8
Rt 6d. s
Fringe Quality /_ i
Air Npaced. ¥d.
TRIPLEXERS Bands I, II, III, 12/&
SOAX PLUGS .. 1/- LEAD SOCKET 2/
PANEL SOCKETS 1/- OUTLET BOXES .. 4/&
BALANCED TWIN FEEDER yd. 8d. 80 or 300 oluns
DITTO SCREENED per yd. 1/6° &0 ohwmus «ul;

WIRE-WOUND POTS, 3 WATT. FPre=set Min

Yolume Controls

Long spiniles,
seed 1 year. Midget
3K ohms to 2 Meg.
No 8w D.P.Sw.

Guaran- lin

3/- 4/8
Linear or Log Tracks.

TV Type. All value 25 ohms to 25 K., 3/- ea
30 K., 50 K., 4/-. (Carbon 30 K., to 2 tieg.. 3/-)
WIRE-WOUND 4 WATT. Puats Loug  Spindie
Walues. 50 ohms to 50 K., 6/6; 100 K., 7/6.

SONDENSERS. New S8tock. 0.001 mfd. 7 kV
TEC., 5/8 llitw 20 kV 8/6; 0.1 mfd., l\V 9/6,
Tubular ,001 mid.. Bd 1/-

".23, 1/6'0.' )0 v, 1/8' W v, Bd. g 001/2 MOv
e end v, 1/9:0. lm(d bl (00 volts, 3/6

LERAMIC CONDS 510 v., 0.3 ui” to 0.01 mid., 9d
ZILVER MICA CONDENSERSV 107, & pF 10 500 pF,
Lf=; B0 pF to 3000 pl', 1/3. Close tolerance
141 pF) 1.5 pi” to 47 pk, 1/6. Ditto 19, 50 pF tu
#15 pF, 1/9; 1,000 thoﬁ 000 p1°, 2/-.

New Electrolytics. Famous Makes

TUBULAR CAN TYPES
T/850v. 2/~ 6 16/450v. 5/~
21— 382/350v. 4/-
2/6 100/270v. 5/6
3/~ 2.500/3v. 4/-
6 5.000/8v. 5/-
347450v. 8/-

2 324350V~

50 - 50!350v. -

64 120/350v. 11/6

100+ 200/275v. 12/¢€
85 mA, 7/6.

50 mA. 7/-; 60 ma, 8/6;

20/50v.
RECTIFIERS SELENIUM 300 v.

EONTACT COOLED 250 v.
=D ma. 9765 200 ma, 21/ 00 AL 2778,

COILS Wearite "P"' type, 8/- each. Oswor Midger
Q" type adl. dust core from 4/-. All ranges.
TELETRON. L. & Med. T.R.F., with reaction, 3/8,
FERRITE ROD AERIALS. M.W.. 8/9: M. & L. 12/6
T.R.F. COILS A/HF, 7/- pair. H.F. CHOKES, 2/6
FERRITE ROD, 8in. x 3in. dia.. 2/8,

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v. 14 amp, 8/9; 2 a.. 11/3; 4 «.. 17/6
CHARGER TRANSFORMERS. Tapped input 200
450 v. for charging at 2, 6 or 12 v., 14 amps., 15/&
2 amps,, 17/8; 4 amps., 22/8. Circuit inchuled
VALVE and TV TUBE equivalent books, 8/6
TOGGLE SWITCHES. 8.P. 2/-, U.P. 3/6. D.P.D.T. 4/
WAVECHANGE SWITCHES

@ p. 4-way @ wafer long spindle " 8/€
2 2 'a_v short spindie 2/
‘,: 4 p. 3-way ]ong spindle 3/6

¥ long spindle 3/€

e
IALVEHOLDERS Pax Xnt Oct., 4d. EFA0, FA5H,
#d. BI2A, CRT, 1/3. Eng. and Auer. 4, 5, 6 an
T opin, 1fe, MOULDED MAZDA and Int. Oct., 6d
B7(:, B8A, B8G, BYA. 8d. BTG with can.. 1/6
BYA with can., 1/9. CERAMIC EF50, BTG, BYA.
nt. Oct., 1/-. S/CANS BTG, BOA. 1/-ea.

:PEAKER FRET. GOLD CLOTH.
23in. x 351n., 10/-. Tygan 52in. wide, 1
wide, 5f-, Green orrel, cte. Samples 5.4 B.
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