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Build yourown Aerials. ..

/ HH

MARLBOROUGH, WILTS. Phone: 657/8

All orders over £l from
January to August will

be allowed a cash discount
of 10

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY
VALVES NEW TESTED AND GUARANTEED

FOR THREE MONTHS

1l 718 SBAH 8/- 3D3 4/- LF95 8- E¥41 8/- PULS4 718
8f- HBEG 7/- 12AH% 10/- DH78  7/8 8{- PLrL 12/8

8f- ABHS  5/9 12AT7  6/- DHT7  6f- 7=
T/8 6BJ  5/8 12AU7 8/9 DH142 8/8 8
8/- 6IRT  8/9 12AX7 6/9 DIilsv 8/9
7/8 iB47  10/8 12BES  8/8 DK9! 716
8/9 GBWS /8 12BHT 10/8 DKO2 78
8/- GBWT /- I2K3GT11/- DK9S 11/6
786U 10 8/- 12QTGT 7/8 DLY2 9/8
718 62 DLY4 718
8/- 6Fi2 DLOS /8
8/~ SHBGT 5/-
7/8 8J7GT 8/6
5/8 (K76 9/6
8f- K=t 8/8
718 6Q7TG §/6
6/8 64LTGT 713
T8 BANTGT 744 6/6
5/-|6V5G |33K 17 8/6
[ /- 5763 718
5/- 30 /-

6f- DAFII « 9/-

7/8 DAFYG  8/- ECLSO  8/8|PCFA2 4/-

8/8 DIFYL 76 BCLS2  9f- 'Ly 78

High Stability Resistors 4W 5°, 50 Q to 1M, 8d. Midget Ceramics 500 v. 9d.
Coax. Super quality {in., 8d. yd. Plugs 8d. Sockets 9d. Silicon H.T. Rects.
250v. 300 MA lin. x lin. 17/6. Contact Cooled 250v. 50 MA 6/6. 85 MA 8/6.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. I’ switch
4f- Less gwitch 2/8. Values 10K to 2M, BY9A B7G v, holders 9d., Screeny

ad.

VALVES MATCHED IN PAIRS
ELN$ 17/-, N70Y 17/-, 6V6G 17f, 6BWG 18/- per pair. Push Pail 0.9,
Transformers fur above 3-153 Q 14/8, P. & P. 1/6.  12in. P.M. Spoakers
4 24/6. Baker's “Selhurst” 12in. 15 0 15W. 80/=, 12in. sterco Model
£7.7.0.

SETS OF VALVES
DK, DFIL, DAFS], DL92 or DLO4L. . 19/8 EoH42, EF41, LEBCYL,
5, DAFYS, DL9G. ... .. 27/8 Fl4l., EZ40 ... 878

DK#6. bEFos, 5

13, 1F1, iFDbI, 1P1.. .. .27/8 UCHA2, U4y, VB4,
TR5. 1T4, 185, 384, or 3V4. .. ... ... 19/8 ULAl, UY4l 35/«
Puostage and packing 6d. Over £1 post iree. L0y 2,

THOUSANDS

OF SATISFIED PEOPLE

VIEW ON | E.M.S.

REBUILT TELEVISION
TUBES

% A NEW GUN IN EVERY TUBE
% BUY DIRECT FROM THE FACTORY
% |8 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 1276 extra

£l 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.

|31 St. Ann's Road, Tottenham, London, N.I5
STAMFORD HILL 3267 & 5555
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The decision is yvours. To be a
success in your chosen career; to
qualify for the highest paid job . ..
to control a profitable business of
your own. Ics home-study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the
top.

Choose the RIGHT course:

RADIO & TELEVISION ENGINEERING

INDUSTRIAL TELEVISION

Technical
Training

in Radio,
Television
and
Electronics
Engineering
with .

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides through coaching

for professional examinations:

Brit. 1.r.E., City and Guilds Tele-
communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

“3,
e

THERE ARE 16S COURSES T0
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1cs Prospectus listing examinations
and 1cs technical courses in radio,

television and electronics PLUS
details of over 150 specialised
subjects.

265

LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal

‘Generator and High-quality Multi«

meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio

amateur.

ICS

Other 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————_—————_—_———_—————————

| INTERNATIONAL CORRESPONDENCE SCHOOLS |

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

I PLEASE SEND FREE BOOK ON.......e..00

| ADDRESS ...

I OCCUPATION
)

www americanradiohistorv com
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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.S.

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 Cornhitl 57a/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. Noiton 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 Tel: Mai 4475

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

Crewe, Cheshire Amlwch, Anglesey Cardiff

Tel: Crewe 2535 Tel: Amlwch 594 Tel: Cardiff 26337/8
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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 1776 6FI 27/2| 12A8  1616)77 8/-\ DL63  IS/-| EFS0(A) 7/-| HVR2 20/.|PY32  12/6|UBL2| 2310 Transistors
e]:7] 1716| 6F6G 7/-[ 12ACé 1518|738 6/6| DL72  15/-) EF50(E) 5/-| HYR2A 6/-|PY80 7/6|UCC84 |5'-1and diodes
OZ4 84.) 6FI2 4/6| 12AD6 17/9(80 9/-| DL92 7!-| EF54 5/-| KF35 8/6PY3I 8/6/UCC85 9/-|CGIC 3.
|AS 6!-| 6F13 1176| 12AE6 14/4| 83 157-| DL94 7/6| EF73 10/6| KL35 8/6|PY32 71-1UCF80 17/-|CG4E 3.

1A7GT 12/.] 6F23 1076| 12AH7  &/-| 85A2 16!-| DL96 8/6| EF3) 6/-| KLL32 25/3|PY33 86| UCH2123/10| CG6E 3.
1C5 1216| 6F24 1216 12AH3 1276| 90AG 6776 DM7)  T7'6| EF35 6/-| KT2 5/-|PY33 I3/7{UCH42 9/6|CG7¢ 7'6
iDs 1076| 6F33 716 12AT6 716/ 90AY  67'6| ESIF 30/-| EF36 10/6| KT33C 10/-1PZ30 20/§ UCHS8I 9/6|CGIOE  3/-
1G6 1716 6He6 3.1 12AT7  4/-| 90CI 167-1 EB3F 30/-1 EF89 9/-| KT36 307 QP2I 71-|UCL82 11/6|CGI2E  3/-

IH5GT 1076} 6)5 §/.| 12AU7  6/6( 90CG  37/6| Ei3IF 34/6) EF3I 416 KT41 23710{QP25 14/6|UCLB3 19/9(GD3, 4, 5,

1L4 3/6| 6J6 56| 12AX7  7'6| 101 13/6 | EAS) 2/-| EF92 46| KT44 1216/ QS150/15 UF41 9/-| 6,8 47
ILDS 5.1 6)7G 6/-| I2BA6  8/-| 15)B2 18/-| EATé 9'6| EF97 1317 KT6l 1276 10/6|UF42  1216| OA70 3l
ILNS §/-| 6J7GT 10/6| 12BE6  9'.| I85BT 34/-) EABC80 9/-|EF938 13/7} KTé3 7-IR12 9/-|UFB0 1076 OA73 3.
INSGT 10/6| 6K7G S/-| 12BH7 24710 304 1076 | EACO1  4/6 | EFI83 19/1|KT66  I5/-|R13 V4!~ | UF8S 9/-{OAT79 3.
IRS 66| 6K7GT  6/-| 1215GT 476|305 1076 | EAF42  9/-|EFI84 126/ KT83 43/-|RI% 20/5 |UFB6  18/5|OA8I 3/
154 9/-| 6KBGT 1076) I12J7GT 914|837 7/6| EB34 2'6| EK32 8/6 | KTWél 6/6 RGI/240A |UF89 9| OAB6 4!
1S5 6/-1 6K8G 661 12K5  18/5| 955 3/-1 EB41 86 EL32 5/l KTWé2 716 54/. | UL4I 9-1OA9I 376
iT4 3161 6K25  20/5| 12K7GT 5/6| 1321 17!-] EBYI 4/-1 EL33 12/6 | KTW63 6/6 RK34 7'6|UL44  27/2| OA9S 376
U5 6/ 6L1 23'10| 12KBGT §4/-| 4033L (2761 EBC3 23/10| EL34 15/-| KTZ41 8/-[SP4(7) 14/6|UL46  14/6 OA210 11I-
2> 7 212 6L6G 8'-| 12Q7GT 5/.| 5753 12/6 EBC33  5/-/EL33  27/2|KTZ63 T7/6{SP4I 3/6|UL84 8/6| OA211 20/-
3A4 6/-1 6L6M 9/6| 12SA7  8/6|7193 S/-| EBC41 86| EL4I 9/ L63 6/-1SP42 12/6 [ UM4 171910C16  48/-
3A5 10/6| 6L7GT  716| 125C7  8/6| 7475 7/6 EBCBI  8/-| EL42 106 MHL4  7/6|SPé6I 3/6|UM34 17/9/0CI9 48/,
387 12/6| 6L 18 13/ 128G7  7/-| 9002 5/6| EBF80 9/-| ELSI V7/.| MHLD®6 12/6|SU25  27/2/{UMB0  |5/8/OC22 28/
3Ds 5/.16LD20 16’4| 12SH7 86| AC/PEN EBF83 14/4|EL83  20/5| ML4 8/6 | T41 9-lURIC 19/1|OC23 87/-

3Q4 76| 6N7 8/.| 12847 8/6| 5-pin 23/10| EBF39  9/6|ELS4 7/6| MS4B 23710/ TDD4 12/6)UU6  20/5/0C26  25/-
3QSGT 9/5j6P28  27/2| 12SK7 6/~ 7-pin  IS/-|EBLI  30'6[EL8S 1474 MU12/14 8/-\TH41  27/21UU3  27/2|0C28 25/
354 71.16Q7G  6'6) 125Q7 1116| AC2PEN/ EBL2I 23/10| EL86 1779 N37 23710 TP22 15/ |UYIN 1971/OC29 45/-
3v4 7'6| 6Q7GT (I'-] 12SR7  8/6| DO 12/6| EBL31 23/10| EL9! §/-| N78 20'5|TP25 157-|UY2I 17/.)OC35 256
SR4GY 17/6/ 6R7G  10/-| 12Y4  1076] AC6PEN 7'6| EC52 5/6 EL9S 1076 | N108 23/10|TP2620 34/-UY44 776/ OC4a4 |1/,
5U4G  6/6| 6SATGT 8/6| 19AQ5 10/6] AC TP 34/-| EC54 6/-1 E1820 1971 N303 21/2|TY86F 13/7{UY85 7/-|OC45 10/
5V4G  10/.| 6SC7 76| I19H1 107.| ATP4 §/.lEC70  12/6] EL821 27/2| N339  15§/-|U12/14 8'6|VMP4G 15/-|OC6S 22/6
5Y3 6/6| 6SG7GT 8/-|20DI  15/8| AZI 1971 | EC81  27/6| EL8B22 1916 Pél 316 Ul6 107-|YMS48 157-|OCé6 25/
5Z3 20/5 | 6SH7GT 8/-| 20F2  2712| AZ3I 10/-| EC92  13/7| EM34 9/6| PABC8014/4|U19 4816)VP2 1216|OC70 6/6
5Z4G 9/-| 6SJ7GT 8/ 20LI 27/2| AZ4l  14/4| ECC32 5'6| EM71 23/t0| PCCB84 8/-1U22 8/- VP4 15/-|OC71 66

6A7 1016 | 6SK7GT 6/-| 20P1 272 B36 I§/-| ECC33 8'6|EMSO 9/.| PCC85 9/6(U24 30/7|VP2B  14/6/OCT2 8/
6AB 9/-| 6SL7GT 6/6| 20P3 23/10{ BL63 76| ECC34 25/3| EMBI 9/-| PCC88 18'-|U2S 1875 |vP4B 23/10(|OC73 |6/
6AC7 4/-| 6SN7GT 5/6(20P4 2721 CI 1216 ECC35 8/6 EM84 1076| PCC89 11/61U26 10/-1VPI3C  7/-|OC75 8.
6AGS5 561 6SQ7GT 9/-120P5 23/10| CIC 12/6| ECC4023/10| EM35 17/9| PCF30  8/-1U3} 96| VP23 66/ OC77 15/
6AG7 761 6SS7GT 8/-|25A6G_10'6| CBLI  27/2| ECC8I 6/~ EN31  53/.| PCF32 10/6|U33 2712 VP4l 6/.|0C78 8/
6AKS 8'-| 6U4GT 12/6| 25L6GT 10/-| CBL31 23/10| ECC82 6/6| EYS5I 9. PCF34 171-|U35 27/2|VRI05  8'-|OC8I 8l

6ALS 4.1 6USG  7/6{25Z4G 9/6| CCH3523/10| ECC83  7/6| EY33 17'-| PCF3s 15/-1U37 27/2|VRI50 7/6|OCI39 24!-
6AM6 4161 6U7G  8/6|25Z5 96| CK506 6/6| ECC34 9/-1EY84 14/-| PCLB2 107-1U45 13/6|VT6LIA  5§/-|OCI70 13/6
6AQ5  716| 6V6G 71-12526G 17| CL33 |19/9| ECCB5 8/6;EY36 9/-| PCL8B3 1076 US0 616|VTS04 5/-|OCI7! 14/6
6ATé 7!-| 6V6GTG 8/-127SU  20/5| CVe3 1016/ ECCB8 18- EZ35 6/-| PCL84 1276 US2 66| W76 5/6 OC200 1676

6AU6  10/-| 6X4 5/.|28D7 71 CYI 19/1| ECF8) 10/6| EZ4D 7/-| PCL8S 17/-|US54 20'5|W8IM  6!-/0C203 24/-
683 5/-| 6X5GT é/-]30CI 8/-1 CY3I 11/-|ECF82 1016/ EZ4I 7.1 PCLB6 17/-|U76 6-IWI107 1911 |OCP71 29/6
6BA6 7/6|6/30L2 10/-| 30F5 6/-| DIS 10/6| ECF86 20/5| EZ8) 7/-1 PENA423/10/UI91 177-{W729 20/5|T)i 40/.
6BES 6/.1787 8/6(30FLI 10/-| DAC32 1076 ECH3 27/2| EZ8I 7!-| PEN2S 476 U201 177-| X41 157.1T12 45/.
6BG6G23/10| 7CS 8/~ 30LI 8/-| DAF91  6/-| ECH2123/10| FC4 157.1 PEN45 1976|U251 14/-| X61(C) 1276 T3 50/.
6BH6 8/-17Cé 8/-130L15 1116 DAF9s 8'6| ECH35 4/6| Fw4/5008/6| PEN46  7/6|U231  20'S | X63 9/ TP 40/-
6BJ6 6/-| TH7 8/-| 30P4 12/-| DD41 14/4| ECH42 9'6| FW4/800 8/6| PEN333 U232 23/2|X65 1276\ TP2 40/-
6BQ7A |5/ 7R7 1216/ 30P12  7/6| DET2S 7/6| ECH3l 9/-| GUS3 4l/é 23710|U301 23/10| X66 1276/ TSI 10/
6BR7 1216|757 9/6| 30PLI 1076| DF33  10'6| ECHB3 14/4| GZ30 9/-1 PEN'DD U329 147.| X76M 14/ TS2 1276

6BR8 19/11|7V7 8/6| 30PLI3 13/6| DF65 I15/.| ECLB)  9/-|GZ32 10/-] 4020 34/-|U339 177-1 X78  23/10(TS3 i5/-
6BW6  8/6|7Y4 7/6| 35A5 21710 DF91 3'6| ECL8B2 1076| GZ33 20/5| PL33 19/9| U403 17/-1X79  23/10|TS4

6BW7  6/.|8D2 3/61 35L6GT 96| DF9s 8/6| ECLB3 19/9| GZ34 |4/-| PL36 127-1 U404 8/6/ X109 17/9(v30/10P28/6
6C4 5'-| 9BW6 15/8|35w4  716| DF97 9/-|ECL86 17/-| GZ37 20/5|PL338 27/2{U821  30/7|XD(!.5) 6/6|/VC/R2 $§/3
6C5 6/6( 902 4/-135Z3 §9/11|DHé3  6'6 EF9  23/10) HABC80 PL8I 107614020 1971 | XFGI I18/5|XAI01 9/

=
»
kY
b

6C6 66 10CI 13/-| 35Z4GT 6/-| DH76 5/-| EF22 14/ 1376 | PL82 76 UABCS0 9'-|XFYI12 9/6(XA102 10/
6C9 1376) 10C2  27/2|35Z5GT 9/-| DK32 12'-| EF36 4'-| HL2 716 PL83 9I-lUAF42 976 XFY34 18/-|XAI03 (5!
6CI10 /6| 10F1 27/2| 43 10/-| DK9I 6/6| EF37A  8/-|HL23  15/3| PL84 137.|UB4I 127.| XH(1.5) 6/6]XA104 18/~

6CD6G 37/5| 10LDII 16'4] 50CS 10/-| DK92 9/-1EF3) 5/6| HL23DD 76| PLB20 1971 UBC41 8/6| XSG(1.5)6/6/XBI02 6/
6CH6 9/-1 10P13 15!~} 50CD6G DK9s  8/6| EF4) . 15'-| HL42DD PM34 17'9,UBC8BI 11/8|Y63 7/6/ XBI103  6/6
606 6'6/ 10P14  19/9 37/ DL33 96| EF41 §/- 19/9| PX4 10'6 |{UBFBD  9/-|Z66 1776 XBI104 7!
6ES 12761 12A6 5/-1 50L6GT 976/ DL66  17/6' EF42 1076' HN309 25/3' PY3l 171-1UBFB9 9161277 461 XCl101 416
PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS’ REJECTS

MICROPHONES (All with Screened Cable.) Post 16 each.
Viceroy, Xtal Studio, 45/-; Stand |5/-, GBC Mic24, Stick type, metal case with switch, 36/-, Romagna Xtal, for hand or desk, 1976,
Acos type 40, hand or desk, 15/, Acos type 45, metal case, black crackle finish, 25/-. Acos type 39/, Stick type, 32/6. Eagle type
MI178, chrome lapel mike, Xtal, |8/-. Eagle, type DMI75 Miniature dynamic M.C., 49/6. Tne-pm mike, 32/6. Sub-miniature
earpieces (suitable for transistor sets, etc.), high |mpedance with jack and cord, 9/6. Low impedance with ear clip, less jack, 776.

ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS’ GUARANTEE, AND ACTUALLY IN STOCK.
VOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.AE.

- DRMIB 13/- | RM-l 53 | 14A86 17/6 | 14B130 35/- | 14RA 1-2-8-3 2/« | I8RA I-I-16-1 6/6

Less switch 3/- each. DRM2B I15/6 | RM-2 776 | 14A97 25/. | 14B26l 116 | (FC31) (FC116)
With D.P. switch 46 each. | DRM3B 156 | RM-3  7/9 | 14A100 27/- | 14RA 1-2-8-2 1776 | 16RD 2-2-8-1 12/-| 18RA 1.2-8-1 |I/e
10K. 25K. 50K. (00K. [LW7  21/- | RM-4 14/ | 14A124 28/- | (FCI01) I6RE 2-1-8-1  8/6 | I8RD 2-2-8-1 15/-

4+ meg. + meg. | meg. 2 meg. | RM-0  7/11 | RM-5 1976 | 14A163 38/. | I6RC |-1-16-1 8/6 ' I8RA |.1-8-1 4/é (FC124)
MIDGET SILICON RECT|F|ERS OUTPUT 125 VOLTS 4 AMP. TWO IN SERIES GIVE 250 VOLTS { AMP. 8'6.
FULL STOCKS OF Resistances, Condensers, Sub-miniature Components, Valve-holders, Droppers, L.T. Rectifiers, ete.

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mfd., 450 v. 3.
32x32mfd., 450 v. 59 | 60x250 mfd., 275 v. 916 | 400 <1 59 4. | Bmid, 450V, 119 | 16x 16 mid., 450 v. 4/
50 x 50 mfd., 350 v. 7/- | 100 x 400 mfd., 275v. 12/6 [0y 22/5 U 16 mfd., 450 v. 29 | 32x32mfd., 350 v. 4/-
64 x 120 mfd., 350 v. 8/3 | 100 mfd., 275 v. 3/- | 100 x 200 mfd., 275 v., 9/6 | 32 mfd., 450 v. 319 | 8x 16 mid., 450v. 3/9

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 éd. extra. Shop Hours 8.30-5.30. Early Closing Saturday.
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AMAZING KNOW HOW' BOOK|

Saves Youw Pounds

Here is just the practical, at-a-glance guidance YOU need, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a bell or an iron to a
vacuum cleaner or washing machine. Explains basic principles and
working of modern radio and TV sets and electrical appliances. Shows
how 1o test for fauits, carry out maintenance and repairs by the most
modern methods. Special section on frequency modulated receivers.
See this great volume NOW on 7 days’ FREE TRIAL. Yours (if kept)
for 21/- (Standard Edition) or 23/- (De Luxe. leathercloth). Or on
Easy Terms: 5/- down, and 3 monthly payments (total credit prices:

Stnd. 22/-; De Luxe 24/-).

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN !

Getting the best from
RADIO AND TV SETS

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

All you need to know about
DOMESTIC WIRING

Learn from these help-
ful pages how to carry
out all kinds ol in-
stallations and exten-
sions—with etficiency
and satety! Complete
guidance on conduc-
wors, Insulation, safety
regulations, conduits,
cables, earthing, prac-
tical work. tuses, Hex-
ible cords, etc.

BASIC RADIO CIRCUITS

All you want to know about circuits, so
that vou can find your way around
modern sets without hesitation. How
components form various tvpes of set:
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Television Developments

HILST it would be wrong to try and anticipate the findings
of the Pilkington Committee it is felt that the time
is approaching when the transmitting authorities should

be able to give us some indications as to possible definite
developments which might be expected to take place in the
television fields. Apart from the news that Bands IV and V are
to be brought into use at a later date, no really definite con-
struction data has, so far as we are aware, been made available
for the man in the street. Details have, of course, been circulated
to the trade in order that they may experiment with the design
of receivers, but it is conceivable that when the findings of
the Committee are made known, the present trends in receiver
design may have to be modified. [f the lines of experiment
are unlikely to be changed, then some definite information
should be made more generally available. Most of the bigger
firms, in the course of their experimental and development work,
make various discoveries which are of general interest, and they
make these available to everyone by issuing what are known as
Application Reports, and we do, in fact, publish extracts from
these from time to time. It would be a good idea if the BBC and
the ITA would produce some similar type of information so that
experimenters other than those directly employed in the trade,
could make experiments, or at least read and study the lines upon
which development is proceeding.

Other than knowing that the N.T.S.C. system is being used
as the basis for a British colour system, we feel that some further
data should now be forthcoming. We also feel that a situation
similar to that which arose originally when the Baird 30-line
system was gradually supplanted by the present system of
television should not again be tolerated, and we should not
have to run two or more systems for various periods whilst the
public judge which is the better system. A final decision should
be made at a really high level and the system chosen should be
introduced as a working arrangement which will not carry the
risk of having to be modified at some future date because of
improvements in circuitry or changes of technique, in the same
manner as the line definition standards in use in this country.

NEW P.W. BLUEPRINTS

NEXT month sees the issue of the first of a new series of
blueprints by our companion journal Practical Wireless.
These new designs have been produced to cover the requirements
of the absolute novice as well as the advanced constructor,
and to this end they are produced in a double-sided form.
On one side is a receiver for the beginner, whilst the design on
the other side is for the more advanced constructor.

The first double-sided blueprint is presented with the April
issue of Practical Wireless. The design for the beginner is a
battery-operated S.W. receiver, and for the advanced enthusiast,
a four-transistor portable. More free double-sided blueprints
will be presented with the May and June issues of Practical
Wireless.

N R T e R R EI
Our next issue, dated April, will be published on March 22nd.
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BAND |

sound receiver

By J. B. Willmott

(Continued from page 238 of the February issue)

‘I M/HEN the signal has been amplified by

V1 and V2 it is then passed via the R.FE.
transformer L5/16 to the signal diode in V3
(see Fig. 1 last month), which is an EBC33
valve (a 6Q7 would probably work equally
well in this position without change of circuit
values). Demodulation takes place, and the
A.F. voltage is developed across R6, which is
returned to the cathode of V3. Filtering of the R.F.
component is carried out by RS, C7 and R7, whilst
C6 acts as D.C. blocking capacitor. The filtered
A.F. signal is applied to the “top” of VRI, the
volume control, the slider of which taps off the
desired level of A.F. signal for application to the
grid of the triode portion of V3. Considerable A.F.
amplification takes place, and the signal is then

Output transformer

] /of TV sound unit
X _ ai
2
= : a0 |
= H
iz 0 ; speake{
—_— ;
= ~ bt
= e |
2 \ b2 o i
> > g
= \ Dummy
load

) Lo
Output .
transformer
of radio

receiver 4570

. 5wW
wirewound

Fig. 3 (above)—The circuit switching to provide
change-over of loudspeaker from the TV unit to radio
output and dummy loading of the channel not in use.

Fig. 4 (righty—The wiring of a 4-pole 2-way switch
for the circuit of Fig. 3.

conveyed by resistance-capacity coupling (R9 and
C9) to the grid of the output valve, V4, which is a
beam tetrode (6V6). .

It will be noted that as no AVC is consider
necessary 1n a simple unit of this type, the second
diode of V3 is not used, and is connected to
‘“earth ”. The output from V4 is fed by the con-
ventional output transformer T1 to the loudspeaker.
Top-cut tone control is provided for by C10 and
VR2 in the anode circuit of V4.

The correct amount of fixed bias js provided for
V1 and V2 by R1/C2 and R3/C4 respectively, and
with only two stages of R.F. amplification, there
is no danger of overloading, even when used very
near to a Band I transmitter. Biasing for V3 and V4
is provided by R8/C8 and R11/Cl1, the capacitors
being of the electrolytic type. In areas of high signal
strength, the effect of omitting Cl1 can be tried,
as this will provide a degree of negative feedback,
with a consequent improvement in quality of
reproduction, but of course with some loss of
output.

Owing to the use of screened coils for the R.F.
circuits, the prototype receiver was found to be com-
pletely stable in operation, without recourse to
elaborate decoupling of H.T. supplies, or the use of
heater chokes and decoupling capacitors, as was
required in so many early TRF TV receivers.
Resistors R2/C13 and R4/Cl4 provide the neces-
sary amount of decoupling for the R.F. stages. and
thus it can be seen that only 2 minimum of com-
ponents is required, and wiring is quite simple.

TV sound Radio

output output
transtormer

transformer

Dummy*
To speech load
coif of
speaker
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Short and direct wiring is of course essential, and
the principle of “ single point earthing ” of screen
and cathode decoupling and biasing components, as
shown in the circuit diagram, is very important.
Soldering tags are mounted on the valveholder
fixing bolts as shown in Fig. S, to facilitate this, and
the wiring of the H.T. supply is made easy by the
use of a tagstrip.

The Power Supply

Tae power supply should present no problems,
and whilst the components used in the prototype
are specified in the parts list, there is no reason
why any similar suitable components should
not be used, provided their
physical shape and size allows for
their being accommodated in the
space available. The mains supply
is fed to the correct tappings on the
,primary of T2 (via the on/off
*switch). Secondary windings pro-
vide the requisite 5V to feed the
heater of the rectifier V5 (a 5Z4),
and 6-3V to feed the heaters of the
other valves, the total heater con-
sumption of which (1:25A) is well
within the transformer rating.

It will be noted that one side of
each valve heater is earthed, and
thus only one lead. carrying the
6:3V supply has to pass from stage
to stage. The H.T. secondary of
T2 is rated at 250-0-250V, 80mA,
and this again is adequate for the
requirements of the circuit. Full-
wave rectification, followed by

PRACTICAL TELEVISION bY4

Preparation of the Chassis and Mounting the
Components

Work should be begun by drilling all holes in
the chassis, using the dimensions shown in Fig. 2
(page 238 last month). The chassis is a standard
size component, and can be obtained ready folded
from advertisers in this magazine. The drilling
layout is shown as it would appear when looking
at the chassis from above, with the end and side
runners opened out for clarity. It is a good plan
to use the actual components as “ templates ” for
marking out the fixing holes. These must be fixec
so that their locating spigots are in the direction
indicated.

smoothing by means of the L.F.
choke 1.7 and double section
electrolytic capacitors C12 A/B,

ensures a satisfactory low hum level. It may pos-

sibly be found in certain districts that “ modula-
tion hum > is troublesome, i.c., *“hum?” is audible
Coil Winding Data
Channel L1 turns 1.2 turns 1.3 turns
"1 2 7 3
2 2 6 3
3 2 6 3
4 2 5 3
S 2 4 3
Channel 1.4 turns L5 turns L6 turns
1 8 3 8 1
2 6 3 6
3 6 3 6
4 5 3 5
5 4 3 4

as soon as the receiver is brought into tune with
the local BBC transmitter. This is easily cured by
wiring a good quality mica capacitor of 0-002uF or
0-005uF (at least 750VW) between the end of the
mains transformer primary which is connected to
the on/oft switch (the “ bottom » of the winding as
shown in" Fig. 1) and chassis (earth).

An underchassis view.

The most tedious part of the drilling is with-
out a doubt the provision of the “groups” of
holes to accommodate the R.F. coils, and it
is essential that this be carefully and accurately
carried out, or trouble will almost certainly
ensue from lead-out wires contacting the chassis,
and as some of these wires carry H.T. voltages,
serious breakdown could result.

In the writer’s opinion, it is well worthwhile pre-
paring a template from which to drill these “groups”
of holes. A friend whose hobby lies in the realm of
model engineering, was persuaded to produce an
accurately drilled template in mild steel, about ¥in.
thick. The central hole of each coil group was then
drilled in the chassis, and the template rigidly bolted
into position with a 2B.A. bolt and nut. The
remaining holes in the “ group ” were then drilled,
through the appropriate holes in the template, and
the process repeated at each “ group ” position. The
work thus proceeds rapidly and without risk of
error, and if any further amount of TV construction
is envisaged, the time in providing this template
will be repaid over and over again.

The clearance size of all holes is clearly given in
Fig. 2. Having completed all drilling, the first
action can be to place rubber grommets in the three
holes on the chassis top which convey leads to and
from the mains transformer. A further grommet is
required in the hole on the rear chassis runneg
which provides for the mains supply lead.
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Mounting of the components can now proceed, and
the following order is recommended. First mount
the mains transformer, T2, on top of the chassis in
the rear right-hand corner. This may have the
various windings terminated by connecting tags or
wires, and it should be mounted so that the connec-
tions to the primary winding are nearest the chassis
rear. A soldering tag should be included on the
right-hand fixing bolt at the front (nearest the end
of the chassis containing the control spindle mount-
ing holes), this will form a convenient anchoring
point for certain secondary winding terminations
which are ultimately connected to chassis (earth).
Now mount the smoothing choke, below chassis,
on the side runner, followed by the output trans-
former, on the rear runner, as shown in Fig. 5.
Follow this by mounting the double section elec-
trolytic C12A/B on top of the chassis, with its
terminating tags projecting below chassis, using
the standard type of fixing clin to secure it in place.

The international octal type wvalveholders for
V3. V4 and V5 can now be fixed, taking care to
orientate the locating spigots in the directions
shown In Fig. 5. 6B.A. soldering tag
should be mounted (beneath the chassis, of course)
on the fixing bolt nearest the locating spigot
of the valveholders for V3 and V4. The valve-
holders for V1 and V2 can next be bolted in posi-
tion (there are of the larger “ BSG » parttern), and
in this case, the valve retaining clips are mounted on
the fixing bolts above chassis level, and a 6B.A.

Tags marked MC. denote ‘earthing’ connections to chassis

March, 1962

soldering tag below chassis on the bolt nearest the
locating spigot.

The coaxial aerial socket is now mounted on the
rear chassis runner, a 6B.A. solder tag being
included on one of the fixing bolts; and the volume
and tone controls are fixed on the front chassis
runner (the volume control on the “ V1 ” side of
the chassis, and the tone control on the “V5?”
side. ‘Tagstrips can now be bolted into the
indicated positions, and this leaves only the
R.F tuning cecils to be mounted; these have been
purposely left until last, as they require fairly
careful handling.

Winding the R.F. Coils
Attention should now be turned to the manu-

facture of the three R.F. coils. These are
wound on standard “ Haynes” type formers.
On examination, it will be found that each

of the four corner holes in the base of the
former contamns a brass eyelet, and it is through+
these that the coil terminations pass. A 3in. length
of 22s.w.g. tinned copper wire is passed through
each hole, so that about half its length projects
either side of the base, and is held in position with
a small blob of solder on the upper surface of the
eyelet (i.e., the side which will be inside the screen-
ing can when the coil is completed). Examination
of the underside of the coil former will show the
existence of reference numbers for each terminating
lead, the corner leads being numbered 1, 3, 4 and 6;

AC. mains cable

Smoothing
chokex.____

Smoothingl
capacitors -i,//«

7
ci12A b

=
N

‘Tone
control

To 6-3V winding
on T2 primary

| |

Output
trans

DSADDD\e

TR B TR TR TR YT A T T T ST TP YT

% :.7,

Volume control and
On/Off switch

Screened (ead to
T.C. of V3 (grid)

Coaxial aerial
socket

Fig. 5—The underchassis wiring.
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numbers 2 and 5 are not used in the design under
consideration. These numbers are referred to in
the winding instructions, and this nomenclature
must be followed.

Start with the aerial input coils L1/L2, which
are wound in the following manner. Using 32s.w.g.
double silk covered wire, and leaving some 2in.
spare for connecting purposes, begin opposite pin 6,
about lin. up from the base of the former, and wind
on the requisite number of turns for 1.2 as shown
1n the coil winding data table, spacing the turns by
a gap equal to the wire diameter. Hold the wire
firmly in position, and brush on a layer of coil dope.
Th:s will quickly dry and hold the winding firmly.
Leave about 2in. of wire for connecting purposes.

Now proceed to wind the primary, L1, starting at
pin 4, and placing the turns in between the bottom
turns of L2, wind on the number of turns indicated.
Fix with coil dope. When satisfied that correct

number of turns have been wound, and that the
wirdings are securely held by the coil dope, cut and
clean the insulation from the ends of each winding
and solder them to their respective  pins”, viz.

i

A view of the finished umit.

bottom of L2 winding to pin 6, top to pin 1;
bottom of L1 to pin 4, top to pin 3. Solder the
small fixed capacitor C1 between pins 1 and 6 in
such a way that it will not touch the inside of the
screening can when this is fitted. Make absolutely
certain that windings have been correctly term-
inated, then wrap one turn of oiled silk or cartridge
paper around the completed assembly (to provide
insulation between the windings, etc., and the
screening can), and place in the screening can.

It is a good idea to mark the can “L1/L27”
clearly for future identification, it is very easy to
mix the three coils up if they are laid side by side
on the bench in their unmarked state, prior to fixing
on the chassis.

The construction of L.3/1.4 and L5/1.6 can now
proceed, in a similar manner, referring to the
winding table for details of the number of turns
recuired for each coil. Note that in the case of
these coils, the tuned secondary winding is started
at pin 6 and terminated at pin 1, and the primary
(coupling) winding starts at pin 3 and terminates at
pin 4, this latter winding lying between the bottom
(earthy) turns of the tuned winding. Do not omit
C3 and C5 across the secondary windings.

The prototype receiver was constructed to operate
on the Peterborough transmitter, Channel 5, and
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the numbers of turns specified in the winding table
were those actually used. The data for other
channels has been arrived at by calculation, and
with the variation of tuning available by adjustment
of the coil cores, it should in every case be possible
to tune the desired channel, provided the data is
used and the windings neatly made and firmly
secured. Having wound the coils, insert the iron
dust core into each former, using a non-metallic
tool (the sharpened end of a plastic knitting needle
is ideal) until the core is just about to “engage”
the top of the tuner winding in each case. - Taking
care that the orientation of each coil is correct, as
shown in the under-chassis diagram (Fig. 5). they
may now be secured by bolting them to the chassis.

Before proceeding with the wiring, it is a good
plan once again to check the layout and position
of all components so far firted.

After the wiring has been completed and checked,
the constructor may proceed with the alignment.

Alignment Instructions

Insert the TV aerial plug into the coaxial aerial
socket—and use a good, efficient TV aerial for these
initial tests, so that a strong signal is available. It
may be possible later 10 make the receiver work
satisfactorily from a simple indoor aerial, or even a
length of single wire, but when searching for the
sound signal, success obviously depends on having
a satisfactorv aerial on which to pick up the trans-
mussion. In many cases, the TV sound will be
audible as soon as the aerial is con-
nected, and in that case it is only
necessary to screw in the cores of
L6, L4 and 1.2 (in that order) to
the position of maximum signal.

If, however, nothing can be
heard at first, screw in each core
by one turn, and listen carefully; if
there is still no sound, screw in
each core a further turn, repeating
the process until the signal can be
heard, then peak it up as required by adjust-
ment of the cores. In the prototype receiver,
operating at a distance of eight miles from
the low power transmitter at Peterborough on
Channel 5. using a single dipole aerial at roof level,
more than ample volume was obtainable. If it is
found that any of the coils fails to “ peak” cor-
rectly, adjustment to the number of turns in the
tuned winding is necessary. If the core is fully
screwed in before a “ peak ” is reached, there is
insufficient inductance in circuit, and the effect of
adding one turn to the coil in question should be
tried. Conversely, if the coil core has to be fully
unscrewed in an attempt to find the “peak”, a
turn (or turns) will have to be removed from the
winding in question. When correctly aligned, the
receiver should give really good quality reception,
and the tuning should be sufficiently sharp to prevent
any trace of break-through of the vision channel
(which sounds somewhat like a rough mains hum).

Mention was made at the commencement of this
article of the use of a switch whereby the loud-
speaker can be switched to the output from either
this receiver, or one of the existing output channels
of an already existing stereogram, and in Figs. 3
and 4 this is shown both in theoretical form and as
a practical wiring diagram, using a 4-pole 2-way
wafer switch. This can be easily fitted as an optional
extra if so desired.
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Telenews

Television Receiving Licences

'_l‘HE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of December,
1961, in respect of television
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland.

Region Total
London . a0 .. . 1,952,323
Home Counties oo . 1,635,147
Midland . . oo 1,746,962
North Eastern ,, . 1,861,786
North Western 1,522,623
South Western oo a0 999,136
Wales and Border Counties 1703,
Total England and Wales ., .. 10,421,777
Scotland . . 0Q .. 1,063,468
Northern Ireland 172,259

Grand Total .. 11,857,504

Outside Broadcast/Videotape
Recording Vehicle

UILT for use on the Continent

of Europe is a Marconi mobile
four-camera  television outside
broadcast and Videotape record-
ing unit.

The unit has been manu-
factured for InterTel, N.V., a new
television programme recording
organisation operating throughout
Europe.

The complete unit consists of
two semi-trailer vehicles, one
housing the camera channels and
associated equipment and the
other the Ampex Videotape
recorders. Each is towed by a 7-
ton Bedford long wheel-base tug.

Although in the form of two
separate vehicles, each with its
own prime mover, the television
and Videotape recording units are
designed to operate in conjunction
whilst on the move.

InterTel, N.V., of Amsterdam.
Holland, is the holding company
of an international group of Inter-
Tel companies engaged in the
production of television pro-
grammes on an international basis.
These companies are at present
located in  Pasis, Brussels,

Munich, London and New York,

and further ones will be incorp-
orated in the immediate future
in Rome, Madrid and Stockholm.

Wired Television for Newcastle

N’EARLY 100,000 people will
*V1 soon be able to receive good
quality television pictures for the
first time, when a wired television
system now under ‘construction

just north of Newecastle-upon-
Tyne comes into operation.
Reception by normal outdcer

aerials in this area is far from
perfect, and in many places it is
almost obliterated by massive steel
pylons carrying National Grid
overhead power  transmission
lines.

At first the systems, supplied
by EMI Electronics Ltd. and
operated by the Seaton Valley
Relay Company, will be available
to some 33,000 inhabitants of

Seaton Valley and to some 11,000
in  Newbiggin-by-the-Sea. = At
Seaton Valley future plans include
extending the system to the new
town now being built at Cram-
lington, where eventually a
further 50,000 population, mostly
overspill from crowded parts of
Tyneside, are to be housed.

EMI'S wide band television
system will be supplemented
throughout by the Relay
Company’s existing four pro-
gramme sound relay service which
is being modernised and extended
as the wired television system is
developed.

When the new wired system is
installed, all the existing aerials
can be dispensed with, and
viewers will be able to obtain high
grade reception on their existing
receivers of the BBC Northern
TV programmes in Band I; ITV
Border and Tyne Tees pro-

This Marconi mobile 4-camera television outside broadcast and

Videotape recording unit is designed to operate whilst on the move,

. and a 20ft cable harness with special spring tension arrangements is
used to connect the two vehicles.
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A 27in. television screen which s linked to teleprinter equipment,

came into experimental operation in January,-at Paddington Station,

London. The screen relays to travellers the latest information and
arrangements.

grammes in Band III; BBC
Home, Light, and Third sound
programmes and Radio Luxem-
bourg picked up direct and re-
distributed at VHF in Band II.
Sigrals will be transmitted from
equipment at the base of a
centrally situated aerial tower,
along coaxial cable to the receiving
sets in peoples’ homes. EMI
Electronics Ltd. will supply all
equipment reguired for distribu-
tion.

Wired Television for Abingdon

'RESIDENTS of Abingdon in
v Berkshire, a fringe area for
television reception, have always
been troubled by bad interference
and fading pictures. Now Master
Vision Ltd. — a group of local
business and professional people
—will use EMI Electronic’s wide-
band equipment to install a wired
television system to overcome
these difficulties.

EMI aerial arrays, mounted on
a 164ft mast, will cover Bands I,
II and III. Although Abingdon
is over 50 miles from the nearest
television transmitter, some 4,000
homes will be able to receive
strong, clear pictures on BBC
London and Midland TV pro-
grammes; London, Midland and
Sovthern ITV: BBC VHF Home,
Light and Third sound pro-
grammes, and Radio Luxembourg,
which will be received direct and

redistributed in the VHF band.

Signals picked up by the aerials
will be approximately ten times
stronger than those received on
private aerials at roof height.

When received by subscribers,
along a protected cable route,
they will produce very high

quality vision and sound.

Viewers will also be relieved of
the cost, erection and structural
problems of individual aerials,
both for present programmes and
future developments. Extra
Channels, colour television, pay
TV and the much-discussed 625-
line standard can all be received
by the system.

Alteration to Trade Test

Schedules
'I‘HE Independent Television
Authority announces that

trade test transmissions from its
Croydon, Mendlesham, Caradon
Hill and Stockland Hill stations
are now radiated on half power
on Friday mornings. These
stations return to full power at
1 p.m. or the start of programme
transmissions, whichever is the
earlier. At the Black Hill and
Durris stations trade tests are
radiated on half power on Mon-
day mornings, again returning to
full power at 1 p.m. or the com-
mencement of programmes. At
these stations transmitters are
operated in parallel and these
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arrangements are necessary to
enable half the station to shut
down each week for maintenance
purposes.

During January there were no
trade tests from the Croydon
transmitter on Tuesday and
Thursday mornings. On these
days test transmissions com-
menced at 12 noon. This was
necessary to enable aerial tests
to be carried out in preparation
for the construction of the
Authority’s new station at Fremont
Point in Jersey.

Studio Equipment for Channel
Islands

NDEPENDENT television will
come to the Channel Islands
—which have a population of
111,000—in the Autumn of 1962,
C*annel Television, contractor for
the new station, which will serve
the six main islands from St
Helier, Jersey, has placed the
major contract for the supply of
all the principal items of studio
quipment with EMI Electronics
Ltd.

These comprise two studio vidi-
con cameras, vision and sound
mixing equipment, two telecine
machines and most of the master
control room equipment.

The telecine equipment will
employ the same type of cameras
as those used in the studios, which
makes for flexibility and economy
of spares.

This station will be the smallest
in the British Isles and many
items of * equipment will be
designed for operation by a mini-
mum staff. For example, joystick
control of the camera channels
enables them to be operated from
the master control room, instead
of from the studio control room.

TV at Paddington Station

'l‘HE travelling public at Pad-

- dington railway station,
London, can now read of any
alterations made to the times of
trains on a 27in. television
receiver. The receiver is linked,
by closed circuit television, to
teleprinter equipment, upon which
the alterations are typed, and
therefore the public receives the
information at the earliest possible
time.

During the severe weather in’
January, when train services were
disrupted, hundreds of passengers
first learned of the delays from
the receiver.
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(Continued from page 222 of the February issue)

M/E now come to the line oscillator, line

output, boost diode and EHT sections of a typical
receiver, and in Fig. 4 is given the circuit of these

stages. Here V5B is the line blocking oscillator
valve (part of a triode-pentode), V7 the line output
valve, V8 the boost diode and V9 the EHT rectifier
valve.

Line Blocking Oscillator

Starting with the line blocking oscillator, we find
that transformer TI101 is the major component.
This is called the “blocking oscillator transformer”.
It is this stage (V5B) which provides a suitable
drive signal for the line output valve, so that the
latter stage can cause the scanning spot of the
picture tube to be deflected horizontally across the
screen (to produce the scanning lines).

It will be seen that the primary of T101 is con-
nected to the grid circuit of V5B while the secon-
dary is connected to the anode circuit. The phasing
of the transformer wiring is such that the valve is
caused to oscillate. The coupling provided by the
transformer is sufficient to cause vigorous oscilla-
tion.

When the set warms up after switching on, the
current in the anode winding of the transformer
rises, and a large voltage pulse is induced across
the grid winding, which swings the grid positive.
This results in a further increase of anode ¢urrent
and a rapidly increasing positive pulse at the grid.
The resulting grid current in R131 charges up the
grid blocking capacitor C120 and swings the grid
negative. When there is sufficient charge in C120
the anode current is cut off. During the time that
C120 is charging, the rate of change of current in
the anode winding decreases and the grid drive
collapses.

Repetition

The valve is now cut off and there is no current
in the anode winding and no pulse voltage across
the grid winding. This state of quiescence continues
until the charge in C120 has leaked away through
R131. As the charge in C120 decays, a progressive
increase of anode current occurs again in the anode
winding of T101, and the cycle of events is
repeated.

During the time that V5B is in the condition of
anode current cut-off, capacitor C121 charges
through R135, and an exponential build-up of
voltage begins across C121. However, before C121
has time fully to charge, V5B is caused vigorously
to conduct, which immediately discharges Cl121.
Thus, Cl121 charges through R135 during the
quiescent periods of the “blocking oscillator”
cycle, and the rate of discharge of C121 is con-
trolled by the repetition frequency of the blocking
oscillator.

How much charge Cl21 acquires when the
blocking oscillator is cut off depends on the time-
constant R135 and Cl121, and the time-constant is
usually arranged so that only a small portion of the
i}_x:litial linear part of the charging cycle is used (see

ig. 5).

Two Time-Constants

We thus have two time-constants, that of the
blocking oscillator proper and that of the anode
circuit of the blocking oscillator valve. Let us deal
with the former first.

So far, we have cited C120 and R131 as the
blocking oscillator time-constant components. These
gove.n the repetition frequency of the blocking
oscillator. However, the speed at which the charge
in C120 is exhausted is governed also by R132 and
R133. It will be recalled that the charge at the
grid side of C120 is negative. Thus, by applying
a positive potential, the negative charge is more
speedily overcome and the effective time-constant
is increased.

This happens by virtue of R132 and the line
hold control R133, and the amount of positive
voltage applied to the grid can be controlled by the
line hold control. The line hold control, in fact,
serves in this respect as a “variable time-constant”
control. Clearly, then, the repetition frequency of
the oscillator can be adjusted by means of the line
hold control.

Range of Control

So that sync may be achieved by the line sync
pulses, the repetition frequency must be very close
to 10,125¢/s, and it should be possible to establish
that frequency with the line hold control near to
the centre of its range. If this does not happen,
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then the picture will not lock horizontally on the
screen. We can realise now, then, that this could
be caused by alteration in value of R131, C120,
R132 and R133 (not so much the latter because it
is variable).

Anode Circuit Time-Constant

The suppressed sawtooth waveform across C121
due to its small charge and subsequent discharge
represents the drive signal for the line output valve.
What happens if that time-constant alters?

Let us suppose that it increases, which is what
usually happens owing to R135 or C121 increasing
in value. Cl121 would start to charge through the
increased value of R135, but before C121 arrived at
the correct charge, the blocking oscillator would
coriduct and result in its discharge. Thus, the line
drive signal would have insufficient amplitude to
drive the line output valve fully, and a reduced
horizontal scan would result.

Horizontal non-linearity may also set in because
the user may endeavour to secure a full scan by
“advancing the width control in the line output stage
as a counter measure.

Over-driving

Should the time-constant shorten due to R135
of C121 decreasing in value, a greater than normal
charge would be present in C121 before the block-
ing oscillator resulted in its discharge. This would
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give a greater than normal line drive which, again
may be incorrectly counteracted by retarding the
width control. Non-linearity would be almost
certain to occur in this case since C121 might
charge towards the region of non-linearity.

The blocking oscillator is locked by the line sync
pulses being fed to the anode from the sync
separator stage, through C119. This is a line sync
coupling capacitor, but if its value increases,
impaired line lock is probable.

R134 and C175, across the windings of the line
blocking oscillator transformer are linearity aids
and are included to swamp production tolerances
in the transformer itself. If the transformer is
replaced and poor linearity is introduced, an
improvement may be possible by altering slightly
the values of R134 and C175 (mainly the former).

Line Output Stage

The line drive signal is coupled to the control
grid of V7 through the coupling capacitor C123.
If this is leaky, V7 will overheat badly and the
horizontal scan will be affected. If it is low in
value or open-circuited, the line drive signal will
be reduced at the grid and insufficient horizontal
scan will be the symptom.

R137 is the grid leak of V7, and if this goes
very high in value or becomes open-circuited, a
most peculiar modulation effect will appear on the
line scan.

HT+ Cl2dmlm Cl26mbm  Totube
193V Oe25uF O OF 1st.anode
R136 R144 | = L——-—)-
202k 220k vs Pva1 R138 220k Line Lin.
Boost siov L
. »\ 94 diode width »_ N { s
R133 250k B8 R
Sinsliold RI35 — & L1e
47k [
< s R139 1e5Kk  R140 192K
D C125 1000pF
R
2.1735 T102
To Brightness E A
vEB PCFB0O controt Line scanning
Line osc. coils
F To tube
final anode
147V c123 V7 PL81 S vo £vee
0001 Line EHT rectifier
4 HF output TC. aL
—
9
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17 )
. S0pF ..I - RIS7 4s7Q
> TI01 L »3
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ceiver (Ferguson 306T and 308T).
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The screen grid of the valve is fed with H.T.
through R136, and by-passing at line frequency is
accomplished by C122. R136 is a vulnerable fault
point, since the resistor passes a fairly high pulse
current. If there is an increase i.1 value, the horizon-
tal scan reduces as also does EHT voltage, and poor
EHT regulation may be an accompanying symptom.
Sometimes C122 develops a leak and results in
similar troubles.

Bias Check

Grid bias for V7 is produced by grid current
in R137 charging C123 (negative to grid). A good
check for line drive is to measure the negative
voltage at the control grid, relative to chassis, with
a high resistance voltmeter. The actual reading
obtained will very much depend on the resistance
or sensitivity of the voltmeter, but quite a large
deflection on the 100V scale should be obtained
on a suitable meter when the drive is correct.

The major item in the line output stage is the
“line output transformer ?, T102 in Fig. 4. The
sawtooth drive at the control grid of V7 causes an
increase in current through section G-F of the
line output transformer (the booster diode is con-
ducting D.C. to point F). This induces a sawtooth
current in section C-D of the transformer and also
in the line scanning coils. The scanning spot is
thus deflected from left to right across the screen.

* Charge cut short
5 due to conduction wmmmmn-
G ot blocking oscillator Y
\ -
c -
- -
e . \Normal charging
< \ ** curve of Ci21
< 0l
(] ,’
v 1.7 .
° ) [~ d Most iinear part ot charging
2 f curve utilised for
a i drive signal
E 13
«© 1
- 1
g ‘
g ‘
[ L] -
g =3 Time ——
& Drive signal time

Fig. 5—The charge in CI21 (Fig. 4) is cut short
within the linear part of the charging curve by con-
duction of the line blocking oscillator.

Obtaining EHT

When the sawtooth is cut off several things
happen. A large pulse occurs across section G-F
which is stepped up by the EHT overwind, section
J-K. The pulse is applied to the anode of the EHT
rectifier valve, V9, and is changed to a steady D.C.
voltage at the cathode. A smaller current pulse
flows in winding H-H, and this is used to energise
the heater of V9. A further voltage pulse occurs
between point F of the transformer and the H.T.
line. This pulse is rectified by tht boost diode
V8 and charges the boost reservoir capacitor C124.

The charge is such that the side of C124 con-
nected to the H.T. line goes negative with respect
to the side connected to point A on the transformer.
If all is well with the line amplifier, C124 charges
to about 300V, and this, in view of the polarity

~
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mentioned above, is added to the H.T. line voltage,
thus giving a little over 500V between point A on
the transformer and the chassis.

This voltage is virtually a spare voltage derived
from unwanted disturbances in the line ottput
transformer. It can, in fact, be considered as a
by-product which is obtained by employing a
rectifier (boost diode) to damp oscillatory effects in
the line output stage. The so-called “‘boost voltage”
(the H.T. line voltage plus the voltage across the
boost reservoir capacitor) is used in some sets to
feed the frame timebase as well as for supplying
the tube second anode potential. In the circuit of
Fig. 4, it is used solely for feeding the tube second
anode, and it does this through R138, which is a
filter resistor, and across C126, which is a smooth-
ing capacitor. The final anode of the tube is, of
course, supplied by the high-voltage D.C. at the
cathode of the EHT rectifier valve.

Also, when the sawtooth is cut off, the scanning
spot flies back to the left of the tube ready to trace
a subsequent horizontal line upon which one line
of the picture is built.

A short in the boost reservoir capacitor would
heavily damp the line output transformer and cause
a very much reduced horizontal scan, and severe
overheating of V8. Ultimately, either the trans-
former or V8 would fail. Open-circuiting would
also produce a reduced horizontal scan accompanied
by distortion, but V8 would run at normal
temperature (which is quite high).

A short in C126 or an open-circuit in R138 would
cut off the H.T. supply to the tube second anode
and there would be no picture or raster (or a very
dim, defocused picture).

The resistor in the heater circuit of V9 is simply
to limit the heater current to prevent premature
failure of the heater of that valve. Should the line
oscillator and output stages appear to be working
correctly and yet the EHT rectifier heater fails to
light, even though the heater is intact, R157 should
be examined.

R144 is effectively connected to the normal H.T.
line and forms a part of the brightness control
potentiometer—it is not really associated with the
line timebase.

A certain degree of damping is provided by C125,
and if this alters in value the EHT and pulse con-
ditions will be disturbed. Low or excessive EHT
or line scan would be the symptom.

Width Control

The width control provides a variable reactance
or impedance to the sawtooth waveform current
in the scanning circuit and thus controls the scan
amplitude by controlling the scanning current. The
shunt R139 damps resonance effects which might
otherwise show up on the picture as alternate dark,
and light vertical lines (or shading effects) at the
left of the picture. RI140 performs a similar
function.

The linearity control provides selective reactance
control due to a permanent magnet which can be
rotated to provide varying degrees of core satura-
tion. Thus, where the rate of change of the
scanning current is in cxcess of that required for
a linear scan, the reactance increases and slows
down the rate of change, thereby effectively
improving the line linearity.

(To be continued)
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THE PRACTICAL
DETAILS OF
THE CONSTRUCTION

By R. B. Archer

(Continued from page 235
of the February issue)

OZ.‘AST month details of the constraction of

the coaxial lines oscillator were given.

Acorn Clips

In the prototype the acorn valve is secured in
position by a choke of 18s.w.g. wire attached to the
cathode pin and the chassis. Chokes of smaller
gavge wire carry the heater current. However, it
may well be desirable to use a tagstrip to mount
the acorn; if care is exercised, it may be possible to
solder the valve pins direct to the tag strip, but
edge-gripping clips are recommended. Such clips
may be obtained by dismantling a popular tvpe of
B8A valve-holder; although somewhat difficult to
solder, the phosphor-bronze clips make an excellent
contact. .

All the chokes in this receiver—L35, L6, L7, L3,
L9 and Lll—consist of 12cm. of 24s.w.g. bare

tinned copper wire wound on an jin. drifl as tem- .

porary former. The winding is pulled out a litle

A top view of the completed receiver.
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and then compressed again:; this gives an even
spacing between turns of about half the wire’s
diametar—enough to avoid much self-capacitance.
If the acorn is mounted by means of a heavy-gauge
cathode choke, the length of wire needed is the
same. Stand-off ceramic insulators may be used to
carry the H.T. lead.

It will be noted that the oscillator operates with
a chokad cathode. This renders the circuit opera-
tion less dependent on circuit ¢strays’. Because
of heater-cathode capacitance, the heater leads
have to be ‘choked’ also. They are made to have
the same R.F. potential by virtue of the capacitor
Co6 (Fig. 1, page 184 of the January issue).

I.F. Alignment

Alignment of the L.F. amplifier follows normal
practice, using an injected frequency of 40-15Mc/s.
The next step is to align the oscillator. For this
a signal generator will be needed unless the reader
is very close to the transmitter.
(The signal generator used by the
writer was described by him in
Practical Television, October and
November 1959. This has had
much use since it was built, and
has proved to be very reliable: such
an instrument is almost compulsory
for any serious experimenter with
Band V frequencies. Its only
serious fault is slight detuning as
maximum output is reached—but
this is very seldom needed in actual
practice.)

First, the coupling loop, L10, is
arranged to be about lin. away
from the grid of the acorn valve.
Its position will be adjusted
accurately later. H.T. and L.T.
supplies are switched on, and a five
to ten minute warming-up period is
allowed. The prototype requires
seven minutes to reach a stable
operating condition. The signal
gencrator is set to 660Mc/s, and
the coaxial lead is brought near
L1-—-a scparation of about 2in. will
be found satisfactory in the inner
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conductor of the cable projects about lin. from the
sheath. Modulation is switched on. The bechive
trimmer is rotated, using a Perspex tool or a trim-
mer made of insulating material; at about half
capacitance the signal will be heard. Adjust for
maximum volume.

R.F. Alignment

Next, L1 and L2 are trimmed for maximum
volume, C3 being practically at zero. Now C3 is
increased a little, retuning L1 and L2 for maximum
volume. As this operation proceeds the signal
generator output will have to be much decreased,
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volume, or cvidence of a double-humped response,
is achieved. C3 should be decreased a little and L1
and L.2 again rctuned. C3 needs only to be a
fraction of a pF to obtain correct coupling; coupling
(KQ) should be about 1.3—just over critical—but
since the Q of the resonant lines L1 and L2 is so
high K will itself be very small.

Mixer Current

Fin:_illy, adjustment of the crystal current is made.
This is to enable the conversion loss to be mini-
mised and noise to be avoided. To measure crystal

From pins 6 and 7 Tags marked MC. denote VR1 3-pin
on V9 earthing connections Voiume power supply
to chassis socket
\ ~9 & (TIFT2 I
V5 ECLB2
Q REoL b
Q % #/ and output . @ _E15-£E’.
\‘-x Stand-off insulator V4 EF80
Sy with lower tag (MC) 3rd. IF amp. 3
connected to chassis
V3 EF80
2nd. LF amp)
Perspex

R9,R18 and C27

transformer

y
P fjs From DI

From C7 and LIt

speaker Ct L6

k oscillator
ST from

L4
L10 coupling
loop e N

Vision ILF “\

bracket output

V1 955
oscillator

L1314

V2 ECC84
cascode LF amp.

=7 Stand-off insulator
with tower tag (MC)
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€) From 6.3V
heater line

cascode
grid coil

Fig. 6—Above chassis layout of components.

preferably by placing the coaxial lead much further
from L1. Before C3 is increased more than a very
little, the aerial input conncction to L1 should be
made, and L1 retuned. If it needs little or no
retuning for maximum volume, a good match has
been achieved. From this point, if the aerial is
attached, it may be difficult to reduce volume
sufficiently. If so, a short-circuit across the aerial
will give little help, because of the inductance of
the ‘short’ itself. It will be better to separate
the signal generator from the receiver by putting
it in the next room.

C3 may now be increased little by little, retuning
L1 and L2 each time. As soon as a reduction in

current, break the connection between L12 and
chassis and put a 500pF capacitor across the break.
Connect also a low-reading current instrument
across these points and adjust the position of the
coupling loop L10 until a reading of about
0-3—0-4mA is obtained. It will be found prefer-
able to use an ebonite rod or Perspex trimmer to
adjust 1.10. When satisfactory, remove the SCOpF
capacitor and the instrument, and carth the end
of L12 again.

The final adjustment is now made by connecting
the aerial, directing it towards the transmitter, and
setting C4 for maximum volume. A final trim
may be made on L1 and L2. [ |
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Intercarrier

SOUND

By E. Murdock

j F a recommendation were made by the
Pilkington Committec for a change of television
standards this would almost certainly contain pro-
vision for frequency-modulated intercarrier sound.
Indeed, there would be every possibility that the
recommendation would be for the CCIR system.

This system uses 625 lines, has negative-going
picture modulation, a wider channel width and
viston pass-band than our existing 405-linc system
and so on. This article is not concerned so much
abeout the vision side of the CCIR system, but it
deals essentially with the sound side, which in
itself is most interesting.

Existing Arrangements

In the existing British system the sound and
vision carriers are separated by 3:5Mc/s — the
vision carrier being the higher of the two. Both
carriers are applied to the tuner and the local
oscillator in the tuner is arranged to work at a
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The CCIR System

In the CCIR system a greater separa-
tion is used between the sound and vision
carriers, and the radiated sound carrier is
above the vision carrier. The separation
differs between the various systems used
throughout the world. For example, in
the American 525-line system the separa-
tion is 4'5Mc/s, in the Continental 625-
line systems it is either 5-5Mc/s or
6'5Mc/s, in the French 819-line system
it is 11'15Mc/s and the sound and vision
carriers of some of the French stations
are reversed, while in the Belgian 819-line
system it is $'SMc/s.

The recommendation at the present
time is for 6Mc/s, and it is on that basis that
British manufacturers are producing dual-standard
recelvers.

F.M. Sound

In addition to the greater separation between
the sound and vision carriers, the sound of the
CCIR system is frequency modulated, and certain
manufacturers feel that this will apply also in a
new system launched in this country and as a con-
sequence arc¢ producing receivers with F.M. sound
facilities.

F.M. sound has many desirable features, includ-
ing the possibility of better quality, less inter-
ference and less trouble from sound-on-vision
cffects.

Assuming that the change will be to full CCIR
standards with the recommendations given above,
then a block diagram of a suitable receiver may
well look like that shown in Fig. 2. Here the local
oscilator in the tuner is still operating at a
frequency atove the frequencies of the incoming

frequercy above the frequencies of the incoming stgnals which, again, reverses the I.F. carrier
signals so that the sound and o
visian LF. carriers are inter- ]
changed—that is, the sound LF. To Aerials viei viel Visi
Y Y 1S10N 1sion sion
?}?ears 3-SMc/s above the vision Incoming N 7 I e I
Rt svgnals
The fr;quency of .[he _local f Mc/s - \34-65Mc/s Vision only To CR. tube
oscillator in the tuner is adjusted
in all recent receivers so that the Tuner Sound 3+-5Mc/s
so-called “standard I.F.s™ are above vision
produced. The sound LF. Iis N AE To speaker
38:15Mc/s and the vision LF. is Vision 35Mc/s - 3815Mc/s am_ AFonly WERG
34-65Mc/s, or frequencies very above sound Sound Sound A
CI‘ZIS% u tl]ese.l ¢ Local oscillater IF amp [° | detector stages | o
ese signals, of course, appear

at the output of the tuner and are (/ + L.F.) Mc/s

then conveyed to the sound and
vision L.F. channels for individual
treatment and amplification. The
idea is shown in block form in Fig. 1. Here
care is taken to keep the vision signals out of
the sound channel by accurate alignment of
the sound I.F. stage and to keep the sound
signals out of the vision channel by sound
rejector circuits.

If the sound signal passes into the vision
channel, it causes the picture to move in sympathy
with the sound-modulation because, for one reason,
amplitude modulation is used. If the vision signal
passcs inte the sound channel, it causes a disurb-
ing buzz which tends to alter in intensity and tone
with changes in picture content.

Fig. |—A block diagram showing the standards adopted in the existing

405-line television system.

positions so that this time the vision is 6Mc/s
above the sound.

The sound L.F. amplifier will remain almost the
same as it is at present, while the vision LF.
amplifier will have a wider passband to accom-
modate the greater range of video signals which
would be transmitted on the new system. The
vision detector and video output stage would also,
be suitably modified to do full justice to the
improved range of video signals.

The ordinary A.M. sound detector would be
climinated and its place would be taken by an F.M.
detector of the ratio dctector variety. -
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Intercarrier Sound

While the set-up in Fig. 2 would work
adequately it would rarely be adopted except,
perhaps, by experimenters. The trend is to use
intercarrier sound, and all dual standards receivers
are designed for this method of working.

A block diagram of the intercarrier sound
system is given in Fig. 3. Here the vision LF.
stages are designed to pass not only the vision
signals but also the frequency-modulated sound
signals. The vision I.F. amplifier thus has two
carriers to contend with, and these are passed to
the vision detector.

The vision detector demodulates the vision
signals in the ordinary way and passes the picture
signal on to the tube in accordance with normal
practice. However, the two carriers which are
present at the detector become modulated, one with
the other, because the detector is a non-linear
device.

This means that in addition to the video signal
at the output of the detector, there also exists a
signal, the frequency of which is equal to the differ-
ence 1n frequency of the sound and vision carriers.
This, we have seen, is 6Mc/s.

The 6Mc/s signal is now <called the sound LF.
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in the diagram. If it is taken through the video
amplifier, then that stage must have a sufficiently
wide pass-band to allow its unrestricted passage,
but this has the advantage that the signal is given
a degree of amplification before it is applied to the
sound L.F. stage.

If the signal is taken from the output of the
detector, the video amplifier or output stage need
not be quite so critical, but greater gain is then
necessary in the sound I.F. amplifier section. Both
methods are used in commercial dual-standard
receivers.

It will alsn he appreciated, of course, that
greater sound I.F. amplification is possible at.
6Mc/s than at 32°9Mc/s with a given complexity
of circuit. It is thus a fairly straightforward matter
to ampiify the signal through a single valve so that
it is of sufficient strength to operate a ratio detector
and to provide good amplitude limiting.

The fact that both sound and vision signals are
passing through the vision LF. stages is of little
consequence because the sound signal is frequency-
modulated, and will not cause sound-on-vision as
with an amplitude-modulated sound signal. More-
over, the response of the vision I.F. stages is
arranged so that only a limited amount of amplifi-
cation is given to the sound
signal with respect to the vision

Lelaehials Vision Vision Vision signal. The strength of the
1510 . | > -
Incoming LF amp. detector output sound IF .(6M"/S) ak [hg output
i /slgnals / of the vision detector is some
S N S
s Mo " 38-9Mc/s Vision only To CRtupe [WENLY to thirty times less than
that of the vision signal at the
Tuner Vision 6Mc/s same point. ) .
above sound The intercarrier signal
6Mc/s) is suppressed either at
32°9Mc/s AF ont To speaker ( 2 5
Sound 6Mc/s = / \ Y 2 the output of the video amplifier
above vision i 1 i
SFound Ratio, AF or in the tube feed circuit
Local oscillator IFamp [ detector stages Advantage and Characteristics
(f + LF.) Mc/s

Fig. 2 (above)—The system of Fig. | altered to suit the CCIR standards.
Fig. 3 (below)—A block diagram of an intercarrier sound receiver.

The major advantage of the
intercarrier sound system is the
high stability of the sound
channel. In ordinary systems the

floigeaials st{onp?fs'gMC/s V|§|ac;r:_ig:_usbeear:lc/s sound channel LF. is governed
s i 3
) - T Incoming signals  sound 32:9Mc/s by the tuner’s local oscillator,
I Mc/sqa" and if this drifts then also does
. . ) o the sound L.F., necessitating re-
> Vision Viston Vision 3 4 h
Tuner == e detector | 7] output @ adjustment of the fine tuning
H control.
Alt tive H souma | Y This cannot happen with the
ernativ [ | g i i
Sound 6Mcfs sound take-otf ™€ take-off Intercarrier system because the
above vision - sound IL.F. represents the dif-
Ny ference frequency between the
6Mcfs intercarrier beat To CR.tube sound and vision carriers, and
Local oscillator these never drift since they are
S - AR held correct at the transmitter.
W o 2 RIS (Famp [7F] detector stages | 7 10 give some idea of the
/ stability of the sound channel,
EMc/s sound L5 AF only To speaker the fine tuning control on an
mtercarrier receiver can be
) ) swung from one extreme to the
since upon it is superimposed the original other without any change in sound output. In the

frequency-modulation of the sound signal. In some
sets it is passed along with the video signal through
the video output stage and is extracted at the out-
put and then applied to a separate 6Mc/s sound
LF. amplifier, as shown in the diagram.

In other sets, it may be extracted at the output
of the vision detector, as shown by the dotted line

existing system it is customary to adjust the fine
tuning contrel for maximum sound, consistent with
minimum sound-on-vision at which point, if the
alignment is correct, the best picture quality will
also occur. With an intercarrier receiver the fine
tuning is simply adjusted for the best picture
quality.

www americanradiohistorv com
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VALVES X
BY RETURN OF POST

THE MOST COMPREHENSIVE COMPETITIVE
VALVE LIST IN THE COUNTRY

283

Tubes

carr, & ins.

MOST MULLARD,

Goparanteed
6 Months

HIGHEST QUALITY—
COMPARE OUR PRICES
GUARANTEED

(‘:;uunteed NEW TYPES
Months 8174

0.0 £3. 5.0/ £4-0-0
10.0 £3.15.0* 0
5.0 £4.10.0|cry 172

MW 43/64

15.0 £5.15.0] £6-0-0

SILICONE DIODES 1256 v. 300 M.A.,
2 in series make superior replacement
for R.M.4 and R.M.3, etc. B/- each.
12 voit 8 ampe., 9/6; 250 v. 80mA 543
RMI, 6/8; le' 8/-:

15/6; RMB, 21/- 14
23/-:
IRRAL
11RA1-2-8-2, 17/-;

GERMANIUM DIODES, geoeral pur-
pose, 8d. cach 8/ doz.

B.B.C./1.T.A. TUNERS
Famous makes complete  with
PUFRO, PCCS$ valves, 38 M/e
L¥. Fantartic value 19/.

13 CHANNEL TV’s

TABLE MODELS—FAMOUS MAKES
Absolntely complete

These seta are unequalled in value
due to huge purchase direct frcm
source. 'They are untested and are

not guaranteed to be in working order.
CARR., ETC., 15/-.

12" —£2.19.0
14"—£4.19.0

ALSO 12in. 5 CHANNEL TV's 88/-.
14in. 3 CHANNEL TV’s §8/-.

co Ax standard and low loss,

95 yds., 12/8; 50 yds.,

£2/6; 100 yda., 42/8. Co-ax Plugs 1/3.
Walioutlet boxes 3/8.

6/6

100 RESISTORS
100 CONDENSERS 10/-

Mica
L18T

Mimature Cerarmc and  Silver
Condensers 4 pl* to 10,000 pF.
VALUE OVER £5.

4 SPEED RECORD
PLAYERS
.M.l. Turntable, together
with lightweight Staar Galaxy dual
sapphire crystal turnover pick-np

head. Truly amazing £3 100
. .

value, Carr, 3/~

Latest

PM SPEAKERS

top performance

13/-

2 ohiug,

guaranteed.

Ain. 8,_

6iin.

maker

11/-

10in,
10x6

5in.
x4

man, ot lioin, g2,
2‘;;(:::;}{;?:?‘;:};. 14in. £2.
PROCESSED  IN[15/17in. £3.
OUR OWN FAC- :
TORY. 21in. £3.
RECTIFIERS

T.V.PROJECTION UNITS
Complete 8tandard Philips optical units
with Mullard MW8-2 projectian tube

(untested) at a fraction £3 1 o o
= 1 UL

of cost.

Test Sets Type 7T4A

A cervice ecope easily convertible for
standard use, 200/250 v.a.c., all vaives,

E..R. 30 tube, excellent £4 10 o
=1V,

case worth £10. Our price.

LINE OUTPUT TRANSFORMERS.

Most types ex-equipment. 1 I_
From

ISOLATING TRANS.

Get extra life ont
A

With 25% boost.
of that old C.R.T.
6.3v., 12.6v.

CONNECTING WIRE, cither flexible
or solid core. 25ft. P.V,Ci ul.
1/=. 5 coils diff. colours, 4/8.

LINE TRANSFORMERS

Most typea available from stock from
18/-. Also frame and blocking oscilla-
tor transformers. 8.A.E. enquiries.

DEFLECTION COILS

35m.m. standard, most makes. 9
38m.m. wide angle. 5 I'

FOCUS MAGNETS

Standatd and wide angle, single and
double magnets, 8/6. 10N TRAPS, 2/6.

CERAMIC CONDS.

1—10,000 pF, factory fresh
vour selection. 5 I" doz.

POTENTIOMETERS
1/9 caen

Guaranteed 3 months,
Short leads.

EYS! 4/6

Btandard spindle and preset
100 chm to 3 meg.

VALVES
U25 7/6

CONDENSERS

25 mixed. Electrolstie. Mapy popular

o FREE TRANSIT IN-
107 DISCOUNT | NEW LOW | SURANCE. Al vaives
SPECIAL OFFER TO PRICES are new ot of fuily
PURCHASERS of any guaranteed ex-Uovern-
§IX VALVES marked in | GUARAN- | ment CEMEx e pipmens

N origin. Satisfaction or
:l“k) ";9" (115%.1 n TEED 3 Mu‘im_\- back (iuarantee
0zzn). ost 2 valve, on goods if returned un-
6d., 211, L= MONTHS used withio 14 daye.
074 5/|pJ5GT  4/-12E1  17/6)DF96  7/3(BMBO  7/9|RU25 16/~
1A5GT  5/-[6J8 4/-112J7GT 9/-|DH63  6/-|EMBI  8/6(3U'2150 4/6
1ATGT 11/-16J7 8/6{12K7GT 4/9| DH76  b/-|[EMRY  8/-|T41 78
1C5GT  8/-6J7@  4/9[12K%  11/-|DK32 11f-|EMBS 10/- TDD4 716
1D3 8/-{6JTGT  7/6|1 ‘SGT 9/6| DK91  5/8| EN31 18/~ 8/-
1Dg 9/8|6J8 9 DK92  7/-|EY5l v 8/-
LH5GT 9/8(6 DK96  7/8|8mall  7/9{U22  6/9
1L4 3/8 DL33  8/-|EY86  7/6/U 18/-
1Lhs 318 DL33  9/-|BZ35  5/6 11/8
1LN5_ 4/9)8K 19| DL63  8/-|EZ40  6/8 9/9
INSGT  9/B[OKAGT 8/9 xzsnm'n/s DLT3  8f-[KZ41 Y- -
1R5  5/6{6Ku6  7/6]1487 14/9|DLA2  9/-|KZRO  6/- 14/-
184 8/-(6LL  12/6[19AQ3 7/8|DLOL  8/-|E%81  6/8 12/6
183 4/8(s1aG  8/8]19BGEG DLLY2 6/ | "W 4/500 8/- 261
174 3/6611%  9/- 18/=| D14 8/9|1W4/500 8/- 5/9
VA3 6/6‘6[,[9 11/-[20D1 8/6|hlus  BluLTIC - 419
2AT 8/8l61.03  8/-|20F2 9/6| bw1/350 GZ32 89 58
3A4 4/9|5LD12 6/8|200L  16/- 8/-|G234 12/8 5/-
3A 8/-'61, 020 4/9i20P1  8/8|DW4/500  [HABUSO /(U 12/6
ans  4/8laN7 7/8/20P3  12/8 8/-|HL4IDD U 016
#Q4 7-|sP1 16[20P4 18- | EABCRO 6/9 8/3 15/-
: 20P5  15/-[HACOL 4/6|HN309 19/- 15/-
25A6G  8/-| BAV42 8/-|HVRZ 10/6 6/9
251.6G 6/9|EB4l 7/-1 1 W4/350 716 6/9
26LGGT 7/0|EBOL  8/-| 1W4/500 7/6 11/-
25Y3G  8/-|EBCA3 4/9|KLL32 8/6 me 19/-
26444 7)-|EBCAl 8/-|KT32  6/8|UABCRO a/-
%zs 8/-[EBCSL 7/9| KTRIC 4/6|UAYs2
f-12576G 8/« EBFS0 7/9| KT38 12/8
5Y30 K7 5/-‘mu 7- | EBF23 9/6|KT44  7/8
5Y1G 11/-(83L7GT 5/8/305  6/-|EBFR) 8/8IKT45  8/8!U
524  11/-[68NTGT 4/6 30FL1  9/6|EBL21 12/6| KT61  8/8
74 3/6/63Q7  5/9]30L1 /9| EBL31 17/8| KT63  §/8i,
5Z4GT 11/-]6S§7  3/8/30Pt  9/6|EC9L  4/6/KTi6  8/6
/3012 9/-[AULGT 10/6]30P12  7/8|ECC3L 7/8| KTWH1 5/9
5{='20P16  B{8|ECLUR2  4/-| KTWA2 5/9(
6/-[30P11  9/8| ECC'33 4/8/ KTW63 5/9
7/9|351.66T 8/6|ECC33  9/- | KTZ83 5/6
25/-|ECC35  8/-|L83 2/
[ 8/9|ECC40 14/-|LN1S2 7/~
5/6]3574GT 5/6| ECCRL 5/6/ MU14  7/8
7/8|3525GT 8/-|ECU82  6/-[N37 11/
6B(i6G 15/-[7Y 4
ABHt  8/-[774
6BJ6  6/-(8D3
SBR7  9/6/10C)
ABWH  7/6]10C2
GBW?  5/8]l0C11 7
6BX8 glg‘lon e 03 e
6C4 10F9 [13 PEn 46 5/-
6C3 5/6'10L14 7//- R3ZA 8/3|¥ m“”“"e
608 3/9110LD3 7918664 /6!, .
6C9  11f-/10LD1114/6|9004 1846 VR150/30
GCDBG 19/8[10LD12 8/-|ATP4 816 8/9
6CHE  76I10PL3  11/-|AZ31 /6! WAIN 11/
6D2  8/-10P14  9/-'B3G u/sl“ ™o A8
&D3  9/6/10T18  7/-[CIC w73
6bs  4/3I246  4/8|CBL1
eFL 4/9l124C6  15/-|CB1.31
6F6G  5/9112AD6 17/-1CCH3S
6F12  8/- 12AES 13/9|CL33
GF13  6/9 12AHR  §/-|CY31
6F14  B/8]12AT6  7/6|D77
6F13 B/6[12AT7 5/6 D152
6F16  8/-[12AU6 9/6[DA30
6F19  6/8|I2AU7  6/-|DAC32
6Fu3  6/8/12AXA  6/8|DAF9L
6F32  6/8/12BA6 7/6| DAY
6F33  8/8/12BES 7/8 DET19
615 4/3.120H7  9/9|DF33 9| EL81 P41 16127
8I5G  B8/-112C8  8/6/DFSL  3/8/EM34 7/6'SP1  2/8lzD152 7/9

sizes. List value £5. Our

3 valve (10F3,

controls.
players.

MAINS AMPLIFIERS
10P14, UT9),
&in, loudspeaker in two tone case with
ideai for record

P. & P. 5/6.

3 watt,

19/-

price.

10/-

4-gpeed latest B.R.R. 10
nixed records, Unre-
peatable. A real "buy’.

TECHNICAL TRADING

CO0.

Post: 2 1bx. /e, 4 Ihs. 2/6, 7 1bs. 8/8, 15 Tbe. 4/- ete. No. C.0.Ds
ALL ITEMS8 LEs3§
(Lallers always welcome).

AND POBT FREE IN

o
8%

350-352 FRATTON ROAD, PORTSMOUTH

www americanradiohistorv com
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in the world.

radio enthusiasts, and for technical training colleges. .

NOTE THESE STAR FEATURES
% Compact and portable—only 6}” x 4}”
% Truly lightweight—under 2Ib weight
% Operates from standard 9V transistor battery
Y% Fully transistorised—negligible consumption
Y 8 ranges fully éovering S/B220 kc/s-220 Mc/s
Y Printed circuit for absolute reliability
Y% Accuracy better than 2% (average 1%)
% Modulated or unmodulated R.F. output, 100mW
% Audio output, sine wave, approx. 1,000 c/s

COMPLETE WITH OUTPUT PLUG ONLY

Send your order in now for

earliest possible delivery. leaflet.

Our order book shows that this highly efficient and compact
signal generator is the finest value in instruments anywhere

Designed after months of research in our own laborarory,
and custom-built to the highest standards in our own fac-
tory, it is the ideal instrument for radio service engineers,

S.A.E. for full technical

TREMENDOUS DEMAND! for the new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27

220 Kc/s to 220 Mc/s.

Post and Ins. 376
retair  £7.10.0 o
CASH WITH ORDER. REGRET NO C.0.D.

NOW IN QUANTITY PRODUCTION
ALL ORDERS IN STRICT ROTATION

Trade and Export Enquiries Invited

Instruments
Division 24

NOMBREX LTD.

ESTUARY HOUSE, CAMPERDOWN TERRACE,

EXMOUTH, DEVON. Phone: 3515.

“SABRINA”

STILL WELL IN
FRONT

Make your TV set 100%, 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; 147/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. Irefand (12 months’ guarantee).

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

BANBURY, OXON
Telephone 2390

35
1879 o

SOLDERING 1RON
VALVES 9D' 6D1, 612, 6F12, 6F13, 6F14, 6F15, RD3,

36/24, 14KP4, TUBES
30w. 230v, 6}in. long. A.C. For lightweight applications.
D2, 15D2, 7%, EAY. KBYL, ECC31, ECC34.
UF42, V33, v L, VRIT, VRI:;7, v

1 4 ’
Fix-rental replacement stock. Working.  Carr. 10/-.
Can be carried salely while hot. In vinyl bag, with lead and
Fl"ﬁ‘(b, EFvl, P81, PMu20Y, P61, UB4I,

7.
Bi36, DB4L, EL32, N142,

1 lg 681, 6P15, 6P28, 10D1, 1625,
U2, Usl, Uss, Wi, W77,
2/9 64Bs, 6L18, 10F1, 10114, 20D1, 20P3, EBCS0, ECL80, EF9,
EY51, ET36, N145, LN 33, ULsL,
5/9 5, PY30, 20P1.
1BL42, EYR5,

FI‘/L'L‘)S‘_', PLAL,
8.
P.P. COMPONENTS LTD. 623 Romford Road, Manor Park, E.|2

Mail order only. Stamp for FREE List.

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

12in. ... 000 5 o a0 £4.0.0

14-15in. £4.10.0

17in. £5.0.0

2lin. ... ... £1.0.0

Immediate Delivery. Carriage and Insurance [0/-.
extra.

ALLOWANCE ON OLD TUBE

NU-GUN TELETUBES LTD.

3 THE MEWS
Duckett Road, Harringay, London, N.4
Telephone: MOUntview 2903

www americanradiohistorv com
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and Mod

SOME “TEETHING'™ TROUBLES
OF NEW RECEIVERS
AND HOW TO CURE THEM

(Continued from page 244 of the February issue)

m continue this series with some informa-

tion on early Ferguson models, notably the 991T
series and others which incorporate so-called long
time-constant flywheel synchronisation.

S-Shaped Verticals

Flywheel sync is incorporated essentially to
reduce the symptoms of “line tearing” and
“ ragged verticals ” which occur due to irregular
“firing ” of the line oscillator. Such trouble is
caused by random noise and interference signals
being superimposed on the tips of the line sync
pulses. This happens primarily in areas of high
interferénce and relatively low signal strength.

With flywheel sync, however, the linc oscillator
is frequency stabilised at the correct repetition

TELEVISION 285

Data
ifications

By D. Elliot

slightly different problems. For example, any
spasmodic change in the frequency of the power
supply causes the line starting position to alter
laterally. Moreover, any residual phase modulation
of the line frequency, sometimes present on certain
transmissions, produces an S-curve on the vertical
parts of a picture.

Similar trouble can be caused by a fault in the
receiver itself. A heater-cathode leak in a valve
associated with the line sync and oscillator circuit
can produce the trouble, as also can impaired
smoothing of the H.T. line. Set faults, however,
can be proved by reversing the mains plug. If
the S-curve is “ mirror-imaged ” by such action,
then the set is at fault, but if the curve remains
the same which ever way round the mains is
connected, the trouble lies in the transmission and
there is little that can be done without altering
the desirably long time-constant of the flywheel
circuit,

1t should be noted that certain

duced by the difference in phase
between the line sync pulses and

frequency by a control voltage pro-
the line oscillator, so that as soon as %939

old-style test equipment produces
residual phase modulation of the
type mentioned, but the trouble
occurs only rarely on transmissions
nowadays.

Several years ago, flywheel sync
was very usual, bur then its
popularity waned. It is likely to
come into mode again, however,
should there be a change to CCIR
transmission standards on UHF.

To output
stage

C31
Alternative Picture Tubes—
Ferguson 996T

Since we receive a number of
queries concerning alternative tubes
on the above receiver, the following
notes should be of interest. The
Ferguson 996T is equipped either
with a Mullard MW43-64 or
Emitron T/ASP4 picture tube.
These tubes are not directly inter-

czT -[624 "[625
/;%/

Fig. 5—A circuit for improving the sound interference
Ferguson Models 941T and 951T.

the latter starts falling out of phase, a correction
voltage is produced to bring the line oscillator back
into step with the sync pulses. The line oscillator,
then, does not rely on receiving every line sync
pulse clearly defined and free from interference,
which means that “ line tearing ” and * ragged
verticals ® cannot occur on such a receiver.
Unfortunately, flywheel sync brings in its wake

WWW americanrad

Chassis changeable, and where possible the
replacement for which the set is
designed should be used. .

The neck of the Mullard tube
is slightly shorter than that of
the Emitron, and sets incorporating the latter
tube have the dome on the cabinet back spaced
off approximately half an inch by a ring
of insulating material and set about one eighth
of an inch lower than on receivers using the
Mullard tube.

The Mullard tube is a pentode, while the
Emitron is a tetrodc, which means that the sup-

suppression in

iohistorv com
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pressor grid connection (pin 7) is omitted in the
case of ile Emitron tube. Further, the Emitron
tube requuires a little more focusing field (Aux
density) than the Mullard, and for best results
the correct focusing magnet assembly should be
employed When changing from a Mullard to
an Emitron tube, it may also be necessary to
replace the EHT lead, as it may now be of insuffi-
cient length. On no account should an attempt be
made to lengthen the lead—it must be replaced as
a whole.

Lack of Contrast control—Ferguson 203T Series

“ Nine Star ” models of this series use an EF80
valve (V7) as an AGC amplificr on vision. Under
normai conditions this valve passes a very small
mean cathode current, and due to this, an inter-
face resistance develops between the cathode
material and its support. This forms a degenera-
tive resistance in serics with the cathode and
thereby lowers the valve’s gain, showing up as
failure of operation of the manual contrast control.

The trouble can be correcied simply by replac-
ing the valve, but the apparently faulty valve should
not be destroyed since it will work perfectly in
another part of the set. Indeed, the trouble can
be cured by interchanging the AGC amplifier with
onc of the EF80 LF. valves, for example.

In order to prevent the trouble from occurring
again, the heater of the AGC amplifier valve should
be shunted with a 27002 1W

March, 1962
this be required, the circuit for electrostatic
focusing is given in Fig. 6.

It will, of course, be appreciated that focusing
magnets are not required with electrostatic tubes
and no external focusing controls are provided.
The focusing electrodes are incorporated in the
tube and the “ pre-set” focus adjustment is
mounted on the side of the tube support. This
adjustment is not usually critical and need only
be altered when fitting a replacement tube.

It will be scen from the circuit that the
focus electrodes may be connected to the H.T.

line, to the boost H.T. line or to chassis,
depending on the setting of the plug/socket
arrangement.

Picture shift is accomplished by a special control
which clips over the tube neck, rather like an
ion trap magnet, and consists of two steel pole
pieces and a cylindrical magnet. The picture may
be shifted over the screen as required by rotating
the complete assembly on the tube neck and by
twisting the knob at the end of the control.

Varying Brightness—English Electric T40 Series
Receivers

Random variations of brightness are sometimes
caused or aggravated by the receiver’s ability to
handle the D.C. component of the vision signal
fully. Fig. 7 shows a method of reducing the

resistor, which enhances the
balance between heater current 7y

= [7253"]

and cathode current.

Improving the Noise Supp-
ression—Ferguson Models
941T and 951T

Although the above are J
fairly old models, our records

g [Pre-set tocus
1

show that quite a number are R136
in use still by experimenters.

The circuit in Fig. 5 shows

how the noise suppressor can

be improved. V10 is the sound e

detector and audio amplifier
valve, diode-pentode (Mullard
EAF41 or EAF42), and in
the circuit of Fig. 5, the noise
limiter rectifier, W1, is con-
nected after the A.F. amplifier. H

In the original circuit it was

connected before the A.F. Lig pLne

amplifier and directly after the H

detector. This modification is WAM—AMA

fitted in all 941 Models from c [Rv48 Ru4o

serial number 15,101 and in all R 135

951 Models from serial number 145

14,001, R143 I

Electrostatic Focusing— Eaillisnce To trame
Ferguson Models 203T & 214T l Y, output
Although early receivers of -Z o6 TR IR

the above models incorporated ! C133 C136

magnetically focused picture L Chassis

tubes, later versions employ ’ ) =T ’ To junction of

tubes with electrostatic focus- Osiiilllnaetor; {%{;g'cmggo %/4

ing. To help service technicians
and experimenters change from
the latter to the former, should

Fig. 6—The use of an electrostatically focused CRT in the Ferguson 203T

and 214T series.

www americanradiohistorv com
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HT+
R158

p:
025

.T
AAAAAAR

_/

1002 pF
ve/ada\og
CRT

B2 ( l
< e —j

Additional 3 RI59 |
components 220k
’ C154
'Y ——

-
pan
Ci50 |
Chassis
ZZ%Z&

Fig. 7—Redycing the D.C. component of the vision
signal in English Electric T40 series. This modifica-
tion reduces random changes in brightness.

VYW

effect at the expense of a very small loss of finer
“ shadow * details. )

. The additional network, as shown, is connected
in series with the tube cathode lead and can be
fitted without removing the chassis from the
cabinet. The white lead from the tube cathode
should be cut about 2in. from the point where it
leaves the main chassis, and the two resistors
and capacitor should be assembled on a tag strip
and secured at the rear of the I.F. chassis. To
avoid hum pick-up and instability, the 220k
resistor should be “ earthed » at the tag strip and
not at the picture tube.

PRACTICAL TELEVISION

287

Corona in English Electric C45 and C46 2lin Sets.

EHT flashover or corona sometimes occurs
around the picture tube mounting in early versions
of the above models. This symptom appears to
be more troublesome in locations where the
receiver is subject to a certain amount of damp-
ness or humidity.

The picture tube is already encased around the
flare by a polythene sheet, but by the introduction
of an additional double-thickness polythene sheet,
turned up 2in. at the bottom, as shown in
Fig. 8, the trouble can nearly always be
eliminated.

It is sometimes possible to obtain a kit of
parts from an English Electric agent, including
a specially treated plywood cradle, securing strap
and polythene sheets.

Existing polythene sheets

Additional sheets turned up 2°
and retained by insulating ring

Fig. 8—Eliminating corona on 2lin. English Electric
models C45 and C46.

(To be continued)
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was in a distressing state. Few of the impressive
buildings in the shopping centre survived the blitz.
The huge department stores were razed to the
ground; the municipal buildings and the churches
were badly damaged, but Derry’s Clock, a famous .
landmark for 99 years, survived.

It was around this clock and the restored civic
buldings that the new Plymouth was planned, and
in Derry’s Cross, the “ Piccadilly Circus ” of Ply-

mouth, Westward have built their television centre
lts and studios. Little more than eighteen months ago,

Derry’s Cross overlooked a piece of derelict ground,
bisected by a road which, it was proposed, should
be removed in the reconstruction plan.

development . ™ ﬂ

Almost everywhere in any television station, you
are faced by clocks, large, small, illuminated,
silenced, synchronous and slaved. But the most

an menacing of all are the large slave clocks with
pulsed minute and second hands. The second
hands of these clocks are the controlling influence
of any station. Working on a time schedule to the
rO reSS nearest second is a fundamental requirement of
_ any tclevision network, but particularly the com-
mercial stations, where interchange of programmes
and insertion of commercials involves sim- °
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ultaneous switching operations in many Post Office
and programme company’s centres.

The clocks start ticking long before a station
opens, however. From the moment the ITA awards
a regional concession to the selected syndicate, the
fight with time begins. Probably in no regional
areax to date has the fight against timec been so
fierce as in the South West, where Westward have
now completed a new, purpose-built tclevision
centre in the heart of Plymouth. It takes much
longer to build new premises than to convert
existing premises, and there lies the danger if the
completion datc is definitely fixed and immovable.

The First Stage

Even betore the Westward group—headed by
Peter Cadbury — had secured the concession, the
syndicate decided to build new studios rather than
convert an old building, and the architects had
prepared preliminary plans and perspective draw-
ings of the proposed buildings. These drawings
were cxhibited to the ITA and were part of
the cvidence produced to show the ambitious
intentions of the winning syndicate (of the
fourteen applicants). A splendid site had been
rescrved near the Continental Hotel, not far
from the DPost Office Telephone Exchange,
through which all vision and sound signals would
conmie from the ITV network (via Bristol). In the
- reverse direction, these signals integrated with the
local production and commercials, would return on
separate lines, to the Plymouth Telephone Exchange,
to be fed to the transmitters at
Stockland Hill (near Axminster)
and Caradon Hill (near L.iskeard).

The Second Site

'The site seemed a good one,
but before any building was
started the Estates Official of the
Plymouth Corporation came for-
ward with the offer of an alter-
native site, fifty yards from the
one originally selected, but of a
very different character. This
new site, vagucly carmarked for
a civic theatre to be built some
time in the future, had a frontage
on Derry’s Cross. But there was
one disadvantage to this site: the
end of Millbay Road, A3S,
together with telephone, electric

Fig. |—A plan of the television centre:

A—Master control room,
B—Technical area,
C—Scene dock,

D-—Studio 2,

E—Studio 2 control room,
F—Announcers,
G—Carpenter’s shop,
H—Drawing office,
I—Technical maintenance,
J—Public viewing corridor,
K—Oil storage,

L—Green room,
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power and other services underneath it, cut right
across the frontage of the site and this road could
not be closed to the public until September 1960,
It was unthinkable to lose this wonderful frontage,
but impractical to delay commencement of building
construction until this date.

The outcome of a very lengthy debate one night
at Plymouth between the architects and c¢xecutives
of Westward was a somewhat unconventional lay-
out—shown in Fig. l—which would allow the
studios and technical area and production offices,
ctc., to be built at the rear of the new site, clear
of the public road, and for work on these to com-
mence as soon as the plans were passed by the City
Council. The “front office block” could follow,
work to commence as soon_as the Millbay Road
scction was closed and the public services under the
road removed. The front office block and the
technical area would be joined by a wing containing
canteen, dressing-rooms and a few administrative
oftices.

Unexpected Advantages

In the meantime, a number of additional advan-
tages for this site had become apparent. It was in
the heart of the “theatre precinct” of Plymouth, very
close to the Civic Centre, the A.B.C. Cinema, the
Drake Cinema and the department stores. These
were all within 1,000ft and could be covered for
outside broadcasts without the use of an O.B.
truck. On the adjoining site was the Plymouth
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A view of the fro
Institution and Devon and Cornwall Natural
History Society, who were putting up an impressive
building to house lecture rooms, library, photo-
graphic dark rooms—and a small theatre seating
356 persons.

The construction of this theatre—the Athenaeum
—had only just commenced and the Plymouth
Institution Management Committee -
were willing to make structural
modifications in the interest of its
regular use for television.

Westward suggested the pro-
vision of a modern revolving stage
and a compound orchestra lift
which virtually added an &ft apron
to the front of the stage; also the
provision of additional power sup-
plies for lights, permanent camera,
sound and control circuits and even
a clock slaved to the master clock
system in the Westward building!

This was agreed to and finally, it
was decided, that if the Athenaecum
was to be regularly used by West-
ward, an underground connecting
passage should be built to enable
artists to -walk straight from their
dressing rooms in the Westward
building to the stage of the theatre.

All of this was a most valuable
excursion into supplementary
facilities.

The Challenge

The fact that the plot of ground chosen for the
Westward building faced the busiest thoroughfare
in Plymouth was a challenge for the architects to
design a frontage which would fit in with the
enlightened architecture of the reconstruction area
of Plymouth, to harmonise with the dignity of the
Civic Centre, without clashing with the gay fagade
of the Drake Cinema. nor the contemporary lofti-
ness of the big stores in Royal Parade. And-—at the
same time, to preserve a functional up-to-date
building.

nt of the television studios when nearing completion.

March, 1962

The first step was to proceed
with the planning of a modern
regional television studio centre
and technical area layout. This is
where the past experience of the
architects, Treadgold and Elsey
proved most valuable. This firm
had previously designed Pontcanna
studios at Cardiff and Arno’s Court
Studios, Bristol, for TWW. A plan
was evolved which provided a main
studio (50ft x 50ft), a presentation
studio (23ft x 17ft) and an
announcer’s booth (14ft x 8ft), with
studio control rooms, master con-
trol, telecine and film departments
all grouped in convenient relation-
ship. Advantage was taken of the
considerable slope of the ground,
which was 22ft higher at the back
of the site than at Derry’s Cross
frontage. The main studio was
planned to be built at the rear of
the site, partly below the ground
level but still leaving a 28ft gap
between it and Notte Street for
future expansian. The film department was to be
directly below “telecine ”, with a hoist between.
Production znd technical offices were to be grouped
around the technical area. This rear part of the
premises was completed in time for the opening of
the station but the remainder of the premises have
only recemtly been finished.

A Westward Television film eaitor at work in one of the film cutting rooms.

Technical Facilities

A wing jpining the studio block with a front office
block, houses the restaurant on the lower ground
floor, dressing rooms on the ground floor and a2 num-
ber of offices on the first floor. The front block con-
tains reception and the sales department on the lower
ground floer with the administrative offices above.

The main television equipment contract was
arranged with Marconi’s Wireless Telegraph Ltd.,

{Continued on page 292)
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transistorised
SYN C By G.J. King
Separators

NEWLY DEVELOPED CIRCUITRY IN

MODERN RECEIVERS signals may also cause direct feed-through of the
picture signal via the collector-to-base capacitance.
g In the majority of cases, however, these troubles are
ASICALLY, the requirements of a transistor-  automatically prevented by the receiver’s vision
ised sync separator are exactly the same as those AGC system.

of a valve equivalent. The stage
is required to eliminate the
picture content of the video signal
and provide at jts output sync
pulses of sujtable amplitude and
polarity for locking the frame and

line timebases.

To do these things successfully,
the transistor employed should
possess a reasonable switching .
performance and a high current -, =
gain factor. Care should also be T
taken to avoid overloading the
base circuit with excessive video
input signal, as large signals are
likely to cause “bottoming” of
the transistor, resulting in un-

+190V

—ve line
desirable hole storage effects and Chassis - P 400us >
a lengthening of the output pulses, 7
thereby making frame pulse sep- 10V ’ 10V
aration difficult. Very large input 10uS "Llr_ufvzync Fram_evs;ync y

Fig. 2 (above)—The Mullard circuit using two transistors.

m2 Cz'L Basic Circuit
z The basic circuit of a transistorised sync separa-
3, Frame - tor stage is given in Fig. 1(a). On negative-going
R22 = pulses sync pulses, capacitor Cl charges via the base-

—_
: emitter junction of the transistor, and the resulting
l———m: 5 charge biases the transistor to the working point as

ey pulses H shown in Fig. 1(b).

~ I i This means that collector current flows only
Vision + during the negative-going sync pulses, the transis-
input . tor being effectively switched off during the picture
signal. Sync pulses thus occur only across the
collector load resistors R1 and R2. The differenti-
" (a) ating circuit comprising R2 and C3 passes only the
line sync signals, while the integrating circuit of
R1 and C2 produces frame pulses only, which, of

f li“- _—Plcture course, is the usual method of sync pulse separation
‘ MM employpd in most valve circuits. .
oA | T v It will be observed that the transistor requires a
7 I Working positive-going picture signal, which is the opposite
> Sync point to valve arrangements. However, a suitable signal
(b} of correct polarity can be obtained from the cathode
Fig. |—The basic transistor sync separator circuit. circuit of the video amplifier valve.
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The Mullard Circuit
R2 The Mullard circuit
628k ~ve vision (Fig. 2) uses two tran-
outpot sistors. This is highly
(To tube stable and will provide

cathode) line and frame sync

pulses suitable for
most types of timebase
generator. A com-
posite video signal of
one volt peak-to-peak
is required for the best
operation, but the
circuit will lock a
raster with an input
signal as low as 30mV.

Sync pulses of 10V
amplitude are pro-
duced under ideal

‘R3

+ve

vision
input 9
——

+ve vision
output

To transistor
sync separator
B (base) Fig. 3 (left)—One method
of obtaining a positive-

Chassis going picture signal.

signal input conditions, the line pulses being
positive-going and the frame pulses negative-going.
Coupling to the appropriate generators should be
by way of a capacitor—about 47pF for line and
680pF for frame are suitable. With multivibrator
types of generator, the sync pulses are best injected
into the cathode circuit rather than the grid.

+190V

6e8K

P

Vision to
tube

R
3e3K

3900
C1 OMWF

Fig. 4—The transistor sync separator as used in
recent commercial receivers.

Again, a positive-going picture signal is required
at the input (negative sync), and this can be
obtained from the cathode circuit of the video
amplifier valve as shown in Fig. 3.

Here R1 is the cathode biasing resistor which is
normally by-passed by a small capacitor for com-
pensation. The capacitor should be removed, and
if this results in excessive overshoot or poor video
response (impaired picture definition) the load R2
should be altered in value as a compensating
measure. If the response is still poor, anode
compensation, such as L1 and R3, should be tried.
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The value of R1 will also have an effect on the
circuit operation, and this should be as near as
possible to the value shown.

Commercial Circuit

The arrangement used by Invicta js shown in
Fig. 4. Here just one transistor is employed as
the first sync separator. This is followed by
a valve sync separator for obtaining line pulses of
the correct phase for operating the sync phase-
splitter stage for the “auto-sync” circuit. A further
valve is used for separating the frame sync pulses
and for phase correction.

Nevertheless, the circuit of Fig. 4 reveals how
the video is coupled from the video amplifier to
the transistorised sync separator. Although there is
no by-pass condenser across the video amplifier
valve cathode resistor, a certain degree of compen-
sation is provided by C1 and R1 in the base circuit
of the separator proper. This is a very interesting
circuit and performs remarkably well in practice.

Both this and the Mullard circuit operate from
the normal H.T. line of the set. This is why the
transistors may appear to be inverted; the collector
loads in Fig. 2 are R1 and R2, while in Fig. 4 the
load is R2—connected, of course, to the negative
chassis. The transistors are effectively operating
in the ““earthed emitter ” mode, with C5 in Fig. 4,
for example, taking the emitter to chasis.

WESTWARD TELEVISION

(Continued from page 290)
who supplied five 4}in. image orthicon cameras,
a vidicon camera, special effects equipment, etc.

Local Programmes

The anxiety of the early days of Westward, with
temporary offices for staff, improvised hook-ups for
wiring, the continucus tattoo of hammering, the
perils of cement dust on the equipment should be
over now, but Westward have already commenced
the construction of additional premises on the Notte
Street side of their building, mainly to cope with
the constantly expanding staff required to produce
more local programmes. Under the guidance of
Stephen Mitchell and W. H. Cheevers, several local
programmes have achieved high ratings for non-
peak periods of the evening, notably “Spin Along”,
“Ordinary People”, “Westward Diary” and a very
well-edited local news service, with film inserts.

A few weeks ago, film scenes of a big warehouse
fire in Plymouth were on the Westward News
within forty minutes of being photographed. Not
much time for processing, editing and® adding'a
commentary, with all technicians clock-watching to
complete a red-hot news assignment by 18.06 hours
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with the BBC's television jubilee
film, “Television and the World”.
I m:ssed a couple of showings of
it on my home receiver, but saw 1t
at last in a private cinema in
Wardour Street. The occasion
was a special viewing to the
members of the Society of Film
and Television Arts, when the
director, Richard Cawston, also
addressed the audience and
answered questions. On the com-
paratively large cinema screen,
this fine television film held my
attention throughout its 85 minute
run—and brought home more
than anything I have yet seen or
read, the almost terrifying impact
of television; throughout the world.

It is never too late

From the quiet Italian village,
where we were shown the old
folk, sat in front of a communal
television set, learning to read and
write, instructed by a patient and
understanding teacher, in a pro-
gramme called “ It is never too
late ”, Richard Cawston’s film
toured us around the army-
operated TV station in Thailand,
the brash commercials of Brazil,
the 24-hour multi-channel service
of Westerns in the USA, to the
high.y commercial mass produc-
tion of portable transistor TV scts
in Japan; and then back to Eng-
land to the opulence of—yes—the
ITV as well as the BBC Tele-
vision centres. It was a most
absorbing film essay, a real classic
which demonstrated she hypnotic
power of a medium that could
become the greatest monster in
the history of communications—
if wrongly used. And the recur-
ring fusillades of revolver shots
from Western film sound tracks,
heard in every part of the world,
reminded one that action pictures
have a greater mass appeal than
words. The varieties of studio in-
stallations and equipments shown
were of great interest. In the dis-
cussion afterwards, Richard Caw-
ston, who wrote and directed the

T last T have caught up-
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Underneath the
Dipole

film, referred to the superiority ot
British equipment, acknowledged
even in the USA to be the best.
British  44in.  image orthicon
cameras with British lenses are
used in many of the leading
studios there.

TV Architecture

One of the eye-openers in
“Television and the World” is
the different treatment applied by
architects in the design and con-
struction of new buildings for
television.

All of these new purpose-made
buildings are functional, utilising
steel and concrete, and, no doubt,
plastics and similar modern
materials for fittings and decor.
But some architects have
appreciated the fact that because
a structure is functional, it will
not inevitably be beautiful. The
brief views we had of the exterior
of the Rome studios were superb
examples of pleasing building
lines applied to an obviously well-
engineered interior layout. Some
stations in which the transmitting
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A MONTHLY
COMMENTARY

By Iconos

mas. arose from out of the studio
building were impressive. Equip-
ment layouts, too, varied a great
deal, and the best looking seemed
comfortable and pleasant to work
in. The few shots of new British
television studio exteriors were
not at all impressive, with the
exception of the BBC’s Television
Centre at White City. Let’s face
it—Britain was the first in tele-
vision and most of the buildings
are improvisations, conversions
from warehouses, cinemas or
theatres. Nobody appreciated
just how big television would
become in those early days, and in
any case, building new from the
ground took too long. The fine
Granada studio premises at Man-
chester — probably the finest
modern building in that city—
and the much smaller Westward
building at Plymouth—show that
it can be done, and in their own
way, take their places besides the
wonderful BBC building. For the
best improvision of an existing
building for television, I would
give the “Oscar” to Anglia Tele-

B T

An interior view of the mobile outside broadcast vehicle which has been
equipped for Telefis Eireann, the Eireann television service, by
EMI Electronics Ltd.
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vision, who virtually removed the
inside of the Old Agricultural
Hall, situated in the very centre of
Norwich, without making much
alteration to its external appear-
ance. But the inside of the build-
ing is now a model layout, with
three good stages and a superd
engineering layout.

BBC Progress

I wonder if the BBC’s “ Tele-
vision and the World ” and many
other good things television-wise
that this colossus of an organisa-
tion has produced in the last
year or so would ever have
emerged if it had not been for the
stimulus of competition with the
ITV programme companies! In
fact, the BBC TV owes a lot of its
liveliness and vigour to this com-
petition. The BBC seem to have
captured a large proportion of
week-end viewers, with the excep-
tion of the period when ¢ Sunday
Night at the London Palladium ™
is on, according to the T.A.M.
ratings. The Equity strike has had
its influence, of course, with the
gradual disappearance of live plays
and series, that is to say, video-
taped television plays, which are
virtually the same in production
and style as if transmitted live.

They do have a presence and
dash somewhat different from the
television film  dramas and
comedies. America is the home of
films produced in film studios for
television as distinct from live
television, made with television
cameras and recorded on video-
tape. Hollywood is experiencing a
boom in this type of film produc-
tion at the moment. Large studios
like Warner Brothers and M.G.M.
have about eight film units work-
ing on television films and tele-
vision series, compared with about
two units on feature cinema films.
These films have a large showing
in the hundreds of television
stations in the USA and many
of them entirely recoup their
production costs before being
offered to Britain or any other
countries. Public taste in England
may be influenced in this direc-
tion, owing to the temporary
shortage of “live” TV plays and
their substitution by both old
and new films.

llTemPODD

“Tempo”, ABC-TV’s pro-
egramme about art, films and the
theatre, produced by Kenneth
Tynan, has been sniping at the
film industry. Quite a salvo of

PRACTICAL TELEVISION

sneers was discharged in the pro-
gramme which featured John
Osborne, who remarked that film
booking for the main circuits was
largely in the hands of two
illiterates! Another statement was
that “ There is also the special
stimulus of the unique awfulness
of most British films and the un-
funny comedies about leaking
houseboats and medical students ”.
Almost at the same time, a weekly
critical summary of all the London
theatrical shows, published in one
of the Sunday newspapers of
which Mr. Tynan is the principal
theatre critic, aroused the wrath
of the West End theatrical
managers’ association to such a
degree that they withdrew all
advertising from this particular
publication! “Tempo”™ is a
angry-boy viewpoint of the offer-
ings of show business, a strange
product to come from ABC,
whose basic assets are in the
hundreds of large cinemas in all
parts of the country and also in
the huge and well-run ABPC
film studios at Elstree. In any
case. it is quite absurd for anyonc
to “knock” British film pro-
ducers at a time when their repu-
tation throughout the world has
never been so high.

Sidney James o

BBC’s “ Citizen James” series
could not be said to have achieved
a resounding success, when it
first started. But there has been
a steady improvement in the story,
script and direction, and the com-
bination of Sidney James and
Sidney Tafler has now settled
down in splendid form. The

March, 1962

richly corrugated face of Sidney
James, re-cast into a character
slightly reminiscent’ (but only
slightly) of the part that Tony
Hancock used to play, fills the
home screen in a most welcome
fashion. We are now all very
much on his side. One of the
best “ Citizen James” episodes
was that broadcast on Christmas
Day, with James the victim of his
uninvited party guests. Creditmust
be given to the producer, John
Street, and scriptwriters, Dick
Hills and Sidney Green.

Censorship

The British Board of Film
Censors is pretty liberal in out-
look these days. The “U” “A”>
and “ X ” certificates are handed
out to film makers according to a
new code which is far removed
from that of only a few years ago.
George Redford or T. PD.
O’Connor, the Chief Film
Censors of years ago, would have
blushed at some of the films
which are now released generally
to the cinemas. The BBC is
fairly broadminded in these
matters, too, and occasionally an
item comes through which seems
hardly the type of entertainment
for the family circle. On the other
hand, the ITA is comparatively

strict. When a  programme
company puts out a ‘ Movie
Magazine ”, “Close Up”, or

“ Stars in the West ” type of pro-
gramme which includes clips of
films on general release, these
clips which are taken from “X™
certificate films are scrutinised
very carefully by ITA officials.

Now on

PRACTICAL WIRELESS
Chief Contents of the March
Issue

A DIGITAL COUNTER
TRANSISTOR S.W. TUNER
SERVICING TAPE RECORDERS
EXPERIMENTER’S POWER PACK
TRANSISTORISED GRID-DIP OSCILLATOR
DIRECT-READING FREQUENCY-METER
LOUDSPEAKER CROSS-OVER NETWORKS
FAULTS IN VHF/F.M. RECEIVERS
TRANSISTORISED FEEDER UNIT
TRANSMITTING TOPICS
CLUB NEWS
ETC., ETC,, ETC.

Sale 2/=-

www americanradiohistorv com


www.americanradiohistory.com

March, 1962
Television
Filters

(Continued from page 228 of the February issue)

By T. Kemp

jELEVISION filters can often assist to
suppress R.F. interference at the receiver itself,
notably when the unwanted R.F. signal falls out-
side the major response of the receiver and yet
is of a frequency which coincides with a spurious
response of the receiver.

Pattern interference often results from an
unwanted signal gaining admittance to the receiver
along with the vision signal. An unwanted R.F.
signal may also cause whistles on sound, but owing
to the wider pass-band and response of the vision
channel, patterns on vision are usually morc
troublesome than whistles on sound and more
difficult to eliminate.

Interference Within the Pass-Band

Vhen pattern interference is cxperienced by a
groap of viewers in close proximity using different
sets, onc can be almost certain that the frequency
of the unwanted signal falls within the vision
channel to which the sets arc tuned. In such cascs
there is little that can be done at the sct itself
by way as a palliative, since the interference has
a frequency similar to that of the wanted signal.

About the only thing that can be done is to
contact the interference-investigation department
of the Post Office so that the sourcc of interference
can be traced and eliminated. Full details of the
type of interference and the number of viewers
affected should be given.

Interference Outside the Pass-Band

When only onc receiver is affected and other
nearby recervers are completely free from the
disturbance, the interfering R.F. signal is probably
removed in frequency from the vision pass-band,
but is entering the affected set by way of a
secondary channel or spurious response. Not all
sets have the same intermediate-frequency and
oscillator-frequency, which mecans that secondary
channeis of onc set may differ considerably in
frequency from those of a different set.

A common secondary channel corresponds to the
intermediate-frequency, but although the response
to signals on that frequency is very low, a very
strong interfering signal at the IF. may well gain
enury into the vision I.F. channel and cause pattern
interference. As illustrated earlier on in this series,
most receivers feature an LF. rejector in the aerial
inpuat circuit, but unless this is tuned accurately
to the interfering signal it will have little or no
effect in attenuating the unwanted signal.

Image Frequency

Another secondary channel corresponds to the
“ second channel ” or “ image frequency.” As an

PRACTICAL TELEVISION

295

cxample, an old set with sound and vision L.E.’s
of 9:5Mc/s and 13Mc/s respectively would have
its local oscillator working at approximately
32Mc/s when tuned to Channel 1 (the fact that the
sound LF. is below the vision I.LF. means that the
local oscillator is working below the signal
frequency). This means that an unwanted signal
falhing in the region of 19Mc/5 will beat with the
oscillator signal and still producc the intermediate-
frequency. This spurious 19Mc/s responsc is
called the “second <channel” or * image
frequency.”

The vision second channel of a more modern
set with sound and vision L.LF.’s of 19-5Mc/s and
16Mc/s respectively would fall around 77Mc/s
when tuned to Channel 1, for here the oscillator
frequency is above the signal frequency since the
sound L.F. is above the vision [.F.

With realiy up-to-date scts:using the standard
LF. (vision 34-5Mc/s and sound 37-5Mc/s) the
vision second channel falls around 114Mc/s for
Channel 1, for here again the oscillator frequency
is above the signal frcquency, being in the region
of 79'5Mc/s when the set is tuned to Channel 1.
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Fig. 15—The circuit of a practical high-pass two-
stage filter. This is designed for 75¢) coaxial cable and
to provide the characteristics of Fig. 16, the com-
ponents should have the following values: Cl, 68pF;
C2, 33pF; C3, 500pF; LI, 0-24uH (produced by 7
turns of 16s.w.g. tinned copper wire on 2in. former).

-

Finding the Second Channel

The second channel. frequency can easily be dis-
covered for anv set by subtracting twice the LF.
(sound or vision as the case may be) from the
receiver’s primary response (e.g. the sound or
vision frequency to which the set is tuned) where
the local oscillator frequency is below the signal
frequency. and by adding twice the L.F. to the
receiver’s primary response frequency where the
local oscillator frequency is above the signal
frequency. The local oscillator frequency is always
below the signal frequency when the vision LF.
is above the sound LF. and above the signal
frequency when the vision LF. is below the sound
IF

There are other spurious responses due to
harmonics of the local oscillator and so on, and
the spurious responses possessed by any set can
be exhibited by injecting a strong signal from a
signal generator into the aerial socket and then
tuning the generator over the various ranges.
Excluding signal generator harmonics and the set’s
primary acceptance, the second channel responsc
should quickly be established, as also should the
L.F. response. Apart from these, other relatively
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weaker responses may also be observed due to the
I.F. being produced by the generator signal and
harmonics of the receiver's local oscillator.

The chief offenders, like the second channel and
1.F. responses should to some extent be taken care
of by the relevant rejectors in the set, but if such
responses appear to be unduly strong the rejectors
may require to be tuned more accurately.

How Patterns are Caused

Pattern interference is caused by an interfering
R.F. signal heterodyning with the vision carrier.
This produces a difference or beatr frequency,
which, while bemng within the response of the
vision LF. channel, arrives together with the
normal modulation at the picture tube. In effect,
the, difference frequency is like modulation to the
tube—a modulation that produces patterns instead
of pictures.

The formation of the pattern superimposed on
a picture is dependent on the difference frequency.
For example, 1f the difference frequency is in the
region of 2-5Mc/s the effect is to break up the line
structure into a series of dashes with a consequent
reduction in picture definition.

A slightly lower difference frequency produces
a set of vertical bars, while a set of horizontal bars
indicates that the difference frequency is below the
frequency of the line timebase. The gentle drifting
and twisting nature of some patterns means that
the frequency of the interfering signal is itself
somewhat unstable and is likely to emanate from
a radiating television sect or spme other unstable
R.F. source rather than from another transmitter.

Should the interfering signal itself be modulated
by hum, within the main pattern are produced
smaller subsidiary patterns within dark bands.
Diathermy interference often provides an example
of this kind, for in such equipment the activating
R.F. is usually obtained by applying unsmoothed
or “raw A.C.” to a large power oscillator. The
radiation is then heavily modulated at 50c/s and
on a picture appears as a single horizontal band
of herring-bone pattern occupying approximately

: one-tenth of the picture

aol- height. Moreover, the
pattern formation may
70 drift  from time to
B 60 time due to the dielectric
N effect  of the patient
§ SO altering the oscillator
§ 40— frequency.
[=4
& 30~
=
< 20~
10—
o ! | ]
10 20 30 40! Band 1

Frequency mic/s)

Fig. 16—The frequency'attenuation characteristics
of the high-pass filter of Fig. I5.

Transmitters

Although it is beyond the scope of this article
to deal with all the possible causes of pattern inter-
ference, one or two further cxamples may be of
interest. R.F. interference from mobile and fixed
commercial transmitters often causes trouble in
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metropolitan areas of fairly low television signal
strength. Interference of this kind is rarely con-
sistent, but in some cases, where the set is very
close to the station, the actual message may be
heard on the receiver’s speaker.

Process . and heating appliances employing
powerful R.F. generators are other offenders.
These appliances are finding increasing favour in
factories and small works, and they may not be
efficiently screcened. Although the Post Office and
others are endeavouring to ensure that such signals
are not radiated in the television bands, harmonics
of the R.F. signals often find their way into
spurious acceptance channels of nearby television
receivers.

To aerial

To receiver

j—1nternal
screen

(= s

Fig. 17—A suggested construction for the filter of
Fig. 15.

Furthermore, it sometimes happens that pattern
interference is caused by a relatively * pure ” R.F.
signal which is far removed in frequency from the
primary acceptance of the receiver. Interference
in this case arises from the fact that nearby
receivers are unable to reject the unwanted signal
sufficiently. It thus breaks through the first tuned
circuits and overloads the R.F. amplifier valve,
which gives rise to the production of harmonic
frequencies. Once these are produced they cannot
be rejected by the following stages and so are
amplified along with the required signals.

The Uses of Filters

In all cases where the interfering R.F. signal
falls outside the normal receiver pass-band the
resulting patterns can be cleared by the insertion
of a suitable filter in the aerial downlead.

If the frequency of the unwanted signal is below
the signal frequency, then a high-pass filter would
solve the problem, for, as we have already dis-
covered, such a device offers a high artenuation
to signals beiow a specific cut-off frequency and
low attenuation to signals above the cut-off
frequency. Conversely, if the frequency of the
unwanted signal is above the signal frequency the
call would be for a low-pass filter, as this offers
a high attenuation to all signals above and a low
attenuation to all signals below a specific cut-off
frequency.

The terms low-pass and high-pass mean just
what they imply. A low-pass filter passes only the
lower frequencies while a high-pass filter passes
only the higher frequencies in relation to a designed
cut-orf frequency.

(Continued on page 299)

www americanradiohistorv com


www.americanradiohistory.com

March, 1962

PRACTICAL TELEVISION

297

' olnly] THE ONLY BOOKSHOP

where you can buy Top

Quality Technical Books on
NO INTEREST, TIME PAYMENT PLAN!

Look over the list.

Select up to three books you wish to see.

Send only ONE THIRD of the

total purchase price (including postage) with order, then 20/- per month or 10/- each two weeks

until books are paid for.

(Ofifer open to all HOUSEHOLDERS money refunded if not satis-

fied and books returned in clean condition within 7 days.)
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No 13, TELEVISION EXPLAINED. Miller & Spreadbury, Iliffe. 12/6.

No 10. PELEVISION RECEIVER SERVICING, Vol. I, 8preadbury, 1961
cdition, 362 pages, 25/,

No.s. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOT-
ING MANUAL oy Coyne. Vinyl covers. 425 pages. 34/-,

No 6, TELEVISION SERVICING CYCLOPAEDIA. Coyne. Hard Vinyl
covers, Hundreds of facts on servicing. Over 800 pages. 47/8.

No 23. TELEVISION SERVICINu HANDBOOK. Gordon J Lling.
Odhams. 30/-,

No 40, TELEVISION RECEIVING EQUIPMENT, W, T, Cocking. Iliffe, 30/~

No 8. PIN-POINT T.V. TROUBLES IN 10 MINUTES. Covue. Thouundn
elready sold, This is a must for every T.V, entbusiast, 31/6.

No 41 I‘%PROVE YOUR TELEVISION RECEPTION Jobn Cura. Iliffe.

¢ 0,
Nn 22 PIN-POINT COLOUR T.V. TROUBLES. Coyne. 550 pages. 47/6.
No 38. COLOUR TELEVISION, NTSC SYSTEM, PRINCIPLES AND
PRACTICE, by Carnt & Townsend, Published 1961 by Niffe, 85/-.
No 42, BIGGER PROFITS IN T.V. (U.S.A. book, 12/-. C,W.0.).
No. 43. TELEVISION SERVICING COURSE, (Theory of T. V., using U.S.A.
.V, sets as an example but very suitable lor beginners. Hundreds ol
|Ilustrallons, quarto size, 192 pages. 27/6,

No 60. RAPID TI.V. REPAIR, G, Warren Heath, Gernsback. 23/-.

No 62. T.V. IT'S A CINCH, E. Aisberg, Gernsback. 23/-. C,W.O. oaly.

No 85. SERVICING COLOUR T.V. Middleton, Gernsback. 23/-.

N0v915‘1 NEﬁ‘;V SHORTCUTS TO T.V. SERVICING. Lane, Gernsback,
0! 2

No 9. PIN POINT TRANSISTOR TROUBLES IN 12 MINUTES, Coyne.
How to trouble shoot all kinds of transistor circuits. 525 pages. 47/6.
No. 18, REFERENCE MANUAL OF TRANSISTOR CIRCUITS. Mullard,

408 pages, 12/8.
No.11, PRINCIPLES OF TRANSISTOR CIRCUITS. Amos. Niffe, 21/,
No.20. PRINCIPLES OF SEMICONDUCTORS. Scroggie. Iliffe. 21/-.

No 7. TRANSISTOR CIRCUITS HANDBOOK. Garner, Coyne, 410 pages,
tully illustrated, more than 200 circuit diagzrams, Vinyl bound covers, 39/8.

No.44, TRANSISTORS AND THEIR APPLICATION IN TELEVISION—
&A]D[O ELECTRONIC&. Garner, Coyne. Paper ocover. 100 pages.

Ho 986, HOW TO FIX TRANSISTOR RADIOS AND PRINTED CIRCUITS.
Laue, Gernshaok, latest book. Vol, 1, 160 pages. 25/9

Noﬂ%o TRANSISTORS—HOW TO TEST THEM. G’emlhnck‘ 15/6,

No. 63, Td'&NSlSTOR CIRCUITS. Rufus P. Turner, Gernsback. 22/-,

No. 81, TR.AN&ISTOR TECHNIQUES How to work with and test
transistors, 96 pages, 12/-,

No. 75, TRANSISTOR.S—THEORY AND PRACTICE Rutus P, Turner,

{ernshack, 160 pag 23/-.
No.?6. SERVICING TdANSISTOR RADIOS.
pazes. 23/-

MISCELLANEOUS

No.4, LATEST I'STRUMENTS FOR SERVXCING RADIO-TELEVISION,
yne. 350 pages, vinyl covers, 2
PIN-PO[NT RECORD CHANGER TROUBLES IN 5 MINUTES.,

D*Airo, Gernsback. 224

No 45
31f6,
No Ea THE OSCILLOSCOPE AT WORK. Hass & Hallows. Iliffe, 18/-.
No 48. RADIO & ELECTRONIC LABORATORY HANDBOOK. Scroggie.
“Wireless World.” Just published. 537 pages. 55/-.

No.24. RAUIO VALVE DATA, “Wireless World.” 6/-. C,W.0. only.

No 12, RADIO DESIGNER'S HANDBOOK. Lunglord-sml!h. 1lifte.
This is & mine of information, 1498 p. 85/,

No 17. ELECTBONIC LOMPUI‘ERS PRINCIPLES & APPLICATIONS.
Ivall, Iliffe, 2nd edit 25/-,

No 21. BASIC MATHEMATICS FOR RADIO & ELECTRONICS. Iliffe, 17/8

No 15, WIRELESS SERVICING MANUAL. Cocking. 283 pages. 17/6.

No 30, The Practical Hi-Fi Handbook. King, Odhams, 25/-,

* No 31. F.M. RADIO SERVICING HANDBOOK. King, Gdhams. 25/-,

No 28, FOUNDATIONS OF WIRELESS. Scroggie. Tlifre. 18-,

No 47, INDUSTRIAL ELECTRONICS. Coyne. 400 pages. 30/-,

No.laslo STEREO-—HOW IT WORKS. Nurstein, Gernsback. 224 pages.
23/,

Nn.’:‘sll SERVICING PRINTED CIRCUITS. Moses, Gernsback. 224 pages,

No.32. MULLARD MAINTENANCE MANUAL. Latest Edition. 16/-.

No. 39. NOW YOU CAN TAKE A
COURSE IN RAD!IO & ELECTRONICS
FOR ONE TENTH THE USUAL COST!

As the result of a special exclusive arrangeinent, we are able to offer for
the tirst time a complete home study coorse of 35 lessons designed to
train any¥ beginner to be an expert in radio and eclectronics, Lessons
melude test equpment, VHEF/FM, TV, Radio, ete.  All lessous are bound
into one giant 8} x 11 in,, 2 page velume, together with instructor’s
notes and test yuestions. Price for the complete course, Only 38/-,
(Paper covers).

No, 1. SPECIAL OFFER covne eLEmenTARY

PRACTICAL RADIO-TELEVISION SET OF THREE
VOLUMES total 1,038 pages, sturdy Vinyl washable
covers. £3 12s. 6d. the set!

These three volumes present the principles of construction, operatiou
and testing of radio Bnd television cquipment in a SIMPLE, EASY TO
FOLLOW manucr,

By using NEW and DIFFERENT methods of explanation these books
clearly explain the direct relation Letween the various parts of sets, Thie
information is espeeially helpful in repair work where many times a
burned out valve, r2sistor or transformer is actually caused by sume
other defective part of a circuit., Until the cause ot the trouble is removed
the parts would cont nue to burn out. For this rcason, each part of the
radio or television uwnit is expiained, thus makwng the matcrial especially
helpful to the experienced mdmman, as well as the amateur,

One very important way in which these books difier from many other
mdm and television hooks is that the publishers did not try to assume
the "extent of technical knowledge™ of the reader. Fvery subject is
explained COMPLETELY —while at the same time keeping it briei and
to the point.

You will find hundreds of photos, charts, diagrams,

cte, in these

books. These have been provided to make it casier to understand the
cxplanatioua.
No. 19. REFRIGERATION SERVICE MANUAL. H.P,
Manly,

Learn Refrigeration! This manual is a course in itsclf, TPacked solid
with information tu rnable you to do that repair job yourself. Used by

many leading refrigeration firine as a standard reference. ¥eatures 464
pages together with 137 illustrations bound in cloth, An eacellent buy
at only 24/- plus postage.

NOTE. YOU CAN ORDER ANY TECHNICAL
BOOK IN PRINT ON ANY SUBJECT THROUGH
SIM-TECH.

dend name of book and publisher, if known, together with one-half deposit
with order, halance payable 20/~ per month until paid. Open to all
bousebolders or tiruz. Minimum order accepted, 10/-.

LIMITED OFFER! ACT NOW!

P D s e G D D D D SIS D G D D D S S

To SIM-TECH BOOK COMPANY (U.K.)

Mail Order Division, DEPT, PTV19, Gaters Mill, West-End, Souumnp-
ton, Hants.

SEND (Insert Book number here) ( Y ( ) )

[_J Tick bere if enclosing full price, we pay postage (Coyne Books only).
Same 7 day money-back guarantee,

DENCLOSED please ﬂnd ONE-THIRD purchase price amounting
8. d, with order. I agree to remit the balance
u per oﬂer.

NAME
ADDRESS
Cit e

— County.

Postage charges: Order under £3 aliow 1/8. Over £3 allow 2/- extra.
Overseas Orders Promptly Shipped on recelpt of full amount, Same
guaranteed satisfaction. .
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for less...

19 Ranges
D.C. Yoltage A.C. Voltage
0— 100 mV. 0— 10 V.
0— 25V, 0— 25 V.

0— 10V, 0— 100 V. ‘
0— 25 V. 0— 250 V. : i, .
06— 100 V. 01000 V. List Price: £9.IOS.
0— 250 V. complete with Test Leads
0—1000 V. D.C. Current and Crocodile Clips.

0— 100pA

0— 1mA Leather case if required 39'-

Resistance 0— IOmA Size: 5§ x 33 x 13in.
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Designed to offer the widest possible range of accurate and
reliable measurements at the lowest possible price, the versa-
tility and usefuiness of the Multiminor is now further extended
by specially designed leads. These new leads, available at no
extra cost, will accept crocodile clips or PRODCLIPS.
The Muitiminor takes full advantage of the possibilities of
printed circuit techniques to achieve outstanding compactness
and economy of weight. The scale is clehir 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, vou’ll find the Multiminor
a great little meter.

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

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

...with the

MULTIMINOR

Write now for iflustrated literature to:—

EXYVDxrxro

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD

g:%&%)oﬂ g: l(l)%mA Weight: | |b. approx. LONDON - S.W.I Victoria 3404 (12 lines)
MMi2 ga?i”
" VACUUM
Better, Brighter cLECTRONIC

Picture Tubes

BRAND NEW THROUGHOUT
excepting glass.

12in. ... ... £4.10.0 I4in. ... £5.5.0
15-17in. ... £5.15.0 2lin. ... £7.15.0

New Silver Screen and Aluminising. All makes
Mullard, Mazda, Emiscope, Cossor, Brimar,
Emitron, etc.

REBUILT MULLARD AND MAZDA

TUBES
12in. ... ... £3.00 Il4in. ... £4. 00
15-17in. ... £4.10.0 2lin. ... £6.10.0

All' Tubes Fully GUARANTEED 12 MONTHS.
Dispatch same day. Cash with Order. Carriage
and Insurance 10/-.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

1214 £4-150 'l 5 /.

15717 £5-5+0
21" £7-150 | awtowen

CASH WITH ORDER OR
PRO FORMA, AOD 12/6 FOR
CARRIAGE AND INSURANCE.

DELIVERY FREE IN LONDON AREA

ON REGEIPT
oL

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35. SACKVILLE STREET
LONDON, W.1
REGENT 6404
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Letters (o

the Editor

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

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

COMPATIBILITY

SIR,—Being confined to my house recently owing

to illness, I had an opportunity of day-time
viewing. During the course of this, I saw
the afternoon experimental colour transmissions
carried out by the BBC. I always understood
that any colour system must be compatible, and
must confess that the picture received on my black-
and-white receiver was perfect. In fact, 1 would
go so far as to say that it was infinitely better
than the normal black and white transmissions
which I receive. Apart from the various * stills »
which  were transmitted on various days, the
documentaries, and travel films scemed to have
a remarkable range of tones. The details seemed
to stand out more, probably due 1o the very much
better gradation of tones which were reproduced,
and at times it even seemed that the picture
possessed  stereoscopic  effects. It would be
interesting to know whether other viewers fecl the
sarne way about this, or whether knowing it was

a colour transmission, I was affected psycho-
logically by the transmission. — G. ROGERS
(Kingsbury).

AIRCRAFT FLUTTER

SIR,—In your December issue you included a

letter from a reader secking for a cure for
aircraft flutter.  Since the acrial picks up this
nuisance, everything should be done to stop it
receiving it in the first place, otherwise the AGC
will not be able to remove the fluctuation in
brighiness. The acrial should be as directional as
possible, and as the unwanted signal arrives from
above. acrials with sloping eclements should be
avoided. If thesc precautions are taken on instal-
lation, coupled with fairly efticient AGC circuits,
flutter will be completely eliminated in the majority
of cases.—G. PoweELL (Marden).

TV FILTERS

IR,—TI know how difficult it is to prevent slight
printer’s errors slipping in, and in the majority

of cases, the fault is usually very slight and
obvious. In case rcaders may not have noticed
it. there is a small one in the December issuc in
the article under the above title where on
page 122, Fig. 4. The correct formula should be

1
2z v (L.C)

—J. SINCLAIR (South Nutfield).

VALVEHOLDER TROUBLE

SIR, I recently had to service a set which made
use of a printed circuit board, and the fault
was a weak picture which the usual tests seemed
not to cure. When going over the set I found that
one of the valves was making poor contact on one
pin only. This was in a ccramic type of valve-
holder into which the valve only sank a fraction
of an inch, with the result that there was
insufticient room for the springs to grip the valve
pins properly. Unfortunately the only solution
failing the removal of the valveholder and its
replacement, was to bend all the legs slightly in
different directions, until the side pressure made
good conract on all pins. It appears to me that
this 15 a failing with this type of construction, and
I feel that there should be a different type of
valveholder, preferably one with the normal type
of straight-through socket.—D. PEARCE (Osford).

Television Filters
{Continued from page 296)

Improved Signal-to-Noise Ratio

It is also interesting to notec that by the use of
filters of this kind the signal-to-noise ratio of the
receiver is enhanced. This is because the filters
cffectively improve the receiver selectivity without
detracting from the required pass-band which,. of
course. is necessary for maintaining a high
definition picture.

Decsign  statistics for low-pass, high-pass and
band-pass sections have already been given in
this secries, but at this stage it would be desirable
to give a practical example. In Fig. 15 is given
the circuit of a high-pass two-stage filter which
offers progressively increasing attenuation to  all
signals falling on the low-frequency side of Band I,
as shown in Fig. 16. The cut-off frequency is
around 35Mc/s which prevents attenuation of the
required television signals and gives almost zero
insertion loss over Band 1. The attenuation is
grcatest at 20Mc/s, but uscful suppression is given
at all frequencies below Band 1.

A small tobacco tin is useful for housing a small
filter of this nature, and in Fig. 17 is shown a
suggested method of constructing the filter of
Fig. 15. To avoid interaction between the two
sections and to achicve high rejection ratios, the
two sections should be separated by a screen as
shown.

(To be continued)
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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. 304 must be attached to all Queries, and if a
postal reply is required a stamped and addressed envelope
must be enclosed.

G.E.C. BT302

Could you please assist me in clearing this
annoying fault on my receiver? There is a very
fine black line permanently across the middle of
the picture.—J. W. Davison (Newcastle-on-Tyne).

We suggest that the trouble may be due to
V16—B729 or VI5—an N379. Cl13 (0-1.F)
should also be checked.

FERGUSON TI05

A vertical white line about Zin. wide has
appeared, slightly to the left of the centre of the
screen. Adjusting the line hold away from the
lock position, widens the line into what appears
to be a fold in the scan. T have changed the sync
separator, sync amplifier valves, line drive and line
oscillator valves. 1 have also replaced the line
output transformer. It would appear that with
this model the EF80s used in the line drive and
oscillator positions are critical, as it was necessary
to try about a dozen before a satisfactory lock was
obtained, but it was observed that with some
EF80s, although the picture would not lock
the vertical white line had disappeared. I am not
sure of the function of the transformer situated
between the line oscillator and EB91, although
slight adjustment removed some ghosting from the
picture. I have a circuit diagram of the set.—
L. Long (Birmingham).

The transformer mentioned is concerned with
the line oscillator and discriminator. Adjustment
of the cores affects line phasing and frequency.
The trouble described, however, appears to be in
the line output stage. Check the boost reservoir
capacitor and the components connected to the
control grid of the PL.81 valve.

BUSH TV53

This receiver has a Mullard type A.W.36-21
picture tube, and as it is beginning to show signs
of low emission, I would like to fit a new one. I
should be pleased if you could instruct me how to
do this. I haven’t a service sheet for this set.
I would particularly like information on how to
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remove the neck of CRT from focus assembly,
etc. I have never had the chassis out of the cabinet
of the receiver and would therefore like to know
if this presents any difficulties.—J. Williams
(Yorkshire).

Tube removal is not difficult if carried out in
the proper manner, taking note of the positions of
all removed plugs and sockets. Slacken the front
control knob grub screws and pull off knobs. Take
off the rear cover and speaker leads from right
side of the cabinet, and remove the screws
from the rear edge of each chassis. Disconnect
the tube base socket and inter-chassis leads and
plugs. Disconnect leads from scanning coils to the
frame output transformer (a pair), and the two
line coils leads, onc above the preset form control,
one to the top of the line output transformer.
Remove the EHT cap to the side of the tube. Slide
dut both chassis. lLay cabinet face down, remove
ion irap magnet (note position) and centring clamp
magnet and scanning coils. Remove the tube mask
screws and lift out the tube.

K.B. L.V.T.50

Could you please help me with the following
fault which has developed on my set? The bottom
of the picture is compressed and is now showing
a black band to a height of three inches. 1 have
had all valves tested and they seem to be working
correctly.—G. Thames (Swansea).

You should check the front left side 6BW6 frame
output valve, its 820 bias resistor, 8uF bias
decoupler and other associated components.

PHILIPS 2168U

Could you please supply me with any informa-
tion you can, regarding this fault which has
developed in my receiver? The screen has divided
into two, horizontally, and gives two complete
pictures one above the other. What is the cause
of the trouble and could you give me the value
of the condensers, etc., in the affected section.—
G. Charles (Port Talbot).

You will have to check the two valves in the
centre of the chassis (PCL82 and ECLS80) and also
the 3:3M resistor (orange, orange, green) in series
with the hold control, if this latter component is
at the end of its travel. Check other components
associated with pin 6 and pin 2 of the ECILS80
valve, if necessary.

AMBASSADOR TV4

1 wonder if you can supply me with the follow- -
ing information regarding my receiver? I have the
chassis of this set but it has no tube, and as I do
not possess a service sheet I would like to know
the make and type of tube generally used.—
F. C. Hayes (Welling, Kent).

The Ambassador TV4 uses a Mazda CRMI123
tube and is a 12in. table model.
MARCONIPHONE V.T.68DA

When this set is first switched on the sound is
all right and there is a raster but no picture. After
about ten minutes the picture appears and the set

(Continued on page 303)
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203 8 £J GREAT TV SCOOP!

FRUSTRATED EXPORT ORDER !

1 Prices Slashed!
MAKER’S SURPLUS

A.DI 110° SLIMLINE CHASSIS | COMPONENT BARGAINS
| NEW :l::)”’ r119l’J“El;szY3 :::‘I::)‘S‘ST‘MAKER I i e 38 ..
. U S Line E.H.T. Trans. Ferrox-
110° SLIMLINE 17in. T.V. I 625 LINE TV CHASSIS I cube core, 9-16 KV o 12/6
CHASSIS l ) A l SC_s‘mnlngd fCoils, Low imp. ™
As advertised last month. Few only 1 Combplete with all valves, scanning coils and all con- ne and frame ,........... 1
smll‘ available. Crllmssls complete I trols. 13 position tuner unlt focus and deflector unit. l Ferrox-cube cored Scanning
with 14 valves, tuner, etc. Less Valves included are: Colls and Line Output
C.R.T. and lime transformer. I 1—PCC89 1--EY86 1—PY8], plus OA79 and I Trans., 10-15 kV EY51
LASKY'S PRICE {6 ons Cna”'ﬁ% :lsfsgy;ao Z_EFB% 0ABL ~diodes. Selenium Wi"digg L”“fr TF&?BM-”- 25/~
S * Ins, | —EBY1 1—PCi.8 rectifiers for HT supplies, I Frame Output Transformer.. 5/
As above with C.R.T., £21.10. Carr. | [—jiH90 2—PCLE2 hne fiywheel discrimina- o Fame or line block o0se
g hlnc 19{6 valves, C.R.T. and Line | T-FL36 —KCCH2 tion and RI® delay. 1 “Transformer ... " ae
assis less . s de L Mains voltage. 220 volts, 50 cycles A.C. Aerial. 240- 5o :
Outp it Transgormers, 89/6. Carr. 7/6. | 355 ()hr}lS baldncu(llmput Picture stabilisers, Manual | I{%&ub x)ﬁ:et:d::::gi: CT::;:" S
control eliminated. Picture height, width and focusing o -
Icn? -T t,ypa C17AF. £6.18.6. Carr. & l automatically adjusted by o series of new stabilising I cored ...... N ... 6/8
I (,ll(‘élltlb In daddmon Ithe keyed automat.c gan% I Duomag Focalisers . 8/6
- control provides a uniform piciure irrespective o . -
g‘l.inei alOlitm:at zg;gansé%rsréle&sé nob signal strength—cven when channels are changed. I 300 m/a Smoothing Chokes.. 7/6
rigiaal type, b . 1 ¥l circuit moluded. Chassis size, 15 x 54 x 13ins. STANDARD 35 m.m.
S/vision chadsis 38 Mc/s. Printed QPRCPIq g Ten
circuit with sll valves. £5.19.8, less I Laskys price £13.19.6 I Ling k%m"}tl TT'ZEE“%%‘ S
valves 59/6, post 5/-. I Complete with all valves, etc., as descrlbed above, I winding, Ferrox-cube ...... 12/8
Iess C.R.T. Carr. and packing 17/6 extra. Scanning Coils, Low imp
NEW C.R. TUBES I LIMITED QUANTITY ONLY ] Scanr Pt D o B8
All sizes in stock at lowest prices, Oftered subjeet to being unsold Frame or in blocking
17in. from 79/6. Send for list. I R o i Oscillator Transtormer . o 3/6
FI~RR ANTL 171 type TRI17/10 | PRESS BUTTON TURRET TUNER I rrame Output Transformer.. §/-
6.3 o 0.3 am nheatel? New and Covers all channels Band 1 and Ill also VIF/FM. o M R
unusnd £-5 19_81’ Carr & Ins. 126, | 1-F.33-38 Mojs, Operated by 5 press buttons. Complete | Fogus agx\}ets.i
- - with valves 30L13 and 30Cl5. Overall measures: I &:Ego\%rmeer? er g;g
5 x 4! x 2lin
REGUNNED C.R. TUBES |

l ASKY'S

rrick 49/6 post 26

200 m/a Smoothing Chokea.. 6/6

[ SUARANTEED tor 12 MONTHS SO e e e e o e e e
ype arr. ns,
12in.round ..,.£5 10 0 12 207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.1.
n., rec o - i T o
15in, & 16 round £5 19 6 121 PADdington 3271/2. MUSeum 2605,
P G5 noo odid (Y ) L2 BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept.P.T., Edgware Road.
ALL TUBES LINE OUTPUT TRANSFORMERS

GUARANTEED 12 MONTHS

Carriage Free

Speedy Passenger Train despatch.

NEW
12”7 mMw3l74ecc. £5.5.0
|47 MW 3624744 £6.6.0

Limited quantity
MW 43-69 (limited)
CRM 171, 172

I7”

£7.7.0

COMPLETELY REPROCESSED

REBUILT, RESCREENED, REALUMINISED TUBES OF
THE HIGHEST QUALITY

14”
I5"—17" ...
217 .. L

... £55.0
... £5.10.0
... £8.0.0

TIME BASE COMPONENTS

Suizable for P.T. “Olympic” etc. For
17in. or 21in. 90° tube.

L.C.P.T. (EYB6 base etc.) w30/
FC.PT. .. .. 1576
Scan coils ... . 1976

ALL NEW. Connection data supplied.
Focus Magnets (Elac.) ... . U576
Post etc. on each item ... . 219

CONVYERTERS, NEW. Mainly
Ch. | and 9.
Utltra V8I4, 815 817 (with
valves) . 42/
Cossor 930 93] 933 934 (war.h
valves) ... . 4204

Pye V4, V7 series (Iess valves) . 300
Salvage Turret Tuners—Contain useful
movements, valve bases, coil biscuits,
condensers, resistors ... . 5I-
Post etc. on each... .. 36

Direct Replacements tor 500 sets.
Baird, T29, T163
’1‘164 T167, '1'172 2014 1’712
Bush. TV 11A, 124,
TUGI12A, B; TRG 12A
TVI2AM; TV22, 24; TRG24 TUG24
Cossor, 930, 931, 933, 934, 948 ete.
Ekco. TS146; T5113 11471161 .,
T221, 231; TSC311 ete. 0o
Ferguson. 841, 2, 3; 941 10 945 ..
90T-998T ; 103—145T 203-246T .

Ferranti. 14T3, 14T4. iTK3, 17T3-4
14T2 TIZO" TIZID. T122:7 T1325,
14 T1425, T1505, T1825 .., 65/
\ mostly 55/- to 60/~
l 01 104; T108-110 . . B2[-
TIH 126; T133-142 .. 60/-
Murphy. V114C, V116C, Vi18C .. .. 4b/-
V120C, V180, V178, V200, V202C .. 57/8
V240. 250 , 82/() V214, 216 .. 69/
Philips. 114 UF/UM, 1115 U. 1437 u,
1446 U, 1726 U, 1746 U, 1747 U ., .. 65/~
383A, 463A. 563A, 663A .. . .. 60/~
Pye. LV30, 16T, CS17, VT17 .o .. 60/~
CTM4, V4, VT4, V7, VTT b2/6

Ultra. Bl4, 815. 817, 915. 917, VW80,
Y/YAT30, YVW8s, VWY’IZJ V710

{complete assembly 25) 85/-

14/53. 15/60, 17/50, 17/53 17/60 17/63-4

17/70-1-2, 21450, le(‘)O / 60/~
All Ultra Frame 0.P.T.’s 00 26/6

Add post 2/6
100 mixed resistors, 1W-2W—g/6 post 1s.

SKANTEST

Tests Line Output Transformers:—
Deflector Coils—Blocking Oscillator Trans-
formers, etec. 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
portable. @ Easy to use. ® Increases good

No 'TV Serviceman should be without
SKANTEST. SAVE TIME! SAVE MONEY!
Free Leaflet avallable. £7.10.0. post etc. 5/-.

WESTWAY RADIO

S.A.E. with enquiries please.
5 Westward Way
Preston Road, Harrow, Middx.
Tel: WOR 2663
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RADIO BARGAINS

SIGNAL GENERATOR

£6.19.8 or 25/- deposit and 6
monthly paymentsof 21/6. P. &P,
5/6 extra. Coverage 100 K/es.

160 Mec/s on fundamenials and
100 Me/s to 200 Me/s on har-
monics. Metal case 10 x 61 x 58 In,
grey hammer finish. Incorpora-
ting three miniature valves and
Metal Rectifier. A.C. Mains
200/250. Internal modulation of
400 c.p.s. to a depth of 30%,; modu-
lated or unmodulated R.F.. out-
put continuously variable. 800
milli-volts. O.W. and mod. switch
variable A.F. output., Incorporating magic-eye as output
indicator. Accuracy plus or-minus 2%.

OSCILLOSCOPE FOR D.C. and A.C. APPLICATIONS
A high gain, extremely stable difierential
Y-amplifier (30 mV/C.M.). Provide ample
sensitivity with A.C. or D.C. inputs. Espe-
cially suttable for measurements of tran-
sistor operating conditions where main-
tenance of D.C. level is of paramount
importance. Push-pull X amplifier; Fly-
back suppression; Internal Time-base
Scan Waveform available for external use;
pulse output available for 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, plusP &P, 8f-
and 12 monthly payments of 26/6. Full

12 Months' Guarantee including Valves
uud Tube.

ALIGNMENT ANALYSER  Tyr:
A.C. malns 200/250 v. Provides: -
**Wobbulator' (Swept
Frequeney) Operation. for ¥M/
TV alignment linear frequency
sweep up to 12 Mc/s. From 400 ke/s
-80 Mc/s. Capacitance Measure-
ment. Two ranges provided
0-80pF and 0-12pF. Special Faci-
lity enables true resonant fre-
quency of any tuned oct. .
transformer, etc.. Lo be rapidly
determined. Cash price £6.19.6.
plus 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 IIl statiens. BRAND
EW by famous manufac-
turer. Complete with P.C.C.
84 and P.C.F. 80 valves (n
gseries). LF. 16-1% or 33-38.
Also can be meodified as an
aerial converter (instruc-
tions supplied). Complete
with knobs. 32/6 plus 4/6

- s *' @

HEATER TllANsP()l{,-lhR
Ta sult the above, 200-250 v., 6/, plus 2/- P. & P,

LINE E.H.T. TRANSFORMERS

With built-in iine and width
control. 14kV. Scan coil, 90in.
deflection on ferrite vokes.
Frame O.P. transformer pi,
18 kV smecothing condenser,
Can be used Jor l4in., 17in. or
' 2lin. tubes., Complete with cir-
cuit diagram.

Pl
29l6 4IS“1§ &P,
As above. but for 62’5 lines.

£2.10.0, plus 4/6 P.
Focus Magnet suitable for the above (state mbe) 10/- plus

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

2in. moving coil meter, scale cali-
brated in A.C./D.C. volts, ohms and
milltamps. Voltage range A.C./D.C.
-50, 0-100, 0-250, 0-500. Milliamps 0-10,
0-100. Ohms range 0-10.000. Front
panel, range switch, wirewound pot
(for ohms zero setting), toggle switch
reststor and rectifier, 19/6. P. & P, 2/,
Wiring diagram 1/-, {ree with kit.

RA[llﬂ & T.V. COMPONENTS (Acton) LTD.

23¢c HIGH STREET, ACTON, LONDON, W.3

All enguiries S.A.E. Gioods Not Despatehed Outside U.K.

March, 1962

n- & B. TELEVISIUN Cherr;};f;? 3955

Dept. B3 131 & 131a KINGSTON ROAD
SOUTH WIMBLEDON, LONDON, S.W.I9

“ 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 pleased to help.

NEW'!
§ SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil
L.B.O., 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
Mullard: OC44, 9/-; OC45, 8/-; OC70, 6/-; OC71, 5/-; *OC72, 6!-;

0C76, 7/=; OC78,'7/-; *OC81, 7-; OCBID, 6/-.
G. EC.,GET874 8/.; GET873, 7'6 *GETIH §/s,
0 Avallable in matched pairs at l’ extr
Mullard Diodes: QA70, 2/9; OA79, 2/9; OA8I, 2'9 OASI, 376,
G.E.C.: GEX34, 3/3.
TURRET TUNERS, Various Makes: 10, 16, 38 Mc/s, 40/-
ECKO 221/283. TUNERS. Special Price £2.10.0, including valves.

EXAMPLE OF TRANSFORMER LIST

L.O.P.T SCAN COILS
ECKO: (New) (Used) (New) {Used)
221, 283 w. 579 —_ —_
284 231 000 .. 579 — — —_
311,327,310,326 ... 579 — — —_
FERGUSON. (New) (Used) (New) (Used)
103T, 105T ... .. 6979 35/- 60/- 35/
992/4/6/8 ... .. 699 35/- 60/~ 5.
PYE: (New) {Used) (New) (Used)
V4, VT4, V7 ... w. 55!- 35/ 55/. 35t
V717, CTM4 I 115 35/~ 55/- 35/.
MURPHY we. (New) (Used) (Used only)
V2l4, V24O V250 ... 6816 35/. 45/-

REGUNNED CATHODE RAY TUBES
all with 12 months’ Guarantee
ALL MAKES: 12in., £3.15.0; l4in., £4.5.0; |7in., £4.15.0.
ADD: 10/- for 90°, 15/- for 110°, 5'/- for Electrostatic Types.
10/- allowance on old tube if in good condition.

ALL VALVES ARE SOLD SUBJECT TO FULL
GUARANTEE )
CURRENT VALVE LIST

AZ31  8/6/ECCR4  7/9|KT33C 6/-R1S  10/-)UL43 10/9]6U4  10/-
B36 5/6|ECCss  7/8|KTau  8/6lspP41  2/3|ULs4  7/3)7C3 8/8
CBL31 18/- KCF<0  8/-|KT61  8/3|3PsL  2/3|UUS  14/8|7Cé 7f-
CCH3s 19/8| ECH21 12/3| K163 6/3)UN2 8/8|uUe 6/3|737 8/9
CL33 10/ EUH35  9/-|KTweL 5/9|UR4 10/-|uY41  6/-|7TY4 8/9
D77 3/-|ECHa2 7/8|KTwes 5/9/U250  12/- yyss  e/e[10F1  4/8
DAP9L 4/6|KCHSL 718|163 2/9|U26 816 w377 4/-[10CL 10/
DAF9G 6/6/BCLA0  8/91pcose 77| U3L -
AT el
DFos /9 EBUL | U £
F /91 4y bCus0 2l A

DHs3 PCKS2 /8

DHTT Uiecras 146|018 B

DKol a’ PCLS2 G- U_—,*’}, 19/'

DE92 SiajpoLss oo 148

DrsL 91 oe o A S thae 150|200 86
DLO2  5/8gpgy  gy.|PL33 Bleiapgy gy |BBWS 761,

‘ gt 9/017pa1  7/9]0CDS  25/61o0p,
DL9G 88| p1hS  19).|PL3S  18/8| jpigy Tolsba" "siiSons g
EABOSO 78|y “7po|DLRL 8/8lumrpeg 779 |8E
EAl42 70p 0y guglPLez  8/8lyuccey 198|812 S/-lugps 1448
EBil  6/6lpyag  gjg|PIs3  8/6luccas 7/e{6F13  6/8lotay  14/-
EBoL  3/-{pmat gre| P14 B/8lucwso 14/6|6F14  8/-[30C1 7/
EBCI3 4/6/pMsy  9/6(PYHL  7/-|UCH21 12/3|6FL5  9/-140FL1 83
EBC4l F/8{Eysi  7/0|PY32  10/-lUCH42 7/-[6F33  6/3|30L1 7l
EBFS0 7/8/kY36  7/6/PY80  6/-lUCHAL 8/3[6LL 12/-(30P4  10/9
EBFR9 8/3|Ez40  6/3|PYSL  6/-1GCL83 12/6|0LO 8/8(30m12 78
EBL3L 20/-|BZ41  6/8|PYR2  6/-|UF42  8/8|6VE 5/-|52KU  10)-
ECCSL 4[6 780 8/-|PYA3  8/-|[UL4L  7/-|6LIR  8/-|58KU 10/-
EOUs2  6/8]GZ32  8/9{PYa8  12/-lUL44 10/8[6L1Y  12/-[34KU  8/8
ECC83  6/3uzsd 12/68lpz30  8/-lUL4s  7-l68NT  4/8'185BT 14/-
These are only examples of our values; if you do not see whatl you 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 mode! 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.0. or C.O.D. 3/- extra.
Postage on Valves, 6d. each. C.R.T.s 12/6 inc. insurance.
SATISFACTION ASSURED. RETURN POST SERVICE.
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(Continued from page 300)

continues to work normally. I have changed the
tuner valves.—R. T. Martin (Leicester).

Your letter does not state whether the brilliance
of the raster is controllable or not. If the raster
is bright ewen with the brilliance turned down,
suspect the tube of having a heater/cathode short
and install a heater isolating transformer (check
tube heater voitage which may be 85V, 10-5V or
13V). If the raster is quite normal, however, check
the vision detector crystal diode XL1 (0A70 or

equivalent), the Z152 vision LF. amplifiers
and the video amplifier N153 and associated
components.,
COSSOR 947

According to service chart this set is fitted with
coils for channels 1 to 5 and 9 and 10. It is a
12 channel turret tuner. I understand that the
new “ Grampian ” transmitter has opened at
Aberdeen on channel 9. Could you advise me
what steps I must take to be able to receive this
station. At present I get only faint sound and
raster but no picture.—D. Allan .(Fife, Scotland).

We would advise you to ensure that an efficient
channel 9 zerial is in use and that the tuner unit
valves 7AN7 (PCC84) and 8A8 (PCF80) are in
good order, particularly the former.

SOBELL 17! TV

Recently I took out the coil biscuits and cleaned
the contacts of the tuner but after replacing them
I found that the volume on BBC (channel 4) had
decreased considerably. Could you please tell me
which trimmer on the tuner I might adjust to get
the volume back to normal? The lines on the
picture are spread out towards the top of the
screen. I believe this is the fault of a valve. Could
you tell me which ones to check?—B. L. Brown
(Northampton).

With regard to the turret tuner, first switch
to channel 4 and set the fine tuner midway.
Remove both knobs and insert a non-metallic
trimming tool into the hole next to the spindles
(use a knitting needle with a shaped end) and tune
for maximum sound. To remedy the bottom com-
pression, check the rear centre PCLS83 valve and
the 100uF (25VW) electrolytic capacitor to the
left of the valve.

McMICHAEL M22T

I am experiencing trouble with the picture of
my set. At first, the top few inches of the picture
appeared to be stretched upwards, and the left-
hand quarter of the picture stretched to the left.
I managed to cure the top of the picture by adjust-
ing the frame linearity control, but the left side
remains the same. I wonder if you could tell me
also where the width control is on this set. At
the moment the picture is much too wide. When
the new BBC relay station opens at Oxford early
in 1962 (channel 2), will a channel 2 coil be all
that is needed to convert the set>—A. Inness

- (Oxford).

The width adjustment is a plug and socket (three
position) on the rear right side of the receiver.
Near by is the line linearity slider which expands
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and contracts the leflt side of the picture in relation
to the right.,  Channel 2 coils may be obtained
and clipped into the required position on the turret
when desired.  Inspection of the existing coil
biscuits will show the method of fitting. The
bottom cover of the tuner springs off to expose
the turret. .

REGENTONE BIG 12,5 AND ULTRA V815

The picture does not completely fill the screen,
but after the set has been working a while, it
improves slightly. The focus too is slightly out
of adjustment. A new EHT rectifier has been fitted
which made the picture considerably better. This
did not last long, however, and now there is no
EHT at all. The heater of the EHT rectifier
shows continunity, as does the heater winding on
the line output transformer. At the moment I am
using an Ulira 'V815, and though this has quite
a reasonable picture, it lacks height at top and
bottom. 'FThe bottom of the picture also has a
thin line of increased brightness. Would it be
possible to advise me on both these queries?
—N. May (Leamington Spa).

Regarding the Regentone receiver, you should
disconnect the EHT lead from the top of the EHT
smoothing capacitor (trace lead from U25) which
could well be leaky. Have the 20P1 tested. If
the resulting picture still lacks width, change the
14A97 metal rectifier on the front right side. With
regards to the Ultra, you should check the 20P3
valve (front right) and the 470k (yellow mauve
yellow) resiszor which iIs the anode load of the
6K 25.

BUSH TV80

When switching on, the sound comes up quite
quickly, but there is no picture or raster for about
four to five minutes. When the picture first
appears it is very dark and just a little lighter at
the top. It is also a little small in size but after
about 20 seconds it is perfect, but then comes
about 10 seconds of a howling noise. From then
on the set seems to be working perfectly with all
the controls reacting quite normally. I have
checked all the heaiers and noted that the CRT
lights up almost as the set is switched on. I have
replaced V9, the PY81 booster diode and also V7,
a PL81. I am about to replace the EY51 EHT
rectifier (V8). Could the fault lie here or could
there be something else which may need replacing?
—R. Perriton (Plymouth).

We should advise vou to check the PCF80 video
amplifier. ensure the ion trap magnet on the rear
of the tube neck is correctly adjusted for maximum
brilliance and check the video amplifier com-
ponents if necessary.

PHILIPS 1758U

I should be most grateful for your advice as to
the most likely cause of a fault in the above set.
There is intermittent bending of the verticals, the
setting of the line hold is very critical and a picture
can only be held with both the contrast and
brightness retarded. Any attempt to advance
either of these controls results in either a broad
black line down the centre of the screen or a com-
plete breaking up of the picture into black and
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white diagonal tears.—D. Mowatt (London,

S.W.19).

You should replace the PL81 line oscillator valve
and the 47pF capacitor to pin 2 of this valve base.

BUSH TVé6

The trouble is a persistent form of flashing on
the screen, which appears to be connected with
the line timebase circuit. The flashing is generally
most noticeable just below the centre half of the
screen. I have put in new valves in the positions
associated with the line timebase, namely, the
ECCS82, PL81, PY81, and the EY86. Also, on the
advice of a friend, I have replaced the two small
metal rectifiers used in the discriminator — line
sync circuit — but with no improvement.—
H. Richardson (Norwich).

We are not quite clear as to what is meant by
« flashing on the lower centre of the screen.” If
the effect originates from one side and virtually
streaks to the other, a discharge in the line output
transformer or scanning coils is most likely. If
however that effect is of black lines bunching
together, the PCL83 frame timebase valve should
be suspected. Another cause of flashing, but one
which is usually accompanied by varying width,
is a parrial breakdown in the 140pF 6kVW
capacitor (disc type) from the PY81 to the coarse
width tapping on the rear of the line output
transformer.

FERGUSON 105T
When the set is switched on it takes about two

minutes for the picture to appear, although the
sound comes on quickly. Sometimes the picture
is distorted, when first switched on, with the
images moving quickly across the tube to the left,
and also slanting to the left from top to bottom.
The line hold does not correct this. Also when
the brightness is advanced, the picture blows up
slightly and goes out of focus. If you could offer
advice on these faults, I should be very grateful.
~—N. Brown (Frome, Somerset).

This fault is caused by some of the valves
becoming slightly weak and requiring a greater
tme to stabilise. The valves concerned are those
in the line oscillator and discriminator section.
Also ensure that the line hold control is adjusted
(after the set has been on for several minutes)
so that the picture jumps into line lock when the
aerial is removed and replaced.

MURPHY V240

Could you please help me to find the trouble
with my 14in. Murphy V240 set? While watching
a programme recently, the screen suddenly went
blank. The sound was not affected.

Previous to this occurrence the brilliance and
contrast controls were set mid-way for a good
picture. Now, with the brilliance full on and the
contrast half on, the screen is still blank but there
is a faint white outline of the faces or subjects
on the screen. With the contrast also full on, the
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screen lights up but the picture goes negative.
The picture does not blow up and the focus seems
correct.

The hine whistle is still there and ¥ have checked
the ion trap magnet for maximum brilliance.
—H. Marshall (London, N.W.2).

The symptoms indicate a faulty C.R. tube, but
we suggest that you check that the ion trap magnet
has not slipped from its setting of maximum
brightness before discarding the tube. .

PYE VTI7
Immediately the picture fills the screen it
collapses into a vertical white line. If the set is

left on, it keeps repeating this procedure. The
EY86 goes out as the picture collapses. I have
replaced this valve with no result. The sound is
not affected.—D. Davies (Ronkswood, Worcester-
shire).

This fault could be due to an inter-electrode
short on either the PL81 line output valve or else
the PCF80 line oscillator, just outside the screened
compartment. You may be able to check these
valves by tapping them when the set is operating,
when flashes and disappearance of the line scan
will indicate the fault.

PHILIPS

After the set has been working for a while the
picture starts to * blink,” with a definite “ blip ”
on the sound,.on ITV. Moving the fine tuner
cures this for a few minutes, but then it returns.
None of the other ' controls will stop this fault.
On BBC the picture tears to the left in about }in.
wide strip, anywhere on the screen, depending on
the scene and camera (sometimes on close-ups the
picture is perfect). The sound is perfect all the
time.—N. Mylis (Bristol).

The line pulling experienced on BBC is purely
due to reflected signals on the aerial and some
adjustment will have to be made to the aerial to
clear this effect. There is no adjustment which
can be made to the set which can clear it except
to reduce contrast (to weaken the interfering
signal).

The blinking effect on the ITV channel could
be a little awkward to eliminate as it is probably
due to inadeauate decoupling or a poor chassis
return path. Trv extra decoupling with a 0-001xF
capacitor on all tuner unit leads and check chassis
connections, etc.

el e el e A
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LAWSON

[{elo}

75

LIGHT
OUTPUT

50

25

DIRECT REPLACEMENT
Reprocessed TUBES

PRA

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

{“MICRO FINE" ALUMINISED

SIMILAR TUBE REBUILT
OR REGUNNED But NOT
RESCREENED

are Specialists, may we help.”

BRILLIANCE CONTROL —#—

EXPRESS PASSENGER SERVICE—
Orders received by 3 p.m. are dispatched same day.
Spacial direct services to Scotland and Ireland.
“YOU HAVE A CRT PROBLEM ? Our engineers

LAWSON TUBES LTD. TEL. 379
156. PICKERSLEIGH RD. MALVERN. Worcs.

CTICAL TELEVISION 305

12 MONTHS FULL REPLACEMENT
GUARANTEE

ENGINEERS WITH
EXPERIENCE

Know that as a tube gets old, not only does it become Low emmission
but the light efficiency of the Phosphor Screen also deteriorates (up
to 10%, per year). This deterioration of the Screen obviously
continues if the tube is only rebuilt or regunned.

Don’t risk a “DEAD SCREEN”, enjoy the brilliant crisp high
definition of a LAWSON TUBE. Tubes which are absolutely
BRAND NEW throughour (excepting the glass), and which
incorporate the wvery latest CRT. developments. New silver
activated screens, “micro fine” aluminising, high efficiency getter-
ing, plus Brand New electron guns by Britain’s premier manufac-
turers, Mullard, Mazda, Emiscope, Cossor, Brimar, Emitron,
English Electric, erc.

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 C.0.D. or C.W.O.
1Y~ %5.5.0 10/=
ls);l? . £o.l.-)-0 Gladly refunded
197, 217, 23" also available  ifyou wish to return

. our old tube
CARR. and INS. 7/6 ()elxcepting 127)

(RADIO

B. E. HAMPSHEIR

TELEVISION)
23 NORTHCROSS RD., LONDOY, S.E.22

NEW BOXED VALVES . ;
C.W.0.1/- POSTAGE ON ALL ORDERS UNDER £1 .

776

e Outstanding offer of

10/

B3  8/6 | EL8B3 9., U403 10/ | IS5
B6s  8fe | EY5l (2. | U404 10 | 6ALS
DAC32 10 | Ev86 12- | UAF42 107 | 6ATs

AFIL Tl HDI4 Sl UBC4l 10! 6BAG
Dl Tt | KT3C 8. | Usao lo. | 6BR7 12 guaranteed

4| K 8- | Och42 1or. | 6D2 1o <
DK92 8% | NI7 71 | eFl e
DK96 107 | PCFED 111- gEHel 10 | epas 15 rebuilt cathode 59,6 :
DL35 9/ | PCF82 9! e | 767 on
DL4 7% | pCigy o | LB 126 | gy7 ol ray tubes . . ..
DL% 716 | PCL83 iz 9BW6 .
UF42 776
EBOL 714 | PENA4 18- ) pac
B i UF85 (0% | IOPI3 14/ 127 & 14" Types MW 31.74: . )

ECC8I 9 PL36 17/6 UF89 7 12AT6 976 Carriage paid
ECCB2 9~ | PL8l 1616 - L MW 36-24: SE 14-70: 4/14
ECCat o | bigy  oe | UL&l 1o | 12AT7 ton. CASH WITH ORDER
ECH2L 118 | pie3 iy | ULBL 76 1 198GeG 13n Sihili
ECH35 118 | pygD 1o | yVAL 100 | 2001 are
ECHSI 116 | pyal o | X85 10% 20Rr e
ECL8O 12 PYS82 10/ oL 1
EFSO° 715 | PYsy 2. | 277 e | 0P 1416 Ta't e s 3 W:’(terlch:a:'
EF30 778 | RI9 1576 | IDS 9i. | 20P5  13/. Stockport eshire
EF)l 755 | RM4 IS | IFD9 g% | 30CI  lo- ELECTRONIC SERVIGES LTD D
EL33 108 b u2s  asie L IPTT 8%6 1| 35w 66 Telephone : Stockport 7301
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SERVICE SHEETS

SERVICE SHEETS, Television 4/3;
Radio 2/9, DARWINS. 19 George St.,

St. Helens. Lancs.

SERVICE SHEETS. Radio, TV, 5.000
models. List 1l/-. S.A.E. enqguiries:
TELRAY. 11 Maudland Bk., Preston.
SERVICE SHEETS. Radio and TV
4/. each. List 1/-. All orders dis-
patched on day received. Also

Manuals for sale and hire. S.AE
please, SULTAN RADIO. 29 church
Road. Tunbridge Wells, Kent.

Practical Television Classified Advertisements

RATES: 4/~ per line or part
thereor, average five words to line,
minimum 2 lines, Box No. 1/~ extra,
\Al\muwnwnlw must be prepaid
and addressed to -\d\mtlwmem
Manager fPractical  Television'

Tower Hou southampton st,,
London, W.¢'.2,

NEW and Surplus Valves, fully
guaranteed. from §/6 each. Also
rec.aimed valves, perfect. from 1/6
each. Many genuine valve bargains.
S.A.E. for complete list. LEWIS. 46

Woodford Avenue. Ilford. Essex.

SERVICE SHEETS: also Current and
Obsolete  Valves for sale. JOHN
GILBERT RADIO. 20 Extension.
Shepherd's Bush Market, London
W12 (Phone: SHE 3052).

SERVICE SHEETS
For all makes of Radio and Television—
1930-1962. Prices from /-,
Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6000 models, |/6.

Special offer of 125 Radio/TV Sheet
covering 370 popular models, 20/-.

HAMILTON RADIO

Westarn Road, St. Leonards, Sussex

GENUINE SERVICE SHEETS: Radio
/TV. 8/- each, post paid. REDWATT
TUBE DISTRIBUTORS. 41 Denmark
Street, Wakefield, Yorks.

Television Picture Tubes

Twelve Months
Manufacturers’ Guarantee

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

Deposit 20/- plus 12/6 carriage

Four Speed auto-change Record
Players £15.15.0.

Cathode Ray Tube Service

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

SERVICE SHEETS: Radio/Television.
4/- each, list 1/-. All old and modern
receiver sheets available. Faulifinder
files 2/. each. List now available 1/-.
KAYBRO PUBLICATIONS, 44 Old
Bond Street, London, WI.

SETS & COMPONENTS

REBUILT TUBES with 13 months’
written guarantee. New Gun Mounts.
12in. £4/17/6; 14in. £5/7/6; 17in.
£5/17/6; 2lin. £7/10/-, 110° Tubes
5'- extra. Carriuge free. Terms
C.W.0. ALLAN TUBES, 49 Barne-
hurst Avenue, Barnehurst. Kent.

I/6 TESTED VALVES?
YES! EF80, 6BW7, 6BX7, ZI52,
EF9l—176. Others at similar ctop-
value rates—all fully tested,
Send S.A.E, for list.
Clive Middleton, 11 Hazelwood
Road, Hale, Altrlncham Cheshire.
Altrincham 5025

each for

BAND Y Receiver, Ready wound
coils and components in stock. S.A.E.
list. AJAX ELECTRONICS, 572 Ful-
ham Road. London S.W.6,

BRAND NEW VALVES AND TUBES!

12/14 in. £4. Also others, Mullard EMI, etc.
U25 and PY32, 9711, PL81 7711, UBOI 1776,
ECCBI/2/3 5/-, PCC84/PCF80 B/6.

Numerous other bargains

P. BEARMAN

> PANK AYENUE, NEW BARNET
Tel: Bar 1934
(& Ansaphone Service)

13 CHANNEL Turret Tuners less
valves 17/6. P. and P. 2/6. CAPITAL
TELEVISION. 382 Brockley Road,
Crofton Park, SE4.

TV SPARES

LINE OUTPUT
TRANSFORMERS

A few examples from our
extensive range.

TELEPHONE ORDERS SENT SAME DAY
- C.0.D.

Alba T301, 304, 394, 484, 494, 42'6,
Bush TV53, 69/6; Tv24C, 89%6.
Ekeco T221, 231, 311, 284, 330, 65/-.

Ferguson 993/6/8, 66'9.

Ferranti 14T3/4/5, 47/6; 14T2/T1225, 62/6.

H.M.V. 1824/9, 1840-8, 2805-5902, 69'6.

Masteradio 1917, TE7T T409/12, etc., 58/6.

Murphy V240/250/280, 65/-; V200, 49/6.

Pye/Pam/Invicta V4/7, VT4/7 LV30 FVI

» 908-958, T118-120, 55'-; CS17, etc., 75/-,

Philips 114U, (115, |437 1446, 89/6.

Ultra VT9/17, etc. with U25, 105/-.
8ARGAINS IN USED SPARES:

38 meg turrets, 10/- each,

Pye VT4 sets for spares, 10/- each.

A few other makes available. Callers only.

We stock ofr can obtain most L.O.T.'s Scan

Coils, Frame O.P.’s and spares,

PLEASE SEND S.A.E. FOR IMMEDIATE
QUOTE

Callers welcome. Open all day Saturday.
Terms C.W.0O. or C.O.D. Add 3/6 P. & P,

TELEVISION CONSUMER
SERVICES LTD.

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

www americanradiohistorv com
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DON'T READ THIS

unless vou repalr Radio and TV sets. Halve
the cost of repairs by using our surplus or
reclaimed Valves and Tubes. MoOst compre-
hensive seclection at keenest prices. All
valves re-tested before despatch and guaran-
teed to be in good working order.

2X2 4/6 | D77 2/- | PCL83 6/~
6AB3  4/6 | DH7T  4/6 | PL33  4/6
6ACT  4/6 | EBOl 2/- | PL38  10/-
6ALS 2/- | EBC90 4/6 | PL81 4/8
6AMg  2/- | EBFS0 6/- | PL82  4/6
6BG6 12/ | ECC81  3/- | PL83  4/6
6BL3 6/ CC82 4/6 | PL820 718
6BX6 3/- | ECC83  4/8 | PY3L 4/8
9 6/- | ECC35 6/~ | PY32 /6
6CD6  17/6 | ECC83 6/- | PY80 4/8
6CHE 6/- | ECF30 6/- | PYsl  4/6
6CJ6 4/6 | ECF82 6/~ | pyss  4/8
6F1 2/- | ECL8O  4/8 | pya3  4/g
6F12 2/- | EF50 2/- | pz3g 6/-
6F1} 4/6 | EFs¢ 4/8 | sP11 2=
6F1% 4/¢ | EF89 3/ | spel 2~
6F15 4/6 | EF9l 2/- | suel 4/6
6133 4/6 | EL33 6/- | Rig 10/-
6K25 716 | EL42  7/6 | 7g) 10/-
6L 6/- | EL81 4/ | T4l 4/8
6118 78 | EL821 6/~ | u22 4/8
6119 6 | EN31  4/6 | U212 10/-
6LD20 6/~ | EY51  4/8 | U25 12/8
P28 6/- | EYsl 416 | U3 4/8
6N8 6/- | EY86 /6 | U33 718
U4 76 | HVR1 5/~ | U35 4/8
10C2 6/~ | HVR2  5/- | U37 12/8
10F1 4/6 | KT33C 4/6 | U152 48
10LD11  6/- | KT36 6/-
10PI3  6/- | KT#4 5/~ | U183 4/6
10P1a  6- | KTas 5~ | U191 10~
12BHT /6 | LNis2 4jg | UZL o
12BYT /8 | LNoog 6/ | U2 10/
20D1  4/6 | Lz3ls /- | Ul 10K
20F2 6 | N&¥ g~ | Udls 4l6
201 6/ | N1a2 46 | Y483 8/
2Ll 8- U404 4/6
N152 4/8 | Ugol 15/~
2P 158 | N1S3 48| gy o
EApS: 28 | N1s4 4/6 | UFa2 3/-
25T 1508 9 4/6 | UL4L  4/6
2001 61~ | N329 4/8 | UL4s  4/8
30F5 /6 | N359 4/ | UL46  4/6
30FL1  8/- | P4l 4/8 | UUs 10/~
30L1 8/- | P61 46 | UY4l  4/8
30P12 6/~ | PCC84  8)- | 266 8/-
30PL1  7/6 | PCF80  8/- | ZT7 21-
61BT 10/~ | PCF82  6/- | Z142 3/-
61SPT 76 | PCLB2 /6 | Z152 3/-

Most pre-war 4. 5, 7. 8 and 9 pin valves,
British, American. Continental. 5/ each.
Postage and packing (all valves) 6d. each.
Orders over £1.0.0 post Iree.

NEW TRANSISTORS. Red 218,
0C45. 00'72 QC15 716, OC201 (smcon) 14l6
SPKRS 5in. 5/-, 7 X 4in. 7/6. P 2f-.
I O, Tr. {rom 20/-. Many (,Vpes

"ILUC l()l{'S PARCEL, 2 lbs. assor-
ted parts (rom TV sets. Resistors. conden-
sers, potemlometers electrolytics, valve
holders, 7/6. . 2
VALVE P \l{(' .12 valves all different
as taken out of TVs. 1deal for spares, test-
ing. etc. 8/6. Postage 1/6.

Betore vou decide to purchase anything
send a S.A.E. for our complete FREE list
of 1,000 valves, tubes and transistors. You
will be amazed at our prices. F‘or quotation
by telephone ring VAN 8822, '‘St. John's
Radjo’. 3 Jews Row. London S.W.18.

“LITON” PHOTOELECTRIC
CONSTRUCTION MANUAL

10 Interesting PHOTOELECTRIC PRO-
JECTS, 1ully described with building plans
and circuit diagrams which can be easily
made by amateurs from standard compo-
nents. Hints on the use of photocells and
phototransistors. A mine of practical
information for the experimenter. All units
available ready built or in kit form.

. Battery burglar alarm, Kit 65/-.
Mains burglar alarm.

Light saver.

Customer announcer.

Simple garage door opener
Photoelectric counte

Price (2-6) Kit £4. 12 6. Bullt £5.10.0.
Long range infra-red mains alarm.
“MIRA" Miniature Infra-red battery
alarm. Total consumption 0.2 watt.

. Motorised garage door opener.

. Door opener with electronic lock.

1If you are interested in electronics or
electro-mechanical gadgets send 1/- stamp
for this 24-page, profoundly illustrated
publication to:

“ST. JOFAIN'S RADIO,” 3 Jews Row.
London SWis, hone: VAN 8822

Bo o poeunrs

=
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LINE OUTPUT
TRANSFORMERS

-
S« SCAN COILS
Column  SPECIALISTS
L.0.Tx.
Make Madels Prices
ALBA: T301, T304, T394, T484
T494, etc. ... 4776
BUSH: TVIIA, 1IB, 12A, 128,
TVGI2A, 12B, TRGI2A,
128 ... 45/
TVG26, TV32, TV33,
TVG34, TVG34A, T36,
TV3s, TVG36, TV36C,
TVG36C, TV43 8916
TV53, TVS6, T57,TVS7 ...
TVGSB TV62 TV63, TV6s,
TVéT, etc. ... 95/-
TV8W with EY5( ... Hor.
COSSOR:
930 % T, 931, 933-4 S, 937,
938A & F, 939 &F 62/6
943T, 940-946 945 9458 59/6
945F, 947, 949 o0 6976
DECCA:DI7& C |, 69/6
DMI, DM2C, DM3; DM4/C 75/-
DMs, DMH DMI7 444
555 .., . 750
DEFIAN
TRI4S3 TRI753 ... 59/6
DYNATROM:
EKCO: TS9%, TC8102, TSI05,
TSI14, TRCI24 TCI38,
TSIE8, TSI9. ... 55/
TRCI39 TCHO THI TV
42 . .. 796
TI6I, TCI62, Y164, TI65,
ecc. ..o 7976
TC208, TV209, T231, T221
T23IF, T248, T283, T284,
T293, etc. 59/6
FERGUSON:
IO3T 105T, 13T, 135T,
45T .. 6816
94IT 9537T inclusive 59/6
- 991T-997T inclusive 69/6
203T-246T inclusive 696
306T, 308T 5 651-
FERRANT::
14T3, 14T3F, 1474 486
17Ks & F. 17T3 & F, 48/6
17K+ & F 178K4 & F. 48/6
17T4 & 48/
14TS, |7SKS “17ks” 48/6
G.E.C.: BTI251, BTI1252, BT1746,
BT 1748, BT4743 49/6
BT4643 £ T5147, 'BT5246
896
BT5348-BT5643R inclusive 4976
and 896

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

Post and Packing 3/6.  All Enquiries $.A.E.
See End Column

Practical Television Classified Advertisements

SETS & COMPONENTS

{continued)

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/~ ,, o 15)-
17in. ,, 85/- . ,, 125/
Plus 15/- carriage
Guaranteed Valves
10C2 10/-, 20D1 /-, 6K25 8-,
PL38 10/-, PL81 8/-, PY51 8/6,

PY80 7/6, PZ30 10/-.

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed one vyear,
{ull range ol aertals and fittings. 1.T V.
boosters, vaives, brayhead tuners, T.V. sets.
transistor radlos and all electrical applian-
ces. Co-axial cables and house wiring
cables, fluorescent fittings.

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

G. .A. STRANGE

BROADFIELD, NORTH WRAXIIALL,
Nr. Chippenhan, Witts. Tel. Marshfield 236

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 1inch Mullard type £5. 5.0
{4 inch Mazda type ... £5.10.0
1S inch Mazda type ... £5.15.0
16 inch G.E.C. & Mullard (ype £6.12.6
17 inch Mazda & Mullard type  £6.10.0
17 inch G.E.C. & Brimar type £6.15.0
21 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).
All tubes tested before despatch and
guaranteed for {2 months. Guarantee
cards enciosed with each tube.
New Purchase of 110°, |7
tubes—

Slight mark, Guaranteed for 12 months.
Mazda CME 17037 replace AVW43-88
GECT7405A £5.

Shop Soiled Tubes.

(Stight scratches or marks). Guaranteed

inch

12 months. Ideal for second set. I2in.
3/18, 3/31 3716, MW3I-74 50'-, |4in.
MW 36-44 52/6. CRMI4t 55/, |7in.
CRMI71, MW 43.64 60/,

Others available from time to time.
Please enquire. Old bulb required.
Service Engineers

Qur Rebate Scheme shows real savings
d for details.

- >
WYNDSOR TELEVISION

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

Television Tubhe Shop

48 Battersea Bridge Road, S.W.I1

BAT 6859
Just South of the Bridge.

Open
Saturdays until 4 p.m.

307

LINE OUTPUT
TRANSFORMERS

<
SCAN COILS S
SPECIALISTS coumn
1.0.Tx.
Make Modeis Prices
H.M.V.: 1824 & A to 1831 inclusive 6776
1840, 1841, 1842-1848 67/6
All models available.
INVICTA:
TII8, TII9, TI120 o 85/
All other models available.
K.B.: LFTS0, LVTS50, LFTe0,
MV60 .. 10776
All models available.
MARCONI:
All models available.
MASTERADIO:
Most models in stock.
McMICHAEL:
Most models in stock.
MURPHY:
V200, V202C 576
Y240, v250 95/-
PETO SCOTT, PHILCO:
Most models in stock.
PAM: 908, 909, 952, 953, 958 ... §5/-
PHILIPS:
1768V, 2168U 105/-
1100V, 1200V 75/«
122GU. 1236V, 1238V 75/
| T4UF, 114UM, 15U 75/
1437V, 14460 . 75/-
Most models in stock.
PILOT: Most models in stock.
PYE: CTM4, FV4C FV4COL 55/.
Vs, vT4, ooo §5/.
LV30, FVI FVIC .. 696
C8I7F CTMI7F, CWI7 ... 696
CW|7C CWI7CF
CWITF, etc. o 6976
Most rnodels in stock.
RAYMOND:
Most models in stock.
REGENTONE:
All models available.
R.G.D.: 6017T,. 7017, C54, etc. 5916
Most models in stock.
SOBELL:
TSI17, T346 w. 65/
Most models in stock.
STELLA:STS72tU 108/-
ST8617U, sT8621U° 105/
ST89I17U w. 1058/
ST64HU ST64I7U we  75/a
ST8314U vee  151-
ULTRA, 9i7:
U25, etc., complete s 7976
Most modeis in stock.
VIDOR: CN4217-CN4231 inclusive 65/

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

Post and Packing 3/6.  All Enquiries 5.A.E.

<
T~

SEE FIRST COLUMN

WYNDSOR TELEVISION
ST. ALBANS ?lz.t.:ATR‘NET, HERTS.
BAR 1769
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SETS & COMPONENTS

(co—ntinued)

“HEATHKITS " can now be seen In
London and purchased on H.P. Free

brochure. DIRECT TV REPLACE-
MENTS LTD.. 138 Lewisham Way,
SEl4. TID 6666,

NOW AVAILABLE ! !
REDWATT

Replacement Picture Tubes

Fully Guaranteed and Incorporating all
the Latest Developments

Introductory offer:

12in. TyYDes £4.17.8
14in. Types £5.2.6
15-17in. Types £5.7.8
21in. Types £7.15.0

AW43/88, 89, 110 deg. Types £6.10.9
Carr./Ins. 10/~

C.w.0. to:
REDWATT TUBE DISTRIBUTORS
41 Denmark Street, Wakefield, Yorks.

VALVES EX-Tv =sets 10/- doz. Lists
free. 14 Cricklade Roed. Swindon.

FOR SALE

100 BAYS of Brand New adjustable
Steel Shelving., 73in. high by 34in.
wide by 12in. deep, stove enamelled
dark green. Sent unassembled, Six
shelt bay—#£3/15/-, Sample dehver%d

free, Quantity discounts,
BROWN LTD.. qule Steelworks.
Heywood. Lancs. Tel.: 69018.

TELEVISION TUBES REBUILT

Please note we have appointed M/S R.
S. Strudwick, |7 Hollingdean Rd.,
Brighton 7, as Sole Agent for our Genuine
Rebuilt Television Tubes for the South
Coast. For details of prices, etc., please
refer to our advertisements in the inside
front cover,

MARSHALL’S for TELEVISION LIMITED

131 St. Ann’s Rd., Tottenham, London, N.I5
Stamford 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.

Star TV Tubes
70/-

all sizes up to and including 17in. includes
old glass, or plus 7/6 without
C.W.0. Carriage 716

WHY PAY MORE
new guns, |2 months’ guarantee

aiso 20/~ each
Part Exchange Televisions.

12in.  l4in.,

Callers only.

ARTHUR SLARK

43.45 Thicketford Road, Tonge Moor,
Bolton

Phone: 26684

VALVE CARTONS at keen prices,
Send 1/- for sample and list. J. & A
BOXMAKERS. 152 Godwin Street,
Bradford 1.

Practical Television Classified Advertisements
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SALVAGED VALVES TESTED ON FOR SALE
tinued
A MULLARD HIGH SPEED VALVE o 4
GARRARD 210 £98/8/6; B.R.S. UAl4
TESTER £7/15/-; T.U.9 £4/2/6. Set of 1
AciP 28 ';ra‘nsxstorsr. standard qughty 32/261.
N ull list from:—H.
B3y 24118 EXAMPLES Claremont Road, Twickenham. Mdx.
D1 /6 FULL CATALOGUE 9d.
Ds3 - 2/6 VALVE HOLDERS
B/All-‘Ql “;’,_ American Ocv.a.l .. . .5}-doz. METAL RECTIF'ERS
DD g8 || Noval s e.9d.ea RECTIFIERS—CONTACT COOLED.
Dh4l1 2/ 19RA1282 (FC101) type 250 v., 250 wA, 13/8;
DOLLY /8 RESISTORS .154(})11;1 nslig(lu\sh type 250 7. 500 mA, 17/6.
DFyl 4}« 50 mA.
DHT7 4’. Card of W Resistors, 72 valves RECTIFIERS—FIN TYPES
/
DKYl  4/- covering complete 10% range. Equivs. for RM4 250 v ., 250 mA, 13/6; RM5
EA30 1/8 24/- per card. 250 v., 300 mA, 17/6 9s9 400 mA, 18/6;
EBs4  1/3 Full range of separate Resistors, 14AR6 16/6; 14497 19/-. l-lAlOO 22/8; 144124
EBa1  1/3 Coudensers, etc. 19/6; LW7 17/6.
BuCIs 28 ABY MULTIMETERS
ECC32 VARIABLE CONDENSERS Al0 - 18 ranges, £4.17.6; B20 - 20 ranyes,
ooy o8 8.A.E. for full detail
By &% | s-s0pt concentric trimmers 3/- doz. B oHATR EXTENSION VOLUME CONTROL
Pr-::gc;.la :‘: BaokegoleitRcomL tession unit for TV Radio Amplmers, ete. Easily
ECL%0  4)- trimmers, 3-30pi. . .. 8d. ea. fitted. perfectly safe. 1%/8.
BRI TRANSISTORS i
ifﬁ? ff% (=0 O3 (N AL XT3 OCKID 5/9, OCSL M. Pr. 18/-, OC44 8/8,
KTsC 173 —_— E;:P(EC[DAD}, OFFER R ot 3533’ 17(/}(/1. Set of 6 + OARY 40/~ OCI70 12/8,
KT42 n. 3 BB0L . .ea. .
KT61 3;2 12in. G.E.C. 7102 .. .10/-ea. Under £1 P. & P. 6d., over £1 Post Free.
KTZ41 2/8 Personal (.,allprs Onlv C.0.Db. 216,
t el DURHAM SUPPLIES
pal o gpg || 3oMfes ‘;Nngmsl‘gﬂe:' MICERED 175 Durham Road. Bradiord 8. Yorkshire,
;?)}/‘*4 %/ﬂ (‘lle recel;wrs) ' l q }. 12/8
T - ‘e can often supp y or the actual
;'éfﬁg :;_ set you want to fit the tuner in. WANTED
pi o : N
C 4/ TRANSFORMERS WANTED NEW VALVE an
R g;g CRT Boost Transiormers. Transistors, any _quantity. S. N.
PL33 . 4 2V, 4V, 8V, 10V, 13V WILLE Spon  Lane. West
Thes 4/- Btate which required  ..12/6 ea. | Bromwich. Staffs. Tel.: WES 2392
Pﬁg,, 4/’ Heavy Duty Output Trans-
PL83 45: {g'gf”l“““"“”“‘”"25/ wa. | A PROMPT CGASH OFFER for your
piss 4 ] dnuisdare outpnt Trans. | 3/8en, punpiUsHorgadin sughiaines. eSp{e\akegs,
P\'g; 4' Standard Output Trans- omponen ) Tes Lrum n. STHNE c.
e I- | formers, Muiti-tuateh “loj-ea. | R.H.S.. Bever'ey House, Mannville
apb1l .?/5 Transistor Lirives: llC'I"r 50/-&3 Terrace. Brudford 7.
By -1 CT 12/8 ea.
Sba¢ 38 | Tramsistor Outputifs-1 CT 10/-co. | NEW VALVES WANTED — EY5L
Usl 4 “-2'1 UT 10/«a. | ECL80, PCC84, PCF80. PCL93. PLS8I,
U231 452 EfiradienD AT, PCL82. PYSL, RI19, UB01, 30P4, ete.
UF4z oje [ rateo0:1 - --35/-ea. | Best cash prices by return. DURHAM
M 4/~ SUPPLIES. 175 Durham Road.
g2 g//a LF. TRANSFORMERS Bradford 8, Yorks.
X¥1 4/~ Standard 465ke/s .. 12/6 per pair
ézg g;g Midget 465 ke/s . 18/- per pair AERI ALS
790 1/3
Z719  2/8 AUTO TRANSFORMERS AERIALS TV Aerials save ££8£%.
ATPB 218 { 250w . 67/6 ea. | Manufacturer offers many models at
SALS  2/8 | 100w .. 2716 ea. | a fraction of retail price ITV aerials
32&“7 14//3 50W 20/ ea. | from 7/6 each. Also components and
SBXe o6 Kits, Récxrmprj,nt MAURICE EQUIP-
506 - MENT CO. Portsmout oad, Cob-
g‘fﬁ; 35. TRANSIS;?}%%%D EAULT hiam. Surrey. COBham 4283.
g;:{é i;g Enables faults to be located
P quickly. Conwuists of a two-
sy 2/6 transistor, multi-vibrator in a box. EDUCATIONAL
3‘35 g;g Complete with battery. 3216
6Pu8  2/8
b P ELECTRONIGS
ggg 24/(6 GUNUINE MULLARD. Boxed
! - OA5 '8/ QA81  §)-
wer 4 | Gaz0 3 onst i Key to YOUR Future ?
1oz 4- 1 oats 8- 0AY1  8/6 .
10LD11 4/- An exciting career—
ol i TRANSISTORS AnewHobby —Your
‘ - I ociew 48/~ 0CTs 8. . 5
2EL &8 1 ocla gs). ocTr 8 own spare- or full
ﬁgy; :I- 0C28  25/- oUT6 8- time BUSINESS?
e 4;' 0C4d }%/- oers g
~ 0cC45 - - i8] - .
o an et o OCxe 18)- | New experimen.
‘DL /- 1 oc71 88 oc170 176 | tal  course in.
gul)ll.,la 4,: cludes big kits
2/8 - for building test
TERMS: C.W.0. or C.0.D.
42 218 Orders under £1, P. & P. 1/3. gear and a2 com-
43 2/8 WV . gl N plete  AM/VHF
807 4/- OPen till 11 p.m. most days. receiver,
3d.stampforlist or9d.for full catalogue FREE
brochure from

Arion Television
4 Maxted Road S.E.I5 NEWX 7i52
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EDUCATIONAL

{continued)

THE INCORPORATED Practitioners
in Radlo and Eiectronics (I.LP.R.E.)
Ltd. Membership Conditiong booklet
1/-. Sample copy of 1.P.R.E. official
ournal 2/- post free. Secretary 20
airfie.d Road, London N8.

Radio
Television
& Electronics

Learn at home with the
world’s largest home study
organisation, Brit. LR.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 ' c S

Intertext House, Parkgate Road,
London, S.W.II.

“HOW AND WHY ” of Radio and
Electironics made easy by & new non-
maths practical way. Postal instruc-
tions Jased on hosts of experiments
and ejguipment building carried out

at home. New courses brlng enjoy-
ment as well as know! edge of
this fascinating subject Free

brochure from Dept. 12, RIS
RADIOSTRUCTOR, Reading.

X — —bx \/b2-4ac

2a

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.
The Dryden School of
UNDERSTANDABLE MATHEMAT'CS

M V1V Dryden Chambers, Oxford St.
n London, W.I.
[
[

Ist lesson
and details

FREE

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES in minutes
from the great book., “The Principles
of TV Receiver Servicing”, 10/6 all
book houses and radio wholesalers.
If nct in stock, from Secretary
LP.R.E.. 20 Fairfield Rd., London N8.

SITUATIONS VACANT

OPPORTUNITY EXISTS for energetic
man with technical knowledge to
acquirz  partnership in TV store.
London area. Capital immaterial.
Box No. 30.

Practical Television Classified Advertisements

SITUATIONS VACANT

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY
ATOMIC ENERGY
ESTABLISHMENT, WINFRITH

Vacancies exist at the A.E.E., Winirith,
for

ELECTRONIC
INSTRUMENT MECHANICS

Applicants should have experience of
electronic equipment and industrial process
control instruments, and of work invelving
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.
Further details and an application form
may be obtained on request from
THE LABOUR DEPARTMENT,
A.E.E., WINFRITH, Dorchester, Dorset,
quoting ref, IM/NAT/IN.

RES/CAP. BRIDGE .33,

Checks all types of re5|stor$. condensers
6 RANG
Built in | hour, Durect reading.
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. VV)

Raleigh Mews, Raleigh Street, Nottingham

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
185, 1T4, 384, 3V4, DAF91, DF9L, DK9L,

DL92 DL94 SET ol 4, 18/
DAFSS, DFSb DK%, DL96 SET of 4 26/-.
1D5 7/~ DL35 I PCC89 | 9/
1R5 6/- DLS2 5/11 PCF80 '7/9
185 4/6  DLY4 6/ PCF82 76
174 3/3 DLSs 6/ PCL82 8/3
354 5/11 EB91 3/- PCL83 11/6
3v4 6/9 EBCil PCL34 " 9/9
5U4G 4/6 EBF30 7 PL36 10/9
5Y3GT 5/9 EBL2l 19/ PL81 8/6
574G /6 ECC40 14/ PL82 616
6AMS /9 ECC8l 4/ PLk 6/6
6K7G 19 ECC82 5y PL34 8/-
6K8G 4/8 ECC83 6/ PY32 11/-
G /6 ECC84 8/- PYd0 ql-
6VEG 4/- CC85 kil PY8l1 Tl
6V6GT 6/6 ECF80 7/ PYs2 6/-
6X5GT ECF32 PY83
12K7GT 4/3 ECH21 12/ 25 1
12K8GT 9/~ ECH42 7 UABC /-
QIGT 4/6 ECLS0 AF42
12SN7GT 7/9 EF40 12/ UBC4l Ti-
6GT 8/- EF4l 7 UBFd0  8/-
35Z4GT 5/- EF80 4/ CC G-
AZ3L /9 EN85 4/ UCH21 12/6
CL33 11/8 EF86 8/ UCH42 716
DAC32 /6  EF89 6/ UCHS1  §/-
DAF9J1 /6 EFal 24 UCL82 9/3
AF96 /8 ELA41 9- CL83 1§/-
DF33 /6 EL84 6/3 UF4l 6/6
DF91 /3 EYol 713 UF89 6/9
DFo6 /9 EYS86 716  UL4l 718
DHTT 6/- EZ40 6/- UL84 616
DK32 10/6 EZ4l 6/9 UYal 13/-
DK91 - EZ80 b/ UY4l 516
DK92 7/ EZ81 6/- Y 613
DK9% U3 MUl 6/~ VP4B  8/6
DL33 7/6 PCCs4 - 27 2/9
Postage 6d. per valve extra. Any Parcel

Insured Against Damage in Transit 6d. extra
Any C.0.D. Parcel 3/- extra.
Office address, no callers.

GERALD BERNARD
(Note new address—formerly of Leeds)

83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON N.16

309

COYNE'S NEW
PIN-POINT TV
TROUBLES

TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS

Your most useful onethe-job “tool™! Qnickly
and easily pin-points the exaot trouble in any
TV get. Covers 70 symptoms, 700 trouble
spots. Over 340 cross-indexed pages; 50 time-
saving Check-Charts; 290 diagrams and photos;
explanation of circuiis and designs.
SIMPLE CHECK-C?&RE’{ SYSTEM SAVES

This ly practical shows you
how to find the trouble in any TV ecircuit
FAST!I Simple cross-index tells you in what
section you'll find cause of trouble., Handy
Check-Charts then Belp you accurately locate
the EXACT trouble gpot, Cut waete time,
elimnate hours of aggravation, get right to the
heart of the trouble iu minutes.
USE THIS BOOK RIGHT ON THE JOB—NO
NEED TO MEMORIZE!
This Pin-Point Book was designed especially
for vn-the-jub-trouble-shooting. You simply turn
to the indexed wsection, locate the circuit des-
cription and Check-Chart, and in minutes you
have the trouble spot lucated and ready for -
repair. No complicated theory or mathe-
matics, Down-to-earth practical  efreuit’
description, service methods and trouble-
shooting techniques, Published by the famous
Coyue Electrical School and approved by
leading anthorities in the fleld,
J. E. C. Grover of Streatham says:
“Iminediately | glanced mmugh thls book 1
was convinced thal your claims concerning the
ments ol this work were justified, for it -is,
without a doubt, the 1inest book of it kind
thut | have ever come across. It is not only
unique in  its presentation but it is also
superbiy produced.”
G, Axam of London 8.E.9, says:
*‘1 have gpent nearly £50 on technleal books
over the past 5 years all oi which 1 feel has now
been wasted as your book is the best 1 have
yet had the pleasure of examining, it is practicsl,
to the point, with just the right awount of
technical information needed, covering almost
every aspect of TV servicing.'”

1 l nothing.

e e g

FREE TRIAL OFFER!

anil Coupon now for fast return lerviu!l
I To 3IM-TECH TECHNICAL BOOKS, Dept. l
.7, Gater's Mill, West End, Southamptom,
Hauts,

1_] RUSH TV Troubles for free seven day trisl,
l } pot satistied I may return book and owe
U [ keep the book 1 will send full
swount of 33/- including postage within l
7 days OR two payments of 17/ within l
l 30 days.

| T3 sAVE! Send only 31/6 1 paying cash with ||
order, (We pay postage.) 8ame 7-day-money-

back guarantee. I

l Name . .. l
l Address . l
1

City. County. — =

www americanradiohistorv com
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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 ailowan{:e Actual cost
all types onolr; ::ur‘rjleu of Tube
12”;’—5‘ 4 15/- £4. 5.0
15”;6‘ L 25/- £4.15.0
£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
a?é:l return labels, Cash allowance is sent on receipt of
old tube.

AERIALS

Combined Arrays I and 111
1+3 Element Loft Mounting .. 38/3
1+5 Element Loft Mounting .. 46/8
1+3 Element Wall Mounting .. 45/3
1+5 Element Wall Mounting .. 61/-
1+3 Element Chimney M'ting.. 57/10
1+5 Element Chimney M’ting.. 68/8

Band 1
Single Dipole Wall Mounting .. 24/7
Single Dlgole Chimney M'ting.. 40[2
X Aerial Chimney Mounting .. 62/3
H Aerial Chimney Mounting .. 67/7

Band II1
3 Element Yagi Wall Mounting 33/-
6 Element Yagi Wall Mounting 43/-
9 Element Yagi Wall Mounting 56/-
Chimney Lashlng Mounting add 10/
Double 6 Array, only with clamp 88/-

Band I
Single Dipole Wall Mounting .. 20/5
Single Dlsole Chimney M'ting.. 28/¢
H Array Chimney Mounting .. 52/4

REPAIR KITS

Band III Folded Dipole With Insulator. Complete .. 9/3
Band 1 Insulator With Two t inch Dipoles For 1 or

{ inch Booms, Complete . 19/6
6 inch Lashing Kit. 12/11 ‘7) lnch iashing Kit . 14/8
6 inch Wall Bracket With U Bolt: 0
1-¢; 1-1 inch Clamps. 3/10. 1-2 1nch Clamps Universai’ 5/4
Bracket Repair Kit, J Bolts: U Bolts; 20t Lashing

Wire: Thimbles; Corner Plates .. 0o
Insulators. All Types ao (Enqulre)
Co-Ax, Semi Alr Spaced, 7d. y .. Plugs 1/2
Send 6d, for Lists, Please st,ate ‘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

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

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

FREE GUIDE

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ. London B.Sc¢c. (Eng.),
A.M.I.P.E. A.M.l.Mech.E.,
Draughtsmanship (all branches)
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. It may well

prove to be the turning point in your
career.

FOUNDED 1885—OVER
150,000 SUCCESSES__|
NATIONAL INSTITUTE OF

ENGINEERING

(Dept. 462), 148 HOLBORN

LONDON, E.C.1
S. Africa: P.O. Box 8417, lo’burg.
Australia: P.O. Box 4570, Meibourne.

|TRANSISTOR POCKET RADIOS
BULK PURCHASE
ENABLES US TO
MAKE THIS
FANTASTICOFFER—
AND WITH MONEY
BACK GUARANTEE!
The “SAN REMO" ..
80 tuned that it brings
the voices of star en-
tertainers and vooalists
dramatically to life—
in your home, office,
ete. . .. Only 4} x 2]
x 1iio. fits easily ioto
your pocket. Works
for months off 8d.
battery, Bhould last
# Jifetime. Anyone can assemble it in an hour
or two with our easy plan. Complete set of parts
including miniature speaker, carrying case—
everything only 32/6 plus 2/6 P, & P. (.0.D. 2/¢
extra, (Parta can be bought separately.)

Order Now ! Limited offer only.
DEMONSTRATIONS DAILY
CONCORD ELECTRONICS (Dept. Bl3/2)

210 CHURCH RCAD : HOVE : 8USsS

ONLY 32/6
No more to pay

ALUMINIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE

IN ROD, BAR, SHEET, TUBE, STRIP
WIRE, ANGLE, CHANNEL, TEE

3,000 STANDARD STOCK SIZES

H. ROLLET & CO.LTD.
6 CHESHAM PLACE, LONDON, S, W.!1
BELgravia 4300
Works:

36 ROSEBERY AVE., LONDON

Branches at Liverpool, Manchester,
Birmingham, Leeds.

No Quantity too small

www americanradiohistorv com
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New 1962 Edition

WORLD RADIO TV
HANDBOOK

1879, Postage 1/-.

FIRST COURSE IN TELEVISION,
by Decibel. 15/, Postage 9d.

TELEVISION SERVICING, by G. N
Patchett. 25/., Postage I'-

COMMUNICATION RECEIVERS,
by G. R. B, Thornley. 2/6. Postage

6d. .

TV FAULT FINDING, a Data Pub.
5f-. Postage 6d.

AN INTRODUCTION TO THE
CATHODE RAY OSCILLOS-
COPE, by H. Carter. [5/-. Pos-
tage 9d.

TELEVISION EXPLAINED, by
W. E. Miller, Rev. E. A. W. Spread-
bury. 12/6. Postage i/-,

A BEGINNER'S GUIDE TO TELE-
VISION, by F. J. Camm. 776,
Postage 6d.

RADIO VALVE DATA, 7th Ed.
Cgmplled by "WW", - Postage

d

COMPLETE CATALOGUE, I/

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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“THREE STAR”

RE-BUILT TELEVISION TUBES

Y Manufacturer’s
% Re-screened for
Y Aluminised for

Greater
Better

Own Make of Gun
Contrast
Brightness

TWO WAY TESTED

Free carriage and insurance.

ALL TYPES AND SIZES
12" - £4.10
15" - £5. 0

21" - £7.
C.O.D. or Cash with order.

DARLING ELECTRONICS

Dept. TY, 62 High Street, Croydon, Surrey
MAIL ORDER ONLY—NO CALLERS

14 -
17" -
0

£4.15

£5.10

RST

& Terms C.W

AZ!. 15/'

DAI"91 7/6
DAF9%

DF D

ECF82

ECH42 8/6
ECHS81 8/-
ETCLS0

ECLS2

MAIL ORDER DEPARTMENT
211 Streatham Road, Mitcham, Surrey

4}

FC 21/-
FC13C 21/
GZ32 10/6
H30

K 15
LZ31912/6
MEKT4(5)
(or T 17/8
ML

MITCHAMN 6201

PCF82 7/-
PCLS82

R19 19/
TDD4 12/6
TP2 15/-
U142 kl]:]
uli47 -
U153  B/6
UABC80
-
UAF42 8/6
UBC41 8/6
UBF#80 8/8
UCH42
9/6
UCHs1
8/~
UCLs83
13/6
UF41 7/6
UF89 6/6
UL41 8/8
ULss 7/-
UY4l 7/8

uyss 7/
VP&B 17/6
81M 6/~
W142 8/6
w719 7/6
w721

vV
5Y3GT 8/6
524G 10/~
6A8GT

1
G6ALS " 6/

6F13  10/-
6F5G 416
6J1GT 716
6KT  2i-
6K7G  3/-
6K7GT

8/6

SEND FOR LISTS.
Quotatioms given for any types not listed. Obsolete and old
ypes a speclality.

ALL VALVES LISTED ARE NEW STOCK
.0. or C.0.1). Postage 3d. per valve.

6K8G 7/8
6K8GT

9/6
6L1 13/~
6L8G  7/6
6L18 10/
6L19 17/6
6NTG/GT

6/6
6SLTGT

6/-
6SNTGT

5/6
6V6G  b/-
6X5GT _5i-
8T 10/
7Y4 16

816
12K7GT
12K8GT

0/~
12Q7  8/6
12Q7GT

8/6
35Z4GT
50L6GT

/-

Sekoksteioksoioioksiorsok ook ook sk ok kR kR

% DUKE & 0. (London) Ltd.

6213 ROMFORD RD.
MANOR PARK, E.I2
ILFord 6001/3,

Stamp for FREE List.
9 a.m.~—6 p.m. Half day Thursday.

12 Z55Rree TV TUBES
21 in. \7in. 15, 14, 12in.
9916 90!- 70!-

Insurance and Carriage 15/6

£l extra without old bowl, refundable if same received
within 14 days.

*
*
*
*
*
*
*
*
.
*
*
*
*
*
*
*
*
¥*
*
*
*
i 36-24 and 14KP4 /
3¢ I“ Salvage purchase of Rental -
) !
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

* replacement stocks. Carriage 5/-

COMPLETE TELEVISIONS
EX-RENTAL SETS I7in. £IL |ooee

Excellent table models. ITA/BBC.
Famous manufacturer. Personal
collection advised. Ins., carr., 25/-.
{Regret some delay).
12 months' guarantee on tubes.
3 months' guarantee on chassis
and valves.

14in. £7.10.0

ITA/BBC. As |7in. Ideal for
caravans, chalets, weekend bun-
galows, etc. Personal collection advised. Ins., carr. 20/-

sofokskokokkokorokok skakskolskoksokok sk ok sk sk oK

% TAPE RECORDER | SPEAKERS
% AMPLIFIER  £9.15.6
% By famous manufacturer.

Superb  4-valve amplifier. 8,9

Two controls and superim-
pose switch. Sockets for
Mike and Gram. Size |11 x 4 x
6in. Ins., Carr. 4/6. Drawings | 6in.—8in.—7in. x 4in. Money,

FREE with Order. back guaranteed. Enquire for
VALVES g‘th&erP‘sst Ex. mfd. salvage.
Salvage Guaranteed _———— T e~
Eath ELLIPTICAL SPEAKERS

3 sD2, r
A‘La 6AM6, D1, 6D2, §F12, Brand

3, 6FLi, 6F15, D3, D7, new. Slot !
, bD6, EABY, EBSL, ECU3L, type 8x3m and7x
EF5y, EF9L’ UB4L [4in. P

MINIATURE SPEAKERS
6L1, 1&;‘,“?51'25, spog, | THREE INCH.
16/9

1695, B3G, KI4l, Brand new.
KTW61, N142, 2, | Post & Packing 1/-,
Usl, U85, UAF42, UBISO,
W7, W
AN R TRANSISTORS
Complete Post
L 1}
B3, bll‘lrl ';on Lor1y, 2001, e 47’6. Free
'S EDISWAN
xcCiel, 8/9. \5113, 89,
G.E
114, 6/9, <74, 9'9 "—873,8'9.
b . MUL RD
R0 PYSL PYaS D ocs1D, 6/9. oo44. 99,
Wb [RRL, R, 1 2—0cs81, 6/9. 2—0C4s. 8/9.

Postake? 1-7¢., 6-1/6.. 12-2/8. Diode, 179.

SOLO SOLDERING TOOL
i2/6

110 v., 6 v. or 12 v, {special adap-
tor, for 200/250 v., 10/- extra).
Automatic solder feed including
X reel solder and spare parts. It
X is a tool fcr electronic solderlng
or car wiring. Revolutionary in design. Cannot burn. In light
% metal case with full instructions for use. Post 4/-.

Sekspokskokokeokokob sokotokokoookoorokokok kR Rk ok ok oK

AR IR R R R R ROk KK

k**********************************************************%*
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TRANSISTORISED
STETHOSCOPE

Trace signal right through:
Radio. TV, Tapeamplifier,
Hi-Fi, etc.—simplest way
to fault find—carry it like a
fountain pen—all parts in-
ciuding transistor barrel
c¢rystal, everything except A
battery. 12/6 plus 1/6, data
included or separately 1/8.
Or complete with deal ald
type earphone, 20/-.

Transistors for R.F.,
F.M,, TY and U.H.F.

Frequenclesquot,edareapprom cut-oﬂ
SB 078 15-20 Mc/s. 8/6
SB 303, 20-30 Mc/s.
SB231K. 40-50 Mc/!
American 2NIT

SEND

S.A.E. for transistor list and
cireuits.

TV Service Sheets

200 sheets covering the most popular
post-war _ Televisors by leading
makers—Cossor. Ekco. Ferguson,
Pye, etc. Giving circuit diagram,
component valves, I.F, {requencies,
etc. £2, post free.

PRACTICAL TELEVISION

TV CABINET

FOR
177 MODEL

Really weil made
and finished with
polvester lacquer,
Originally ntended
for Philco sets. Price

35/

plus 10/- carriage and
insurance.

March, 1962

DEPOT BEING
CLEARED

Unused puarts offered at very low prices.

Set of 3 Plessey Parts, comprising
line cutput E.H.T. transformer, wide
single scanning coils and width con-
trol. 37/8, the 3, with diagram.
Crystalate TV Mask. 147, 5/=; 17°,
10/-, post 2/6.

Metal Rectifier. 250 m
equivalent to the R.M. 5.. 10/'

—250 v—

B7G Valve Holders with skirt for
scanning can 5/- per dozen, less skirt
2/6 per dozen.

THIS MONTH’S SNIP

BRAYHEAD
TURRET
TUNER

Band 3 cotls.

or with valves 25/- each,
post 2/6.

complete with Band 1 and
New but re-
moved from unused equib-
ment. Less valves 15/-each

30 ohm (¢-ax, low loss expanded
polythene, 5d. per yard.

Conneeting Wire, 25 s.w.eg, P.V.C,
covered, 100ft. coils 2/- each, 10,000
yvards, £7,10.0.

LT
input.
secondaries,
case 25/~
insurance.

rransformer standard mains
1250 volt output. two other
potted in heavy cast
plus 6/8, carriage and

TV from Car Battery, D.C.—A.C.
converter with automatic voltage
control tor running TV set from 2%
volts supply. really beautiful job in
grey case with handles £45. Carriage
extra on cost depending on distance.

V.(C.R. 37C Cathode Ray Tube
dtrect replacement for V.C.R.97, 8/6,
carriage and insurance, 6/6.

ELECTRONIC PRECISION EQUIPMENT LTD.

® Orders received by post are despatched from our warehouse, 1lept.

order to this address.

520 High Street North 42-46 Windmill Hill

5, 66 Grove Road. Eastbourne, and to save time, pleage post your
Please include enough for postage. Callers, however. should use one of the lollowing addresses:

266 London Road 29 Stroud Green Road

246 High Street

Manor Park, E.I2 Ruislip, Mddx. Croydon Finsbury Park, N.4 Harlesden, N.W.10
~y , ] p r N Al r YR
‘ ‘ NEW'! TESTED! GUARANTEED! e e
SETS 1R3,185, 174 384 5V4 DAR9L, DF9L. DKsL, DLo2. DLS4 .. Set  for 19/ SEND NOW
DA, DF96, DKS6, DLY6 . . \ ) / FOR OUR
LATGT 13- [ 6L19 1/ | 0CIS  13f6 | BBCH 8- | EZL 7= | U50 8- | |
8/- | 6LD: 8/- | 30FL1 10/- | EBFS0  8/- | EZ80  6/3 | U52 a/8 N\
lH3ar o | 6P 10/- | 30L15 11/- | EBFeS 8/9 | Ez8i  6/8 | UTs 4/6
INSGT  9/- | 6P25 8/6 | 30PL1 10/- | EBL21 13/6 | KT33C 7/~ | U181  14/6 ALPHA
1R5 6- | 6P28 1/ | 0P12 /8 | BCCH 18- | KTal 116 | U 120 || __SW_ g
154 8)- | 6Q7G "8/~ | WPL13 11/ | ECC81  5/- | KT44 5/9 | UBL  17/- 5
185 5/3 | 6QIGT  8/8 | 35A5  14/- | ECC82 /3 | KT6l  9/6 | U291  16/6
1T 3/8 | 6SLTGT 5/9 | 35L6GT 8/3 | ECC83 7/~ | KT63  6/6 | Usol  18/9 / \ CATALOGUE
[ R Bt o) 2 BB ws w8 Ui '
. - 5 = 4
I N W st o gp MU0 | ULY R(|SEND = IN STAMPS TO
8l 8 - | uBca 79
Ty |t | e Bt sl ag S by | ARG OODCL TR (0
Y il 3 3 BF89 Tl
BV4G  7/6 | 6/30L2  9/9 | B 8/6 | BClidz 8/9 | PCFe0 7/ | UCCsa 13/3 | [ 103 LEEDS TERRACE, WINTOUN ST.
5Y3GT 6/- | TB6 9/- | CL33  12/3 | ECH81 7/9 | PCF82 8/- | UCCS 7/8 | |LEEDS, 7 TEL. 25187
574G 9/~ | TBT 7/8 | DAC32 ~'9j- | ECL80 7/6 | PCF86 14/- | UCF80 14/ 0 .
6AL5  3/9 | 7C5 7/8 | DAFOL 5/3 | ECL82 9/- | PCL82 9/- | UCH21 13/6
6AM8  3/6 | 7C6 718 | DAFS6 /8 | EFs0  4/6 | PCL83 11/6 | UCH4Z 8/
6AQ5 /- | THT 718 | D 9/- | EFa0 12/8 | PCL84 10/- | UCH8] 8/-
6ATG 619 | 7S7 9o/~ | DF 9/- | EF4l 1 CL85 13/6 | UCLS2 9/9
6BA6  5/9 | TY4 7- | DFA1  3/8 | EFs0 /9 | PENA4 11/- | UCL83 13/3
6BE6 5/ | 10C2  17/- | DF9%  7/6 | EF /9 | PEN36C 8/- | UF4 7i- All types
6BHSB 5/9 | 10P13  14/6 | DH76 4/9 | EFg6 /! PL36 1/6 | UF42 5/6 ypes
6BJ6  5/9 | 12A’ 71~ | DH 6/9 | EF89 7~ | PL8L  9/6 | UF89 il z z !
6BR7  12/6 | 12A’ 5/- | DK32 11/~ | EF9 3/8 | PL82 7/- | -ULAL 8/- 12 ..17 ONLY 30 -
6BWE 8/ | 12AU7 6/3 | DK91  8/- | EF92 319 | PL83 /8 | ULss  6/8
6CD6G 27/3 | 12AX7  7j- | DK92  7/6 | EL33  9/6 | PL8:  8/8 | UM: 14/ .
Mo 05| up B \eeh o ws) RdR ans) o sl AN e e o
- 5 6 7, Y
SE R0 | MOGT g8 Brm  ge B ge | B | U B[ WHY PAY MORE?
b 3 | E P e8| Uvss e8| T
skm 10 | U451 19/6 | DLed 7 | EM@ 8- | PYSS 7@ | VR4B ol AT (s e e it G (2D
AT 1/11 | 2F2 17/- | DLS6 718 | EMS81 8/- | T4l 9/8 P4l 51- give excellent results, and complete satisfaction,
GKBS g’: %I&é(} lg;: gﬁgggo g;g %:glgf g; H%?l 12;% “vl’_’éfi?l lg;g or money refunded. Please state type required.
GKSGT BLEGT 7/0 | EBOL /6 | EY6S  ¥8 | UB  1pis | WIT 318 || raiway staden o i mee of nerest
6L18 10/- 2524G 8/6 | EBC33  5/- | EZ40 U2 10/- 1 Z71 3/6 Carr. up to 17in, 10/-; 21in. 12/8.
READERS RAD l O 77wl I SRS LAST 1o
xtra,
Any Parcel {insured STOCKS LAST TO
24, COLBERG PLACE, STAMFORD HILL,  Asanst Damage In)|REGENT SUPPLIES Dept. P.T.
Any C.0.D. Parcel 3/- || 124 Athelstan Rd., Southampton

LONDON, N.16

STA. 4587

extra.
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March, 1962 PRACTICAL TELEVISION iii

TELEVISION TUBES
RE-BUILT BY “RE-VIEW”

PRICE:
12in. .. £4.100 I
Correct voltage heaters
14in. ... £4.15.0 All types
I5in. ... £5. 0.0
[7in. . £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 Croydon, Surrey
Tel.: THORNTON HEATH 7735

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Terms to the Trade

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the btest paid engineering posts. It tells
you how you can quickly prepare at home
for a recogniied engineering qualification
and cutlines a wonderful range of modern
Hom.e Study Courses in all branches of
Engineering. This unique book also gives
full details oI the Practical Radio & Elec-

WHICH 1S YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Producttan Eng.,
Building. Plastics,
Draughtsmanship,
Television, ete.

RACTICAL
Equw ENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.¥. Electronics, Etc.,
A.M.Brit.1.R.E. City & Guilds
Radio Amateurs’' Exam.
R.T.E.B. Ceruficate
P.M.G. Certificate
Practical Radio

INCLUDING
TOOLS!

———
The specialist Elec-
tronics  Division of
BIE T fimcorporat- o
mgl:.,\!.l. Dustrrures ) e
NOW offers you a
realigboratory train- §
ing ar home with M
pracnical equipment.
Ask for details.

tronics Courses, administered by our n.a'i’o &hlelviEsion Servicing @ [, E.T

Specialist Electronics Training Division— GET SOME ractical Electronics ere el

the B.I.E.T. School of Electronics, explains | LETTERS AFTER E'“"x:‘;’;&?;’;"""‘ SCHOOL OF

the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you low to qualify for five years

promotion io one year, (RS POST LOUPON NOW 7

We definitely Guarantee ""1_-"_"""? £ B Please send me your FREE 156.page £ ]

PP y bu 9 AAM|I0MB| | **EMGINEERING OPPORTUNITIES™ ] | |
NO PASS — NO FEE L W (Write if you prefer not to cut page) [ ]

Whatever yvo i

o miss. readmi s amoss ook T vod are | thvaGuiie | W ONAME.. oo e u

AR SN G”']":‘HEELRIS\E OFPORTUNTTIES en. b Mcfgucam" a .

fg&y;’_h(;_g - et ] ADDRESS 2

: [ ]
BRITISH INSTITUTE. OF ENGINEERING : -
TECHNOLOGY (incorporating E.M.I. Institutes) B n
SUBJECT OR EXAM (St 20
(Dept. SE/20),29 Wright's Lane, London, W.8 g sueictor exam _ L m

THE 8.1.E.T.
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PRACTICAL TELEVISION

March, 1962

CRT BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST
2 V.0 4V. 0R 63 V. OR 10.

13.3 V MAINS INPUT. /8
TYP 2. HIGH QUALITY. LOW CAPAC-
ITY 10115 pF. OPTIONAL BOOST 259 5'.(1);/"6

. MAINS INPUT. MULTI OUTPUT 2.
. 10 and 13 VOLTS. BOOST 2251",\1

Full instroctions supplied.

TRIMMERS. Ceramic. 30, 50, 70 pF, 0d.; 100 pF,
150 pb, 1/3; 250 pk, 1/6; 500 p¥, 750 pF, 1/9
RESISTOR Prelened values. 10 ohms to 10 meg.,

widds & 1w., 6d; 1) w.,8d.;2w., 1/
HIGH STABILITY i w., 1"(,. 2/-. Preferred values.
lou ta 10 meg. Ditto, 5%, 1000 to 5 meg. O, 9d.

3

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.

{rom 13/8.
FRAME OUTPUT TRANSFORMERS, from 27/6

HIGH GAIN TV PRE-AMP KITS
BAND I BBC
Tunable chanpels 1 to 5. Galn 18dB.
ECCH4 valve. Kit price 20/6 or 48/8 with power

Aatl 1 e
B D R TORS pack. Details 6d. (PCC84 valves if preferred.)
g Wi og’;?,‘f‘m 00’51‘5,,,? {;/3 BAND III ITA—Same prices.
By AE Tunable chauuels 8 to 13. Gain 17dB.
125K 10 50K 10 w. - ECC84 valve. (PCCB4 valves It preferred.)
AMERICAN “BRAND FIVE” NEW MULLARD TRANSISTORS
PLASTIC RECORDING TAPE A“dmo 7;6 0045 g;g
Double Play ;.‘“‘ rcell. %;88;: gg;é PSlpage Sub Miniature Condensers. O.1mFd, 30v. 1/3.
Loug PI i ASIG 1,24, 5, B, 25, 80, 100 mfd. 15 volt, 2/6 each.
oog Play  7in. reel, 1, /- | Reels Weyrad Printed Circuit Components in 8tock.
53in. reel, 1,200t 23/8 | 3 in. 1/6 Book 2/-. 7 x 4in. Bpeaker 350 25/
5in. reel, 900ft 18/6 | 4 in. 2/~ J ;
51in. 2/-
Standard  7in. reel, 1,2008t 25/~ | 67 in. 2/-
5in. reel, 6007t 168/~ | 7in. 26 BAKER SELHURST

“Instant” Bulk Tape Erpser and Head De-
fluxer, 200/250 v. A.C., 27/8. Leaflet, 8.A.E

0.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6.
Multlratio, push pull, 7/8. Ditto, 10w, 15/8. Minia-
ture, 384, etc., 4/6. L.F. CROKES 15/10 11, 60/65
mA, 6/-; 10 H 85 mA, 10/6; 10 H, 150 mA, 14/-.

MAINS TRANSFORMERS 200/250 v. AC.
Postage 2/~ each transformer.

STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rechﬂerdﬂv la.5v.

2 a. or 4 v. 2 a. 22/6 ditto, 350-0-350 .. 28/6
M!NIATUEE <00 v. 20 mA, 6.3 v. 1 a. 1078

DGET, 220 v. 45 mA, 6.3 v. 2 a. 15/8
SMALL 220-0-220, 50 m4, 6.3 v. 2a. 17/8
STD., 250-1-250, 65 mA, 6.3 v. 3.6 nA 1776
HEATER TRANS. 6.3 v. 1} amp. 78
Ditto, (Apped sec. 2, 4,6.3 v, 14 amp. 8/6
Ditto, gee. 6.8 v. 3 amp 0/6

1
GENERAL PURPOSE LOW VOLTAGE, 2a,

4, 5, 5. 8, 9,10, 12, 15, 18, 24, 30 v. 2/8
AUTO TRANSFORMERS. 150 w. 22/8
0, 120, 200, 230, 250 v., 500 w. 82/8

ALADDIN FORMERS and core, in., 8d.; iin., 10d.
0.3in. FORMERS 5937/8 and Cans TV1/2. }in. sq. x
3in. and {lu. sq. x 1{in., /- ea., with corcs.

SOLON Soldering Ifron, 200 or 240 v. 25 w. 24/-,
MAINS DROPPERS. 3in. x 1jin. Ad{. Sllders,
0.8 amop., 1,000 ohms, 4/3. 0.2 amp., 1,000 ohms, 4/3.
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100
ohms per ft., 2-way. 1/= per 4., 8-way, 1/- per ft.
LOUDSPEAKER P.M. 3 OHM. 2}ln.. 3in., 4in., 19/8.
5in. 17/6. 8in. Plessey, 18/6. 7in. x 4in. Rola, 18/8.
6§in. Rola, 18/8. 10 x 6in., 27/6. 10i1n. 30/-,
4in. Hi-Fi Tweeter, 25/-. 12 in. R.A, 3
STENTORIAN HF1012, 10in. 3 to 15 ohms, 10w., Bﬁl-
[2in. Baker 15 watt 3 ohms, or 15 ohms, 90[—
CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. OA81,3/-
HIGH RESISTANCE PHONES. 4.000 ohms, 15/- pr.
MIKE TRANSF. 50 : 1, 3/9 ea.; 100 : 1, Potted, 10/8.
SWITCH CLEAKER. Filuld squirt spout, 4/3 tin.
TWIN GANG TUNING CONDENSERS. 365 pF
miniature lin. x 1}in. x 1§in., 10/, 500pF 8tandard
with trimmers, 9/-; midget, 7/6 with trimmers, 9/-.
SINGLE, 60 pF, 76 pF, 100 pF, 160 pF. 5/6.
Bolid dielectric 100, 300, 500 pF, 3/6.

New and Boxed. VALVES 90-day Goarantee.

1R5 7/6|0K8G  7/8| EABCS0 8/8 HABCSO

185 7/6|6L6G  10/6|EBS1L  8[- 12/8
1T4 6/-|6N7M  8/8|EBC33 8/8|HVR2A 6/6
2X2  3/6[6Q7u  8/B[EBC41 8/6/MU14  9/-
384 718{63A7  8/-|EBF80 10-| P61 a/8
3v4 7/6[68J7M  B8/-/ECC84 9/6/PCC84 9/6
5U4 7/6{63N7  8/6|ECFs0  9/6/PCF80 9/6
5Y3 7/6|AV6G  8/8/[ECH42 10/8| PCL82 11/8
624 9/6[X4 7/6|ECL82 10/6|PEN25 6/6
6AM6  5/-[5X5 8/8/LF39  b5/6|PLS2 10/6
6BS 5/-12AT7 .8/-/EF41  9/8/PY80 78
SBE6  7/6]12AU7 8/-|EF50 5/6|PY8L  9/8
6BHS B/6]I2AX7 8/-|EF80  8/-[PYS2 7/8
6BWG 9/6|12BK6 8/8|EF86 12/6/3r61  3/6
6D6 8/-[12K7  6/8|EF91  5/-(UBC4L 9/6
6FG6G  7/68(12Q7  6/6(EF92  5/6|ECHi2 9/6
6H6 8/6|35L6  8/6|EL32  B/6|UF4]  9/6
635 5/6|3524  7/6|EL84  8/6|UL41  9/8
838 65/6/80 9/6|EM81  9/6|UY41  8/8
6J7G _ 6/8/807 5/8/EZ40  7/8|U22 8/8
6K6GT 676954 1/8|EZ80  9/6/VR105 9/6
6K7G  5/6!EA50 1/8'E1148 1/8VR150 9/6

RADIO COMPONENT SPECIALISTS

C.0.D. 2/- extra.

Post 1/, unless otherwise stated.

LOUDSPEAKERS

12in. Baker 15w. Stalwart
3 or 15 ohms

45- 13000cps .. 80/
12in. Baker Stalwart foam (}
sugpension, 15 ohms.

40-13,500 c.p.s. .. £6
12in. Btereo, 12 w.,
35-16,000 c.p.s. .. £8

12in. Baker Ultra Twelve,
20 c.p.s. to 25 kefs. £172.10
15in. Bass Auditorium
Mk .II, 35 w.

CRYSTAL MIKE INSERT by Acos Precision
enginecred. 8ize cnly 1{in. by 1in., 8/6.
ALUMINIUM CHASSIS. 18 s.w.g. undrilled.
With 4 sides, riveted corners and lattice fixing
holes, 2}in. sides, 7 x 4in., 4/8; 9 x Tin., 5/8;
11 x 7in., 6/9; 13 x 8in., 8[8 14 x 1lin,, 10/8
15 x 14inA, 12/8 18 x 16 x 3in., 16/6.
ALUMINIUM PANELS. 185.w.g. 12in. x 12in.,
4/6; 14 x 9in., 4/-; 12 x 8in., 8/-; 10 x 7in., 2/3.
JASON F.M. TUNER COIL SET, 28/-, H.F-
coil, aerial coil. Oscillator coil. Two LF. trans.
10.7 Mcfas Ratio Detector and heater choke.
Circuit book using four GAM6. 2/6.

COMPLETE JASON F.M. KIT, FMTI, with
Bet of 4 valves, etc., £6.5.0.

BBC TRANSISTOR RADIO. Med. and Long
Wave. Two transistors and diode. Complete
kit, 32/8, phones 7/6 extra or Deaf Ald Earpiece
718. Details 6d.

465 Kofs. SIGNAL GENERATOR. Total cost
15/-. Usen B.F.0. Unit ZA 30038 ready made.
POCKET SIZE 2} x 4} x lin.

Blight modifications required, full instructions
sunplied. Batteiy 7/6 extra, 69 v. + 1} v.

| F. TRANSFORMERS 7/6 pair
465 Kc/s Slug Tuning Miniature Can. 13 x 3§ x
jin. Higb Q and good bandwidth. Data sheet
sapplied.

GOMPLETE RADIO
£4.19.6 post free

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

Size 9 x 6 x 54in. high. Tested ready for

use. 200/250 v, A.C.—D.C. Mains.

i B
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RECORD PLAYER BARGAINS

Postage 2/- each. t

Wacid's finar &opesd Amtmchenger

4 8peed Autochangers, B.S.R., U.A.8  £6.
4 Bpeed Autochangers, B.8.R., U.A.14 £7
R., U.A.12 8tereo/Mono

Garrard Model Autoslim

4 8peed Single Players, EM] .. . 28
Garrard TA Mk.11, GCB Head X
Garrard Model 48P GC8 o
Garrard Btereo Heads, £2 extra,

Amplifier player cablnet.s (except l H.F)

2-valve amplifier and 64in. apeaker .. 9

8-valve amplifier and 6}in. speaker ..  106/-

Wired and tested ready for use with above.

All sapphire styli avallable from 6/-.
ohm

80 gh». COAX

Beml-alr 1in:
Tosses cut 50%

40 yds. 17/8

60 yds. 25/-, 6d' yd.
Frmge Quam,y

Atr Bpaced I'-

Yolume Controls

Tong spindles. Guaran-
teed 1 year. Midget
&K ohms to 2 Meg.

No. 8w. D.P.8v.

8- 4/6
Linear or Log Tracks.

"RIPLEXERS Bands I, I, IX 12/8
1/, LEAD SOCKETS.. 2/-

PANEL SOCK'ETS 1/- - OUTLET BOXES. 48
BALANCED TWIN FEEDER yd. 6d. 80 or 300 chms,
DITTO SCREENED per yd. 1/6. 80 ohms only.
WIRE-WOUND POTS, 3 WATT. Precet Min,
TV Type. All valuc 25 ohms to 26 K., §/- ea.
%0 K., 50 K., 4/-. (Carbon 30 K., to 3 meg., 8/-).
WIRE-WOUND 4 WATT. Pots Long Bpindle
¥alues. 50 ohms to 50 K., 6/8; 100 K., 7/6.
CONDENSERS. New Stock. 0.001 mfd. 7 kV.
T.C.C., 5/6: Ditto, 20 kV., 9/8; 0.1 mtd., 7 kV.. BIG'
Tubular 500 v. 0.001 to 0.03 mfd., 9d 1/-;
@.25,1/6;0.5/500 v., 1/9;0.1/350 v, 9(! 0. 01['1 000 v,
(.1/1.000 v.. 1/8; 0.1 mtd., 2,000 Volt.a SI

CERAMIC CONDS. 500 v., 0.3 pF to 0.01 mid., #d.
SILVER MICA CONDENSERS 10% & pF to 500 pF.
14-; 600 pF to 3,000 pF, 1/3. Close tolerance
(+1 pF) 1.5 pF to 47 pF, 1/6. Ditto 1% 50 pF to
815 pF, 1/9; 1,000 pF t.o 5, 000 ol 8f-,

New Electrolytics. Famous Makes

TUBULAR TUBULAR CAN TYPES

1/350v. 2/-|50/350v 5/8116/480v. 5/~
2/460v. 2/3(100/25v. 2/-132/350v 4/-
4:450v. 2/3|250/25v. 2/61100/270v 5/8
8:i450v. 2/3|5600/12v. 3/-12,800/3v. 4/-
8i500v. 2/8|8+8/450v.  3/6(5,000/6v. 5/-
15/450v. 8/-(8+18/450v. 3/9 3"+34/450 6/~
16/500v. 4/-(8+16/500v. b/ 32+32+3‘2[350v7l-
3%/450v. 4/8|16+16/450v. 4/3|50+60/350v, -
25/25v. 1/9|16418/500v. 6/-(64+120/350v. 11/6
B54/50v. 2/-|32+32/350v. 4/6|100+200/2703v. 12/6

RECTIFIERS SELENTUM 800 v. 85 mA, 7/8.
CONTACT COOLED 250 v. 50 mA, 7/-; 60 mA, 8/6;
8% mA, 9/8; 200 mA. 21[— 800 mA, £7/6.
COILS Wearite "“P" type, 8/- each. Osmor Midget
‘3" type adj. dust core trom 4/-, All ranges.
T.‘LETRON L. & Med. T.R.F., with reaction, 8/8.
FERRITE ROD AFRIALS. 8/0; M. & L. 18/6.
T.R.F. COIL8 A/BF, 7/- palr. H.F. CHOKES, /6.
FERRITE ROD, 8In. x {in. dla., /8.
FULL WAVE BRIDGE SELENIUM RECTIFIER;
2,6 or 12 v. 1} amp., 8/8; 2 »., 11/8; 4 »., 17/6.
CHARGER TRANBPORMERS Tapped ﬂnpnt 200/
230 v. for charging at 2, 8 or 12 v.. 1} amps., 15/6.
2 amps., 17/8: 4 amps., 22/8, Circuit Included.
VALVE and TV TUBE equivalent books, 8/6.
TOGGLE SWITCHES. 8.P. 2/-. D.P.8/6. D.P.D.T. 4/-
WAVECHANGE SWITCHES
8 p. 4-way 2 wafer long spindle # 6[0
2 p. 2-way, or 8 p. 3-way short svlndle 2/6
2 . 8-way, 4 p. 3-way, 4 p. 3-way long lplndlﬂ 3[0
5. 4-way, or 1 p. 12-way long spindle o
VALV‘EHOLDERS Pax Int. Oct., 4d. EP50. EAHO.
6l BI2A, CRT, 1/3. Eng. and Amel' 4, 5, 6 and
7 pln, 1/-. HOULDED MAZDA and Tat. Oct ed
7G, B8A, B8G, BOA, 6d. BTG with can., 1/8
BQA with can., 1/, CERAMIC EF50, B7G. "BOA.
Int. Oct., 1[- B Cans B7G, B9A, 1/-
SPEAKER FRET. GOLD CLOTH. 17ln ’ %ln 5/-.
25in, x 85in., 10[-. Tygan 52In. wide, 10/- ft.; 6.
wide, §/-, Green or red, etc. 8amples 8.A.E.
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