THE ‘LINES’ BATTLE

The truth behind the present
controversy.

HOW TV SETS WORK

The tuner circuitry is explained
in this first article of a new

series.

THE P.T. MULTIMETER

Making a cabinet and calibrating
this latest Practical Television

design.

TV AERIALS

Understanding dipoles, direc-
tors, reflectors, and impedance
and resonance.
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Improving receivers
with frame Hd valves
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Build yourown Aerials...

&

MARLBOROUGH, WILTS. Phone: 657/8

A

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

-
1C3 8/- 6BE6 7/-'12AH8 10/- DH76 7/8 EF80 12//6
1F1 8/-6BHA  5/9 12AT7 8/-| DH77 6/-| EF86 8/~ PL82 -
1F3 7/8 6BJ6 5/9‘12AU7 5/8 DH142 8/8 EF91 4/-PL83 7/8
1FD1 8/- 6BR7  8/8 12AX7 6/- DH150 10/-| EF92  5/8 PY81 6/9
1FD9 7/8 6B87 10/6/12BE6 8/8| K91  7/8| EL41 8/8 PY82 7/8
14 6/8/6BW6  7/8/12BH7 10/6| DK92 7/6 EL84 7/- PY83 78
1P1 8/- 6RW7  7/-|12K8GT11/- DKY6  8/- EMs4 10/-|R19 11/8
1P10 7/8/6C10 8/-112Q7GT 7/6| DL.82  7/8| EM85 10/-(U26 8/6
1P11 7/6|6D2 4/-116A5 8/-/DL94  B/8/EY51  7/8|U52 718
1R6 6/-|6F12 4/-125A6G  8/8 DL96 8/-|EY81 10/-|U76 v/6
186 6/-(6H6GT 2/-/25L6GT 7/8| EB91 4/-| EZ40 7181078 5/~
1T4 7/8|6J7GT 7/6/25Z4G  8/-| EBC41 10/-| EZR0 8/-|UBC41 8/8
1058 5/6/8K7G  5/8/30C1 8/9|EBFR0 8/8| EZ81 8/8 | UCH42 9/6
3Q4 8/-16K8G 8/-|30L1 7/-| ECC81  6/-| KT33C 8/-|UF41 8/6
384 7/8/6Q7G 5/8|35L6GT 9/-1ECC82 6/6| KT68 11/8 UL4L 8/8
av4 6/8/68L7GT @/- 35W4 8/8( ECC83 6/-|N17 7/6/UY41 7/6
804G 7/6‘68N70T 6/-|3524GT 8/-|ECC84 7/8(N18 8/-| W76 8/8
6V6G  7/6(53KU 10/68| RCF80 8/6|N19 78|(wi142  8/8
5Z4G 9/8/6X4 b/-|6763 7/86|ECF82 8/-[N709 7= X17 7/6
6AK6 6/6/6X8GQ  5/-180 8/-|ECH42 8/- PCC84 6/8|X142 9/-
6ALS 4/-8X5GT 8/-|DAF91 7/8| ECHS8] 10/-| PCF80 6/8|X150 9/-
6AMS  4/.|7B7 7/6| DAF96 8/-| ECL80 8/8 PCFB2 7/-(Z77 4/-
6ATS 8/-'787 8/8|DF91  7/8IECLA2 9/-(PCLA2 8/-'ZD17 7/8
High 8tability Resistors iW 5% 50 Q to 1M, 82, Midget Ceramios 500 v. 8d.
Coax. Super quality }in., 6d. yd.© Plugs 8d. Bockets 9d. Silicon H.T. Reots.
250v. 300 MA 1" x }” 17/6.  Contact Cooled 250v. 50 MA 6/8, 85 MA 8/6.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch
4/- Lesa switch, 2/8. Values 10K to 2M, BO9A, B7G v. Holders 8d., Bcreens
ad.

VALVES MATCHED IN PAIRS
ELB84 17/-, N709 17/-, 6V6G 17/-, FBW6 18/- per pair. Push Pull O.P.
Transformers for above 3-15 7 14/8. P. & P, 1/6. 12in. P.M. 8peakers
3 2 24/6. Raker's "Selhurst” 12in. 15 0 15W, 90/~. 12in, Btereo Mode!

£7.7.0.

SETS OF VALVES
DK91, DFS1. DAFIL, DL92 or DLO41 ..18/6 ECH42, EP4l, EBC4L,
DKB86, DF96. DAK96, DLO6 .......... 27/6 EIAl, EZ40....., 37/6
1C3, 1F1, 1FDIL, IPL.. ... ... UCH42, UF41, UBC41,
1R5, 1T4, i85, 334, ar 3V4 / Ul4l, UY4l...... 35/-
Postage and packing 6d. Over £1 post free, €.0.D. 2/6.

11 7/8/6BA6 6/- 8D3 4/- DF96  8/- EF4l 8/-| PCL84
J 8/-| PL81

-
e

THOUSANDS

OF SATISFIED PEOPLE

VIEW ON | E.M.S.

REBUILT TELEVISION
TUBES

Y A NEW GUN IN EVERY TUBE

% BUY DIRECT FROM THE FACTORY
% 18 MONTHS’ GUARANTEE
2i

nch £5.0.0 14 inch £5.10.0
17 inch £6.10.0

Immediate dispatch on receipt of Remittance
Carriage and insurance 12/6 extra
£1 Refunded on receipt of your

old Tube

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

SPECIAL TERMS TO THE TRADE

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

STAMFORD HILL 3267 & 5555

wWwWw . americanradiohistorv.com
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PERFORMANGE
EQUAL TO A HIGH-PRICED INSTRUMENT

ADOPTED by the G.P.O.

OUTSTANDING FEATURES:

% Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C.

% D.C. Current 50uA, to 1 Amp. Y% 20 Ranges.

% D.C. Volts 0.3 v, to 1,000 v. (25 kV by probe).

% A.C. Volts 10 v. to 1,000 v.

% 3 Resistance Ranges from 0-20 megohms (self-contained).
% Meter 404 A 3iin. arc.

% Accuracy D.C. 3%, A.C. 4%.

% Dimensions 5} x 3} x 13in.

RETAIL PRICE: £ IOQOQO

Complete with instruction Manual
and interchangeable test prods and
clips. High quality leather case, if
required, £2.5.0.

H.V, Probe for 25 k¥ ... £5.5.0

Credit Sale Terms available

9 monthly instalments of
£1.4.4

Werite for fully illustrated literature to:

TAYLOR ELECTRICAL

PRACTICAL TELEVISION

57
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1000.VA G,

INSTRUMENTS LIMITED

Montrose Avenue, Slough, Bucks. Tel: Slough 21381 Cabies: Taylins Slough

METAL INDUSTRIES GRDU?
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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.

LiA, Ll "Iy 12ACE |578 (77 [] FEA) = HY R 201- P4 5] ]

OB2 1716 (6F6G 7/-112AD6 17/8 (78 66 (D72  15/-[EFSO(E) 5/-|HVR2A 6/« [PY3) 17/- [UBF89 976 (Z77 46
OZ4 5/- [6F12 4/6 [12AE6  14/3 |80 9/-|DL92 7!-1EF54 5/-|KF35 8/6 1PY32  12/6 {UBL2) 23/10 | Transistors
1AS 6/- |6FI3 1176 [12AH7  8!- (83 15/- | DL94 7/6[EF73  1076|KL35 8/6 |PY80 776 |UCC84 14/11 |and dioces

1A7GT 12/- {6F23 10/6 |12AH8 1276 |85A2  16'-|DL96 8/6/EF80 6/-|KLL32 25/2 |PY8I B/6 (UCC85 9/-|CGIC 3/
1C5 126 |6F24  12/6 |12AT6 776 [90AG  67/6 |DM70 76| EF8S 6/-1KT2 51 1PY82 71- |UCF80 17/- (CG4E 3=
1D6 10/6 |6F33 76 (12AT7 6/ [90AV  67/6 |EBOF  30/-{EF86  10/6/KT33C 10/- |PY83 8/6 |UCH21 2310 | CG6E 3/
1Gé 1716 16H6 3-112aU7 66 [90Ci 16/- |EB3F 30/-[EF89 9/-|1KT36 30/7|PY88 137 (UCH42 9/6|CG7E 716
IH5GT 1076 |6J5 5/- 112AX7 716 [90CG 3776 |EIB0F 34/6|EF9I 4/6/KT4! 23710 |PZ30 20/5|UCHSI 9/6 [CGIOE 3/
IL4 36 16)6 56 |12BA6  8/-|101 13/6 |[EASO 2/-1EF92 4/6/KT44  12/6 |QP2I 7-1UCL82 11/6|CGI2E 3N
ILDS 5/-16J7G 6/- |12BE6  9/-|150B2 18/ |EA76 9/6|EF97  13/7|KT61 1216 QP25 14/6 |UCL83 19/9 (GD3, 4, 5,

ILN5 5/-16J7GT 1076 |12BH7 21/9 [185BT 34/- [EABCBO 9/-|EF98  13/7|KT63 7/ 1QS150/15 UF4i 9/-| 6,8 4/-

INSGT 10/6 [6K7G 57- 112ISGT 4/6 (304 10/6 LEAC91  4/6|EFIB3  19/1{KT66  I5/- 10/6 |UF42 1276 |OA70 3.
iR5 6'6 |6K7GT  6/- [12)7GT 916 (305 1076 |[EAF42  9/-|EFI84 12/6|KT88  24'- |RI2 9/-1UFS0 1076 |OA73 3.
154 97- 16K8GT 10/6 | 12K5  18/4 [807 7/6 |EB34 2/6|EK32 8/6| KTW6! 6/6 (RIS 14/- | UF85 9/- |OA79 3.
1S5 6/-16KBG 66 [12K7GT 5/6 |956 3/- |EB4I 8/6/EL32 S/-|[KTW62 716 {RI9 20/5 [UF86  18/4 |OASI 3.
T4 316 16K25  20/5 | 12K8GT 14/- {1821 17!- |EB9I 4/-|EL33  12/6|KTW63 6/6 |[RGI/240A |UF89 9/-10OAB6 4.
1US 6-16L1 23710 112Q7GT 5/- [4033L 1276 |[EBC3 23'10|EL34 15/-|KTZ41 8/. 54/- (UL4| 9/- |OA9I 36

2P 27/2 |6L6G 8/- | {2SA7  B/6|5763 12/6 |EBC33  5/-|EL38  27/2|KTZ63 7/6 [RK34 76 |1UL44  27/210A95  3/6

3A4 6/- 16L6M 9/6 [12SC7  8/6 7193 S!- |EBC41  8/6|EL4I 9/-1L63 6/-1SPA(7) 1476 [UL46  14/6 [OA210 1I/-.

3AS 1006 [6L7GT  7/61125G7  7!-17475 7/6 |EBC81  8/-/EL42  10/6|MHL4 776 |SP4) 36 |ULS4 8/6 [OA2I1 20/-
387 126 |6L18 13/-1128H7 816 [9002 56 |EBFBO0  9/-|EL8BI 17/-/MHLD6 1216 [SP42  12/6 [UM4 178 |OC16 48!-
3D6 5/-16LD20 164 (12517 8/6 |AC/PEN EBFBI 14/3{EL83  20/5|ML4 8/6 [SP6I 3/6|UM34  17/8|OCI9 - 48/
3Q4 716 [6N7 8/-1125K7  6!-| S5-pin 2310 |EBF89  9/6|EL84 7'61MS4B 23710 |SU25 272 |UMBO  15/8 |[OC22  28/-
3Q5GT 976 |6P28  27/2(12SQ7 11/6 | 7-pin  I5/- [EBL1  30/6|ELBS  14/3 MUI2/i4 8/- [T4| 9/-lURIC 19/11O0C23 87/-
354 7/-16Q7G _ 6'6 [12SR7  8/6 | AC2PEN/ EBL2I 23/10/EL86  17/8/N37 ~23/10 (TDD4 12/6|UU6 20/5|OC26 25/-
Iv4 7/6 [6Q7GT I1/-112Y4 10’6 DD _ 12/6 |EBL3| 23/10|EL9I 5/-IN78 20/5 [TH41  27/2|UU8  2772|QC28 2§/.
SR4GY 17/6 6R7G  10/- | 1I9AQ5 10/6 [AC6PEN 776 |EC52 S/6/EL95  1076|N108 23/10 {TP22 IS/-TUYIN 191 |OC35 25/6
5U4G 676 |6SATGT 8/6 |19H1 10/- |AC/TP 34/- |EC54 6/-[EL820 19/1/N308 21/11 [TP25 IS UY21 17-|OC44 il
5vV4G  10/- [6SC7 7/6 120D1  15/8 |ATP4 5/- (EC70  12/6/EL82F 27/2|N339  15/- [TP2620 34/-[UY4l 76 1OC45  10/-
5Y3 6'6 (6SG7GT 8/-|20F2 2772 |AZI 1971 |EC8t 2776 EL822 19/6|Psl 376 |1TY86F 137 |UY85 7-10C65 2276
523 20/5 (6SH7GT 8/- (20LI 27'2|AZ31  10/- [EC92  13/7{EM34 976 PABCB014/3 [UI2/14 8/6 |VMP4G 15/-[OCé6  25/-
524G 9. |6SJ7GT_ 8/~ [20P] 272 |AZ41  14/3|ECC32 5/6(EM71 23/10|PCC84 8/- |Ui6 10/-1YMS4B 15/-|OC70 66
6A7 1076 [6SK7GT 6/-|20P3 23710 (B36 15/-1[ECC33 8/6/ EM8O 9/-lPCC85 96 [UI9 48/6 | VP2 1216 |OC71 66
6AB 9/- 16SL7GT 6/6 [20P4  27/2|BL63 7/6 |ECC34 25/2({EMS8I 9/- | PCC88 18/- [U22 8/-|VP4 15/.(OC72  8I.
6AC7 4/- |6SN7GT 56 |20P5 23710 |CI 12/6 [ECC35 8/6|EMB4 10/6|PCC89 1176 |U24 30/7|vP2B 1416 |OC73  16/-
6AGS  5/6(65Q7GT 9/-|25A6G 1076 |CIC 1216 [IECC4023710|EM85  17/8|PCF80  8/- |U25 18/S | VP4B 2310 [OC75 8/-

o~

6AG7 716 16SSTGT 8/-125L6GT 10/- [CBLI 2772 [ECC8I  6/-[EN3I  53/-|PCFS2 1076 |U26 10/-\VPI3C  7/-|OC77 15/- "

6AKS 8/- [6U4GT 12/6 |25Y5G 10/~ |CBL3I 23/10 [ECC82 6/6/EY5I 9/-|PCF84 17/- (U3| 976 (VP23 676 OC78 8/-
6ALS 4/-16USG  7/6125Z4G  9/6 |ICCH3523/10 |[ECC83  7!6|EY83  17/-[PCF86 15/- (U33 27/2 | VP4l 6/-10C8I1 8/-
6AM6 46 16UTG  8/6 |25Z5 9/6 |CK506 6/6 [ECCB4 9/-|EY84  14/-[pCL82 10/.|U35 27/2|VRIO5  8/-|OCI139 24/-
6AQS5  T71616VeG 7. 125Z6G  10/-{CL33  19/9 [ECC85 8/6|EY86 9/-1PCL83 1076 |U37 27/2|VRIS0 716 [OCI70 13/6
6AT6 71- 16V6GTG 8/-127SU  20/5 |Cvé3  10/6 |[ECC88 18/-[EZ35 6/-IPCL84 1216 |U45 1376 |[VT6IA  8/-[OCI71 14%6
6AUG6  10/- 16X4 5. 128D7 71-|1CYI 1971 |ECF80 10/6{EZ40 7-1PCL8S 17!-|USO 6/6 |VT501  5/-|OC200 16/6
6B8 5/- [6X5GT  6/- (30C! 8/-1CY31 Il/-{ECF82 1076|EZ4I 7/-[PCL86 17/ (US2 6/6 | W76 56 10C203 24/-
6BAS 7/6 |6/30L2 IBO’- 30F5 6/-1DI5 10/6 |ECF86 20/5|EZ80 7/-|PENA42310 (US54 20/5 |W8IM /- |OCP7I 296
787 /.

6BE6 6/- 6 [30FLI  10/- [DAC32 10'6 |ECH3 2772|EZS8I 7/ PEN4DD uzé &/-1W107 1971 |T)I 40/-
6BG6G23/10 |7C5 8/-130L1 8/- IDAF9I  6/- IECH2I 23/10/FC4 15/- 27/2 U191 170- 1'W729 20/5|T)2 45/-
6BH6 8/-17Cé 8/-30LI5 116 |DAF96 8/6 |[ECH35 6/6|FW4/500 8/6 PEN25 476 (U201 17/- 1 X4t 15/-1T)3 50/~

6BJ6 6/ |17H7 8/- 130P4 12/« 1DD41  14/3 [ECH42  97-|FW4/800 8/6{ PEN45 1976 | U251 14/- | X61(C) 126 |TPI 40/
6BQ7A 15/- |7R7 12/6 130P12 716 |DET25 7/6 (ECH8] 9/-|GUS0 41/6{PEN46 7/6 {U28BI 20/5 | X63 9/
6BR7  12/6 (757 9/6 130PLI 1076 [DF33  10'6 [ECHS3 14/3{GZ30 9/-) PEN383 U282 23/2|X65 1276 | TSI 10/-
6BR8 1971 |7V7 8/6 [30PLI3 1376 [DF66  15/- [ECLBO  9/-|GZ32 10/- 23/10 (U301 23710 [ X66 12/6 | TS2 1276
6BW6  8/617Y4 776 |35A5 21/9 |DF9I 36 [ECL82 106|GZ33 20/S|PEN/DD U329 14/-1X76M  14/-|TS3 15/
6BW7 6/ |8D2 3/6 (35L6GT 976 |DF96 8/6 |ECL83 19/91GZz34 14/-| 4020 34/- (U339 17/-[x78 23710754 24/.
6C4 5/- (9BW6 158 (35W4  7/6 |DF97 9/- |ECL86 17/-1GZ37 20/5{PL33 19/9 |U403 17-|X79 23710 V30(IOP 28/6

6C5 6/6 [9D2 4-135Z3 19/1 |DH63  6'6 [EF9  23'10| HABCS0 PL36 12/- |U404 8/6 X109 17/8 [xAlot 9/
6Cé 6/6 | 10C1 13/- (35Z4GT 6/-|DH76  §/- |EF22 14/- 13/6|PL38  27/2|UBOI  30/7 |XD(i.5) /6 |XA102 10/-
6C9 13/6 |[10C2 2772 [35Z5GT 9/- [DK32  12'- |EF36 47-1HL2 7/6|PL8E 1076 U4020 1971 | XFGI  18/5|XA103 i5/-
6CIlO 9/- {1OFI 27/2 (43 10/- [DK91 676 |[EF37A  8/-|HL23  15/8{PL82 716 [UABCSO 9/- |XFYI2 976 |XAI04 18/-

6CD6G 37/5 | IOLD11 16/4 [50CS 10/- |DK92 9/- |EF39 576/ HL23DD 7/6|PL83 9/- [UAF42 976 |XFY34 18/-|XBI02 6/-
6CH6 9/-110P13  15/- [SOCD6G DK96  8/6 |EF40 15/-|HL42DD PL84 13/-|UB4l  12/-|XH(1.5) 6/6XBI03 ¢/6
6D6 676 |10P14 1979 37/5 (DL33 9/6 |EF41 9!l 19/9(PL820  19/1 |UBC4l 8/6 XSG(1.5)6/6 [ XB104 7/
6E5 12/6 |12A6 5/- [SOL6GT 9/6 IDL66 1776 IEF42 1076/ HN309 25/21pMs4 1778 |UBCSI 1176 Y63 7161 XCI01  6/6
ALL GOODS BRAND NEW AND SUBJECT TO FULL MAKERS’ GUARANTEE. PLEASE NOTE THAT WE DO NOT
SELL SECONDHAND GOODS OR MANUFACT URERS’ REJECTS.
RESISTORS

Standard tubular condensers
001/ 500 v.........9d. | MIDGET TUBULAR CERAMIC | LOW VOLTAGE BIAS Carbon type. 109

| 20000 - R ) % tolerance. } watt
.8?/55})800 v s oo s CONDENSERS CONDENSERS 6d. | wartt 9d. Post 6d. doz.

v. d Veorene Wire wound types. 5 watt /3.
02/300 v.rrod. 51330 wermenmn 113 ANY SIZE 9d. ANY SIZE 116 10 watc 176, Post 6d. each.
+05/500 v.. ..9d. METAL RECTIFIERS Ffull List with ratings free for S.A.E.

VOLUME CONTROLS |DRMIB 13/ | RM-I 573 | 14A86 1776 | 14Bi30 35/« | 14RA [-2-8-3 21/s [ I8RA 1-1-16-1 6/6
Less switch 3/- each. DRM2B 156 | RM-2 776 | 14A97 25/- | 14B261 1176 C FCI16)

(FC31)
With D.P. switch 46 aach. DRM3B 15/6 | RM-3 7!9 1 14A100 27!- | |4RA 1-2-8-2 17/6 | 16RD 2-2-8-1 12/ | I8RA [-2:8-) / [/~
10K 25K 50K 100K [LW7 20/« [ RM-4  14/- | 14A124 28'- (FC101) I6RE 2-1-8-1  8/6 | I8RD 2-2-8-1 15/«
img. fmg Imeg. 2meg. {RM-0 7/10 | RM-5 1976 | 14A163 38/. | 16RC i-1-16-1 8/6 | IBRA 1-1-8-1 416 (FC124)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT (20 VOLTS AT + AMP. TWO IN SERIES GIVE 240 YOLTS
AT ; AMP. NO LARGER THAN A RESISTOR. 10/6 EACH.

Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 8 x 8 mfd., 450 v. 3.
32 x 32 mid., 450 v. 5’9 | 60 x 250 mfd., 275 v. 9/6 200 mid., 275 v 4. | 8mfd., 450 v, 19 | 16 x 16 mfd., 450 v.  4I.
50 x 50 mfd., 350 v. 7/~ | 100x400 mid., 275 v. 12/6 ik . " | 16 mid., 450 v. 2/9 | 32 x 32 mfd., 350 v. 4/-
64 x 120 mfd., 350 v. 8/3 | 100 mid., 275 v. 3/- | 100x200 mfd., 275 v. 96 | 32 mfd., 450 v. 39 8x 16 mfd., 450 v. 319

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

www.americanradiohistorv.com



www.americanradiohistory.com

November, 1961 PRACTICAL TELEVISION
The decision is YOURs. To be 2
success in your chosen career; to
qualify for the highest paid job . . .
to control a profitable business of
your own. Ics home-study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the
top.

Choose the RIGHT course:

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

Technical
Tramming

in Radio,
Television
and
Electronics
Engineering
with

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides thorough coaching
for professional examinations:

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

THERE ARE ICS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

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

59

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 picces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1¢s Practical Radio courses open a
new world to the keen Radic
amateur.

Other I CS courses include:

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

WOODWORKING.
SELLING & MANAGEMENT.
ART., PHOTOGRAPHY,

etc., etc.

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

INTERNATIONAL CORRESPONDENCE SCHOOLS |

(DEPT. §65). INTERTEXT HOUSE, PARKGATE RD,, LONDON, S,W.11
|

I PLEASE SEND FREE BOOK ON....seceesses

NAME oeiernineevsonsonssosnoonsansssasnonnn

l ADDRESS cicveanesencssonasanersasncnnnanes

OCCUPATION .., cveerecsnnoernosssnccacsnns

T R R R Y R RN T T L L L L AL I

1

]

........ s g

........... wervsesseares AGE umuinsnneresnes |
1.1 4

T oo o S o ey Sy SE S GEN S S N S N I SN S TES N S SN PEm S e
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60 PRACTICAL TELEVISION November, 1961
DIRECT FROM OUR FACTORY FURTHER HUGE PURCHASES DIRECT FROM SOURCE
I U B Es bue to the mcreasing demand for our wide range or CRTs 1 5 cHAN N EL Tvs
aud our eficient handliug inethuds we ofter unbeatable value.
¢ MONTHS 12 MONTHS 12 MoNTHs| |TABLE MODELS, FAMOUS MAKERS. Complete with all
Carriage and Insurance 12/6 GUARANTEE  GUARARTEE NEW TYPES ;’;},":13;3;:35:; d”;egg*‘iﬁeao';’ki;;";he"rhey are uotested
CRM92, MW22.7, MW22-14, MW22-14C, .
MW82-17, MWs2-18 £1-15 £2-15 uwsiza| 1AMAZINGLY POPULAR-IDEAL SECOND SET
it e 2101719 = £919. ¢un
RM121B, OEMI22, CRM123. MW31-14C, -
MW31/16, MWS1/18, MWs1/74 £2 £3-5 —— - s w 12
141K, 7201A, C14FM, CRM141, CRMI4Z, [
CRM143. MW36/24, MW38-44 £2-10 £3-15 gza'ﬁ; 1 4 — £4 1 9 2»)
g, 017%?61%“"}3; CRMITE. MW4g-64, - . .
MW43-69, . AW43-80, C14BM, C17BM, " ’ . & p.
CREISL CRMISSA CGRM15:3 URMISS. £3-5 £4-10 LEE 12" 5 CHANNEL TV’s 39/~ (*.4,
3 -.W-._17A4 " ] P & p
AW53-80, CRM?12, MW53-20, MW53-80 £3-15 £5-15 14" 5 CHANNEL TV’s 59/' ( 12/8
PLEASE NOTE: Many other types not listed available. S.A.E. enquiries, TUBES ONLY SENT IN U.K.

UNIVERSAL VOLT OHM MULTIMETER
Reads A.C. and D.C. volts to 1000. 5 ranges at
1000 ohms per volt resistance reading to 200K in
2 ranges. Complete with prods. 59/6 r, & p.1/6.

TEST SETS TYPE 74A

A service scope easily convertible for standard
use, 200/250 v.a.c., a'l valves, E.C.R.30. tuabe,
excellent case worth £10, Qur Price £4 .10.0

100 RESISTORS 6/6
100 CONDENSERS 10/-

Miniature Ceramic and Silver Mica Condeusers,
3pt to 3,500 pF. LIST VALUE OVER £5.
LINE TRANSFORMERS

100's in stock particularly early types,
to 29 ,. 8,A.E, enyulries,

CONNECTING WIRE
Bolid or dex, 26 ft. l b ooils different colours,
poil, 1/«, -

19/-

4-SPD. RECORD PLAYERS
latest B.8.R. TU9Y Turntable, together with light-
weight Stat Ualaxy dual sapphire crystal turnover
ek-up bead, Truly amazing value at
Carr. 3. Y ¢ £3.10.0

COMPLETE RECORD PLAYERS

co_Ax standard and low loss, 25 yds., 12/6
50 yde., 22/0. 100 yds., 42/6,

Co-ax, Piugs 1/3. Wall outlet boxes 3/6,
SHORT

EYST S50 4/6 U25
MAINS AMPLIFIERS

SHORT
ENDS

8/=

ng UAg. 4 gpeed Autochanger .. 2615 0

B.S.R. UAS, 4 speed Autochanger Stereo £6 19 0 3 vaives (10F3. 10P14, UUY), 3 watt, 8in. loud
B.S.R, UAL4, 4 3peed Autochanger ., £7 19 0 speaker, m two tone cases with controis, ldeal
B.8.R. UAR0, Autochanger . o» 2819 0 1o iecord players, 19/6 .2 6w
Garrard 208210 ... .. .. .. £19 0 /

EMI 4 Speed Single Player a0 2412 6

I'. & P, on above 4/-.

SCREENED COILS

2 8 9., .
RECTIFIERS 10 3o, e

21i-; 14A%6, 17/-; 14A97, 23/-; 144100, 25/.;

8lugged, tagged, standard tin. Alladin Type, 16RCI-1-16-1, 7/8; 1BRAJ-1-16-1, 7/
5/_ dozen. 8-1, 14/-; 14RA1-2.8-2, 17/-; 14RA
Silicon Dijodes, 150 volt, 500 mA, 8/,

B.B.C./).T.A. AERIALS
Famous make, indoor, local reception, plug stralght
into standard TV socket, listed—amazing value, 7/6.
B.B.C./L.T.A. combined 3 element wall mounting,

TURRET TUNERS

38 Mc. Btandard Famous Make, listed $7, Complete
PCF80 and PCU84 valves. Ex-equipment.

vaiue, 39 /6. (Carr. 3/+). 15/=-

VALVES

BY RETURN OF POST

THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY

SPECIAL  OFFER
109% DISCOUNT 33 PURCHASERS
of any SIX VALVES marked in blaok type (15%
in dozen), Post: 1 valve, 8d., 2-11, 1/-,

FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-equip-
ment origin. SBatlsfaction or Money back Guaran-
too on goods if returned unused within 14 days,

NEW LOW PRIGES
GUARANTEED 3 MONTHS

024 5/-|GACT  4/36HE 2o 6VHA - 5/6) 1208 6/614545GT /6 DAFOL 3/61ECC34  9/-|EL41 8/~ | N7 15/ SU2160A UCLs3 13/6
1ASGT 5/-|6AGS  8/8liJ5 4/3|6VAUT  8/-[12E1  16/6)42 7BIDAFYS 7/3|ECCI5 8/-|KL42  9/-|N10S  18/- 4/8 [UF3l '8/6
1A7GT 11/316AG7  2-|6J50  2/9[iX2  6/6|1205GT 3/6[43 7/8|DF33  9/9|ECCRL  5/6{k184  7/-|N152  8/8 T4l j- |OFa2 /8
1C5GT  B/8|6AKS  5/-(6J5UT 8/9(6X1 0/-112K70T 4/8|50C3  7/6|DFSL  3/6|ECCB2  6/-|EL81  4/6 | Pal 4/6 [TDD4  7/6 (UFRO  7/8
15 8/8/BALS  3/8l6J6 4/-16X50 5/~ {3UT11/-150L60T 9/-|DFYS  2/3|ECCN3  6/9|EM34  8/6 P61 2/3 |Ul4 8/- [UF85  8/8
105 9/9|6AM8  8/-[6J7 7/Q1UX5UT 5/8(12K~ 12/-(32KU 10/6|DH63  6/3/ECC34  7/-|KMBO  7/9 | PARCSOLLY- |Uls 8/- |UFe6 146
1H3GT 9/9|5AQ5  6/-|8)7 5/-|6Y6G  7/911207GT 8/-153KU 10/6{D1T5  5/-|BUCNS 7/B|EMBL  8/9|PCCNI  3/- |U22 /9 |UK8S  9/a
1t4 8/8/6ATS  5/-[6J7GT 778|783 7 8/-|54KU - 8/9|DH77  B/-|[ECFS0 8/6|EMS84  8/9|PCC6  7/3 {U2%  15/- |UL4L  7/a
1LD3  3/6|6AU6  7/66Ja /61786 5/8|813PT 11/-|DK32 11/8[RCK82 8/6|EMBL  9/9 |PCCsS 19/- |U25  12/6 [UL44 11/
ILN5  4/6[6B7 8/66K4AT 6/6178B7 2 4/-175 8/-|DK9L  5/6|KWCH21 12/6| EM8S 10/6 | PCUS® 13/6 |U26 9/8 |UL46  0/9
INSUT 9/9(4B3G  8/B{6K7 5/8(7C5 128N7GT 8/6 (77 6/6{DK92  7/8|KCHS6 9/6|EN31 16/- [PCF80  7/- |U3L 79 |ULB4 78
1RS 8/-|6BA6  6/-|BK?G  2/3|706 3|1 9/- 74 6/8|DK9  7/3[ECH42 7/9|KY5L PCF82  7/3 (U3  11/- [UM=0 9/6
131 8/-|GBES B9 227630 5/9|DL33  8/6|ECLISL 7/9] Small 8/-|PCL82 7/3[U37 26/ [UUS 19/~
135 4/84BG6G 12/6 9/6(19AQ5  7/6 (N3 9/6|LL35  9/6|ECLSO  7/-|RY36  8/-|PCL83 10/6 |U13 8/- |UUT  9/6
114 3/9|6BHG  6/-[0 7/8| 19BUBGLS/- [185BT 18/-|DLu2  §/-|ECLS2 8/8[KZ35  6/-|PCLS 2/8 (U0  6/0 {UUR 17/
2a3 7(9(8BJ6  8/-|6 9/-|20DL  §/6(807(A) 5/8|LLYL  8/-|KCL83 18/-(£740  6/6 | PEN25 476 | 058 4/8 |UYIN 11/-
2031 4/B[6BR7 9/ 6/-120F2  8/8|BO7(E) 8/9|DLY2  6/-[EF22  7/-|E7Z41  7/- |PEN4S 7/8 |U7d 5/6 |UY2L 11/-
34 4/9|68wWe /9 6/3|20L1  16/-1903  15/-1DLY4  6/-|EFu5  8/3|KZt0  6/- |PENAS §/8 |UT8 5/- |UY4L 6/
345 8/-(GBW7 59 6/6|20P1  9/8 |034 2/-IDLYs  7/3|BF39  4/3|Ez81  6/6(PL83  8§/3|uUlsl 11/- |UYss  6/8
8D6  4/8|6BX6  4/9|¢LD3  8/-(8D3 8/-(20P3  12/8{905 3/9|EA50  8d. |EF40 18/6|0%32  8/9|PL36 1076 [U281  9/6 | VR105/30
3Q4 /- 604 3/616LD12  7/8|10C1  11/-|20P3  17/-(938 2/6|EABCS80 7/8 | EF41 8/ HL4IDDY/8 |PL3S 16/6 U282  15/-

3Q5GT 8/8)6C3 8/616L120 8/6110CL4  8/6|20P0  15/-|n763  10/-|EACYL 4/8|EF42  %/8|UVRZ /6 (PLBL  8/- [U30d  9/- | VR150/30
333 5/6]6C6 4/9[sN7 8/6110F1  5/9|45A6G  8/-|9001  4/-|EAF4+2 8/8(EF50-BR  |KL85 7/6 [PLs2 /9 |usue 7/~

3vi 6/9]6C9 8/916PL  14/-|10L14  7/9|25L6G  6/9(un02  4/0|EB3¢ 1/ T82  6/9{PLS3  6/9 |U330 11/« [W6IM 11/-
SRiG  9/6/nCDEG 21/-16P25  §/6|10LD3  7/9|u6LGGT 9/ (9003  4/-|EB41  7/-|EF50-USA |KTB3C 4/9 |PLsa  9/- |U404 6/ |W7s 8/-
6T+ 8/9|6CHG  8/3|6P23  12/6)i10LD1113/9|253Y5G  9/-|ATY4  2/9|EB9L  8/6 8/-|KT36  8/-|PL84 11/-{US01 98/« |WS1L 7/
504G  4/9(8D1L 9d.18Q7G  6/-|10LD12 8/6{u574u  7/3|AZ31  8/-|EBIC3 9/-|EF54 3/3]KT44 6/3 [PX95 11/6 |UABCBO8/8 |X61M 11/-
BViG  8/9|6D2 3/6|5Q7UT 8/8(10P13  B/-|25Z5  8/-|B38 8/6|KBC33 4/9|EF80  4/89|KT45 8/6 [PY31  7/9 |UAF42 8/- |X63  9/8
8Y3d  5/8|6D3  12/8|6R7G /- |10P14  B/-(25Z6  12/-|B65 4/6|EBC4L 7/9(EF85 6/8|KT6] 8/6(PY32 10/- |[UB4)  8/- |X65 11/-
BY3GT 8/-|6D6  4/9(6SA7  5/8/10P18  7/6|273U  25/-C1C 7/6 [EBC3L 7/9|EFs6  8/-1KT63  6/3|PYS0 7- jUBCAL 79 |X68  1if-
8Y4G  11/-(6F1 4/9\65a7  4/9(12A8  b/-30CL  9/8|CBL31 21/-|EBFSO 7/6|EFBS  6/9)KT66 12/8 |PYS1 /- |UBCSL 10/ |X76M ~18/-
873 B/3/0FCG  5/9|63H7  4/6|1:AHT 6/9/30F5  6/8|CCMu5 14/-|BBFY9 8/6(EFSL  8/-|KT76 /6 PYS2 6/3 |UBFSS 7/9 |X78 1476
824 ALL|6REM 7). 87 4/6|12AHS 9/0|30FL1  9/6|CL34 11/9|kBL2L 12/6|EF92  4/8 KTWG1 5/9 |PY83  7/6 [UBL2] 14/6 |X79  18/8
874G 8/8|0F3d  6/8(6SK7  6/3|12AT6 7/6[30L1  7/«|C¥3l 1 9 8/6/ KTW63 5/0 [ PZ30  9/6 |UCCSS 14/6 |XBIM  8/-
871GT 11/-|6F12  3/8!B3LIGT 6/-|124T7 5/6[30P+  12/6| D63 7/-1KT1263 5/8 RIS 11/- |yocss 79 | Y63 8/3
646 7/6]6F13  8/8|53N7GT 4/8|124U7  8/-[10P12  8/-| D77 8/9 |L63 5/6[R19 11/~ | (opsg 16/ |263 5/~
847  10/-|6F14  9/8(88Q7  8/-112AX7 6/9[30P18  @/8{D1s2 B 8/-|LN182 7/« |SD6 8/ | i o 1268 9/6
843G 0/6 615 0/616SS7  4/B112BAG  §/-[3SLSGT 8/-|DAS0 12/8HCCR1  §/6{EL35  7/-|1.7318 7/ |SP6 g/g |[UCH21 12/8 | 7o 3/-
6ASGT 13/-|6F18 8/ 8ULGT 10/6|12BK6 8/6|35W4  8/0/DAV0 2/8|ECC32  4/-|EL37 11/8(NUL4 8/ |Sp4l  2/6 |UCH4Z 7/6 Z152  4/9
8ABS 7-6Fss  6/810U5¢  6/3112BH7 10/813524GT 5/3|DACS2 9/8|ECC33 4/6\EL3S  19/8Na37  11/-1SP6l /8 lucmal sye |z7ie 4/9

Post: 2 1bs. 16, 4 |bs. 2/-, 7 Ibs. 279, I5 Ibs. 376, etc No. C.0.D. ALL ITEMS 5% & POST FREE IN DOZENS

TECHNICAL TRADING CO.

(Callers always welcome). LIST OF 1000 SNIPS éd.
P.0. BOX 21 (W
350-352 FRATTON ROAD, PORTSMOUTH,
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ALL THE CIRCUITS, DIAGRAMS, REPAIR DATA
AND INFORMATION YOU NEED FOR NEARLY

2,700 Modeis

COMPLETE IN 7 VOLUMES : _‘
TELEVISION - RADIO . RADIOGRAMS - CAR RADIOS @’f S A/
TAPE RECORDERS RECORD REPRODUCERS ER i
Nevnes RADIO AND TELEVISION SERVICING provides at TEST IT ON

7 DAYS

instant call, any time, day or night, all the circuits and data you need
for almost all the popular TV and Radio sets in use. 1t is the only F R EE

complete library of servicing data and worth its weight in gold!
1954-1961 Popular Models—Over 4,400 Pages
ABSOLUTELY NO
OBLIGATION TO BUY

Servicing Data for all these makes—Ace, Alba, Ambassador, Argosy,
Armstrong, Baird, Banner, Beethoven, Berec, Brayhead, B.S.R.,
Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Make sure of seeing this great
profit-maker in the Qquiet of
your own home.
ACT TO-DAY

E.M.1., Emerson, English Electric, Ever Ready, Ferguson, Ferranti,
Ford Motor Co., Garrard, G.E.C., Gramdeck, Grundig, HM.V,, In-
victa, K-B, McCarthy, McMichael, Marconiphone, Masteradio,
Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott, Philco,
Philips, Pilot, Portadyne, Portogram, Pye, Pye Telecommunications,
Radiomobile, Rainbow, Raymond, Regentone, R.G.D., Robert’s
Radio, Sobell, Sound, Spencer-West, Stella, Strad, Ultra, Valradio,
Vidor, Walter, Webcor.

Every purchaser is entitled to 2 years free postal advisory service
R 2 TELEVISION ENGINEERS’

FREE! POCKET BOOK (Value 12/6)

This 272-page book is the perfect com-
panion to your servicing set. Covers basic
circuitry fault-finding, interference, align-
ment, valves, etc. Presented to you with
Newnes RADIO & TV SERVICING.

O BT

Please send me Newnes To: George Newnes, Ltd., 15-17 Long Acre, London, W.C.2. '
RADIO AND TELE- I
|  VISION SERVICING  Name

(in 7 Volumes) and TV
ENG. POCKET BOOK Address
without obligation to

purchase. I will return Tict(")-heve applicable

them in 8 days or send

16/- deposit 8 days after
delivery. then twenty
monthiy subscriptions of
16/-. paying £16. 16s. in
all. Cash in 8 daysis £16.

QOccupation

Your Signature

(Parent signs if you are under 21) Rvsx

www.americanradiohistorv.com
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REPLACEMENT TUBES

REBUILT CATHODE RAY TUBES ARE NOW USED BY
OVER 807; OF RETAIL SERVICE DEPARTMENTS
"AND RENTAL ORGANISATIONS

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

SUFFOLK TUBES LIMITED

1/3 UPPER RICHMOND ROAD
PUTNEY, S.W.15.

Tel: Vandyke 4304/5267

ALL TYPES -

Scotts Radio Ltd.

4 Church Street
Brighton

Tel: Brighton 26891

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhill

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

J. Charlesworth & Son
14 Hightown

Crewe, Cheshire

Tel: Crewe 2535

CATHODE RAY TUBES

MIDLAND TUBES LIMITED
37 GEORGE STREET
MANCHESTER, 1.

Tel: Central 4568/9

VIDIO REPLACEMENTS LIMITED

25 ADDINGTON SQUARE

CAMBERWELL, S.E.5.
Tel: Rodney 7550/7559

KEEN PRICES

WRITE FOR BROCHURE

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Wanda Electrics

9 Manor Road
Gravesend

Tel: Gravesend 3766

Stowmarket Co-operative
Bury Street

Stowmarket, Suffolk
Tel: Stowmarket 51/52

Frank H. Hunt & Co.
Stepcote Hill

Exeter, Devon

Tel: Exeter 56687

H. Knowles .
54/56 Chester Road
Manchester

Tel: BLa 9031

Radio Services Ltd.
30 Mona Street
Amiwch Anglesey
Tel: Amiwch 594

PROMPT DELIVERY

Hi-Lite Ltd.

89 Southbourne Grove
Southbourne, Bournemouth
Tel: Bournemouth 44344

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

R.E.S. Ltd.

17/19 Paynes Lane
Coventry

Tel: Coventry 28781

Gwalia Radio & T.V.
Llanstephan
Carmarthen
Tel: Llanstephan 284

J. Wildbore Ltd.
6-12 Peter Street
Oldham

Tel: Mai 4475

Tele-Car Ltd.

66 Osborne Street
Glasgow, C.1
Tel: Bell 1912/3

www.americanradiohistorv.com

[RY



www.americanradiohistory.com

AT T LT AR TR R AR ARE R TP R ALV

VOL. 12, No. 134, NOVEMBER, 196
IO

Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

George Newnes Ltd.,, Tower House
Southampton Street, W.C.2,

© George Newnes Ltd, 1961

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

SUBSCRIPTION RATES

including postage for one year

Infand - - - -
Abroad - - -
Canada - -

5

£1.5.0 per annum
£1.3.6 per annum
£1.2.0 per annum

Conlenls
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responsible for the manuscripts, sv.
be to return them if a &
and addressed envelope is enciosed,
correspondence intended for the Edito
_a];:ula be addressed to: The Editor

g to the rapid progress in th
design of radio and television apparatu.
and lo hour efforts to keep

we give no warranty that ap,
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Practical Television

AND TELEVISION TIMES

L L e T RO R TN e

New Standards

HE repercussions of the many claims made at this year’s

Radio Show regarding sets which were supposed to be

convertible, have now made themselves felt. As we
expected, many of the public were confused by the various
claims, and so much doubt seems to have arisen that we
include in this issue a detailed account of the many problems
involved, and their possible solution. There did not seem
to be a single manufacturer at the Show who mentioned the
fact that any convertible receiver will have to be fed from a
new aerial system. The higher definition cannot be obtained
using the present frequencies, and, as stated in our article
“The ‘Lines’ Battle”, any improvement will have to be in
Bands 1V or V, and this will entail a new aerial system, in
addition to the tuner and modified circuitry. We feel sure
that many prospective purchasers of these convertible receivers,
whilst not unwilling to purchase at a later date a tuner for the
receiver, would be unwilling to put up another aerial. This
latter fact should, we feel, have received more emphasis in the
various manufacturers’ advertisements and receiver details
as we are sure that it is a very important point so far as the
house-owner is concerned. An enthusiastic listener and
viewer will already have Band 1, Band 11 and Band 111 aerials,
and the addition of yet another may present difficulties, not
so much from its size, as it will in its simplest form be quite
a small assembly, but in its actual location to avoid inter-
action between other aerials. In fringe areas, the difficulty
will become most pronounced unless some new type of aerial,
equally efficient on all bands, can pe developed. Some of the
novel aerials from America may make their appearance here,
as some (not all) appear to offer some relief from the mass of
aluminium tubing which is seen on some houses in certain
parts of this country.

However, as no definite progress can be made in the direction
of a new line standard, or with colour, until the report of the
Pilkington Committee is issued, we feel that it is once more
necessary to recommend that some sort of interim report should
be issued as soon as possible, not only in the interests of the
manufacturer, but also in the interests of the viewer.

A FILM SHOW

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

O T T LU TR T TR
Our next issue, dated December, 1961, will be published on November 22nd
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’l:z[ CNCWS

Television Receiving Licences

THE following statement shows

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

Region Total
London .. . .o . .o 1,950,384
Home Counties . . .. 1.601,539
Midland .. . .o .o .. 17291
North Eastern .. .o .o
North Western . .o . g
South Western .o s . 982,867
Wales and Border Counties .. 694,776

.. 10,312,113
s 1t 5 .. 1,040,916
Northern Ireland ., s . 169,025

Total England and Wales ..
Scotland . e

Grand Total .. o ». 11,522,054

Czechoslovakian Trade Fair

AS part of their stand at the
Brno International Trade
Fair, Czechoslovakia, from Sep-
tember 10th to 24th, EMI
demonstrated their Image Orthi-
con television camera channel
type 203/6. This camera was
mounted on a remotely controlled
pan and tilt head and fitted with
a _remotely controlled zoom lens.
The equipment also included a
shot selection box which enables
a series of pre-selected shots to
be put into sequence merely by
pressing buttons.
E also  exhibited tape
recorders, clectronic computers,
instruments, etc.

TV at Bingo Sessions

‘ TEEKLY Bingo sessions are

televised for thousands of
players as they sit checking their
numbers in bars and restaurants
all over the stadium at Clapton
dog track.

As winning numbers are called
they are shown on a board in the
middle of the track. But because
this board is out of sight for many
of the players, a Marconi closed
circuit camera is being used to
show it simultaneously on over a

dozen TV receivers in different
parts of the stadium.

International Control Room at
the Television Centre

HE BBC has recently brought
into operation a new Tele-
vision International Control
Room at its Television Centre in
London. The Control Room
replaces the Continental Control
Point at Broadcasting House and
marks a further stage in the con-
centration of the BBC’s main
television activities in London at
a single centre.

The BBC’s technical and pro-
gramme control in vision and
sound is carried out in the new
Control Room in which are now
centred the operations involved
in contributing programmes, often
with commentaries in many foreign

languages, to the Eurovision net-
work, and in receiving pro-
grammes from it.

Positions are provided at a
control desk for the senior tele-
vision engineer, vision engineer,
presentation assistant, and sound
engincer. Facing the inner side
of the desk, and remotely con-
trolled from it, are six 2lin.
multi-standard picture monitors,
below each of which is a visual
indication of the source of pro-
gramme. The room also contains
apparatus bays and the area is

fully equipped with test
apparatus.
Television for New Liner
HE new passenger liner
“ Northern Star”, of the

Shaw Savill Line, will be fitted
with a television system providing

Among recent visitors from overseas to Marconi's was Mr. G. Stringer,

assistant director to broadcasting, New Zealand Broadcasting Services.

he is pictured here (right) examining a Marconi Mark IV Image

Orthicon television camera at the company’s television laboratories near

Chelmsford. Marconi’s have supplied a number of transmitters and a

quantity of studio equipment, including Mark IV cameras, for New
Zealand’s new television service.
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a completely co-ordinated internal
and off-air service all over the
world This is to be supplied and
installed by Marconi’s Wireless
Telegraph Co. Ltd.

Passengers on the * Northern
Star” will be able to receive
local
ports of call, and will also have
the added facility of closed-
circuit telecine and live television
programmes while the liner is at
sea.

Surgeons See Operation on
Colour TV

TWO thousand surgeons from

al]l over the world were able
to see colour television pictures
of delicate surgical operations on
an 8ft by 6ft screen, whilst
attending meetings of the Inter-
national Society of Surgery and
the International Cardio-Vascular
Society, in Dublin, from Sep-
tember 6th to 9th.

EMI Electronics Ltd.’s colour
television  cameras, controlled
from the EMI colour TV mobile
unit, televised the operations at
St. Vincent Hospital, and the
colour pictures were transmitted
by microwave link to the Coffey
Memorial Hall of Dublin’s
University College.

TV Cameras for ITN

'I‘HREE of the four Marconi

Mark IV television cameras
ordered by Independent Tele-
vision News are now in use at
the ITN headquarters in Tele-
vision House, Kingsway, London.
By November all four cameras
will be fully operational in a new
studio which is being built on
the eighth floor of Television
House. This is part of a general
re-equipment of ITN’s facilities
to enable them to carry out more
ambitious programmes. When
the new installation is completed
the main studio will have three
Mark IV cameras with provision
for a fourth, if required, in a
small interview studio on the
seventh floor.

ITV for Wales

SOME 738,000 people in the

South-Western and North-
Western areas of Wales will be
able to watch Independent Tele-
vision programmes for the first
time by the end of 1962. The
Independent Television Authority
has placed contracts with EMI
Electronics Ltd. to supply and
erect aerials and masts in Car-
marthen and Caernarvon, which

i ,

television programmes at °

TELEVISION - TIMES

l6th Australian Dental Congress, held recently in Sydney.

Closed circuit television by Marconi played an important part in the

Delegates

to the Congress were able to see the newest techniques and equipment

developments demonstrated by leading Australian and overseas experts.

This picture shows one of the practical clinics in progress. In an adjoining

hall a large gudience is watching the demonstration on the screens of the
viewing monitor.

are scheduled to be completed by
next July.

On the Prescelly Mountains in
Carmarthen, a 40ft aerial array
on a 750ft mast will transmit
Channel 8 programmes at 'good
strength to South-West Wales.

A 1,000ft mast in Caernarvon-
shire will carry a 60ft aerial array
which will supply Channel 10
programmes to  North-West
Wales. The programme contractor
for both stations will be the Wales
Television Association.

Both aerials will be horizontally
polarized.

TV Aerials for Liners

'_l‘WO broadband aerial arrays

designed by Belling-Lee are
used on board the 45,270 ton
“Canberra” owned by P. &
Q. Orient Lines. These aerials
enable the ship to pick up pro-
grammes on all possible chan-
nels of the world’s television. The
42,000 ton * Oriana ”, is equipped
with similar aerials and television
systems.

The television installation pro-
vides for the reception of tele-
vision broadcasts employing the
405-line system used in Britain,
the 625-line system used in
Australia and the greater part of
Europe, and the 525-line system
used in the United states, Canada,
Japan and some South American
countries.

Where alternative programmes
are available, viewers can change
from one channel to another by
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using the normal channel selector
on the receiver.

The * Canberra” carries more
than 3,200 passengers and crew,
and has fifty television receivers
installed with provision for a
further three hundred.

Sound Equipment for TV Centre

NEW 24-channel sound

mixing system is to be sup-
plied under an order placed by
Tyne Tees Television with Pye
T.V.T. Lud., of Cambridge. This
system will be used for Studio
One in the Television Centre,
Newcastle Upon Tyne.

The use of transistors through-
out has meant a considerable
reduction in the size of the ampli-
fiers over conventional valve
types; and there is easy access to
all components for servicing.

The equipment, which will
replace the existing 14-channel
sound installation in  TTT’s

Studio One, will give the sound
department many more facilities
than they have had in the past.
The equipment will be delivered
and installed in the summer of
1962.

TV Aerial System on Bognor Estate

14’OR the 800 bungalows and
flats of Bognor Regis® West-
meads FEstate, a wired television
system has been installed with
the gas, water and electricity. This
is to preserve the amenities of the
estatc against disfigurement of
unsightly aerial arrays.
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No. 73—THE ENGLISH ELECTRIC 16TIID AND SERIES

HE other receivers in this series are the 16T18
and the 16C19D, the former a table model as
is the 16T11D, the latter a console. The

fringe versions 16T11F, 16T18F and 16CI19F use
a much modified circuit with an extra LF. stage
and flywheel line sync. Also, the EF80 line oscil-
lator is removed, its place being taken by two
ECCS81 valves, an extra stage of vision and sound
I.F. employs the EF80.

Tube

These receivers use a 16in. circular metal cone
tube, English Electric type T901A or T901B, the
direct Mullard equivalent being the MW41-1.
Details have been given in past issues of Practical
Television for fitting 17in. rectangular tubes, modi-
fying the front cradle and EHT connection.

Points of interest are the two R.F. stages before
the frequency changer and the use of a voltage
doubler system for EHT. The stage gain is not as
great as might be expected from the number of
valves employed and this is almost certainly due to
the type of L.F. coupling. High-Q band-pass coils
would no doubt have provided a much enhanced
performance. For this reason it is best to modify
V3 to an extra LF. amplifier when fitting one of
the conventional turret tuners. Whilst plugging the

November, 1961

By L. Lawry-Johns

mixer plug or adaptor into the V3 socket is a much
simpler method this is unlikely to give the per-
formance required except in strong signal areas.
The writer would suggest the V3 stage be modified
as follows. Wire a 0-005uF capacitor from pin 8 to
chassis. Remove L3 from V2 anode circuit and
connect this from pin 2 (V3) to chassis, removing
Cl11 and R14. Disconnect pins 1 and 3 (V3) from
chassis and connect to pins 1 and 3 of the V2 base.
Connect a 0-005uF condenser from pins 1 and 3
(V3) to chassis. Valves V1 and V2 are removed,
pins 4 and 5 used as heater supply for the tuner
on one base and shorted on the other. The H.T.
for the tuner is taken from pin 7 of the V1 base.
The LF. output of the tuner connect to pin 2 of
V3 with L3, screening to chassis of course. L3 is
tuned down to about 37Mc/s by screwing in the
iron-dust core. The gain of V3 is then pre-set
with sensitivity control to the required level; note
that the tuning of L3 is slightly upset by the
sensitivity setting.

EHT System

The EHT system is worthy of close study since
trouble is almost bound to be experienced in this
section, usually due to one or more of the 0-001uF
6kV capacitors becoming leaky. This results in a
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Fig. 1.—The circuit of the R.F. frequency-changer and vision L.F. stages.
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severe overload on one or both of the EY51 valves
and this is reflected back to the line output stage.
Slight leakage may only cause loss of focus and
an enlarged picture but normally the leakage
rapidly becomes more severe and complete EHT
failure results with perhaps one of the EYS51
rectifiers having a red hot anode. A couple of
spare capacitors of the 6kV 0-001xF type (C256-7-8)
should always be held in reserve since this trouble
is to be expected. Higher voltage capacitors of a
different type may be used for greater reliability and
there is plenty of room for these to be fitted with
very slight modification.
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The Line Timebase

Apart from the EHT system, the line oscillator
and output stages arc fairly conventional and
relatively trouble free. The PL81 is liable to fail,
of course, low emission giving lack of width before
final collapse which of course results in no picture,
no EHT and no line timebase whistle. The EF80
(V13) is fairly trouble free and if a valve is at fault
it is usually the PL81.

(To be continued)

"INDEPENDENT TELEVISION
IN NORTH-EAST
SCOTLAND

The Independent Television Authority announces
that programme transmissions commenced simul-
taneously from its Durris and Mounteagle stations
on Saturday, 30th September.

Construction of the Mounteagle station, near
Inverness, started some months after the beginning
of work at Durris, and it was initially thought
unlikely that a simultaneous opening of the two
stations could be achieved. However, great efforts
by all concerned resulted in remarkably rapid
progress, and, after a week of trade test trans-
missions, Mounteagle will be ready to transmit the
programmes of Grampion Television Ltd. simul-
taneously with its sister station at Durris.

The signal of the Durris station is on Channel 9,
horizontally polarized, and the directional aerial
system has a maximum effective radiated power of
400kW.

The Mounteagle station radiates on Channel 12,
horizontally polarized, and its maximum effective
radiated power, from a directional aerial system,
18 SOkW.

R I A R

SEND A
“PRACTICAL” CHRISTMAS GIFT

Send your technical friends the ideal
Christmas gift ...a year's subscription
for PRACTICAL TELEVISION. It's a
present you know they’ll appreciate. And
each new issue will be a renewal of your
best wishes . . . month in, month out, right
up until Christmas 1962.

Simply send your friends’ names and
oddresses, together with your own and
remittance* to cover each subscription, to
The Subscription Manager (G.!), Practical
Television, Tower House, Southampton
Street, London, W.C.2, We will despatch
first copies to arrive before Christmas, and
send an attractive Christmas Greetings
Card In your name to announce each gift.

* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES):—U.K. £1.5.0,
OVERSEAS £1.3.6, CANADA £1.2.0.
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405
or
625?

November, 1961

(Above).—This receiver may be used on the present
405-line standard, but may be adapted for 625-line
transmissions should this become necessary.

THE TRUTH BEHIND THE PRESENT
CONTROVERSY

By J. Harwood

£VEN though there will not be a final decision
on the future of television broadcasting for some
time, most manufacturers have recently launched
so-called “convertible ” receivers. In essence,
these operate normally on the existing 405-line
standards and are designed towards the possibility
of conversion to 625 lines.

Switched Design Not Possible

At the outset, one must fully appreciate that it
is impossible for any manufacturer to launch a set
on the British market which may be switched
from 405 to 625 lines, and vice versa, for the simple
reason that no decision has yet been given on the
type of transmission standards that would be used

should, in fact, the Pilkington Committee event-

ually recommend a change to 625 lines.

Basically, a change from 405 lines to 625 lines is
not difficult in itself. Basically, it means that the
line timebase would have to be switched from
10ke/s to 15ke/s. With a frame timebase frequency

“Lines” Battle

of 50c/s, as it is at present, and the correct signal
applied to the set, then a picture of either 405 lihes
or 625 lines could be produced by the turn of a
switch.

However, to give a 625-line picture on an exist-
ing receiver so adapted, the characteristics of the
picture signal, apart from the sync pulses, of course,
would need to be identical to those of the 405-line
signals. That is to say, the signals would have to
operate in the existing Band I and Band III chan-
nels; the spacing between the sound and vision
carriers would have to be 3-5Mc/s; the vision band-
width would have to be the same as at present; the
vision modulation would have to be positive; the
existing sound/vision frequency relationship (i.e.,
vision 3-5Mc/s above sound) would have to be
maintained, and also the existing A.M. sound
system would have to be retained. With all these
factors constant on both services, then 405/625
switching could be accomplished in the line time-
base alone.

405-line system to be retained for some years
to come

The Government has promised that even in the
event of a change of television standards, 405-line
transmissions would continue in parallel with the
new system for a number of years. One can be
sure, therefore, that 405-line sets purchased today
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will still be suitable for reception in thi¢ country
for, at least, five years, and most likely for double
this time, even though they are not “switchable ”
or *convertible >.

Now, since the existing standards are to be main-~
tained it is impossible to launch a second 625-line
service in Bands I and III because almost all the
channels in those bands are already occupied by the
existing services. This means, then, that any new
service will have to operate in new bands, and the
two which are available are Bands IV and V. These
bands, in fact, have already been set aside for the
development of the television service and embrace
frequencies from 470-585Mc/s and 610-960Mc/s
respectively.

The upper part of Band V is at present being
used for work on tropospheric scatter, but when
the whole of this band is available for television,
no less than 92 separate television channels could
be accommodated in the two bands with the exist-
ing channel bandwidth (i.e., 5Mc/s).

Conversion Also Requires UHF Tuners

Clearly, it is not enough simply to switch the
line timebase, even assuming that the fundamental
transmission standards are maintained, for it will
be necessary also to have some sort of VHE/UHEF
switching. Some of the new convertible sets pro-
vide both for timebase switching and UHF switch-
ing, but the UHF tuner is not usually installed,
as it is envisaged that this will be an_entirely
separate unit, possibly reminiscent of the Band III
Converter days.

The CCIR System

There would be many more complications if it
were eventually decided to adopt the CCIR 625-
line sytem, for the standards of this system differ
considerably from those at present used in Great
Britain. Apart from the number of lines, the
essential differences between the two systems are a
channel width of 7Mc/s (British SMc/s), resulting
in 5-5Mc/s spacing between the sound and vision
carriers compared with the British 3-5Mc/s; a
reversal of the positions of the sound and vision
carriers (the sound is ‘“high” on the CCIR
system); F.M. sound instead of A.M. and negative
vision modulation against the positive modulation
of the British system. In the CCIR system this
means that peak white is represented by zero
modulation and that the sync pulses are 100%
modulation—exactly the opposite of the British
standard.

The CCIR system is used in most of Western
Europe, excluding France. The French system uses
819 lines and has other differences in channel
width, spacing, etc, but uses AM. for sound.
There are other standards, including a 625-line
system used in Russia, East Germany, Hungary,
Czechoslovakia and Poland, and the 525-line FCC
system is used in the U:S.A,, Canada, Iran, Japan,
Thailand and certain Latin American countries.
The Russian system is almost the same as the
CCIR system, but the channel width is 8Mc/s and
the channel spacing 6'5Mc/s.

UHF Standards

1t was agreed at a CCIR Conference on frequency
allocation that a standard of 8Mc/s channel spacing
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with 6Mc/s vision bandwidth be adopted in Bands
1V and V in the event of a British 625-line system
being launched in these bands. Even with such a
wide spacing, 57 channels could still be accom-
modated in the two UHF bands.

It will now be understood that if the slightly
modified CCIR system is finally adopted in Great
Britain, set conversion will represent considerably
more than a mere change of line frequency coupled
with facilities for UHF reception. Indeed, in some
cases, the term “ convertibility ” could well mean a
complete change of chassis or, at least, the inclusion
of a entirely new vision strip and UHF tuner.

Flywheel Sync

Since the sync pulses in the CCIR system are
positive-going, they are more susceptible to inter-
ference and noise than are the negative-going pulses
of the British system, and for this reason it has
been found almost essential to include flywheel line
sync in sets operating on a negative-going picture
signal to avoid “line tearing”.

It will be recalled that flywheel sync was very
popular in Great Britain some years ago, but with
improved signal coverage its popularity has waned

somewhat. Although impulsive interference may
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Fig. 1.—The components of this UHF segment are

mounted on a biscuit moulding. The oscillator signal

is increased in frequency by DI, and this is mixed
with the UHF signal in D2 to give L.F.l.

not be very troublesome at UHF, first stage noisé
may well be sufficient to cause ragged verticals ”,
particularly since there is likely to be a large number
of fringe areas when the service is first launched,

Intercarrier Sound

There is also the possibility that intercarrier
sound will be used on the new system. This
arrangement is used in America and the sound LF.
is taken right through the video amplifier, where it
is extracted by beating it against the vision LF.
and then detecting it in the usual F.M. manner.

(To be continued)
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j ROM the theoretical aspect, one usually looks upon an
aerial as a radiator of signal energy rather than a receptor, This is
of no consequence, however, since basically an aerial is the same
whether it is transmitting or receiving,

The simplest aerial is the so-called “long wire ” type, and this is
sometimes looked upon as being of infinite length and connected to
a signal source through a coupling transformer with one end of
the coupling winding connected to the long wire and the other
end to earth, as shown in Fig. 1.

>, v
‘\ l‘
LY ’
5 \ h
Coupling T 1
transformer s ?
[y 5
‘l
h Seqee”
(]
Signal 8 0
RBurce ‘: Long wire aerial
t
4

== Earth

Fig. |.—The current and voltage distribution in a long-wire aerial.

Delay

A signal applied at the start of the wiré will not simultaneously
appear at the end (indeed, it will never reach the end of an
infinitely long wire), but will take time and will travel along
the wire in the form of a sine wave.

Actually, the signal is composed of two sine waves, a cutrent sine
wave and a voltage sine wave the peaks of which occur at the points
of the greatest rate of change of the current wave. Conversely, the
points of zero voltage occur at the points of zero current change, at
the peaks of the current wave. This is made clear in Fig. 1.

It will be seen, therefore, that the voltage is out of phase with the
current by 90°. That is to say the current leads the voltage by 90°,
This goes+on all the way along the wire, relative to earth, and the
current waves produce magnetic fields, while the voltage waves pro-
duc: electrostatic-fields.

Insulator
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Terminating
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transformel
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Fig. 2.—A practical vertical half-rhombic aerial for television reception.

Radiation

These two fields combine to form self-supporting waves of energy
which are radiated into space. In the case of a receiving aerial, the
waves of energy are picked up by the wire where they produce
. current and voltage waves, exactly the same as in Fig. 1, and re-
By J. Jenkins form as signal across the coupling transformer.

~ 0 %
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In a practical long wire aerial of finite length,
some signal is present at the end of the wire and,
unless this is fully absorbed in a suitable terminating
resistor, it will start travelling back again along the
wire and produce fields in opposition to those
required for normal radiation. If the aerial is not
properly loaded there will be a reduction in
efficiency which will be greater with relatively short
aerials than long ones.

Half-rhombic Aerial

Forms of long wire aerials have been used for
television reception, which are sometimes termed
“tilted wire ”, “ half-rhombic™ etc. The general
idea of a vertical half-rhombic aerial is shown in
Fig. 2. This requires rather a lot of space to erect,
since it does not give a great deal of improvement
over a dipole unless the sides “a’ are several wave-
lengths long.

The terminating resistor should be around 300€
or 4000 and the coupling transformer should be
designed to match this value to the type of feeder
used, usually 750 coaxial cable. A coaxial trans-
former consisting of a quarter-wave matching
section of 170 impedance could be used for
coupling to 75{ coaxial, in which case the terminat-
ing resistor should be 400Q. A typical arrangement
would be sides of 51ft and a mast of 32ft. This
would give the aerial a total length along the ground
of approximately 80ft.
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Fig. 3 (left).—The current and voltage distribution
in a tuned half-wave aerial.

Fig. 5 (right).—A dipole is folded in the manner

shown to bring the centre impedance to a reason-

ably high value. (When parasitic elements are

added to a dipole, the centre impedance is consider-

ably reduced; folding the dipole quadruples this value

of impedance and the final value is generally suitable
for matching to standard cable.)

High Gain

The actual characteristics depend essentially on
the length of the sides, and on the angle # which,
of course, is governed by the height of the mast. A
well designed array of this kind is capable of giving
a gain approaching 20dB over quite a wide band
and with very useful directivity, but, since the other
half of the rhombic is provided by the earth, the
ground conductivity at the site is of some im-
portance. This can be enhanced at poor sites, how-
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ever, by the use of a counterpoise earth consisting
of several copper conductors stretched along the
whole length of the base of the acrial, as shown
in Fig. 2.

Resonant Aerials

Any aerial will act as a resonant aerial provided
that it satisfies two conditions at the working
frequency. These are that the length is an exact
multiple of quarter wavelengths and that the length
is greater than one quarter wavelength. This means,
then, that the shortest possible resonant aerial is
one half wavelength. The physical length, of course,
depends upon the frequency at which it is to
operate.

A complete cycle of the current or voltage wave
in Fig. 1 (from A to C of the current wave, for
example) occupies a distance along the wire
approximately equal to one wavelength of the signal
frequency. If the wave were propagated in free
space instead of along a wire, then the distance
would be exactly equal to one wavelength of the
signal frequency, and if the frequency were, say,
200Mc/s the distance would be 1:5m, or 59in. The
half wavelength in free space would thus be 29-5in.
A half-wave dipole tuned to 200Mc/s is slightly
shorter than this because the signal does not travel
at quite the same speed down a conductor as it
does in free space. The length of a half-wave
dipole for Channel 11, which is very close (0
200Mc/s, is about 27%in.

Frequency (f) | Wavelength (1) Relationship

The product of the frequency and the wavelength
is equal to the velocity of propagation of wireless
waves in free space (which is the same as the
velocity of light). For example (A in metres) x
(f in kc/s)=300,000. Thus, knowing either the
wavelength or the frequency, the unknown can be
found from (A in metres)=300/(f in Mc/s) or,
(f in Mc/s)=300/(\ in metres).

The retarding effect on the signal owing to the
conductor is called the * velocity factor , and this
is fairly high in R.F. cables, such as coaxial, and
long wire aerials. As an example, the natural wave-
length of an aerial is approximately 4'5 times its
electrical length, bearing in mind that the aerial
resonates at its half wavelength. With coaxial cable
with a velocity factor of 0-66, which is a common
value, the phvsical length of a resonant cable is
339 shorter than the electrical wavelength.

Dipole aerials for television are mostly cut to one
half wavelength corresponding to the mean of the
channel on which it is to operate. Some designers
favour cutting more towards the vision carrier
frequency while others may, in fact, tune slightly in
favour of the sound carrier, and it is for this
reason that small discrepancies occur between
aerials of different design and manufacture.

Half-wave Dipole

In Fig. 3 is shown the voltage and current
distribution in a tuned half-wave dipole, which is
exactly the same as the distribution over the first
half wavelength of the long wire aerial. The most
important facts about this are that the voltage is at
a minimum at the centre and maximum at the ends,
ar.] the current is at a maximum at the centre and
minimum at the ends. This state of affairs continues
as long as the aerial is receiving or radiating signal
energy.
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The impedance of the dipole is, therefore, at a
minimum at the centre and at a maximum at the
ends, and intermediate positions down the
aerial correspond to intermediate impedances. It is
usual to feed the dipole at a low impedance point,
and to facilitate this, the dipole is generally cut into
two quarter-wave limbs at the centre point. The
two points are held about an eighth of an inch
apart by an insulator, which also serves to hold the
dipole rigid.

When the dipole is cut in this way, the impedance
between the two adjacent ends is around 70€2, which
represents a very close match to 738 coaxial feeder.
Indeed, this is one of the reasons why feeders are
manufactured with impedances around that value.

Effects of Mismatch

The impedance of a coaxial cable results from the
distributed inductance throughout the length of the
conductors and the distributed capacitance between
them. These combine to give a specific impedance
value, usually called the “characteristic impedance”.
Maximum transfer of energy will take place only
when the two ends of the coaxial cable are loaded
to impedances which equal the characteristic im-
pedance. If, for example, 70Q feeder were connected
to a'point on the aerial where the impedance were,
say, 2002, some of the signal in the aerial would
make its way down the cable, but a proportion of
it would be reflected back into the aerial. Similarly,
if there is a mismatch at the set end, all the signal
in the cable will not be absorbed by the set, but
some of it will be reflected back up the cable and
will be lost. It may undergo a second reflection at
the aerial connection, in which case a reflected
signal will be received by the set a little later than
the direct signal, and if the feeder is long this could
result in a ghost image or impair the picture
definition.

Mismatching of this nature produces “standing
waves ” on the cable the amplitude of which is
proportional to the degree of mismatch. Standing
waves represent a total loss of energy and should
not be confused with the useful signal which travels
along the feeder. Mismatching also makes the cable
itself susceptible to signal pick-up and radiation.
From a receiving point of view, this means that
excessive interference from cars may be caused by
pick-up on the downlead .which is closer to the
source than the aerial itself.

The Addition of a Reflector

An ordinary vertical dipole has what is called an
omnidirectional polar diagram, and gives all-round
reception and transmission, as shown in Fig. 4(a).
This pattern is highly desirable for mobile radio
services where the aim is to cover ‘the widest
possible area, but for point-to-point television
reception a directional arrangement is favoured,
since then there is less possibility of interference
from signals arriving from different directions.

Moreover, the gain or pick-up sensitivity of a
directional aerial is automatically increased over a
dipole in the forward direction. Single dipoles are
employed mainly in areas of very high signal
strength, where the strength of the wanted signal
far outweighs that of unwanted signals.

An aerial is made directive by adding a reflector.
This simply consists of a single conductor about
5% longer than the dipole and spaced from the
dipole by a quarter wave-length. Since it is
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inductively coupled to the dipole it has induced into
it a signal from the dipole, and thus itself radiates.
However, there is a phase alteration of 90° due to

Response due to Reflector:

(1w}

Response due to Dipole Combined response

Fig. 4(a).—The polar response of a simple dipole, and

(b), the directional response produced by adding a

reflector, Further directivity and gain is produced by
adding directors.

the coupling, and there is a further alteration of
90° due to the signal passing back again from the
reflector to the dipole. This means that the dipole
now receives two signals, the direct signal and that
reflected back at anti-phase from the reflector. The
reflected signal tends to cancel the response pattern
at the rear and enhance it at the front, and the
combined effect is the production of a polar
diagram as shown in Fig. 4(b).

The Addition of Directors

Even greater directivity is secured by mounting
parasitic elements in front of the dipole. These are
called directors and are cut slightly shorter than
the dipole so that they resonant at a slightly higher
frequency. They have the effect of reinforcing the
signal in the forward direction by several artifices
closely related to phase and spacing.

Up to a limit, as more directors are added so
the polar response is continually narrowed, but
there comes a point, after about seven or eight
directors. where there is hardly any improvement
in gain or directivity. As a general guide, directors
diminish progressively in length in relation to the
dipole at a rate of approximately 5% per director
and eighth-wave spacing is often used, though these
factors depend to a large degree on the exact design
of the array.

Folded Dipole

Although a reflector does not have a large effect
on the centre impedance of a dipole, there is a
marked reduction in impedance when directors are
added. This makes it almost impossible to match
direct to 70€} coaxial cable. There are various ways
of correcting this, and the most popular is to
“fold ” the dipole (Fig. 5 page 71). The signal
pick-up of a folded dipole is approximately equal
to that of a simple dipole, but owing to the effect of
the signal current being divided between the two
sections, the impedance is increased by a factor
equal to the square of the impedance of a simple
dipole.

Thus, if the centre impedance of a simple dipole
falls, say, to 8{) due to the addition of a reflector
and a number of directors, and this is a common
value, the impedance is raised to about 641 by
folding the dipole, and it then represents a reason-
able match to 70 coaxial cable. :
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Practical Television

MULTIMETER

(Continued from page 51 of the Ocrober issue)

j HERE is no absolute necessity for the reader
to follow the details of the cabinet illustrated in
Figs. 2 and 3, but this design is simple, and there-
those who
carpenters. It is made from inexpensive materials,
but is nevertheless attractive in appearance.

Soft wood constitutes the largest part of the
materials needed. A few shillings will procure all
the timber necessary; about two and a half feet
of #in. wood of the nearest stock size to 4%in. wide
will be required, or some off-cuts
from the local wood shop mer-
chant will prove even cheaper.

fore suitable for

Sides

The first pieces to be sawn to
size are the two side pieces.
would perhaps be best to make a
these
parts, taking the measurements
given in Figs. 2 and 3; ie, 9}in.
long at the base and slightly less
than 4}in. wide at one end and
slightly more than 13in. wide at
the other (this takes into account
two Perspex
panels slope from one end to the
other, thus giving rise to slight
measure-
ments given for the extreme ends

cardboard template for

the fact that the

differences from the

(see Fig. 3).

The back of the cabinet is a piece
of soft wood 6%in. x 4}in., the top
edge of which must be planed
or otherwise shaped to conform
to the slope of the meter panel.

are not skilled

ki

It

The front portion of the cabinet

is a piece 6%in. x 12in.
similarly planed to suit
There 1s one other piece 1o
be cut, and that is the centre
panel (see Fig. 3), which is

Zin. x ljin. This last
piece has to be planed along
both edges to meet the meter
and control panels.

The base of the cabinet is
simply a piece of }in. hard-
board, which may easily be
obtained from a wood mer-
chant already sawn to the
correct size; 10%in. x 6%in.

The two black Perspex
panels, one supporting the
meter and one the controls

Fig. 2 (below).—Side view of the case
of the complete multimeter.

Contro! panel Stand—oft?

bushes

Printed pane!

Batteries

Switche

- 1044 -
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and printed circuit board, can best be obtained
new, or as off-cuts, from a “do-it-yourself” shop.
They are both jin. thick and 6in. wide, but the
control panel is 5}in. in length and the meter
panel 5}in. in length.

Perspex is almost as easy to handle
and tool as wood, and with care will
not crack, break or splinter. All the
edges should be lightly filed to give a
better finish than the raw saw cut, and
the holes which are drilled should also
be finished with a half round file. All
the holes in the control panel are

drilled to the measurements given in
Fig. 3.

Meter Mounting

The hole for the meter can be cut
with a fret saw starting from a small
hole drilled somewhere towards the
centre of the final circle. The three
slots placed at 120° intervals round the

Fig. 3 (below).—The dimensions of the
case for the multimeter.

Back panel 67/311 wide x 41" deep 3'/2” dia. hole to clear meter
P 1

18" black Perspex panel 67/3” wide

X 514 deep
/1/8" dia, slots for meter fixing bolts

Centre panel 67/8”wid¢
x {lg deep
1/5‘, black Perspex panel
674 wide x 514 deep

.-

S

T

NS

Hole sizes are...
R i
p

&
Y

]

\
Side 94
2 required

10lg” fong x 4'/;
maximum depth

Base.... '/a" hardboard
10%4" long x 674" wide

Al timber is 35" softwood

All joints pinned and glued

Holes marked ‘A’ are for bolts securing
printed panel to control panel via stand-off bushes
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circumference of the circle are best made from a
saw-cut, widened with a small file.

The printed circuit board is fixed to the Perspex
panel by three bolts through the holes marked
“ A” in Fig. 3. The two situated at the corners
of the cabinet are drilled to correspond to those
shown on the printed circuit on the Blueprint. The
third hole is positioned as shown in the diagram
and to receive the bolt a corresponding hole must
be drilled in the printed circuit board, and it will
be found that this will conveniently be on a piece
of the board free from copper; on no account
watst this fixing bolt come into contact with the
copper on the printed circuit board.

Stand-off bushes are used on all three fixing
bolts to keep the board at a suitable distance from
the Perspex panel. The shanks of the two switches
and the potentiometer must be sawn off to the cor-
rect ‘length and knobs fitted on them. The two
terminals are mounted on the front panel and not
on the printed board, so that the shanks pass
through the two holes left for them on the board.
The sides, back and front of the cabinet should
now be placed together to ensure that all the sides
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nected to R18 and the 1-5V cell (positive end) is
connected to tag 10 on S2C.

The base may now be screwed into position—and
lettering can be put round the switches, terminals
and potentiometer, either by hand-painting or by
the use of transfers, to correspond to the ranges
given.

Calibration

The procedure necessary for the calibration of
the meter was given in detail last month and it
should be found relatively easy to achieve the
required degree of accuracy. The main difficulty
will consist of transferring the results of the various
calibration exercises to the meter so that direct
readings are possible. If desired, the calibration
could be carried out in the form of various graphs,
one for each scale or set of scales, but this method,
while accurate, makes the taking of readings tedious
and unnecessarily complicated. What is needed is
the ability to take readings directly on all ranges.
In order to help the constructor, a sample set of
scales is printed in Fig. 4 below and shows the type
of professional layout which it is possible to achieve.
The amateur could well draw out similar scales

10,00

Fig. 4,—An example of the type of scale produced in calibrating the multimeter—in fact, this scale may be used on
the completed instrument.

line up and then, by using one of the modern con-
tact adhesives and panel-pins, the four pieces may
be permanently joined. The meter and control
panels may now be placed in position and glued
with a suitable adhesive.

Switch Wiring

At this point in the construction, the two term-
inals, the shanks of which pass through the printed
circuit board as explained earlier, are connected
with 16s.w.g. tinned copper wire to the two
switches. Refer to the blueprint—Terminal Y is
connected to tag Y on S2A. Terminal Z is con-
nected to tag Z on S1A. The meter movement may
now be connected as shown on the Blueprint.

The 9V battery and 15V cell are now strapped
to the back of the cabinet as shown in Fig. 2.
Strips of plastic or leather held by drawing pins
are all that is needed. The two batteries are. in
effect, wired in series, the junction of the two form-
ing the “ 0V ” connection (the positive tag of the
9V battery is connected to the negative tag of the
1:5V cell). The 9V battery (negative end) is con-

when calibrating his meter and, if the scales are
drawn on thick card, then the card can finally be
cut to fit above the glass of the meter so that
readings can be taken easily. Of course, although
this method avoids the necessity of tampering with
the meter and attempting o mount the scale on
top of the existing scale, great care must be taken
to avoid parallax error — the eye must be kept
directly above the meter needle or the reading
taken will be too high or too low. The scales
shown above are suitable for direct use on
the home constructed meter and can be mounted on
card and used as described above; the accuracy
obrained should be at least 5% on A.C. ranges,
provided full scale reading is adjusted to be correct.
Voltage readings, using the proper value of series
multiplier, will be equally accurate without such
adjustment. With current ranges, however,
accuracy depends only on the resistance of switch
contacts so that for the higher current ranges (S0mA
and over) this needs to be taken into account.
Consequently, for the higher current ranges (on
both A.C. and D.C)) scales are only correct if the
full-scale reading is adjusted to be correct. [ |
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\.9 T is the purpose of this series of articles
to describe in a practical manner the function
of each particular component making up a
television receiver. Details will also be given
where appropriate of the likely effect on
receiver performance should the component
under discussion be in any particular way
defective.

HOW
TV SETS

To start the series, a typical turret tuner will be
considered, the ¢ircuit of which is shown in Fig. 1.
Although tuner circuits differ slightly between
models, the basic make-up is fairly standard, even
with switch tuners and modern turrets. There are
usually two valves, a double-triode (V1) arranged
in a cascode R.F. amplifier circuit and a triode-
pentode arranged in a frequency changer circuit
(V2), with the triode acting as local oscillator and
the pentode as mixer.

Aerial Isolation

The aerial downlead is connected to a coaxial
input socket and fed to the aerial coupling trans-
former L1/L2 through capacitors Cl and C2. These
isolate the mains-connected chassis of the receiver
from the aerial, and may have a value between
470pF and 1,000pF. It is unwise to replace these
with components of greater value, as then the capa-
citive reactance at 50c/s may be increased sufficiently
to cause a person touching the aerial system to
suffer serious electric shock if the chassis of the set
happens to be connected to the ““live ” side of the
mains supply. Replacement components should
also have a rating around 1,750V (1:75kV).

Resistors R1 and R2 connected in parallel with
the isolating capacitors provide a discharge path
between the aerial system and receiver chassis, and
thus avoid the build up of a large static potential
which would cause interference to the reception
and, under certain conditions, also cause the aerial
to charge up to a dangerous voltage.

Section A of the double-triode V1 is connected as
a neutralised triode, the signal from the coupling
transformer being applied to the grid. The pre-set
capacitor C3 and the capacitor C4 are the neutralis-
ing elements which cancel out the effects of the
anode-to-grid capacitances of V1A. In conjunction
with the valve capacitances, C3 and C4 form a
bridge circuit, and, by careful adjustment to C3,
the stage is effectively neutralised.

Critical Adjustment

Neutralisation is necessary to prevent the triode
from oscillating and to maintain the lowest possible
noise factor for the first stage. C3 is adjusted at
the factory, and, as very small values of capacitance
are involved, the adjustment is critical.

The cathode resistor R4 provides a part of the
grid bias for V1A, depending on the setting of the
gain control R103. When R103 is at maximum gain,
the voltage drop across R4 gives all the fixed bias,
but, when R103 is turned towards minimum gain,
VIA receives an increased bias which effectively
decreases the mutual conductance of the valve and
hence the gain of the stage.

Resistor R4 is decoupled by C7 to prevent
negative feedback from unnecessarily reducing
the gain. Similar decoupling is provided by
C6 in relation to the gain control circuit. R103 is
connected between chassis and H.T. positive in a
potential divider arrangement. Thus, as the gain

| WORK - 1: The tuner

By K. James
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control is turned down, so the cathode of VIA
becomes progressively more positive with respect to
the grid. As this is the same as the grid becoming
progressively more negative with respect to cathode,
a wide control of stage gain is provided.

Automatic Gain Control

In addition to the fixed bias and that provided
by the gain control, bias is also applied to V1A
from the AGC line, via R3. This negative bias
increases with increase in signal strength and there-
by automatically adjusts the gain of the stage to
accommodate a range of input signals.

In poor signal areas, the gain control should
always be set at maximum, and the general gain of
the receiver adjusted by the contrast control. This
ensures that the first stage is providing the best
noise performance. This can be demonstrated by

t
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in very strong signal areas, where sound-on-vision
and vision-on-sound might occur. Open-~circuit of
R3 would result in modulated hum bars on the
picture and hum on sound.

The Other Half of the R.F. Stage

Section B of V1 is an earthed-grid R.F. stage
which receives the amplified signals at VIA anode
in its cathode circuit. These signals are applied
through inductor L3, which is sometimes called a
coupling or peaking coil. This coil is made to
resonate just below Channel 13 and, since the Q
is low owing to the input impedance of V1B, it
preserves the stage gain at high frequencies in a
similar manner as the “ peaking coil” in video
amplifier stages.

The grid of VIB is maintained at chassis poten-
tial (so far as the signals are concerned) by C8. Bias

—pn —
adT ma 4700 Tca2 €23 s 2 HI+
> < s 1000 ioco 800 2RI2.
2 & 3 PF pF BF
R6 Zre RIS H
AERIAL CoerEs g *z 2  Zwis
3 7 ko 24Tk
c4 7OV ANODE 187V LEELELES ’
®F TEST POINTO ‘00 ouTEuT ’ g
b €205 3pF
: It o
COMMEN
vt 50V,
A § 3 ag - fb 1 FSTAGE L
RE AMP gulem | e - C2a SROT
ol S 1.0 b2 ) bt o 2% Zoak
: ] gs o--- =
' 10k
7€ “: ) & 7 o b 1%
vz
4V Pl 9y Svi PC&ES
M
800pF AND OsC.
1 L <
2 Zgra 1 R3E
> 3 <16
2270 —1"g 2%
: =% o > - 800pF 4 L
2 B2 4 2 b3
P! 1 4 =
a2
203 2
ago oz 800 c26
P = oF 05 -5pF
>
w1 ve
wm L% ol S 1 l
" H oFf = - S=cm _—3erown| |
H 1OO0RF OO HEATERS T 5 |
L ——OBROWN
BREAK WIRE AND _~"Wiw )
CONNECT TO CHASSIS L ol TO AGC. !
IN FRINGE AREAS Z L UINE

Fig. 1.—The circuit diagram of a typical turret tuner. The components making up this tuner are described
in detail in the text.

turning down the gain control and turning up the
contrast control to compensate. In areas where the
signal is not too strong, this practice will result in a
picture which is very noisy (i.e. covered with grain).
The reason for this is that the noise from the R.F.
stage increases as its gain is decreased.

For optimum results in fringe areas it sometimes
pays to disconnect the /.GC to the tuner, by break-
ing the AGC wire (the C5 end) and connect it
direct to chassis, as shown in Fig. 1. This ensures
that the stage performance is not impaired by un-
necessary bias when the aerial signal is very weak.

Biasing Faults

Open-circuiting of R4 would cause complete
failure of V1A and lack of sound and vision signals.
A short in C6 or C7 would be revealed by R103
not operating. Open-circuiting of R102 would
seriously limit the range of gain control, while a
short across C5 would hardly be noticed other than

for VIB is fixed by means of the potential divider,
R6 and R7, and from the D.C. point of view, V1B
appears as a cathode-follower. Further decoupling
of the grid circuit is provided by RS and C10.

It sometimes happens that the *lead-through ”
condenser C10 develops a short-circuit. This
destroys the bias of VIB and, in certain tuners,
causes R6 to overheat and burn out. In some cases,
the tuner may continue working with very low
efficiency.

The two sections, VIA and V1B, form the well-
known cascode circuit, in which the amplified
signals are developed across the anode coil L4 and
the coupled coil LS, which together form a band-
pass coupling to the mixer. The anode circuit is

~ decoupled by R8 and C11 and the anode coil is

tuned by its slug and the trimmer CI13. Cl13
is adjusted at the factory to provide the best com-
promise over all the channels, and improvement
can never be obtained by altering this setting.
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Mixer Section

The pentode section of V2, V2A, receives at its
control grid the amplified R.F. signals across LS.
This inductor is tuned by the slug in its former
and by the pre-set C14, which should not normally
be adjusted. Resistor R9 is included to set the Q of
L5 for the required passband characteristics, while
C15 gives a coupling for the *“LF. test point .
Such a test point is made available on most tuners
to allow easy connection of an LF. signal for align-
ment purposes.

A grid return for the pentode is provided by
R10, and the stage is biased by the cathode resistor
R12 and grid current in R10 as the result of the
applied heterodyne signal from the local oscillator.
RI1 is the screen feed resistor and C16 and Cl17
are decoupling capacitors.

Local Oscillator

The triode V2B is arranged in a simple oscillator
circuit of modified Colpitts form. The H.T. feed
to the anode is via R16, and the oscillator coil is
L6. The oscillator is tuned by the slug in the coil,
by the fixed capacitor C21, by the fine uner (25
and by the trimmer C26. The latter, again, is a
pre-set which is adjusted for optimum results on
all channels at the factory. As these components
are chosen in terms of temperature co-efficient to
compensate for capacitance changes with temp-
erature, it is essential, if oscillator drift is to be
avoided, to make any necessary replacements with
components of the original characteristics. This
also applies to the oscillator coupling capacitor C24
and the heterodyne feed capacitor C20.

As a fairly high R.F. voliage exists across the
oscillator feed resistor R16, 1his is returned not
direct to H.T. line, but to an H.T. decoupling net-
work comprising R15 and C23. Further decoupling
for the remainder of the tuner is provided by R14
and C19.

Excessive frequency drift should lead to a check
of the fine tuner and associated capacitors, after
first proving that the frequency changer valve is
not responsible, preferably by substitution.

Excessive oscillator radiation, as may be picked
up on a nearby set as patern interference, could
be caused by a fault in R15 or C23.
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Intermediate Frequency

Grid bias for V2B is provided by the grid current
in R13 which is produced by the oscillatory condi-
tion of the valve. The oscillator voltage is fed to the
control grid of the mixer section through C20. In
most tuners, the oscillator frequency is the signal-
frequency plus the intermediate-frequency, which
gives sound and vision LF.s in the LF. coil L7
such that the sound L.F. is above the vision LF.
in frequency. In tuners with the oscillator at the
LE. below the signal-frequency, the sound LF.
falls  below the vision LF.—a point worth
remembering.

The * lead-through * capacitors in tuners appear
vulnerable to short-circuiting or intermittent break-
down—these are indicated on the circuit by two
lines, one either side of the circuit wire, such as
C19, C22, C10. etc. Should the faulty capacitor
happen to be decoupling an H.T. circuit, then the
associated resistor will nearly always burn out, but
the capacitor, when later checked with an ohm-
meter, may not show a short. To be on the safe
side it pays to replace the capacitor if there is any
doubt ar all. For example, should C19 short, a very
high H.T. line current will flow in R14 and cause
it to burn out.

The I.F. coil L7, should be adjusted for the best
overall response of both sound and vision. In the
event of instruments not being available, the coil
slug should be adjusted 10 give the best reproduc-
tion of Test Card C, consistent with good sound.

Heater Circuit

Most modern tuners feature a series-connected
heater chain, as shown in Fig. 1. The heater line
is decoupled to R.F. by C9, C12 and C18. It is
rare for these capacitors to fail, but if they do,
pattern interference effects may be present on the
picture at certain critical points of the fine tuning
control owing to the injection of spurious R.F. and
oscillator signals into the heater circuits of other
valves in the set. The tuner heater chain is usually
introduced into the main heater chain between the
picture tube heater and the other valves, the other
side of the picture tube heater, of course, being
connected to chassis.

(To be continued)

WIRED TV SYSTEM
CONTRACT has been placed by the
Independent Television Authority with EMI
Electronics Ltid. for the installation of a wired TV
and sound system at their new headquarters in
Brompton Road, London.

Work is already being carried out on this instal-
lation which, when complete, will provide ITV
Channel 9 and BBC Channel 1 television pro-
grammes and BBC VHF sound programmes in
most of the offices in the new headquarters.

A modulator will permit pictures from other TV
programmes—supplied by cable from the Museum
telephone exchange—to be displayed.

Aerials will be fitted to a 30ft tower on the roof.

COLOUR TV FOR SOUTH AFRICA
LARGE screen colour television projector
developed by Marconi’s was recently demon-

strated in South Africa, when the Smith Kline and
French medical colour TV unit. visited hospitals
and medical centres in the Republic.

The mobile unit, manned by Marconi engineers,

gave demonstrations at the 43rd South African
Medical Congress in Cape Town in September.
Also in use was a new colour television projector.

The Smith Kline and French medical colour
TV unit has given demonstrations to doctors,
hospital staff and medical students all over the
world and last year carried out a successful tour
of Australia.

In South Africa, after leaving Cape Town, it will
give demonstations in Johannesburg and Durban
before returning to England late in October.

TV CONFERENCE IN BUDAPEST
MORT. than 100 foreign guests besides official
delegates are expected in Budapest next
summer for the conference of the International
Radio and Television Organisation.

Observers will be attending from Iraq, the United
Arab Republic and a number of Asian and African
countries.

The meeting will discuss, among other things,
exchanges of documentary and feature films for
television, and exchange of radio programmes.
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Peel Works - Silk Street
London Sales Office ; Magnet
A Subsidiary of THE GE

f and compact. . with' large instrument performance
SALFORD ELECTRICAL INSTRUMENTS LIMITED

| another NEW instrument

from Salford, the\

[ J [ J &
minitest
POCKET-SIZED MULTIRANGE TEST SET

instrument suitable for the of

D.C. and .C. and ohms. Its high
sensitivity renders 1t suitable for testing and fault locetion in all
types of slectrical and electronic circuits. It is well bullt to ensure
long and satisfactory service. The instrument is economically
priced and supplied with test leads with plug connections at one end.
(Leather carrying case available 88 an extra).

RANGES : AC. Volts. 2.5, 10, 25, 100, 250, 1000.
D.C. Vohs. 25, 10, 25, 100, 250, 1000.
D.C. Amps. 50 pA, 1mA, 10mA, 100mA, 1A.
Ohms. 2000 200,000 20 Mn

-ACCURACY: D.C. Volts & Amps. +29% of full scale deflection
A.C. Volts 139 of full scale deflection

+59% at centre scale.
Send for leaflet MIN/6009/PT

* Salford 3 * Lancs * Tel: Blackfriars 6688
House. Kingsway. W.C.2. Tel: Temple Bar 4668
NERAL ELECTRIC €O. LTD. OF ENGLAND

“SABRINA”

STILL WELL IN
FRONT

HARVERSON SURPLUS CO. LTD.

83 HIGH ST., MERTON, 5.W.19. Cherrywood 3985/6/7

SUPER
STERED KIT

HARVERSON’S
6 TRANSISTOR
& DIODE
SUPERHET KIT

Make your TV set 1009 again before Prices

rise.

A first class 2 wave

(You have been warned!)

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

12" now

... £5. 0.0
14" to 17" now ... £5.10.0
21" now ... £8. 0.0

ALL C.W.0.
Special Bonus Scheme for Service
_Engineers

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

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390

MK. I

A kit of ready-built
units only requir-
ing interconnec-
tion. Comprising
two midget 3W
amplifiers, push
button switch,
transformer, con-
trol unit (bass,
treble and vol.),
power pack, two
speakers, indicator
light, valves (ECL
82, EZ80 range),
and comprehensive
instructions,

£3.19.6

Plus 6/6 P. & P.

band transistor

superhet in kit form.

% Printed circuit
panel (size 8§ x
2%ins.)

% 3 Pre-aligned I.F.

Transformers.
% Output Trans-
former.

*i inch 51 Spea-

er.

¥ High gain Ferrite
rod aerial.

¥ First grade
G E.C.transistors.

 Push/Pull output.

All parts down to the

minutest item  with

instructions.  ONLY

!
£6.19.6 ke

Cabinet if available

18/- extra.

TELEVISION TUBE BARGAINS

108K 10-in. New & boxed, 15/-, plus 6/-P. & P.
COSSOR 75K 10-in, New & boxed, 15/-, plus 6/- P. & P.
lon trap magnets to suit the above, 2/9, 3d. P, & P.

REBUILT TV TUBES. We can supply all types and all sizes

of quality rebuilt tubes at very competitive prices.

Write,
call or 'phone for your requirements,
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— BEST EVER VALUE —

<&

«>Mirs. Surplus Bargain Ofier—Further
<&-kit supplies now available. Original
&>purchases of this popular kit were
<>rapidly sold out. This Kit is a modern,
£>sensitive quality circuit Receiver Unit
Z>¥ith all the latest features. Bix B.V.A,
< Transistors and 1 Diode, Printed
&Circult, Med. snd Long Waves, Ferrite
(Aerial, Car Radio Coupling Coll, tw

E “6 plus 1” TRANSISTOR RADIO KIT

SO AL A A A

A
AR RS AR A A e e

L Push-Pull output into 3 ohin Bpeaker, "

attractive Gt Dial and Slow Motion &
<
& Tuning, etc. Bize: uppmx. 8} x 2}in. b
<Cabt size 9 x B} x 3 <
< COMPONENT 5 Gns SETOF6 TRANSISTORSX
X Aha 2,5 and 1 DIODE 45/. 7 tr %
:> 7x .'illn. speaker Complete Kit (less 3d. stamp, fyll detalh‘
L 1576 carr. 186, speaker) Bargain Price Circuit and Instr :>
< Cabinets 25/. extra. 6.19,6 carr. 2/6. X
P AAA e A O A oo A

% < aas
NEW ALL
VALVESGuARM,.l.EED TRANSISTOR

o T BARGAINS!

155,185 o6 | oree 12/8] BRAND NEW—BVA lst Grade
384,83V 7/8 | EY5l g/6 [ 0C#4 10/6 | 874 9/
DAF96 9/- 86 10/- | OC45 /8 | 873 9/-
DF96 9/- | EZ80/81 /6 | OCB1D 716 | GET114 6/6
DKI6S o/ 24 976 | 2/0C8l 15/8 | OC73 718
B SRR I XOR oo
ECLS0 10/6 | PCL83 1278 | 28108 76 | GBxss 2l
ECLS2 10/6 | PL8L 12/8 | Xclo1 876 | 0A70 2/9
EF80 8/- | U2s 12/6 | 8B305 5/6 | 0ABL 2/9

SPEAKER FRET. Expanded Bronze
anodised metal 8 x 8in., 2/3; 12 1 8in,
3f~; 12x12in., 4/8; 12x18in., 6/, cte
TYGAN FRET (Contemp. pattern)
12 x 12in., 2/-; 12 x 18in., 3/«, etc

25 ohma—2 m

PRE-SET T/V POTS. Full range

VOLUME CONTROLS—DA—Q Meg,
ohms, 3ln. SPINDLES MORGANITE
MIDGET TYPE, ljin. diam. Guar.
1 year. LOG or LIN ratios iess 8w.,

SPEAKER.S P.M. 3 ohms 2}in. Elac., 3/-. D.P. 8w., 4/6. Twin Stereo less

17/8. 38iin. Goodmalu, 18/8, 5in. 8w., 6/6. D.P. 8w, 8/-,

18/6. 7 x 4in.
Goodwans, 18/8. Bin. Rola, 204+

CONDENSERS—Silver Mica.  All
values, 2 pF to 1,000 pF., 8d. each.
Ditto, ceramics 94 Tub. 450 v.
T.CC, etc, .001 mid, .01 and
.1/350 v., 8d.; .02-.1/500 v., 1/+; .25
Hunts 1/8 ..5 TCC. 1[9 eu'.. ete.
RESISTORS—FULL RANGE 10
ohms—10 megohms 20% } w. and
4 w, 8d.; § w., 5d; (Midget type

BAND 3.

Cowplete  with PCC84
PCK30 Valves and coils

circwt diagram, but
nection data supplied.

Carr. 2/6, Worth 5 gns.

TURRET TUNER — BAND 1/
Ex. mirs. current
production offer—std. type 13-
chaunel unit. 35-38 Mc/e I.F.
and
tor
channels 1-3-9. No kmobs or
con-

Clearance Bargain Oanly 32/6.

modern rating), 1 w., Gd. 2 w., 8d.;
10% Hi-Stab. } w,, 5d.; § w., 7d.;
5% % w.. 9d.; 1% -sub 1w, 1/6.
‘W/W RESISTORS, 25 ohms to 10K,
5 w.,1/3;10 w., 1/8; 15 w., 2/-.

Transistor  Condensers—.01

25 mfd, 1/3; .5 wid, 1/8.

Trausistor Midget Electrolytics—all
values 1 mid, to 100 mid. 1/9 ea.mf

.03 mtd, 8d.; .05 mfd, .1 mid, 1/-;

RECORDING TAPE—Special Offer

. per ree) 1/-, 8d. on ea. additional reel.
SPECIAL BARGAIN 3in. mfrs. Tape 225ft. 5/8. P.
Plastic Tape Reels -

American COLUMBIA (C.B.S.) 1st Grade P.V.C. TAPE. Fitted leader
and auto stop foils. Brand New, Boxed, and fully guaranteed,

Standard Loug Play
Sin., 600ft. os 15/ 9001t aa . .. 18/6
3#in., 900ft. .. 18/8 1,200t .. . . 22/8
7in., 1.200('.. 214- 1,800, .. o 82/-

3in. 2/8, Hin. 3/-, 53in. 3[3 7|n. 3/6.

TAPE RECORDER
KIT ONLY £16 10s.

I Latest 3-valve circuit based on Muliard’s

desigu. Magic eye and tone controls.

I Printed circuit already wired. A
sensitive quallty recorder. B.S.R. Amp

I Kit 95/-. B.S.R. Tape Deck £8.10.0.
Collare Amp Kit £6.5.0. Collaro Tape

l Deck £12.10.0. Set of 5 valves 45/-
Special Unit Kit Prices—Send stamp

' for detailed list.
details) 2/6.

Handbook  (full

L———-———---—————--—

Jason Tuners—Approved Kits—comprehensive range
in - Model FMTI 5 gas. ete., 48-hour Alignment

8ervice. Send for complete bargain list,

SPECGIALISTS

Est. 1946.

RADIO COMPONENT

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tetephone THO 2188

Terms O.W.0. or C.0. D. Post and Packing up to } ., 7d., 1 1b. 1/1,
38 5., 1/8, 3 ., 2/-, 10 ., 2/9. Hours: 8 auny=08 pun.; 1 p.m. Weds.

AERIALS

Combined Arrays I and ITI
1+3 Element Loft Mounting .. 38/3
1-+5 Element Loft Mounting .. 46/9

11

Single Dipole Wa.ll Mountlng .. 2477
Single Dipole Chimney M'ting.. 40/2
X Aerial Chimney Mounting 2/3
H Aerial Chimney Mounting .. 87/7

Band IIT
3 Element Yagi Wall Mounting 33/~
6 Element Yagl Wall Mounting 43/-
9 Element Yagi Wall Mounting 58/~
Chimney Lashing Mounting add 10/-
Double 6 Arra.y, only wlt,h clamp 83/~

B“ Single Dipole Wall Mountlnz 20/5
B Single Dipole Chimney M'ting. . 29/9
H Array Chimney Mounting ..52/4

REPAIR KITS

Band III Folded Dipole With Insulator. Complete .." 9/3
Band I Insulator With Two % inch Dipoles For lor
 inch Booms, Complete .- 19/5
6 inch Lashing Kit, 12/11 7 mch Lashing Kit..
6 inch Wall Bracket With U Bolts .
1-{; 1-1 inch Clamps, 3/10. 1-2 {nch Clamps Universal.. 5/4
Bracket Repair Kit, J Bolts; U Bolts: 20ft Lash.lng
Wire: Thimbles: Corner Plates ..
Insulators, All Types 3
Co-Ax. Sem1 Afr Spaced 7d.yd, .. Plugs 1/2
Send éd. for Lists. Please state Channel when orderlng
Cash with Order. Post and Packing 3i- ertra.

SATISFACTIO!\' OR MONEY BACK GUARANTEE

WALKER & SQUIRES

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

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass.

12in. .. £4.100 14in. ... £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. s £3. 0.0 l4in. ... £4. 0.0
15-17in. . £4.100 2lin. .. £6.10.0

All Tubes Fully GUARANTEED 12 MONTHS.
Dispatch same day. C.W.O. or C.O.D. Carriage
and insurance 10/-.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY.

Telephone: WALLINGTON 9665
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A
Precision
Wobbulator

By N. Mears

(Continued from page 27 of the October issue)

THIS VERSATILE
WIDE RANGE
INSTRUMENT
WAS DEVELOPED
AROUND

A MODERN
SEMICONDUCTOR
JUNCTION DIODE

RY

CREENING for the wobbulator was des-
cribed in last month’s issue, and a means of
decoupling the mains leads was also explained.
Thus the only leakage of R.F. field is from the
centre spigot of the coaxial connector and the Fin.
holes in the front panel.

TV receiver response: note the marker pip.

L-_l-l.—,-

\

PRACTICAL TELEVISION 81

The former is by far the larger leakage except
when a metal screwdriver is used to trim the coil
cores—the use of an insulated tool is therefore
recommended. The 465kc/s coil is aligned before
the can is screwed over the oscillator assembly,
and no external trimming hole is needed.

Control of Output

It is important for the R.F. output control—or
10005} yanable resistor—to have zero resistance at
its minimum. If it does not, R.F. output will not

To supply plug

Tags marked MC
.denote earthing
connections

/4

M. coil . T.V. coil
(10+7Mc/s) - (34-38Mcfs)

Fig. 10.—The wiring details of the oscillator circuit.

reduce to a sufficiently low value at the minimum.
setting of the control. The earth connection must
also be of very low impedance. Several wires in
parallel, or thick copper braid, must be used and
the length of this connection must be kept to the
minimum. A wire-wound potentiometer is quite
unsuitable, as its inductance is very appreciable. A
similar low value of minimum resistance must be
obtained in the sweep control, or it will be impos-
sible to achieve an unmodulated R.F. output. It is
difficult to find a commercial component with a low
enough resistance and the writer found that an ex-
Government wire-wound component proved most
successful, giving at its lowest setting only Skc/s
sweep. It should be noted that the SVCI diode, at
moderate D.C. potentials, is relatively very sensitive
to a small A.C. input.

Components

Apart from the foregoing simple precaution, there
are no special difficulties about the circuit.
resistors are 2W; the oscillator capacitors of 100pF
or less are silver-mica; all the 1000pF capacitors
are disc-ceramic types, while the remainder may be
of tubular or ceramic type. Layout is not critical
in any respect, although of course in the oscillator
circuit, stray capacitances must be kept to the
minimura by careful wiring. .

Alignment

1. Aligning the 200c/s multivibrator
(a) Attach phones via 001puF capacitof
between R7 and chassis.
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::'\
. METAL
\ RECTIFIER O
\ P

TO PRIMARY OF
MAINS TRANSFORMER

SMOOTHING
CAPACITORS

HT+ LINE FROM
MAINS TRANSFORMER

63V HEATERS FROM/’O

MAINS TRANSFORMER

FPOINTS MARKED MC DENOTE
EARTHING' CONMECTIONS
TO CHASSIS

INPUT FROM
RECEIVER

VR4
JSWEEP CONTROL

ON/OFF
SWITCH

RFE_OSCILLATOR
SUPPLY SOCKET

Fig. 11.—The underchassis wiring diagram.

(b) Rotate VRI, until the note is flat on A
below middle C and a little sharp on F
below middle C. If an audio generator is
available, adjust to 200c/s.

The above gives “ near enough ” alignment.

(a) Attach phones between R10 and chassis.
(b) Rotate VR2 until a rapid flutter is heard
—not really recognisable as a note.

(c) Insert 4-6in. of bare wire in the input
from receiver socket, to pick up hum.
(d) Connect Y-amplifier output to oscillo-

2. Aligning the 20/cs multivibrator and saw- scope, and adjust trace to about 10
sooth generator sweeps /sec.
- - - - —— - = -
]
I
1 Oscillator
' 3 screening
| G Sync. can
1 O——pTo 6°3V switch~—
1 To H.T.+/o heaters
; RF, Oscillator supply plug
) connections
' {rear view)
Screened
oy p»F.
RF Oscillator
Control Unit
Sync.
terzwinm
(insulated
from pane)
Output to
RFE tc>utput Input from S Y amplitier
o eceiver on
Receiver N /Oscilloscope
4
Connection it & G
s @@ oW e
panel!
Top of chassis~ A \\— \
To grid (pin5) of V4 RF Oscillator (Tokanode {pin 1) and To pins 1and 2

! via C8 supply plug cathode (pin 3) of V5 -of V4 via C9

{see inset diagram)

Fig. 12.—The connections to the rear of the front panel (inset: the plug connections for the R.F. oscillator).
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Bandswitch

PRACTICAL

(d) An A.C. waveform should now - be
visible on the scope. Keep it as steady as
possible without sync, and adjust to show
4 or 5 traces.
(e) Correct the adjustment of the 200c/s
multivibrator by rotating VR1 until each A.C.
wave shows 4 markers exactly (see illustra-
tion on page 613 of the September issue).
Remove the plug from the “Y-ampli-
fier ? socket on the wobbulator and connect
the lead instead to the “sync” terminal on
wobbulator. Rotate VR2 until over 5 A.C.
waves are displayed, 2 pulses are visible and
steady.

465kefs
coil

Fig. 13 (above)—R.F. oscillator coil switching.
Fig.

14 (below)—The dimensions of the side panels.

B v T

Cut-out to clear cover plate

%

»-

s%

o
T

o~ ith
7% 1 off with flanges bent down

Material...sheet Aluminium
bent along dotted lines

1 off with flanges bent up

USRI, PSP AP

1

I d

Cut-outs to clear chassis\
/ Cut-out .to clear cover plate

TELEVISION 83

Fixing holes to suit '
.,A'/ 6. .o

14 flange bent down alon
“ gdotted line J

Top

Bend down along dotted iiqc'\ 5

. Cover plate :
Material.....sheet Aluminium

1,%
1072 —>

Back

Bend down along dotted Iine\ 1

| _é‘
_a\\-t holes to suit rubber feet
o

.Base .6

14* flange bent down alo
—é- A gﬁed Iinc\%“g N —é— o
\
................. emgummmm =gl

Fig. 15.—~Construction details of the wrap-round case.

(g) Disconnect the lead to the oscilloscope
from the sync terminal and attach it to the
anode of the 6AM6. Disconnect the length
of pick-up wire from the “output from
receiver » socket; rotate VR3 until 2 perfect
sawtooths appear. These should be somewhat
« exponential » in shape, negative-going, as
shown in Fig. 6 (last month). If they are
too linear, try connecting a 1M or 500k
resistor between the grid of the 6AMé6 and
its anode, but this need not be tried just yet..

(h) Connect _the oscilloscope
sync” terminal to the wobbulator “ sync
terminal, and adjust the oscilloscope trace
to 20c/s; use as little sync as possible. The
trace should now lock, displaying one saw-
tooth only.

« external

s

(To be continued)
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3HERE are times when a little extra sound and
vision gain would make the difference between
tolerable reception and good reception. In past
pages of this magazine various methods have been
discussed for improving the overall gain, especially
of the older type “service arca ™ television receiver,
by the use of a pre-amplifier, an extra I.F. ampli-
fier stage, decreasing bandwidth and similar dodges.
Most of these have their own particular appeal to
the experimenter.

Low-noise Input Stage

A pre-amplifier, for example, is
simple to fit and rarely calls for
modifications to the recciver. By
using a preamplifier with an ultra-
low-noise input stage (sce, for
example, “A Nuvistor Band III
Preamplifier” by R: E. F. Street,
PRACTICAL TELEVISION July, 1961)
an improvement in noise per-
formance over that of the receiver’s
first stage is often accomplished.
This is highly desirable in those
areas where the aerial signal is
notoriously weak, for it lifts the
overall sound and vision gain with-
out introducing cxtra noise in the
form of “snow ” on the picture
and “ hiss ” -on the sound.

However, quite a few of the more
recent receivers using multi-channel
tuners with a double-triode cascode
RF. amplifier already possess a
reasonably good noise performance,
and it is often difficult to improve

PRACTICAL TELEVISION

O=00 - :
WE 247k

November, 1961

picture tube. Vintage receivers require approaching
1001V to give about 2V at the cathode of the tube.
Modern receivers give about the same cathode
voltage for around 10-20xV of aerial signal.

This is only one factor, however, for it is the
maximum usable sensitivity that is most important,
and this is governed by the noise factor of the R.F.
amplifier or pre-amplifier. It would be pointless
to say:—“‘my set is highly sensitive, it only
requires 10pV aerial signal to give a peak white
picture *—if, in fact, the set requires about. 100V
to outweigh the noise of the first stage or
pre-amplifier!

= HT+i90V

vision IF
channel

=

45
Heater

R2%
330
> chain

P iy To
= ke > sound |LF
Z = channel
3] (Gl

220 |O-O0!

L ! |

R3

on this by adding a similar type of
preamplifier. Indeed, if the pre-
amplifier is of poor design or
construction the receiver’s noise
performance may be impaired in-
stead of improved and, although a
“brighter”  picture may- be
obtained, the snow effect may be so bad as to make
viewing virtually impossible on all but strong signals.

The sensitivity of a receiver is given in terms of
$0 much signal voltage required to produce a given
peak white picture signal at the cathode of the

IMPROVING
RECEIVERS
WITH

RAME

e

Chassis

AGC line

Fig. 1.—A conventional common I.F. amplifier stage, using an EF80,
working at @ maximum gm of about 6mA/V.

An extra I.F. amplifier stage, if common to both
sound and vision, would give considerably improved
sensitivity and would have no efect on the noise
performance. The noise performance would, in
fact, remain almost exactly the same as the original
conditions. An extra stage of this kind requires to
be built on the receiver chassis, and requires extra
components, including coils.

Reducing the vision bandwidth to achieve a
greater overall vision gain was the vogue among
experimenters in days gone past. Test Card C was
usually used as the signal source and the various
vision channel cores were judiciously adjusted one
at a time to produce a brighter picture whilst
retaining as much bandwidth as possible, as
revealed by the frequency gratings on the Test

GRID VA
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Card. Invariably the whole process used .to go
out of control and the experimenter was left with
a grossly misaligned receiver and with poorer
pictures (and sound) than when he started the
exercise.

Frame Grid Valves

With the advent of frame grid valves the problem
has been considerably simplified. In essence, the
frame grid valve has a far higher slope or mutual-
conductance (gm) than its conventional counter-
part, and since the gain of an amplifier stage is
equal to gm X Zp, where Zp is the impedance of
the anode circuit of the valve, it follows that the
higher the gm the higher the stage gain.

Slope or gm is dependent on the distance between
the cathode and grid of the valve—the smaller the
spacing the higher the slope. The higher slope of
frame grid valves results, therefore, from the use
of finer, closely spaced grid wires. The diameter
of the grid wire is no more than 10 microns, and
the grid-cathode spacing is 50 microns. These
are small distances when it is realised that an
* average human hair is about 75 microns in diameter
and that it would not be possible to insert a piece
of it between the cathode and grid, and the diameter
of the grid wire itself is about seven times smaller
than a hair! (A micron is one ten-thousandth of a
centimetre, and there are approximately two and
a half centimetres to the inch.)

In order to produce such an exacting grid
assembly, the grid wires are wound on backbones
of rigid molybdenum rods, which are held a
determined distance apart by cross pieces, giving
the frame grid construction. The backbones are
drawn to size within a close tolerance of +5
microns, while the tolerance of the grid wire is as
small as +0-2 microns.

Available Yalves

There are four main types of frame grid valves
for use in signal ciruits, and these are a double-
triode for cascode R.F. amplifiers; a triode-pentode
frequency changer; a variable-p R.F. pentode for
AGC ILF. amplifiers; and a straight R.F. pentode
for I.F. amplifiers using little or no automatic or
manual gain control. There are also other types

BY MODIFYING CERTAIN
STAGES IN A TELEVISION
RECEIVER, VISION AND
SOUND GAIN CAN BE
INCREASED.

VL

By D. B. Chappell

PRACTICAL TELEVISION 85

being launched and coming into full scale produc-
tion.
It should be understood that increassd gain can-
not usually be achieved simply by replacing the
conventional valves in a receiver with frame grid
specimens. When a designer decides to use frame
grid valves, then he develops the circuit to take full
advantage of the attributes of the new valves.
From the point of view of set design, frame grid
valves mean that a given gain can be accomplished
by the use of fewer stages or that improved sensi-
tivity can be achieved by using the sarme number of
valves as in a conventional receiver but using com-
bination of frame grid and conventional valves.
Sets are now being made with frame grid valves
in the tuner (e.g., Mullard PCC89 and PCF86) and
a frame grid common LF. amplifier (EF183). If
the sound and vision LF. amplifiers each use
a conventional EF80, the sensitivity on Band III for
a 2V vision signal at the tube cathade is about
10V (less on Band I). Similar sensitivity figures
are achieved by the use of a PCC89 R.F. amplifier,
PCF80 (conventional valve) and frame grid LF.
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approximately twice as sensitive
by replacing a conventional valve

input
from
tuner

Heater
chain

with a frame grid counterpart—
6dB being a 2: 1 step up in voltage
gain, which is brought about by a
gm of a frame grid valve being
approximately twice that of the
conventional counterpart.

It should be understood, of
course, that twice the gain in a
single stage would mean four
times the gain in two stages,
eight times the gain in three
stages, sixteen times the gain in
four stages and so on, but in
practice a receiver is rarely
designed to exploit a valve to its
very maximum.

. To
vision IF
channet

s

Lower Noise

The total gain that can be
obtained in a tuner by the use of
two frame grid valves (e.g.,
PC89 and PCF86) is in the region
of 60dB (1,000 times), and this

channe}

Chasels can be accomplished without
any impairment in noise per-
AGC line formance. Indeed, by sacrificing

Fig. 2.—~The circuit of Fig. | rearranged for use with an EFI83 frame
grid variable-mu pentode. This circuit gives an effective gm of about

12mAV.

amplifiers—e.g., EF183 common, EF183 sound LF.
and EF184 vision I.F. The EF183 is a variable-u
type and the EF184 a straight pentode, and com-
pare with the lower slope EF85 and EF80 valves
respectively.

The gain advantage of the frame grid type valves
in comparison with conventional types is of interest
and is detailed below:—

PCC84 to PCC89—5—7dB
PCF80 to PCF86—6dB
EF85 to EF183—6—8dB
EF80 to EF184—6—8dB
These figures show that a receiver can be made

just a little of this gain, and
paying extra special attention to
the design of the tuner, the noise
performance can be enhanced.

Tt must be stressed, however, that this is not
possible simply by replacing the tuner valves; the
circuit has to be carefully engineered to suit the
valves. Experimental work is in hand to adapt old-
style tuners to work with the new valves, and details
of this work will be given in a later issue of
PrRACTICAL TELEVISION.

The PCC89 can also handle about five times
more signal than its conventional counterpart before
intermodulation becomes troublesome. This means
that sound-on-vision and vision-on-sound inter-
ference does not occur so quickly when the aerial
signal is increased. In older sets, it will be recalled,
it was often necessary to introduce
external attenuators in areas of
high signal strength to eliminate

Both are shown magnified.

“A” illustrates a conventional grid, and ““B” is a frame grid.

intermodulation effects. Sets using
the new valves can handle a far
greater signal range for a given
intermodulation factor.

The EFI83 as Common I.F. Amplifier

In Fig. 1 is shown a fairly con-
ventional common I.F. amplifier
stage using an EF80 R.F. amplifier.
This employs cathode biasing (R1)
and is decoupled to R.F. by Cl.
The unbypassed 33Q resistor is to
prevent detuning of the amplifier
by the AGC voltage which is
applied to the control grid through
R3. Without R2, the input capa-
citance of the valve would alter
sufficiently with changes in bias to
cause detuning of the grid circuit.
This is avoided by the negative
feedback resulting from the un-

(Continued on page 99)
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TV FAULTS

(Continued from page 22 of the October issue)

j HIS month the tuner will be dealt with fully
(stage 3 in Fig. 1 in the September issue) as will
the Common LF. stage (stage 4).

Blank Raster (No Sound or Vision)

Because a raster (illumination on the whole of
the screen) is present, one can conclude
immediately that the H.T. circuits are working,
that both timebases are working, that EHT voli-
age is present on the picture tube and, if the
brightness control turns the raster brightness up
and down correctly, that the video amplifier and
tube biasing circuits are in order.

It would now be a good idea to turn to Fig. 1
again. Since there is neither sound nor vision,
the trouble is almost certain to lic somewhere in
those stages common to both the sound and vision
signals. If the symptom occurs only on one
channel, say, the BBC channel, then the most likely
cause would be a break in the connections between
the BBC aerial (1A—Fig. 1) and the diplexer—2.

The aerial could be all right, of course, in which
case the fault would lie in the tuner. In turret
tuners, in particular, it sometimes happens that a
connection on one of the coil biscuits breaks or
that the biscuit falls out of position preventing its
contact studs from making good connection with
the spring contacts connected to the tuner circuits.

When this kind of trouble is responsible, the
raster is perfectly clear when the tuner is switched
to the offending channel. There is no grain, not
even with the contrast control turned right up,
and there is only a very slight trace of a hiss on
sound. However, if a broken aerial connection is
responsible, the raster will be full of grain (snow
effect) and there will be an appreciable hiss from
loudspeaker, and possibly very slight sound in the
background.

Failure in a Common Stage

We must now assume that the raster is clear
of grain on both channels and that there is virtually
no hiss from the loudspeaker. In this event, a
fault in a stage common to both the vision and
sound signals is most likely. The symptoms
could be caused by separate failures in individual
sound and vision stages, but this is extremely
unlikely.

We have cleared stages 1A, 1B and 2 (Fig. 1),
and all the other stages, of course, except the
common ones, 3 and 4. Thus, the exercise starts
with the examination of these.

The best thing to do first of all is to eliminate
the tuner. This is a simple matter if one is in
possession of a signal generator tunable over the
1.F. bands, for then a signal may be injected at the
control grid of the common I.F. stage, and the

By G. J. King

modulated signal tuned first to the sound I.F. and
then to the vision I.F. If the common stage is
working, the modulation will be heard from the
loudspeaker and horizontal bar patterns, due to
the modulation, will appear on the raster. If the
stage is “ dead ” neither of these things will
happen, and it would be concluded that the trouble
is ix; the common stage, thereby clearing the tuner
itself.

Long-wire Aerial (see Fig.4)

Without a signal generator, things may not be
quite so conclusive. Nevertheless, it is usually
possible to glean some idea of the condition of
the stage by connecting a long-wire aerial to the
control grid of the common LF. valve. The
receiver’s contrast, volume and sensitivity (f
fitted) controls should be turned full on and the
brightness control adjusted to give a raster of
normal brightness.

When the long-wire aerial is connected a distinct
crackle should be heard from the speaker and,
under certain conditions, sound programmes of
Continental origin will also be heard. On the
raster, moving, dark; horizontal bands will appear
due to the modulation of the sound signals (falling
within the vision I.F. spectrum) which are
amplified by the common L.F. stage and the vision
I.F. stage.

Another way of injecting a signal, if stations
do not happen to be radiating within the LF.
bands, is to direct the long-wire aerial close to a
domestic electrical appliance, such as a vacuum
cleaner or hair dryer. The interference from the
appliance as picked up by the aerial will cause
severe interference effects on the raster and typical
interference disturbance on sound or from the
speaker.

Circuit

In Fig. 4 is given the circuit of a turret tuner
and common IF. stage. and the point at which
the long-wire aerial should be connected is also
shown.

If signals cannot be directed through the com-
mon stage then this should be examined in some
detail. There is really not a lot in the circuit, and
observation will show whether the valve heater is
intact. A finger test of temperature will indicate
whether H.T. current is passing through the valve,
and the envelope temperature should be comparable
to that of a correctly working I.F. stage, as already
dealt with. If the valve is only just warm. an
emission test at a dealer’s shop would pay. If
the valve is in good order, attention should be
given to the anode and screen grid feed resistors
and their associated decoupling capacitors, such
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as R27 and C33 in Fig. 4. An open-circuited
cathode resistor (R24 or R25) would destroy normal
operation, and a voltmeter test at the cathode
(pins 3 and 1) would show almost full H.T. voltage
between that point and chassis in that event. If a
meter is not available, a quick test could be made
by connecting a 180Q resistor between cathode and
chassis. Shorting decoupling capacitors would be
revealed by the associated decoupling or feed resis-
tor being burnt and possibly cracked.

Checking the Tuner

Assuming now that the common LF. stage is
without fault, then the trouble must lie somewhere
in the ‘tuner. Unfortunately, the tuner is rather
a tricky item to test without instruments; indeed,
even with instruments, it can present a problem,
since the components are soldered in circuit with
very short leads close to the base of the valve-
holders, which are usually deep down in the tuner
chassis, beneath the switch or turret mechanism.

It is recommended that if the fault is proved to
be in the tuner, and the valves check normal, the
repair should be handed to a person  fully
experienced in the art of television servicing. Even
dealers’ service engineers sometimes return defec-
tive tuners to the manufacturer for service-—and
some manufacturers, in fact, recommended this pro-
cedure.

Crmcal Circuits

! - Apart from the mechanical difficulties involved,
tuner circuits are highly critical as they have to
handle very-high-frequency (VHF) signals. They
also have to be in perfect balance so that the over-
all response remains identical on all channels.
Unskilled servicing can quickly destroy the balance
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and, although the tuner may eventually be made to
work again, it is always debatable whether it
is working efficiently or not. The tuner is really
the most important part of the set, for it is here
that the aerial signals are developed into noise-
free LF. signals for subsequent amphﬁcauon. Poor
servicing may well increase the “noise factor” of
the tuner and make it almost unsuitable for use in
poor reception areas, especially on Band III—the
ITV band. o

There are one or two consistent faults which
occur in tuners and result in failure of sound and
vision. These are: a short developing in C18 or
C21 causing burn-out of R12 or R14 (see Fig. 4)
and sometimes the main H.T. decoupling capacitor
(C24), which is often a feed-through type, becomes
short-circuited and the tuner H.T. feed resistor
(R18) then burns out. Burn-outs of this nature
can usually be seen by carefully examining the likely
components.

Before finally deciding to remove the tuner for
repair or to have the local dealer service the set,
attention should be given to the various leads and
cables coupling the tuner to the main chassis, for
the symptom under discussion has been known to
be caused by a fracture of the inner conductor of
the coaxial cable linking the tuner to the main
chassis. This cable may also become hot owing
to incorrect routing near a valve or hot resistor,
and when this happens there is a likelihood of the
polythene melting and the inner conductor making
connection with the outer braid. Similar trouble
may occur owing to the soldering iron being left
in contact with the conductors too long when
soldering the ends. The short may not occur
immediately, but may only develop after the set
has been in service for some time.

(Continued on page 91)
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Fig. 4.—The tuner and common LF. stages (stages 3

and 4 in Fig. | on page 616 of the September issue).

[

www.americanradiohistorv.com

~


www.americanradiohistory.com

November, 1961

THIS YEAR'S BARGAIN
IN
CATHODE-RAY TUBES

12 20'6 12

ENGLISH ENGLISH
(plus S!- carriage home)

ELECTRIC ELECTRIC

Brand new tubes directly equivalent
to:

Mullard MW31/74 (or 31/16)
Brimar CI2FM
Cossor 121K
Emitron 12AXP4 (or 12XP4A)
Ferranti TI2

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

Every one guaranteed tested and perfect
on dispatch.

Also 14 and 17 inch.

14in. electrostatically-focused tube directly equivalent
to AW36/21 at 80/- plus 5/- carr.

17in. directly equivalent to Mazda CRMI72 at 100/-
plus 5/- carr.

17in. exactly as Mazda CRMIi7l, but with 6.3 volt
heater at 90/- plus 5/- carr.

ALL BRAND-NEW AND GUARANTEED
TESTED ON DISPATCH

CASH WITH ORDER, please, to:
MERCHANT FINANCE (LONDON) LTD.

Berkeley Square House, Berkeley Square
London, W.I.

We regret that we cannot cater to
callers.

Mail Order only.
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EX-RENTAL SETS

17 INCH £11.10.0
Excellent Table models. ITA/
BBC. Famous manufacturer. 12
months’ guarantee. Terms availe
able. Collection advised.
Delivery rate by arrangement up
to 50 miles, or despatched in
3 parcels for easy assembly, 25/-.

14 INCH £€7.10.0
ITA/BBC. Identica! to 17in. TV.

\deal for Caravans, Weekend Bungalows, Chalets, etc. 12
months’ guarantee. Terms available. Carriage 20/-,

REBUILT REPLACEMENTS

TV TUBES

9916
90/-
70/

2lin.
17in.
15, 14, 12in.

Ins. and Carr. 156
12 Months’ Guarantee.

£1' extra without old bowl, refundable if same received within

days.

DELUX RECORDER CABINET

79/6

Beautifully styled rexine
covered cabinet in Red
or Beige. Size 14y x 13
x 94in. Storage comp. in
lid for tapes and mike.
Easily adapted to Record
Player Cabinet. ins.,
Carr. 5/-.

TAPE RECORDER AMPLIFIERS

£9.13.6

By famous manufac- l
turer, Superb 4-
valve amplifier. Two |
controls and super- |
impose switch. Soc-
kets for Mike and I
Gram. Size |l x 4 x
6in. Ins., Carr. 5/-. |
Drawings FREE with I

: £1.19.6

Compact, /St
well  de- \&= 2
signed 5
valve amplifier. Output 3.5W. Input
for Microphone, Radio and Gram.
Size 8% x 3 x 4fin. Ins., Carr. 5'=,
12 months’ guarantee. Terms avail-
able. Extras: Dial plate, including
sockets and superimpose switch, 376,

order. Knobs 276.
SCOTCH BOY TAPE 19/9
S%in. Limited Quantity. Post free.
EXTENSION SPEAKERS ELLIPTICAL
19/9 SPEAKERS
8in. P.M. Speaker Brand new
ficted into polished , slot_type. 8
cabinet. Complete. 159 x 3in. and
Switch and flex in- 7 x 4in.

cluded. P. & P. 4f-.

TRANSISTORS
Per Set 47 (6 Post Free
MULLARD
|—OC8ID &9, 2—0OC8I
6/9, |—OC44 979, 2—

OC45 89, Diode 179,

GEC | EDISWAN
114 6/9 | XCl2i 8/9
8738/9 | XBII3 89
2—874 919,

P. & P. 2/9.
VALVES
Salvage Guaranteed
5/9 each 60/~ Doz.
6AB6, 6F6, 6Q7, 6V6, 12K7,
12Q7, 7AN7, 9BW6, I5A6,

ECL80, ECC83, PCCB4, PCFE0,
pL38, PL8I, PL82, PY8O, PY8I,
PYB2.

Postage

1—7d. 6—1'6 12—2/6

DUKE & C0. (London) LTD.

621/3 ROMFORD RD.
MANOR PARK EI2
ILFord 6001/3
Send for Free List
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ALPHA RADIO SUPPLY (O
MULLARD TRANSISTORS VALVES BY RETURN POST Hi-Fi Transistor FM Tuner for the Home
OCl9 48/.10C72 8-1OC78D 8- | Az, 107 | EF9I 5/9| PCLB2 1176 Constructor, complete kit £18/18/-, Fully
OC35 25/6 | OC72pr 16/-| OC8I 8l DF96 8. | EF92 ol-| PCLS4 1376 illustrated booklet with diagrams, full
OC44 111-| OC73 -16!-|OCB4  11/- DAF96 8- | EL4] or-| PL36 136 shopping list etc. 3/6.
OC45 10-1OC75  8-|OCI70 136 | Bicos g |ELas 90| pLal 11
OC70  &/6(OC77 10-[-OCI71. 146 | DBlog g |EL9l  4/6|PLE2  8'6 LOUDSPEAKER CABINETS
‘OC71  61610C78  8-1OC202 36- | EABCBO 91 [EMBO 9/ PL84 127 | Type suitable for an Bin. unit.
I R R R e —
MULLARD TRANSISTORS EBFBO  9/9 | EYs6 10| PYso 816 b 1A unic
I OC44, 2 OC45, |,OC8ID, 2 OcCsl. EBF89 976 | EZ40 716 | PYBI 8%6
22 Only 3776 set. ECC8l 8. |Ezso  7-|PY82 7. CATALOGUE
EDISWAN TRANSISTORS ECC82 7/6|Ez8] 7-lu2s 136 | |OUR 1962 CATALOGUE IS NOW
XA104 12/-, XA103 10-, XBIO2 6/6 ea. | ECC83 9/-|FCI3  5.|UAF42 96 | |AVAILABLE. PLEASE SEND I'- IN
focet W) SEbo 4| SECH AN | [STANES £OR, YoUR cony
LOUDSPEAKER UNITS ECC85 4 U D
C All Brand New ECFB0 12/ 10/-| UCH42 916 AVAILABLE FOR WHICH
24in. square Rola C25.. ECF82 m;s 0zZ4 476 | LUCL82 1178 PLEASE sA TTACH YOUR
24in. square EMI.... ESHAT chaa |::2 ucLes |::- BUSINESS LETTER HEADING.
in. square Elac Tweeter. PCC84 - g
Sin. round Plessey Egtgzo u’ﬁ‘g pccss 1116|UL4l 91 CRYSTAL CALIBRATOR No. 10
QO.P.T. EF50 5. | PCFBO 819 | UY4l 66 Crystal controlled. Directly calibrated.
64in. round Celestion.......oermuwma 1 776 EF86 12/6 | PCF82 1176| 3D6 5. Func;iqns: Crystal controlled oscillator
8in. round Richard Allen 1876 providing fixed frequency signals of 500
10in. round Elac. 25/- kes and all harmonics of 500 kes up to
12in. round Plessey. 296 RECTIFIERS 30 mes variable oscitiator from 250 kes——
6in. x 4in. Plesse RMI 5/3, RM2 6/9, RM3 7/6, RM4 1376, 500 kcs, enabling all intermediate fre-
7in. x 4in. Plesse: 1916 RMS 1976, 14A86 1976, 14A97 1916, quency between 250 kes to 500 kes to be
8in. x 5in. Celestion and Richard 14A100 1976, LW7 1776, 18RA I-1-16-] produced and modulated. Complete in
Allen 19711 6/-, FC31 (I14RA 1.2-8-3) 22/6, FCIOI carrying case/bag with all valves, leads and
10in. x 6in. Celestion and Plessey.......... 2216 (14RA 1-2-8-2) 1076, instruction book. £4/10/- each.
ALPHA- RADIO TERMS.—Cash with or C.O0.D. Postage and Packing charges extra, as follows: Order value 10/- add
1/3; 20/-add 1/9; 40/- add 2/6; £5 add 3/6. Minimum C.O.D. Fee and Postage 3/-. For full terms of business see inside cover of our catalogue.
Personal Shoppers 9 a.m. £0 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m.
ALPHA FOR VALVES AND 103 LEEDS TERRAGCE,
* SPARES FROM STOCK WINTOUN STREET, LEEDS 7.

For all who want to understand modern
electronic terminology—

DICTIONARY OF
ELECTRONICS

CLARKSON’'S TUBE
CHANGE

6A DENISON ROAD, LEEDS 2

§ Appendix, including

BOOKSELLERS
or in case of difficulty
36s. 3d. by post from
GEORGE NEWNES Ltd-
Tower House, South-

ampton St. London, WC2

!

.

b
y Tel. Leeds 24576.
HARLEY
CARTER We are now able to offer SUPER SCREEN
AM.LE.E. TV TUBES with 12 months’ guarantee at the -
keenest exchange price ever.
384 pages Example:
with extensive
crosseindexing
232 line draw- Tubes C:;hrailox::agtge Act!_ual cost
2 . Sty Lre—Lag T i i etul
S Gt A b e et all types old tube ouGe
Y, ZE 3 1ty is given to s, ”
- fundamental 127—14
terms and the £5 15/' £4- 5- 0
’other entries fol-
low on from these. =
Also listed are 157 —17" 9 £
familiar terms and £6 5/' 4. 15. 0
descriptions of
mst;'uments. Much — i
supplementary mat-
% erial 1s given as im 217 £8 30/' £6. 10. 0

circuit bol, b- :
bfes‘ilf-;ti:gsn." s;:olgur Carriage and Insurance 10/- extra
codes conversion
These tubes are COMPLETELY REBUILT by experts,
tables andvalve bases. with the most up-to-date electronic equipment, and are
35s. FROM ALL titted with the tamous American Goiden Grid Electron

Gun.
TV,
obligation.

old tubec.

Many thousands of these tubes are in service today.
Our factory is open to inspection to readers of “Practical
Technical advice and queries are answered free of
All tubes are dispatched with adhesive paper
and return labels. i

Cash allowance is sent on receipt of
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(Continued from page 88)
Blank Raster (Sound Normal)

The fact that the sound is normal would indicate
that the fault resulting in this symptom lies some-
where in the vision LF. amplifier, vision detector
or video amplifier stage (stages 5B, 6B or 7B
Fig. 1). There is also a possibility that the tube is
responsible, but this will show up by making a
few control knob adjustments.

The first clue lies in the behaviour of the bright-
ness control; if this has no effect on the brightness
of the raster, then we can conclude that the tube
biasing is faulty and that it is not being varied,

Faulty Valve

Now, if it is necessary to turn the brightness
control fully down to black out the screen, it would
follow that the cathode has gone less positive than
it should, and this would be caused by a short-
circuit within the video amplifier valve itself.

If the emission of the video amplifier valve fails,
the anode voltage (and hence the tube cathode
voltage) will rise and produce the opposite effect
on the brightness control-—the control would need
to be turned up fully to obtain any illumination.
Thus, the operation of the brightness control 'has
provided a key clue.

“To controlled stages l L To sync. sep,
) HI+
7-]”- 2 R37 R38  C4l o .
a = R46 :
.y % ng = ZR51 RIO4
common Contrast b = s
\F b control 2 - R 7
stage | 48 R4S p47 1
h

V5b

C3

S HIL—H

A
= RO 2 '\
R29 C36 C38 R4 R42 c40 RSO Frame
/‘? . timebase

|

control

A
VYVYYYYYVY

AAAAAAAA

z

To

§

Momentary short circuit

Fig. 5.—The vision I.F., detector, vision amplifier, and picture tube biasing circuit.

as it should be, by the brightness control. In nine
cases out of ten, this is caused by a heater-to-
cathode short in the picture tube.

Bias Arrangements

If the brightness control does work in a limited
manner, in that it is necessary to turn the control
fully anti-clockwise to black out the raster, then, if
this is not normal when the set is working properly,
the loss of picture has also resulted in a disturbance
to the tube biasing conditions. Generally. the tube
cathode is in direct connection with the video
amplifier anode (see Fig. 5). The cathode is thus
at a positive potential, and the correct bias is pro-
duced by the grid also being positive, but to a
smaller degree, as set by the brightness control.
In effect, the grid is negative with respect to the
cathode, even in the position of maximum bright-
ness, and the negative voltage at the grid rises as
the brightness control is turned down.

Let us now assume that the brightness control
operates normally on the raster. We can be fairly
certain that the video amplifier stage is not respon-
sible; however, to be absolutely sure, all we need
to do is put a nfomentary short-circuit across the
cathode resistor (R42 in Fig. 5). If the video
amplifier is working correctly, this will produce
a change in the brightness of the raster. At that
point the video amplifier stage can be eliminated.

If the cathode resistor short has no effect on the
brightness (without altering the brightness control),
then the trouble is undoubtedly in the video ampli-
fier stage. In the latter event, close examination
of the components associated with stage V6 shouild
be undertaken. In Fig. 5 is shown a circuit of the
vision LF. stage, the vision detector and noise
limiter, the video amplifier and the picture tube
biasing arrangements.

(To be continued)
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Closed Circuit TV Trade Service

A LARGE stock of closed circuit equipment is

now available to dealers, public address
operators, and other similar organisations for use
at conferences and exhijbitions either with or without
technical and production teams, from Audio and
Video Rentals Ltd. The equipment, which includes
cameras, tripods, lighting, sound system, cables,
etc., is available by the day, or week.

The Trade Hire Service for Closed Circuit Tele-
vision Equipment, as this new promotion is called,
is operated by Audio and Video Rentals Ltd., Video
House, 27-29 W hitfield Street, London W.I,

)

Two New Receivers

’l‘WO new TV receivers have
been released by Stella under
the name Stellascope.

Both the 19in. model
(ST.1029U) and the 23in.
model (ST.1023U) have pre-set
stops on the channel selector
combined with pre-set automatic
fine tuning. Both receivers have
cabinets with African walnut
veneer finish and polyester pro-
tective gloss.

The 23in. model costs 74
guineas and the 19in. model
costs 64 guineas.

Stella Radio and Television
Co. Ltd., Astra House, 121-123
Shaftesbury Awvenue, London
w.C.2.

Closed Circuit TV Camera
CLOSED circuit television
camera is available which

can be connected to the aerial

socket of a normal domestic
receiver and produce a good
picture in normal room lighting.

This camera is the Bculah

D.800 and costs 225 guineas.

Beulah Electronics, 138 Lewis-
ham Way, New Cross, London

S.E.14.

i
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TV Aerials at the Radio Show

THE “ Monitor ” aerial is the latest addition to
the Belling-Lee range of set-top aerials. In
addition to the adjustable telescopic elements, a fine
tuner is incorporated, enabling the user to obtain
the optimum adjustment. The change from one
band to another is effected simply by means of a
push-button switch. Provision has been included
for future use on Bands IV and V, in anticipation
of the requirements of a colour television service.
Another new aerial for use in the same room as
the receiver is the Envoy. It functions as a com-
pressed dipole in Band I, the length of the elements
being compensated electrically by means of an
internal loading coil according to the channel
required, at the same time being correctly matched
in Band III.

For the outer regions of the primary service
areas a new collapsible attic aerial has been intro-
duced, employing tubular elements which snap
positively into position on erection. All these aerjals
are made by Belling and Lee Ltd., Great Cam-
bridge Road, Enfield, Middlesex.

405/625 Line TV Receivers

""HE Model T398 Ekco receiver, has a 19in.
screen and provides for reception of existing
405-line transmissions and also 625-line pro-

grammes should they be introduced. All that will
be required is a UHF tuner, which will be fitted
by Ekco dealers at minimum cost when details of
any new transmissions are available.
The price of this set is 73 guineas. It is made by
gkco Radio and Television Ltd., Southend-on-Sea,
$5ex.

A modern McMichael TV receiver
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/NOK/ ; M A
Y 3 TRONIC.

BRITAIN’S MOST COMPREHENSIVE

PRACTICAL COURSE LEARN BY BUILDING
IN RADIO * ELECTRONICS | career ' lansy
TELEVISION ! OWN BUSINESS

YOU RECEIVE
7H£$£ SPECIAL TRAIN/ING @ Complete kits of equipment
HKITS — YOURS 7O KEEP

as illustrated.

@® Complete set of experimental
manuals,

@& Complete set of “picture-
way’” theory books.

& Modern test-yourself
examination sheets.

& Study programme.

@ Unlimited consultation with
Tutors.

Multi~ Rahige
TEST METER

CATHODE RAY.
OSCILLOSCOPE

BROCHURE

AM and VIE/EM
LUXURYRECEIVER

[]
RADIOSTRUCTOR :
; TO RADIOSTRUCTOR (DEPT. MIi02) I
% READING, BERKS. I
" 7 o - ’7 Name. BLOCK :

T I ol [ = A o e o 7 Curplete sei of
JHUH BHL HEEEHHEEEE ER DM | Address CARS :
L BHEEE U EE O UL oo N—
A A Y e HEEEAANEER {We do nat employ representatives) /6 |

R Y S ————
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SUB-MINIATURE COMPONENTS

13,

1, Ferrite aerial with Lopg and Mediom Wave
Coils 4}in. long for pocket superhet, complete
with clrcuit showing campopent values ete,

2. Ferrite aerial as above, but iin, diameter, 8in,
long ter table modei receiver or portable.
10/6d.
3, Three LF, Trapaformers with oscillator coli
aad circuit details to work with item 1. 19/8d,
4. Turee LF, Colls and oscillator to work with
item 2. 23/6d.
Smallest possible electrolytics. IMFD, 2M¥FD,
4MFD, 6MFD, 6MFD, 8MFD, 10MFD,
20MFD, SOMFD, 50MPD, 100MED, 200MFD,
all 1/9 4. each,
Bmallest } watt reaistors all 10% values 5d,
each.
Mintature condenser .1 1/04d., .5, .04, .02, .01
.

&,

all 84, Vuiues below this

Mintatare wide switch double pole chabge
over £/64,

Edgewise volume coutrois 2K, 5K, 10K and
20K 2/6d, each,

8mall edgewise controls with switch 2K, 5K,
10K aod 20K 4/8d. each.

Red Spot Transistors tested and suitable all
A_F. applications 2/6d.

White 8pot Transistors tested and suitable as
LF. or mixer 3/6d.

Bet of six transistors for superhet Muliards In
origiual packets, fully guaranteed, comprising

OC44, OC45, GC45, OCBLD and matched <

pair OCs1. £2 the set.
PRCIAL SNIP—this month

8
The Pocket “6¢” as described alonguide, but fully
made up and ready to work. £5.16.0, plus 2/6
nsaranc:

Post and

e,

PRACTICAL TELEVISION
NOW THE

MARK 1V

Read These Testimonials
D. A, Hilto, Leigh, Lanes.

“L received ‘'Pocket 4’ on Christmas
Day. 1 made it up on Boxing Day and
am very pleased with the results. It
brings In Jocal stations and many foreign
stations including Luxembourg at good
strength. lam13yearsold.”

Mr, J. Bell, Wolverhampton.

"I am writing to express my satisfac-
tion at the standard of your kit for your
Pocket 4 Transistor set and also to state
that It has come up to my expectations
in regard to performance.”

Mr, R. Beit, Newcastle-on-Tyne.
"1 have built your Pocket 4 Transistor
zet, I am very pleased with it.”

Mr. P, Jackson, Ickenham. Middx.

“1 bave built the Pocket 4 and am more
thap pleased with the results.”
Mr. G. Bam!lord, Ramsgate.

“T find this set even better than you
claim it to be and most certainly up to
your ususl staudard of quality. 1 feel
that nobody couid fail to bulid it and get
resuits, Even the first-time-ever novice,
a8 your circuit diagrams and instructions
are so clear and precise.”

Mr, A, J, Simmonds, Welling, Kent.

“l1 purchased from you a week ago the
Pocket 4 Transistor Kit, I put it together
Jast pight in 14 hours, on switching on the
set I was right on Radio Luxembourg,
1 must say thank you because not only has
the set a very attractive appearance, it aiso
behaves fantastically.”

B O
\ 2

B O O
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&
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Our famous Pocket “5” which is doing yeoman service all
over the country has been modified and improved to make it
an even better recelver. The new features include:—

New elegant dlal graduated for Long and Medium Waves,
Switched Long and Medium Waves.

8llde switch onjoff control.

Priuted circuit.

Ferrite Rod Aerial.

Improved reaction circuit.

Positive spindle coupling to tuner.

Battery containers.

The Pocket 5" of course retaina Its original r.{, citeuit which
means 6till Do aerial or earth needed.

The Pocket 5 Mark 1V uses 4 transistors, crystal diede,
ministure loudspeaker and bas all the above refinements,
complete in case a8 illustrated (less motif) 62/6. battery 10d.,
post and insurance /6, Motif 2/-,

Pocket 6> as Pocket 5" but with Moving Coil Speaker
and Q.P.P. output stuge, 95/-.

Seven days’ approval.

Order In contidence. We aliow you seven days to decide
wlhether or not to make the set, you may return the parcel
as ireizleived within thie time und your money wili be refunded
In full.

Read some of the testlmonlals, over 1,000 of which have
been received about our Pocket Receivers.

O Sl Bl

\ 22582 3

Y v e

ELECTRONIC PRECISION EQUIPMENT LTD

H Orders received by post are d h

rom our

11
Please loclude enough for postage, Callers. bowever, should use one of the followiug addresses:

520 High Street North 42-46 Windmill Hill 266 London Road 29 Stroud Green Road
Finsbury Park, N.4

Manor Park, E.I12

Ruislip, Mddx.

Croydon

Dept. 34. 88 Grove Road. Fastbourne, and to save time,

please post your order to this address.

246 High Street
Harlesden, N.W.10

=
'y /
VALVE r:SEAz'uE ,IT)EA Y SERY Tlggf REBUILT
1R5, 185, 1T4, 384, 3V4, DAFSL, DFS], DKL, DL92, DL94 ..  Set 4 for 19/6
SETS DAFSS DFo, DK, DLS6 ..~ .. .. .. o o SR iorsve FULLY GUARANTEED
6K17Q, 6K8G, 6Q7G. 6V6G. 8X5C. or 65Y3G ol i - .. 5for24/6 12 MONTHS
1A7GT 1U6 | 6L19 12/ | 30FL1 10/~ | EBL2]l 13/6 | EZ80  6/3 | U50 /- Complete New Gun Fitted
iDs 8/- | 6LD20 8/- [ 30L15 11/- | ECC30 15/- | EZ81 - | Us2 4/ In Every Tube
H5GT 10/- | 6P1 13/6 | 0PL1 10/8 | ECC81 5/- | K 7 | U8 4/9 Yy
N5GT 10/- | 6P25 9/- | 35A5 14/~ | ECC82 6/3 | KT4l1 11/ | U191 15/ 12in. ... ] .. £4.0.0
RS 8/- | 6Q1G 8/- | 35L6GT "9/~ | ECC83 7/- | KT44 5/9 | U201  1i6/8 . o
S 8/- | 6QTGT  9/8 | 35Z4GT @/9 | ECC84 8/9 | KT61 10/- | UABC80 7/9 14-15in. ... £4.10.0
S5 5/3 | 6SLIGT 6/3 GT 8/6 | ECC85 8/3 | KT63 6/68 | UAF42  g/- 17in £5.0.0
T4 3/6 | 6SNTGT 4/8 | 50L6GT 8/ CF80 8/ | MUl4 /8 | UB41  8/6 e oo -
85 B2 | ovea. AL | AShIMER | EGRR 36 | NEW S LECH e f2lin. .. . L. £100
& 5 7l . X :
B | s YRISh. (38 ECHR 0D PGS, o fame | | Immediae Delivery Carriage
5 : 7 and Insurance 10/- extra.
3v4 7/- | 6X5GT  §/- | DAC32 10/~ | ECH81 8/~ | PCC89 11/- | UCC85 3/6
5U4G  4/6 | 786 9/- | DAFSl '5/3 | ECL8O % CF80 7/9 | UCF80 14/6 ALLOWANCE ON OLD TUBE
5V4G 8/~ | 7BT /6 | DAF% 7/6 | ECL82 9/6 | PCF82 8/- | UCH21 13/8
5Y3GT 6/~ | iCs /6 | DCCX  9/- | EF39  7/6 | PCF86 14/- | UCH42 ~ 8/~
574G 7/9 | 7C8 7/6 | DF33  10/- | EF40 12/8 | PCL82 9/- [ UCHBL 8/- -
[ 3/9 | HT 7/6 | DF91  "3/6 | EF41  8/3 | PCL83 11/6 | UCL82 10/
BAM 3/6 | 787 9/~ | DF%6 7/ | EF42 10/6 | PCL84 ~7/8 | UCL83 13/
SR o |k 176 | D g Eed o rclw s vnl e | TELETUBES LTD
§8A6 G0 | lbiz 148 | Dxws 109 | ERe 59 | bENme b | LRE 2 *
GBus /8 [ isAm¢ . |BESH g | BER g Rl ulg|uew s 3 THEham-e
6BJ6- 5/9 | 12AU7 /3 | DK% 7/6 | EFe2  4/3 | PL82  7/- | ULsd  7/8 Duckett Road, Harringay, .
6BR7 12/ | 12AX7  7/- | DL33 @/ | EL33 10/~ | PL83  7/6 | UM4  15/9 London, N.4
6BWE * 8/~ | 12K7GT 5/3 ( DL35 9/6 | EL41  'g9/6 | PL8% 10/~ | URIC 8/~ 1 .
6C; 27/3 T 11/ | DL82 6/~ | EL42 9/~ | PY32 11/- | UU6 13/ Telephone: MOUntview 2903
6F1 12/6 | 12Q7GT "4/9 | DL94  7/- | EL84 7/- | PY80 %/é | UY2l 13/
6 8/6 | 1223 7/6 | DL 7/6 | EM34  6/9 | PY81 7- | UY4l
6k13 11/~ | 1487  19/6 | EABCS0 7/- | EM8) 8/6 | PY82  @/6 | UY85 @/
6Fl4  16/6 F2  17/6 | EAF42 8/ | EM8L  8/6 | PY! 7/9 | VP4B 9/
6K7G  2/8 | 20L1  17/6 | EBSL 3/9 | EM84 10/- | T4l 9/6 | VP4l 5/- 38 /.
6K7GT 5/- | 20P4  25/- | EBC33 5/- | EY51  7/8 | U2 713 | VP1321 16/ % . 206
Se W3 2GS g B O Bm o fsifn o wn Y ' o
6. BG 7 = = . Checks all types of resistors, ndensers
6L18 10/3 | 25746 7/6 | EBFsy  8/9 | EZal 7~ | UB 1o/ | Z17 31 s Al e
Post 6d. per valve Built in { hour. Direct reading.
READERS RADIO [
N Any Parcel Insured Stamp for details of this and other kits.
Against Damage iIn
24, COLBERG PLACE, STAMFORD HILL, 'l‘rgngltsdl.;extra RADIO MAIL (DEPT.RV)
[ An; .0.D. Parcel 3/- i 9 H
LONDON, N.16 STA. 4587 Y Sxtal / Raleigh Mews, Raleigh Street, Nottingham
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HERE are many different
shades and varieties of comedy,
from the robust traditional slap-
stick romps of the circus clowns
to the delicate nuances of the
high comedies of words and wit.

And yet the widely contrasted
comedy offerings of Groc,
Charlie  Cairoli, Dan Leno,

Chaplin, Wilde, Marx Brothers
and Noel Coward have a
common denominator: a story-
line of some kind, culminating in
a tag which might be a smart or
witty speech on the one hand or
the squish of a custard pie on the
other.

Spike Milligan

When the BBC announced
the reappearance of  Spike
Milligan on television they took
the  precaution of  warning
viewers by the title, “ A Series
of Unrelated Incidents at Current
Market Value,” that the tradi-
tional story background or con-
tinuity links would be missing.
Even the comic incidents in this
feature had no particular shape
excepting when they were ter-
minated by a well-aimed custard
pie. Many excellent ideas,
utilising the special effects facili-
ties .of the modern TV studio,
wer:2 harnessed by the producer,
G. B. Lupino, in this night-
marish Milligan production. The
singing of a ballad by Spike

Milligan in front of a most
inappropriate film background
(Hitler’s troops goosestepping,

etc.), the use of background
slides and other technical tricks
were brilliantly carried out.
Goon shows are an acquired
taste and I like to see them.
But “A Series of Unrelated
Incidents *—etc., was a little too
unrelated for the tastes of most
viewers and smacked rather of
an end-of-term rag than of a
professional presentation of
unconventional twists of modern
comedy or topical revue. Spike
Milligan is a comic anarchist,
unable to conform to the estab-

PRACTICAL TELEVISION

Underneath the
Dipole

lished forms of the comic art,
whose extraordinary sense of
humour and gifted clowning are
often ruined by his queer
mumblings. A little more audi-
bility and clarity of speech would
be less wearing upon the ears of
Milligan  enthusiasts, especially
those whose receiving sets are
not very good for sound! It was
significant that the biggest laughs
in this show were scored by the
impassive “ straight man »”, Valen-
tine Dyall, when receiving a
custard pie squarely on the face!

Lighting

Just how important is the art
or technique of lighting in tele-
vision production? The final
result depends upon how well
the average receiver is adjusted,
otherwise subtleties will be lost.
Fian studio lighting started from

the all-glass daylight studios,
progressed to mercury vapour
tubes and enclosed violet-

coloured carbon arcs, and later to

95

A MONTHLY
COMMENTARY

By iconos

the tungsten bulb. Carbon arcs
are still used, particularly for
colour cinematography. Television
studios started by making usé of

film studio types of tungsten
lamps and housings. Several
makers have competed in

developing a wide range of light-
weight spotlights, floods, skypans
and so forth, apart from special
effect lanterns capable of produc-
ing the hard shadow effécts
hitherto obtainable only with -arc
lamps. Carbon arcs are not nor-
mally used in TV studios, though
fluorescent tubes, high-pressure
mercury lamps and zenon arcs
have received attention from time
to time, with varying success.
Mole Richardson, G.E.C. a#d
Strand Electric are three British
firms which are now making
lamp-housings for the individual
telescopic support (as used by
Granada, TWW and Westward)
or the tubular barrel support (as
used at BBC’s TV Centre, River-
side Studios and-AR’s Studio 5 at

The first of four Marconi Mark IV television cameras ordered by Indepen-
dent Television News is now in use at the I.T.N. headquarters in London.
By November all four cameras will be fully operational in a new studio
which is being built on the seventh floor. This picture shows the L.T.N.
control room, with the control desk for the cameras.

£tk
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www.americanradiohistory.com

96

Wembley). The BBC had rather
special lighting problems at Lime
Grove  Studios when several
different types of camera were In
use, each requiring its own partic-
ular key-light and filler-light
intensities.

Photogenic Faces

Lighting for television is not
easy. The lighting man, who
should preferably have had some
experience of camera control
units or racks together with
some knowledge of portraiture,
has a constant batle with
directors, set designers, ward-
robe, make up and even the cast-
ing department. Possibly the last
mentioned—casting—is one of
the most important factors. The
faces have to be photogenic. The
TV lighting man hasn’t the time
or facilities to give individual
attention to each camera set-up,
like the film studio cameraman.
Once set for a show, his lamps
are fixed for all scenes and shots,
excepting for the measure of con-
trol afforded him by a dimmer-
switchboard to vary the intensity
of individual lamps. Actors with
deep set eyes and overhanging
eyebrows, large noses, wobbling
Adam’s apples and shady hats all
present him with problems, mainly
by creating ugly shadows. His
lighting units are all overhead, for
1t must be remembered that the
studio floor must be kept clear
of all cables excepting those to the
television cameras. Nevertheless,
I feel that many of these un-
pleasant shadows could be
softened, reduced or eliminated
by the use of a small lamp fitted
on top of the camera. One or two
TV companies are already adopt-
ing this system, notably Southern
Television. It certainly enables
viewers to see the most important
part of an actor {or actress)—the
eyes.

Horse Racing O.B.s

Ever since the first hazy long-
shots of races at an Alexandra
Park meeting were put out many
years ago by the BBC, race meet-
ing outside broadcasts have been
one of the most popular items in
the afternoon programmes. Com-
petition between the BBC and
ITV companies is pretty strong
for covering the wide choice of
courses and horses all over the
country. The degree of expert
handling of the number one
camera (and especially of its zoom

PRACTICAL TELEVISION

lens) can make or mar these
racing O.B.s, and the most
skilled and experienced men are
always allocated to these jobs.
Some courses are technically well
suited for television, with ready-
made camera positions on the
top of grandstands, commanding
a view of the whole course. This
gives great opportunities for the
dramatic use of the new long
focus zoom lens made by the two
British firms of Watson and
Taylor, Taylor, Hobson. San-
down Park, for instance, is an
ideal course for television, with
the sun in the right position,
a ready-made camera platform
and a handy parking place for
the O.B. truck and the microwave
link for sending the picture back
to the network. At Epsom, com-
plete coverage of the Derby
requires the erection of a high
tubular steel tower, sometimes
shared with cinema newsreel
cameramen. This naturally
requires the hauling up of cameras
and equipment on tackle, a
hazardous operation on a windy
day. Screen time actually devoted
to racing is short, however, and
producers, commentators and
cameramen are busily occupied
in capturing the atmosphere of
the racecourse, from the Royal
Enclosure to the silver ring, the
paddock, the bookies and the
tipsters—and in long discourses

November, 1961

by the commentator on the
antecedents and the present form
of the contestants for the next race.
It is all good exciting television
material, though not so contin-
uous in entertainment value as
spectacular equestrian jumping
shows, such as the Horse of the
Year and similar amateur events.
A tremendous lot of preparatory
work goes into O.B.s at race meet-
ings, including the setting up and
testing of several microwave
“hops” for those race courses
far removed from 1elevision
centres. This can involve tech-
nical and production crews
numbering anything from fifteen
to forty people.

Border Television

The opening of yet another
1TV programme company, Border
Television, at Carlisle, brings the
commercial programmes 10 an-
other 500,000 viewers and adds
two more television studios to the
long list. A recent survey made
by a television equipment
company revealed that there are
now no less than ninety-three TV
studio stages in Great Britain
which are more than 500 square
feet each in area. This figure,
therefore, does not take into
account the dozens of small
announcers, presentation or con-
tinuity studios with fixed
cameras.

Now on

PRACTICAL WIRELESS
Chief Contents of the November

Issue (Including FREE
‘Mini=Amp*

SHORT WAVE SECTION
HIGH GAIN AMPLIFIER
ELECTROLYTIC CAPACITORS
A SIMPLE CONDENSER BRIDGE
FAULTS IN VHF/F.M. RECEIVERS
PRACTICAL WIRELESS < MINI-AMP’
A TRANSISTORISED VHF SUPERHET
THE P.W. BEGINNERS S.w. TWO
TRF UNITS AND INSTABILITY
TRANSMITTING TOPICS
CLUB NEWS
ETC., ETC., ETC.

bluepringy
Sale 2/-

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

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

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

Use PRODCLIPS with the MULTIMINOR (Pat. No. 74881 1)

These cleverly designed spring-loaded insulated prods are
the complete answer to a long-standing problem. Press
the trigger 1o open, release to grip. Keep your hands free
no matter how difficult of access your test points may be.

18- per pair.

for less...

..with the

'MULTIMINOR

19 Ranges

D.C.‘ Voltage A.C. Voltage

0— 100 mV. 0— 0V
0— 25V 0— 25V
8: ;.0 \\; 0— 100 V
5 0— 250 V : e
0— 100 V 0—1000 V. List Price: £9 : I os' Write now for illustrated literature to:—
0— 250 V c.c col;pclele with glest Leads
0—1000 V. D.C. Current and Crocodile Clips. m@
8: IOIO:Q Leather case if required 39/- LTD ]
Resistance 0— 10mA Size: 5§ x 3 x 1}in. AYOCET HOUSE - 92-96 YAUXHALL BRIDGE ROAD.
8:%2'2]000 8: IOOI:‘A Weight: { 1b. approx. LONDON - S.W.1 Victoria 3404 (12 lines)
MMI2 A Member of the Metal Industries Group of Companies
c ALL TUBES LINE OUTPUT
uaranteed 12 Months
e e TRANSFORMERS
Speedy Passenger Train despatch. Direct Réplacements for 500 sets.
- aird, T29, T163 e .. 53

REBUILT, RESCREENED, REALUMINISED TUBES OF
THE HIGHEST QUALITY

4 .. .. .. £550
I5"—17" .. .. £5.10.0
21 .. .. .. £8.00

ASTOUNDING BARGAIN!

The “Clarion” Transistor Battery

Recorder. Push-button controls, 3%

Portable. Durable plastic case.

List price 25 gns. Complete

with Mike and Tape. I
Our Price ONLY

TRADE ENQUIRIES INVITED

Tape
i.p.s.
GNS.

Carr.
7/6.

] BT, Tier, D72, 3614, 1712 80/~
, NEW Bushe TV 1Bm 5 1%\ B TV 12A
1 45/-
12 Mw3l-74ete. £5.5.0 TVIZAM; TV28, 24; THG24, TUG24 .. 60/-
” io“ur’i'g?gsgaTs?ag e g
sheo. 13-11 161 .. .. 45/~
|7 CRM 171, 172 £7,0,0 1221, 231; TSC311, & .. 5O/~
Ferguson. 841, 2, 3; 941 to 945 55/~
090T-998T ; 103-145T; 203-246T .. e6ie
D Fel ranti. 14T3, 14T4, 171\.3 17T4-4 45/~
9, Ti205, T1215, T1225, T1325.
TG, T1ats, Ti495. T1506 T1g05 7 @5/
TO MAKERS® SPECIFICATIONS! G.E.C. nnd ILM.V. mostly 55/~ to .. 60/~

Invieta. T101-104: T108-110 . . 52/~
T114-126; T133-142 .

Murphy. V114C VllGC V118C . .. 45/-
v zocésvowo. V17

V240, 26' V314, 216 .. 69/~
l’hllip: 114 UF/UM, 1115 U, 1437 u.

U. %U 1746 U, 17470 . .. 85/~

383 A, 563A, 663A . .. 80/~

Pye. LV30 16T, C$17, VTI7T .. .. 80/-

CTM4, V4, VT4; V7, VTT ap
. 814, 815, 817 915, 917. VW80,
Y/YAT30. YVW84 V V710

(complete assembly w L25 85/~
14/53, 15/60, 17/50, 1’7/53 17/&0 17/63—4
17/70-1-2, 21450, 21/60, 2 / 1-2.. 60/~
All Ultra l-rame O.P.T." . .. 26/6
Add post 2[6
100 mixed rcslstors, W-2W—7/B post 1s.
AVOTIII:.R BARGAIN. mplete set of
NEWMARKET High Gain ransistors

and 1 Diode. Individually selected for max.
gain and stability. Equlv. OC44, OC45(2).
OC71, OC74 (matched pair) . ONLY £2.
Valves, Multimeters, Record Players. Tape
Recorder Decks. See previous issues.

WESTWAY llADlﬂ

S.A.E. with enquiries please.
S Westward Way
Preston Road, Harrow, Middx.

WwWwWw . americanradiohistorv.com
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If you have ever wanted to
write for radio or television
here is the book to show you how . ..

PROFITABLE
SCRIPTWRITING
for

TV and RADIO

by
Gale Pedrick

Gale Pedrick, the BBCs

first Script Editor, has

put all his vast know-
ledge and experience at

the service of the would

be television and radio
script writer in this en-
couraging book. Much of
the “know-how” he gives
had to be learned the hard
way but those who follow
his advice and guidance on
the techniques involved will
soon acquire a solid back-
ground to this fascinating and
important subject. The mark-
et for good scriptwriters is
growing daily, particularly
withtheexpansion of television
—Gale Pedrick, a real profes-
: sional, shows you how to meet
this demand and make a profit.

November, 1961
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DO IT YOURSELF
AERIAL KIT

For all Band 3 Stations. Hori-
zontal or Vertical Polarisation,
fits either in Loft, on Window
Frame, Chimney, Wall or Mast,
up to 2in. dia. Complete with
all fittings and 45 feet Co-Axial
Cable with Piug, full illustrated
instructions.

Price 59/6. Carr. paid.

ANDREW SLOSS

Ben Nevis Works, Stranraer.

YES, IT CAN BE DONE
Sound Must Survive — The Elusive Idea

FIRST CATCH YOUR IDEA

Jack of All Trades — ‘‘Tunes of All Trades’
— Meet the Rev. — These Radio Times —
Overdraft — *‘Ballerina Story” — “Mad About
the Boy™ — *“The Key of the Door’’ — *‘Ghost
at my Elbow” — “Never Short of a Pound’” —
“By Royal Command”, etc.

THE PLAY

B.B.C. — Associated Television — Associated
Rediffusion — A.B.C. TV — Granada TV —
Southern  Television — T.W.W. — Anglia
Television — The *‘Regions”

FASHIONS IN BROADCASTING
Length of a TV Play — Over-Writing — Type
of Material — Characters and Sets — Use of
Film — “Sound” Ideas — Those Breaks

THE AMERICAN INFLUENCE

A “Heavy™ Industry — Jive v. Grand Hotel —
Accent on America — Laughter or Clap Hands

208 pages

THE WRITING OF COMEDY
Supply and Demand — The festers” Art—
“That Man" -- “Bootsie and Snudge” — The
Geography of Wit — Pickles v. Wightman —
The Humour of the Home — *“‘The Larkins’", etc.
COLLABORATION

Division of Labour — Philosophy of a Comic
~— Words by Frank and Denis — Writing
to the Clock — Writing for Tony — Lyons in
their  Den — Monkhouse and Goodwin —
Sykes at Large

ADAPTATION

Fiction by Instalments ~ Adapting for Sound
— Fiction — and Fact

THE BROADCAST SHORT STORY
THE BROADCAST TALK

IT'S WORTH TEN PER CENT

SUMMING UP

Practical guidance by Gale Pedrick, the B.B.C.s first
Script Editor.

2ls. FROM ALL BOOKSELLERS

...or, in case of dfficulty, 22s. 3d. by post, from C. ARTHUR PEARSON LTD.,
Tower House Southampton Street, London,
PEARSON

WwWwWw.americanradiohistorv.com

“TELFAC”

Regunned

TV Tubes

Supplied from stock and despatched

per

British Railways

SAME DAY.

COMPLETE NEW GUNS fitted in every |

MW =Magnetic Focus
AW =Electrostatic Focus

Plus 10/- for Carr. & Ins.

tube and fully guaranteed for TWELVE
| MONTHS.

Mullard Mazda
12in. ... £4. 0.0 £4.10.0
14 in. MW £4.10.0 £5. 0.0
14 in. AW £5. 0.0 £5. 0.0
15 in. 2 Yolt £5.10.0
15 in. 12 Volt £5. 0.0
16in. ... £5.10.0
17 in. MW £5. 0.0 £5, 0.0
17 in. AW €5.10.0 £5.10.0
2l in, MW €6.10.0 £6.10.0
21 in. AW £7. 0.0 £7. 0.0

Other types not listed available. Please

contacti—

J. P. WRIGHT

Television Faciors

103 Carr House Road, Doncaster
Sole Distribution Agent
'Phone: DON 2636
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| Letters to

the KEditor |

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.

RECEIVER ALIGNMENT

IR,—1I recently had to align a television set and
would like to pass on a tip to any other
reader who is not too familiar with this aspect but
who may have to do such a job. The majority
of modern sets are A.C./D.C. and the signal
generator will probably be A.C. only. The con-
nection of one of the generator padder leads to
the chassis of the receiver will render this “live”
so a really good condenser should be used in each
of the leads from the terminating padder or outlet
from the generator. To preserve a balance both
condensers should be of the same value. Various
false readings can be obtained by the omission of
these condensers. I also found, incidentally, that
the C.R. tube made a very much better alignment
aid than the customary meter in the particular set
under test, keeping a modulated signal on for
vision alignment and adjusting brilliance to keep
the lines on the tube just visible. In this way more
accurate changes were observed than the movement
of a meter needle in the video valve anode circuit.

—G. H. BranpoN (Norfolk).

CONTINENTAL BROADCASTS

IR,—I wonder if any of your readers living on
the coast could pass on any hints for the
adjustment of a commercial set so as to enable me
to pick up one or more of the Continental broad-
casts. As the systems are different, and as I
understand that many people pick up these trans-
missions (especially in the Folkestone area), I
should like to try my hand with the unused
channels on my set. I do not want to go to a

lot of trouble and alteration, and the stations may
be out of range, but I should like to try and pick
up one or more. I have managed to see a very
weak picture on Channels 3 and 2 at various times,
but not consistently. Probably the aerial is an
important factor in the reception of signals on
other channels than that for which the aerial and
set are normally used, but there must be some way
in which this could be adjusted.—F. T. WaITE
(Hatfield).

[We hope to publish an article on this subject
in the near future.—ED.]

SERYICING TV RECEIVERS

IR,—I follow very closely the series you run on
the above, and would like to add a note which
is not too often given in these articles. When a
fault develops, it is nice to have such an article
to refer to, but I would like to emphasise that the
first thing to do is to check normal H.T. at all
available points. (Not the EHT). One must, of
course, have a service manuzl, but a check of H.T.
will find the majority of iav'ts, as these are nearly
always caused by a faulty resistance or condenser,
and the resultant change of current in the circuit
will nearly always reveal itself by a change in an

H.T. voltage.—P. SELway (N.W.5).

AN INDUCTANCE TESTER

IR,—Your recent article on a Capacity-Resistance
bridge interested me greatly, but I have seen
similar articles before in your pages. There is, how-
ever, one form of tester which is not often described
and which I think would be found very acceptable
by most amateurs. I refer to an inductance tester,
which would measure inductance values. Correc-
tion chokes, etc., are often needed in TV, and a
simple instrument which would enable one to
check a home-made coil would be most valuable.
I have been unable to find such an instrument in
any of your back numbers, either wireless or

television.—G. BLAKE (Perth).

IMPROVING RECEIVERS WITH FRAME GRID VALVES

(Continued from page 86)

bypassed resistor. However, an attendant effect is a
small loss in gm, and the stage as shown is operat-
ing with an effective or dynamic gm of about
6mA/V, although the gm of the valve is 74mA/V.

In Fig. 2 is shown that same stage altered for the
best performance of an EF183. The cathode bias
has been eliminated, and grid current bias has
been adopted by increasing the grid resistor (R3 in
Fig. 1) from 47k to 470k. The unbypassed cathode
resistor has been reduced from 33Q to 220 and
slight alterations have been made to the screen and
anode H.T. feed and decoupling arrangements.

Screen Feed

The screen grid is now fed from a 33k resistor
from the 190V H.T. line, while the anode is fed
through a 100Q resistor. The 0-0012uF screen

decoupling capacitor in conjunction with the
0-001,F anode decoupling capacitor and 1000
anode feed resistor provides a degree of neutralisa-
tion.

In this arrangement, a small percentage of the
I.F. Signal is introduced into the grid circuit in
the opposite phase from that introduced via the
capacitance between the anode and grid one of the
valve. The out of phase component is introduced
via the capacitance between the screen grid and the
control grid (grid one) of the valve by virtue of
the decoupling components.

The stage as set up provides an effective gm
better than 12mA/V, and thus in comparison with
the circuit in Fig. 1 gives a two-to-one stage gain,
which can be extremely useful if a service area type
receiver is operating under fringe area conditions. JJi
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metal rectifiers

(Continued from page 14 of the October issue)

One of the most popular applications of the
point-contact diode is for sound or vision detector.
Fig. 7 shows a typical vision detector circuit suit-
able for an L.F. around 30Mc/s. The diode should
have a low forward resistance and a relatively high
reverse resistance, which is typified in the Mullard
OA70 or equivalent.

A sound detector circuit is very similar, but
would normally use a load resistor in the region
of 47,000 and a 30pF reservoir capacitor. The
OA70 has an inverse resistance of 100k, while the
OA71 has a value of 1M which, depending on the
peak inverse voltage in the circuit, may be con-
sidered more suitable as sound detector with a
higher load resistance.

L‘ : -
s OA70 l Video
é l 20pF  10pF =l
. a3 ’ _Chassfs

Z

Fig. 7—A vision detector circuit, using a
medium impedance diode.

HT+
Limiter AF.
R1 diode amplifier
M
~ad 1
L |
From
sound
detector L
— R2 !
470pF ™ hY l

" Chassis W
7
Fig. 8.—A germanium diode used in a sound noise
limiter circuit.

DETECTOR CIRCUITS

Sound Noise Limiter

Germanium diodes are also extensively used in
limiter circuits, a typical application being sound
noise limiter in a circuit such as Fig. 8. The limiter
diode should have a high reverse resistance, and
the diode is held in its conducting region by resis-
tors R1 and R2 across the H.T. supply. Under
normal conditions, therefore, the diode, being in
series with the A.F. signal, provides a path for the
signals from the detector to the A.F. amplifier. The
occurrence of impulse interference, such as produced
by car ignition systems and domestic electrical
appliances, drives the diode into its reverse current
region where the high reverse resistance virtually
open-circuits the signal path.

AGC Applications

In television receivers especially, crystal diodes
are often used not only to produce a negative bias
for AGC but also to ensure that the AGC line does
not go positive in the absence of a signal. This could
happen in some circuits and the resulting positive
bias could cause the controlled valves to exceed
lt};eir anode current rating and thus reduce their
ife.

In Fig. 9 is shown a circuit of an AGC clamping
diode; under normal conditions, forward current
will low through the rectifier and a negative voltage
will appear at the junction of Rl and R2 of an
amount governed by their values. The negative
voltage from the AGC source will, of course, be
added to the standing bias produced by the voltage
drop across the diode.

(Continued on page 107)

HT+
From AGC i
source R2
Negative
AGC. voltage
clamping to AGC line
dioge
Chassis
A

Fig. 9.—A diode clamping circuit which may also be
used to provide AGC delay to one or more controlled
stages.

and crystal diodes

THE FUNCTIONS AND METHODS OF OPERATION

OF THESE TWO COMPONENTS

By W. Faine
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YS GBEAT Tv BFFE I 90° 17 in. TV CHASSIS
K Complete with 13 valves and latest

Fu'eball turret covering all Bands I
Don't neglect this final offer of well-known pccg,,“f“g““‘s O L A
television products, all brand new, at clearance § PL8L  FX83.  EYol Overall dim:

v prices. Full data and instructions supplied. | R
| Call or post your order without delay. | }e‘s‘f.':‘.{x.sT'ﬁi‘JCE £18.19.6
I

Carr. & Ins. 7/6.

MAKER'S SURPLUS )
COMPONENT BARGAINS | 110° SLIMLINE 17" TV CHASSIS lComplete witn new Brimar C17S

i Complete with 14 vaives and 12-channel turren covermv 17in. tube, £23.19.6. Carr. & Ins. L
all gggds 1 and III. Valves: 2 PY82, 2 PL81, EY52 l ———

WIDE ANGLE 38 m.m.

Line E.H.T. Trans. Ferrox- 2 PCF80, PCL84, 3 BWE6, PCL89. Uses 17in.
cube core, 9-16 KV ........ 19/6 I C.R. tube rype CITAF. Overall dim.: 19 x 12 x 8in. ] Q:gvﬁig:agi%%i%sﬁ‘gggfgfgg} 7";"71/%9
Scanning Coils, Low imp. LASKY’S PRICE g
ling and frame .........-.. 19/8 1 less C.R. Tube I 9 Gns. Carr. &Ins. 7/ | POstT/6.
Fecrrolx cub% c?jed Sgargnlrég = I
oils an ne Qutpu N N
Trans.. 1015 kV EY51 l Complete with C._E. tubg. £24.19.6. Carr. & Ins. 19/6. I LASKY'S FOR
g;gg}i}nga nramﬁn'gggﬁ; ALy 1 %bovetcmssisg%ﬁ%s éa]veg,/ﬁC.R. tube and Line Outpbut I NEW C.R. TUBES
trols. circuit dia..pair . ..... 50/~ ransionmeriniogiar jre. All sizes in stock at lowest prices.
Frame Output Transformer.. 6/6 I C.R. TUBL type C17AF, separately. £6.19.6. I 17in. from 79/6. Send for list.
Fx:iq,me ior line block osc. a0 I Carr. & Ins. 18/6. I
ransformer .............. — e T
Focus Magnets Ferrox-core.. 19/6 I Line Output Transformer with EY51, 29/6. Post 2/6. I g‘g‘RRAo\;l‘l 17mh type NTRI’I/l%,
.3 amp eater. New an

PM. F ., iron- e o v
é‘g,.ed““s Magnets ron. 12/6' Sound & Vision Chassis. Printed cu‘cuit all com- unused £6.16.6. Carr. & Ins.. 12/6.
Duomag Focalisers 15/- ponents wired, complete with valves: 3 6B PCL84 |
300 m/a Smoothing 'éﬁ;)kes K 106 I 2 1=;CL82 PCF30. COvel:;}flil ste 4 x I1(7 b3 Ssln (1gclud15r/lg I
valves), £5.19.6. Carr. ess valves, 58/6, Carr. 5/-. REGUNNED C.R. TUBES

STANDARD 35 m.m. == — )
Llng ko‘}xttéu]t{ TTranﬁtoéngers I PRESS BUTTON TURRET TUNER i T(;,g:RANFEED fonLz l\égrlj‘TE?ns
nd 6.3 v. - &

winding, Fermx.gube v 178 Covers all channels Bands I and IIl also VHF/FM. & 12in. round ....£5100 12/6

Scanning Coils, Low imp. LF.33-38 Mc/s. Operated by 5 press buttons. Complete | 14in.rect. ...... £ 100 12/6
lineand frame © wg g With valves 30L15 and 30C15. Overall measures: * 15in. & 16 round£5 19 8 12/8

Frame or line ' blocking | Botes Paskys prICE 49/6 post 26 Hiin, rect. 11l 5188 b1
sscifiator Transtormer .. 418 | _ o L L e e e e el

Frame Output Transtormer.. 7/6 ==

Focus Magnets: l 207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W.I.
Without Vernler .......... PADdington 3271/2 MUSeum 2605.

With Ver: . 1
200 m/a bmoothlng Chokes. . 7/6 | BOTH OPEN ALL DAY SAT. Early Closina. Thurs. Mail Orders to Dept. P.T.. Edgware Road.

MAIL ORDER DEPARTMENT VACUUM
RST 211 Streatham Road, Miteham, Surrey ELECTRON]C
ALL VALVES LISTED ARE NEW STOCK LIMITED

& Terms C.W.0. or €.0.D. Postage 3d. per valve.

MITCHAM 8201
AZl 15/- (EF92 4/- , PCF82 7/- | UY85 7/-|6K8G 7/6 KEEPS Y U
B65 8/6 | EL42 10/- | PCL82 VP4B 17/8 | 6K8GT

DAF91 7/6 | EL84 '6/9 8/6 A E 9/6
DAF% ELS0 8/6 | PCL83 Wt & leL1 13-
8/p | EMB0 8/8 12/6 | wilg 7/6 |6L8G i/6
DFol  4/- |EMSL 8/8 | PENA4 W727 /6 |6L18 10/
DH718 6/- [EY8L 8/8 17/6 | x78 21/- | 6L19 17/6
DK9l 8- |EY81 10/- | PEN4VA %79 &)/ | 6NTG/GT THE
EABC80 EY86 8/6 |, . L/8 7ol 12/8 8/6
BAFE2 o6 |5 4 |pLet 13 |Gy - | SUTTg, FINEST REBUILT GATHODE RAY TUBES
EB9l  4/- | EZ40 7/- | PL32 _8/- . | 6SN7GT
EBC4l o- |EZal 7 | P83 1006 | TF 96 5/8 12 MONTHS
EBF80 8/6 | EZ80 7/- | PY80 7/6 |304c 4/g | 6V6G /- GUARANTEE

EBF89 8/6 (EZ81 "7/- | PY8sl 7/6 6X3GT 5/

ECoL 96 |rce g~ (Pysz 6 | 2Valr B8 |TST 10
5/~ | FC4 15/- | PYB3 8/6 |374G q0/- {IYE T/8

EGCas Srg | BC13 21/ 6ASGT 8D3

ECC8s 416 | LSs3CRLL [ RIS 19)- 13/6 [ 10LD1L P

ECCes 8- | 3432 10/8 | TDD4 12/6 | 6ALS "6/~ | 15apg 151 R .1R.

ECF80 TP22 15/- | 6AM6 4/- | 15476 7/6 1214 £4 150 ~

are [HB 8- |yias mig | 6ANS 7i6

ECF82 HBO90 8/6 | g147 . | 6AQS 12AT7 5/-

8/6 gﬁ?ﬁsnsm ol o GBgG %’ﬁ R IR 15 17 £5 5 0

e S qor. | VABCSO, | 6BES /- | o ;;g

ECL80 ol KT3C o ggg‘gz 8/6 | 6BR7 12% %gggg 10/_ _ 21 £7’1 50 ALLOWED

— xTes 15/ | UBCAL 8/6 | emwe 71~ | (0N A% ' casu with oRDER or | OV RECEIPT
gjg | L2318 12/8 e PRO FORMA, ADD 12/6 FOR | OF OLD

METay © | ucH2 6BX6  5/- 8/6 \ /

ggggf‘-lg;; (or ) 1716 9/6 |6D2 4/ [12KTCT CARRIAGE AND INSURANCE. TUBE

EFdl 8- |MLa gjg |UCHSL  [8FL 106 | jopeqT

B4z 105 | MSP417/8 6Fl2 4/- 1 DELIVERY FREE IN LONDON AREA

6F5G  4/6 | 12Q7GT

EFO(A), | MULL o UCLS3, 6 | OE13 10- 1307 “gjg
EF80 55. Ni42. . 9/¢ | UF4l 7/6 g%c’r 716

8/6
B 1o | Dok 'O UL gﬁg K7G 5. | 52T,
5 6. & 718

PCF80 UL84  7/- | 6KTGT / S0L6GT WRITE PHONE OR CALL

Brel - o8 | UY4L 7/ 8/e ol- VACUUM ELECTRONIC LTD.

SEND FOR LISTS. SACKVILLE STREET
35.
Quotations given for any types not listed. Obsolete and old LONDON, W.1

/vpas a speciality. REGENT 6404
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- TUBES 15'- -

MULLARD, Etec.

SERVICE

M EX-RENTAL T
STOCK.

IDEAL FOR SPARES.
Carriage 5/

e o e e G — e W e emm me G e S

u EX-RENTAL ,

1 4 REPLACEMENT STOCK 35 -

Carriage 5/..

TV CHASSIS 5/6

Plessey, less valve and cube.
Circuit Inc. Ins. and Carr. 776.
Salvage. Badly Stored.

S0LO SOLDERING
126 ™"y

110 v., 6 v. or 12 v. (special
adaptor for 200/250 v., 10/«
extra). Automatic solder feed
including reel solder and spare
parts. It isatool for eleceronic »
soldering or car wiring. Revolu-
tionary in design. Cannot burn.
full inseructions for use. Post 4/-,

In light metal case with

SPEAKERS

5 inch—6 inch—8 inch—
7 x 4 inch. Ex. manu-
facturers salvage.,
P. &P, 209. 7

89

VALVES Salvage Guaranteed.

Valves_ 9d.
c2C EB9I VR3S VRI37  16D2
CV66 EF50 VR51 VR20I 902
DI HL42DD [ VRI06 6ALS 12Y4
DI52 PM202 VRI107 4DI 15D2
EA50 SP6| VRI109 6DI 78
e B e e e R e e ]
119d. 19d. 5/9d.
D B36 |UAF42 EBC33 PCF80
DH77 ECC3! UB4| EBF80 PCF82
EB4I ECC34 |UCH42 |ECLBO |PL38
EF9I ECCal UF42 £L33 PL8I
N142 Ecce2 U222 £L38 PL82
PEN46 EF80 U L4 |PL83
W48 EF92 U3s £785 PY80
z77 EL32 |Uls £T33C  |PYS8I
| &FI EYS5! U2¢] KT63 PY82
| &F12 KT36 leL18 LN152  lpz3o
&F13 KTW6l  |6SN7 LN30S | LIBFSO
| &F14 L63 6U4GT L¥319 11142
&FI5 N37 110FI 53 152
6K7 PL33 IIOPI3 I b | U25)
6P25 TH233 12AT7 | Nasw W76
| pcces |

Post I—7d. 6—116, 12—2/6.
*—hk—k—k—hk—hk—k—k—%k

MAIL ORDER ONLY

218 ILFORD LANE, ILFORD. ESSEX
Stamp for FREE Catalogue

November, 1961

WORTH
LOOKING

INTO !

QUTSTANDING
OFFER!

While stocks last

GUARANTEED REBUILT
CATHODE RAY TUBES
12" & 14" Types MW 31—74 : MW
36—24:SE 14—70:4/14: C14FM
5Q/6 v sien

Your old tube not tequired.

TATES ELEGTRONIGC SERVIGES LTD

3 Watetloo Road, Stockport, Cheshire. Tel.: Sto. 7301.

If you are a ‘practical’
television engineer you’ll
appreciate this book—

TELEVISION
PRINCIPLES
and PRACTICE

A fully-illustrated, authori-

by tative and up-to-the-minute

F.J. Camm

principles of

Transmitter to Receiver—Projection

Dictionary of Television Terms.

2nd edition. 216 pages. 144 illustrations.

25s. FROM ALL BOOKSELLERS

{26s by post)

www.americanradiohistorv.com

work on the underlying
television
transmission and reception, covering The BBC
Television System—The Television Camera—From
Receivers—
Stereoscopic and Colour Television—Time Bases
—D.C. Receivers—Aerials—A London-Birmingham
Converter—Servicing—Interference—A Pattern Gen-
erator—Choosinig a Receiver—The Beveridge Report—

NEWNES
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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 page 107 must be attached to all Queries, and
if a postal reply is required a stamped and addressed envel-
ope must be enclosed.

MURPHY vu210C

When first switched on, the picture is enlarged
and out of focus. After it has been working for ten
minutes or so, the picture is normal, and stays
normal, except that black parts of the picture are
not as black as before. The EHT rectifier is an
EYS51, but I am told that it should be a U25.—F. C.
Bennett (Edgware).

The basic symptoms indicate a faulty C.R. tube,
but may be due to other causes. The EHT recti-
fier is given as a U25, but some replacement line
output transformers are fitted with an EY51. The
correct valve type is usually stamped on the black
bakelite, near to or below the valve.

SOBELL T274T

The height decreased and I remedied this by
wiring another resistor of the same value across
the one in series with the height control; but, a few
days later, the picture started to roll, sometimes up,
sometimes down, and now I have to adjust the
frame hold every few minutes. I have checked the
ECLS80’s by substitution with no improvement.—]J.
Wilson (Newport).

If the ECL80 wvalves are in order, check the
0:01xF capacitors wired around the frame sync
separator /sync gate ECLS80; particularly the one
from pin 1 to pin 2 of the oscillator ECL80. Check
resistors if necessary, but usually if the valves are in
order, one of the capacitors is 0.C.

ULTRA 84L

I wish to change the old tube for a new one.
How do I proceed>—A. S. Deadman (Eastbourne).

If the chassis is removed from the cabinet it is
only necessary to remove the EHT cap from the
side of the tube, release the front clamping band and
slacken the rubber-lined clamp on the neck of the
tube. Remove the base socket and ease the tube
forward taking all the weight at the front, carefully
withdrawing the neck through the focus magnet
clamp at the same time supporting the scanning
coils so as to impose no strain. Recverse this pro-
cedure when fitting the new tube.
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GEC BTé145

The picture is poor and there is no horizontal
hold. The voltage setting has to be at 210V instead
of 230V to obtain a picture. I have changed the
metal rectifier (RM4) with no effect.—D. J. Wil-
liams (Port Talbot).

Probably V14—L63—is intermittent, but also
suspect the KT36, U25 and U239. The heater
transformer may have developed a fault, giving low
output.

PORTADYNE 517

The lines on the screen are much wider at the
top of the picture than at the bottom, and this is
distorting the picture for about 2in. from the top.—
A. Stokes (Edmonton).

You should change the 100xF (25VW) condenser
wired from pin 3 of the frame output ECLS0 to
chassis.

DECCA DM3/C

There is a 3in. black margin down each side of
the screen. The width control does not remedy
the defect but just brightens and dims the picture.
The brightness control enlarges the picture. I
have changed valves and condensers but have not
found any fault. I do not have a meter—only a
service sheet. The picture is also out of focus.
—R. Andrews (Creggan).

You do not say which valves you have changed.
Two versions of the DM3/C are in current use.
That version which uses serial numbers up to
50,000 employs a chassis similar to the DM2/C and
DM4/C, but if the serial number is over 50,000, a
revised chassis is fitted using PCL82 and ECCS82
valves in the timebase and sound sections. You
should check the PL81 valve and the resistor to
pin 8 of this valve. Early versions used a 44k 2W,
Jater versions a 2:7k 2W resistor in this position.

AMBASSADOR TV2

This is a 12in. table set, BBC only. The set has
gone completely dead. On switching on, one fuse
blows and there is a blue flash in the V801 valve.
—T. Allen (West Bromwich).

You should replace the V801 valve and check
cach of the four 47} resistors to the valve base.

VIDOR CN4225

The picture is of very poor quality and, on
advancing the brightness, the picture goes grey in
colour and expanded vertically. I replaced valves
SU61 and PY81. My picture is now very good
as to detail etc. but I cannot obtain full width
on advancing the control to maximum. It is
approximately lin. short on either side. The
focus lever is over to maximum on one side also.
I do not have a service sheet or any instruments
to make tests. This set is BBC only and is fitted
with a convertor.—]. Collins (Heckmondwike).

You should check the PL81 valve and the
resistors etc.; associated with it. These are 1-5k to
pin 8, 1000 to pin 3 and 50uF capacitor_across it.
Check 1-2M resistor to pin 1 of the ECL80 valve
base if necessary.
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McMICHAEL TM54F

On switching on the set there is very low sound
and no picture, aithough the raster is there. After
waiting a few minutes and then switching the set
on and off several times the sound comes up to
its normal level and the picture comes on with a
lot of noise through the speaker and interference
on the screen. I have changed the PCF80’s the
PCC84, and also the PY81. Once the picture is
on, it will stay until being switched off again.
The picture quality is good.—G. Cooper (Rother-
ham).

The trouble appears to be in the tuner unit and
the connections should be checked. The suspect
resistor is the 6:8k 1W to pin 1 of the PCF80 valve
base (first spring contact).

PHILCO 1019

I would like to receive Midlands ITV from

Birmingham on this set. I do not think I could
receive a picture, but surely I may receive the
sound if I alter the coils on channel 8 of my turret
tuner. Could you please advise me on the coil
to put in and any minor alteration. I can recelve
Granada ITV but should also like to receive
Birmingham, Is this possible>—A. Burns (Liver-
pool 17).
' To receive the Midlands ITV transmission you
should have an aerial directed suitably and if
necessary retrim the channel 8 oscillator coil core.
No, alterauons are necessary.

IN\>7CTA 138

N When the set is switched on, the sound is fine
and the picture eventually appears but only fills
the screen from the top to half way down. The
picture gradually fills up but leaves a 2}in. black
band along the bottom. Altering the controls, or
adjusting the ion trap or picture shift, will not fill
the screen.—M. Kemp (Birmingham).

You should replace the rear right side PCL82
frame output valve. If necessary check the 330Q
bias resistor which is to the left of the valve and
further to the front (as viewed from the rear).

G.E.C. BT.5144

I have recently moved from London to Bristol
and wish to know the procedure for altering this
set to receive the local BBC programmes. I do
not have a service sheet to follow.—L Godding
(Bristol).

This set is a single sideband TRF made only for
receiving London or Midlands stations. To receive
any other channel a complete change of coils would
be necessary and then re-alignment.

COSSOR 938

A few weeks ago the picture began to fade and
at.present it is a dull grey. No amount of adjust-
ment of the brightness and contrast has any effect.
It -takes about 15 minutes for even a very faint
picture to show.—H. Dunn (Leeds 7).

If the faint picture is full size and in focus, the
cathode ray tube is at fault. It may possibly have
an open-circuit cathode, but the ion trap magnet
around the tube neck should be checked first of all
as it may have slipped. If the picture is defocused
and lacks width, suspect the 21A6 line output valve
and its associated circuits.

'
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MARCONIPHONE VTI150

The trouble with the above set is that “the
picture continues to slip with a jump unless the
height control is reduced until the picture is at
least 14in. from the bottom of the screen. Adjust-
ing the other controls does not stop this.—W.
Coleman (Co. Durham).

There is a 1'5M resistor (brown, green, green)
wired from the hold control to the black lead con-
nection of the oscillator transformer. It is one of
a group of three resistors between the 0-:022uF
capacitors under the chassis near one of the Ul54
(PY82) valve bases. Check by substitution.

FERGUSON 99IT

Can a K.B. adaptor, serial number 27485, be
fitted to the above set or a Pye V4—W, Smith
(Umberleigh).

Only the type D K.B. adaptor is suitable for
use with the V4 or 991T. This adaptor uses series
heated PCC84 (6AN7) and PCF80 (PLF82-8A8 or
9U8) valves.

H.M.V. 2806

I am unable to purchase a circuit diagram for
this set and it has developed the following fault.
A new tube has been fitted as the old one had
an o.c. heater. Now, all T can obtain is a very
fine vertical line and other lines across the screen
but nothing else at all. I have changed the line
output valve with no success.—C. Fisk (Eye).

The 1806 uses a similar chassis to the H.M.V.
1805 and 1851. Marconi models VT52A, VC52A,
VRC52 etc. You should check the line oscillator
valve next to the KT44 (or KT45) which is a Z66
and the line blacking oscillator transformer which is
associated with the Z66. If the transformer is at
fault, no H.T. will be applied to pin 4 of the Z66
valve base. If the line output transformer is at
fault no H.T. will be applied to the top cap of the
KT44 (KT45).

REGENTONE BIG 12

The screen will not light up although the tube
heater does. The sound is perfect. I have replaced
the EL80 valve, also the condenser between line
output transformer and final anode on the tube.
Also, I replaced the EYS1 with a new one and
tliis does not light up.—]J. Howard (Manchester
11).

We presume the valve referred to as ELS0 is
actually the EL38 and that th'; has been changed.
You should check the resistor to pin 4 of this
valve base (6'8k wire-wound) and the continuity of
the controls (line hold and linearity). It would
then appear to be necessary to change the line out-
put transformer.

SOBELL PORTABLE TPSI80

The above set has been in use for approxlmately
12 months. During the last few weeks, the tuning
position for both BBC and ITV have slowly crept
upwards on the tuning scale until it is now only
just possible to tune in the BBC when the pointer
is at the very top of the scale. I have checked that
this trouble is not caused by the pointer changing

(Continued on page 107)
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Phone:

D. & B. TELEVISION cnorivccies

13t & 13la KINGSTON ROAD,,
SOUTH WIMBLEDON, LONDON S.W.19

FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY.
We are Open from 10 a.m. Until Midnight. For any information
or problems you have Call or Phone, we are always pleased to help.

NEW! SEND FOR OUR COMPREHENSIVE
L.0.P.T. SCAN COIL L.B.O.,, F.B.0., F.0.P.T. LIST
Prices of nearly all makes and modols. 2/6, post 6d.
Invaluable as a service aid. The finest list ever compiled.
Special quotations for the trade.

TRANSISTORS

Genuine \rlullard Transistors in sets of Six: 1, OC44; 2, OC45’s:
b Ooclgt OGCB 's in matched pair. mcluding OA8L. Diode,
or

Genuine G.E. Trnnslstors in Sets of Six: 1, GET874; 2, GET
873 1, GET114 2. GET114’s in matched pair; plus 1, GEX34
for ONLY £1.18.6.

e SINGLE TRANSISTORS PRICE = LIST semse—mm
]Hulhrd 0C44, 10/~; OC4~5 8- 0070. 8/~; OCT71. 6/-' *0C72, 71
OCTS, E. 0C78, 7/-: 1, 7/-; O /-
74, /-3 GE’I‘B’IZ] 8/8; 'GETIM, 5/9.

G.E.C.:
* Available {n matched pairs at 1/- extra.

Mullard_ Diodes: OA70, 2/9; OAT79, 2/9; 0A81 2/9; OA91. 3/6.
G.E.C.: GEX34, 3/3.

11 above are genuine manufacturers new lst grade,
e ——— & URPLUS TRAI\SIGTORS
Red Spot, A F', OC71 and 72. Equivalent . 24 .. 4/3 each
White Spot, R F, OC44 and 45. Equivalent W .. Bl- each
Dlodes, general purpose 1/- each

Various other tyupes in stock. Please ask for prices of types not lzsted
TURRET TUNERS. Varjous Makes: 10. 16, 38 Mc/s, 40/-.

EXAMPLE OF TRANGFOR\ILR LIST
L.O.T. SCAN COILS
FERGUSON: (New) (Used) (New) (Used).
103T. 105T .. .¢ <. 69/9 80/~ 35/-
992/4/6/8 . . o 6919 80/- 35/-
YE: (New) (Used) (New) (Used)
V4. VT4, V7, v . 52/6 35/« 55/~ 35/
VTI, CTM4 . . 5216 35/- 55/~ 35/-
MURPH (New)  (Used) (Used only)
Va4, V240 vas0 .. .. 80/6 35/- -
EKCO (New (Used) (New) (Used).
21, 283 . o 473 30/- 40/6 27/8
231, 284. 293 | .. 54l 35/- 40/6 27/6

REGUIIIVNED CATHODE RAY TUBES
ALL MAKES: 12in., £3.15.0; 14in., £4.5.0; 171n £4 15.0,
ADD: 10s, for 90° tubes: 15/- for 110° tubes: 5/- for Electro-
SECONDS, with 12-montb Guarantee—ALL M
.15, 41n £3.5.0 (when avallable) 17in., £3.15.0.
L MAKES: I 1.5,0; ldin.,
1 O(When avallable); 17in., £2. 1
'NOT APPLICABLE TO NO GUARANTEE SECONDS:
voeeeTHE FABULOUS R.T.D. TRANSISTOR SIX-eeeq
TEST ON THE KIT MARKET
ferrite rod aerial. Automatic gain control to stop overloading.
Output 450mW in push pull. All components brand new and
one.portable and car radio.Incorporates car aerial input socket.
Everything to bujid this superb Transistor Radjo. Only £8.9.6.

with 12-month Guarante
tatic types.
s OND AKES: 12in.,
o Guarantee—. 2in.,
10/- allowance on old tube if in good condition.
Spec.: Six transxsnor plus diode. printed circuit. superhet,
guaranteed. Neat.small, two-tone grey cabinet. Two radios in
VALVES—GUARANTEED 90 DAYS

AZ31  8/8/ECLS0  8/9{PCLS2 10/8|Usl 9/6)8P41  2/3[10F1  4/6
B36 5/6|EF39  5/-|PCL83 11/3|Us0  8/8/8P6L  2/310CL  10/-
D7 3/-|EF50  3/9|PCL84 8/6|U52 7-|W77  5/-|10C2 18/~
DH77 4/8(EF80  4/8|PL33  8/8/UI9L  9/-|477 3/-{10P13 9/~
DK91 5/8/EF9L  3/-/PL38 10/9, U281  9/-(5U4 5/- | 10P14 9/~
DK92 8/-|EF92  5/-|PL38 14/8(U282 20/-|5V4 9/- | 124T7 b5/8
DK9 7/8|EL33  8/6(PL8L  8/6|U301 20/-5Y3  10/8 [12AU7 5/9
DL92 5/9IEL38 14/8|PL82  6/8|Us01 22/6/5Z4  10/- [20D1  8/8
DLOY  B/9|ELRS  7/-IPL83  7/-|UAF42 8/-6AL5 8/~ (2013  9/-
DL98  7/8|EYSISE 6/-]PY31  7/-[UBC4l 7/96AM6  3/- |20L1 12/8
EB91  3/-|EY51 7/9(PY32 10/-|UCH42 7/-{6CD6 27/8|20P1 10/8
EBC33 b/-|EY86 7/6|/PY80 6/8|UK4l  8/8/aD2 3/-[20P3  12/-
EBF80 8/6(EZ40  8/-[PY81  6/-(UFi2  3/8/5F1 5/-|20P4  16/6
ECC81  5/3|KT33C e/. PYS2 6/6|UL41  7/3(AF12  3/- 278U 14/-
ECC82 5/9|KT36 8PZ30 10)-|UL46  7/36F13 /- 3001 ;.
ECC84  8/+|KT66 15/. U2z 9/6|UL44 11/8[8Fi4  8/8| ) o

ECF80 8/-|PCC84 7/-|U24  10/-|UYsl _6/86ris  9/8 |30% /-
ECH35 9/-|PCC8) 8/8/U25  12/-|UUR 14/6/6L1  12/8 30F{ 10/3
ECHS] 8/-[PCF80 7/-/U26  12/-lUUS  6/6'6VE 5/- 185BT 14/~

These are only examples of our valves: if you do not see what 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 Output, Frame Qutput,
Sound Qutput, Line and Frame Blocking, Osc. Trans. and Scan Coils for
any make or model Television. Please ask us for ANY components you
require we are almost certain to have them,

TERMS: S.A.E. all enquiries,
Postage on Valves, 6d. each.
SATISFACTION ASSURED.

C.W.0. or C.O.D, 3/- extra,
C.R.T.s 12/6 Inc. insurance.

RETURN POST SERVICE.

PRACTICAL TELEVISION
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SIGNAL GENERATOR

£6.19.6 or 25/- deposit and 6
monthly payments of 21/6. P. & P.
5/- extra. Coverage 100 Ke/s-
100 Mc/s on fundamentals and
100 Me/s to 200 Mc/s on har-
monics, Metal case 10 x 64 x 5¥in.,
grey hammer finish. Incorporat-
ing three miniature valves and
Metal Rectifier. Mains
200/250. Internal modulation of
400 ¢.p.s. to a depth of 30%; modu-
lated or unmodulated R.F., out-

variable A.F. output.
Indicator.

Cash £4.16.6 or 25/- deposit and 4
monthly payments of 21/6. Plus
Postage and Packing 5/-.

Coverage 120 Kc/s-84 Mc/s. Metal
case 10 x €4 x 4:n. Size of scale
2 valves and rectifier,

modulation of
depth of 30% modulated or un-
modulated R.F.. output contin-
uously variable. 100 milli-volts.
C.W. and mod. switch variable

A.F. output and moving coil output meter.
Accuracy plus or minus 2%.

finished case and white panel.

ALIGNMENT ANALYSER

A.C. mains 200/250 v. Provides:
‘*Wobhulator’’ (Swept
Frequency) Operation, for FM/
TV alignment linear frequency
sweefw up to 12 Mc/s. From 400 ke/s
-80 Mc/s. Capacitance Measure-

nt. ranges provided
0 SOpF and 0-12pF. Special Faci-
lity enabies true resonant fre-

C.,
determined. Cash price £6.19.6-

put continuously variable.
milli-volts. 0.W. and mod. switch
Incorporating magic-eye as output
Accuracy plus or minus 2%.

800

Grey hammer

TYPE
MCi2

plus 5/- F. & P, H.P.

terms 25/-

deposit. plus 5/- P. & P. and six

monthly payments of 21/6.

CHANNEL TUNER

Will tune to all Band 1 and
BRAND

famous manufac-
Camplete with P.C.C.
84 and P.C.F. 80 valves (in
series), L.F. 16-19 or 33-38.
Also can be modified as an
(instruc-
Complete

with Knobs.
32[6 g3

Band III stations.
NEW by
turer.

aerial converter
tions supplied).

HEATER TRANSFORMER

To suit the above, 200-250 v.,

LINE E.H.T.

Focus Magnet suitable for the above (state tube).
206 P. & F.

6/-, plus 1/6 P. & P.

TRANSFORMERS

with bullt-in line and width
control, 14kV. Scan coll, 80in.
defiection on ferrite yoKes.
Frame O.P. transformer pl.
18 kV smoothing condenser.
Can be used for l4in,, 17in. or
21in. tubes. Complete with cir-
cuit dia.gram.

29I6 4/- P. &P,

As above, but for 625 lnes.
£2.10.0, plus ¢/- P. & P.

10/~ plus

A.C./D.C. POCKET
MULTIMETER KIT

2in. moving coil meter, scale call-
brated in A.C./D.C. volts, ohms and
milliamps.
(-50, 0-100, O
0-100. Ohms range 0-10,000. Front
?anel range switch, wirewoun
(for ohms zero setting), toggle switch
resistor and rectifier, 19/6. P. & P. 1/6.
Wiring diagram 1/-, free with kit.

Voltage range A.C./D.C,
0-250, 0-500. Milljamps 0-10,

d pot

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

23¢ HIGH STREET,
Goods Not Despatched Outside U.K,

All enquiries S.A.E.

ACTON, LONDON, W.3
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LAWSON

PRACTICAL TELEVISION

DIRECT REPLACEMENT
Reprocessed TUBES
12 MONTHS FULL REPLACE-

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

'OOT"MICRO FINE® ALUMINISED

75

LIGHT
OUTPUT

50

SIMILAR TUBE REBUILT
OR RECUNNED 8utT NOT
RESCREENED

BRILLIANCE CONTROL —»

EXPRESS PASSENGER SERVICE—
Orders received by 3 p.m. are dispatched same day.
Special direct services to Scotland and Ireland.
RADE AND QUANTITY DISCOUNTS

LAWSON TUBES LTD.
156. PICKERSLEIGH RD. MALVERN. Worcs.
TEL.3798

’

November, 1961

MENT GUARANTEE

ENGINEERS WITH
EXPERIENCE

Know that as a tube gets old, not only does it"become Low emission
bur 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 rthroughout (excepting the glass), and which
tncorporate 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, etc.

ALL MAKES AND TYPES FROM STOCK

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

I 2” L1 £4o] 00" C.O.I:i. 6 ,C.W.O.
. L 4:: - :‘3'5;,0 Gladly refunded
lq)-l7 - z£i).l.).0 if you wish to return

CARR. and INS. 7/6 Looanting 125

. ‘CAPRI’ ALL TRANSISTOR 1
» Just Published _ NEW VALVES!
} - RADIO : i Guaranteed Set Tested
’ RADIO 24-HOUR SERVICE
1RS5, 185, 1T4, 384. 3V4, DAF9L. DF9L, DK#L,
3 All Transistor DL83, DLO4, SET of 4, 8le.
> CONTROL M ANU AL Radio with car- DAFg6, DFd6, DK9%6, ., SET of 4 26/-,
1D5 7/~ DL92 PCF80 7/9
} by E. L. Safford Jr. 1R5 6/- DL% Blgllé PCF83 zf
25/, Postage §/-. 185 46 D /9 PCL82 &)
} fum waves. Very ¥ ég} 5/31 Eggclﬂ '?/ g ;gw 1%;2
p TRANSISTORS, Gernsback Lib. | JFolible. Works ¢ 3v4 8 BRF® 99 Lo 100
16/-. Postage 9d. 8¢ bateary Con 504G /3 EBL21 12/6 PL31 8/8
P NEW SHORTCUTS TO TV | |bo5 aseombrodin an hour or two using our| | EYSGT 4 Eggg‘l) 1 ; ;ﬁg 8/2
’ SERVICING, 2 vols. 25/- each. By | |simple as ABC piotorial open out-step-by- A MG ! Cons 9 BLE g;s
L. C. Lane. Postage |/-. fcep N?:xi't Ccémpleta set of parts includ-§ | goat f Foos3 7 PY32 11/
p TELEVISION EXPLAINED, by W. oty Haig e 0. '| | sxsg /9 ECC84 8- PY -
E. Miller, 1276, Postage |/-. Parts can be bo ¢ 687G / ECC85 i PY8l i
’ BASIC ELECTRONICS, by Van V. | |strations Daily - Money back gaarantee, gvggT / ESFSO /! P¥g§ 8/~
’ Nooger and Neville, Set of 6 vols. Send now. 449 ; Ecgg% n ; P‘26 17’{:3
> efé'r:'gﬁerm;insmrue‘fét/:'bMMUNl CONCORD ELECTRONICS LKTGT 45 ECHE 718 UABO 718
b N L I2K8GT 1}/- E /! AF42 8/
’ CATIONS EXAMINATIO,N (Dept. PTS), 210 Church Rd., Hove, Sussex gggg 1 %gﬁ A ; Ugg% g/g
’ so?zioeeéd.by W. T. Perkins. 17/6. iszzgf,r 5 Eg£ ‘5// gggﬁ ge_
b “Seriine ana Ansciuon sy | | ALUMINIUML LIGHT ALLOYS || 6es sbig et oo Séuh 58
ng n nstallation, b D UCHS. =
b Cresnfisd, 230 Poscage " 9. BRASS, COPPER, BRONZE || DPARE 28 Ere: 38 Uoies 1o-
VNl s X T ELETUBE MANUAL | | IN ROD, BAR, SHEET, TUBE, sTRip | | BAES® &8 kL4l  oF UCLe: ly.
’ 0,9, by Brimar, 6l.. Postage 9d. WIRE, ANGLE, CHANNEL, TEE DF91 /. EY51 7/8 UF85 8/-
’ lAw x 'VA:.,VE7DhAg"’A. CPompllcd9bdy DF9% / EY88 7/6  UF89 719
v ", 8l Tt . _Postage 9d. DH77 8/- EZ40 6/ UL4L 7>
) COMPLETE CATALOGUE, I/ || 3000 STANDARD STOCK SIZES D ui El g ULa 1:,,;_
DK92 /3 EZ81 6/ UY4l 8
| 2 H.ROLLET & CO. LTD. || Bk 73 Ez 88 ia §,
S THE MUDERN BUUK U 6 CHESHAM PLACE, LONDON, S.W.1 | | DL  8/8 PCCst¢ 6/8 VP4B /§
. BELgravia 4300 DL35 /i PCC83 10/~ 2ZM 2/
P aRITAIN'S LARGEST sTOCKISTS Works: Tnoured ACEIneS Dasmbge tieran iLee: oxoen
’ of British and American Technical Books 36 ROSEBERYE‘AC‘_'lE" LONDON, %nﬁ{c%g&g}eps:r%%l gﬁﬁaﬁ"'
’ 1921 PRAED STREET Branches at Liverpool, Manchester, A
LONDON, W.2 Birmingham, Leeds GERALD BERNARD
| 2 » WL Gub . (Note new_address—~formerly of Leeds)
} Phone: PADdington 4185 No Quantity too small 83 OSBALDESTON ROAD,
Open 6 days 9-6 p.m. STOKE NEWINGTON, LONDON, N.16

N
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(Continued from page 104)

its position on the cord connecting it with the
tuning condenser pulley, but the original position
on the scale can almost be regained if the screen-
ing-can of the PCF80 valve is pressed downwards
so that it is not centrally situated on the valve.
just below and to the right of the same valve is
a long brass screw with a square head and I have
tried adjusting this on the assumption that it might
be a trimmer for that particular valve. However,
such adjustment has no effect that I can detect and
I have therefore left it in its original position. How
can the trouble be rectified please?—G. Mott
(Nottingham).

You should change the PCF80 valve. If the
tuning is still out remove the side panel (over the
controls—remove the switch knob etc., and unclip
the panel inside) to expose the oscillator coil cores
near the fine tuner spindle. Switch to channel
required and tune core with the fine tuner spindle
mid-way.

BUSH TVv83

This set is 14 months old and works satisfactorily
except when it is switched off. After a few seconds
have elapsed a spot appears on the centre of the
screen starting as a pinpoint and enlarging to 3in.
diameter and closing to a pinpoint. This takes
about 12 seconds and the spot is very brilliant.—
R Christian (Wembley).

The appearance of the spot does not indicate a
fault. There is no circuit incorporated in the TV83
to discharge the EHT at switch off and therefore
the spot must be regarded as normal. It will not
burn the screen.

PRACTICAL TELEVISION
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ULTRA Vg-15

This is no EHT. The line output transformer
has been completely renewed including the U2§
rectifying valve. Valves 20P4 and U329 have also
been renewed. The U25 heater does not light
up.—W. Shawcross (Leeds).

We presume the complete line output transformer
included the EHT smoothing capacitor. It now
remains to check the supplies to the 20P4 and the
0-5uF boost line capacitor, the screen feed to pin 4
of the 20P4 (3k 4W) and the 201.1 (also components
to pins 5 and 6).

PYE Vi4

There is a raster on all channels but no picture
or sound. There is a hissing noise which appears
to be coming from underneath the EHT box.—
R. Hardy {Sunderland).

The hiss that you can hear is EHT “ brushing »
and will probably disappear when the picture is
restored. Check the tuner, especially the PCF80
local oscillator and its associated circuits including
the sensitivity control and make sure that none of
the lead-out wires from the tuner has come adrift.

PHILIPS 1446U

Would you please tell me what make of turret
tuner I require for this set. The number is
M.61799.—~S Edwards (Birkenhead). v

We would suggest you fit a Cyldon P101 Jor
Brayhead 10s. tuner unit. These have R.F. and
mixer (or adaptor) plugs which replace V1 and V2
EF80 valves respectively. State the channels
required when ordering.

METAL RECTIFIERS AND CRYSTAL DIODES

(Continued from page 100)

Such an arrangement is sometimes used to pro-
vide a delay on one of the controlled valves, usually
the R.F. valve, for, in the interest of noise per-
formance, the R.F. amplifier should not be biased
on weak aerial signals. Thus, if a2 delay of the
kind shown in Fig. 9 were applied, extra control
bias would only influence the stage when the AGC
bias is greater than the standing bias of the diode,
and the LF, stages will, therefore, first come under
control.

Voltage Stabilising

Voltage stabilising is also being accomplished by
rectifiers of various types, and typical in this appli-
cation is the zener diode; this is a silicon diode but
one with a reverse characteristic in which the
current rises very quickly at the reverse turnover
voltage point.

The diode, in fact, functions in this part of its
negative curve and the design is such that it can
withstand relatively large reverse currents without
ill effect. One application is in the cathode circuit
of a valve amplifier, such as a video amplifier of a

television receiver, where it serves to stabilise the
cathode voltage whilst having virtually no effect on
the signal component,

Used in this condition, the reverse resistance of
the diode biases the valve in the usual manner and
holds the cathode voltage constant. As the A.C.
resistance of the diode is very small, there is no
undue loss of signal owing to negative feedback
and cathode decoupling is unnecessary.

Selenium rectifiers may also be found connected
in this manner, but with the opposite polarity to a
zener diode. That is to say, the negative terminal
of a selenium rectifier would be connected to the
cathode of the valve concerned.

¢

' £
i QUERIES COUPON
I This coupon is available uncil NOVEMBER 22ad, 1961, and |
must accompany all Queries sent in accordance with the l

| notice on page 103. |
l PRACTICAL TELEVISION, NOVEMBER, 196!, l

M oo |

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.0.S,

&rlnbe

and
d in Enﬂla.nd by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON &
OTCH (Alﬁin , Ltd. Bouth Africa and Rhodesia; CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one vear-

and £1.6.0, Abroad £1.3.6 (Canada £1.2.0), Registered at the General Post Office for the Canadian Magazine Post.
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SETS & COMPONENTS

SURPLUS, AND NEW VALVES,
guaranteed. S.A.E. for list. Also re-
claimed Valves, tested perfeci; 6/«
maximum pius 6d. postage _each.
Genuin:  Valve bargains. Valves
bought. Lewis, 46 Woodford Avenue,
Ilford, Essex.

TV TUBES

12 MONTHS’ GUARANTEE

12in. and l4in. £5.0.0
ISin. and {7in. £5.10.0
2lin. £7.10.0

7/6 allowance on old glass
All fitted new American Guns.
Phone or Call only NUN 3946
FELMARC LTD.
I5 Kingsway, Nuneaton, Warks.
Callers to Works:
R/O 15 Mariborough Road

B.V.A. NEW_ and Ttebullt TV tubes.
S.A.E.: REDWATT TUBE_DISTRI-
%U'l‘“‘ORS, 41 Denmark St., Wakefield,
orks.

Television Tube Shop

now stock

Tubes for every make of set
OYER 600 TUBES IN STOCK

12 inch Mullard type .. £4.5.0
12 inch Mazda type ... . £4.15.0
14 inch Mullard type . £5. 5.0
14 inch Mazda type ... ... £5.10.0
15 inch Mazda type ... .. £5.15.0
16 inch G.E.C. & Mullard type £6.12.6
17 inch Mazda & Mullard cype  £6.10.0
17 inch G.E.C. & Brimar type £6.15.0
21! inch Mullard type o0 £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 12 months. Guarantee
cards enclosed with each tube.

Special Purchase of 110° 7 inch
tubes—

Slight mark, Guaranteed for I2 months.
Mazda CME 17037 replace AVW43-88,
GEC 7405A £6.

Shop Soiled Tubes.

(Slight scratches or marks) Guaranteed
12 months. Ideal for second set. 12in.
3/18, 3/31 37/6. MW3{-74 50/~ l4in.
MW 36-44 52/6. CRMI4l 55/-, 17in.
CRMI71, MW 43-64 60/-,

Others available from time to time.
Please enquire.

Service Engineers

Our Rebate Scheme shows real savings
~—send for details.

Television Tube Shop

48 Battersea Bridge Road, S.W.I1
BAT 6859
South of the Bridge.
Saturdays.

Just Open

RATES: 4/- per line or part
thiereot, average tive words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements Imust be prepatd
and addressed to Advertisement
Manager, ‘‘Practical Television”
Tower House, Southampton St.,
Loandon, W.C.2.

SETS & COMPONENTS

(continued)

*“ HEATHKITS ” can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD.. Dept PT/22/10, 138
Lewisham Way, S.E.14. Tideway 6666.

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.

Atba T321, 324, 424, 524, 39/6.

Baird 164/5/7, 172/5, 1812/15, 62/6.

Baird P2014/7, P2114/7, 5816.

Banner B112/4/7, 124, 412, 436, 65'-.
Beethoven B77, 80, 94-9, 106-9, 65/-.
Bush TV53, 6916; TV24C, 89/6; TUG34,

5 gns.
Cossor 930-9, 58/6; (new), 30/- (used).
Decca D14/17, 5816; DM14/17, 55/-,
Ekco T221, 231, 311, 284, 330, 55/-.
Ekco TI6l, TCl62, TCl66, TUIE9, 30/-

{used).

Ferguson 992/6/8 66/9; (new) 30/- (used).
Ferguson 205-246; 66/9; 306/8, 58/6.
Ferranti 14T3/4/S, 47/6; 14T2/T1225, 62/6.
Ferranti T1002/5, 55/-; T129-138, 47/6.
G.E.C. BT, 1251/2 1746/8, 2250, 50/-.
H.M.V. 1824/9, 1840-8, 2805-5902, 6976.
K.B. NF 70/FM, MY/OF 100, PYP20, 75/-.
Masteradio T917, TE7T, T409/12, etc, 58/6.
Mc?‘?ichael TM/C/CR 51-2, 55/-; C/R 53

75/-.
Murphy V 240/250/280, 65/-; Y200, 4976,
Pye/Pamjinvicta V4/7, YT4/7. LV30, FVI

908-958, T118-120, 55/-. CS17, etc., 75/,
New Scan Coiis on ail above 65/-,
Peto-Scott TVI122/4/6_6776; TVI411, 7216,
Philco 1457.67, 1717-47, 1753-77, 87/6.
Philips 114U, 1115, 1437, 1446, 8976,
Pilot CV76, 77, 84, 87, etc. 65/-. TV94, 89/6.
Portadyne TA 17, T237, T4l7, used, 3916,
R.G.D. C55, 1455/6, 1755/6/7, etc. 89/6.
Ultra VT9/17, etc. with U25 5 gns.
Vidor CN4206-12, 59/6; CN4217-31, 65/,
We stock or 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.O. or C.O.D. Add 2/6 P. & P,

NEW TV BARGAINS

We have a limited number of 1962, Slim
line Television Receivers by Famous Makers
at special prices. For example 17 inch. List
57 gns. Our Price 44 gns., plus 25/- Carr,
& Ins., 110 Tube, Princed Circuit. Contem-
porary Styling. All Channels. Full guarantee.
All in sealed boxes. Immediate despatch on
your order.

TELEVISION CONSUMER
SERVICES LTD.

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

Practical Television Classified Advertisements
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SETS & COMPONENTS
{continued)

Television Picture Tubes
Twelve Months

Manufacturers’ Guarantee

12 inch e . £5. 0.0
14 inch 50 . £5.10. 0
15 inch o . £7. 0.0
16 inch = e £7. 0.0
17 inch Fes e £7. 0.0
21 inch T .. £8.15.0

Deposit 20/~ plus 12/6 carriage.

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

(athode Ray Tube Service

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

In Scotland . . .....
RBRENVUE
for Better Value

COMPLETELY REPROCESSED TUBE

(NEW GUN, RESCREENED,
ALUMINISED)

12.6v. and 6.3v., 0.3 amp.,

17 and 15in. Types oo e £6.10.0
12.6v. and 6.3v., 0.3 amp.,

14in. Types oF . £6. 0.0
12v., 15in. TyPes ... foee .. £7. 0.0
2v., 12 and 15in. Types ... e £6. 0.0

Electrostatic 90 degree and |10 degree tubes
10/~ extra, Carr. paid.

17in. BBC and STV Receivers ... £19.0.0
COMPLETELY OVERHAULED AND
FITTED WITH PROCESSED TUBE
STV and BBC l4in. Receivers ... £2.10.0
COMPLETE WITH VALYES AND TUBE.
CALLERS ONLY. CARRIAGE EXTRA.
OPEN SATURDAY AFTERNOON

Renfrew Electronics Lid.
Anderson Drive
Renfrew :  Scotland

Tel.: Renfrew 2642

www.americanradiohistorv.com
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SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE
TESTER TO 100% STANDARD

AGON  2/8
AC/P 216 POTENTIOMETERS
AC044  2/6 | Carbon Pots, 26k .. .. l/-ea.
AU&PEN V/Cand 8P/SW, a;)%is oo 2/6ea.
ACITP 2/8 | Card of }W Remastors, 72 Per
APV4  2/8 values coverlug complete card
AZ8L ] 10% range 24/~
Bid 2/8 Fuli range of Bepante Reﬂlwu
Be3 2/6 avallable.
D1 2/6 CONDENSERS
Do3 2/6 1004t + 200t 275 v, D.C. 8/-
D77 /6 100117 360 v. D.C, .. - s
Dbh4 16 8141 400 v. D.C. .. . 23
DD4} 8 180t 350 v. D.C. . ve 8-
DDL4 2£/8 loopr 18 v. D.C. .. 2/~
DF91 /6 0,141 500 v. D.C. Paper .. 1/~
DH7T /6 0.01u.{ 500 v. D.C. Pnper o l0d
DK96_ 2/8 0011.f 500 v. D.C 52. 104,
Dw4/8508/6 VABIABLE COND NSERS
EA30 13 0.0005 Doubie-ganged tuning 3/8
EB34 1/8 3-50pf concentric wrimmers 3/~ doz.
EB41 173 Banks of six compreulun
E89l  2/6 trimmers, 3-30pt., . 6d,
EBC38 2/6 VALVE BOLDERS
EBC41 2/6 ﬁmerlcm Octal .. ..ﬁpladoz.
ECC32  2/8 oval L
ECC31 g’a METAL REOTIHEBS
ECCBl 4/~ RM4, New and Boxed 15/- ea,
ECC82 4/- RM4 Salvaged = oe Bf~ca,
ECH3 8/8 Silicon Type—
EF50 1/3 | 250v. 300mA, dia. §*, L "/,5, 20/-
EFS0 2/8 125v. 300mA, dia, 2%/p,", /.
EF91 1/a /- o
EL3 2/6 CRT Converter Caps
HL41DD2/8 Standard Cmcodlle Cllps o8 e:s..
KT33C 143 Miniature Orocodile Clips .. 6d. ea.
KT42  2/6 13" Brown Knobs .. .. Bd. ea.
KT8l £/6 lgramic Jack Piugs .. 4/6 8a.
KT74} 2/6 ATIONE G2
183 2/8 8PECIAL OFFER
MHY  2/6 | 160, G.E.C. 6901 .. ., 30/
MSPt  2/8 I2in. G.E.C. 7102 .. oo 104-
’ljﬁ’ g;g Balvaged but good tubes,
Po1 2/6 Personal Callers Only.
POCSE  4f- 38Mfcs and 10M/cs TURRET
PCFEO 4/- TU NEES less valves mken from
PCHR4  4[- sets . . 12/6 ea.
PCLR3 4/
PEN45 1/3 CRT Boost Tramlormers 12I6 ea.
PEN46 876 Heavy Duty Output Trans.
PEND. formers. 6 ratlos from 13 : l

4020 2/6 todd:1 .. Qo £5/- ea.
PL38  2/8 Minlature Output Trans,  8/9 ea.
PLAL 4/- Standard OQutput Trans,
PL32 4f- forwers. Muiti-match 10/-ea.
PLR3  4f- Transistor Drivers: 1-1 C'l‘ 10/- ea.
PY3l 2/6 8.6-1 CT 12/6 ca.
PZ30 4f- Transistor Output 6 0 1 CT 10/« ca.
BP4L 1/3 1 CT 10/~ ea.
8P12 2/6 Mlorophone Trnmformers,
8P81 1/3 ratlo 65 ; - efy
TDD13C 2/8 LF. TRANSFORMERS
TN2320 2/8 3tandard 465kcis .. 12[8 per palr
TP2030 2/6 mdget 468kc/s /- per palr
Uiy 2/8 AUTO T NSFO
U:u 2/ 250W 00 7/8 8.
Uzsl 2/ 100W 00 .. 27/6 ea.
UF42 ] HOW .. o . 20/- ea,
oL 1 TRANSISTOR FAULT FINDER
Ve /8 | Ensbies faulta to be located

P1B 59 quickly. Conslats of a two-
¥V7l7 translstor, multi-vibrator in & box.
Xul ; Complete with battery. 2/6
Zo3 2/ VALVES, New and Boxed 10/ ea.
zad 2/ CRYSTALS
R oﬁuumgl MULLARD: lBoxeadl
21 52 0A70 3/ oAl 3/~
wes o QA79 B8/ OAS1 _ 8/
6ALS 2/ TRANSISTORS
6AM6 Vi GENUINE MULLARD. Boxed
6BW7 2/ 0C16W 48/ ocis 8/
6BX6 8/ OCl9  48/- oc72 8/~
608 f 0026 28/- ocie 8/~
D3 2/8 | OCad 11/- oC78 8-
6D3 /6 | oc4s  10/- 0C8l 8/~
606 g6 | oCo  ei8 0C82 18/~
8F13 /3 OIC7I 6/6 0C170 17/6
oS Hfs | 10 WATT BIFI ANPLIFIER KIT
877 /6 using valves from our salvage
6P25 18 range. Complete with treble and
6P28 18 baas uait. Inc. valves. £7.0.6
8D3 /3 TERMS: C.W.0. ONLY.
9Dy 18 Orders under £1, P. & P. 1/
10F1 278 v Open till 11 p.m. most days.

S.A.E. for list or 9d. for full catalogue.

Arion Television

4 Maxted Road, S.E.I5 NEWX 7152

,23 Northcross Road, S.E.22.

1070 Harrow Rd., London N.W.10

BRAND NEW 17in. Television Cabinets
by famous maker Continental design.
Complete with scieen,
knobs and tube mountings. Ideal for
converting your old 14in. to 17in. set.
£4.12.8, tubes supplied £4.10.0;
7/6. 12 months’
SONS, 32 Cradock St.,

Tube now avatiable with new low prices.

12in. .. .. £5.10.0
14in. ., .. £7.286
17in. .. .. £8.10.0
2in. .. - £11. 0.0
Carr./Ins. 10/-
“LUMENAR®” Tubes are made by

MULLARD, The Original Manufacturers,
and are Fully Guaranteed.

TUBES!
£33/
rebullds Finest value!—3 Pank
New Barnet. BAR 1934.

Practical Television Classified Advertisements
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SETS & COMPONENTS I

C. EDWARDS

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. ,, 60/~ ,, 75/-
17in. ,, 85/- ,, ,,  125/-
Plus 15/- carriage
Guaranteed Valves
10C2 10/«, 20D1 6/-, 6K25 8/-,
PL38 10/, PL81 8/-, PY81 8/6,

PYS80 7/6, PZ30 10/-,

mask, back.

carr,
guarantee. QGLICK-
Swansea.

IMPORTANT NOTICE ! !
“LUMENAR"” The Finest Replacoment

C.W.0. to:

REDWATT TUBE DISTRIBUTORS
(BVA Specialists)

41 Denmark Street, Wakefleld, Yerks.

BRAND NEW, 12in., 14in.,
year guarantee. Also Tost
ve.,

C.R.T.s
Fully Guaranteed

14in. .. ac .. £6. 0, 0
17in. .. .. .. £6.10.0
2lin. .. £8. 10. 0
10/- Old Tube Allowance. C.W.0.
Free Carr. and Ins. Passenger.
All types and sizes. S.AE.

Enquiries,

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

COMPLETELY REBUILT

TRADE SUPPLIED

109

LINE OUTPUT
TRANSFORMERS

SCAN COILS
SPECIALISTS
Makes Models Prices
ACE: Bpares available,
ALBA: T.lOl T304, T894, T484,
og . . 396

ete.

AMBASSADOR 'Spares supplied.
ARGOSY: Most models available.
ARMSTRONG: 8pares suppil
BAIRD, BANNE , BEETHOVEN: 8pares supplied.
BUSH: TV1 1A, 11B, 124, 12
TVGUA, 1“B, TRGIJA 128 45/~
TVG26, TV32, TV33, TVG
TV(H«IA T36, TV38, TVGSG
TV36C, v'mssc TV48 .. B9/6
TV33, TV36, T57, TV67, Rew'd
TVGSS, TVeS, TVES, TVEE, only
TVG7, ete, 69/6
830 & T, 981 988-0-5 937
938A & F, 939 & 59/8
943T, 940-946 945, 9468 909 6976
CHAMPION COLUMBIA: HSpares mpplled.

ECCA: DU 89//8
85/-

78€C
DM1, DM2C, DMS DM /C ..
DMS5, DMN DM17 444, 555  65/-
'l‘B.1453 TR1753 .o .. B9/6
Bparea supplied.
T883, ’I'CBlOﬁ T8105, T8114
TRC124, '10138 T8148,
193
TRC139, TCl4O Tldl TV14d
T161, 1‘(4163 TI(M T165 etc.
TC208, ’]‘V?OB '1‘231 T"Ql
glszjil" T248, T283 T"Sl, .

ENGLISH ELECTRICIEI’RONIC. Bplrel lupplled‘
FERGUSON: lOST 105T, 113’1‘ 136T,

COBSOR:

DEFIANT:
DYNATRON:
EKCO:

46T .. 66/8
941’1‘ 958T inclusive . .. ... 5918
991T-997T Inclusive .. .. 86/8
203T-248T Inclusive ., [0
306T, 308T . 65~
FERRANTI: 14T3, 14T3F. 14’1'4 .. 45/-
17K3 & F 17T8 & ¥. .o 45/
17K4 & l“ 178K4 & F. .. -
17T+ & . .. :%;'
14T5, 178K5 TiKs .. 4B/
G.E.C.: anm BT1252, BT1746,
BT1748, BT4743 49/6
BT4643, BT5147, BT5248-08 89/6
BT3345-BT5643R inclusive  49/8
and 89/6
HM.V.: 1824 & A to 1831 inclusive.. 87/6
1440, 1841, 1842-1843 . 878
INVICTA: T118, T119, T120 .. 85/-
All other modela lvul-ble.
K.B.: Ll- TDO LVT30, LFT60,
.. 10718
Au modela avallxble, ete.
MAROCONI: 1l models available.
MASTERADIO: All modeis avallabie,
MOMICBAEL. All models available.
URPHY V200, vzozc o . . B8

40, V' 96/-
PAM, PETO SCO’I‘T PHILCO ‘an models Avnlhbk.
PHILIP! 1768U, 2168U 06/-
All models available,
PILOT: All models avallable. '
PORTADYNE: All models available.
PYE:

CTM4, FV4C, FV4COL .o B8/
V4, VT4, VI, VT7 . . -
LV30, FV1, Fvic ., 69/6
C817¥F, OTM17F, CW17 69/8
Cw17C, LW170F CW17F .
ete, .. .. 68/6
All'models avaflable. ..

RAYMOND: Al models available.

REGENTONE: All models avallabie.

R.G.D.: 6017T, 7017, Cb4, eto. .« B9/8
All models avallable.

SOBELL: T817, T346 . .o 85/~
All models available.”

STELLA: 81567210 .. oo 105/s
ST8617U BTS(}JIU o 105/p

T8I17U 105/+

STRAD, TELEVOICE TRUVIEW' Avallable,

ULTRA: 84 scries, 815 series, with
U238 etc., complete ., . 798
All models avallable.

VALRADIO: 8pares available,

VIDOR: ON4217-CN4231 Inclusive ., 66/-

WESTMINSTER: S8pares avallable,
WHITE-IBBOTSON Sparea avallable.
Scancoils, Ose. and Outpat Txs. lor all above makes

available,
Post and Packing 2/6. C.0.D. 3/- extra.

All Enquiries 8.A.E.

WYNDSOR TELEVISION

ST. ALBANS RD., BARNET. HERTS.
BAR

1769
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SETS & COMPONENTS FOR SALE SERVICE SHEETS
(continued) (continued) (continued)
Stw? ISZlAYlS of br7azr_1d ngwhaiius%able 1SERVILGE tSI}-!EETfS. RVX;& ha\‘g }rh\?
e helving, in. 1 in. arges stock o ¢ o an:
TUBES'AERIALS'VALVES B g stov% eng’melled Sexnge Sheets in t,h}le country for

Regunned tubes, guaranteed one year,
full range of saerials and fittings. LT.V.
boosters, valves, brayhead tuners, T.V. sets,
transistor radios and ail electrical applian-
ces. Co-axial cables and house wiring
cables, fluorescent fittings.

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

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
Nr. Chippenham, ¥Wilts. Tel. Marshfield 236

REBUILT TUBES, 18 months’ guaran-
tee; free advice, S.A.E. to G. HURST,
3 Coniston Rd, Sheflield 8.

H.P. on Regunned

C.R.T.S
At No Extra Charge
12 Months’ guarantee
127 & 14” .. £3.10.0
17" .. £4.10.0
21" .. . £5.10.0
Phone or Call only:
Rod 7778

P. J. F. Andrews

61-63 ROSEMARY RD.
LONDON, S.E.15

FOR SALE

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, T5a Godwin Street,
Bradford 1.

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

MARSHALL’S
for TELEVISION LTD.

wide by 12in. deep,
dark green. Sent unassembled. Six
sheif bay-—£3/15/0, Sample delivered
free. Quantity discounts. N. C.
EROWN LTD: Eagle Steelworks,
Heywood, Lancs. Tel: 69018,

TV’s FOR SALE

PRICLES REDUCED
BBC/ITA in

e
good workin order Good Rebuilt
14in. Ultra VT815 KB LVT30 £13 £17
14in. Ekco T221 or T283 £18 £21
14in. Ferguson 992 .. .. £9 £13
17in. Plessey: RGD £17 £21
Send for Lists Carr. Paid

CADMAN’S

Bryan Street, Hanley
Phone: Stoke-on-Trent 23557

GARRARD 210 £9/8/6; B.S.R. UAl4
£7/15/0; T.U.9 £4/2/6; B.S.R. Tape
Deck_ £7/10/0. Set of 7 Transistors,
standard quihty 32/6. Full list
lfxom«—H F2 MES, 21 Claremont
Road, wackenham, Mdx.

METAL RECTIFIERS

RECTIFIERS —CONTACT COOLED.

14R A1263 (FC101) type 250 v., 250 mA, 13/6;
14RA1283 (FC31) type 250 v., 300 mA, 17/6;
350 mA, 19/8.

RECTIFIERS—FXN TYPE!

Equivs. for RM4 250 v., 250 mA, 14/-; RM5
250 v., 800 mA, 17/8; 144989 400 wA, 18/6;
14A86 16/8 14497 20/-; 14A100 22/6, 14124
22/6: LW7 20/6.

CABY MULTIMETERS

Al10 - 16 ranges, £4.17.86; B20 - 20 ranges,
£6.10.0. S8.A.E. for full details.
ARMCHAIR EXTENSION VOLUME CONTROL
unit for TV Radio Amwplitiers, etc. Eagily
fitted, perfectly saie, 19/8.

TRANSISTORS
0C16 16/-; OC71 5/-; OC81 6/-; OCL70 9/8;
OC28 16/-.
Cash with order. Post Free. C.0.D. 2/6.

DURHAM SUPPLIES

175 Durham Road. Bradiord 8, Yorkshire.

WANTED

sale at 4/. each, old type receivers a
speciality. Guaranteed return _of
post service. Service Sheet list 1/-
manufacturers’ Manuals for sale and
hire, st 1/-. S.AE. please. Malil
orders only to: S.P. DISTRIBUTORS,
44 Old Bond Street. London W.1.

SERVICE SHEETS; also Current and
Opsolete  Valves for sale. JOHN
GILBERT RADIO, 20 Extension,
Shepherd's Bush_ Market, London
W.12. (Phone: SHE 3052).

SERVICE SHEETS
For all makes of Radlo and Television—
1930-1962, Prices from 1/-.

Free fault-finding guide with all Service
Sheets. Please send S.A.E. with
enquiries.

Catalogue of 6000 models, 1/6.

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

Hamilton Radio, Western Road. St. Leonards. Sx.

EDUCATIONAL

Radio
Television
& FElectronics

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

Write for FREE prospectus
stating subject to

Dept. 516 O 'S'
tntertext House, Parkgate Road,
London, SW.II.

EW VALVES WANTED — EY51,
ECLSO PCCs84, PCF80, PCL83. PL81.
PCL82, PY81, RI19, U801, 30P4. ete.
Best cash prices by return. DURHAM
SUPPLIES, 175 Durham Rd., Bradiord
8. Yorkshire.

A PROMPT CASH OFFER for your
surplus crand new Valves, Speakers,

" Components, Test Instruments, ete.
131 St. Ann’s Road, Tottenham, London, N.15. RHS., Beverley House, Manville
Stamford Hill 3267 & 5555 Terrace, Bradford 7.
ALUMINIUM LADDERS/STEPS.
Gigantic offer, 400 models. SANCO SERVICE SHEETS
LTD., 17 (P.T.) Boundary Rd., Hove.
SERVICE SHEETS, Radlo, TV, 5,000

TV AERIALS POST FREE

UNBEATABLE QUALITY
AND PRICES.

LOW LOSS CO-AX CABLE
6d. YD.
CATALOGUE AND CABLE SAMPLE FROM

A.E.S.
13 ST. THOMAS STREET, WEYMOUTH

models.
TELRAY,
FAULTFINDER FILES (TV) showing
common faults that each receiver is
prone to and other useful servicing
information, 2/ each. List 9d., plus
postage. DISTRIBUTORS, 44
Old Bond Stleet London W.1.
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.

List 1/-. S.A.E. enquiries:
11 Maudland Bk, Pleawn

wWwWw . americanradiohistorv.com

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

ELEGTRONICS

Key to YOUR Future?
. An exciting career——
! Anew Hobby—Your
,_‘_ own spare- or full-
| time BUSINESS?
]
New experimen-
tal course in-
cludes big kits

for building test
gear and a com-
piete  AM/VHF
receiver.

FREE

brochure from

RADIOSTRUCTOR

DEPT. E78, READING, BERKS.

e st e S
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EDUCATIONAL

(continued)

‘“HOW AND WHY " of Radio and
Electronics made easy by a new, non-
maths practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried out

at home

New courses bring

enjoy-

ment as well as knowledge of this

fascinating

from Dept.

subject.

Free

brochure

12, P.T. RADIOSTRUC-
TOR, Reading.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES in milnutes

from that great book,
of TV Receiver Servicing,

“'The Principles

10/6 all

book houses and radio wholesalers.
from Secretary
LP.R.E.. 20 Fairfield Rd,, London, N8.

If not in

stock,

EDDY’S wormy LTD.

172 ALFRETON RD., NOTTINGHAM
NEW AND SURPLUS VALVES
Guaranteed and Tested by Return Post

1D5 716
1L4 36
IR5 5/6
1T4 36
3A4 6/«
354 5711
SU4G  4/9
SY3GT 66
5Z4G 76
6AGS 36
6AC7 4.
6B8G  2/11
6C4 316
6C6 49
6F| 6/t
6F{13 8/6
6F15 96
6F33 66
615G 2/9
6)5GT  3/9
6J5M 4'3
6J7G 5/-
6K7G 1711
6K8G  5/3
6P25 96
6Q7G 59
65G7M  4/9
65A7M  5/9
6SJ7M  5/9
6SN7GT 4/3

6V6G
6V6GT
6X4
6X5G
6XSGT
7C5
1OF!
12A6
20P1
20P3
25L6GT
30F5
35w+
35L6GT
35Z4

80

954

955

956
AC2/
PENDD
CY3l
DMm70
ECCs8!
ECC82
ECC83

4'9
10
5.
56
66
776
66
53
96
12/6
776
6/t
6’9
8/6
53
7.
116
36
2/6

716
96
6/l
53
511
6/6
611

3.

EF4l 716
EF42 716
EFS0 179
EF80  5/0
EF86 96
EF9l 36
EF92  4/6
EL4l 716
EL9I 4%
EYSL 7111
EY86 719
KTI3IC 66
MUl4  7-
0z4 51
PEN36C 8/
PEN45 5/
PL8I 9!
pLE2 7’6
PL8l 76
PYSO 7.
PYSI 611
PYS2  6/6
PZ30 96
TDD4 776
spel 276
UCH42 716
us 1276
uY4l 63
VP23 6/6

CRYSTAL SETS. Complete 2 wave bands

high gain

19711,

amplifier extra 9711, P.
HEADPHONES. High res. to suit above

crystal set,

Good quality 13711,
NIFE ACCUMULATORS,

Also with transistor
& P. 26

P. &P, 2/-,
1.25v. size

3 x 22 x Zin. 7 amp hrs. weight |3 ozs. 2/6 ea.

P. & P, 2/,

VIBRATORS.

4 pin 8/11.

One only add 9d. per cell.
12 volt 4 pin 4/11.
Post (/6.

6 volt

THROAT MIKES 2/- ea. Post 8d. Could
be used for electrifying musical inst. etc.
DIMMER SWITCHES.
speed ragulations. 1711,
GERMANIUM DIODES 9d. each. 7/-

dozen. Post 6d.

Ideal for train

Post |73,

HEADPHONE CORDS. 6ft. I/l1 P. éd.
MORSE TAPPERS.
Heavy duty 3/6. Post 173,

adjustable gaps.

POCKET RADIO.
miniature speaker, Complete with all parts,
Wiring diagram and fult instructions. 27/6.
Battaries I/-. P, & P, 2/-,
SPEAKER GRILL. Gold 6% x 4in. /-

Post {/-,

JACK PLUGS. Standard 1711,
V.H.F. AERIALS 6/I1.
fit. No technical

Plated

contacts

Transistor with

Post /-,
knowledge required.

Post 9d.
Easy to

ALL ABOVE ARE NEW AND

GUARANTEED

Any parcel insured against damage in transit
for only éd. extra per order.
parcels at customer’s risk. Post and Packing
6d. per valve extra.
Only C,0.D. charge 3/s extra. S.A.E. with

enquiries.

All uninsured

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

PRACTICAL TELEVISION
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ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft, 19/6. External,
S/D

. 26/3.
L'T.V. (BAND 8). 3 Ele-
ment loit array, 24/-. 5
Element, 32/6.  Wall
mounting, 3 Element, 33/9.
5 Element, 41/3.

COMBINED B.B.C. <+
L'T.V. Loft 1+3 Element,
41/3. 1+5 Element, 48/9.
Wall mounting, 1+3 Ele-
ment, 56/3. 1+5 Element,
83/9. Cmmney and mast
mounting units also ava_l

.M, (BAND 2), ‘H” 28/-. 3 Ele-
ment loft, 52/6. S/D loft 12/6 External

BBC -

S/D. i 20/3 tate channel when ordering.
C.0.D. P.P. 2/6, Coaxial cable.
Sd. yd C axlal plugs, 1/3. Send éd.

stamps for illustrated lists.
K.V.A. ELECTRONICS (Dept. P.T.)
3B Godstone Road, Kenley, Surrey

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

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

FREE GUIDE

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ. London B.Sc. (Eng.),
A.M.1L.P.E. A.M.l.Mech.E.,

Draughtsmanship (al! bran:hn)
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

preve to be the turning point in your
career.

FOUNDED 1885—OVER
| 150,000 SUCCESSES

COYNE'S NEW
PIN-POINT TV
TROUBLES

TAKES HEADACHES OUT OF
ALL SERVICING PROBLEMS

Your most useful om-the-job *tool”! Quiokly
and easily pin-points the exact irouble n any
TV get. Covers 70 symptoms, 700 trouble
spots. Over 340 oross-indexed pages; 50 time-
saving Cheok-Charts; 200 diagrams and photos;
explanation of oircuits and desigms,

SIMPLE CHECK-CHART SYSTEM SAVES

This amazingly practical handbook shows you
how to find the trouble in any TV circuit
FAST! 8imple cross-index telis you In what
section you’ll find cause of trouble. Handy
Check-Charts then help you accurately locate
l.he h\A(,'l trouble spot, Cut waste time,

ura of agg » get right to the
heart of thz trouble in minutes,

USE THIS BOOK RIGHT ON TKE JOB—NO
TO MEMORIZE

This Pin- Polm Book wag dellzned especially
for on-the-job trouble-shooting. You sirply turn
to the indexed section, locate the circult des-
cription and Check-Chart, and In minutes you
have the trouble spot located and ready for
repair, No complicated theory or mathe-
matlics. Down-to-earth  practical eircuit
description, service methods and troubiee
shooting techniques, Published by the famous
Coyne Electrnical school and approved by
leadlng authornities in the field.
J E, C. Grover of Struthlm says:

I glanced th this boek T

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462), 148 HOLBORN
LONDON, E.C.l
S. Africa: P.O. Box 8417, Jo'burg.
Australia: P.O. Box 4570, Melbourne.

TV TUBE RESTORER
EXTRA LIFE, EXTRA BRILLIANCE

PLUGS ON TO YOUR
TV TUBE

ANY SIZE
PATENTED

Imbortant! State
Make. Model No.
Name and Ad-
e\ dress in  Block
b Letters Please.

ARD MODEL .. 22/6
DE LUXE MODEL . 30/-
Postage 2/8 either modell

—
Mail

d that your claims concerning the
merits of thie work were justified, for it Is,
without, a doubt, the finest book of ite kind
that [ have ever come across. 1t ia not only
unique in its presentation but it is also sup-
erbly produced.

G. Axam of London S.E.9, says:

“l have spent nearly £80 on technical books
over the past 5 years all of which 1 feei has now
been wasted as yous book is the best 1 have
yet had the pleasure of examining, it is practical,
to the point, with just the right amount of
techuleal information needed vovering almost
every agpect of TV servicing,”

SEND NO MONEY!

Just mall couponr 101 free trial. After 7 days
send orly low pllce or' relt.um bock and pay
hing
FREE TRIAL OFFER!
Mail Coupon NOW!

- em em mm mm e s e
Order Division, 8iM-TECH BOOﬂ

| COMPANY, Dept. P.3, Gater's Mill, West End,

Southampton, Hanta.

[JRUSH. TV Troubles 81/6d. plus 1/9d.
postage for 7 day FREE TRIAL as per I
offer,

[JTick here i enclosing full price, we pay I
postage: 8ame 7 Jay money back guarantee I

Name S

SINCLAIR ELECTRONICS pesr, p.r.s | | ! — |

18 Newport Court Charing X Rd. WC2 Address ;
Terms: C.W.0.. C.0.D. ! -

) City. County. ]
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COYNE'S

NEW JOB TRAINING
BOOKS

Put Money-Making Time
Saving Know-how at your
fingertips!

TRY ANY THREE BOOKS ON NO RISK FREE TRIAL

Look over the list of books and select the first three books you would like to examine.
Additional books you would like to see may be entered on a separate piece of paper, and these will be

the coupon.
sent to you after completion of the first transaction.

Note the book numbers on

SPECIAL OFFER covNE ELEMENTARY

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

These three volumes present the principles of construction, operation and
testing of radio and televislon equipment in a SIMPLE, EARY TU FOL-
LOW manner.

By using NEW & DIFFERENT methods of explapation these books
clearly explain the direct relation between the various parts of sets. This
information 18 especiaily helpiul in repair work where many times a burned
out valve, resistor or transformer ia actually caused by some other defec-
tive part of a circuit. Unti) the cause of the trouble is removed the parts
would continue to burn out. For this reason each part of the radio or
televigion unit is explained, thus, making the material especially helpful to
the experienced radiowman, as well as the amateur.

One very important way In which these books differ from many other
radio and television books is that the publishers did Dot try to assume the
“extent of technical knowledge” of the reader. Every subject is explained
COMPLETELY~—while at the same time keeping it briet and to the point.

You will ind hundreds of photos, charts, diagrams, etc., in these books.
These have been provided to uake it easier to understand the explanations.
To get this special offer, send ne money now, then 12/6 aiter fre¢ exawina-
tion, and 20/~ per wwonth.

No. 9
Pin-Point
Transistor troubles
in 12 minutes (Coyne)

In this extremely practicai handbook, the
famous Coyne Check-Chart Trouble S8hooting
Method is applied to Transistorized Equip~
ment and includes such subjects as Pre-
amplifiers and Hearing Aids: Audio Ampli-
fiers, Portable Sets, and Bpecial Types of
equipment. Hundreds of photos, illustra-
tions, diagrams and Check-Charts; Valuable
reference sections, 525 pages. Bpiral Bind-
ing. Price 47/8. (Please send coupon with
order.}

No. 4, LATEST INSTRUMENTS FOR SERVICING RADIO AND TELE-
VISION. (Coyme.}
This up-to-the minute book tells all about modern radio, TV and eleetri-
cal testing equipment and how to use it. Money-muking short cutg on
trouble-shooting, servicing, comstruction, and other joba. QOver 350
pages, 220 photos and di. Covers Multi Resistors, Ohta-
meters, Oscilloscopes aud many others. All data Las been pretested in
the Coyne radio shops. Vinyl cloth covers. 26/-.

No. 5. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING
MANUAL. (Coyme.)
A book of fast tine saving methods for servicing TV receivers. Inciudes
dozens of new testing ideas all of which have been proven on the job.
This book shows how radio knowledge can be applied to help solve
television problems. Contents include TV Bervicing methods, TV
Servicing Instruments, Tuners, Video LF., Awplifiers, alignment, etc.,
with 200 crystai clear photos and diagrams. 437 pages. Washabie vinyl
cloth covers. Price 34/-.

No. 22. PIN POINT COLOUR TV TROUBLES IN 15 MINUTES. Edited by
Robert G. Middleton. (Coyne.)
This book deala with 150 types of faulty pictures and sound with over
1000 troubles which may be the cause. Bome of the subjects covered
are, Antenna, Tuner, Video and Luminance Amplifiers, Matgjces. Picture
Tubes {Black and White, and Colour), One-Guu Tubes, Bet up of Colour
Tube. Colour Killer and Automatic Chroma Control, Low Voltage,
Power Supply, TV Sound, etc. Picture Pattern 8ection — 362 Check
Charts, Diagrams and Photos, 5483 pages. Price 47/8.

No. 18, REFERENCE MANUAL OF TRANSISTOR CIRCUITS.
Features 60 circuits you can build, 241 diagrams. 308 pages.

Mullard,
12/8.

No. 8. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P.
Manly. (Coyne.)
Quick and concise answers to TV problems in alphabetical order, cross
indexed, fully illustrated, covers hundreds of questions involving radio.
TV, electronics operation and repair. 460 illustrations; photos, diagrams,
charts, test patterns, ete., 860 pages. Vinyl cloth covers. FPrice 47/6.
No. 18. REFRIGERATION SERVICE MANUAL. H.P. Manly.
‘An instruction book on accepted methods of servicing and repairing
electric refr and refr i1 ¥ 51 . It covers every opera-
tion in field service, performed where the equipment is installed, and also
the shop operations which may be performed with the sirupler kinds of
equipment. 157 iltusirations, 343 pages, cloth. Price 24/-.

Noéél TRANSISTOR CIRCUIT HANDBOOK, Louis E. Garner.
/8.

(Coyme.)

No. 8. PIN POINT TV TROUBLES IN 10 MINUTES. 31/6. See other
advertisement on page 111

Noé‘#:?: RADIO DESIGNER’S HANDBOOK. F. Langford-Smith, lliffe.
Noilitllg. g{u.NClPLES OF FREQUENCY MODULATION. B, S, Camies
No, 1[1.' PRINCIPLES OF TRANSISTOR CIRCUITS. 5. W. Amos. Iiiffe.
Nozi?:o:. PRINCIPLES OF SEMICONDUCTORS., M. @, Scroggie. Lliffe.
Noiliﬂlz. 2’1‘51/'1_1:.EVISION RECEIVER SERVICING. Vol. 1, Spreadbury.
No. 17. ELECTRONIC COMPUTERS. Principies and Applications-

1lifte, T, E. Ivail, 2nd Edition. 25/-.
No.15. WIRELESS SERVICING MANUAL. W.T. Cockiog. Diffe. 17/8.
No. 38. COLOUR TELEVISION. NTSC System, Principles and Practice

P.S.Carnt. G, B, Townsend. Iliffe. 85/-,
Nol.l_n21. 1B_’?«SIC MATHEMATICS FOR RADIO AND ELECTRONICS.
ifte. 5
No. 23. INTRODUCTION TO LAPLACE TRANSFORMS.
electronic engineers, W.D.Day. Iliffe. 32/6.
No.24. RADIO VALVEDATA. Compiled by “Wireless World>, Ilifte. 6/-
No. 25, THE OSCILLOSCOPE AT WORK. A. Haas and R, W, Hollows.

For radio and

liffe. 18/-.
No. 26. NUMERICAL METHODS FOR HIGH SPEED COMPUTERS.
G. N, Lance. Difte. 42/-.

No. 27. SECOND THOUGHTS ON RADIO THEORY. “Cathode Ray” of
“Wireless World”. Iliffe, -
No. 28. FOUNDATIONS OF WIRELESS. M. G. Scroggie. Iiffe. 15/-.

LIMITED OFFER! ACT NOW!

Just mail coupon for free trial. After 7 days send only low price or returt:
books and pay nothing. [i you keep more than one book. send £1 after 7
days and £1 each month untii completed (maximumn three books value not
excee‘f]ing £5.0.0). To buy one book send one-hall in 7 days, and one-half
in 30 Jays.

FREE TRIAL OFFER!

[ e o e ey

To SIM-TECH BOOK COMPANY (U.K.)
Mailgrder Division, DEPT, PTV15, Gaters Mill, West-End, Southamp-
ton, Hants.

[ Please send me the Elementary Radio TV Set as per special offer.
{7 RUSH (Insert Book number here) ¢ B « ) « )

[J Tick here it enclosing full price, we pay postage
Books only). Same 7 day money-back guarantee.

(Coyme

NAME

ADDRESS

City. County.... o O
Postage charges: Orders under £3 allow 1/6. Over £3 allow 2/- extra.
OVERSEAS ORDERS PROMPTLY SHIPPED on receipt o full
aluount. Same guarauteed satistaction.
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TELEVISION TUBES
RE-BUILT BY “RE-VIEW"

PRICE:
12in. ... £4.10.0 S
Correct voltage heaters
l4in. ... £4.15.0 All types
[5in. ... £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 1826

70 AMBITIOUS ENGINEERS

Terms to the Trade

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

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

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng..
Eiectrical Eng.,
Civil Englneermg
Radio Engineering,
Automobile Eng.,
Aeronautical Eﬂl..
Production Eng..
Building, Plastics,
Draughtsmanship,
Television, etc.

RACTICAL
EQU\PMENT

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

Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate

Practical Radio

INCLUDING
TooLs!

The speci ah st Elec-

B.I1.E.T (incorporat-
fng E.M. 1. Institutes)

reallaboratory train-

ing ar home with #

pracrical equipment.
Ask for details.

tronics Courses, administered by our Radio & Television Servicing B |  E,T
Specialist Electronics Training Division— GET SOME Practical Electronics OLIOLIOLIO
the B.L.E.T. School of Electronics, explains | | ETTERS AFTER Eum::'&’:.’;?::.“"" SCHOOL OF
the benefits of our Employment Dept. and ELECTRONICS

shows you how to qualify for five years

YOUR NAME!

tronics Division of

NOW offers you a 3

promotion in one year. Alrr'ﬂ"f%”[‘.:. POYST COUPON NDOW r

We deflmtely Guarantee AT B Please send me your FREE 156-page :
A10.8. B “ENGINEERING OPPORTUNITIES"

‘“NO PASS — NO FEE” e F,',’_‘s'ﬁ_"s B (Write if you prefer not to cut page) | ]

Whatever your age or experience, you cannot afford A.M.Brit.i.R.E. a8

to miss reading this famous book. If you are City & Guilds ] NAME . o,

by o e GTVRARING BFPORTONTTESS [ Con O ol iducation | @ =

cony of PENG <., ete. @ ADDRESS. ..o 2

BRITISH INSTITUTE OF ENGINEERING u :

TECHNOLOGY (incorporating E.M.1. Institutes) R -

(Dept. SE/20),29 Wright’s Lane, London, W.8 § g SUBIECTOREXAM (SER0). g

THE B.LE.T.

IS THE

LEADING ORGANISATION OF ITS KIND

WwWWW . americanradiohistorv.com
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CRT BOOSTER TRANSFORMERS
TYPE A. OPTIO {AL 25°, and 50, SOOST.
2V. OR4 V. OKR 63 V. OR 108 V. OR

A(NS INPUT. 12/8
T HIGH QUALITY. LOW CAPAC-
ITY, 10/15 pF OPTIONAL BOOST 25", 50,
75%. MAINS INPUT. 13/5
TY \ I’h B. MAINS INPUT. MULTI OUTPUT 2,

4. 7.8. 10 and 13 VOLTS. BOOST 25%
AND 50" LOW CAPACITY. 214-
iull instructions supplied.

TRIMMERS. Ceramic. 30, 50, 70 p¥. 8d.; 100 pF,

150 pi’, 1/3; 250 pl, 1/8: 500 pl, 750 pF, 1/9,
RESISTO {S Pre!erred values. 10 ohms to 10 meg.,
Iw. 4d; 4d.; | w., 8d.; 1} w., 8d.; 2 w.. 1f-.

HL:J STABILITY i w.. 1%, 2/-. Preferred values.
1042 v 10 meg. Ditto, 582, 1000 10 3 meg. (2, 8d.

4 = WIRE-WOUND RESISTORS

}g :::::_ 25 ohms--10.000 ohms

12518 10 50K 10 w. 3/~

“BRAND FIVE"
TAPE

AMERICAN
PLASTIC RECORDING

Double Play 7in. reei. 2.400f1 60/

Spare

5in. reei, 1,2)0it $5/6
Long Play 7in. reel )t 85/

53tu. reel, 1,20011 23/8

Bin. reel. 9()()1! 18/6
Standard  7in. reel, 1,200it 25/-

5in. reei, 6001t 18/ 7in 2/6
“Instanl” Bulk Tape Eraser and Head De-
tiuxer, 200/250 v. A.C., 87/6. Leafler. 3.,

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8.
Muitiratio, yush-pull, 7/8.  Ditto. 10w, 15/6. Minia-
ture, 334, etc., 4/8. L.F. CHOKES I'IIIO H. 6
mA, §/-; 10 H. 85 mA, 10/6: t0 H., 150 mA, 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD, 250-0-230. 80 mA, .3 v. 3.5 a
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 3 v.

2 a.or 4 v. 2 a. ditto. 33
MINIATURE 200 v

Ditto, sec. 5.3 v. 3 a .
GENERAL PURPOSE LOW VOLTAGE. 2&,
.. 22/6

3,4,5,6,8,9,10, 12, 12, 15,24,30 v. /!
AUTQ TRANSFORMEKS. 150 w. 22/6
0, 120, 200, 230, 230 v., 500 w. 82/8

ALADDIN FORMERS and core. tin., 8d.; {in., 10d.

0 3|n FORMERS 5937/8 and Cans TV1I2 {in. 8q. x
it amd din. sg. x L2in.. 2/- ea., with cores.

SOLO'{ Soldering Tron, 200 or 240 v

MAINS DROPPERS. 3in. x liin. A

0.3 amnp., 1,000 ohins, 4/3. 0.2 amp.. 1,000 shns, 4/8,
LINE CORD. 0 3 amp , 60 ohims per (t. .. 100
cohms per ft., 3w 1/- per ft.

bin. 17/8. Kin. I’lessey. 19/8.
6}in. Rola, 18/6. 10in. 30/-.
4in. Hi-Fi Tweeter, 25f-. 12 in, R.A., 30/-.
STENTORIAN HF1012, 10in. 3 to 5 ohms, 10w, 85/-
12in. Baker 15 watt 3 ohms, or 15 ohms. 90/-
CRYSTAL DIODE U .E.C., 2/-, GEX34, 4/-. 0ASL.3/-.
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr.
MIKE TRANSF. 50 : 1, 3/9 ea.; 100 : I, Potted. 10/8.
SWITCH CLEANER. I'luiil squirt spout, 4/3 tin.
TWIN GANG TUNING CONDENSERS. pF
muniature lin. x 14in. x 1§in.. 10/-. 5i0pl ard
with trimmers, 9/-; midget, 7/8 with trimmers, 9/-.
SINGLE, 50 pl’, 75 pF. lon pF, 160 pI°, 5/6.
Holid diclectrie 100, 200, 500 p1*, 3/6.

New and Boxed VALVES 80-day G

“REGENT” 4 VALVE
ll96,,
RANGE
VALVES
KIT PRICE
£6. 6. 6.
Carr. 4/-

PRINTED CIRCUIT
BATTERY PORTABLE KIT

Medium and long wave. Powerful
7 x 4in. high Flux Speaker. T.C.C.
Printed Circuit and condensers. Com-
ponents of finest quality clearly identi-
fied with assembly instructions. Osmor
Ferrite Aerial Coils. Rexine covered
artache case cabinet. Size 12in. x Bin. x
4in. Batteries used B126 (L5512) and
AD35 (L5040), 10/- extra. Instructions
9d. (free with kit). Mains Unit ready
made for above, 39/6. Sold separately.

TV REPLACEMENT
LINE OUTPUT
TRANSFORMERS

FROM 45 [- ea. Most makes avail-
able. S.A.E. with all enquiries.

LINE BLOCKING TRANSFORMERS. from 10/-.
FRAME BLOCKING TRANSFORMERS,

from 13/6.
FRAME OUTPUT TRANSFORMERS. frowm 27/6.

NEW MULLARD TRANSISTORS
Audio 071 8/- R OC44 10/6

0T . 8/ oCes 9/6
Bub Miniature Condensera. 0.1mFd, 30v. 1/3.
1,2, 4,5, 8,235, 50, 100 mid. 15 voit. 2/6 each.
Weyrad Pri A irenit Components in Stock.
Book /-, 7 x 4 in. Speaker 35Q 25/-.

HIGH GAIN TV PRE-AMP KITS
BAND I BBC
‘Tunable channels 1 to 5. (jain  18B.
ECCR4 valve. Kit price 29/8 or 48/8 with power
park. Details 8d. (F’CU'84 valves if preferred.)
BAND III ITA—Bame prices.

Tunable channels 8 to 13. Gain  17dB.
FURS valve.  (PCCH4 valves if preferred.)
CRYSTAL MIKE INSERT by Acos, precision
engineered. 8ize only 131n. by {in.. 8/8.
ALUMINIUM CHASSIS. 18 s.w.g. undriflel,
With 4 sides, riveted corners and latti
holes, 2Hn. sides, 7 x 4in., 4/8; 4 x
11y 7in.. 8/9; 13 x 9in., 8/8; 14 » 11
15 x 14in., 12/6; 18 x 16 x 3in., 16/8.
ALUMINIUM PANELS. 18s.w.g. 12in. x i2in,,
4/8; 14 x 9in., 4/-; 12 x 8in., 3/-; 10 x Tin., 2/3.

7/6 BK8G
7/6'51.8G

A 3080 8/8 H ABCS0
Bal 8/- 1271
6/6 K3 8/8|HVR2A 6/6
8/6 EB'4l B/8IMUI4 g/
8/-|‘FI{I 80 10/-[P5L 3/6
8/- BCCR4 9/8)1CU84 978
8/8 1CI8(  9/8
6/6(ECH12 10/6
7/8|ECLy2 10/6
8/8|Et3y  5/8
8/-1ELI'41 9/6
8/-|11°50 578
8/-|LFA0  8/-
8/8|EF8:  12/6
6/6|EF91 5/-
8/6|EFv2  5/81K
9/8 ELy2 5/6

78/ ELsg
9/6|EM8I 8/8
5/6 E240 i 8/6
7 1/6|EZ80  7/6|V K105 9/8
#K7G  5/6/EA30  1/6lE1148  1/8IvRI50 8/6 |

RADIO  COMPONENT SPECIALISTS

JASON F.M. TUNER COIL SET, 28/-. H.F.
coil. uerial coil. Oscillator ¢oil. Two LF. traus,
1.7 Mejr Ratio Detector and heater choke.
Circuit book using four SAM6. 8.
COMPLETE JASON F.M. KIT, FMTI, with
set of 4 valves, ete.. £6.5.0

BBC TRANSISTOR RADIO. Med, and Long
Wave. Two transistors and dlode. Complete
kit. 32/8, phones 7/8 extra. Deaf Aid Earpiece
with Special I.ead, 10/6. Detalls 6d.

485 Kc/s. SIGNAL GENERATOR. Total cost
15/-. Uses B.F.0. Unit ZA 30038 ready made.
POCKET SIZ. x 44 x lin.

slight moditeations required, fult lnstructlons
supplied. DBattery 7/6 extra 69 v. 14 v

IL.F. TRANSFORMERS 7/6 pair
465 Kc/s Slug Tuning Miniature Can. 1% x 3 x
itn. High Q and good bandwidth. Data sheet
supplied.

RECORD PLAYER BARGAINS

Warld's finens &rpred Autachonpor

4 Speed Antochangers, B.8.R., U.A. (4 £7.10.0
Collarn Autochanger £7.19.6

Carrard Model 210, (;(,8 Head £10.10.0
14 speed Bingle Player . £6.5.0
Garrard TA MK1I, G £8.0.0
Caurrard Model 43P ¢ £6.17.8

tiarrard Stereo 1 eads, £2 extra.
HBuitable player cabinets (except 4 H.F.)  49/8
Amplitier player cabinets (exvept 4 HL1)  8df
2-valve am er amd 6in. speaker 79/8
3-valve amplitier aud 64in. speaker 85/
Wired and tested ready for 1se with above,

All sapphire styli available from 8/-

Yolume Controls |80  o'=. COAX

Long spindles. Guaran- ! spaced.  fin.

teed 1 year. Midget | L s ent 509,

5K ohms to ¥ Meg. | 40 yds 17/8 .
No Bw. D.P8w. | 60 vie 25/- 6d- ¥do
8/ 4/8 Fringe Quality | l_

Linear or Log Tracks. | Air spaced. vd.

COAX PLUGS .. I/- LEAD SOCKET . 2

PANEL SOCKETS 1/- OUTLET BOXES 4/6
BALANCED TWIN FEEDER yd. 6d. 80 or 300 olimus.
DITTO SCREENED per yd. 1/6. 50 ohius only.
WIRE-WOUND POTS. 3 WATT. Pre-st Min.
TV Type. All value 25 ohms to 25 K.. 3/- ea.
30 K., 50 K., 4/-. (Carbon 30 K., to 2 meg., 3/-).
WIRE-WOUND 4 WATT. I'ots Long Hpindle
Values. 50 ohma to 50 K., 8/6; 100 K., 7/8.
CONDENSERS. New Stuck -~ 0.001 mfid. 7 kv,
T.C.C., 5/8: Ditto, 20 kV., 8/8; 0.1 mid.,
Tubular 00 v. 0.001 to 0.05 nu.l 9d
. 8

0.23,1/8; 0.5/500 v., 1/9; 0,

0L1/1.000 v, 1/9; 0.1 mfu /3

CERAMIC CONDS 500 v.. 0.3 pk to .01 mid., 8d.
SILVER MICA CONDENSERS. 10",, 5 pl to 500 pl,
14-; 500 pF ta ‘mm pl 1/8. Close tolerance
(1 pk) 1.5 pFt 1/8 Ditto 1% 50 pF to

815 pF, 1/8; 1. uol) pl |06 000 bl 2/
NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES

1°350v.  2/-|50/35 5/8

29950y 273|100/ ’\-. 2/~ 32 30v 4/

4450V, 2/3 25025y, 2/6 liml T0v. 5/6

213 H00/12v. 3/-i2 4/-

. 2/9]84 KBV, 5/-

30v. 8/ [8+14 8/ -

. 4/- |8+ 16/500v. 07/

v. 38|16 « 15/450¥. 505 [/

1/8 16+ 16/ . 8/ |64 F120/350v. 11/6

0/
2/-!32-32/350v. 4/8'100 + 200/275v.12/8

RECTIFIERS SELENIUM 300 v. 85 mA, 7/6.
CONTACT COOLED 250 v. 50 mA, 7/-- 60 mA, 8/8;
85 A, 8/8; 200 mA, 21/-; 300 mA

COILS Wearite P rype, 3f- each. Osmor Midget
QT type adj. dust core from 4/-. All ranges.
TELETRON. L & Med. T.R.F., with reaction, 3/8.
FERRITE ROD AERIALS. M.W.. 8/9; M. & L. 12/6.
T.R.F. COILS A/l F, 7/- pair. H.F. CLIOKES, 2/6.
PERRITE ROD, 8in. x jin. dia., 2/8.

FULL WAVE BRIDGE SELENIUM RECTIFIER ;
2, 6 or 12 v. 1} amp., 8/8: 2 a., 11/3; 4a.17/8
CHARGER TRANSFORMERS Tapped input 200/
230 v. for charging at 2, t or [2 v., 1§ amps., 15/8.
2 amps. 17/8: 4 amps.,, 22/8. Circuit ncluded.
VALVE and TV TUBE equivalent books, 9/6.
TOGGLE SWITCHES. 8.P°. 2/-. D.P. 3/6. D.P.D."T'. 4/-
WAVECHANGE SWITCHES
. 4-way 2 wafer long spindle . 6[6

2-way, ¢r 3 p. 2-way short spindle
way, 4 p ay, 4 p. 3-way tong spludle 3/6

. 4-way, D- 12-way long spmdle

VALVEHOLDERS Pax Int. Oct., 4d. EI50, B -\an
6d. BI2A, CRT, 1/3. Eng. and Amer. 4,8, 6 ami
7 pin, 1/-. MOULDED MAZDA and Int. Oct.. &d
BiG, B8A, B8G, B9A, 8d. B7G with can., 1/
B&A with can., 1/8, CERAMIC EF50, B70,
Int. Oct., 1=, 8/CANS B7(;, BYA, 1/-ea.
SPEAKER FRET. GOLD CLOTH. 17in.. 25in.
25in. x 35in., 10/-. Tygan 52in, wile, 10/- ft.;
wide, 5/-. Green or red, etc. Samples 3.4 E.
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