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i PRACTICAL

Build your own Aerials...

[

MARLBOROUGH, WILTS. Phone: 657/8

TELEVISION

December, 1961

RADIO STATION

Hlustrated

L inch detachable bit

8
soldering instrument

List No. 70

Combined Protective Unit
with Wiper Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLRN

(Regd. rade Mark)

ADCOLA HOUSE
GAUDEN ROAD,
LONDON, SW4

elephones:

T British & Foreign
MACauley 4272-3101

Patents, Registered

Telegrams: Desi
“SOLIOINT, LONDON $.W.4" R, s

SPECIAL FOR THE “HAMS”

THOUSANDS

OF SATISFIED PEOPLE
E.M.S.

VIEW ON |

REBUILT TELEVISION
TUBES

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

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

Immediate dispatch on receipt of Remittance
Carriage and insurance 1216 extra

£l Refunded on receipt of your
old Tube

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

SPECIAL TERMS TO THE TRADE

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

STAMFORD HILL 3267 & 5555

art
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BRITAIN’S MOST COMPREHENSIVE

PRACTICAL COURSE
IN RADIO - ELECTRONICS
| TELEVISION!

THESE SPEC/AL TRAINING

KITS — YOURS TO KEEP

LEARN BY BUILDING
NOW for your
CAREER - HOBBY.
OWN BUSINESS

YOU RECEIVE

@ Complete kits of equipment
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 - Range -
TEST METER
E CATHODE RAY
0SCILLOSCOPE

AM and VHF/FM
- LUXURY. RECEIVER

RADIOSTRUCTOR

TO RADIOSTRUCTOR (DEPT. M102)
READING, BERKS,

Name BLOCK

Complete set of
Picture Way books and
Experimemal Manuals

Address CAPS

PLEASE

(We do not employ representatives) 12/61
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MULTI-METER BARGAINS!

MODEL 200H (Illus. on right). 20,000~ g
ohms per volt, 20 ranges comprising AC
volts, 5 ranges up to 1,000V DC volts, 8 ran-
ges up to 2.5KV, DC current, 3 ranges up to
25 ohms, resistance, 2 ranges up to 6 meg,
capacity.2 ranges up to .1. decibels —20 to
+22. Scale cornerwise to the equivalent
of 4in. movement is & pocket size instru-
ment measuring 44 x 34 x 1in, Complete
with test prods, battery and operating
instructions, price £6.19.6. post free.

MODEL TE10. Similar in size and ap-
pearance to 200H except that this is
10.000 ohms per volt and maximum DC
volts 1,200 instead of 2.5K, also no capa-
city range. Price £5.19.6. Post free.

TELEVISION

December, 1961

A READY BUILT TRANSISTOR
RADIO FOR ONLY £5.10.0

Post & Ins, 26 -
Battery 2/-.

% Orders recetved b
order to this addres:

520 High Street North

MODEL TPS5, (illus. on left).

1tin.. price only £5.19.8. Post iree.

only £2.19.6. Post free.

ELECTRONIC PRECISION

Y post are despatched from our warehouse, Dept. 5,
s. Please Include enough for postage. Callers, however, should use one ot the tollowing addresses:

266 London Road 29 Stroud Green Road

42-46 Windmill Hil}

Manor Park, E.I12 Ruislip, Mddx.

20,000
ohms per volt, DC volts, 5 ranges up to
1,000, AC volts, 5 ranges up to 1,000, resis-
tance, 2 ranges up to 10 meg.. capacity 2
ranges up to .1, decibels —20 to +26. Une
switch control, really beautitully made
precision instrument, size only 3i x 5 x

MODEL TP10. Similar in size and
appearance to TPS5, but sensitivity 2,000
ohms per voit, price £3.19.6. Post free,

MODEL Ul. A robust instrument of
1,000 ohms per volt sensitivity, AC/DC
voits up to 1,000, DC current up to 500,
resistance up to 200K, size 5! x 34 x 2{Ins.,
complete with test prods, single switch
control, large easily read scale, price

THE “PIMPERNEL”

Our amazing pocket size transistor set uses five transistors
and is an ali British product. There Is nothing on the mar-
ket to compare with it and it is many times better than
any Japanese set at similar price. Uses only the best and
latest components including 3in. Moving Coll Speaker, air
spaced tuning condenser two-tone cabinet, ete.

SEVEN DAYS FREE TRIAL
Send today, vou can keep the set for seven davs and {f you

are not 100 per cent satistied return it and your cash will be
refunded in tuil.

Demonstrations at all branches.  You'll hear it here. .. You'll
hear it there ., . You'll hear our “‘Pimpernel’ everywhere!!

EQUIPMENT LTD

66 Grove Road, Easthourane, and to save time, please post your

246 High Street

Croydon Finsbury Park, N.4 Harlesden, N.W.10

AERIALS

Combined Arrays I and 111
143 Ele t Loft Mounting ..38/3
1+5 Element Loft Mounting .. 48/9
1+3 Element Wall Mounting .. 45/3
1+5

1+3

1+

Element Wall Mounting ..
Element Chimney M'ting.. 57/10
5 Klement Chimney M’ting.. 66/9

B
=
v

Band 1
Single Dipole Wall Mounting .. 24/7
Single Dipole Chimney M'ting. . 40/2
X Aerial Chimney Mounting .. 82/3
I H Aerial Chimney Mounting ..87/7

Band It
3 Element Yagi Wall Mounting 33/-
6 Element Yagt Wall Mounting 43/-
9 Element Yagi Wall Mounting 56/-
Chimney Lashing Mounting add 10/-
Double 8 Array, only with clamp 83/-

} Band 11
8ingle Dipole Wall Mounting .. 20/5
- Single Dipole Chimney M'ting.. 29/9 .
H Array Chimney Mounting .. 52/4

: REPAIR KITS

Band IIT Folded D&,)ole With Insulator, Complete .. 9/3
Band I Insulator With Two  inch Dlpoles For 1 or
$ inch Booms, Complete ., B .. . ..19/5
6 inch Lashing Kit, 18/11. % inch Lashing Kit  ..14/8
61inch Wall Bracket With U Boits ., oo ap .. 710
1-i:1-1 inch Clamps, 8/10. 1-2 inch Clamps Universai 5/4
Bracket Repair Kit. J Bolts: U Bolts; 20ft Lashing
Wire: Thimbles; Corner Plates ,. . .. 8-
Insulators, All Types .. oo co oo .. (Enquire)
Co-Ax. Semli Air Spaced, 7d. yd. ., oo .. Plugs 1/8
Send 6d. for Lists. Please state Channel when ordering.
Cash with Order. Post and Packing 3/- ertra.

SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES

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

WORTH
LOOKING
INTO!

OUTSTANDING
OFFER!

While stocks last

GUARANTEED REBUILT

CATHODE RAY TUBES

12" & 14", Types MW 31—74 : MW

36—24:Sk 14—70:4/14: C14FM
5 9/6 each Carriage Paid

CASH WITH ORDER

Your old tube not required.

TATES ELEGTRONIC SERVIGES LTD

3 Waterloo Road, Stockport, Cheshire. Tel. : Sto. 7301.
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BENTLEY ACOUSTIC CORPORATION LTD.

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

Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE,
TELEGRAM ORDERS FOR CASH ON

ALL ORDERS DESPATCHED SAME DAY AS RECEIVED,
DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

TELEPHONE AND

OA2  17/6|6FI 2712 (12AC6 158 (77 8l- DL63  IS/-(Er50(A) 7/-|HVR2  20/- | PX4 10/6 {UBFB0  9/-1Z266 1776
OB1 1776 |6F6G 7!/- [ 12AD6 17'8 178 66 DL72 S/ EFSO(E) 5/-[ HVR2A 6/ |PY3I 17/-|UBF89 9/6!277 476
OzZ4 5/-|6F12 416 | 12AE6  14/3 30 9'- DL92 7'-|EFS4 5!-f KF35 876 |[PY32 1276 |UBL2Y 23/10|Transistors

1AS 6'-[6FI3 ti16 12AH7  8r-183 15/. |DL94 716 EF73 1076; KL35 8/6 |PY80 76 |[UCCB4 14/11|and diodes

IA7GF 12/-,6F23 10'6 | 12AH8 1216 |85A2  16/-1DL9S 8'6|EF80 6’-1 KLL32 2572 [PY8I 8/6 |UCCBS 9/-|CGIC e
1C5 12/616F24 1216 {12ATS 776 {90AG 6776 :DM70  T/6|EF85 6/-1 KT2 $/.1PY82 71- |UCF80 [7/-|CG4E 3.
1D6 1076:6F33 716 |12AT7  6'- {90AV 676 |E3OF 30’-|EF86 1076 KT33C 19/- | PY83 8/6 |UCH2I 23/10{ CG6E 3le
1G6 1776:6Hé 3/-[12AU7  6/6 190CI 16/ EB3F 30/- EF89 9.1 KT36 30'7 PY88 13/7|UCH42 9/6|CG7E 76
IH5GT 106 615 S [12AX7 7'6190CG 376 |EIBOF 3476 EF9I 46| KT41 23'10|PZ30 20’5 [UCH8I 9/6|CGIOE 3/
IL4 36 616 5/6 |12BA6  8/-710I 13'6 {EASD 2!-|EF92 46| KT44 1276 |QP2I 7-{UCL82 11'6|CGI2E 3le
ILDS $l-. 6J7G 6'- [12BE6  9/-1150B2 18’- [EA76 9'61EF97 137 KT6l 1216 {QP25  14/6 |UCL83 19/9|GD3, 4, 5,

ILNS 5. 6J7GT 1076 [12BH7 21'9 |185BT 34'. |[EABC30 9/-[EF93  13/7; KTé3 77-1QS150/15 UF41 9. 6, 4.
INSGT 1076 6K7G 5! 121SGT 4’6‘304 10/6 |EAC91  4'6|EFI83 19/1| KT66  |I5/- 106 [UF42  12/6|OA70 3.
(RS 6/6 6K7GT  6/-1127GT 96 1305 1076 |[EAF42  9'-/EFI84 12/6] KT88 24/-|RI2 9/. {UFBO  10/6|OA73 3
154 9/.i6K8GT 106 |12K5 1874 |807 7'6 |EB34 216 EK32 86| KTW6! 676 |RI8 14/- |UF85 91-|0A79 3.
IS5 6/-|6KBG 66 |12K7GT 5'6 |956 3/ |EB4I 8/6|EL32 Si.l KTW62 7/6 (RIS 20/5 |UF86  18/4| OABI 3a
IT4 37616K25  20'S | 12K8GT 14/ 182] 17'. 1EB9I 4.EL33 1276 KTW63 676 [RGI/240A  |UF89 9-1OA86 4/s
1Us 6-]6L1 23710 [12Q7GT §/- 4033L 1216 EBC3 2310|EL34 15/ KTZ4! 8/ S4/- (UL4Y 9/-|OA9I 36
2P 2712|6L6G 8. |125A7  8/3 5763 12/6 [EBC33  S/.|EL38  27'2[{ KTZ63 T7/6|RK34 716 |UL44  27/2|OA95 36
A4 6/-16L6M 916 {125C7  8'6 {7193 5'- |EBC4l  8/6 EL4I 9/-| L63 6. [SP4(7) 14/6 |UL46  14/6|0A210 11/=
3A5 10/616L7GT 776 [12SG7 7/ ]7475 716 (EBC8I  8/-]EL42 1076 MHL4  T7'6SP4| 316 (ULB4 8/6|OA211 20/
3B7 1216i6L18 13/-112SH7 876 190)2 $'6 [EBFB)  9'- ELS8I 1771 MHLD6 12/6 | SP42 1216 [UM4  17/8|OCIi6  48/.
3D¢ 5!-,6LD20 16/41125)7 8/6 tAC, PEN EBF83 14/3'EL83  20/S| ML4 8/6 |SP6I 36 [UM34 17/8|OCI9 48/
3Q4 776:6N7 8/-1125K7  6/-| S5-pin 23/10 [EBF39  9/6|EL84 7'6| MS48 2310 |SU2S 2772 [UMBO  I5/8/OC22 28/
3Q5GT 9/6 6P28  27'21125Q7 116! 7-pin  15/- |[EBLI  30/6 EL8B5  14/3 MUI2/14 8/-| T4l 9. |URIC 19/1/0C23 87/«
354 71-16Q7G_ 6'6 [125R7  8'6 | AC2PEN/ EBL2I 23'10/EL8S  17/8{N37  23/10|TDD4 12/6|UU6  20/5/0C26 125/«
3v4 7'6]16Q7GT 11!-[12Y4 10’6 | DD 12/6 [EBL3I 23/10/EL91 5/.| N78 20/5 |TH41 27/2|Uus  277210C28 125/.
S5R4GY IT16[6R7G  10/- 119AQS 10’6 |AC6PEN 7'6 |[ECS2 S/6{EL95 1076\ N108 23/10|TP22 I15/- |[UYIN 19/1{OC35 1256
5U4G  6'6[6SATGT 8/6 | 19HI 10'- | AC/TP 34'- |[EC54 6'.|ELB20 1971| N308 2i'l1|TP2S 1S/- [UY2l  17/-|OC44  1lle
SV4G  10/-165C7 7'6 [20D1 158 |ATP4 S |EC70  12/6|EL821 27/2{N339  15/-|TP2620 34/. UY4I 7'6|OC45 10/
5Y3 6'6|65G7GT 8/-{20F2  27/2|AZ] 1971 {EC31  27/6|ELB22 1976| P6I 36 | TY86F 13/7 (UY85 7/.{0C65 WMlé
523 20'5{6SH7GT 8/-{20L1 27'2|AZ3] 10/ |EC92 13/7/EM34 9/6| PABC80 14/3|UI2/14 8'6 [VMP4G 15/-(OC66 257
524G 9/-16SJ7GT  8/-120PI 27/2|AZ4l  |4'3|ECCI2 5/6|EM7I 23/10| PCC84 B8/-|Ul6 10/. |VMS4B 15/-|OC70  4/6
6A7 10/6|6SK7GT 6/-120P3  23/10 (B36 15/- (ECC33 8/6/EM80 9.1 PCC85 9/6|UI9 48/6 | VP2 12/6]0C71 o6
6A8 9/-|6SL7GT 6/6 |20P4 272 |BL63 7/6 [ECC34 25'2|EMSI 9/.i PCC88 18/-1U22 8/- VP4 158/.10C72 8/
6AC7 4/.16SN7GT $'6 120P5 23190 |CI 12/6 |[ECC35 8/6/¢M34 10/6{ PCCB9 1176 |U24 30/7|VP2B  1476|OC73 14/«
6AGS5  5'66SQ7GT 9/-|25A6G 1016 ICIC 1216 |ECC4023/10|EM35 17/8| PCF80  8/-1U2S 18'5 | VP48 23/10|OC7S 8/s
6AG7  T7!6)6SS7GT 8/.[25L6GT 10/- [CBLI 2772 {ECCBI 6/-|EN3| $3/-| PCF82 10/6 U26 10/. |[VPI3C  7/.|OC77 15/-
6AKS 8/-{6U4GT 1276 125Y5G 10/- |CBL3I| 23710 |[ECC32 6/6|EYS] 9/.| PCF84 17/.1U3I 96 VP23 6'610C78 8/e
6ALS 41-16USG 716 125Z4G 916 |CCH3523/10 [ECC83  7/4{EY83 17/-| PCF86 15/-1U33 27/2 | VP4 é/-|OC8l 8-
6AM6  416/6U7G 816 |25Z5 96 |CK506 6/6 |ECC34 9/-|EYB4  14/-( PCL82 10/-]U3S 272 |VRI05  8/-|OCI139 24/-
6AQ5  T7'6|6V6G 7'.12526G 10'-|CL33 19/9 [ECC3S 8/6/EY8S 9.1 PCLB3 10/6|U37 2772 [VRISO  7'6|OCI70 136
6AT6 7/-16V6GTG 8/-|27SU  20/5 |CV63 1076 |ECC88 18/.(EZ35 6/-1 PCL84 1276 (U45 136 |VT6IA  S/-1OCI71 14/6
6AU6  10/-16X4 5/-128D7 7-1CYI 1971 |ECF80 1076 EZ40 7.1 PCL8S 17/-|USO 66 |VT501 51.|0C200 1676
6B8 $/-16X5GT  6/-130C1 8/-|CY3l I1/-|ECFB82 1076 EZ4I 7!-| PCL86 171-|U52 66 | W76 5/6{OC203 24/.
6BA6  7/6/6:30L2 10/- |30F5 6'- |DI5 1076 |[ECF86 20/S/EZ80 7!-| PENA423/10 | US4 20/S |W8BIM  6/-IOCP71 29/6
6BE6 6!-1787 8'6 |30FLY  10/- |DAC32 10'6 |[ECH3 27/2|EZ8I 7/-| PEN4DD u7é 6/- (WI107 19/11TH 40/.
6BG6G23/10{7CS 8/-130LI 8'- [DAF91  6/- [ECH2I 23/10|FC4 15/ 272 U191 177 ([W729 20/5T)2 45/
6BHé 8/-17Cé 8. 130LIS 11’6 [DAF96 8/6 |ECH3S 6/6 FW4,500 876/ PEN25 476 {U201 1770 [ X41 15/-1TJ3 $0/.
6816 6/-{TH7 8- |30P4 12/. {DD41  14/3ECH42  9/-1FW4,800 876 PEN4S 1976 [U251 14/- | X61(C) 126/ TP 40/
6BQ7A 15/.17R7 12/6 [30P12 76 {DET25 7/6 ECH3! 9-/GUS50 41/6| PEN46 7/6 U281 205 |X63 9/-|TP2 40/
6BR7 1216757 96 30PL1 1076 !DF33 106 |[ECHS33 14/3|GZ30 9/-| PEN383 U282 2312 | X65 12/6| TSI 10/.
6BR8B  1971:7V7 8/6 [30PLI3 13'6 |DF66  15/- |[ECLBO  9/-({GZ32 |0/ 23/10|U301 23710 | X66 12/6(TS2 12/6
6BW6  8/67Y4 7/6 [35A5 219 | DF9I 376 'ECL8B2 1076/GZ33 20/5| PEN/DD U329  14/- [X76M  14/-]TS3 15/-
6BW7  6/-|8D2 3'6 |35L6GT 9/6 {DF96 86 [ECL83 19/9/GZ34 14/-] 4020 34/-1U339 17/-|X78 23/10|T54 24/s
6C4 §/.19BWé6 15/8 |135W4  7/6 DF97 9. 1ECL86 17/-)GZ37 20/S{PL33  19/9 (U403  17/-|X79 23/10|V30/10P 28/6
6C5 66902 4/.(35Z3 19"V iDH35 6'6 . ZF9 2310 HABCS80 PL36 127- 10404 8/6 X109 1778/ XAI01 9.
6C6 6'6/10CI 137. 135Z4GT 6/- |DH76 §/- 1EF22 14/ 13/6| PL33  27/2|UBDI  30/7 |XD(}.5) 6'6{XAI02 10/s
6C9 13/6 10C2  27'2(35Z5GT 9'- |DK32 12'- |EF36 4-|HL2 ' 7'6| PL8I 1076 |U4020 1971 {XFG! 18'5/XA103 1S/
6Cl0 9/ 10F| 27'2 (43 10'- [DK9I 6'6 [EF37A  8/-|HL23  15'8| PL82 7/6 |UABCBO 9/- |XFYI2 9/6/XA104 18/
6CD6G 375/ 10LDI| 16’4 50C5 10/- |DK92 9'- |[EF39 5'6/HL23DD 7/6| PL83 9/-|UAF42 976 |[XFY34 18/-|XBI102 6/s
6CHé 9./10P13  15'- {S0CD6G DK%  8'6 EF4) 15/-|HL42DD PL84 13/- {UB41 12/« | XH(1.5) 6/6/ XBI03 6/6
6D6 6'6/10P14 199 37/5 DL33 96 |[EF41 9. 199 PL8B20 191 [UBC41  8/6 | XSG(1.5) 6/6 XBID4 7/~
6ES 12/6 ' 12A6 5. ISOL6GT 976 iDL66 |76 (EF42  10/6|HN309 252! PM84  17/81UBCBI 116 1Y63 76/ XCI01 66

ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS' GUARANTEE, AND ACTUALLY IN STOCK.
PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS.

LINE OUTPUT TRANSFORMERS, SCAN AND DEFLECTOR COIiLS
Available for Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven, Bush, Champion, Columbia, Cossor, Decca, Defiant,

Dynatron, Ekco, English Electric, Etronic, Ferguson, Ferrant, G.EC,H
Mullard, Murphy, Pam, Peto Scott, Philco, Philips, Pilot, Portadyne, Pye, Raymond, Regentone,

Prices from 39/6. Please quote full details of model number. Quotation on receipt of S.A.E. or order C.O.D.

VOLUME CONTROLS

Less switch 3/- each.

With D.P. switch 46 each.
100 K
{ meg. 2 meg.

JUST OUT. MIDGET SILICON R
A AMP. NO LARGER THAN A RESISTOR.

10K 25K
i mg. 4+ mg.

50 K

Standard Can
32 x 32 mfd., 450 v.
50 x 50 mfd., 350 v, 7'~
64 x 120 mfd., 350 v. 8/3

DRMIB 13/
DRM28 156
DRM3B 156
210
71

LW7
RM-0

T4

RM-1
RM-2
RM-3
RM-4
RM-§
ECTIFIERS. OUTPUT 120 VOLTS AT 1 AMP,

METAL RECTIFIERS
|

5'3 | 14A86
7'6 | 14A97
7'9 | 14A100
141 14A124
19’6 | 14A163

Full List with ratin
48130 35/

1776

25/- | 14B26l 16
27'. | 14RA 1-2-8-2 1776
28/- (FCI0l)

38/- 1 16RC 1-1-16-1 86

ELECTROLYTIC CONDENSERS

§/9 | 60 x 250 mfd., 275 v.

96

109x400 mfd., 275 v. 1276
100 mfd., 275 v.

Post/packing charge 6d. per item.

Any parcel insured aga

Orders over £3 post free.
inst damage in transit for only 6d. extra. Shop Hours 8,30-5.30.

3.

200 mfd., 275 v.

100x%200 mfd., 275 v.
C.O.D. 2/6 extra.

4.
96

1076

(FC31)
16RD 2-2-8-1
16RE 2-1-8-1
I8RA §-1-8-1

gs free for S.AE.
14RA {-2-8-3 20/-

M.V., lnvicta, K.B., Marconi, Masteradio, McCarthy, McMichael,
R.G.D., Sobell, Stella, Ultra, Vidor, etc

IBRA I-]-16-1
(FCl16)

12/« | IBRA 1-2-8-1

8/6 { IBRD 2-2-8-1
4'6 (FCI124)

6'6

1.
18-

TWO IN SERIES GIVE 240 VOLTS

EACH.

Wire-ended tubular

8 mid., 450 v. 19
16 mid., 450 v. 2'?
32 mid., 450 v. 3y

8x8mfd., 450 v.
16 x 16 mid., 450 v.
32 x 32 mfd.. 350 v.
8 x 16 mfd., 450 v.
Full List, with Terms of Business, éd.

Early Closing Saturday.

3
4/
4l
3y
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REPLACEMENT TUBES

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

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S

LEADING GROUP OF

INDEPENDENT MANUFACTURERS OF REBUILT

CATHODE RAY TUBES

SUFFOLK TUBES LIMITED MIDLAND TUBES LIMITED
1/3 UPPER RICHMOND ROAD 37 GEORGE STREET
PUTNEY, S.W.15. MANCHESTER, 1.
Tel: Vandyke 4304/5267 Tel: Central 4568/9
VIDEO REPLACEMENTS LIMITED ’

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

ALL TYPES -

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. Sunder’and

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

KEEN PRICES - PROMPT DELIVERY
WRITE FOR BROCHURE

Taylors Hi-Lite Ltd.

162 Eastney Road 89 Southbourne Grove
Milton, Portsmouth Southbourne, Bournemouth
Tel: Portsmouth 35000 Tel: Bournemouth 44344
Millards Southern Rentals R. Watson

3 High Street Leathern Botte!

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

57a/58a High Street 17/19 Paynes Lane

Banbury, Oxon Coventry

Tel: Banbury 2813 Tel: Coventry 28781

Snell & Sons Ltd. Radiovision of Glamorgan Ltd.
204 High St. Nolton St. Bridgend
Swansea Glam, )

Tel: Swansea 50518/9 Tel: Bridgend 2727

H. Knowles J. Wildbore Ltd.

54/56 Chester Road 6-12 Peter Street

Manchester Otdham

Tel: BLa 9031 Tel: Mai 4475

Radio Services Ltd. R. L. Television Services Ltd.
30 Mona Street 33 Charles Street

Amlwch, Anglesey Cardiff

Tel: Amlwch 594 Tel: Cardiff 26337/8
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The Editor will be pleased to consider
articles of a practical nature suitable
for publication in *‘Practical Television™.
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himself
esponsible for the manuscripts, every effort
it be e to return them if a stamped
nd addressed envelope is enclosed. All
orrespondence intended for the Editor
hould be addressed to. The Editor,
Practical Television™ George Newnes,

.. Tower House, Southampton Street,
ondon, W.C.2.
Owing to the rapid progress in the
esign of radio and television apparatus
nd to our efforts to Keep our readers
n touch with the latest developments,
give no warranty that apparatus
described in our columns is not the sub-
ect of letters patent.

Copyright in all drawings,

L3
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graphs and articles published in
Practical Television” is specifically
eserved  throughout the countries
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he U.S.A. Reproductions or imitations
f any of these are therefore erpressly
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Bands IV and 'V

T seems safe to assume that any extensions or developments
in television techniques or programmes will take place on
frequencies other than those at present in use, in order that

existing receivers will not be rendered obsolete. This, of course,
takes into account colour or any line definition modification
which may be advised when the report of the Pilkington Com-
mittee is published. As readers will know, two frequency bands
may come into use when any such changes are made; these are
Bands 1V and V. The former extends from 470Mc/s to 585Mc/s
and the latter from 610Mc/s to 960Mc’s. These twd bands are
part of what is now known as the ultra high frequency band
which covers from 300Mc/s to 3,000Mc/s, and, from these
figures. it is obvious that special techniques will have to be
employed in receiver construction. Those readers who saw the
introduction of the ITV transmission on Band III will remember
how great was the change from the Band I transmissions which
were then standard, but the advent of transmissions on Band 1V
and Band V may introduce much greater difficulties, and those
who are anxious to build equipment for receiving new trans-
missions will no doubt wish to start carrying out experiments and
thus follow developments as they are made. We have already
published constructional details of a Band V Signal Generator
(in the October 1959 issue), but, now, reception of actual trans-
missions or experimental tests will be necessary. First a reliable
aerial must be constructed and full details of a high gain array
are given on pages 136-139.

We shall, of course, be introducing designs and details of
apparatus from time to time as the UHF bands come into
general use, and, next month, we shall be describing the con-
struction of a Band V sound receiver in great detail; this design
has been developed to enable circuit changes to be made easily
so that future changes in transmission standards may be
accommodated.

OUR QUERY SERVICE

ONCE again we must remind our readers of the rules of our
Free Query Service, The following points should be care-
fully noted:

(i) We cannot undertake to answer technical queries over the

telephone

(ii) All queries must be accompanied by the query coupon
from the current issue

(iii) If a postal reply is required a stamped and addressed
envelope must be enclosed with the query.

We must also point out that we cannot design circuits to
readers’ specific requirements. Nevertheless we shall continue
to help readers as far as possible but it should be remembered
that all information necessary for answering the query should be
sent to us.

TR e e T T O T TR T TR
Our next issue, dated January, will be published on December 22ad.
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Television Recéiving Licences

T_HE__following statement shows

 the apﬁroximgte number of
Television Receiving Licences in
force at the end of September,
1961, in respect of television
eceiving stations- situated within
t! various Postal Regions of

England, Wales, Scotland
Northern Ireland.
Region : Total

London .. e ee e . 1,840,253
Home Counties se  es .. 1,608,605
idland .. . . . .. 1,738,256
North Eastern .. .. .. .. 1,848,765
North Western . . «. 1,510,304
South Western oo 00 985,352
Wales and Border Counties 697,859
Total England and Wales .. 10 338,394
Beo . og 1,044,836
Northern Ireland 189,425
Grand Total 11,552,655

A New Transmitter

THE Independent Television
' Authority’s new transmitter
at Caldbeck, near Carlisle, com-
menced programme transmissions
on Friday, September 1st, 1961.
" This transmitter, broadcasts the
programmes provided to the
Authority by Border Television
Ltd. It stands on a site 940ft
above sea level and has a mast
1,000ft high, -

The station is equipped with
two 5kW Marconi vision trans-

mitters and two 1.25kW Marconi_

sound transmitters.

A New Ultra-Violet TV Camera
Tube

THE direct observation of
0 fundamental processes in
living cells has been the aim of
biologists for many years. This
has been brought a step nearer
by the development of an ultra-
violet-sensitive vidicon television
camera tube. Experiments in
ultra-violet  microscopy  have
recently been carried out by Dr.
R. Barer. at the Department of
Human Anatomy, Oxford Uni-
versity, using an EMI Electronics

%
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closed—circuit TV camera fitted
with this new-type EMI tube.
Normally, the method of using
an ultra-violet microscope —
which can observe details in cells
of animals or plants not visible
to the human eye—is to take a
large number of photographs for
different settings of the controls,
in order to ensure that some of

them will be in focus. But high
intensity ultra-violet radiation
quickly kills the cells. Another

disadvantage is that it takes time
to develop and print the photo-
graphs, and some of those taken
at vital stages of the activity may
be so much out of focus as to be
unusable.

1

The new EMI ultra-violet tube
is so sensitive that the amount
of ultra-violet radiation can be
reduced to a level which does not
kill the cells for a considerable
time. And the observation is
immediate and continuous. So a

specimen can be examined for.

interesting features in breadth,
width and depth by moving the
specimen stage and by focusing
the microscope through the depth
of the specimen as easily as in
ordinarylight microscopy. Using
the EMI television camera, a
large number of specimens were
thus inspected in one hour which
would otherwise have taken
several months

The test studio of the Photoelectric Tubes Division, English Electric

Valve Co., Ltd., where Image Orthicon and Vidicon television pick-up

tubes are tested. The pick-up tubes receive a thorough electrical test

to stringent specifications and an optical test under studio conditions
in a television camera.

7
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Observation of cell division on
a television microscope is a very
stringent test as the cells are very
sensitive to ultra-violet radiation.
If there is sufficient sensitivity in
the tube, the ultra-violet inten-
sity can be kept low enough for
the cell division to be observed.

There is reason to believe that
the cost of an ultra-violet micro-
scope installation can be con-
siderably reduced by the use of
a closed-circuit television camera
equipped with this tube.

Closed-Circuit TV at Compuier
Exhibition

SO many executives have
applied to attend the Elec-
tronic Data Processing Sympo-
sium—to be held in conjunction
with the Electronic Computer
Exhibition in the National Hall,
Olympia, next week—that EMI
Electronics Ltd. have been asked
to supply a closed-circuit tele-
vision system to bring a close-up
view of the speakers to those
sitting at the back of the room.
* The Symposium will be held
in the Apex Restaurant—adjoin-
ing the National Hall—where
several large pillars limit the size
of audience which can have a
direct view of the speakers’ plat-
form. But six closed-circuit TV
receivers, placed behind the
pillars, will enable the whole
audience to see the speakers and
any diagrams shown.
Closed-circuit television will
also be used on the EMI stand
in the National Hall, where a
picture of the printed output
from the EMIDEC 1100 com-
puter will be displayed on a TV
screen mounted high up on the
stand.

TV for Nigerian Schools

OVER 150 schools in Western
Nigeria and the Federal
territory of Lagos began watch-
ing WNTV television for schools
this month when the third term
of Schools TV got under way.
WNTYV is the first commercial
and educational television net-
work in Africa, launched in
October 1959 as a partnership
project between the Western
Nigerian Government and Over-
seas Rediffusion Ltd of London.
Transmitters are located in
Ibadan, capital of Western
Nigeria, and at Abafon, some 18
miles from Lagos. Since its
inception the television service
has provided schools pro-
grammes,

TELEVISION TIMES
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At a recent visit to the English Electric Valve Company Limited,
representatives from leading French television and electronic organisa~
tions, who for a considerable time have been users of the Company’s
image orthicons, Eathered to discuss and evaluate the award-winning

English

Live shows to be seen this
term include an experimental
programme on Infant Nutrition;

Nature Study; and the popular,

“News and You ”, in which a
team of experts from the Western
Nigerian Ministry of Education
discuss current events and their
background.

Television at USA University

FXPERIMENTS with a Mar-

<4 coni 4lin. image orthicon
TV camera have been so success-
ful at the University of California
at Berkeley, USA, that the
College has planned large-scale
television facilities for the coming
academic year.

An 80-seat classroom has been
set aside as a television teaching

‘laboratory ; in addition, a number

of lecture courses at the college
will be video-taped for sub-
sequent playback. These are two
of the facilities being made avail-
able through the use of television
as a teaching aid.

Fair in Yugoslavia

N Image Orthicon Camera

channel, type 203/6, was the
highlight of -EMI Electronics
Lid’s exhibits at the Ljubljana
Fair, Yugoslavia (October 2lst
to 29th). Although in the past
EMI has had a2 number of busi-

lectric 4%in. and the 3in. image orthicons.

ness dealings in Yugoslavia this
was the first time that EMI
Electronics Ltd. equipment has
been exhibited at a Yugoslav
Trade Fair.

A scale model layout of an
EMIDEC 1100 computing system
illustrated one of their range of
fully-transistorised electronic com-
puters.

Other units shown included a
display of the company’s special
electronic valves; tape recorders;
electronic instruments, including
a range of nuclear health equip-
me=t; and a wide selection of the
company’s industrial’ electronic
products.

Television Cameras for Poland and
Denmark

FOLLOWING a successful

demonstration of equipment in
Warsaw earlier this year, two
EMI vidicon camera channels
have been ordered on behalf of
Polskie Radio, Poland.

These channels comprise
camera, camera control unit,
remote control panel and four-
position lens turret. Also Den-
mark’s Radio—the Danish State
broadcasting service—has placed
an order with EMI Electronics
Lid. to supply four 4}in. image
orthicon camera channels for use
in the Copenhagen studios.
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. (Above)—This receiver may be used on the present
’ 405-line standard, but may be adapted for 625-line
transmission should this become necessary.

e THE]'I-'RUTH BEHIND THE PRESENT
o, CONTROVERSY

(Continued from page 69 of the Noiember issue)

By J. Harwood

gVERY new requirement of a new system
brings added complications. All these added
complications and the lack of material information
on future standards make it impossible for any
manufacturer to produce a set with a switched
conversion system which he would be sure would
be suitable for the future while satisfying today’s
requirements. There are, nevertheless, designs and
prototypes of dual standard television receivers
for the British and CCIR systems.

Towards Conversion

Manufacturers have tackled the problem in such
a ‘'way that their new receivers are designed towards
conversion at some future date. This does not
necessarily mean that the receivers will be able to
be switched over the two systems although, on the
other hand, it may mean that a future conversion
may, in. fact, change an existing new model to a
truly dual standard model. Whether or not this
would be economically and technically feasible will

he “Lines” Battle

depend mainly on two factors: firstly, the extent
of change over to the new standard as governed
by the type of systzm eventually adopted. and
secondly, when the new system becomes available.
There is, of course, the possibility that even today’s
new models will be worn out before a new system
is launched. -

It would appear that truly dual standard models
will not be produced until some definite ruling has
been given by the Government, but in the mean-
time manufacturers must satisfy the demands of
their customars—and their customers demand that
any new receiver that they may buy today will
also be suitable for tomorrow. There is no doubt
about this, of course!

The “ convertibility ” features of the new models
range from switched timebases and a UHF position
on the tuner to elaboraté * plug-on ” conversion
units. Most models now have a UHF position
which simply opens up the tuner to the LF.
channel. A separate UHF tuner would thus be
plugg.d in and this would be ‘brought into opera-
tion by swirchine the ordinary tuner to UHF. The
Cyldon PCS80 tuner. for example, has a switched
injection point at the grid of the mixer for the
introduction of the output for a separate UHF
tuner.

(Continued on page 147)
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Television
Filters & «em

THE FIRST OF A SERIES OF ARTICLES
ON THIS SUBJECT

jELEVISION filters serve two basic require-
ments. One. they either block or short out
unwanted signals; or two, they produce a specific
passband allowing signals of certain frequencies
to pass with very little attenuation while signals
(outside the passband) are heavily attenuated.
Such filters are built either in ‘the receiver
circuits or in units external to the receiver. In
the former case, typical examples are adjacent

Tuned

I frequency
<
g
c
L]
o
-4
L E
- Frequency ————im-
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Fig. | (above)—The series-tuned circuit (@), has
minimum impedance at resonance (b).

Fig. 3 (righty—Examples of four-
terminal filters.
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Fig. 2—The parallel-tuned circuit (a), has maximum
impedance at resonance (b).

channel and sound rejectors, while falling in the

» latter category are low-pass, high-pass and band-

pass filrers, diplexers and triplexers and certain
kinds of frequency-selective attenuators, all of
which may be connected in the aerial downlead.

In this short series of articles it is proposed to
describe the various types solely from a_ practical
plane with the minimum of mathematics. However,
as filters are essentially mathematical in their con-
ception, one or two slight ambiguities may be
observed by those .well versed in the arts, but it is
hoped that these will be overlooked by the purist
in the interests of simplicity of presentation.

Classification of Filters

The simplest filters consist of either a series or
parallel resonant circuit. With the series arrange-
ment, the impedance offered to signals at the
frequency to which the filter is tuned is at a
minimum, while either side of resonance the
impedance increases, as shown in Fig. 1. With the

—©

low-pass n-section;

low-pass  series-derived L1
T-section; :

—@)

low-pass shunt-derived =
section;

- =

—¢)
—N
—2)

high-pass T-section;

high-pass m-section;

—1

h;‘gh-pass series-derived 2C1

T-section;

2C1
L2

~—(h) band-pass;

C2T

band elimination.
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) computed to provide the required critical fre-
. To Aerial

Fig. 4 (righty—A Paral-
lel-tuned rejector. The
resonant frequency s
equal  to  my/(L.O)
where L is the inductance
and C is the total
capacitance.

To
Receiver

Fig. 5 (below)—The construction
of the rejector in Fig. 4.

parallel arrangement the impedance is at a maxi-
mum at resonance, as shown in Fig. 2. These are
‘known as * resonant circuits ” and in some applica-
tions are called “ rejectors ” or “ traps ”.

Four Terminal Filters

. Of slightly more complicated
structure are the four-terminal
filters, so-called because they
have two input terminals and
two output terminals. These
come under four primary classi-
fications: “low-pass”, which
pass all frequencies below a
critical frequency; “high-pass”,
which pass all frequencies above
a critical frequency; “bandpass”,
which pass all frequencies be-
tween two critical frequencies;
and “ band-elimination ”, which
pass all frequencies outside two

Chassis

quency and terminal impedance, for in the latter
respect it must be remembered that a filter has to
work into and out of impedances governed by the
circuit in which it is connected. , For example, a
filter which 1s required to be connected in series
with an aerial downlead must have an impedance
on the. input side equal to the aerial and an
impedance on the output side equal to the aerial
input of the set. In this particular case, of course,
the input and output impedances would have
similar or identical values.

Tuned Rejector Circuit

The simple tuned rejector circuit can be very
useful for certain external applications, especially

Fig. 6—The response curve of the parallel-tuned re-
jector as displayed on the screen of an oscilloscope.

in cases where an interfering R.F. signal falls
towards the edge of the vision passband. A typical
example in this respect is when it is required to
reccive a distant station on a channel adjacent to
that used by a powerful local station.

Although the set itself is designed to possess
reasonable adjacent channel selectivity, the aerial
signal of the adiacent channel station may be of
sufficient strength to force its way into the set and
cause breakthrough and pattern interference.

When that happens a parallel-tuned rejector can

(Continued on page 152)

critical frequencies. .
Examples of such filters are
given in Fig. 3. It will be seen
that they are all composed of
inductance and capacitance. The
values of these elements are

%//2 )

Fig. 7—Simple parallel rejectors; (a) the rejector is inserted in the signal
input circuit, (b) the circuit forms an “‘absorption'* sound rejector, (c) is a

“bridged-T"’ rejector.
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“ . . . a television receiver, by virtue of the fact that it Is
permanently connected to the public power supply is a
potentially dangerous device, if handled incorrectly™.

T V Safety Precautions

j HIS article relates mainly to the safety aspect
of television receivers not only from the experi-
menters’ and service technicians’ points of view but
also so far as the viewer himself is concerned.

Dangers

Modern sets are not dangerous from the EHT
angle, as were old sets in which the EHT was
derived from the mains transformer, though, mever-
theless, a severe electric shock can be experienced

HT+ Recelver
on /off
switch
Rectifier /
—/ O——
Heater chain 33
tH
1]
1 Mains
i
Chassis i

\

-+ -

Fig. 1—A connection between one side of the power
supply and chassis is made on all A.C./D.C. equipment;
the chassis being connected to neutral.

by touching the final anode connection of the CRT
or the EHT feed circuit, even after the set has
been switched off for a while, Under normal con-
ditions, there is not enough power in a line flyback
EHT system to feed a lethal current to anyone who
contacts the wiring, but sets with large tubes are
particularly dangerous especially to anyone with a
weak heart. A very unpleasant burn is, however,
possible by touching the high pulse voltage points,
in particular the anode of the EHT rectifier valve,
the anode of the line output valve and the cathode
of the efficiency diode. Indeed, the power at these
points is sufficient to set fire to the set, An ideal
condition for this to happen is set up by a collapse
of the insulation at the high pulse voltage points,
such as on the line output transformer. Severe
arcing begins and the insulation progressively
becomes more conductive, resulting in an even
greater arc and finally fire.

Dangers from the Mains

On most modern sets, one side of the mains
supply is fed straight to the chassis and the other

to the anode of the H.T. rectifier and the heater
chain, as shown in Fig. 1. This can represent the
greatest danger to both the viewer and the experi-
menter or technician, because the side of the mains
connected direct to chassis may be the “ live » side.
At the generator or sub-station the neutral side of
the supply is connected very efficiently to earth and
the live side is highly insulated from earth, If, at
the receiver, the live side is connected to chassis,
and contact is made with a hand or other part of
the body to the chassis, an electric current will
flow from the earth at the generator back through
the body and via the chassis to the live side. There
is, in fact, a complete circuit,

How much current flows will depend on how
good the connections are at the body. If, for
example, the hand is slighly moist and pressed
hard against the chassis and there is very little
insulation between the feet and a good earth, then
a large current will flow, possibly with fatal results.
If, on the other hand, one s s ing on a,dry,
wooden floor, or is wearing rubber shoes, there will
only be a very small current and it may not_even
be felt. An extremely dangerous condition exists if
one happens to be leaning against an earthed object,
such as an electric radiator, while touching a live
chassis with the other hand and similarly, if one is
standing on a concrete or stone floor and wearing
leather shoes.

Testing for Live Chassis

Conditions for an electric shock of this nature
only exist, of course, when the chassis or object
being touched is connected to the live side of the
mains supply. If it is connected to neutral, all is
well, as there is very little potential difference be=-
twe;n the neutral side of the mains and a local
earth,

There are several ways of determining which
mains wire is the live one. A small neon tester of
the type found in some screwdrivers will glow
when the blade is connected to the live terminal.
An ordinary household bulb can be used by con-
necting one side to a good earth and the other side
in turn to the two terminals. The bulb will light
—though possibly not at full brilliance — when
connected to the live terminal. The largest
diameter socket on three-point outlets is itself con-
nected to a local earth (or should be). When look-
ing at the rear of the plug or the front of the
socket with the earth point at the top, the neutral
side, labelled N, is on the left and the live side,
labelled L, is on the right. It often pays to check
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this on the outlet points fitted in new houses!
However, do not keep a bulb operating between the
live wire and earth for any length of time.

Correct Connection Always Advisable

When servicing a set or making internal adjust-
ments the precaution of checking for a live chassis
is highly recommended. Indeed, it is advisable al-
ways to ensure that the chassis is connected to the
neutral and not the live wire, even when the set is
operating normally in its cabinet. There are
several reasons for this; on some older sets the con-
trol knobs are secured by grub screws against the
metal spindles of the controls and a chassis con-
nection may thus be accessible from the outside of
the cabinet and an electric shock may be sustained
by a viewer operating the controls. This type of
control knob is no longer allowed, but they still
exist on certain old sets. The grub screw hole
should be filled with wax after the screw is
tightened. Secondly, the metal speaker grille may
become bent after years of use and touch the
chassis. ‘This is highly dangerous if the chassis is
live, for then there is a large live area on the front
of the set. A child was killed some years ago due
to a defect of a smaller nature. He was touching
an carthed clectric fire with one hand when the
other hand made contact with the metal speaker
grille. Regulations prevent this from happening on
modern sets, but it is as well to bear in mind when
dealing with old sets and home constructed models,

Live Aerial Danger

Another danger of a live chassis is that the
aerial itself may become live. Theoretically, the
braid of a coaxial downlead should be earthed and
on some sets an earthed terminal is provided for
thus p se. It is rarely used, however, and the
downlead is nearly always isolated from earth. The
downlead must be in R.F. connection with the
receiver chassis and this is accomplished by a capa-
citor, shown by C in Fig, 2.

This effectively isolates the aerial from the chassis
so far as the mains frequency is concerned but
connects it to chassis at VHF. The value is around
0-0014F so it lets through very little current at
50c/s. However, if the chassis is live, almost the
full mains voltage develops across the capacitor,
especially when the aerial is partially earthed as
it usually is, particularly when it is raining. The
capacitor may eventually become short-circuited.
T.is will not affect the performance and will blow
neither the set fuse (if fitted) nor the household
fuse because the aerial and downlead are not
properly earthed. There is usually not the slightest
indication that the isolation has failed.

We now have a very dangerous condition where
the aerial and downlead are connected to the live
side of the mains. This may go on for quite a long
time without anyone being aware of the condition.
If the aerial is removed from the set and recon-
nected there would be a tell-tale spark—quite a
big one if it were raining. Even with isolation
there would be 2 small spark with a live chassis
because the capacitor lets through a little of the
50¢c/s current. This symptom, therefore, should
lead to a thorough investigation of the isolating
capacitor and a reversal of the mains leads. An
acrial rigger was killed recently because of a live
serial-——not 30 much as the direct result of electric
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shock, but because the shock caused him to fall off
his ladder. .

All receivers should be installed with the chassis
connected to the neutral of the mains—this stipula-
tion is sometimes made in the instruction booklet
issued by the manufacturer. If a dealer makes the

Acriat .
socket .

b

it

i —Acrial couplin
i coll Pd
j

T

Chassis

"

Fig. 2—Capacitor C isolates the aerial from the
chassis. If this breaks down on a live chassis the
aerial will become live.

installation then he should attend to this, also when
re-installing after a repair. If the viewer makes the
installation, then it is his full responsibility to
ensure that all is correct. With modern receivers,
it is glmost impossible to receive an electric shock,
even when the chassis is connected to the live side
of the mains.

isolatin
Receiver transformer T
ratlo 1] Power
, supply
|Ch|ssis earth

Fig. 3—If external equipment is to be connected to
an A.C./D.C. receiver, a | : | ratio isolating trans-
former should be used.

External Connections

Manufacturers do not recommend that any
external equipment should be connected to their
receivers, apart from that which they themselves
authorise. If, for example, an extension speaker,
tape recorder or pair of headphones, is connected,
then this must be at the owner’s own risk. Such
connections are highly dangerous on A.C./D.C.
ezzipment of the type under discussion. There is
only one really safe way that this can be accom-
plished and that is to connect the set to the power
supply through a 1-to-1 ratio isolating transformer,
as shown in Fig. 3. The receiver chassis may then
be connected to an efficient earth point and
external equipment may be connected without
danger of electric shock from the mains supply. If
running a tape recorder or pick-up, this “ earthed »
arrangement makes it relatively easy to remove
hum, which is virtually impossible to achieve on
A.C./D.C. equipment with capacitor isolation. On
no account, however, should an earth be connected
to a receiver of this type without transformer isola-
tion.

Isolating transformers can be obtained from most
dealers at various wattage ratings. A very sub-
stantial 200W transformer costs about £6. The
transformer must have a 1-to-1 ratio so that the
output voltage is the same as the voltage applied
from the power supply. B
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(Continued from page 67 of the November Issue.)

ﬂAVING considered the EHT system and
its usual faults (last month), we now discuss the
line timebase in greater detail.

Line Hold

Quite a common complaint is loss of line hold,
the control being at one end of its travel. A 1W
resistor of 220k (red, red, yellow) is connected
from pin 2 of V13 to the hold control and this
(R251) sometimes goes a little high, sufficiently to

. put the control out of range. The resistor R250,

470k does not often change in value but when it
does go high in value, lack of line drive results
producing insufficient width, poor EHT regulation
and (pwing to underdriving the output stage) carly
failure of the PLS],

Complete loss of EHT, line whistle etc,, is often
i This is a
wire-wound resistor and the eclement fails on
occasions, resulting of course in no screen voltage

[Receivers§

No. 74—THE ENGLISH ELECTRIC I16TiID AND SERIES

By L. Lawry-iohns

on pin 8 of the PL81 and consequently rendering
the valve inoperative. If the timebase is dead, the
thermal overload is not tripped and the valves are,
in order, a glance at the PL81 will show whether
it is overheating or not. If it is not overheating
check the pin 8 voltage and R255. If the PLS81 is
overheating check C251 (0'1uF) and the V13 stage.

Oscillator

Overheating may well be caused by an overload,
in the EHT circuit for example, and it should be
remembered that V13 cannot oscillate on its own.
It depends upon a feedback waveform from the
output transformer. Thus if an overload is present
the oscillations will fail and the PL81 will be over-
heated. Such conditions will also obtain if C259
is leaky.

If the timebase starts operating soon after switch-
on but fails after a few seconds, C254 (0-5uF-
500VW) should be suspected after the essential pre-
liminary valve check. Valve V15 (PY81) is
occasionally responsible for an inoperative line
timebase.

R201 SOOK TO C1s4.ms9 4 HT+ 70 LINE
HEIGHT AND PIN 6 5z=s SCAN CORS
er & | oo
e A e
’ | ” : ( ] O eas
FRAME €203 s . e g UINE AND C255
HOLD  Opf 4708 TO FRAME A i %) iTY
/ W SCAN COILS 2D
= ca0n MH
reo] 12 i ogga PYal
BLACK N N 9 3 -
S €250) s 4 EHE
vzu_q 10pF 437k e [ 3
ceeen| S e b
e N & 529 1
cL R2021 _L e
- ==
R205
: sooe . Y
_E b i
; i > 3 T L
(3 MF [R203
180k conds S, 3
3/ | P o o
0B~ -a= 3385 &Y
v P 3 P
' 3 3 E7 E3
# 3 ca03l+ 3 / R252 100k 2470k
2043 3 A2t fiz HOLD 3
M3 of- 3 3 ! /J
el g
T R207 R2Q6 o
INT OF V9 FRAME —] 25k 4 % ON ALL LATER MODELS W C256 GWOOILF
TAON%NRWZ.R\E LN, e, ,./ ,--N A -R208 15 A 25k POTENTIOMETER 4 kv
Bl

Fig. 4—Circuit of the frame and line timebases.
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The Frame Timebase

A blocking oscillator (V11B) is used to drive an
output pentode V12. The oscillator which is the
triode section of an ECLS80 is conventional, the

Frame Output

1k 0
CONTRAST R165
i BRILL IANCE

Fig. 5—The vision L.F., detector and sync separator circuits.

driving waveform being developed across R200
(120k) and R201 (500k height). This is coupled to
the control grid of the PL82 via C202 (0-1uF).
Linearity of the frame scan is obtained by a feed-

R207?
4 Frame

Transtormer

250mA tuse in
cathodg rof pL8I

150mA thcrmal\
Cut —out in anode
ot PY8I

421
Line
Linearity

RI165
Brilliance

R201
Height

Linearity

Output
Transtormer

wd

Picture

Tiit

C57

2 1 nside can
‘l usjl -

Cs4
inside can

RS6:
Sound
Volume
and
S1 On/Otf
switch

R?
Sensitivity

Aerial
terminals
Smoothing
capacitors

Z1
Brimistor

Fig. 6—Rear view of the chassis.
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Line scan
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Smoothing
capacitors ————»

ity

S
.
N

X

i )

Metal rectitier
for HIT.

Fig. 7—A simplified front view of the chassis.

back loop using rather high valued capacitors
(C206-C203-C204).

No Frame Scan

A white line across the centre of the screen
denotes trouble in the V11B-V12 stages. The out-~
put stage (V12) is easily checked by connecting a
small capacitor (say 0-01xF) from pin 4 of the PL82
to pin 2. If this results in some sort of raster being
obtained the V11B stage should be checked. V11
could be defective, but, if a replacement fails to
cure the fault, check the voltages at pins 1 and 2.
Over 80V should be present at pin 1 and about
(—40)V at pin 2 when the stage is working cor-
rectly. Check T2 by disconnecting R211 (47k)
and noting the effect upon a voltage reading at pin
1 or make a “cold” continuity check between the red
and yellow leads. If the stage is oscillating. bridge
C202 with a known good 0-1.F capacitor as this
can go 0.C.

If the V12 stage is inoperative, check the voltages
at pins 7 and 9 of the PL82 base. If the voltage is
absent from both, suspect R210 (470§2)-—probably
o.c. and check C207 (32xF) which may be shorted.
If H.T. is present at pin 9 but not at pin 7 check
the continuity of T3, red-yellow winding.

If the picture revolves and the hold control is
at one end of its travel check R203 (180k) and if
necessary C201; R202 (hold control 250k).

Reduced Height

Even gap top and bottom; check R200 which
sometimes goes high. If the bottom is compressed,
and the top stretched; check V12 (PL82), C205
(1001:F) and linearity capacitors (C203, 204, 206).

If both timebases are difficult to lock perhaps one
more than the other, for example, the line hold may
be critical, but the frame hold just rolls up or down
with no locking point, check V11 and R157 (1-8M).
If these are in order, check C152 (0-1uxF). If the
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Fig. 8—Circuit of the heater chain and power pack,

line hold is not impaired at all, check V9 and the
components connected with pins 7 and 1 e.g., C154,
R160, R162, R163, 200. If the line sync is poor
although the frame locks well, check C152 but bear
in mind the effect of reflected signals on the aerial.
As well as producing “ghosts ”’, these can cause
severe line displacement whereby sections of the
picture move horizontally on black and white
picture content, particularly as the white content

nears the right-hand side (see page 505, July issue).

Sound Stages
Low and distorted sound, check VS and V6. If in
order check R54 (10M), X1 and X2. A loud howl
may be caused by C64 becoming o.c. thus pro-
moting positive feedback from V6 output pentode
to the triode section.
(To be continued)

i~ HT.+ to Sync. Sep.
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( ) 5 C63
5 A, o-oFos
E___ - o o :: : > ¥
b 9
; 3
: 3 5
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IS o A2OOW
E R61
8 4 220k
o 150 2700
109F |~ yF A ?['—
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Fig. 9—The sound LF., detector and output stages.
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phase DI STORT ION

A KNOWLEDGE OF PHASE SHIFT AND
PHASE DISTORTION IS ESSENTIAL FOR
ALL TV ENTHUSIASTS

WAINLY because of developments during

the last ten years in wide band equipment, pulse
techniques, television equipment, wide band
recording equipment and the like, interest in phase
shift, and the correction of phase distortions has
become necessary. By means of a square wave,
phase distortion can quickly and easily be found.
In an ideally perfect amplifier. the response would
be linear ‘and would possess a phase shift
characteristic proportional to frequency and the
output therefore could produce a perfect square
wave.

A.F. Testing by Square Wave and Sine Wave

When applied to A.F. amplifier testing, it should
be mentioned that the
square wave test has one
big disadvantage—a square
wave output expresses the

incorporated in the square
.-l wave. At low fréguencies
—r_‘ in an A.F. amplifier, the
. this may, to an inex-
(®) perienced eye, be thought

T Fig. | (a)—A square wave-
form for testing; (b) an

combined output of the
phase and frequency
@) response at all frequencies
phase response may be
poor, so producing a poor
square wave output and

example of phase advance,

generally known as ‘‘over-

J... shoot’; (c) an example of

(©) phase lag, known as *‘under-
shoot™.

to represent a poor amplifier. Fortunately, since the
ear can tolerate a large quantity of phase distortion
at low frequencies, this does not matter, so the
distorted low frequency square wave, although tell-
ing a true story, tells one that may be neglected.
Because of this, it is not on the whole advisable to
test A.F. amplifiers with a square wave frequency
below lkc/s.

In testing of an audio system, it is often
sufficient to ‘squeak ™ the equipment with an
oscillator with reference to a zero level frequency
point (zero dB or ImW developed in 6000 at
1kc/s). Providing that the losses at the top and
the bottom of the audio frequency spectrum are
within some specified tolerance, all may be assumed
to be well. It is found, however, that when wider

By T. W. Carreyett

bands of frequencies are involved, a spot fre-
quency test of a system does not represent a true
picture. for although the frequency response can
sometimes be adjusted to a satisfactory result,
trouble may now be encountered with the phase
response. Within an audio system. the phase
response can. on the whole. be neglected. although
for the enthusiast “hi-fi” this would never do, for
he would quickly explain that a poor phase response
would ruin the transient response and would give
a lack of “presence”. Let us now consider the
a lack of “presence”. ‘

Wide Band Responsc

In a wide band system. with careful design,
phase distortion in equipment can be kept to a
small value. One thing that cannot be controlled
so easily is the number of links or lines connecting
equipment in the system, and it is here, by equalisa-
tion with frequency correction that one may run
into phase distortion. One typical example of
phase distortion which most people with a tele-
vision set will have experienced at some time or
another, is the effect on the picture when an aeros
plane flies around the district. The bright, fuzzy
picture illustrates phase distortion owing to the
sum and difference paths introduced by the original
signzl path and the new path from the acroplane.

Let us now see how this effect can be caused by
circuitry instead of the aeroplane. Apart from

C response
N\ at LF
\\ \ 18] Fig. 2—How phase
R " distortion will affect
A\ .
\ & an L.F. signal.
\J
‘h . l"
C response \N O
at mid~-f 4

valves the main circuit elemerits are resistance,
capacitance and inductance. If these three com-
ponents are connected in series it will be found
that the current across’ the resistance will be in
phase with the applied current; across the capa-
citance it will have a 90° -phase lead. and across
the inductance it will have a 90° phase lag. Now,
since all circuitry can be broken down by network
theorems to an equivalent circuit of L, C, and R. it
seems reasonable to suppose that phase distortion
will be introduced only by the reactive components
XL and Xc. So. from this deduction it appears that
in order to contro!l the phase response of a system
a very careful control of Xr and Xc must be
maintained. From a general inspection of equip-
ment. and a little thought. it can be seen that the
values of XL on the whole can be fairly well con-
trolled. but values of Xc cannot be. Here. Xr and
Xc are total values including all stray sources.

Stray Sources

Stray inductances likely to take effect are mainly
such things as long leads, induction and the effects
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of cans around transformers, and some screening
and shielding—all these effects can be taken into
account in design.

Stray capacitance however cannot always be
compensated in a design; for example, the dis-
turbance of a grid lead, or the use of a non-
standard high capacity coaxial cable for a link. It
appears, therefore, that the main culprit involving
phase distortion is capacitance, stray or other-
wise,

Waveforms

In Fig. 1{a) is shown the square wave test wave-
form, in (b) is seen an example of phase advance,
known generally as ‘“overshoot™ and in (c) is
shown an example of phase lag, or phase retard,
which is known as * undershoot ”. Now, if these
distortions are mainly the work of the condenser,
it would be worth while to look at, its physical
properties and see how they will affect a wide
band signal. Let the signal be split into three
bands one of medium frequency for minimum
distortion as a reference, one of high frequency,
and one of low frequency.

The Low Frequency Case

A condenser is basically formed by two plates
separated by an insulator, and in most signal paths,
the function of thecondenser is mainly one of charg-
ing and discharging. From basic theory it is found
that the capacity seen by the signal is dictated by
C=Q/V and since Q=1It, C=(I/V)t. Therefore,
the charging of a condenser is governed by time,
and this can also be read as meaning that in order
for the plates of the condenser to reach the value
of the applied EMF, the diclectric must have been
charged to a value of I or must have accepted a
current for a given time ¢. From this reasoning, we
can see how phase delay can be introduced, because
in order for the condenser to pass the low fre-
quency signal without distortion, its plates must
rise to a voltage equal to the source EMF, and
since it will take a given time to acquire this
voltage, a delay will be introduced. Fig. 2
shows how this phase distortion will affect an L.F.
wave. The delay is shown as 8. This is a rather
exaggerated case, but it does serve to show the
effect of phase distortion at L.F. The cause of
this type of distortion is also known as dlelectnc
hysteresis, because of the time required to ** soak ™
the dielectric with a charge. A distortionless out-
put calls for a phase shift proportional to frequency
-as shown in Fig. 3(a), at low frequencies; for the
case considered, a shape of Fig. 3(b) would be
likely.

The High Frequency Case

At high frequencies another state of affairs
is added to that existing in the L.F. case.
Let us consider a very high frequency charge
applied to a condenser. This time the charge
varies so quickly that it is impossible for the
dielectric to derive any form of soak charge. This
can be imagined, for no sooner has a positive charge
been applied when a negative charge follows very
quickly after it. The dielectric can therefore never
be fully charged, and only the surface layer of the
dielectric can be working at all. This means that at
H.F., the dielectric constant has becen lowered with
respect to its mid-frequency value, thus lowering
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the effective capacity. However, at H.F., stray
capacities will start to take effect, working in
parallel with the signal source to produce additive
phase losses. The net result will therefore produce
frequency and phase distortion. As frequency is
raised still higher, so the pha.: losses will increase
because of the dielectric hysteresis, as more time
is going to be demanded to charge the more pre-
dominant stray capacities. The H.F. phase response
will therefore be similar to that shown in Fig. 3(b).

’
' v 4
! i
L~ e
1 L
y ¢ : -
= i
,, : id—].U:'—-
7 : ]
s H 5
w w
C)) (b)

Fig. 3 (a)—A distortionless output needs a phase
shift proportional to frequency; (b) shows the dis-
tortions considered.

Analogy of Low and High Frequency Cases

At low frequencies an analogy of the condenser
charging can be found in filling a container with
a gas. For the container to possess the same
pressure as the applied pressure, then it must
firstly have stored a full quantity of gas. At high
frequencies the effect on the dielectric can be
simulated to a deep fast flowing river, where the
surface layer may move very quickly but the
bottom layer has relatively no movement. This
action at H.F. in the condenser is therefore known
as dielectric viscosity.

Conclusions and Cures

This discussion has presented in a very general
way the causes of phase distortion. It can how-
ever be reduced by means of phase equalisers and
special techniques such as derivative amplifiers,
or in some cases coaxial chokes. But, the cor-
rection of phase distortion is a rather delicate and
gentle matter, because, in its correction, no other
non-linearities must be introduced which may
upset the frequency or amplitude response. For
example, the introduction of phase equalisers may
at a given point correct phase distortion, but also
result in severe ringing on the square wave output.
This in effect is only trading one evil for another
and is still leaving trouble. However, introduced
in the right place, successful correction can occur,
the right place being one where impedance uni-
formity can be obtained between source and phase
equaliser. As this uniformity is likely to be dis-
turbed over_a wide frequency range, it may have
to be obtained by masking the phase corrector into
a valve amplifier stage as is found in derivative
amplifiers. This method of correction will work,
but, unfortunately, it is not very economical, but
at times this form of correction may be favoured
instead of using many small corrections. It can
therefore be seen that phase distortion over a wide
band system is something that must be reckoned
with, but with thoughtful design it can be kept
down to quite small values.
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COMPLETE RECORD PLAYERS

is .R. UAS, 4 Speed Autoobguger ..

3. R. UAL4, 4 Speed Autovhanger .. l7 10 0
BS.R, UABO, 4 Speed Autochanger .. 2619 0
Garrard . .. #3919 0
EMI ¢ speed umgle Plnyer oo . 412 8

& P..on above 4/-.

4-SPD. RECORD PLAYERS
Latest B.3.R. TUY Turntabie, together with light-
weight Starr Galaxy dual sapphbire orystal turnover

c:uz.i'lead. Trwy amazing value at £3--| o.o

PORTABLE RECORD PLAYERS
Takes all sizes, ali Bpeeds of Records. Auto-change
Unit, Complete in attractive ’g‘l‘m-wne Cabinet.
Ideal for Gift. Approx, Value

Postage 4:-, O (e 514-1 5-0
RENEW YOUR PICK-UP

with the .ollowing CARTRIDGES. ACOS G.P.
65.3, 28/8; SONOTONE, 17/-: STE1G and REUTER
15/-; POWER POINT, 17/-, All the above com-
Pplete with “STARR-GALAXY* Tone Arm, 3/- extra,

MAINS AMPLIFIERS

3 valve (10F°3, 10P14, UUD), § wats, 8 in. loudspeaker
in two tone case with controls, Ydeal for record
plavers, etc., 19/-. P. & P. 5/6,

6/6

100 RESISTORS
100 CONDENSERS 10/-

Mimature Ceramuc and Silver Mica Condensera.
8 pf to 10,000 pF. LINT VALUE OVER £35.

s e I vy o

PRACTICAL TELEVISION
LOUDSPEAKERS

Top Mhkes manufacture iresh, 24in. 18/~; bin. lel-
Sm. 18/-; 10in. 22/6; 7 x 4 18/-; 8 3 8, 108
£1/-; 8 x 13, 28/~.

PM SPEAKERS

g ohms, top }n.kes penorma.n(i%
h:: 8/' 3‘:'4 11/' ]0“;6 13/'

UNIVERSAL VOLT
OHM MULTIMETER

Reads A.C. and D.C. Volts to 1000. 5 Rauges at
1000 Ohm per Voit. D.C. Current, 3 Ranges 1.0
500 Milliamps» Resistance reading to 200K in 2

Ranges, Complete with Prods. 59/6. P. & P. 1/6.

SILICONE DIODES

125 V. 500 M.A., 2 \n serles make superior replace-
maent for R.M.4 and R.M.5, etc., 8/- each.

VALVES ALL GUARANTEED 3 MONTHS
PL81 BOILED, A!AZH!O 4 ’6
SEOET 416 U25 E05T 8/-
TAPE-RECORDER CASES
10} x 143 x 34, 144=, 16 x 12 x 7, 20/=. Covered

VALUE AT ONLY
PORTABLE
Attractive Resine. P. & P. 8/,

We are always pleased to answer your enquiries,
S.A.E. exsential.

131

Latest! Ideal
attractive Rexine co

Extension 8peakers, Very
vered case, size 8 x 5% x
Spwith 7 x 4 Bpeaker,

lef
P.P. 1/8. S P]Ovi:: 19'6

Baffle Type, with Polished Wood front 19’6

P.P. 1/6
standard and low loss, 25 yds., 12/6,
: GO"Ax 50 yds. 22/6, 100 yds., 4270, Co-ax.
Plugs 1/8. Wall outlet boxes 3/6.
PRE<SET CONTROLS

1K to 2 Meg. 3/3e.r.0a

BLOCKING TRANSFORMERS

A wide variety. Swtable for ail Sets, trom 9 /6 um

ION TRAP MAGNETS

Buitable for all Tubes, adjustable, 3 /@ P.P. 6d.

3/8 Tube
4/3 Tin’

13/ Tube
4/8 Tin .

Anti-Static Screen Clearancs ..
Switch Cleaner ..
Silicone Grease ..
Celluloge Cement

RESISTORS
5 Watt, wire waund, from 150 to 6.8K 1/9
MAINS DROPPERS
Adjustable; .1 amps at 2K to .3 amps at 7 9
3000 . ]

TUBES

Carr. &

DIRECT FROM OUR FACTORY

COMPARE OUR
PRICES

Tos. 1216, GUARANTEED
6 Months 12 Months NEW TYPES
Most  Mullard 12° £2. 0.0 £3. 5.0 MW 31/74 £3.10.0
Mazda, Gossor 14 £2.10.0 £3.15.0 MW 36/24 £4.10.0
Emiscope 15/17° £3. 5.0 £4.10.0 MW 43/64 £6. 0.0
Brimar types 21" £3.15.0 £5.15.0

13 CHANNEL TV's

Table models, oompleu wlth all valves md mbu.

They are be in
workmg order
n, .. .. £2.19.0 rr.128
Win .. .. £4.19.0 E.p. 15

VALVES BY RETURN OF POST

THE MOST COMPREHENSIVE GOMPETITIVE VALVE LIST IN THE COUNTRY

10% DISCOUNT 3t"“Furoniases
of any §IX VALVES marked in black type (16%
in dozen). Post: 1 valve, 8d., 2-11, 1/-.

NEW LOW PRIGES
GUARANTEED 3 MONTHS

FREFE, TRANSIT INSURANCE. Al v-lm are new
or of tully
ment origin. Satisfaction or Money back Guarans
tee on goods if returned unused within 14 days,

OZ4  B/-|6AC7  4/8|6HS 9/-16V6G_ 5/6/ 12BH7 10/6]S5Z6GT 7/6) DAF91 3/6/ECC3S 4/6 |[EL83 13/6 (NS7  11/-(8P61  2/6|UCLSS 13/8
5GT 5/- 6AG5  B/6{8JD 4/3 6VEGT 8/-(12C8  6/8]42 716| DAF96 7/3{EC034 9/- |EL41  8/- [N78  15/- |8U2180A = (UF41 8/8
1C5GT 6AG7  7/-|835G  2/9|6X2  6/612E1 16/643 706/ DFg3  9/8|ECC35 6/ |EL42  8/-|N108 18/ 4/8| UF42  B/6
1D3 6AKS ﬁ;- BJ5GT 3/9 X4 5/-|12J5GT 8/6850C5  7/6/DFpl  3/6| EOCS1 B/6 |ELS4 7/ |IN152  8/9 |T4l j-| UF80 %8
1D$ /9(6ALS  3/66J8 .|8X5G bl 12K7GT 4/8}50L6GT 9)-|{DFS6  7/3[ECC82 6/- |ELSL  4/6 |P4l 4/6 |TDD4 7/6|UFs5  8/9
1H5GT 9/¢|6AM6  8/-|8J7 9|6X5GT 5/6 nxsa'nu- 52KU 10/6]DH63 6/3| ECCS3 6/ |[EM34  8/6 |P8L 2/3 | Uld 8/-|UFs6 14/8
14 8{6AQ5  6)-|637G -|6Y6G  7/9{12K .|5KU 10/6|DH76  5/-| ECC84 7/)- [EMB0  7/9 FABCSO)I[- u18 8/-|UF89 7=
1LD5  8/8|6AT6  B/-|6J7GT 7/8|7B5 2/8 12Q7GT 5-154KU  8/9|DH77 5/-[ECC8S 7/ [EMSL  8/9 7-lu2z2  6/9{ULAl .7/
1LN5  4/6/8AUG  7/8|6J8 /6| 7B6 9/- 128G7  6/-|618PT 11/-|DK$2 11/8|ECF80 8/6 JEMsi  9/9 Pcwb 731024 15/-|UL44 1l/-
INGT 9/9|6B7 8/6[6K6GT 6/6|7B7 8| 12807  5/8|75 8/-|DKSL 5/L|RCFs2 8/6 |EM85 10/6 |PCC38 19/- |U25 12/6|UL46 9/9
1R5 /-|RB3G  8/6BK7 /9 | 708 l 128K7  4)=-|77 8/6| DK92  7/8| ECH21 12/6 | EN31 16/~ | PCC89 13/8 | U26 8/8[UL84 7/6
184 1-|6BAG  6/-|6K7G  2/8,7C8 7/3|128N7GT8/8(78 6/6|0Kvs %8| ECH35 9/6 |EY31 PCF80  9/-|U3l /8| uMso " 9/6
185 /9(8BES  8/9|6K7GT 489|787 71811437 22/8|80 5/8|pL33  8/6{ECH42 7/9| small 8/ [PCF82 7/81U35 11/-|UU6  19/=
1T4 /9| ABG6G 18/8| 6KBGT 8/9(7K7 9/6|19AQ5  7/6(83 9/6| L3> /6| ECHS1 7/9 |wvss g |PCL82 7/31U37 26/, UUT 9/8
243 (9|6BH6 ~ 6/-|BL1  12/8(7Q7 7/6(19BG6G15(={185BT 18/-|DIs>  8/-1BCL80 7= |pzzy g/ |[PCLS3 10/6 | U43 8/-{UU8  17/=
2D31  4/8(6BJ6 el- 6L6 /9| 737 9/-|20D1  8/6{807(A) 5/6|Lar  g/MECLS2 8/9 |ygzao efe |ECLAd 7/6|US0  B/SIUYIN 11/e
3A4 /e|8BR7  9f3|6L6G  6/9|7V7 el- 20F2  8/6[807(E) 89| nLg  6)-|ECL3 18/~ |gz4) o). [PENSS 476 |UB2  4/0luyol 11/
JA8 /-|6BWE  7/8(6L1Y 16/7Ye  6/3|20L1 16/.[308  15/-lprLys  6)-|EF22  W-1yzsq gy |EENGS 78 U748 5/6|UY4l 6/«
D8 4/6|6BW7 5/8|6L10  12/6|7Z4 8/820P1  9/9|954 2/-|pLes 73 6 8/3|p7s1  gj6 [PEN48 B/3 U8 5/-{UY86 8/8
3Q4 j-|6BX8  4/9]6LD3 "§/.|8D3 j-ig0P3  1%/6[955  3/9|gaso 04 4f3 | Gzuy  gyg |FL33  8/3|T191 111 VR108/30
3QBGT 8/6(6C4 3/8|6LD12 7/6[10C1  11/-[20P4  17/-[836 2/8| '\ pogo 76| BFA0 1878 /9 1pL3e  10/8 U281 9/
384 /8|6C5 5/6(6LD20 8/8[loC2 18/6[20P53  15/-[3763  10/- E: ;3 4’ EF4]1 8- |HLAIDD?/9 |pLas  16/8 |Uze2 151- VR150/30
3V4 /9| 6Ct 4/9(6N7 6/6]30C14  8/8(25A6G  8/-|9001 41 g A(ﬂ 3 sls F42  7/6 [MVRY 7/ (pLsl 8/ | U309 8/9
5R1G  9/8!6CH 8/9|6P1  14/-{10F1  5/0]25Li 8/819002  4/9 /6|EF50-BR  |KL35 7/8 [PLs2  6/9 (U329 /- W6OIM 11/e
5T4 /9|6CD6G 21/-(6P2s  8/6(10L14  7/8|25L6GT 9/-|0003  4/-1EB3S 116 2/- |KLL32 8/8 |PL83  6/9 |U339 11/-| W76 B/
5U4G  4/9{6CH6 8/3|6PS8 12/6/10LD3 7/9|23Y5G 9/-|ATP4 2/9|EB41  7/-|EPS0-USA (KT32  8/9 9/- moa e/. w8l - 76
5V4G  8/9|6D1 .10Q7G /- loLD1118/8| 2524 7/3|AzZ31  8-|BBEL 3/ 3/- |KT33C 4/ [PL84 11/~ |U -[X61M 11/s
5Y3G_ 5/9|6D2 /6|6Q7GT 8/9[10LD12 8/8|252Z5 B36 EBC3  9/-|EPS4 83 [KT36  9/- |PX23 11/ UABCSO s/e X638  9/6
5Y34T 6/-|8D3  12/8|6R7G sl. 10P13 9/ EBC33 4/8|EFS80 49 |[KT44 6/3 |[PY3l /9 |UAF42 8/-{X63 1l/s
5Y4G 11/- 36 /9| 88A7 9|10P14 9/ |: EBC41 7/8|EF83 66 |[KT45 8/8 [PY32 10/-|UB41  8/={X86  1l/»
523 8/3|8F1 4/0|68G7  4/8]10P18 V6 EBCS] 7/9|EF8s  9/- [KT81 8/6|PYS0  7/- {UBC4L /9| X76M 18/-
524  11/-16F6G  5/9|83HT  4/6[12A6  5/-|30FS EBF80 7/9|KF89  8/9 |[KTé3 6/8 \PYSl  6/- [UBCS1 10/«|X78  14/8
524G 8/8|8F6M 7/. 68J7  4/6|12AH7 6/8 J9/EBF30 8/¢EF91  3/- [KT76  8/6 [PYS2  6/3 |UBF&0 7/9/X79 ° 16/8
5Z4GT 11/-|8F8G 8|89K7  5/8|12AH8 9/9 EBL21 12/6|EF92  4/6 |KTW61 5/9 |PYS3  7/8 |UBL21 14/6| X81M 8/~
6)30L2  9/-|6F12 /6{6SL7GT 6/-|12AT8 7/§ 3 1/8|EBL31 21/-]EF95 6/8 |KTW63 5/9 |PZ30  9/6 [UCC84 14/61Y63  6/3
6A8 7/6|6F13 /9| ABN7GT 4/8[12AT7 5/6|30P12  8/-| D77 3/6|ECS2  8/8|EK32  7/- |KTZ63 5/6 |R18  11/- [UCC85 7/9|263 5/-
6A7  10/-|6F14 /6163Q7  8/-[12AU7 sl- 30P16 6/9|D1s2  5/9|ECS0  3/6|EL32 3/9 |L63  5/6 (RIS  11/- |UCF80 16/~ 288 8/8
6ARG  9/6|6F15 /6| 688’ 4/8|12AX7 6/9 35me‘r 9/-|DASO 12/8[EC91  4/6 m.sa 8/- |LNI82 '7/- |[SD6 8/ | UCH21 12/6|277 3/a
GABGT 13/-|6F16 /6]SU4GT 10/6|12BA6  8/-|35W4 _ 8/0( DAS0  £/6|ECC31  9/8|EL 7l- |LZ319  7/- 1SP8 3/6 |[UCR42 7/6|2152 4/9
6ABS 7/-18F33~ 6/616U5G 6/3]12BE6 8/6 3574(;'1‘ 5/3| DAC32 9/81ECO32  4/- EL.ﬂ 116 iMU14  §/- |BP41  2/6 |UCH41 B/6IZ719  4/9
Post: 2 Ibs. 176, 4 |bs. 2/, 7 lbs. 2/9, 15 Ibs. 3/6, e:c. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS

TEGHNICAL TRADING GO.

(Callers always welcome). LIST OF 1000 SNIPS &d.

P.0. BOX 2I (W)

350-352 FRATTON ROAD. PORTSMOUTH.
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ALL TUBES . LINE OUTPUT TRANSFORMERS
GUARANTEED 12 MONTHS Baira B SRS (122 (D set. ol
Carriage Free T164, T1i67, T172, 4. 1112 o 60/~
Speedy Passenger Train despatch. B";@‘IG,X xBil‘vzz Can s ZVU};;ZA 45/-
2AM; 4 5
NEW Cossor, 830, 83 19&3984948 etc, gg}-
5 Ekco. TS148; TE113-114 T161 . . 478
12 MW 3174 ete. £5.5.0 Ferguson, 81‘18(?3 S L o %/:
|47 MW 3624144 £6.6.0 QOOT-000 T 106146 N 1
imited quantit o, Ferrantl, 14T3, 14T4, 17K3, 17T3-4 .. 45/-
Limited q y
17" BW e (mied)  £7 7,0 TUB, T, THE T 18 2 g/
CRM 714, Lo {;ti.(‘ n';‘(llo{li(\’:.\”hmostly 65/- to .. gg/—
nvicta. -104; . 5
126; T133-142 861
COMPLETELY REPROCESSED | st thevipe” - 8
TO MAKERS' SPEC'FICATIONS ! ' i5°4 ; ge/8: Va4, S 89/-
REBUILT, RESCREENED, REALUMINISED TUBES OF ”';'3"‘:6;‘ ”F’H;’i};‘"s 7t ! j b 12 8-
THE HIGHEST QUALITY Pye. LV30, 16T, C817, VT1T .. Z 80/
|4// £5 5 o CTM4, V3, VT4, VI, VT7 52/6
5 0 9.0 5% BN uw;.msu s, 817, *{35} 91270 vgvso
15°—17” £5.10.0 (complete assembly with U25) .. 85/
— 00 olc 0. 14/53, 15/80, 17/50, 17/53, 17/80, 17/63-4,
17/10-1-2, 21/60, 21760, 21/70-1-3.. .. 80/-
21" .. .. . £8.0.0 Al Utera Frame O st s, ~+ - 3616
100 mixed resistors, {W-2W—7/6 post 1s.
ASTOUNDING BARGAIN ! SKANTEST
The “Clarion” Transistor Batery Tape Battnio i, QIRM, Tramtomern:
Recorder. Push-button controls, 33 i.p.s. formers, etc. for shorting turns and open
U
Eortable. sz;rable plastic case. cost of any similar tester available in this
€O .
Ist price (50 Complete GNS. Y SKuXNr’I!‘,EST @ Saves hoursol‘work.. is
with Mike and Tape. Carr. ™, portable. ® Easy to @ Increases good
0 - i
Our Price ONLY 7/6. \ﬁ‘*‘§ No TV Serviceman should be without
TRADE ENQUIRIES INVITED . SKANTEST. SAVE TIME! SAVE MONEY!

Free Leaflat avallable. £7.10.0. post etc. 5/-.

WESTWAY RADIO

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

EXPRESS ELECTRONICS

Better, Brighter

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

Picture Tubes

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
BRAND NEW THROUGHOUT 1CL 7U6|8BAS  6/-)8D3 4/- DFP8 a’/- EF41  9/-)PCL84 7/-
ing gl 5 diem fiam b dilens went
except|ng g @ass. 1F3 ';‘ 8BJ6 59 l‘;AU7 5/8]|LH142 8/6|EF9L 4/- | PL8S 78
} kb) Shiehwr Jgmuuear s Duie ks ye\rvel e
ot eage o oen SOV G e sis Wi Bins B
15-17in. ... £5.15.0 2lin. .. ET15.0 1Plo B[S0l o1|12QTaT 7/6|bLos 78| Exes los|oas  lbie
T T
New Silver Screen and Aluminising. All makes 185 6/.|sH6GT ,,. JSLSGT 7/8|EBvL  4/-|[EZ0  7/6|UT8 &)
Mullard, Mazda, Emiscope, Cossor, Brirar, IT4  7/B8J7UT  7/612074G /- EBCA1 10/-(E280  6/-|UBCAL 8/8
E 1U3 5/8 6!570 bI!BOCl 6/8 | EBFS0 8/6/ EZSL 6/0|UCH42 ¢]8
mitron, etc. 3Q4 /-|BKSG  8/5|30L1  7/-|ECCBL  8/- 8/-|UFil /8
' R g, eSur i AR AL B
REBUILT MULLARD AND MAZDA 5U4G_ 7/8[6SN7GT 8/-[3524GT 8/-|ECCss 7/8[N1s  8j-[wis e/e
3Y3QT bj-|6Veu 8|53KYU IO/OEECFUO 8/6|S19 78| W142  8/8
TU BES 8ZiG /6|6 X4 B84-|5763 7IG RCES2  8/-|N709 7-1 X17 kL]
; ; fALs  Telexsar Ofbueet 5/6|ECHAT 100 pCres a|xiss o
12in. ... £3.00 l4din. ... £4, 0.0 aas :{ 787 “: pirs ?/; EGLs0 ,’,/, PCFR) .‘,; zr o
. . A S C! P - -

15-17in, ... £4,10.0 2lin. .. £6.10.0 High Stability Eesistors W 5% 50 0 to 1M, 84, Midest Oerasales 500 v. 5
Super quality iin., 6d. yd. Plugs 9d. Bookets 9d. Silicon H.T, Reota

All Tubes Fully GUARANTEED 12 MONTHS. 250v.

800 MA lin. x }in. 17/8, Conuot Cooled 250v. 50 MA 6/6. 85 MA 8/6.

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

$7.2.0.
DKs8, Dm DA

Postage and

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES.
Values 10K ‘o 2M, B9A B7G v. hoiders 9d., Scroe;

VALVES MATCHED IN PAIRS
EL8¢ 17/-, N708 17/~. 5V6G 17/-, 6BWE 13[- pet pair.
Transformers for above 8-15 O 14/
3 Q 24/6. Baker's “‘delburst” 12in, 15 [+ uw 90/-. 12in. 8tereo Model,

4/~ Less switch £/8,

DKS91, DF81, DAFY1, DL92 or DL941, 19/0
F9é. DL96

1C3,° lFl lPDl 1P1
1R5, 1T4, 183, 3“. or 3V4
packing 6d.

D. P,

8, P. &

SETS OF VALVES

18/ UL4
Over £1 post free.

C.0.D. 2/8.

Push Poll! O.P.
1/6. 12in, P.M. 8peakers

E(JHJ‘Z EF41, EBCAl,
E740......87/

UCK‘B UF41, UBC4l,
1. UYQI “ee

switch
ns

884~
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A .
Precision
‘Wobbulator

By N. Mears

(Continued from page 83 of the November issue)

USING THE INSTRUMENT

O[)AST month the 200c/s multivibrator and
the 20c/s multivibrator and sawtooth generator
were aligned; the sawtooth linearity must now be
adjusted and the oscillator aligned before the method
of using the wobbulator can be explained.

Connection
to braiding

Coaxial
cable

Fig. 16—Terminating the cable for attachment to
the receiver take-off point.

133

Fig. 17—The calibration of the sweep (see text).

3. Adjustment of sawtooth linearity
(a) Connect the Y-amplifier lead of the
*scope to the cathode of the ECC82 and R29.
(b) Set VR4 at its maximum setting.
(c) Check the shape of the sawtooth wave,

If it is still too linecar,
increase the value of R29 a
little, say to 2-2k.

The linearity should be

such that the exponential
shape of the wave is just
noticeable—a linear sweep s
not wanted, but too distorted
a wave is not required either.
The ideal shape is such that
the sloping portion — the
sweep—becomes nearly hori-
zontal just at the very end
of the sweep. The shape is
not very critical, as long as
extremes are avoided.
Alignment of Oscillator
(a) Attach 6in. of wire to
the R.F. output socket to
act as a short aerial. Set the
R.F. control (VR6) to maxi-
mum.
(b) Tune the receiver well
away from any station, and
turn up the volume control.
(¢) Set the *““sweep” con-
trol (VR4) to about  of its
range.
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(d) Rotate - the
core of the coil
until reception is
obtained.

(e) Check that
LF. is now gen-
erated by reduc-
ing VR4 sctting
to zero, ang test
for a heterodyne
whistle on all
stations.

It may well be Fig. I18—If an amplitude
that the R.F. out-  modulated signal is used to
put gives too little  produce a marker pip, the
output, even at pip is of the form shown
maximum, for a above.

(A)—Discriminator curve for a YHF F.M. transistor
portable.

well-screened receiver, when stray pick-up is
used. If so, connect the R.F. socket direct to
the aerial terminal of the receiver via the
usual coaxial lead, and adjust the R.F. con-
trol for a suitable output. If this fails, con-
nect the coaxial cable direct to the grid of the
frequency changer.
The wobbulator is now ready for use.

Method of Use

To avoid any instability, an audio point in the
receiver would be best for connecting to the “ out-
put from receiver ” socket of the wobbulator. To
avoid hum pick-up the signal should be taken from
as ecarly a point as possible, best of all from the
detector load resistor; this however tends to cause
instability by introducing unwanted feedback. To
avoid this, a coaxial lead should be terminated by
a resistor of value 47k, as shown in Fig. 16.

(B)—Response curve for an M.W. transistor portable. }

Crocodile clips afford a secure method of attach-
ment; for VHF and TV use, the miniature croco-
dile clips are best, and the writer has used ladies’
hair clips (cut-down) with good effect. Since the
detector output is not very great, the usefulness
of the built-in pre-amplifier mixer V4 will now be
apparent.

If hum pick-up is found to interfere with the
displayed response curve, the waveform generator
can be made to run at 250c/s (flat on middle C)
and 25c¢/s respectively. Hum is difficult to avoid
with mains receivers, but if thoroughly good con-
nections are ensured, and precautions are taken in
layout during construction, there should be little
interference found. With a TV receiver the video
output should be taken from the grid of the video
valve, not from the cathode or grid of the CRT—
the latter is more accessible, but the extra trouble of
reﬁglhing the earlier take-off point is well worth-
while.

calibration pip.

(C)—Response curve of a TV receiver—note the }

December, 1961
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Calibration of Sweep (Fig. 17)

For this process, an external calibrated signal
generator is. required. The connections are made
between wobbulator, oscilloscope and TV receiver,
and the signal generator is provided with a short
“aerial ”. at its “high-output” socket. When the
response curve is displayed, set VR4 for maximum
sweep and centralise the responsc curve by adjust-
ing the D.C. control VRS5. Adjust so that a
recognisable point on the curve coincides with a
marker.

Marker Pips

Using an unmodulated output, tune the signal
generator slowly through the LF. listening for the
sound output (unless the TV vision curve is being
displayed!) and watch the response curve closely.
A small “pip” will become visible when the
receiver begins to respond to the signal generator
output (see Fig. 17(a)). )

As the pip approaches the LF. its amplitude will
become larger; when it passes through the peak
response position it may well obscure the response
curve altogether, and as it passes out of the LF.
range it will become smaller and finally disappear.
It should be clearly visible for several markers.
Note the number of markers covering the range of
the pip’s visibility. From this, the total sweep can
be calculated, because the signal generator fre-
quency difference between the pip’s appearance and
final disappearance is known.

A.M. Signal

When an * amplitude-modulated  signal is dis-
played, at the central point the “ pip” will appear
similar to that shown in Fig. 18—the “ pip > splits
into two halves. If the pip blots out the curve al-
together, the signal generator output is too high;
reduce it by the control provided or by shortening
the * aerial . :

Owing to lack of space, it has been found

necessary to hold over until next month

“How TV Sets Work” and *“Tracing
TV Faults”

PRACTICAL
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The calibrations are not the same on all ranges,
but once found, they are quite stable and the .
markers thus have a definite meaning although the
meaning is different for each range. The writer’s
instrument has the following calibrations:
465kc /s—the markers are at 8kc/s intervals.
10-7Mc/s—the markers are at 200kc/s intervals.
34-38Mc/s—the markers are at 500kc/s intervals.

The accompanying illustrations show the
response of the following receivers:

(A) A VHF transistor portable, with Mterfering
1F. signal from a short-wave transmitter.

Transistor receiver for broadcast wave-
lengths. The long markers represent the
ends of the sweep. This came out the
“ wrong way up” because of the particular
diode connection in the detector stage.

®

(D)—The same response curve as in (C) without the
calibration pip.
(C) A commercial television receiver—the cali-
brating pip is in the centre of the response
curve.

(D) The same as (B) above without the calibra-

tion pip.

In using the wobbulator care must be taken not
to arrange matters so that the D.C. control sets the
standing bias on the diode at less than two volts
or so. The optimum setting is about 6 or 7V,
corresponding to about 3/4 maximum, when full
sweep is used. The best setting can readily be
found by experiment, and the control can them be
used to shift the trace a little each way as needed.
This is about the only precaution needed in use;
the operation of the instrument is very simple and
has proved to be virtually trouble-free.

* % % X% X o XXX

CHOOSE A “PRACTICAL’ PRESENT
THIS CHRISTMAS

A gift subscription for PRACTICAL
TELEVISION will bring your friends a
reminder of your good wishes every month
throughout 1962 ...and all through the
year they'll thank you for the practical
help it contains.

Either send your friends’ nomes and
addresses, together with your own and
remittance* to cover each subscrl:?tlon.
to The Subscription Manager (G.2),
PRACTICAL TELEVISION, Tower House,
Southampton Street, London, W.C.2., or
you may place your instructions with one
of the leading newsagents or bookstalls,
who will be pleased to make the necessary
arrangements.

Whichever way, you choose, your friends
will receive a Christmas Greetings Card
announcing each gift.

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

o X% % X% X X XX

Rt Ptk A
RO % % e e X NN N %N R ¥




and V¥V Ael

ALTHOUGH PROGRAMMES
HAVE NOT STARTED ON
UHF, THE CONSTRUCTOR
MAY STILL GAIN
EXPERIENCE OF THESE
FREQUENCIES

television at the Radio Show this vear has no
doubt stimulated the interest of many. If the
Pilkington Committee does eventually recommend

gROM time to time during the past two

years the writer has passed on to the home

constructor some of his results in experimenting
with frequencies in the region of 650Mc/s. In
June 1959 an experimental Band V converter was
described, and in October and November 1959 a
signal genmerator circuit was published in this
)oumaL The exhibition by the BBC of colour

Folded dipole

to the Government that colour transmission should
be started it will doubtless go out on Band V.
The BBC intends to radiate high- -power trans-
missions in 1962 and is currently operating low-
power  experimental broadcasts from  Crystal
Palace.

Expanded aluminium mesh reflector (radius of-arc 25 cm.)

Director staple

Wood
batten

\ —Am

§ Coaxial R..I123cm. D1
lead-in to

receiver

ANV \ \\ \\ =y

N S

\-— R—A t-—ozzl«—m——\-m-\«osl‘oe—é«-m—k
~38cm. D2.92cm. D3 to D7.7-9cm,

See text for dimensions of directors and reflector

Fig. 1—The Band V aerigi—{the distances between the elements are indicated above while the dimensions of the
elements themselves are given in the table.
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Pial . ~‘By_R. B. Archer

Prapdration . :

. Those living within range will doubtless be
interested to attempt reception of these experimen-
tal broadcasts, and others who would be able to
receive the high-powered transmissions in due
course will wish 'to’ prepare their ‘equipment in
good time. In this article a suitable aerial array
is described, while in” future issues details of a
fully tunable recejver will be given.

Design Considerations

At such frequencies. it is important to consider
the type of aerial in relation to ‘the type of
receiver likely to be used. Until valves or- transis-
tors definitely designed for the UHF bands are
generally :available the experimenter will’ tend to

~actually used

TABLE OF TUBULAR LENGTHS (See Fig. 1)

" Directors: ‘ i
No. } 20-5cm
No. 2 20-3cm
No. 3 20-iem
No.4 19-9cm
Dipole according to the bending diagram.
Reflector 12-3cm behind.

TABLE OF DIRECTOR DISTANCES
(measured from the reference member- of the
‘ folded dipole)

No. ! 3-8cm ‘No. 2 13ecm
and the rest spaced 7-9 cm opart.
Note.—The smaller the dimensions of an aerial

the poorer is .its reproducibility. .An’ effort
| should therefore be made to work to the
nearest millimetre. '

No. 5 19-7em ~
No. 6 19-5cm .
No. 7 19-3cm

. loudspeaker " grilles;

use what devices can be obtained. *
This requirement will, in general,
rule out an R.F. stage in the receiver,
and the “front end” will thus
consist of a silicon crystal and
local oscillator. - These will be
associated with a band-pass input
filter, partly because there will be
little protection against oscillator
radiation. To minimise further they

auisance of oscillator radiation the ™

aerial must have not only sharp_\
directional properties but a very e
high * back-to-front ratio,” together

with an absence of side lobes. Thus,
any oscillator radiation will be

directéd chiefly back toward. the
tramsmitter, where it does negligible
harm. : . .

o S S

The normal Yagi array suffers from the dig=
advantage of having an appreciable response if facing
directly away from the transmitter. This defect
can be removed by replacing the conventional rod
reflector by a parabolic cylindrical reflector—which
in practice can be a plain cylindrical reflector, since
the difference between circular and parabolic
sections is not large for the portion of the cylinder
At lower frequencies this is not
practicable for home installations because of its
size and weight—and in any case is much less
necessary.

Construction ' .

The materials required for this aerial are very
modest — they are as follows: ' one piece of
expanded sluminium, similar 10 that used for
measuring. 40cm- x '23cm, is
required for the reflector. The dipole and directors
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are all of }in o.d. copper tubing (from a garage),
and 6ft of this will be needed or a little over. A
wooden batten lin. x }in. and 2ft 6in. long is also
needed, together with enough wood to make a
stand about 2ft high on a firm base. Small gal-
vanised iron staples are also needed and brass
screws as necessary.

As bought the copper tubing is unrolled from
a coil and cut off by the garage storekeeper. It
is never straight enough for use and the first thing
to do is to straighten it out. ‘This is done by
pulling it until it stretches, and here something

PRACTICAL TELEVISION
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thought to the robustness of the garage structure,
to say nothing of the strength of the bumper of
the car, and to do nothing rashly.

Preparing the Elements

When the tubing has been stretched it is laid
flat on a bench and cut into the required lengths.
Each piece is carefully cleaned with metal polish
and is dropped into really hot detergent solution
and scrubbed clean ready for silver-plating.

In the past the writer has found that the silver-
plating is rendered much more durable and the

surface much less likely to lift or

“blister ” if, before putting it into
the electrolyte bath, the copper

mercury. This is applied in the
following way:

E is given a very light coating of

Mercury Layer

The least possible quantity of
mercuric chloride is bought from

i 175"
*-i F-s-es’——i 8" } I-— 3-65"——i
0ss” 06’ 06" Oes
A\ : ?ending allowances J J
@ all bend radii 15")
f Y 85"

| the local chemists. (Not remem-

I bering anything from his

ﬂ) schooldays about penny-weights

or grains, the writer persuaded

r
,,;'L [ N

Yo

(b)

Fig. 20—The dimensions of the copper tube from which the folded

dipole is formed.
Fig. 2b—The completed folded dipole.

Fig. 3 (below).~—Positioning the folded dipole.

¢. Centre line of
*——this member is
the reference
line for the
position of
the folded
dipole

Wood
‘ batten

Coaxial
lead-in

will have to be left to the ingenuity of the con-
structor. The writer adopted the device of making
a small loop in each end and soldering up. One
loop was attached by a stout fencing wire of gal-
vanised iron—about }in in diameter—to a main
roof beam of his garage. The other loop was
similarly attached to the front bumper of his car,
which had been run into position and jacked up
6in. When the jack was lowered the tubing
stretched very nicely and controllably. However,
with such methods one needs to give careful .

A o e e 8 e * s

Ve dia, copper tubing

the local chemist to sell him five
grams, which proved to represent
about five years’ needs.) Mercuric
chloride is very poisonous and the
usual precautions must be taken
with it, both in sdlid state and
in solution. It is dissolved in
a good quantity of water and some sodium
cyanide solution added to it. ‘The mixture
is then applied to a clean swab of cotton
wool and, holding the copper tubing with
a rag soaked in detergent solution (to keep away
any grease from the fingers), the tube is rubbed
briskly until it assumes a uniform silvery appear-
ance. After treatment the tube is then silver-
plated in the usual way. If any appreciable time
is to elapse between mercury treatment and silver-
plating the tube can be kept under cold water,
However, the exposed mercury surface deteriorates
in time and the aim should be to plate straight
away; no more than ten to 15 minutes’ delay
should be allowed.

After plating heavily, the surface of the tubes
should be polished with plate polish (not metal
polish, which removes too much silver).

Effects of Constructional Change

If silverplating is not carried out the aerial will
require different design. At the frequencies con-
cerned the material and type of surface has a
noticeable ellect on the spacing of the directors
as well as on the properties of the finished aerial.
The reason for this is not obvious and it has not
been investigated theoretically by the writer, who
records his findings without attempting an
explanation.

The reflector is next made up by cutting the
expanded metal to size and bending to the neces-
sary radius. This may be done well by using a
cake tin from the pantry as a bending bar. Such
tins often have a diameter of about 15in, so one
can hardly wrap the metal round the tin and leave
it at that, However, by judicious pulling a credit-
able bend can be made and the reflector can easily
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be checked against a circle of 10in radius chalked
out on a suitable surface. Fortunately, the
accuracy required here is not especially high.

A dead central hole will already have been
marked out to take the retaining screw, together
with a lin. diameter hole through which the co-
axial cable will be led.

Folded Dipole

All that now remains to be done is to mark out
and bend the folded dipole. Actually this is pro-
bably best done before silver-plating; although
polishing the bends is not too easy, the ready-made
dipole is easier to handle in the plating bath than
the straight tube from which it is fashioned.

The wooden batten is now marked with the
positions which the rods will occupy, and it should
be noted that the position of the folded dipole is
referred to the centre line of its continuous
member. The sides connected to the coaxial
cable are turned inwards toward the reflector. Fine
holes are drilled in the wood each side of these
positions so that when the staples are knocked in,
se(l:p:ing the aerial elements, the wood does not
split.

i Position of rod Rod in place
P/ Sy

staple |

! Fine holes drilled

Fig. 4—The method of securing the elements of the
aerial.

Connecting the Cable

When all the elements have been secured to the
batten, the coaxial cable (which should be of the
low-loss type) is pushed through the hole in the
reflector, along the underside of the batten,
through a hole drilled in the batten, and is brought
up so that the conductors can be connected to the
free ends of the aerial. The outer insulating layer
of the cable should have been removed as far back
as the reflector so that the reflector can make con-
tact with the outer braiding. The edges of the
hole are now pushed down hard upon the braiding
so as to make a good contact. Finally the aerial
is mounted on its stand and the job is done.

Outdoor Aerial

It will be seen that this construction is not
intended for out-of-doors use. If it is intended to
work it permanently on a mast additional precau-
tions must be taken as follows . . . The reflector
will have to be supported in some way. This can
be done by adding bracing across the_ aperture
with strips of polystyrene or Perspex secured to
the batten. The batten itself will preferably be
made of Perspex or paxolin as wood may warp
badly in wet weather and acquire a permanent set.
Two staples instead of only one should be used to
secure the directors, or preferably the rods should
be made a force fit with holes drilled through the
batten. All conducting surfaces should be coated
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a) in the plane
( ) of polap:'aisation

esto
polarisation

b) At right
( )thcrganc.g?
Fig. 5—Polar diagrams of the Band V aerial in the
plane of polarisation and at right-angles to it.

thinly with polystyrene varnish or epoxy resin to
avoid atmospheric contamination of the polished
silver surfaces. Paint is, of course, no use, and pro-
bably the best protective coating would be a few
millionths of an inch of gold, plated direct on to

the silver.

Performance

The performance of the aerial is as follows:
Centre frequency, 660Mc/s; power gain, greater
than 100; back-to-front ratio, about 1/60; band
width, 14Mc/s; beam-width in the plane of the
elements, 300 approximately; beam width at right-
angles to the elements, 34° approximately. The
polar diagrams for this aerial are shown in Figs.
5(a) and 5(b).

Transmission Schedule/

The BBC has kindly afforded the following
information about the transmissions now being
made.

Times: Daily (including Sundays), 9 am. to
10 p.m. (except when the channel is required for
outside broadcast links). Carrier frequency:
659-75Mc/s. Power: Peak 2.8kW, mean Y.4kW.
Modulation: Square wave, pulse repetition fre-
quency 1,000c/s (amptitude modulation). Identi-
fication: 3sec silence every 60sec. Polarisation:
Horizontal.

It is probable that when high-power trans-
missions are resumed the frequency will be close
to the above, since major retuning of the transmit-
ting klystrons would otherwise be necessary.
Meanwhile the experimenter can obtain experience
either with these transmissions or with the signal
generator referred to at the beginning of this
article.

There is one practical point of importance in
the setting up of the aerial for use with transmis-
sions. That is, care should be taken to erect
the aerial with accuracy. Since the beam width is
quite narrow, alignment on a compass bearing
alone may result in poor reception. The need to
apply corrections for magnetic variation and local
compass deviation is stressed if the compass is
used. It is probable that the most accurate method
is to use the sun, which is always due south at
noon GMT, or the Pole star as the reference. [l
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~ INTERFERENCE

SUPPRESSION

CAUSES AND CURES OF TVI

3 HE best way of proving whether or not an
electric tool or other domestic electrical appliance
is a source of radio or television interference is to
set up the appliance as it would normally be used
and observe the effect on one’s own receiver.. Before
the appliance is switched on, however, the receiver
. should be tried to ensure that it is free from inter-
ference and then it will be conclusively evident
that any interference from the speaker or on the
screen is caused entirely by the appliance under
test.

Wear and Vibration

Almost all recently made tools and clectric
motors are suppressed for both radio and television,
but, even with this type of equipment, there is
always the possibility that wear on the motor
brushes or commutator rotor will eventually cause
interference. Continuous vibration may also loosen
the internal suppression components causing
random bursts of very heavy interference when the
appliance is in use.

Sparking

Brush- \
holde

Brush \

\\
Rotati i&

Fig. l—interference can be caused by sparking
‘occurring between the brushes and commutator of
armature ‘type electric motors. The trouble is
aggravated by wear on the brushes or commutor.
Induction motors, which do not use brushes, are free
p from interference.

Brush
holder

What is Reasonable Sﬁppression?

It should be understood that perfect interference
suppression is virtually impossible to achieve. This
would necessitate costly anti-interference precau-
tions at both the receiver and source of interference.
Interference precautions at the source are, there-
fore, based on the assumption that the receiver itself
is installed with due regard to interference pick-up.

By T. S. Ferrlers

For example, if “ reasonable suppression is under-
taken on the appliance and yet a nearby neighbour
suffers interference because his aerial is mounted,
say, in the roof-space close to the mains wiring,
then it becomes the responsibility of the neighbour
—viewer or listener—to improve his installation
before making a complaint to the Post Office. A
radio dealer would advise on such a problem and,
if necessary, the dealer himself may consult the
Post Office.

The Effect of Signal Strength g

How much interference is seen on a picture or
heard from a loudspeaker depends not only on how
much interference the appliance is radiating but also
on how much signal the set is receiving. If the
wanted signal is weak, the interference may be
equal to or above the wanted signal, in which case
it would override the picture and sound and cause
extremely disturbing noises and flashes. On the

Sparking

Thermostat adjustment\;

Fig. 2—lInterference can also be caused by sparking

and arcing between the contacts of thermostats. The

arcing may be prolonged on ‘switch-off’ if the -
thermostat tension springs are weak.

other hand, if the wanted signal is much stronger
than the interference, then it may be almost
totally masked by the wanted signal and hardly
show up at all. d

Clearly, then, in areas where the ‘signals are
strong (close to a transmitter), a far greater level of
radiated interference can be tolerated than in }
areas where the wanted signals are weak. This
means that “reasonable ™ suppression in a strong
signal area may be looked upon as “ poor” sup-
pression in a weak signal area.

Manufacturers of electrical appliances usually
design their suppression circuits on the assumption
that there’ will be an average signal level at the
receiver, of a level, for instance, that would work
a television set adequately from an H-type aerial.
Such suppression would, therefore, be almost per-
fect in areas close to a powerful station, but may be
below “ reasonable ™ in areas where the signal
strength is very weak,

Radiation from Appliance >

Ipterferenge to television recepuon is almost
entirely radiated direct from the appliance and
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connecting cable. The appliance and cable, in fact,
act rather like a transmitting aerial and, the closer
the appliance to the receiver, the stronger will be
the interference. Thus, when an appliance is
checked on one’s own receiver some small inter-
ference effect will almost certainly be observed.
This test should, of course, be made with the set
receiving a signal, for in the event of there being no
programme, the receiver would be highly sensitive
to even the smallest amount of interference.

If the interference effect appears to be excessive
on the nearby receiver, it often pays to visit neigh-
bours to see whether their reception is being
affected. If the interference is highly disturbing,
steps should be taken to improve the suppression
of the appliance.

Cause of Interference

Interference ot the nature under discussion is
caused entirely by sparking taking place within the
appliance. Whenever there is a make or break in
an electrical circuit, sparking takes place. This
happens even when an ordinary electric light switch
is operated and may cause a small click on sound
and an instantaneous flash on vision. Such inter-
ference is so short-lived that it is not troublesome.
However, when sparking is prolonged the resulting
interference can be very disturbing.

Prolonged Sparking

Prolonged sparking takes place between the
brushes and the commutator of electric motors
having armatures as shown in Fig. 1. As the arma-
ture and commutator rotate, so the current is dis-
connected and connected very rapidly and the
sparking is almost continuous. This produces a
continuous buzz on sound and bright, horizontal
lines across the picture. The amount of inter-
ference radiated is almost proportional to the size
of the spark, which means that on a motor with
worn brushes or commutator the interference is
likely to be very high indeed.

Similar sparking occurs between the contacts of
a thermostat, as shown in Fig. 2. This happens
only when the control comes into or goes out of
operation. With a faulty thermostat, however, the
sparking on disconnection can be prolonged due
to arcing between the contacts, so instead of short-
lived interference, prolonged buzzing and flashing
may well be produced. Electric irons and electric
blankets cause this type of interference, but im-
mersion heater thermostats are often sufficiently
well screened by the earthed water jacket which
surrounds them, although they also may cause
interference.

The Cure

If the appliance is obviously defective in itself,
then this should be attended to before suppression
or additional suppression is contemplated. It
should be noted that there are two basic suppres-
sion arrangements—one for radio and the other
for television—and it does not necessarily follow
that radio suppression will have been achieved after
dealing with an appliance for television, and vice
versa. Where an appliance is affecting both radio
and television sets, it is necessary to combine the
suppression arrangements recommended for each.
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Suppressing TV Interference

When suppressing a motor for television inter-
ference, it is essential that the suppression com-
ponents be mounted as close as possible to the part
of the motor concerned. For example, if a choke
is to be connected to the brushes, then it must be
mounted inside the motor housing adjacent to the
terminal of the brush holder. This does not follow
to such an extent with radio suppression, for such
interference is mostly mains-borne, and the principle
in this case is to prevent the interfering currents
from travelling out of the appliance into the mains
wiring. We have already seen that with television
interference, direct radiation is the important factor.

Suppressing Radio Interference

Small chokes and capacitors have been _developcd
by various firms specialising in suppression equip-
ment, for inclusion inside the motor housing, but,
even so, ingenuity is often necessary in order to

Motor
tield
Live
Brush -
Suppression
Armature 02 compqnents
- To
=r= supply
AN
Brush
Neutral
Motor
tield

(@ ®)

Fig. 3—These suppression circuits are desi ned for

use on small appliances in areas of reasonagly good

signal strength and moderate interference: (a) and

(b% (above) are for radio and (c) and (d) (below) are
for television.

Suppression It
components

Suppression
components

SEFT2ISS
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accommodate a complex suppression arrangement
inside a portable appliance. If radio as well as
television suppression is required, it may be nec-
essary to fix the radio suppression components out-
side the housing.

With this 1n mind, Belling & Lee have designed
a series of suppression units that can quickly be
fitted to the flex lead within about 12in. of the
appliance. Similar arrangements in the form of
adaptors for plugging in at the power output
sockets are also available from radio dealers. The
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Fig. 4—These circuits are also for small appliances but have g better performance than those of Fig. 3 (a) and (b)
(above) are for radio and (c) (top-right) is for television.

latter  type are ineffective on television, but the
flex lead type are also suitable for television when
moderate suppression is required provided they are
connected close up to the offending appliance,

Moderate Suppression

In Fig. 3 are given four circuits for moderate
suppression of portable appliances. At (a) is the
simplest of radio suppression circuits and takes the
form of a capacitor across the mains input terminals.
If the appliance uses three-core cable (e.g., with a
green earth wire), the arrangement at (b) should be
used. Special capacitors for this purpose are avail-
able.

Similarly, at (¢) is shown the simplest of television
suppression circuits which uses a pair of television
chokes connected close to the brushes. At @ is
the arrangement for a three-cored appliance, but
here it may be better to include the chokes L as in
(b), depending on results. When checking the
success of suppression, it is essential to reassemble
the motor housing and run the unit in the normal
way with all the screws properly tightened.

Excessive Suppression

In weak signal areas, suppression circuits after
the style of those in Fig. 4 (a), (b) and (¢) are often
called for. Fig. 4 (a) is for radio and could be used
on a two or three terminal appliance, but if only
two conductors are used, it is stil] necessary to take
the junction of the two 0-005;.F capacitors to the
motor frame. Connection should be made to a
soldering tag clamp bencath one of the motor
securing screws.

The circuit at (b) is also for radio and gives even
better performance than (a). This is due mainly to
the two R:F. chokes L, which in this circuit should
have an inductance of about 1-5SmH.

The arrangement at (¢) is for television only,
and the improved performance is given by the use
of four television chokes and the two 470pF capa-
citors. As already pointed out, it is essential that
all these components. are mounted as close as pos-
sible to the motor unit, preferably in the housing.

Suppression Components

For television_ suppression of small appliances
there are two basic components, small chokes wound

on dust-iron cores and small 470pF ceramic capa-
citors. The chokes are rated at 1A or 2A, according
to the current requirements of the appliances, and
{hc capacitors must be rated at 300VW A.C., at
cast.

Capacitors for radio suppression should have a
rating of 250VW A.C. and delta-connected units
containing three capacitor clements, as in Fig. 4(b)
are available in values of 0-14F+0-005+F +0-005.F
and 01.F+001xF+001:F. Chokes for radio
suppression are somewhat larger than their tele-
vision counterparts, depending upon inductance
and power rating, but are also available in 1A and
2A ratings.

Fitting Suppressors

When fitting, extreme care should be taken to
avoid the possibility of internal short-circuits and
adequate insulation should be adopted throughout.
The components should be mechanically rigid and
wired in a sound electrical manner. Capacitors
greater than 0-05/F should never be connected to
the frame of an unearthed appliance, but this
should not be taken to mean that it is safe to run an
appliance without an earth. All appliances featuring
an earth conductor must for safety reasons be con-
nected to an efficient earth point, such as to the
carth pin of a three-pin plug. - |

FRIDAY, FEBRUARY 2nd, 1962

A FILM SHOW

(in collaboration with Mullard Ltd.)

CAXTON HALL, WESTMINSTER
at 7-30 p.m.

Send for your free tickets now, marking
your envelope “‘Caxton Hall” in the top
left-hand corner and enclosing a stamped
addressed envelope (at least 3%in. x éin.) for
the tickets.

The films to be shown will be announced
later, but, as in previous years, the pro-
gramme will be arranged to appeal to all who
are interested in radio.

The demand for tickets will be great;
order yours NOW.
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jEATURE cinema films,

especially old ones, are said to be
unpopular with viewers these
days. Maybe some of them are
rather bad and dated, but just
now and again we see on tele-
vision a film from the cinemas
which is neither ancient nor bad.
The ITV programme companies
have had a few good vintage
films but recently it has been
the BBC which has scored the
successes. One of these was
“Cast A Dark Shadow?”, a
modern mystery starring Dirk
Bogarde and Margaret Lockwood,
which had been adapted from a
stage play “ Murder Mistaken”
which I had scen performed by a
West-end company in London
and also by a repertory company
at Aldershot several years ago.
“Cast A Dark Shadow > was a
“ who-done-it”, with light
comedy and strong drama mixed
in the usual two-to-three propor-
tions but, in this case, including
a few novel twists. The story
concerned the activities of a
plausible young man who made
a habit of marrying wealthy
women and then murdering them,
in order to inherit their riches.

This basic plot sounds bald
enough, but the initial script
characterisation had been

elaborated by London and
repertory  interpretations and
additional “business” by the
players, all of which contributed
to the meatiness of the film.

The first wife-victim in the
film story, a weak drink-sodden
woman (who was assumed to
have gassed herself) was followed
by an ex-barmaid, of the hard
and brassy type, who had in-
herited a fortune and was all set
to be the next victim.

In the repertory version, the
parts of both wives was played by
Hermione Baddeley, whose
appearance in both parts was
effectively changed by make-up,
wig, clothes, and, of course, expert
character acting. This, perhaps
was the best performance of both
parts!
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Underneath the

Dipole

The BBC film cast Margaret
Lockwood in the part of the
brassy barmaid wife who was
nearly murdered, which role she
played with great skill, especially
in the production of an authentic
Cockney accent.

This was the type of film in
which television reaped the bene-
fit of prior stage production and
yet was not restricted by limita-
tions of two or three settings and
no exteriors.

I remember it as a good, but
not great, stage play and a grip-
ping film; but on television it
seemed to gain something in
presentation, Perhaps this was
by comparison with some of the
puzzling modern  kitchen-sink
cpics recently put before us on
television. If it wasn’t vintage
drama, it was first-class enter-
tainment with Dirk Bogarde and
Margaret Lockwood at their best,
and with Robert Fleming as the
solicitor who solves the mystery.
Since he played in this film he has
become a reliable solicitor-
character on many TV features.
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A MONTHLY
COMMENTARY

By Iconos

Vintage Tapes

Dramatic, comedy and docu-
mentary films are not the only
vintage entertainment put before
viewers. Now we are able to see
vintage video tape shows, and
there are no pieces of old tape
more welcome to our screens
than those which record the
diverting adventures of Tony
Hancock. The earlier series in
which Sidncy James was foil to
Tony is ¢ver welcome: and now
the BBC has reissued, after only
four months, the later series in
which Tony Hancock is the
central figure. Alan Simpson and
Ray Galton evolved a new
formula for displaying the
virtuosity of Hancock, and a
second viewing confirms that it
is first-class, and suitable for
many more showings.

The episode in which he con-
siders matrimony in turn with
June Whitfield, Myrtle Reed and
Gwenda Ewen, threc young
women with highly differing
characteristics, provided even

Y

1

This is an interior view, looking upwards,

of the 250ft mast at
Liandrindod Wells, central Wales, for which EMI Electronics Ltd. have
supplied a turnstile aerial array to the British Broadcasting Corporation.
This is one of five new stations which the BBC is building to extend its
television and sound services and to improve reception in the fringe areas.
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more laughs on its second view-
ing. Let us hope that the BBC
repeat these Hancock video tapes
regularly, just as they do the five-

year-old Hancock sound tapes on-

radio—they are all classics.

Comedy Classics

Comedy classics of the cinema
are not very often seen on tele-
vision. I can’t remember having
seen a Chaplin film though I hear
that this great comedian has
permitted a section of one of his
last films, *“ Limelight” to be
shown by Scottish Television.

The antics of Laurel and
Hardy used to be regularly shown
on BBC TV at one time, and
might once more be brought out
of the film vaults and given an
airing on television. A new
generation of viewers has grown
up and
these amusing buffoons.

Other comedy classics which
might (or might not) make the
grade, are the real vintage silent
comedies of Harold Lloyd, and
the slapstick adventures of Will
Hay and George Fommby jnr.

Sound Levels

One of the advantages BBC
television has over the ITV pro-
gramme companies is its unified
policy' as regards sound quality
and volume. The result is that
in all regions the BBC pro-
grammes keep reasonably even
in volume and quality, uninter-
rupted by fortissimo commercials.
The ITV companies, on the other
hand, are not all of the same mind
on policies which may affect the
uniformity of sound. Advertisers
who feel that their wares are
best pushed home by sheer force
of volume, have their actors
declaim the merits of the product
loudly and ,the recording rein-
forced by electrenic compression
of sound. Occasionally, this bangs
the “message” home to viewers
and also to the people living next
door, if the volume knob is not
turned down quickly! But it often
makes the next item on the pro-

gramme sound rather thin and-

feeble by comparison.

There is now a tendency for
ITV companies to make use of
electronic sound compression on
various items which depend upon
clarity of diction—so often miss-
ing these days in so-called plays
of realism.

IT. News uses compression,
for instance, without losing quality
and certainly with a gain in

may never have seen -
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intelligibility.  Electronic sound
compression mainly affects the
peaks of modulation, reducing the
top 15 or 20dB into 10dB, thus
allowing a higher level of volume
without overshooting. By its use,
whispered or throw-away lines
become audible instead of being
lost. This is an important factor
when the viewer has a television
set with a loudspeaker at the side,
operating towards the wall or
curtains in a room.

Programme Papers

The BBC also has uniform
presentation of its programmes in
its weekly journal in all regions.
ITV companies have very dif-
ferent ideas from one another on
the right and proper way of
producing a television programme
journal.

The London companies,
Southern, Midland and Anglia
have their own regional versions
of the ‘TV Times’, a magazine
publication somewhat like the
BBC’s journal in shape, but a
little easier in which to find the
night’s programme. Ulster, Scot-
tish Television and TWW have
‘The TV Post’, ‘TV | Guide’
‘Television Weekly’
respectively, which are all large-
page publications, more like news-
papers. Tyne-Tees and West-
ward produce ‘The Viewer’
and ‘Look Westward’ for their
respective regions, very fully
illustrated with photographs and
cartoons, but otherwise, in the
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rather more handy size'and shape
of the ‘Radio Times’. .

All of these publications line
up with the style of the film-fan
magazines of twenty years ago,
but with the benefit of more
modern  printing  techniques.
None of them carry technical in-
formation of any weight but all
are bright and informative in a
popular picture paper style, with
readable articles. British viewers
are better served with their
regional programme magazines .
than any other country in the
world. ’
The Roaring Twenties

It—or rather—they, had to
come. First the gay nineties, then
the plushy 1900’s, and now the
roaring twenties. I don’t know
whether the new craze was trig-
gered off by the authentic jazzy
sounds of the Tempegance Seven, -
but the days of the Charleston,
the Black Bottom, the Savoy
Orpheans and Red Nicholls are
with us again. ’ ’

The Warner Brothers television
series, “ The Roaring Twenties ”
seems to have appeared at just
the right moment with American
speakeasies, straw-boaters and
tuxedos as a background tq-
gangster melodrama in its most
elementary and—it must be
admitted—entertaining form. At
any rate, the TAM raiing
indicates that it kept quite a lot
of people awake at a late Saturday
night spot on several of the ITA
network stations.
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SIGNAL GENERATOR

£6.19.8 or 25/~ deposit and 6
monthly payvmentsof 21/68. P. & P.
5/6 extra. Coverage 100 Ke/s-
100 Mc/s on fundamentals and
100 Mc/s to 200 Me/s on hare
monics. Metal case 10 x 31 x 5iin.,
grey hammer tinish. Incorporat
ing three miniature valves and
Metal Rectifier. A.C. Mains

200/250. Internal modulation of
400 c.p.s. to a depth of 30%; modu-
lated or unmodulated R.F.. out-
put continuously variable. 800
milli-volts., O.W. and mod. switch
variable A.F. output. Incorpomtlng magic-eye as output
tndicator. Aocuracy plus or minus 2%

Cuh u.g.l%o. Plus Postage and

Cov erage 120 Kc/s-84 Mc/s. Metal
case 10 x 6} x 4}in. Size of scale
8} x 3Hn. 2 valves and rectifier.

mains 230-250 v, Internal

ted R.F., output contin-
uously variable. 100 milli-volts,
C.W. and mod. switch variable

ﬁ output and moving coll output meter, Grey hammer

od case and white panel. Accuracy plus or minus 2%.

ALIGNMENT ANALYSER  TXFE

A.C. mains 200250 v. Provides:
‘‘Wobbulator'’ (Swegd
Frequency) Operation, for FM/
ent linear {requency

swee up w12 Mcls From 400 kc/s
c/s. Capacitance Measure-

t, Two ranges provided
0-80pF and 0-13pF. Special l’?cl-
Te-

trans in

d.t-ormlned Cash %rlce £6.19.8.

x.us 58 P. & P. H.P, terms 25/-
t, plus 5/86 P. & P. and six

mont.hly payments of 21/6.

CHANNEL TUNER
Will tune w l.ll Bmd 1 and
Band RAND

aerial converter (instruc-
tions supplled) Complete

with knobs. 32,8 glus 4/8

TER TRANSFORMER
To suit the above, 200-250 v., 8/=, plus 2/- P. & P.

LINE E.H.T. TRANSFORMERS
With bulltin line and width

control, 14k can coll, 90in.
deflection on lerrite yokes.
Frame O.P., transiormer pi,
8 kV smoothing condenser,
Can be used for 14in., 17in. or
3lin, tubes. Complete with cir-
cutt diagram.

29 I Plus

46 P. & P.
¥ P

As above, but ror 6% lines,
£2.10.0, plus 4/6P. & P
l’oo\u&&ll,met suitable for the above (state tube), 10/- plus

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

2in. moving coll meter, scale cali-
brated in A.C./D. C voits, ohms and
milliamps, Voltag ranq C./D.C.
0-50, 0-100, 0-250, 0600 Mi llampso-lo
. @-u 0-100, Ohims range 0-10,000. Front
panel, range switch, wirewound pot
(for ohms zero setting), le switch
_._ = _._, resistor and rectifier, 19/8. P. & P. 2/-.
Wiring diagram 1/-, free with klt..

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

b e e -
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REBUILT TnAr:ﬂ‘s'rons‘
REPLACEMENTS Il KA L B
| OCBID 6/9, 2 OC8I
TV 619, | OC44 919, 2 OC45
' 8% Diode i1y
T U B E s GEC ™ (Ediswan
11469, XCl2) 819,
873 9. | XB1i3 819,
12 months 2-874 ,1, |
Guarantee ELLIPTICAL
2lin. .. .. .. 99/6 SPEAKERS

i7 in. .. - .. 90,_ Brandréew.sloc
15, 14, 12in. .. .. 70/ a7 x din.

€ e ancor bawt. refundabl PR
e 1
extrawithout old bowl, refundable SGOTGH BOY
§4 36724 and T4ARPA TV o8 ©
|4TUBES Due to purchase of ;;
Rental replacement
Ex-RENTAL SETS
17 in. £11.10.0
Excellent Table models, ITA{

if same received within 14 days.
Sim lenud
quanml Post
IN. stocks, Carr. 5/-.
BBC. Famous manufacturer

months’ guarantes.  Personal
;:g"occion advised. INS: Carr.
fae

14 in. £7.10.0

ITA/BBC, Identical to 17in. TV.
- |deal for Caravans, Waeekend
Bungalows. Chalets. etc. 12 months' guarantee, Carriage 20/a

RECORD PLAYER AMPLIFIERS

12 months® guarantee
MK. D.2. 7976. Latest design
incorporating negative feedback,
giving 4 watts undistorted out-
put. Valves: ECL82 and meral
rectifier. Tone and volume
control panel on flying leads. P. &

, 4f-,
MK. D3. 89/6. As above de luxe model, with separate tone
controls for treble and base boost, P. & P, 4/-

MK. D5. 39/6. New circuit employing ECLEO triode pentode
output valve flvm; 3 watts output. A.C. only. Mains isolated,
Single control for volume and on/off switch wv;h knob, P. & P,

/-

DE LUXE
RECORDER
CABINET

Beautifully styled, rexine
covered cabinet in Red
or Beige. Size 144 x 13
x 94in, Storage com-
partment in lid for Tapes
and microphone. Easily
adapted to Record Player
Cabinet. Ins: Carr: ;

Salvage VAL VE S Guaranteed
9d. each 7/6 Doz.. l 2/9 e 30/« Doz.
4D1, 6ALS, 6DI, 6D2, 9D2,

6LI8 6SN7 6U4GT, |o;:

DI52, EAS0, EB9Y, EFSO,
SPél, T4l, VR35, VRSI.

1'9d eac 17
6AM 6AT6, 6F1, 6FI12,
6F|3 '6F14, 6FI5, 6K7, 6P25, f
6P28, 3, D77, ‘DH77, | 21A6, 30CI, 3001, 30PLI3,
EB41, EF91, 277 | PCF80, PLBI, , PL83.

DUKE & €0. (London) LTD.

621’3 ROMFORD RD.
MANOR PARK El2
LFord 6001/3
Sand for Frae List




146

PRACTICAL TELEVISION

December, 1961

AUTOCHANGER KIT
Comprising three  Units,
Contemp. styled Cabinet,
size 17 x |44 x 84in, 2 valve,

watt amp. and 7 x 4in.
Quality Speaker. Variable
tone and volume controls
with feedback circuit and

B.S.R. 4-speed |2-record
Mixer Autochanger Unit.
BGN. PRICE only £12.10,0

Carr. 716. .

SPECIAL BARGAIN OFFER!

RECORD PLAYER KIiTS

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

SINGLE PLAYER KIT
Similar spec. to Autochanger
Kit except Player is 4-speed
B.S.R. T.U.9 Single Record
Player Unit. Attractive Con-
temp. Styled Cabinet. Size
13§ x 14 x 6in, with splendid
volume and reproduction.
BGN. PRICE only £8.19.6

Carr. 5/-

REFUND GUARANTEED

“WVALVESOUAM“Q% TRANSISTOF
T4 8/- | EF56 12/6 BARGAINS!
1R5, 183 776 | K184 8/8 BRAND NEW— BVA 1st Grade
a84, 3V4 7/6 | Eval gye | OC43 10/6 | 87 9/6
DAFIS 9/- | EY86 10/- | 0035 9/6, ‘ "‘? -
DF96 9/- | EzsoRl  7/6 | OUSID ue| OETIIA - 8/6
D o | bocs /6 | 210Ul 1578 O /8
DLY6 9/ | PCK80 o8| FANe 100 5/8)
ECLEO  10/6 | PoLss 1%/ | Al e &
ECLA2 10/8 | PLAL 12/6 [ xcCloL 8/6 2/9
EFH0 8/- | U5 12/8 | #B305 9/6 /9
SPEAKER FRET. Expanded Bronze PRE-SET T/V POTS. Full range

anodised metal 8 x Bin., £/3; 12 x Rin.
3/s; 1ixl2in., 4/6; 1’x1hln,. 8f-, etc.
TYGAN FRET (Contemp. pattern)
12 x I3in,, 8/=; 13 x 18in., 3/, etc.

SPEAKERS P.M. 3 ohms 24in. Elac.,
17/6. 3in. Goodmans, 18/6. Giu.
Rola. 17/8. 6in. Elac., 18/6. 7 x 4in.
Goodmans, 18/6, Sln. Rola, 20/.,

CONDENGERS-Silver Mica, Al
values, 2 pF to 1,000 pF., 6d. each.
Dltw ceramics fd, Tub. 450 v,

.. 001 mfd., .01 and
1/}50 v, 8d.; 03-.1/500 v., 1/-; 225
Hunts 1/3 5 T.C.C. 1/8, elc, ete.

RESISTORE—FULL RANGE 10
ohms—10 megohms 20% § w. and
§ow, 3.1 w, 5d.; (Midget t
modern rating), 1w, 64,; 2 v, m
10% msuh 1w, Bd: | w.

5% ¢ w., 94.;1% Hi-8tab, § w., 1/0
wIiwW ESISTORS. 23 ohms to 10K,
5w,1/8,10 w,, 1/8; 15 w., 2/-,

25 ochms—2 meg., 8/.

VOLUME OONTROLE—5K—2 Meg-
ohmg, 3in. SFINDLES MORGANITE
MIDUET TYPE, lHn dism. Guar,
1 vear. LOG or LIN ratios less Sw.,
3/-, D.P. 8w., 4/6. Twin Bterco less
8w., 6/6. D.P Bw., 8f-,

TURRET TUNER — BAND 1/
BAND 3, Ex. mfre. current
production offer—std. type 13-
chaunel unit, 33-3% Mc/s LY.
Complete  with PCC84  and
PCFR0 Valves anid colls for
channels 1-3.9. No knoba or
circuit diagram, but con-
nection data supplied.

Clearanoe Bargain Only 32/6.
Carr. 2/6. Worth § gns.

T Midget El U
values 1 mid. to 100 mid. 1/9 ea.

Transistor  Condensers—.01  mfd,
08 mitd, 8d.; .05 mid, .1 mfd, /=]
25 mid, 1/3; .5 infd, 1/6.

Standard
5in,, 800ft, oo .o 15/
ailn 900ft. 00 .. 18/8
Tin., 1,2000t. .. 81/~

Plastio T

RECORDING TAPE—Special Offer

American COLUMBIA (C,B.8.) 1st Grade P.V.C. TAPE. Fitted leader
and auto stop foils. Brand New, Boxed,
tan

K;xml 1/-, €. on ca. additional recl,
“lﬂg.lABO 3in. mfrs. Tape 2250t. 5/8, P, & P. 6d,

P.
Sin. 2/8, mn. 3/-, 5}hin. 3/3, Tin. 3/6.

and fully guaranteed.

Loog Play
a00fL, L, oo .. 19/6
12000, ., . .. 22/8
1.8001t. . 32/

RESTORE TV TUBE PICTURE
QUALITY & BRIGHTNESS

Pat. No.
83616l

JUST PLUG IN!
No technical knowledge required.

Lengthen the life of tubes suffering from low emission.

This Unit removes the cathode contamination, restores low
emission on ail sets operating off A.C. mains.

IMPORTANT. State name and address, make and modsl No.
of set and tube in block capitals, piease.

STANDARD MODEL .. aa

DE LUXE MODEL .. na
Postage 2/6 either model.

SINCLAIR ELECTRONICS

Dept. P.T.4, 18 NEWPORT COURT
CHARING CROSS RD,, LONDON, W.C.2
Terms: CW.0, C.O.D.

22/6
30/-

Reg. design.

TAPE RECORDER
KIT ONLY £16 10s.

Latest G-valve circult based on Mullard's
degign. Magic eye and tone contruls,
Priuted circuit  aiready wired. A
sensitive quality recorder, B.S.R. Amp,
Klt 96/- B.8.R, Tape Deck £8.10.0.

ro Amp. Kit £6.5.0. Collaro Tape
Doek ll! 10.0. Bet ot 5 valves 45/-.
8pecial Unit Kit —Hend  stap
for detailed list.  Handbook ¢ull
details) 2/6.

L——————————————————l

in stock. Model ¥MT1 § gos. ete,

Service. Send for complete hnrxun list,

SPECIALISTS

Terms C.W.0, or C.0). I) Post and Packing up fo | b,
3 b, 1/8, 8 1b., 2/, 10 5., 2/9. Hours: § s.on.—K pm.:

Jason Tuners—Approved Kits—comprehensive ranye
48-hour Alighment

RADIO COMPONENT

70 IRIGSTOOK ROAD, THORNTON HEATH. SURREY
Bst. 19, 7rlfphmu' THO 21%8
Lo,

l p m. W eds.

“SABRINA”

STILL WELL'IN
FRONT

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

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

12" now ... £5.00

For
14" to 17" .now <. £5.10.0} Single
21" now ... ... £8.0.0] Tubes
ALL C.W.0. Trade supplied

Special Bonus Scheme for Service
Engineers (reducing to: 12"—87,6,
14/17°—97/6, 21"—147/6)

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

SABRINA C.R. TUBE CO.

Electron Works, North Bar
BANBURY, OXON
Telephone 2390
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|  Letters to

the Editor
= )

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

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of 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.

ANTI-FFLUTTER CIRCUITS

IR,~I have tried most of the commercial
circuits of the above type but cannot yet
completely remove the flutter caused by aircraft
passing overhead. Surely it is not beyond the
bounds of possibility that a very efficient type of
AVC circuit could be developed which would hold
a picture steady except perhaps under the most
extreme conditions. Living on a “run” to
London Airport, I think we have about the worst
position in the country, and I would like to avoid
the very intense fade and glare which results from
the big planes passing over the house.—E. LEESON
(Kenton).

AN EKCO FAULT

SIR,—In your September issue in a reply to a

Mr. A. Phillips concerning a fault in his Ekco
T161, you have hit the right nail on the head. You
suggest that his trouble may be due to a weak
signal. I recently had two sets giving a similar
trouble and after much searching found that the
decoupling condenser in the LF. stage had gone
open circuit. This occurred on both sets and after
only a short period of use. The voltage rating is
correct, but presumably the condenser had
developed a fault and although replaced by similar
components the trouble has not recurred. — G.
BRETTENDEN (Harringay).

LINE SLIP

IR,—I would suggest to Mr Humberstone that
the washers were not originally in his set

(September issue). They must have been dropped
there after the set had been installed, as they were
presumably of steel and had been magnetised. The
magnetic field on the coils is negligible, and they
were probably lodged where they were found as a
result of the pull of the focussing magnet, and
when the set had cooled down they should have
fallen away. Is he sure they were not part of the
actual scanning yoke assemblv and had not in fact
become loose and if they are not replaced the coil
assembly may later give trouble. — D. GROVES
(Leamington).

RE-GUNNED TUBES

IR,—1I wonder if anyone has had experience with
the remade tubes to the extent that they could
suggest a possible cause for the trouble which I
have experienced with these items. I have had
several tubes from time to time, and from different
firms, but in nearly every case the tubes have
become erratic after a period of use. The fault
does not take the form of the standard failing
tube symptom, but rather resembles that found in
an area of weak signal strength, where the signal
fades. The picture suddenly drops in intensity, to
return after a few minutes in a rather dim manner.
Full black and white are not obtained, but in other
respects the results are normal. No adjustment of
controls has any effect on the screen, and when the
tube is next used it appears perfectly normal. The
sudden drop in brightness (contrast?) does not
occur every night and only after an hour’s use or
so. I feel convinced that it is the tube and that in
some manner the re-gunning process has this effect.
I did once try a replacement, but it takes so long
to change the tube that a comparison is not
practicable, and by the time the new tube is in,
if there has been any fault in the circuit jtself, it
would have cleared “itself. —G. BorHam (Kidder-
minster).

THE °“LINES”
UHF Tuners

There are several UHF tuners and typical in this
respect is the Cyldon Type UT. This has contin-
uous tuning over Bands IV and V through a 5-to-1
gear drive which may be further modified through
the manual tuning and indicator drive built into
the set. An earthed grid self oscillating mixer is
used and tuning is accomplished by Lecher lines
and a three-ganged capacitor.

Another idea, adopted by Ferguson and others, is
simply an additional segment clipped into the
existing tuner. This produces double mixing and
multiples of the oscillator frequency (usually the
third or fourth) are generated by a crystal circuit,
as shown in Fig. 1 (last month). The harmonics are
mixed with the incoming UHF signal by a second
crystal and so produce a first I.F., which is fed into

BATTLE

(Continued from page 120)

the mixer section of the standard tuner in the ordi-
nary way and changed into the LF. of the receiver.

Ferguson also have available a comprehensive
conversion unit that is designed for the Secnator
Phase II models. Thi: is in the form of a sub-
chassis and contains the L.F. stages, video ampli-
fier and flywheel sync circuits. When the unit is
installed it can be brought into operation by a
405/625 control knob which, although fitted on
some models, is at the present time disconnected.
It would, of course, be linked to the conversion
chassis and, with the addition of a UHF tuner or
adaptor, the receiver would be a switchable dual
standard model. The design of the conversion
chassis cannot be finalised until the standards are
fixed, but a completely converted model has been
demonstrated on the true CCIR system.
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Whilst we are always pleased to assist readers with their
technicol difficulties, we regret that we gre unable to supply
diagrams or provide instructions for modifying surplus equip-
ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 152 must be attached to all Queries, and if o
postal reply is required a stamped and addressed envelope
must be enclosed.

FERGUSON 406T

I have a Ferguson 406T which has been used
for two years on 250V without the voltage adjust-
ment link for 200V being removed. A number of
condensers have been replaced and the remainder
checked by shunting. Valves 6, §, 11, 12 and 13
have been replaced. When switched on the picture
is short top and bottom, split into two parts and
the screen is covered by numerous white lines.
After approximately 15 minutes the picture flickers
and fills the screen, but it remains divided into
two parts, . Movement of the frame hold then
produces & mormal picture. I have just
replaced the OAS81 interlace filter and would
appreciate any suggestions as to what to do next.
C. Violett (Hemel Hempstead).

Carefully check the printed wiring associated
with V5 and V12. Check the height, vertical lock
and frame linearity control are in good order. It
would seem from your description that there is
a minute crack in one of the printed wires,

K.B. OV30

My receiver is a 17in. K.B. New Queen Special
0V30. Could you please help me with two faults?
Firstly, when the brightness control is altered the
picture blows up and goes out of focus. The
second fault appears to be with the vertical hold
control. The picture is subject to intermittent
rolling. Once the picture starts rolling it takes
very careful handling of the vertical control to
stop it.—W. Gregg (Belfast).

You should first ensure that jon trap magnet
on the rear of the tube neck (if fitted) is adjusted
for maximum brilliance. If the effect continues,
change the R19 EHT rectifier, mounted on the
front of the line output transformer, inside the
screened section. With reference to the frame
hold fault, check the 12AX7 valve situated on the
right side near printed panel.

RGD Deep 17

Perhaps you would be able to help me on the
ollowing points regarding the above receiver. On
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replacement of V11 (EF80 sound LF. amplifier),
which developed a fault, the sound kept clicking
on and off after about five minutes warming up.
I found the sound, particularly on ITV, was not
as loud as it had been. I have since tried two
more EF80’s in this position, but with no better.
results. Could you please suggest a possible
solution? With regard to your July 1961 issue—
Servicing Television Receivers, page 519, about
PY32 failure—I have recently fitted a new PY32
and am puzzled about the paragraph stating
that pins 3 and 5 should be strapped together.
Should the resistors 90A and B be taken out of
circuit when you do this, or left as they are? Also
if the above modification is not done, what detri-
ment is there to the set—will the PY32 function
properly, or will it have a shorter life, etc.r—
J. Wormald (Leeds).

Original valves of the PY32 type, used a twin
anode construction, each anode brought out to a
separate pin i.c. one to 3, one to 5. Recent PY32
valves have a single anode brought out to pin 5.
As this passes the whole H.T. current, not half
as_before, the series resistor will drop twice the
voltage. To avoid this it is only necessary to
connect pin 3 and pin 5 together to place both
resistors in parallel, thus halving the voltage drop
which would occur across one. Check the 0-001uF
capacitor from pin 8 to chassis and that from pins
1 and 3 to chassis by replacement. Check
alignment of 1.22-23-24, and, if necessary, the
feed resistor R88. If sound is intermittent,
restored by a pulse, check C70 (0-1xF), C72
(0-01xF) and C74 (0-005uF).

MARCONI VT53

Could you please help me with the following.
fault. Adjustment of the contrast control gives
a picture at one end of its travel with no sound,
and sound with no picture at the other end. Also
the picture will not lock. R40 is correct. I did .
disconnect C32 from pin 3 of V10, but it made no
difference to the picture. I would have thought
that disconnection at this point would remove the
picture and so I reconnected again as it was before.
Also V5—the vision amplifier—has 70V on the
anode, the control grid, pin 1, has 12V D.C. and
the cathode 10V. The current through this valve
is from 30 to 40mA. The cathode voltage on the
CRT is only 30 because of the heavy fault
current through VS. Could you tell me how a -
12V positive appears on the control grid at all?
—T. M. Lloyd ?le.ondon, S.E17).

The video section is in a state of oscillation,
possibly due to L.14 being partially open circuited
(note the effect of replacing this with another
choke) or to incorrect vision R.F. alignment. Check
security of screening cans and realign L10-L7,
etc. Maladjustment of T.C. (sound rejector) could
cause the effect but this should not be altered
unless absolutely necessary. If the fault persists,
chgclé \;6 and the decoupling capacitors C11, C9
an 13.

SOBELL Ti92

Although I live within 20 miles of both BBC
and ITV transmitters, owing to surrounding hills,
reception is reduced to fringe area conditions. The

(Continued on page 151)
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MAKER’S SURPLUS
COMPONENT BARGAINS
WIDE ANGLE 38 m.m.

Line E.H.T. Trans. Ferrox- IC.R tube type CI7TAF. Overall dim.: 19 x 12 x 6in. J—
cube core, 9-16 KV ........ 10/6 LASKY’S PRICE Above Chassis less valves, C.R. tube
Scanning Coils, Low imp. ] less C.R.Tube |9 Gns. carr. & Ins. (L | s,nd Line Output Transformer, 7"71/6
ost 7/6.

line and frame
Ferrox-cube cored Scanning
Colls and Lipne Output
Trans., 10-15 kV EY51
winding Line Trans, with
width and linearity con-

19/8

trols, circuit dia., pair...... 50/- - All sizes in stock at lowest prices.
Frame Output Transformer.. 6/8 l C.R. TUBE type C17AF. separately, £6.19.6. l 17in. from '79/6. Send for list.
Fx;%me ox ilne block osc. we | Carr. & Ins. 19/6.
TAnSformer .............. e
Focus Magnets Ferrox-core.. 19/8 I Line Output Transformers with EY51, 29/8. Post 2/6. I 8 SE%R%NST:mgﬂ%e“gyrpe NE?,”QP

P.M. Focus Magnets,
cored
Duomag Focalisers ...

iron-

i/ #JGREAT TV OFFER!

90° 17in. TV CHASSIS

Complete with 13 valves and latest
Fireban turret covering all Bands I
and III channels. Valves: 3 PCF80,

Don’t neglect this final offer of well-known
C84, 3 6BW1, PCLS4, PCLE2 PYa2.

television products, all brand new, at clearance | Y%, Y61, Overall dim
wprices. Full data and instructions supplied. | Sxibixe
) Call or post your order without delay. i LASKY'S PRICE

less C.R. Tube £1 8-1 9-6
1110° SLIMLINE 17 TV CHASSIS |

Carr. & Ins. 7/6.
I Complete with 14 valves and 12-channel turret covering
Bands 1 and III. Valves; 2 PY82, 2 PL8l, Y52. I

Complete with new Brimar Cl'7SM
|2 PCL82, 2 PCF80, PCL84, 3 BW6, PCL89. Uses 17in. 9/6.

17in. tube, £23.19.8. Carr, & Ins. 1

IComplete with C.R. tube, £24.18.8. Carr. & Ins. 19/6.

Above Chassis less valves, C.R. tube and Line Qutput l
| Transformer, 99/6, Carr. 7/6.

LASKY'S FOR
NEW C.R. TUBES

unused £8.16.8. Carr. & Ins,, 12/6.
ISound & Vision Chassis. Printed circuit, all com- |

ponem,s wired, complete with valves: 3 6B’ l
I2e REGUNNED C.R. TUBES

&1 Py fg%o COvex"?lel s]l_,ze 4x 116 x 55191;8'(1801\1:115173
v ve .19, arr. ess valves, arr, 5/-
I s ! I GUARANTEED for 12 MONTHS

300 m/a Smoothing Cnokes. .
STANDARD 35 m.m.

10/6

A panaioter I PRESS BUTTON TURRET TUNER | mg,vm o g5 100 ik I08.
winding, Ferrox-cube . 17/6 pCovers all channels Band 1 and III also VHF/FM, : reun 0 12/6

Scanping Colls, Low IIF 33-38 Mc/s. Operated by 5 cpress buttons. Complete I 151n' 1216
line and frame’ ..... 718 |;V“‘2& "%1,"35 30L15 and Overall measures: | 17in] rect. 12/6

Frame or line blo X x 21in, 21/~
osciliator Transformer ... 4/6 | sme s _LA_“‘Y SIERTCERES 49/6 Bost2is

Frame Output Transformer.. 7/6

Focus Magnets: 207 EDGWARE ROAD, LONDON, W.2, | 33 TOTTENHAM COURT ROAD, W.I.
Flhegitirer o T useun

200 m/a Smoothing Choke 716 | BOTH OPEN ALL DAY SAT. Early Closing, Thurs. Mail Orders to Dept, P.T., Edgware Road.

] V AL V E ' .
éef I ‘EI F AC” NEW! TESTED! GUARANTEED!
1R5, 185, 174, 354, V4, DAF9L, DFSL, DKL, DL92 DLo4 .. Set 4 for 19/8
: SETS D DEo6, DKOG, LT Wator puie
RC unncd exvc 6K8G, 8Q7Q, 6V6G, 6X5G, or 5Y3G° .. .. o 1l
g IATGT 1V~ | 6L19 12/~ | 30FL1 10/~ | EBL21. 13/6 { EZ80  6/3 | U50 /-
. 1D5 /- | 6LD20 /- | 0L15 11/~ | ECC4 15- | EZ81  6/6 | Us2 4/
1H5GT 9/~ | 6PT 10/~ | 30PL1 10/8 | ECC81 ~b/- 7/~ | U8
TV Tubes INSGT /- | 6P25 9/- | 35A5 - ECC82 /3 | KT41 1%/5 U181 4/
1R5 - | 6Q7G 6/- | 3/5L6GT 8/3 ECC83 - | KT44 /9 U291 8/
154 - | 6QIGT 8/6 | 3574GT /9 | ECC84 8/3 | KT61  9/- | UABCSO 6/
Supplied from stock and despacched ||135 212 | EIMGR 218 | BAAT 83 | Eova %6 | MUis o8 | UBa- B
per British Railways SAME DAY. 1105 9 | 6U4GT 9/9 | AC/TH116/9 | ECF82 _8/ 40 9/6 | UBCaL 79
EOMPLETE NEW GUNS fitted in every | |3A5 /- | 6V6G 418 | AZB1  9/6 | ECH21 13/8 | Ni8 /- | UBF80 8/3
tube and fully guaranteed for TWELVE 3Q4 /- | 6V6GT @/6 | B36 8/6 CH35 8/, PC85 ~ 10/- | UBF89 7/~
MONTHS, 354 /- | 6X4 B/- | CL33  19/3 | ECH42 8/9 | PCC84 "7/8 | UCCes 13/3
3V4 /- | 6X5GT 4/9 | DAC o/- | ECHSL /9 | PCC89 9/8 | UC =
Mullard Mazda | [504c  4/6 | 7B6 9/- | DAFS1 5/3 | ECLB0 7/6 | PCF80 7/8 | UCF80 14/8
12in £4, 0.0 £4.10.0 | |BV4G 716 | 787 716 | DAF9S 7/6 | ECL82 9/- | PCF82 8/~ | UCH2L 13/8
N e e £4 0 b 5Y3GT /- |-7C5 7/6 | DCCo0 9/~ | EF39 _7/8 | PCF88 14/- | UCH4z ~ 8/~
I4in. MW | £4,10.0 £5. 0.0 }i57i6°  7/9 | 1C8 7/18 | DF33 9/- | EFa0 18/ PCL82  9/- | UCHS1 %/8
l4in. AW . £5, 0.0 €5.00 | |6aLs 419 | 7THT 7/6 | DFro1 3@ | EF4L  _7/9 | PCL83 11/6 | UCL8z _9/9
1Sin. 2 Volt ... £5.10.0 | |6avs 38 | 787 9/- | DF%  7/¢ | EF42 10/8 | PCL84 7/6 | UCLS3 13/3
15 in. 12 Volt ... £5. 0.0 6AQ5 8/- | Y4 /- | DHT6 4/9 | E¥80 4/ PCL85 13/6 | UF4l /-
1g tn 12 Y £5.10.0 6AT6 /9 [ 10c2 17/~ | D é/9 | EF35  4/90 | PENA4 11/- | UF42  5/6
B g o= G 6BAG /9 | 10P13 14/6 | DK32 11/- | EF8s6  9/9 | PEN36C 8/- | UFss -
in. MW .. £5. 0.0 £5. 0.0 | | 6BES /9 | 12AT6 "7/- | DKol "@/- | EF89  9/- [ PL36 1 UF8d /-
17in. AW L. £5.10.0 £€5.10.0 | | 6BHE /9 | 12A 5/- | DK92 7/6 | EFsl  8/8 | PLSL /6 | ULAL /-
2l in. MW (.. £6.10.0 £6.10.0 | | 6BJ6 /9 | 12AU7 6/3 | DK%  7/6 | EF92  3/9 | PL82 - | vrsa @8
21 in. AW ... £1.0.0 £1. 0.0 6BR7  12/6 | 12AX7  9/- | DL33 8/~ | EL33 9/~ | PL83 7/6 | UM4  14/-
; o A GBWS - | 12K7GT 4/9 | DL35 9/6 | EL4L  9/6 | PL84 8/ | URIC /-
MW =Magnetic Focus 6CD6G 27/3 | 12K8GT 9/@ | D192 6/ | EL42  9/- | PY32 13- | UUs  13/8
AW =Electrostatic Focus 6F1 10/~ | 12Q7GT 4/9 [ DL84 7/- | EL84 /6 | PY80 7/6 | U¥a 13/8
6F8G /6 | 12Z3  7/6 | DL96 /6 | EM34  6/9 | PYsl - | uyar /8
Plus 10/- for Carr. & Ins. 6F13 10/~ | 1457 19/6 | EABCS0 5/¢ | EM80 8- | PYs2 @/ 85 /8
e 23| %r: ML ERR® S IEMM 8- M o8| v ¥R
Other types not listed available, Please SKT6T 1/ LI- o 17;: o 3 /? Bl 3 | vss 28 | Vhita1 166
contiet= e 5‘ Rpeor 4o | Epvad 8- | B0 3’8 U%  Yae | Wi A
J. P. WRIGHT 6L18 274G 73 | EBFes /9 | EZ41 U26 oi- | zm /6
iocas Kaad, BEADEBS BADH) PR
103 Carr House Road, Doncaster %Xm lt"ar%el' 1ny od
i i H S amage
S 24 COLBERG PLACE STAMFORD HILL - fvansiycd. cxira
LONDON, N.16 STA. 4587 A8 OO0, Darcel 3
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| SOLDERING IRON

'Ia 30-watt 230-volts A.C. Portable, for light-

| weight applications. High stable heat
icharacteristics assure long life and safety in use. Features a
removable handle that may be used to cover the tip and barrel
o permit the iron to be carried safely even while hot. Com-
plete with vinyl bag, mains lead and plug. Size: overall length
104in. (64in. when not in use). Carriage free.

TUBES 15/-

31/74, 124, 153 Ex-RENTAL. Working Guaranteed.

Mg, 35).

!36/24-14K4 EX-RENTAL
REPLACEMENT STOCK
Carriage 56

SPEAKERS

5 inch—6 inch—8 inch—

14"

7 x 4 inch. Ex. manu-
facture salvage.
P. & P. 3/3.

SOLO SOLDERING

1276 7

§10 v., 6 v. or 12 v, (special
adaptor for 200/250 v., 10/-
extra). Automatic solder feed
including reel solder and spare
parts. It is a tool for electronic
soldering or car wiring. Revolu- !
tionary in design. Cannot burn, In light metal case w:th+

full instructions for use. Post 4/-,

MISCELLANEOUS

Insulating Tape. 75ft. by in. Sealed in metal tin, 1/, post 9d.
Rectifiers. 250 v. i00mA. Salvage, 2/9, post 173,
Co-Ax Cable éd. per yard. Cut to any length.
20 yards 276.

Voli./Tone Controls 2/6 per dozen. Assorted volume and
tone controls, stripped from working chassis, post 2/6.

9d. SALVAGE VALVES GUARANTEED

t4DI. 6D1, 6D2, 9D2, I15D2, éFi2, 6FI3, 6F|4, 6FI5, D77, DI,
D152, EAS50, EB9I, UI5|, ECC3|, EF50, EF9I1, Lé3, PM202,
UB41, SP61, T4I, UF42, Z77, U28BI.

Post on

1/9 AND 2/9
6AMS, 6AT6, 6F1, U22, U3I, § 6LI8, 6SN7, IOF1, I0PI3,
625, 6P28,  7C5, KTIC | 12AT7, 12407, 2001, 20P3,
| : , . | DH76, EBF80, ECC8I, ECC82
Lz319, B36 8D3, DH77, | pec3i eccas, ECCIL, EYSI, ||

EB4I, 'UBF80, PEN46, W77,

NISZ, N305 N339. wre, | K736, EFs0, EF92, PL3I.
KTWel.

Post |—9d. 6-2/-, [2—3/-,
*—hk—k—k—k—k—k—k—%k

MAIL ORDER ONLY

COMPONENTS LTD

623 ROMFORD RD., MANOR PARK, E.I2

Stamp for FREE Catalogue
Phone: ILF 6003

December, 1961

D. & B. TELEVISION ...

131 & 13la KINGSTON ROAD,

SOUTH WIMBLEDON, LONDON S.W,I9

FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY.
We are Open from 10 a.m. Untll Mi For any infor
or problerms you have Call or Phone, we are always pleased to help.

s
'

NEw ) SEND FOR OUR COMPREHENSIVE

iL.O.P.T. SCAN COIL L.B.0.. F.B.0., F.0.P.T,

LIST

Prices of nearly all makes and models, 2/6, post 6d.

Invaluable as a service aid. The finest list ever compiled.
Spectal quotations for the trade,

i Mullard 'I‘rln’liRiANsllstﬁ( Si OC44

Gepuine Mul sistors in sets o X: 1 ; 2, OC46'8;

1, OC81D; 2, OC8l's In matched pair. Including OASI, Diode,
for ONLY 22.2.

Genuine G.E.C, Transistors in Sets of 8ix: 1, GETS74; 2, GET

3; 1, GET114; 2, GET114's in matched peir; plus 1, GEX34

for ONLY £1.18.8.

———SINGLE TRANSISTORS PRICE LISTamm————

Mullard: OC44, 10/-: OC45, 9/-; OCI0, B/-; OCT1, @/-; *OCT2, T/t
OCT6, 7/-; OCT8, 3/-: *OC81, 7/-; OCBID, 6/-.

G.E.C.: GET®g74, §/-; GETST3, 8/68: *GETI114, 5/9.

* Available in matched78a1rs at 1/- extra.

Mullard Diodes: OA70. 2/9; OATS, 2/9; OABl, 2/9; OAS1, 3/6:

G.E.C.;: GEX34, 3/3.

All above are genuine manufacturers new 1st grade.
— SURPLUS TRANSISTORS
Red Spot, A F, OC71 and 72. Equivalent ., .. .. 4/3 each
White Spot, R F, OC44 and 45. uivalent oo .. B/- each
Diodes, general purpose .. .. e e« es .+ li-each

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

——EXAMPLE OF TRANSFORMER LIST c—m—
L,O.T. SCAN COILS
FERGUSON: (New)  (Used) (New) (Used).
108T, 15T ., ,, .. 69/9 85/- 60/- 35/-
2 v ee .. 89/9 35/- 60/~ 3%/-
E: (New)  (Used) (New) (Used)
V4, VT4, V7 o .. b2/8 35/- 55/« 35/-
VI7. CTM4., .. .. B2/6 35/- 656 35~
MURPHY: (New) (Used) (Used only)
V214, V240, V250 ,, . 80/8 - 45/-
EKCO: (New) (Used) (New) (Used)
21,28 ., .. .. 473 30/- 40/- 27/:
21,284, 263.. ,. .. b4/ 35/- 40/6 2%

REGUNNED CATHODE RAY TUBES-mmm—
all with 12-month Guarantée
ALL MAKES: 12in,, £3.15.0; _14in., £4.5.0; 17in., £4.15.0.
A‘lzg: tm-. for 90° tubes; 15/- for 110° tubes: B§/- for Electro-
static types,
SECONDS, with 12-month Guarantee—ALL MAKES: 12in.,

£02.15.0; 14in., £3.5.0 (when available); 17in., £3.15.0.
SECONDS, No Guarantee—ALL MAKES: 12in., £1.5.0; i4in.,

£1.15.0 (when avallable); 17in,, 15.0.

NOT APPLICABLE TO NO GUARANTEE SECONDS:
10/- aliowance on old tube if in good condition.,

rm’l‘ﬂl:} FABULOUS .R.T.D. TRANSISTOR SIXeoeeow®
LATEST ON THE KIT MARKET {
Spec.: 8ix transistor plus diode, printed circuit, superhet.
ferrite rod aerial. Automatic gain control to stop overloading.
Output 450mW in push pull, All components brand new and
guaranteed. Neat. small, two-tone grey cabinet. Two radios in
one, portable and car radio. Incorporates car aerial input socket.
Everything to build this superb Transistor Radio. Only £8.9.8.

VALVES—GUARANTEED 90 DAYS

AZ31  8/6/ECLS0 6/8!PCFS0 7/-1U26  12/-(UUS  6/8/6V6 8-
B34 5/8/EF39  B/- |PCL82 10/9|U31L 9/8/8P41  g2/3(10F1  4j8
D77 8/-|[EF50  8/9|PCL8S 11/8|Us0  8/6(dP61  2/3{10C1  10/-
DA77 4/6|FEF80  4/8|PCL84  9/8|Us2 Y-(W77  §/-[10C3 18/
DKSL  §/9|EF9L 3/-|PL33  8/8U191 9/- 277 3/-{10P13 9/~
DK92  8/-|EFpa  5/.[PL38  10/0|U28L 9/ (5U4 8/-]10P14 :I £
DLY2 5/9|EL33 8/8 -

3 PLSL  8/6/U30L 20/-5Y3  10/6|12AU7 69
DISEL 1810/ RL3sTRLY/e 8/9/Us01  22/6(5Z4  10/-20D1 /8

DLo6  7/8{ELss - (D182 O /!
L o 1-|UAF42  8/-(6ALS 3/-[20F3 -
EBSl 8- EYSI8R 8/-1pyq;  gllubcar 78 [6AMS  8f.|20Li 18/8

EBU3S 6/~ EY5l  7/0|py3d 10/-/UCH42 7/-|6CD6  R7/6|20P1 10/8
EBF80 9/6|EY86  9/8 pyyy o//c UF4l  8/6[8D2 8/./20P3 12/
ECC8L 6/3/EZ40  &/-|pyg) g [UF42 39 [6FI 5/«|20P4  16/8
EOC82  B/9|KT3SC 6/-|PYs2 6/6UL4L  7/3(6F12  $/-|278U  14/=

8/-|KT36  8/8|Pz30 10/-/UL46 7/3|sF1s 71-{30C1 -
ECF80 8/-(KT66 15/-(U22  9/8/UL44 11/8 (6F14  9/8(30L1  7j-
FECH35 9/-[PCC84  7/- U2 i ] 9/6(30 10/9
FCH81 @/-lpccsy s/eluzs  12/4UU8  14/6l6L1 12/6/188BT 14/-
These are.only eramples of our valves: if you do not see what you
require send ressed pe for special quotation.

Weerde ourselves that we can obtain and supply any TV spare
OUR GIGANTIC STOCKS INCLUDE: Line Output, Frame Qutput,
Sound Output, Line and Frame Blocking, Os¢. Trans. and Scan Colis for
any make or model Television. Please ask us for ANY components you
require we are almost certain to have them.

TERMS8: 8.A.E. all enquiries, C.W.0. or C.0.D. 3/- extra.
Postage on Valves, 6d. each. C.R.T.s lgﬂ inc. insurance.
SATISFACTION ASSURED, RETURN POST SERVICE.
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(Continued from page 148)

ITV transmitter (Band III, Channel 11, Caldbeck)
has only recently commenced and at present is
on daily test transmission. I have tried receiving
this station, using a BBC aerial only, but the
picture obtained is extremely indistinct. Do you
think a proper Band III aerial would improve
reception to any great extent? The BBC picture
received is quite good, but with a certain amount
of horizontal “ tearing ” which is quite noticeable
on the test card, but not so noticeable on an actual
programme transmission. Also the background,
especially when light, flickers a great deal. I was
wondering if a pre-amplifier would be worthwhile
for this Band. The advertisement I obtained re
pre-amplifiers also refers to diplexers and
triplexers. Can you advise me about diplexers and
triplexers please?—]J. Hornbrook (Keswick).

If you are receiving an indistinct picture from
the ITV transmitter using a BBC acrial, we think
it is quite likely that a good picture will be received
using an efficient Band IIT acrial, such as a
double 4 or double 5 array. The interference on
BBC is not due to a weak signal but to reflected
“ ghost ” sigrals. A diplexer is necessary to
combine two aerial leads to a common downlead.
A triplexer takes three inputs—Band I, Band III
and VHF radio on Band II—to a common down-
lead. In your situation efficient aerials are the
correct solution.

AMBASSADOR TV I5CC

There are three faults on this set: no raster,
no whistle from the line timebase, and no white
flashes when the channel switch is rotated. Upon
switching the set on there is immediately a flash
in the neck of the tube, and thereafter it lights
up normally. - The sound is perfect. The valves
line-up in the set is U301, 20P4, 6K25, 10P14,
10LDI11 and 10F1. The U301, 20P4 and 10L.D11
are faulty, but before replacing them I wish to be
assured that the flash in the tube is nothing serious,
which may result in the new valves being blown.
«~G. Harrison (Swinton).

Either or both the 20P4 and the V301 may be
causing the trouble referred to. The flash in the
tube neck is of little or no importance. The 6K25

is the frame genecrator and this affects the height -

and vertical hold aspects of the picture only. Being
a gas-filled rriode with a * flash point ”, a valve
tester cannot apply a satisfactory set of conditions
to make a worthwhile test.

FERRANTI 1476

I would like some information on the following
fault on a Ferranti 14T6. On advancing the
brightness control, the picture swells. I suspect
low EHT so the EY86 was changed, to no avail.
The same effect occurs if the contrast is advanced,
and also if the iron trap is moved carefully. The
PL81 and PY82 were changed without improving
things. The grid voltage on the tube is 0.50V, and
the video anode voltage is 140V. The CRT tube
is an electrostatic type. Do you think it is the
tube? The H.T. D.C. voltage seems correct, as
- does the sound.—T. V. Byrne (Farnborough).

You do not say whether the EY86 heater is
glowing normally or not at low brilliance. If the
heater glow is clearly visible and remains so
while the brilliance is advanced and the picture
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swells and fades, the new EY86 is at fault., If the
glow is subdued or hardly visible at all times, the
line timebase circuit must be carefully checked.

‘If the glow is clear when brilliance is low but

fades as the brilliance is advanced, although the
picture does not come in from the sides, the ion
trap magnet is inefficient or wrongly positioned, or
the tube is passing excess current. Try wiring &
1M resistor from pin 10 to pin 1 of the tube base
socket.

INVICTA 126

I am having trouble with this receiver, the
difficulty being that the valve heaters do not
light up. I have checked all the valves, fuses and
switches, but have made no progress, and would
be pleased if you could help me in this matter.
—Frank M. Lever, R.M.R. (Netherfield).

You will almost certainly find that one section
of the left side mains dropper has fractured.
Observe the position of the voltage selector plugs;
connecting to thesc are the sections of the mains
dropper. Carefully check these windings. If a
break is found, repair it or clean the end, unwind
a turn or two and wrap firmly around the nearest
connecting post. If the receiver does not have
two PY82 valves on the upper right side, remove
the chassis and check the single wire-wound
resistor, mounted on the lower. part. A black
mark on the body normally denotes a fracture
which necessitates a new resistor—130Q 10W.

ALBA Té44

The following fault has occurred on this set.
There is no picture or sound. All the valves light
up except the EY86, which I have changed with
no results, Also there is no spark at the EHT clip
on the side of the tube. The set was working
all right when switched off the previous night but
would not work when switched on again. Could
you please explain how to boost a fading tube?
—M. Evans (Gateshead-on-Tyne).

It would appear that the A.C. supply to pin 9
of the PY82 is absent. Check the three sections
of the dropper—350-30Q-300—which supply
pin 9 according to the setting of the mains plug.
The PYS82 itself could of course be defective. To
boost the tube wire a Sk 10W resistor from the
mains dropper to pin 12 of the base. If the
emission is not improved, remove it from pin 12
and connect to pin 1. This applies to the T644
only.

EKCO T22i

I have an Ekco T221 television which does not
give full volume. I have changed all the valves
and checked the voltages. I have found that con-
necting the AVC line to earth increases the
volume.—J. Bullock (Horley).

Your trouble is likely to be caused by an unstable
sound LF. strip and this is frequently caused bv
defective 0-003.F decoupling condensers. If
replacement of these does not improve matters, a
47k damping resistor across the grid winding of
the middle sound I.F.T. will stabilise the strip.

PYE V.T4

The frame on above receiver collapsed to a
single horizontal line. The frame oscillator and
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frame output valves were replaced, as was the
frame output transformer. Can you suggest what
else I can try to cure the fault, as the above
changes have not had any effect at all.—
F. Crowley (Hatch End, Middlesex).

We suggest that you isolate your fault to either
the oscillator or output stage. This can be done
by applying 63V A.C, from a suitable source
(CRT “live” heater pin), via a 0-1uF condenser
to the grid of the PL82. This should produce a
distorted picture some 6in. tall if the stage is
satisfactory. Frequent causes of your symptoms
are: an open circuit frame hold control, broken
scancoil leads, and faulty coupling condensers in
the ECC82 stage.

DECCA DM4/C

My receiver has recently developed the follow-
ing faults. The picture is quite good but is spoilt
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by very predominant scan lines, also the picture
flickers. The volume is quite loud, but on ITV
and VHF it has rather a rasping qual’* ' whilst
on BBC it emits a high pitched hum. _ should
be very grateful for any assistance you can give
me in curing these faults. —W Gibson (Pudsey).

On the right of the centre screened section, as
viewed from the rear, are three valves (all ECL80).
We would advise you to check the second and third
by replacement. The harsh quality of the sound
seems to suggest incorrect sound I.F. alignment
whilst the hum could be due to incorrect BBC
oscillator core adjustment or possibly excessive
input sigrnal. The oscillator coil core is adjusted
from the front; the channel selected, the fine tuner
set to midway, the knobs removed, and a long
non-metallic tool is inserted to the right of the
spindle to adjust the coil core.

Television
Filters

(Continued from page 122)

be fitted in the aerial downlead and tuned to the
frequency of the offending station. Fig. 2 reveals
how the arrangement works. At the frequency of
the unwanted transmission, a high impedance is
offered by the rejector, while at frequencies either
side the impedance is relatively small and so the
wanted signals pass through without trouble while
the unwanted signal is considerably reduced in
strength at the set input.

The success of this method depends very much
on the “ efficiency ” of the rejector. The circuit
should have a high Q so that the sloping sides of
the response are as steep as possible to prevent
them from embracing the frequency of the wanted
signals and to provide maximum rejection.

A circuit which has been proved for this work
is shown in Fig. 4 and its construction is shown in
Fig. 5. The coil is self-supporting in 18 s.w.g. wire
and is tapped at a quarter turn to provide the
correct impedance match and to avoid damping the
tuned circuit by the low impedance of the coaxial
cable. Tuning is by means of a low-loss air-
dielectric trimmer. For Band I eperation, the coil
consists of two turns with a }in. diameter and the
. turns spaced by the diameter of the wire. A fixed
30pF capacitor puts the circuit on Band I and the
0-30pF trimmer allows tuning from Channel 1 to
Channel 5. A picture of the response of such a
circuit is shown in Fig. 6, from which it will be
seen that the insertion loss is quite small (compared
with the datum line) while the rejection is quite
high and peaky.

This arrangement is suitable for suppressing
interfering R.F. signals at almost any frequency,
but, with very high frequencies, difficulty 1is
encountered in maintaining a sufficiently high Q.

Internal Rejectors

The circuits in Fig. 7 (a) and (b) show how
simple parallel rejectors are used in the circuits
of a receiver. At (a), L. and C form the rejector
in series with the aerial input. In this application,
the rejector is usually tuned to the LF. of the set
or to the image frequency.

At (b) is shown a similar type of rejector com-
prising L. and C, but when this is found in the
vision I.LF. channel, as shown, it usually serves as
a sound rejector or adjacent channel sound rejector.
A similar arrangement may sometimes be found
in the cathode circuit of the vision I.F. amplifier
valve. At the tuned frequency, the circuit
impedance is largest and purely resistive so that
heavy negative feedback occurs and reduces the
gain of the stage at the rejection frequency.
frequency the feedback falls and thus restores the
stage gain to normal. The cathode lead is usually
tapped into the rejector coil to reduce the load on |
the circuit by the valve cathode.

At Fig. 7 {c) is shown a four-terminal filter net-
work which is sometimes incorporated as a sound
rejector or adjacent channel rejector. This is called
a “ bridged-T » rejector because the action of the
circuit is rather like that of a bridge. In effect,
when R is adjusted for maximum attenuation the
bridge is in balance and the “ resistive ” losses of
the tuned circuit are cancelled out. In this way
the circuit exhibits a very high Q resulting in
extremely high rejection ratios,

(To be continued)
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'LAWSON

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
'OOT“MICRO FINE® ALUMINISED

PRACTICAL TELEVISION

DIRECT REPLACEMENT
Reprocessed TUBES

12 MONTHS FULL REPLACE-
MENT GUARANTEE
ENGINEERS WITH
EXPERIENCE

153

5T

LIGHT
OUTPUT

L{ef J

257

SIMILAR TUBE REBUILT
OR RECUNNED BuT NOT
RESCREENED

BRILLIANCE CONTROL —™

EXPRESS PASSENGER SERVICE—

Orders received by 3 p.m. are dispatched same day.

Special direct services to Scotland & Ireland inc, Eire.
TRADE AND QUANTITY DISCOUNTS

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

know that as a tube gets old, not only does it become Low emission
but the light efficiency of the Phosphor Screen also deteriorates (up
to 10%, per year).
continues if rhe 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 throughout (excepting the glass), and which
incorporate the wvery latest CRT developments.
activated screens, “micro fine”’ aluminising, high efficiency gettrer-
ing, plus Brand New electron guns by Britain’s premier manufac-
turers, Mullard, Mazda, Emiscope, Cossor, Brimar, Emitron,
English Electric, G.E.C., erc.

ALL MAKES AND TYPES FROM STOCK

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

This deterioration of the Screen obviously

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

12! = £4.10.0 [0’
11! - £3.3.0 )
15-17" =

CARR. and INS. 7/8

Gladly refunded
if you wish to return
your old tube
(excepting 12”)

. 10.0

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

ITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

15/-

12°-14" £4-15-0
15°-17" £5-5-0

21" £7-15:0 | auove

CASH WITH ORDER OR ON RECEIPT
PRO FORMA, ADD 12/6 FOR 0F OLD
CARRIAGE AND INSURANCE. TUBE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET
LONDON, Wi
REGENT 6404

HARVERSON SURPLUS CO. LTD.

83 HIGH ST., MERTON, S.W.19. Cherrywood 3985 /67

HARVERSON’S F.M. TUNER KIT

At last a quality F.M, Tuner
Kit at a price you can afford.
Just look at these fine
features, which are usually
associated with squipment
at twice the price.

% F.M, Tuning Head by famous maker. ¥ Guaranteed Non-
drift. ¢ Parmeability Tuning. Frequancy coverage 88-100
Mc/s. % OABI Balanced Diode Output. ¥ Two L.F. Stages and
Discriminator. s Attractive marcon and gold dial (7 x 3in.
glass). % Self powerad, using a good quality mains transformer
and valve rectifiar. ¢ Valves used ECCBS, two EF80’s and EZ80
(rectifiar). ¢ Fully drilled chassis. ¥ Everything supplied, down
to the last nut and boit. ¥ Size of completed tuner gx 6 x S¢in.
r All parts sold separately. Circuit diagram and illustrations,

'8, post free. (Free with kit.) Magic Eye B/6 extra.

MKRT METAL CABINET. Specially designed to house the
above F.M. Tuner, now available. Robust yet attractive design
in heavy gauge metal. Beautifully finished in a choice of Hammer
Grean, Hammer Grey, or Black Crackle. Front panel has
apertures for dial, control knobs, and magic eye.

Price Completa 25/-; P. & P, 2/6. Front Panel only 1078.P. & P.9d.

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 al! sizes
of quality rebuiit tubes at very competitive prices. Write,
call or ‘phone for your requiremants.

New silver
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“ HEATHKITS " can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD., Dept. PT/22/11. 138
Lewisham Way. S.E.14. Tldeway 6666.

Practical Television Classified Advertisements

RATES: 4/- per llne or part
thereof, average five words to line,
minimum 2 lines. Box No. /- extra.
Advertisements must be prepaid
and addressced to Advertisement
Manager, ‘‘Practical Television”
Tower House, Southampton St.,
London, W.C.2. 5

COMPLETELY REBUILT
C.R.T.s

Fully Guaranteed

14in, .. o0 .. £6. 0.0
17in, .. oo .. £6.10.0
2iin. .. oo .. £8.10.0

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

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

TRADE SUPPLIED

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

IVA. NEW and rebullt 'I'V tub

AE.: REDWATT TUBE ISTRI-
gU’lk‘?Rs 41 Denmark St., Wakeﬂeld.
or,

VALVES EX.TV sets 10/- doz. Lists
free. 14 Cricklade Road. Swindon.

Television Tube Shop

now stock

Tubes for every make of set’
OYER 600 TUBES IN STOCK

12 inch Mullard type e £4. 5.0
12 inch Mazda type ... ... £A4.15.0
14 inch Mullard cype .. £5,5.0
14 inch Mazda type ... £5.10.0
15 inch Mazda typ .. £5.45.0
16 inch G.E.C. & Mullard type £6.12.6
17 inch Mazda & Mullard type £6.10.0
17 inch G.E.C. & Brimar typo £6.15.0
2| inch Mullard type €8, 0.0

Add 10/- for insured carnau 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 tu

17 inch

Speclal Purchase of 110°,
tubes—

Slnght mark, Guaranteed for 12 months.
Mazda CME 1703 \ replace AW43-88,
GEC 7405A £6.

Shop Solled Tubes.

(Sll(h‘ scrau:hn or marks) Guaranteed
12 Ideal for d set. |2in.

3/l8 3/31 37%. Mw3|-74 50/., l4in.

W 36-44 52/6. CRMHI §5/-. |7in.

CRMI7I MW 43-64

Others available Irom ‘imo to time.
Please enquire.

Service Engineers

Our Rebate Scheme shows real savings

—tend for details.

Television Tube Shop
48 Battersea Bridge Road, S.W.I1
BAT 6859

AT
Just South of the Bridge. Open
Saturdays.

SETS & COMPONENTS

(continued)
SURPLUS, AND_ NEW VALVES,
guaranteed. S.A.E. for list. Also

reclaimed Valves, tested perfect; B/-

maximum plus 6d. postage each.
Genuine _ Valve bargalns. Valves
bought. Lewls, 46 Woodford Avenue,
Iiford, Essex.

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, 4216,

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

Baird 164/5/7, 172/5, 1812/15, 62/6.
Baird P2014/7, P2| 14/7, 58/6.

Banner BI12/4/7. 124, 4I2 436 65/-,
Beethoven B77, 80, 94 9, 65/-

lulh TV53 69'6; TV14C 8"6' TUG34

Conor 930-9 58/6; (new), 30’ (used).
Decca DI4/17, 58/¢; DMI4/17 SS’-.
Ekco T221, 231, 311, 284, 330
Ekeco d'!;lsl TC162, TCI66, TUI69 30/
(use:
Ferguson 992/6/8 66/9; (new) 30/- (used):
Ferguson 205-246; “’,' 306/8, 58/6.
Ferranti i473/4/5, 47/6: 14T2/T1225, 62/6.
Ferranti T1002/5, 55/-0 T129-138, 47/6.
G.E.C. BT, 1151/2 1746/8, 2250 50/-,
H.M.V. 1824/9, 1840-8, 2805-5902, 69/6.
K.B. NF 70/FM, MV/OF 100, PVP20, 75/-.
Masteradio T917, TE7T, T409/12, etc, 58/6.
Mcﬂldlaol TM/C/CR 51-2, 85/=; C/R 53

Mur:hy V 240/250/280, 65/~; V200, 4976,
Pyn/ am/lnvlm V4/7, VT4/7 LV30, FVI
8, T118-120, 58/-. CSI17, etc., 75/=,
New Sun Colls on ail above 65/-.
Peto-Scott TVI122/4/6, 676; TVI411, 72’6-
Philco 1457-67, 1717-47, l753-77 8776,
Philips 1114V, 1115, I437 1446, '89/6.
Pilot CV76, 77, 84, 7. etc. 65/-. TV94 89/6.
Portadyne TA I7 T237, T417, used, 396,
R.G.D. C55, I455/6, l755/6/7 nc_ 8976,
Ultra VT9/I7 etc. with U25 5 gm
Vidor CN4206-12, 59/6; CN41I7-3| 65!-.
We stock or can obtain most L.O.T.'s Scan

Coils, Frame O.P.’s and s
PLEASE SEND S A E FOR IMMEDIATE

Callers welcome. Op'n all day Sa!ul'dl;.
Terms C.W.O. or C.O.D. Add 2/6 P. & P.

NEW TV BARGAINS

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

TELEVISION CONSUMER
SERVICES LTD.

112 CAMBERWELL RD., S.ES5
: RODney 7917
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DARLING . . . I could sit and admire
it all day long now I've a Prime
Electrics TV tube. Carriage free,
year's guarantee. 12in., l4in. 95/-§
15in.. 17in. £8; 21in. £7/10/0. S.A.E.
38 Queensda‘e Road., London, Wll.

TV TUBES

12 MONTHS" GUARANTEE
12in. and |4in, £5.0.0
15in. and 17in, £5.10.0
2lin. £1.10.0

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

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

ELECTRICAL . . ..
o\ FACTORS

OFFER THE FOLLOWING
UNREPEATABLE BARGAINS

Brand New Television 12in. Tubes,
Type M.W. 31-74. £2.19.6 (Carr. & Ins. 12/6)

Salvaged TV Chassls, 30/-, 45/- carr. Ultra
)

814, 815, 817, H.M.V. 825, 1829,
1840, Philips 1746V, I748U/45 1726U/15.
1446V, 11I5UF/45. 1115U/15. K.B. KF50,

F.V. 30L. H.F. 40L, J.F.40. Ferguson 993, 998.
McMichael T.M.54. Ambassader T.V.IIT.M.
G.E.C. 6542 Sobell. T.S.14. T174. Master-
Radio, T.D.7T, T917. Many Others.
Salvagcd guaranteed 2/9 each. 30/- dozen.
10F1, EF80, EF9I1, EB9i.

Short List New Valves

EFI83 716 | 6FI9 8/6 | 30P4  12/-
EFI84 776 | 6F23 10/- | 30FS 6=
U2é 96 | 10LDI2 86 | 30PLI_10/6
Ui93 8/6 | 10FI8  9/6 | 30PLI3 1276
PCC89 1176 | 30CI 8- 1 30FLI 96
6D2 §/- 1 30Lt 8/- | 30LI5 1076

Fantastic clearance of Sterso Amplifiers,
including two Mullard ECLB2 and EZ”.
pilot lights, knobs, one speaker circuit
diagram, etc. £2.19.6 (carriage 3/6). -

TELEVISION COMPONENTS AT
BARGAIN PRICES
Please write for your individual requirements.
S.AE. for Free Lists
4 HENDERSON ROAD
EASTNEY : PORTSMOUTH
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Television

Picture Tubes

Twelve Months
Manufacturers’ Guarantee

12inch ALL Types £5. 0.0
14 inch » " £5. 10. 0
15 inch s » £7. 0.0
16 inch o » £1. 0.0
17 inch 0 5 £1. 0,0

21 inch @B 0 15. 0
Deposit 20/- plus 12/6 carriage.

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

A few shop-soiled tubes at £4.

(athode Ray Tube Service

35 Broomwood Road
St. Paul’s Cray, Kent
Orpington 21285
FEBUILT TUBES, 18 months guaran-

tee: free advice. S.A.E. to G HURST,
3 Coniston Road. Sheffield 8.

In Scotland . . .. ...

RENVUE
for Better Value

COMPLETELY REPROCESSED TUBE
(NEW GUN, RESCREENED,
ALUMINISED) -

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

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

14in. Types oo o £6. 0.0
12v., 15in. Types ... oo ... £7.0.0
2v., 12 and 1Sin. Types ... . £6. 0.0

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

1Zin. BBC and STV Receivers ... £19.0.0
COMPLETELY OVERHAULED AND
FITTED WITH PROCESSED TUBE
STV and BBC 14in. Receivers ... £2.10.0
COMPLETE WITH VALVES AND TUBE.
CALLERS ONLY. CARRIAGE EXTRA,
OPEN SATURDAY AFTERNOON ’

Renfrew Electronics Lid.
Anderson Drive
Benfrew :  Scotland

Tel.: Renfrew 2642

T

Practical Television Classified Advertisements

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

TESTER
EXAMPLES
FULL CATALOGUE 9d.
VALVE HOLDERS
American Octal .. o .Bf~doz.
Noval .. Bd.ea.
RESISTORS
Card of }W Resistors, 72 valves
covering complete 10% range
24/- per card.
Full range of separate Resistors,
Condensers, cte.
VARIABLE CONDENSERS
3-30pt concentric trimmere 3/- doz.
Banks of &x compression
trimmers, 3-30pf.. .. 8. ca,
GEC CRT's (SALVAGED)
BPECIAL OFFER
16in. G.E.C. 6901 .. 301-ea,
< 1%n. Q.E.C. 7102 ., 10/-e.
LT61 Feruonal Callers Only
oo ¥S lssMis ana 18Mies TURRET
PT¢ 2/6
Pal 2/8 TUNERS, less valves
PaL 218 tex recervers) . .. 1g/6
PCCRE 4)- We can often lupph jor the actua)
PCFS0 &/ wet you want 10 {it the tuner in.
pPCLs2  4)-
PCLE3 4/
PCL34  4/- TRANSPORMERS
PEN4S 2/6 CRT Boost Transiormers.
PE:‘HT 216 2V, 4V, 8V, 10V, L3V
PL3R &)= State which required .. 12/Gea,
PLHL 4)- Heavy Duty Output Trans-
PLA2 4f- formers. 6 ratioe from 13 : 1
Pix3 4~ o431 .. «.28/-ea.
::l\‘i‘l :" Miniature Output Travs. .. 3/9 eu.
PYa3 “: Standard Output  Trans-
PUO 4- 1ormers, Multismatch .. 10/-ca.
8P4l 1/8 Transistor Dri\'ers: 1-1 CT 10/-ca.
BP42 2/8 U-1 CT 12/8 ca.
8PAL 1/3 1 Transistor Om.put e m CT 10/-ca.
L3l 4 CT 10/- ea.
g‘:ﬂl) ;II(; Microphone 'l‘rnm.(ormtrl.
VP4 4. ratio 65 : 1, «+35/«ca.
vPiB  4)-
W ‘:IIG 1F. TRANSFORMERS
763 gje | Standard 463ke/s .. 12/6 per pair
268 2/8 Midget 465 ke/s .. 18- per pair
790 173
s, B AUTO TRANSPORMERS
6ALs o/8 [ B0V . e 67/6 ea,
gAMG 13 100w 27/6 es.
sBw?  4/- 30W ., 20/~ ea.
6BX6  2/6
Hes 4/-
6D6 4. TMNSIST’(;:I&{I;) FAULT
412 1/8
8F13 1;3 Fnables faults to be located
635 2/8 yuickly, Consistn 0l a two-
8J7 2/6 transistor muliti-vibrator in & box.
g;_:g g;g Complete with battery. ae/8
3
= CRYSTALS
9D7 4/~ GENUINE MULLARD. Boxed
1wc1 4 | oas 8/- QAS1 8-
1002 4/- 0A70 3/- OA83 3/-
}8;‘})11 :;- OA7Y 8/- OA9L 3/6
wee TRANBISTORS
20PL  2/8 OC16W 48/- oC?s 8f-
20P3 4/ OCly 48/ 0C72 8/-
20P4 4/ Oocue 28/ 0CT8 8/-
20P5  4f- ] OCat 11/ oc1s 8-
2518 2/8 oL4s 10/[- 0csl 8/
30C1 4/~ 0C70 6/6 ocs2 18/
30L1 4/ oC71 /8 OC170 17/6
30PL13 4/-
32 2/6
42 2/6 TERMS: C,W.0. or C.0.D.

Orders under £1, P. & P. 1/3,

43 2/6 v
807 4~ \V Opea till 11 p.m. most days,

3d.stamp for list or 9d. for full catalogue.

ARION TELEVISION

4 Maxted Road, S.E.15 NEWX 7152
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C. EDWARDS

1070 Harrow Rd., London N.W.10
Ladbroke 1734

500 S/H TV Sets must be cleared

as taken part exchange. Condition

unknown.

ALL SETS COMPLETE

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

14in. ,, 6§0/- , 0 75/-

17in. ,, 85/« m 125/-
Plus 15/- carriage

Guaranteed Valves

10C2 10!, 20D1 6/-, 86K25 8/,
PL33 10/-, PL81 8/-, PY81 8/8,
PYS0 76, PZ30 10/-.

each for

16 TEsTED VALVES 2

YES! Ali popular TV types, fully tested
—only 1/6d. each.

Minimum order: four (post free} One
dozen, your choice—only 16/- (post
free).

Clive Middleton, 11 Hazelwood
Road, Hale, Altrincham, Cheshire,

Altrincham 5025

RECLAIMED TELEVISION VALVES.
EF80, EB91, ECL80 2/- each:
PCC84. PL8!. PY8l, PY80.

Postage 3d. per
valve. THOMAS, 30 Heolcradoc,
Tomma, Neath.

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed one year,
full range ol aerials and fittings, L'T.V.
boosters, valves. brayhead tuners, T.V. sets,
transistor radlos and all electrical apphan-
ces. Co-axial cables and house wiring
cables, fluorescent fittings.

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

G. A. STRANGE

BROADFIELD, NORTH WRAXNALL,
Nr. Chippenham, Wilts, Tel. Marshfield 236

IMPORTANT NOTICE ! !

The Finest Replacemen® ’

“LUMENAR”

Tube now avallable with new low price
12in, .. .. £5.10.0
14in. .. . £7.286
17in. .. .. £8.10.0 2
2ln, . .. £11. 0.0

Carr Mns. 10/~

“LUMENAR"” Tubes are made by
MULLARD, The Original Manufucturers
and are Fully Guaranteed.

C.W.0. to:

REDWATT TUBE DISTRIBUTORS
(BVA Specialists)

41 Denmark Street, Wakefleld, Yorks.

(Continued on next page)
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LINE OUTPUT
TRANSFORMERS

'SCAN COILS
SPECIALISTS

Models

Spares available.
T301, T304, T394, T484,
T494, etc. ... oo .. 8%6
AMBASSADOR:

Spares supplied.
ARGOSY:

Most models available.
ARMSTRONG:
Spares supplied.
BANNER, BEETHOVEN:
Spares supplied.

TVIIA, 118, 12A, 128,
'BIBGHA, 128, TRGI2A,

TVG26, Tvi2, Tv3i,

Make:
ACE:
ALBA:

Prices

BAIRD,

BUSH:
45/

4, .. 8976
TV53, TV56 T57, TV57. ... Rew’d
TVG 58 TV62 TV63 TV66 only
TVE7, etc. ... e e 6916

COSSOR:
90 & T, 931, 933-4-5 937,

938A & F, 939 & A&F ... 596
9437, 940-946 945 9458,
949 ... oo o - 6976
CHAMPION COLUMBIA:
Spares supplied.
DECCA:DI7 & C ... 696
DMI, DMZC DM3 DM4/C 65/-
DMS DMM DMI7
555 ... o . 650
DEFIANT:
TRI453, TR1753 ... . 596
DYNATRON:
Spares supplied.
EKCO: TS93, TCBIO2, TSIOS,
75114, TRCI24, TCi38,
75188, TS193 85/
TRC139, TC140, Tl4| v
142 7976
T|6| ‘TCI162, TIE4, TIES,
7976
CZO@ TVi09, T23i, T2210,
T23IF, T248, T28 T‘ZM
T293, ete. ... . 58l
ENGLISH ELECTRIC'ETRONIC:
Spares supplied.
FERGUSON:
1037, 105T, 1137, 135T,
1457 . 6616
941T-953T inclusive - 5%6
991T-997T inclusive . 6616
2037-246T inclusive e 696
f e 651n
FERRANT
|4T3 14T3F, 14T4 . 450
IKI&F IFT3&F. 5 45N
l7K4&F 178K4 & F, ... 45/
1774 & F e 450
1475, I7SK5 17K5 . 451

Scancolls, Osc. and Output Txs. for all
above makaes available.

Post and Packmg 2/6. sC A0 .D. 3/6 extra,
nquiries

(Continued End Column)

WYNDSOR TELEVISION

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

C.R.T.s

At No Extra Charge
12 Months’ guarantee
12° & 14 .. £3.10.0
177 .. £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

BRAND NEW and BOXED VALVES
GOY. & MANUFACTURERS’ SURPLUS

1.4 2/6 PL81 10/- EY51 7/8
EBS1 §/- F80 8/- EY88 7/8
EF91  3/- PCC84 7/8 ECLB0 8/8
ECC81 b/- CL82 10/- ECC82 7/8
954 8/- PCL83 18/- ECC83 /6
12A6  3/8 PCL84 10/- EMS85 7/8
1 S/8 PCC83 14/6 EL42 8/6
6K7G 13 PCC89 11/6 EL4l 8/8
6Q1Q 5/ PCC85 8/8 EL34 @/6
8. Woodward, 56 Wiverton Road,
Forest l?lelds. Nottingham.
TUBES—VALVES—SPARES
TUBES ¢ mon. Gulr. FITTED FREE
8-10-12in. 30/-. 40/-. 171n, 50/-.
VALVE 50000 n tock, 1,000 types.
All set tested before despat.ch.
Examples:
SUA 4/6 BC4l  @/- § N37 4/8
5V4 4/6 BC20  4/8 | N108 10/-
524 48 BF80 6/~ | PCC84 4/6
6AUS 4/8 BL31 1%2/6 | PCF80 4/8
8AQS 4/8 CC81 3/- | PCL82 4/8
6BAS 4/8 CC82 8/- | PenAd  bj-
6BES 4/6 CC83 8/- | PL38 10/-
6BG8  10/- CC84  4/8 | PLS] 4/
6BWE 4/ CC85 4/8 | PL82 4/
6DCs  17/8 CC91 4/ | PL83 4/
6CHS 4/ CH35 @/- | PY3l 4/
6C8 - CH42 6/- | PYB0 Y
[) 4/8 CF80 4/8 | PY81 4/i
68L18 4/6 CL80 %e PY82 4/
6P25 4/- CL82 /- 1 P 4/
8ve 4/6 F80 . 2/- | R19 k1]
6X4 4/8 ¥86 4/6 | MU14 5/-
87 4/8 F92 4/8 | T4l £/-
Y4 4/6 L.38 4/8 | U2 4/8
10C2 6/~ | EL81 4/8 | U24 718
10F1 3/- | EL9O 4/6 | US 10/-
10P13 8/- | EL91 4/8 18/
2BH7 6/- | EYB1 4/ | U3l 4/
20L1 6/- | EYBS 4/6 | U3 4/
20P1 4/8 | FC4 5/~ | U191 k1l
P3 8/ | KT36 4/8 | U201 6/-
185BT 18/6 { KT88 9/6 | U443 %/8
36 45[6 ET81 4/8 | UL41 4/8
DDT4 /- | KT88 76 1 UL4d 6/-

Most Pre-war 4. 5, 7 and 9 pin valves of
British, Euro and American manufac-
ture. 5/- ea Postage lnd packlnz 6d.
T valve. Ordeno T £l—{re
NEW TRQN?IBTORS. Red S pot £/6. OC45.

0C72, 7/8, OC35 (1 watt powar), 0Cc201

(Sﬂlcon) /- MQ 3d each,
SPEAKER! .81n 5/-. Postage 2/-.

LINE OUTPUT RAI\QF. from 20/-.

CONSTRUCTOR’S PARCEL. 21bs. assor-

ted components from TV Sets, resistors.

condensers, ts, electrolytics,

holders, etc.. 7/8. Postage 2/8.

VALVE PARCEL. 12 va.lves all different.
as taken out of TV sets. ideal spares. 8/6.
Post and Packing 1/6.

Send stamp with enquiries or for full list
of 100 valves, tubes. transistors, etc. to:
“ST, JOHN'S RADIO”, 8 Jews Ro
London SWIS. Phone: VAN

valve-

December, 1961

LINE OUTPUT
TRANSFORMERS

SCAN COILS
SPECIALISTS
Make Modeis Prices
G.E.C.: B8TI25|, BT1252, BTI746,
BT1748, BT4743 496
BT4643, BT5147, BT5246-
48 89/6
BT5348-BT5643R mclusnvo 4:,‘
H.M.V.: 1824 & A to 1831 mcluslvc 6776
1840, 1841, 1842-1848 67’6
INVICTA:
Ti18, T119, T120 .. 55
All other models availabie.
K.B.: LFI’SO LVT50, LFT60,
MV .. 10776
All models “available, etc.
MARCON:!:
All models available.
MASTERADIO:
Al models available.
McMICHAEL:
All models available.
MURPHY
V200, V202C ... .. 576
V240, V250 oo . 95l
PAM, PETO SCOTT PHILCO:
All models available.
PHILIPS:
1768V, 2168V .. . 1050
All modals available.
PILOT: All models available.
PORTADYNE:
All models available.
PYE: CTM4 FV4C Fv4COL ... . 85/
V4, VT4, V7, VT7 . 550
LV30 FVL, FYIC.. 696
CBI7F, CTMITF, CWI7 ... %6
cwizc, CWI7CF,
CWITF, ate. . 6978
All models avaitable.
KRAYMOND:
All models available.
REGENTONE:
All models available.
R.G.D.: 60I7T, 7017, C54, etc. ... 5%6
All modals available.
SOBELL:
TS17, T346 e 65/
All models availatle,
STELLA: ST57 . 1057«
6I7U sT86210, e 1057
T89 b %% .. 1057
STRAD, TELEVOlCE, TRUVIEW:
Available.
ULTRA: 86 series, 815 series, with
25 etc., complete . 7906
All models available.
VALRADIO:
Spares available.
VIDOR: CN4217-CN423| inclusive &8/=
WESTMINSTER:
Spares available.
WHITE-IBBOTSON:

Spares available.

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

Post and Packing 2/6. C.O.D. 3/6d. extrs.
All Enquiries S.A.E.

WYNDSOR TELEVISION

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

goo TELEVISIONS, all makes from
working. 10/- not. Callers only.

till 6 including Sats. 39 White-
horse Lane, Stepney, London,

Practical Television Classified Advertisements

FOR SALE

(continued)
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FOR SALE

(continued)

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

TV AERIALS POST FREE

UNBEATABLE QUALITY
- . AND PRICES.

LOW LOSS CO-AX CABLE

. YD.

CATALOGUE AND CABLE SAMPLE FROM
A.E.S.

I3 ST. THOMAS STREET, WEYMOUTH

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS. 175a Godwin Street.
Bradferd 1.

TV’s FOR SALE
PRICES REDUCED
BBC/ITA in C.R.T,
working order Good Rebuilt
Ultm VT815 KB LVT30 £13 £17
llln kco T221 or T283 £1!
14in, Ferguson 992 co .. £9 £13
1lin, Pluuy RGD .. .. £17 1
8end for Lists Carr. Paid

CADMAN'S

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

GARRARD 210 £9/8/8; 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 uamy. 32/6. Full list
from—H AMES, 21 Claremont
Road, Twlckenham Mdx.

Star TV Tubes
70/-

all sizes up to and including 17in. includ

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED,

L4RAL282 (FULOD) type 250 v,, 250 maA, 18/6;
L4 RALZR3 (FU31) type 250 v., 300 mA, 17/6;
350 mA, 19/6,

RECTIFIERS—FIN TYPES

Equiva, for RM4 250 v,, 250 mA, 13/6; RM3
250 v., 300 mA, 17/6; 11A989 100 mA. 18/8;
14446 16/6; HAW 19/-; 14A100 22/6; 14A124
19/6: LW7 1

CABY MULTIMETERS

Alt - 16 ranges, $4.17.6; Bl - 20 ranges,
£8.10.0. S.A.E. o1 1l detailz,
ARMCHAIR EXTENSION VOLUME CONTROL
unit for TV Radio /Alnpllﬂem etc,  Eanlin
fitted, perectly safe, 18/

RANS'STORS oL
OCs1 6=, OC4! 978, OC4D 8/8, Set of 6 +

Diode, 40f-, OC170 88, OC2R 16/-,
Under ¢§ P, & P. 6, over £1 Post Free.
C.OUIL 26,

DURHAM SUPPLIES

175 Durham Road, Bradtord 8, Yorkshire.

100 BAYS of brand new adjustable
Stee. Shelving, 72in. high by 34in,
wide by 12in. deep. stove enamel.ed
dark green. Sent unassembled. Six
shelt bay—£3/16/0. Sample delivered
free. Qualit discounts. N. C.
BROWN LTD. Eagle
Heywood. Lancs. Tel. 6801

Steelworks

WANTED

WANTED NEW VALVES
istors, any quantity. S,
LETTS. 43 Spon Lane, West Bromwich,
Staffs. Tel.. WES 2392,

and trans-
N. W

NEW VALVES WANTED — EYS51,
ECL80, PCC84, PCF80, PCL83. PLS8I.
PCL82, PY8!, R19, UB01. 30P4, etc.
Best cash prices by return. DURHAM
SUPPLIES. 175 Durham Rd.. Bradford
8. Yorkshire.

old glass or plus 776 without
C.W.0. Carriage 7/6.

WHY PAY MORE
new guns, 12 months’ guarantee.

also 20/- each
Part Exchange Telavisions.
Cailers only.

ARTHUR SLARK

4345 Thicketford Road, Tonge Moor,

12in. M4in,,

Phone:

110° LINE OUTPUT Transformers.
Hln and 2lin. 12/6 post free. WEBB.
9 London Road., Had!eigh. Essex.

levision Tubes Rebuilt. Please bote we bave
sppointed M8 R, 8, Strudwick. 17 Hollinzdean
Brighton 7. as Sole Agent tor our Genuime
Rebuilt Tolevision Tubes for the 8outh Comst. For
detaila of prices, ete., please refer o our advertise:
ment in '-he inside front cover.

MARSHALL’S
for TELEVISION LIMITED

181 &. .Ann’s Road, Totteuham. Londos. N.15,
Stamford Hill 3287 & 5550

A PROMPT CASH OFFER for your

surplus brand new Valves. Speakers,
Compone'ua Test Instruments. ete.
R.H. Beveriey House, Manviile.

Terrace. Bradiord 7

SERVICE SHEETS

SERVICE SHEETS. Television 4/3:
Radio 2/9. DARWINS, 19 George St.,
St. Helens, Lancs.

SERVICE SHEETS. Radio. ‘TV. 5.000
models. List 1/-. S.AE. enquiries:
TELRAY, 11 Maudland Bk. Preswoa,

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

SERVICE SHEETS.
4/- each, Lis, 1/-. Al
patch>d  on day recelved. Also
manua.s for sale and hire. S.AE.
%ease SULTAN RADIO. 29 Church
oad, Tunbridge Wells, Kent.

Radio and TV
orders dis-

SERVICE SHEETS. We have the
largest stock of Radio and TV
Service Sheets in the country for
sale at 4/- each, o!d type receivers a
speciality.  Guarante return _of
post service. Service Sheey list 1/-,
manufacturers’ Manuals for sale and
hire, list 1/-. S.A.E. please. Mail
orders only to: S.P. DISTRIBUTORS,
44 O.d Bond Street, London W.1.

SERVICE SHEETS; also Current and
Obsolete  Vaives for g.¢. JOHN
GILBERT RADIO. 20 Extension,
Shepherd's Bush Market London
W.12 (Phone: SHE 3052).

SERVICE SHEETS. Radio and Tele-

vision 4/- each, kst 1/-. All oid and
modern receiver sheets available.
Fau'tfinder files 2/- each. List now

aval.able 1/-. KAYBRO PUBLICA-
TIONS, 44 O.d Bond Sireet, London

SERVICE SHEETS
For all makes ot Radio and Television—
1930-1962, Prices trom 1/-.

Free tault-finding guide wlth a.ll Servlee
Sheets. Please send S.A with
enquiries,

Catalogue of 6000 modeis, 1/6.

Special offer of 125 Radio/TV Sheets
covering 870 popular models, 20f~

Hamilton Radio,Western Road, §t. Leonards, 8z,

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES In minutes
from that great book. '"The Princlples
of TV Recelver Servicing,”” 10/6 all
book houses and radio Wholesalers.,
1f not in stock, from Secretarv
1.P.R.E., 20 Fairfield Rd., London, N8.

SITUATIONS VACANT

TV FIELD ENGINEERS, Permanent.
pensionable vacancies are available
in many parts of England and Scot-
land. Due to continued expansion
promotion prospects are good in this
National Rental Organisation, Apply
to:  Service Executive ROBINSON
RENTALS LTD.. 43-45 St. Peters 8t..
Bedford or call at any loca! Branch.

EDUCATIONAL

Radio
Television
& Electronics

Learn at home with the
world's largest home study
organisation, Brit. 1.R.E.; City
& Guilds; R.T.E.B., etc. Also
Practical Courses with equip-~
ment. No books to buy.

Write for FREE prospectus
stating subject to

Dept. 516 I.CS. -

Intertext House, Parkgate Road,
London, SW.11. ’

(Continued om mnext page)
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{continued)

THE INCORPORATED Practitioners
in Radio and Electronics (I.LP.R.E.)
Ltd. Membership Conditlons booklet
1/-. Sample copy of I.P.R.E. officlal
i:‘ournal 2/- post free.—Secretary, 20
airfield Road. London, N.8.

“HOW AND WHY " of Radio end
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 thls
fascinating subject. Free brochure
rrom Dept 12. P.T. 10-
TRUCTOR, Readlng

ELECTRONICS

Key to YOUR Future?

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

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

brochure from

RADIOSTRUCTOR

DEPT. E78, READING, BERKS.

[BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1), Tele-
scopic loft, 19/8. External.
8/D 3.

. 28/
1.T.V. (BAND 8). 3 Ele-
ment loft array, 24/~ 5
Element, 8?16. Wall
mounting, 3 Element, 33/9.
5 Element, 41/3.

COMBINED B.B.C. o
LT.V. Loft 1+3 Ejement.

N W modnting, T B

ment, 3. 1+5 Element,
/9. hlmney and mast
mnounti. units also availal
F.M, (BAND 2), Loft “H" 28[- 3 Ele-
ment loft. 52/6. SID loft, 18/6. External
S/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. /6. Coaxial cable,
8d. vd. Coaxial plngs. lls Send 6d.
stamps for iliustrated lis

K.V.A. ELECTRONICS (Dept. P.T.)
38 Godstono Road Kenley, Surroy

— TUBES |

All types

12°-17" ony 30/-
Also a few 21 at only 50/-
WHY PAY MORE ?

Thess tubes are ex rental stocks, each one
fully tested before despatch. Guaranteed to
give excellent results, and complete satistaction,
or money refunded. Pluoe state type required,
or Model No. of se

Carr. up to l:ln. 10/.; 21in. 12/6.

SEND NOW WHILE
STOCKS LAST TO

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

PRACTICAL TELEVISION

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1RS, 185, 1T4, 384, 3V4, DAFSL, DF9), DK91,

DLg2, DL, SET 0[4 18/6.

DAF96, DF%, DK%, DL3. SET of 4 zell
PC

Ty D Ones Deni PCre i
IRS @& DLoi &9 PCFe2 7/6
1S5 46 DLss 6/ PCLsa &3
1T+ %3 EB9) 3 PCLE 118
384  BA1 EBCAL /8 PCL8t 7/8
3v4 6@ EB %9 PL® 10
5UiG 4/3 EBL2) 19/8 P81  8/6
3Y3GT B/ 148 PLaz &8
2746 713 ECCSl 419 PI83  &/6
6AM6 /9 ECCsa 5/9 PL8i 2
ek 1/ cs3 3 PY®m 11/
6K8G 4/9 ECCes 8- PY® 9.
6Q1G 56 ECCis 7§ EYsL 7
6V6G_ 4 ECF® 73 PYe3 6.
SVEGT 618 ECP:z &3 IS
6X56T 4/3 ECH2 18/8 U 11
1IRIOT 4/3 ECHeZ /9 UABCHO /-
UKIGT 46 Erao- 193 UPCar 3
3SL8GT 8/- EF4l 7/% UBF80 /-
RF4GT /0 EF0  4/3 UCCss 66
AZ3l /9 EFes 4/8 UCH2L 12/

110 EFs8 8/9 UCH& 7/6
DACoz '8/6 EFs 6@ UCHSL 7-
DAFSL 4/ Erel w8 Uclm o
DAFS6 EL4l 9. UCLSS 13-
PP /4 ELSA €3 UFS e
DFSl 3 EVsl 73 Urss @8
D 8 Eyss /6 UFs 69
B §. EZ4 G- UL4L 7.
DK32 10/6 EZ4l @9 ULsd dig
DKb1 ° Eza b5/ UY2l 13-
DK92 EZa1 6~ UY4l B/
MO B R o
DL® &6 PoCe 9- 1 89

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit 64. extra
Any C.0.D. Parcel 3/- extra.

Office address, no callers.

GERALD BERNARD
(Note new address—formerly of Leeds)
OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON, N.1é

December, 1961

NEW EDITION OF THE
Mullard

NAINTENANCE Mllllll

Thisis a pletely new and up-

edition including all current rcplaco-

ment types. It contains valuable new

material and is an essential source of

reference for every Service Enginesr.

16/« Postage |/-.

TELEVISION SERVICING by G, N.
Pactchett, 25/-. Postage |/-.

COLOUR TELEVISION by P. S.
Carnt & G.B. Townsend, 85/,
Postage |/-.

RADIO CONTROL NANUAL by
€. L. Saflord Jr., 25/.. Pos i/-.

SOUND & TELEVISION B OAD-
CASTING. General Principles by K.
R. Sturley. 45/-, Postage |/-.

TV FAULT FINDING a Data Pub:
§/., Posta

RADIO V‘LVE DATA. Compiled
by "WW* Tch Ed. 6/-, Postage 10d.

TELEVISION SERVICING HAND-
BOOK, by G.J. King, 30/-. Postage

}/-.
COMPLETE CATALOGUE /s,

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
;’ of British and American Technical Books
’ 19-21 PRAED STREET

LONDON, W.2
’ Phone: PADdington 4185
Open 6 days 9-6 p.m.

REBUILT
TV TUBES

FULLY GUARANTEED

12 MONTHS
Complete New Gun Fitted
In Every Tube
12in. ... oo . £4.00
14-15in. . £4.10.0
17in. ... .. £5.00
2lin. ... . £1.00

Immediate Delivery. Carriage
and Insurance 10/- extra.
ALLOWANCE ON OLD TUBE

NU-GUN
TELETUBES LTD.

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

RES/CAP. BRIDGE .38

Checks all typu of mmors. condensers

Built in | hour. Dlr.ct reading.
READY CALIBRATED
Stamp for datails of this and other kits.
RADIO MAIL (DEPT. SP)
Raleigh Mews, Raleigh Street, Notti

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
xucccss-com&ollm( qualifications as
AM.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.IP.E ANINochE..
Dr p (all branches)
etc., to;uher wuh particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career
FOUNDED (885—OVER
150,000 SUCCESSES ___|
NATIONAL INSTITUTE OF
ENGINEERING
(Dept, 462), 148 HOLBORN
LONDON, E.C.I
: P.O. Box 8417, Jo'burg.
ia: P.O. Box 4570, Melbourne.
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CLARKSON'S TUBE
' CHANGE

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

Example:
Tubes C:;h r:g;’;aggc Actual cost
all types old tube of Tube B
i 15/- £4. 5.0
s 25/~ £4.15.0
21 £8 30/- £6.10.0

Carriage and Insurance 10/~ extra

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

PRACTICAL TELEVISION 159

For Safetys Sake

use

FAVO Prodclips

Pat. No. 748811

" <. with Trigger-Action Spring-Loaded Clips
PRESS TRIGGER TO OPEN
RELEASE T0 GRiP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as imsulated prods, they are invaluable
for reaching and holding test points which are difficult of access.

Suitable for use with AvoMeter, Multiminor Rag 7:“
and Avo Electronic Test Meter Leads. per pair.

m LTI . AVOCET HOUSE,

92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.i.
? ViCtoria 3404 (12 lines) ’
A Member of the Metal Industries Group of Companies

“THREE STAR"

RE-BUILT TELEVISION TUBES

% Manufacturer’s Own Make of Gun
Y% Re-screened for Greater Contrast
Y% Aluminised for Better Brightness

TWO WAY TESTED

Free carriage and insurance.

ALL TYPES AND SIZES
12" - £4.10 14" - £4.15
15" - £5. 0 I17” - £5.10
21" - £7. 0

C.O.D. or Cash with order.

DARLING ELECTRONICS

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

MAIL ORDER DEPARTMENT
211 Streatham Road,jMitcham, Surrey
ALY, VALVES LISTED ARE NEW STOCK
& Terms C.W.0, or C.0.D. Postage 3d. per valve.
MITCHAM 6201

RST

AZ1 15/- |EF92 4/-| PCF82 7/-; UY85 /- 1 6K8G /8
B85 ‘8/6 | EL42 10/-1 PCLs2 VP4B 17/8 | 6K8GT
DAF91 7/6 | E184 "6/9 9/6 8IM  @/- 9/6
DAF96 EL% 8/6| PcLss W142 , 8/6 | 6L1  18/-

8/9 | EM8O 8/6 12/6 | wng 78 | 618G

4/- | EMBI 8/8| pENAs 27 : 376 | SLI8 10/
DH719 @/- | EYSL 8/6 16| X8 1 2l- 8L19 17/8
DERa® |E¥ot 100 | eanayh . | X1 g1 | NOIOR

g/ | EX38 /8 7/6 | 221 138 | 6s11GT
EAF42 9/8 -] pL36 15/- -
EROL EZ% 6| pra1 19-| Z152  Bi- | esNTGT

EBCH1 /- |EZ9 7-| prgs “§.| Z119  §)-
EBre ol6 Bodl 7-| pLgd 1016 1RS . 7/6 { gyeg 55’/(2

-
DErS 818 |Eds 7| DY 381 SIS &g | SXBCT B
Eocss 20 {FG2 21| Byes 414| aysar s/g 7Y4
EGC8l /g | EC4 15/-| pye3 /8| 524G 10/- {8D3 4/
ECCs3 7/ | FC13 21~ mig~ 10/ D1
EGGet 8/8 | ECBC2L- | Rig 3 | 6ABCT, LLDL
ECO85 /- | G232 10/8| D4 1376 i3/8 15/-
Boos H 5| AR 1YO | cALs /- | 12am8 TG/
8 | Moo gig | Ul 78| GANS 776 | AT
ECFa2 8{;} ~| 6AQ5 6/8 1% g//g
6BA6 6/~ |1
ECHu2 /g | HLISD, | uaBCso, | 6hES  gi- | 12BA6 7/6
ECL30 KT33C /5| €BJ6 6/ | 19BEE 7/8
o -| UBCH &g | EBRT 1276 [ 128HY 2%
ECL&2 | K766 1B/ | GBFO0 8/6 sBWe /- | 257G/
rora P | SoTaGeC | UoH4 o | opg” o [1EWT
B ML 8 vom o, | 681, adf | mar
EF42 10/- | MSP417/6 o - B
.| UcLes 6F13  10/- | 1207 8/6
DRy, %S 125. 316 | 6¥5G 14/6 12Q7GT
EF80 5. |Ni2 9/6| urar 78| &JIGT 76
EF85 _B/- | N153 10/- | UF80 6/6 2/- | 3624GT,
EF86 10/6 | PCCB4 9/-| UL4l 8/8 | 6KIG  3/- 78
¥89 ~ 9/- | PCF80 UL84 7)-| 6KIGT S0L6GT
EFSl 4/ w6l UY4L 778 8/8 o

SEND FOR LISTS. -
Quotations given for any types not listed. Obsolete and old
types a speciality.

e e et e - —
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BOOKS ON FREE TRIAL,

~ EASY PAYMENT PLAN!

Put Money-Making Time
Saving know how at your
fingertips!

TRY ANY THREE BOOKS

completion of the first transaction.

Look over the list of books and select the first three books you Id like to 1 Note the book numbers on
the coupon. Additlonal books you would like to see may be entered separately, and will be sent to you after

FREE TRIAL OFFER [}

ON NO RISK FREE TRIAL

SPECIAL OFFER covne ELEMENTARY
PRACTICAL RADIO-TELEVISION SET OF THREE
VOLUMES, total {,038 pages, sturdy Vinyl washable
covers. £3.12.6d. the set!

Chese three volunes present the principles of construction, operation and
testing of radio and television equipment in & SLMPLE, EASY TO FOL-
LOW manner,

By using NEW & DIFFERENT methods of expianation these books
clearly explain the direct relation between the various parts of sets. This
information (s especialiy heipful in repair work where many times a burned
out valve, resistor or transformer is actuaily taused by some other defec-
tive part of & circuit, Until the cause of the trouble is removed the parts
would continue to burn out. For thls reason esch part of the radlo or
teievision unit is explained, thus, making the material sapecially belptul to
the expericnced radioman, as well as the amateur,

One very important way io which these books differ from many other
ra010 and television books is that the publishers did not try to sasume the
“extent of technlcal knowiedge' of the reader. Every subject Is explained
COMPLETELY —whiie at the saimne time keeping it briel and to the point,

Yon will tind hundreds of photos, charts, Jiagrams, etc., in these books.
These have been provided to make it easier to understand the explanatious,
To met thiy special offer, end no money Row, then 12/8d. after froe examina-
tion, and 20/- per month,

No. 8
Pianoint
Transistor troubles
in 12 minutes (Coyne)

Trouble-Bhoot every type of circult in ALL
traosistorized equipinent! 525 pages; hun-
dreds of Illustrations; 120 check charts;
Inciudes portabic Transistor Wireless Sets,

Mo, 19, REFRIGERATION SERVICE MANUAL, H. P. Manly.
Learn Retrigeration! This maousi is a course i itaelf. Packed sofid with
infornatiod to coable you to do that repair job yourseif. Used by many
jesdding refrigeration firins aAa & standard refercnce. Featlres S44 pages
together with 157 iliustrations bound in cloth. An excellent buy at
only 24/- plus postage.

loi' 7[." TRANSISTOR CIRCUIT HANDBOOK. Louis E. Garner. (Coyne).

No. 8, PIX POINT TV TROUBLES IN 10 MINUTES. Your most useful
on-the-job “tool'” Quiekiy and easily pin-points the exact trouble in any
TV sot. Covers 70 symptoms, 700 trouble spots. Over 840 oross-indexed
pages; 80 time-saviuy Check-Charts ; 200 disgrams and photos; explanation
of circuits and dengns. 31/6.

“56[ 12, RADIO DESIGNER'S HANDBOOK. F. Langtord-8mith, Hiffe.

lol.n:& ;lx/umu OF FREQUENCY MODULATION., 8. .5, Camies.
o. =

loéll/l. PRINCIPLES OF TRANSISTOR CIRCUITS, 5. W. Amos. Iliffe.
loélfo. PRINCIPLES OF SEMICONDUCTORS. M. G. Saroggie. Dliffe.
lo!.lmlﬂ. ":7&!““0' RECEIVER SERVICING. Vol 1. Spresdbury.
.. -
No, 17. ELECTRONIC COMPUTERS, Principles and A
Dige. T.L Ivall, ud. Editioh. 25/-.
No.15. WIRELESS SERVICING MANUAL. W.T. Cocking, INiffe, 17/8.

No. 38. COLOUR TELRVISION., NTSC System, Principles and Practice.
P.8. Carut. @. B, Townsend. Llifle, 85/-.

No. £1. BASIC MATHEMATICS FOR RADIO AND ELECTRONICA,
Lifte. 17/8.

No. 23, INTRODUCTION TO LAPLACE TRANSFORMS. For radio and

Preawmpliicrs, Hesiing Aids, A
Car Radios, TV Beta, and specis: Lypes of
eynipment. Teat  procedures, trouble
shooting charts and much useful reference
dawa.  Price 47/6,

No. 4. LAPEST (NSTROUMENTS FOR SERVICING BADIO AND TELE-
VISION. (Coyae).
This Ilp-!osthe“:mnuu book tells al) about modern radio, TV and electri-
cal testing eqmpment and how w0 use v, Mouey-making short cuts on
troubleshooting, servicing, construction, and otber jobs. Over 330
pages, 220 photor and diagrams. Covers Muitimeters, Remstors, Ohm-
meters, Oscilioscopes and many others. Al data has been pretested in
the Coyne radio shops. Vinyi sioth covers, 24/«
No. 5. PRACTICAL TELZVISION SERVICING AND TROUBLE S8HOOTING
MANUAL. (Coyne).
A 1OOZ Of fast tine *aving methods lor serviciog TV recelvers. lnciudes
dazens of new testing ideas ali of which bave been proven on the iob.
Contents inclnde TV dervicing methoda, TV Bervicing Lnstruments,
Tuners, Video (.F,, Amplitiers, alixnment, ew., with 200 crysta: clesr
photos and diagrams. ¥17 Hages.  Washable vinyl cloth ocovers,
Price 84:-.
No. 28, PIN POINT COLOUR TV TROUBLES IN 15 MINUTER. Edited by
Robert G, Mlddleton. (Cayne).
This book deals with 150 types ol faulty pictares and sound with over
1000 troubles which way be the caone. Rome of the subjects covered
are, Antenna, Tuner, Video and Luminance Amplifiers, Matrices, Picture
Tubes (Black and White, and Cotour), Une-Gun Tubes, 8ct up of Colour
Tube. Colour Killer and Automatic Chroma Control, Low Voltage,
Power Supply, TV Bound, ctc. Picture Pattern section — 362 Check
Charta, Diagrams and Photos. 548 pages. Price 47/6,
No, 18. REFKRENCE MANUAL OF TRANSISTOR CIRCUITS. Mullard.
Featurea 80 circultsa you can buiid, 241 diagrams. 308 pages, 12/6,
No. 8, OOYNE TELEVISION SERVICING CYCLOPEDIA. Harold P.
Mazly, (Coyne),
Quick and coocise to TV p in alph order, croas
inlexed, fully d, covers dreds of \nvolving radio.
TV, electronics operation and repalr, 4350 illustrations; photos, diagrams,
charts, test patterns, etc,, 860 pages. Vinyl cioth covers. Prioe 47/6.

W.D.Day. DNifte, 32/6,

No.24. RADIO VALVE DATA. Compiled by “Wireless World”, Iiiffe, 8/~

loﬂg; T’}Il OSCILLOSCOPE AT WORK, A, Haas and R. W. Hollows.

No. 26, NUMERICAL METHODS FOR HIGH SPEED COMPUTERS,
@. X, Lagee, Lifte, 42/-,

No. 27. SECOND THOUGHTS ON RADIO THEORY. “Cathods Ray” of
“Wireless World"”. lliffe, 25/-,

Mo, 28. FOUNDATIONS OF WIRELESS. M. G. Soroggie. Iiffe. 15/~

LIMITED OFFER! ACT NOW!

Just mail conpod for free trial,  After 7 days send only low price or return
books and pay nothing. If you keep wnore than obe book, send £1 after 7
days and £1 each month until compieted (maximun three books value not
excetding £5.0.0. To buy one book send one-half b 7 days, and oue-haif
in 30 days.

r----—-----_-—-----

To SIM-TECH BOOK COMPANY (U.K)
:&ﬂhodol:‘ Division, DEPT. PTV18. Gaters Xill, West-End, Southamp-
n,

[ Please send me the Elsmentsry Radio TV Set as per special offer.
[ RUSH (Insert Book numberhere) ¢ ) ( ) ( )

{3 Tiok here it enclosing tall price, we pay postage (Coyne Books only).
Same 7 day money-back guarantes.

NAME

ADDRESS

at. County.

Posyu¢e charges: Orders up to £3 allow 1/6. £8 or over allow 2/-.
OVERGEAS ORDERE PROMPTLY SHIPPED on recelpt of full
amount. Same guaranteed satisfaction.

--—-——--—.
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TELEVISION TUBES
RE-BUILT BY “RE-VIEW"

PRICE:
12in. .. £4.10.0 L ME e
Correct voltage heaters
14in. ... £4.15.0 All types
I5in. ... £5. 0.0
17in. . £5. 0.0
2lin. £7. 0.0

TWELVE MONTHS’ GUARANTEE
Free carriage and insurance
Cash with order or C.0.D.

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

Terms to the Trade

Tel.: THORNTON HEATH 7735

Have you sent for your copy?

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

We definitely Guarantee
¢“NO PASS — NO FEE”

‘Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25 a week, send for your
copy of “ENGINEERING OPPORTUNITIES"
today—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanicai Eng.,
Electrical Eng.,
Civli Engineering,
Radic Engineering,
Automoblie Eng.,
Aeronautical Eng.,
Producticn Eng.,
Bullding, Plastics,
Draughtsmanship,
Teievision, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M |.Mech,E.
AM.LC.E.

A.M.Brit.L.R.E.
City & Guilds
Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)

(Dept. SE/20),29 Wright’s Lane, London, W.8

THE B.I.LE.T. IS THE

RACTICAL
Equwmm

Basic Practical and Theore-
tic Caurses for beginners in
Radio, 1.Y., Electronigs, Etc.,
AM.Brit.l.R.E. City & Guilds

Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing

Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW 7

INCLUDING
TOOLS!

The specialist Elec-
tronics Division of
B.1E.T.(incorporat~ &
ing E.M.1, Inststutes)
NOW offers you a §
real laboratory train-
ing at homs with
practical squipment.
Ask for detaisls.

B.l.E.T.
SCHOOL OF
ELECTRONICS

10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

B Please send me your FREE 156-page ]
B “ENGINEERING OPPORTUNITIES" [ ]
M (Write if you prefer not to cut page) [ ]
B NAME :
[ ]
§ ADDRESS §
[ | [ ]
n 2
o SE/20 L
W THAT INTERESTS ME (SE20). g
IN THE WORLD

LEADING ORGANISATION OF ITS KIND
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CRT BOOSTER TRANSFORMERS

TY I’F A. OPTIONAL £5°, and 50°, BOOST.
2 V. OR4V, ORG3 V. GR 108 V. OR
13.3 V. MAINS INPUT. 12/8
TYPE A2 HIGH QUALITY, LOW CAPAC-
ITY, 10/15 pF OPTIONAL BOOST 25°,, 50°.
75°,. MAINS INPUT. 16/6

TYPE B, MAINS INPUT, MULTI OUTPUT 2.
4. 6.8, 7.3, 10 and 13 VOLTS. BOOST 25",
AND 50°,. LOW CAPACITY. 21/-

Full instructions supplied.

TRIMMERS. Ceramic. 30, 50, 70 pF, 8d.; 106 pF,
150 pF, l/a 250 pF, 1/6; 500 pF, 750 pF, 1/9.
RESIBTO . Preferred values. 10 ohms to 10 meg
s iw., 4d; 1w, 68d; 1w 8d; w1l
HXGB STABILITY 3w, 1%, 2/ Preferred values.
104} to 10 meg. Ditto, 5(] 100Q to 3 mk. 0, 8d.

2wally  WIRE-WOUND RESISTORS

1
1: :::: 25 ohms—10,000 ohms

12.5K to 0K 10 w.

AMERICAN “BRAND FIVE”
PLASTIC RECORDING TAPE
Double Play recl, 2,400{t 80/-| Spare
. reel, 1,2001t 87/8 [ Plastic
Long Play Tin, recl, 1,800it 85/- | Reels
5tin. reel, 1,2001t 23/ | 31in. 1/6
Sin. reel, 900it  18/6 | 4 in. 2/~

5in. 2/«
7in. reel, 1,200t 25/ | 5i1n. 2/=
5in. reel, 6001t 16/-' Tin. 2/¢

“Instant” Bulk T Eraser and Head De-
fluxer, 200/250 v. AC 27/8. leatlet, 8.A.

Standard

0.P. TRANSFORMERS. Hecavy Duty 50 mA, 4/6.
Multiratio, puch-pull, 7/6. Ditto, 10w, 15/6. Minia-
ture, 344, etc.. 4/8. L.F. CHOKES 15/1¢ II, 60 15

“REGENT” 4 VALVE
[ 96 ”
RANGE

VALVES

KIT PRICE

£6.6.0.

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
attache case cabinet. Size 12in. x 8in. x
4n. Batteries used B126 (L5512) and
AD35 (L5040), 10!~ extra. Instructions
9d. (free with k). Mains Unit ready
made for above, 396, Sold separately.

A, 5/-; v H. 85 mA, 10/6; 10 H., 150 mA, 14/-.
MAINS TRANSFORMERS £00/250 v. A.C.
Postage 2f- each transformer.
STANDARD, :50-0-250, 80 mA, 6.3 v. 5.5 a.
tapped 4 v. 4 a. Rectifler 6.3 v. 1 a. 5 v,

2 8, or 4 v. 2 a. dittn, 350-0-350 oA /6
MINIATURE ‘200 \ 20 mA, 6.3v.1a. 10/6

a. .. 15/8

1778

17/8

76

Ditto, tapped se\, 8/8
bitto, eec. 8.3 v 10/8

GENERAL PUBPO!E LOW VOLTAGE, 2a,

3.4,5.6,8,8, 10,12, 15, 18,24, 301 22/6
AUTO TRANSFORMERS. 130 w. 22/8
0, 120, 200, 230, 250 v., 500 w. 82/6

ALADDIN FORMERS and core, iin., 84.; §in., 10d.
0. 3in. FORMERS 5987/8 and Cans TV1/2. }in. sq. x
sin.and in. sq. x 1§in., 2/ ea., with cores.
SOLON Boldering Iron, '200 or 240 v. 25 w. 24/-.
MAINS DROPPERS. 3in. x ljin. Adj. Sliders,
«.3 amp., 1,000 ohma, 4/3. 0.2 amp., 1,000 chms, 4/3,
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100
ohms per ft., 2-way. 1/ per ft., 3-way, 1/ per f{t.
LOUD&PEAKEBPI.SOB‘. 2lio., 3in., 41n. 19/8
in. 17/8. 8in. Plessey, 19/6. 7ln.x 3in. Rola, 18/6.
«fin. Rola, 18/6. 10 x 6in., 27/6. 10in. 80/-
4. Hi-Fi Tweeter, 25/« 12 in, KR.A., 80/,
STENTORIAN HF1012, 10in. 3 to 15 ohms, 10w., 95/-
.2in. Baker 15 watt 3 ohins, or 13 ohms, DO/.
CRYSTAL DIODE G.E.C., 2/-. GEX34,4/-. 0A81,3/-.
HIGH RESISTANCE PHONES. 4.000 vhms. 15/- pr,
MIKE TRANSF. 50 : 1, 8/9 ea.; 100 : 1. Potted, 10/6.
SWITCH CLEANER. Fluid squirt spout. 4/8 tin.
TWIN GANG TUNING CONDENSERS. 65 pF
“nniature lin. X 1}in. x 1in., 10f-. 500p¥F Standard
with trimmers, 9/-; midget, 7/ with trimmers, §/-,
SINGLE, 50 pF, 75 pF, 100 pF, 160 pF, 5/6.
~ 1lid dielectrie 100, 300, 500 pF, 3/8.

New and Boxed VALVES 980-day G ¢

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,

trom 13/6.
FRAME OUTPUT TRANSFORMERS. from £7/6.

NEW MULLARD TRANSISTORS

Audio 0C71 8/ RF OC44 10/8

O T2 716 0c4s .. 9/8

Sub Mmmure Condensers. 0.lmFd. 30v. 13,

1,2, 4,5, %, 25,50, 100 mtd. 15 volt. 2/8 each.

Weyud l'rmbed Clrenit Components in 8tuck.
Book 2/-, 7 x 4 in. Bpeaker 3500 26/-.

HIGH GAIN TV PRE-AMP KITS
BAND 1 BBC
Tunable channels 1 to 5. Gain  1NiB.
ECC84 valve. Kit price 28/6 or 49/8 with power
pack. Details 8d. (POGB-] valves if preferred.)
BAND III ITA—Same prices,

Tunable channels 8 to 13. Gain 1748,
ECUR4 valve. (PCC84 valves if preferred.)
CRYSTAL MIKE INSERT by Acos, precision
engineered. Bize only 1§in. by }In., 8/8.
ALUMINIUM CHASSIS. 18 s.w.g. umdrilled,
With 4 sides, riveted corners and lattice fixing
boles, 24in. sides. 7 x 4in., 4/6; 9 < Tin., 5/8;
11 x 7in., 6/9; 134 < 9in., 8/6; 14 x 11lin., 10/6;
15 x 14in., 12/6; 1~ x 16 x Jin, 16/8.
ALUMINIUM PANELS. 18&w.g. 1in. t2m.,
4/6: 14 x 9in., 4/-; 12 x 8in., 3/-; 10\ T, 2/3.

1R3

718 iRt 7/6 FABUSY 8/6 HARUS)
GL6G  10/8{E 12
HVRZA 6/8

MUY §)-
PHl 3/6
PCCS 9/8
I 9/6

vR105
1/61v R150

8/
876/
§/6'E A0

RADIO COMPONENT SPECIALISTS

1/6'E1148

Fost - unless otherwise stated.

JASON F.M. TUNER COIL SET, 28/-. H.F.
coil, aenal coil. Oscillator coil. Two LF. trans,

10.7 Mc;s Ratio Detector and heater choke.
Circuit book using four 6AM6.

COMPLETE JASON P.M. KIT, FMTI, with
et of 4 valves, vtc.. 28.5.0,

BBC TRANSISTOR RADIO. Med. amd long

Wave. Two transistors and diode.  omplote
kit, 82/8, phones 7/8 extra vr Deaf Aid Earpiece
718.  Details b,

485 Kc/s. SIGNAL GENERATOR. Total cost
15/-. Uses BLF.O. Umit ZA 30039 reasdy made.
POCKET BIZE 2} x 4} x ln.

shght moditications required, full Instructions
supplied.  Battery 7.6 extra 69 v. - 1} v,
— —

I.F. TRANSFORMERS 76 pair
465 Kc/s Slug Tuning Miniature Can. 17 x{ x
lin. High Q and good bandwidth. Data sheet
supplied.

" CONTACT COOLED 250 v.

RECORD PLAYER BARGAINS

Postage 2[- each.

Woria o frast Lipasd Avsachonges

4 Speed Autochangers, B4R, U.A.14  £7.10.0
Collaro Autichanger .. £7.19.8
Garrard Model 210, GC8 Hearl .. £10.10.0

4 «peed Bingle Players, EMI . .. 26.5.0

tiarrard TA Mk.I1, GC8 Heall . 28.0.0
tiarrard Model 48P GC8 .. 28176
Garrard Stereo Heads, 8 extra

Suitable player cabinets (excopt 4 H F)  49/6

Amplifier player cabineta (eacept 4 H o 83/

2-valve amphfier and 64in. speaker 79/6

3-valve amplifier and 64in. speaker /

9!
Wired and teated ready for use with ahore.
All sapphure styh available o 8-,

Yolume Controls 80 % COAX
jong spindles.  Guaran-  Semi-mir epaced. i
teed 1 year.  Midget | Loses cut aue,,
5K ohms to 2 Meg. 403d-. 17/8 N
No 8w. D.ESw. 60 vl 5/-. éd. .
34- 4/8 Fringe Qualty I -
Linear or Log Tracks, \Air ey I .
COAX PLUGS .. 1/- LEAD SOCKET 2/.
PANEL SOCKETS 1/- OUTLET BOXES 4/8

BALANCED TWIN FEEDER yd. 6d. 0 or 300 ohm-~.
DITTO SCREENED per yd. 1/8. 0 ohins onlv.
WIRE-WOUND POTS, 8 WATT. IPre-set Min.
TV Type. All value 26 ohme to 25 K., 3/ «a.
30 K., 50 K., 4/-. (Carbon 30 K., to 2 meg.. 3/- .
WIRE-WOUND 4 WATT. Pot< Long Bpind .
Values. 50 ochms to 50 K., 8/8; 100 K., 7/6.

CONDENSERS, New Stuck  0.001 nfd. 7 kV.

T.C.C., 5/6; Dtto, 20 kV., 9/6; 0.1 mfd., 7 k\ 9/6:
Tubular 500 v. 0.001 to 0.05 mfd.. 8d., 1/-:
0,25, 1/8; 0.5/500 v.,1/9;0.1/350 v. 8d.; 0. ﬂl/" 000‘
0.1 Lo, l/9 u. lmhl 2,000 volts, 3/

CERAMIC CONDS. 500 v.. 0.3 pF to (.01 mfd., 8d.
SILVER MICA CONDENSERS, 10°, 5 p¥ to 500 pF
1/-- 500 PF ta 3,000 pF, 1/8." Close tolerane

1 pF) L5 pF to 47 pF 1/6. Ditto 1°,
bla pF, 1/9; 1,100 pt to 5,000 pF, 2/,

NEW ELECTROLYTICS. FAMOUS MAKES

50 pE 1o

0
. 3/ \a~ 16/450v.
6,500v.

. 8 8412031

T 4/81100 5 200 2751.12/8
300 v. =5 A, 776,

50 mA. T/-: 60 mA. 8/6;
85 A, 9/8; 200 m‘\. 21/-; 3004, 27
COILS Wearite P type. 8/- vach.
5 du~l core from 4/-.  All ranges.
5 T.R.F.. with reaction, 8/6.
FERRITE ROD AER]ALS. MW.. 8/9; M. & 1. 12/6.
T.R.F. COILS A'HF, 7/- pair. H F. CHOKES, 2/6.
FERRITE ROD, 8in. x lin.da., 2/8.

FULL WAVE BRIDGE SELENKUH RECTIF!EB
206 or 12 v. 1) amp., 8/8; 2 a., 11/3; 4 a, 17/8.
CHARGER TRANSFORMERS. Tapped input 200
230 v, tor charging at 2, 8 or 12 v., 1} amps., 15/8.
2 ainps. 17/8; 4 amps., 22/8. Ciromt included
VALVE and TV TUBE equivalent books, 9/6.
TOGGLE SWITCHES. =.I'. 2/-. 1).P. 3/6. D.P.D.T. 4/~
WAVECHANGE SWITCHES

RECTIFIERS SELENIUM

stnor Midgdt

S P 4-way 2 wafer long spimdle 6/6
2. '.‘-wa\ or 3 p. 2-way short ~jnelie 2/6
i v, 4 . A%, 4 P. 3w ol quml]« EH
8 p. 4-way, or 1 p. 12-way bing spindic 3/8

VALVEKOLDERS Pax Int. Ot 4d. EF50, 5
6d. BIl2A, CRT, 1/3. Eng. and Anne. 4,0, 6 and

7 pin, 1/-. HOULDED MAZDA aud int. Oct., 6d.
B7G, BsA, BsG, B9A, 8d. BTG with can. 1/8.
BYA with can.. 1/8. CERAMIC EFov, BTG, BUA,
Int. Oct.. 1/-, SICANS Biti, B9A, 1-ca.

SPEAKER FRET. GOLD CLOTH. 1%n., 25in.. 5/-.
25in. v Ui, 10/-. Tygan Slin. wide. 10f- ft., 2

« wude, §f-, (.runnrlu],cu Ramples 2.4 K.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

C.0.D. 2/ extra. (Export post Extra.) (Wed. | p.m.) THO 1665, Buses 133 or 68

®

‘b}f’o r-




