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Build your own Aerials...
ritioftfF

AERIAL FITTINGS
FOR BANDIII, RAND

1 & RADIO
FAL

Useful formul
and hints for

constructing
your own aerial

quickly
and cheaply.

Catalogue
illustrating

our increased
range of

Diecast Alloy Fittings,
including

Band III to Band I Mast Couplers,
Reflector

and Director
Rod

Holders, and
(both "Inline"

and "1-1" types),tings, Masts and
Masthead

Fit-ney Brackets Elements, Chimetc.
El

Send
11- in

stamps
for the above,

to: -----

MARLBOROUGH, WILTS. Phone : 65718

SPECIAL FOR THE "HAMS"

RADIO STATION

Illustrated

' inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper Abrasion Pad
and Solder Reel
List No. 700

Apply SALES & SERVICE

Regd.7;ade Manic)

ADCOLA HOUSE
GAU DE N ROAD,
LONDON, S.W.4

Telephones:
MACauley 4272-3101

Telegrams:
"SOLJOINT, LONDON S.W.4"

British & Foreign
Patents, Registered

Designs, etc.

OF SATISFIED PEOPLE

REBUILT TELEVISION

TUBES
* A NEW GUN IN EVERY TUBE
* BUY DIRECT FROM THE FACTORY
* 18 MONTHS' GUARANTEE

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

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

old Tube
For the benefit of South Coast customers we have an

agent in BRIGHTON. See our classified
advertisement for further details.

SPECIAL TERMS TO THE TRADE

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

STAMFORD HILL 3267 & 5555
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youcaNAms,
ElECTRONIVS.

BRITAIN'S MOST COMPREHENSIVE
PRACTICAL COURSE

IN RADIO  ELECTRONICS
TELEVISION !

THESE SPEC/AL TRAMV/NC
HITS - YOURS TO NEEP

Multi - Range
TEST METER

CATHODE RAY
OSCILLOSCOPE

AM and VHF/FM
LUXURY RECEIVER

SIGNAL GENERATOR

Complete set of

Picture Way books and

Experimental Manuals

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.

E
BROCHURE

POST NOW

RADIOSTRUCTOR

Name

TO RAD1OSTRUGTOR (DEPT. M102)

READING, BERKS.

BLOCK

Address CAPS

PLEASE

(We do not employ representatives) 12/61
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MULTI -METER BARGAINS!
MODEL MR (Illus. on right). 23,000
ohms per volt, 20 ranges oomprising AC
volts, 5 ranges up to 1.000VDC volts, 6 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 cornet -wise to the equivalent
of din. movement Is a pocket size instru-
ment measuring 4i x 31 x lin. Complete
with test prods, battery and operating
instructions. price 26.19.6. post free.
MODEL TE10. Similar in size and ap-
pearance to 20011 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 25.19.6. Post free.

MODEL TPS5. (Illus. on left). .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 -23 to +26. One
switch control, really beautifully made
precision Instrument. size only 34 x 51 a

price only 25.19.6. Post tree.
MODEL TP10. Similar In size and
appearance to TPS5, but sensitivity 2,000
ohms per volt, price 23.19.6. Post free.
MODEL Ul. A robust instrument of
1,000 ohms per volt sensitivity, AC/DC
volts up to 1,000, DC current up to 500,
resistance up to 200K, size 51 x 31 x 21ins.,
complete with test prods, single switch
control, large easily read scale, price
only 22.19.8. Post free.

A READY BUILT TRANSISTOR
RADIO FOR ONLY 15.10.0

Post & Ins. 216
Battery

THE "PIMPERNEL"
Our amazing pocket size transistor set uses five transistors
and Is an all 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 31n. Moving Coil Speaker, air
spaced tuning condenser two-tone cabinet. etc.

SEVEN DAYS' FREE TRIAL
Send today. you can keep the set for seven days and if you
are not 100 per cent satisfied return It and your cash will be
refunded in full.
Demonstrations at all branches. You'll hear it here . You'll
hear it there . . . You'll hear our "Pimpernel' everywhere!!

ELECTRONIC PRECISION EQUIPMENT LTD
* Orders received by post are despatched from our warehouse, Dept. 5, 66 Grove Road, Eastbourne, and to save time, please post yourorder to this address. Please Include enough for postage. Callers, however, should use one of the following addresses:
520 High Street North 42-46 Windmill Hill 266 London Road 29 Stroud Green Road 246 High Street

Manor Park, E.I 2 Ruislip, Mddx. Croydon Finsbury Park, N.4 Harlesden, N.W.I0

AERIALS
BAND 1 BAND 11 BAND III

Combined Arrays I and III
1+3 Element Loft Mounting .. 38/3
1+5 Element Loft Mounting ,.48/9
1+3 Element Wall Mounting ,.4513
1+5 Element Wall Mounting .. 61/-
1+3 Element Chimney M'ting.. 57/10
1 +5 Element Chimney M'ting.. 66/9

Band 1
Single Dipole Wall Mounting .. 24/7
Single Dipole Chimney M'ting.. 40/2
X Aerial Chimney Mounting ,. 62/3
11 Aerial Chimney Mounting .. 87/7

Band III
3 Element Taal Wall Mounting 33)-
6 Element Yagl Wall Mounting 43/-
9 Element Yogi Wall Mounting 56/ -
Chimney Lashing Mounting add 10/ -
Double 6 Array. only with clamp 83/ -

Band II
Single Dipole Wall Mounting .. 20/5
Single Dipole Chimney M'ting.. 29/9
H Array Chimney Mounting .. 52/4

REPAIR KITS
Band III Folded Dipole With Insulator. Complete .. 9/3Band I Insulator With Two i inch Dipoles For 1 or

inch Booms, Complete ,. ..19/5
6 Inch Lashing Kit, 12/11. 71 inch Lashing Kit 14J86 Inch Wall Bracket With U Bolts . . .. 7/101-1; 1-1 Inch Clamps. 3110. 1-2 Inch Clamk Universal 5/4Bracket Repair Kit. J Bolts; U Bolts; ft Lashing

Wire: Thimbles; Corner Plates .. .. 6I -Insulators, All Types .. (Enquire)
Co -Ax. Semi Air spaced. 7d. yd. .Pugs_Send 6d. for Lists. Please state Channel whenOrriln2g.

Cash with Order. Post and Packing 3/- extra.
SATISFACTION OR MONEY BACK GUARANTEE

WALKER & SQUIRES
PINNOX STREET, TUNSTALL, STOKE-ON-TRENT

Phone: Stoke-on-Trent 86767

59/6

WORTH
LOOKING
INTO!

OUTSTANDING
OFFER !
While stocks last

GUARANTEED REBUILT
CATHODE RAY TUBES
le& 14". Types MW 3i-74 :MW
36-24: SL 14-70 :4114: C 14 FM
each

1011s.4
Paid

Your old tube not required.

TATES ELECTRONIC SERVICES LTD
5 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 9390

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

0A2 17'6 6F1 27'2 1 2AC6 15'8 77 81- DL6e3 IS'. Er50(A) 7'- HVR2 20/. PX4 10,6 UBF80 9'. Z66 1716

OB2 17'6 6F6G 7'- 12AD6 17'8 78 6'6 DL72 15,- EF50(E) 5'- HVR2A V- PY3I 17'- UBF89 9,6 Z77 416

OZ4 51-.6F12 4'6 12AE6 14'3 30 9'. DL92 7,- EF54 5/- KF35 816 PY32 1216 UBL2I 23110 Transistors

AS 6'-16F 13 11,6 I 2AH7 8,- 83 IS,- ,DL94 7'6 EF73 1016 KL35 6'6 PY80 7'6 UCC8414111 and diodes

A7GT 121,6E23 10,6 12A1-18 I2'6 85A2 16,- DL95 8'6 EF80 61- KLL32 2512 PY8I 816 UCC85 91- CGIC 31.

C5 12,6 6F24 1216 12ATS 7'6 90AG 67'6 (:)M70 716 EF85 6'. KT2 51- PY82 71- UCF80 171- CG4E 3'.
D6 10/6,6E33 716 12A17 61- 90AV 67'6 E3OF 30'- EF86 1016 KT33C 101- PY83 8'6 UCH2I 23/10 CG6E 31.

G6 17,6 i6H6 31- I 2AU7 6'6 93C1 16,- i E83F 30'- EF89 91- KT36 3017 PY88 13'7 UCH42 9,6 CG7E 716

H5GT 10,6 615 5,- 12AX7 7'6 90CG 3716 'EIKE 34/6 EF9I 416 KT4I 23'IO PZ30 2015 UCH8I 9,6 CGIOE 31.

L4 316 616 5'6 12BA6 81- 101 13'6 EAS3 2/- EF92 416 KT44 1216 QP2I 71- UCL82 11/6 CG12E 31.

LDS V- 617G 6,- 1213E6 91- 15032 18'. EA76 9'6 EF97 1311 KT6I 1216 QP2.5 14'6 UCL83 1919 GD3, 4, 5,
LN5 5,-.617GT 1016 12BH7 21'9 185137 341- EABCBO 91- EF913 1317 KT63 7'. QS150/15 UF4I 91- 6,8 411.

N5GT 10,6 6K7G 51- 1215GT 4'6 304 10,6 EAC9I 416 EF183 19,1 KT66 151- 1016 UF42 1216 0A70 31.

R5 616 6K7GT 6'- I217GT 9'6 305 10,6 EAF42 91- EFI84 1216 KT88 241- R12 91- UF80 1016 0A73 3'.
54 9'- 6K8GT 1016 12K5 1814 807 7'6 EB34 216 EK32 8'6 KTW61 6'6 R18 141- UF85 91- 0A79 3,-
S5 6'- 6KBG 6'6 12K7GT 5'6 956 31- EB4I 816 EL32 SP- KTW62 7'6 R19 20'S UF86 18/4 OABI 31.

T4 3'6 6K25 2015 12KBGT 141- 1821 17,- EB9I 4,- EL33 1216 KTW63 616 RGI/240A UF89 91- 0A86 41.

US 6/-16LI 23,10 '12Q7GT 5'- 4033L I2'6 EBC3 23,10 EL34 IS'- KTZ41 8'- 541- UL4I 91- 0A91 316

2P 27'2 6L6G 81- 125A7 81 5763 12'6 EBC33 5'- EL38 2712 KTZ63 716 RK34 716 UL44 2712 0A95 316

3A4 61- 6L6M 916 12SC7 816 7193 5'- EBC4I 816 EL41 91- L63 61- SP4(7) 1416 UL46 14'6 0A210 111.

3A5 I0'6 6L7GT 716 125G7 71. 7475 7'6 EBC81 81- EL42 I0'6 MHL4 7'6 SP41 316 UL84 816 0A211 201.
3137 1216 6LI8 131- I2SH7 8'6 90)2 5'6 EBF83 9,- EL81 171- MHLD6 1216 SP42 12'6 UM4 1718 OCI6 484
3D6 51- 6L020 16'4,12537 8'6 AC PEN EBF83 14'3 EL83 2015 ML4 816 SP61 3'6 UM34 1718 0C19 481-

3Q4 716 6N7 81- 125K7 61- 5 -pin 23'10 E8F39 916 EL84 7'6 MS48 23,10 SU2S 27'2 UM80 1518 0C22 281-

3Q5GT 916 6P28 27'2 12SQ7 1116 7 -pin IS'- EBLI 3016 ELKS 14'3 MUI2/14 81. 141 91- URIC 1911 0C23 871.

3S4 7,- 6Q7G 616 12SR7 8'6 AC2PEN1 EBL21 23110 EL86 1718 N37 23110 TDD4 1216 UU6 20,5 0C26 25'.
3V4 716 6Q7GT 11/- 12Y4 1016 DD 12'6 EBL31 23,10 EL9I 5'. N78 2015 TH4I 2712 UU8 27'2 0C28 25'.
5R4GY 1716 6R7G 101- 19AQ5 1016 AC6PEN 7'6 ECS2 5'6 EL95 10,6 NI08 23,10 TP22 151- UYIN 19,1 0C35 25,6
51/4G 6,6 6SA7GT 816 19HI 101- ACTP 34'- EC54 6,- EL820 19'I N308 21,11 TP25 1S1- UY21 17,- 0C44 111.

5V4G 10'- 6SC7 716 20DI 15'8 ATP4 5'- EC70 1216 EL821 27,2 N339 1St- TP2620 341- UY4I 716 0C45 101-

5Y3 6'6 6SG7GT 131- 20F2 2712 AZ 1 1911 EC31 27'6 EL822 1916 P61 316 TY86F 1317 UY8S 71- 0065 2214

5Z3 20'S 6SH7GT 81- 20L1 27'2 AZ3I 10'. EC92 13/7 EM34 916 PABC801413 U12/14 816 VMP4G IS'. 0066 251.

5Z4G 91- 6517GT 8'- 2OPl 27'2 AZ4I 14'3 ECC32 516 EM7I 23'IO PCC84 8'- 1.116 101- V1-1548 IS'- 0070 616

6A7 1016 6SK7GT 61- 20P3 23110 836 IS'- ECC33 816 EM80 91- PCC85 916 U19 4816 VP2 1216 0071 6,6
6A8 9,- 6SL7GT 6,6 20P4 27'2 BL63 716 ECC34 2S'2 EM81 9,- PCC88 181- U22 81- VP4 IS'. 0072 81.

6AC7 41- 6SN7GT S16 20P5 23110 CI 12'6 ECC35 8'6 dM.34 10/6 PCC89 II'6 1.324 3017 VP2B 14'6 0073 161.

6AG5 516 65Q7GT 9,- 25A6G 1016 CIC 1216 ECC40 23,10 EM35 1718 PCF80 81- U25 1815 VP4B 23110 0075 81.

6AG7 716 6SS7GT 8/. 25L6GT 101. CBLI 27'2 ECC3I 61- EN3I S3'- PCF82 1016 U26 10/- VPI3C 7,- 0077 IS'.
6AK5 81. 6U4GT 1216 25Y5G 101. CBL31 23'10 ECC32 616 EYSI 9/- PCF84 171- U3I 9'6 VP23 616 0c78 81.

6AL5 4'- 6USG 716 2524G 9'6 CCH3523,10 ECC83 7'6 EY83 17'. PCF86 IS'- U33 2712 VP41 61- OM 81.
6AM6 4'6 6Q7G 8'6 25Z5 9'6 CK506 616 ECC34 91- EY84 14,- PCL82 10'- U35 27'2 VR1O5 81- 0C139 241-
6AQ5 7'6 6V6G 7'- 25Z6G 10,- CL33 1919 ECC35 8'6 EY85 9'- PCL83 1016 U37 2712 VR150 716 0C170 1316
6AT6 71- 6V6GTG 81- 275U 2015 CV63 1016 ECC88 181- EZ35 6'- PCL84 1216 U45 1316 VT6IA 51- OC171 1416

6AU6 10,- 6X4 51- 28D7 71. CYI 19'I ECF80 I0'6 EZ40 71- PCL85 IV- U50 6'6 VT501 51- 0C200 1616
6B8 SP- 6X5GT 61- 300I 8/- CY3I 1I'- ECF82 10,6 EZ41 71- PCL86 17/- U52 616 W76 S16 0C203 241-
68A6 716 6 30L2 10,- 30F5 61- 015 1016 ECF136 20'S EZ80 71- PENA423,10 U54 2015 W8IM 61- OCP71 2916
68E6 6'- 7B7 816 30FLI 10'. DAC32 1016 ECH3 2712 EZ81 71- PEN4D0 076 61- WI07 19'I T11 40,-
68G6G23,10 7C5 81- 30L1 8,- DAF9I 61- ECH2I 23110 FC4 151- 2712 0191 17/- W729 20'S T12 451-

6BH6 81- 7C6 81- 30L15 II'6 DAF96 8'6 ECH35 616 FW4:500 8,6 PEN25 4'6 0201 171- X4I IS'- T13 50'.
61316 61- 7H7 8'- 30P4 121- D041 14'3 ECH42 91- FW418001316 PEN45 1916 U251 141- X6I(C) 1216 TPI 401.
68Q7A 1St- 7R7 1216 30PI2 7,6 DET25 7'6 ECH3I 91- 0050 4116 PEN46 716 0281 2015 X63 91- TP2 40'.
6BR7 1216 7S7 916 30PLI 1016 DF33 1016 ECH83 1413 GZ30 91- PEN383 U282 2312 X65 1216 TSI 101.

6BR8 1911 7V7 816 30PL13 13/6 DF66 IS'- ECL80 91- GZ32 101- 23'IO U301 23'IO X66 1216 TS2 1216

68W6 8'6 7Y4 7'6 3SA5 2119 DF9I 3'6 ECL82 10,6 GZ33 20,5 PEN/DD U329 14'- X76M 14'- T53 15/-
613W7 61- 8D2 3'6 35L6GT 9'6 DF96 816 ECL83 19'9 GZ34 14'- 4020 34'- U339 17,- X78 23110 T54 24'.
6C4 51- 913W6 15,8 35W4 716 DF97 9,- ECL86 17,- GZ37 20,5 PL33 1919 U403 171. X79 23110 V30,10P 28,6
6C5 616 9J2 4/- 35Z3 1911 DH53 616 3F9 23110 HABC80 PL36 12,- 0404 816 X109 1718 XA101 91-

6C6 6'6 IOC! 131- 3524GT 6,- DH76 5,- EF22 14,- 1316 PL33 2712 U831 3017 XD(1.5) 616 XAI02 10/.
6C9 1316 10C2 27'2 35Z5GT 9'- DK32 12'- EF36 41- HL2 , 7'6 PL8I 10,6 04020 19'1 XFGI 18,5 XA103 IS'.
6C10 9'- 10FI 27'2 43 101- DK9I 6'6 EF37A 8'- HL23 1518 PL82 716 UABC80 91- XFY12 916 XA104 181.

6CD6G 371S 10L011 16,4 5005 101- DK92 9,- EF39 5,6 HL23DD 716 PLEB 91- UAF42 9,6 XFY34 18/- X8102 6'.
6CH6 9,- 10P13 IS,- 50006G DK96 816 EF43 IS'. HL42D0 PL84 131- UB41 12'- XH(I.5) 616 XBIO3 6'6
6D6 616 10P14 1919 3715 DL33 916 EF4I 91- 19'9 PL820 19,1 UBC4I 8'6 XSG(I.5) 616 XBIO4 71.

6E5 12'6 I2A6 51- 50L6GT 9'6 DL66 17,6 EF42 10/6 HN309 25'2 PM84 1718 UBC8I 1116 Y63 716 XCIOI 64
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 COILS
Available for Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven, Bush, Champion, Columbia, Cossor, Decca, Defiant,
Dynatron, Ekco, English Electric. Ecronic. Ferguson, Ferranti, G.E.C., H.M.V., Invicta, K.B., Marconi, Masteradio, McCarthy, McMichael,
Mullard, Murphy. Pam, Peto Scott. Philco, Philips, Pilot, Portadyne, Pye, Raymond, Regentone, R.G.D., Sobell, Stella, Ultra, Vidor, etc

Prices from 3916.
VOLUME CONTROLS

Please quote full details of model number Quotation on receipt of S.A.E. or order
METAL RECTIFIERS Full List with ratings free for S.A.E.

C.O.D.

Less switch 31- each. DRMI 8 13'- RM-1 5,3 I4A86 1716 143130 351- I4RA 1-2-8-3 211- I8RA 1-1-16-1 61
With D.P. switch 416 each. DRM2B 1516 RM-2 7'6 14A97 251- 148261 1116 (FC3I) (FCI 16)

DRM33 15'6 RM-3 7'9 I4A100 271- I4RA 1-2.8-2 1716 I6RD 2-2-8-I 121- I8RA I -2-8-I Ill.
10 K 25 K 50 K 100 K LW7 211- RM-4 14 - 14A124 281- (FCI011 16RE 2-1-8-1 816 I8RD 2-2-8-1 151.

I mg. i mg. 1 meg. 2 meg. RM-0 7'11 RM-5 19'6 14A163 381- I6RC 1-1-16-I 8/6 I8RA I-1-8-1 416 (FC124)

JUST OUT. MIDGET

Standard Can

SILICON RECTIFIERS. OUTPUT 120 VOLTS
AT 4 AMP. NO LARGER THAN A RESISTOR.

ELECTROLYTIC CONDENSERS

AT ,'-. AMP TWO IN SERIES
1016 EACH.

Wire -ended tubular

GIVE 240 VOLTS

8 x 8 mfd., 450 v. 31.

32 x 32 mfd., 450 v. 5'9 60 x 250 mfd., 275 v. 916 8 mfd., 450 v. I'9 16 x 16 mfd., 450 v. 41.

50 x 50 mfd., 350 v, 71- 103x400 mfd., 275 v. 1216
200 mfd., 275 v. 41.

16 mfd., 450 v. 2'9 32 x 32 mfd., 350 v. 44
64 x 120 mfd., 350 v. 813 100 mfd., 275 v. 31- 100x200 mfd., 275 v. 916 32 mfd., 450 v. 319 8 x 16 mfd., 450 v. 319

Post/packing charge 6d. per item. Orders over £3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 1141.
Any parcel i d against damage In transit for only 6d. extra. Shop Hours 8.304.30. Early Closing Saturday.
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REPLACEMENT TUBES
REBUILT CATHODE RAY TUBES ARE NOW USED BY

OVER 80 % 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
1/3 UPPER RICHMOND ROAD
PUTNEY, S.W.15.
Tel: Vandyke 4304/5267

ALL TYPES

MIDLAND TUBES LIMITED
37 GEORGE STREET
MANCHESTER, 1.
Tel: Central 4568/9

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

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

WRITE FOR BROCHURE

Taylors
162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street
Aldershot, Hants.
Tel: Aldershot 20408

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Tel: Banbury 2813

Snell & Sons Ltd.
204 High St.
Swansea
Tel: Swansea 50518/9

H. Knowles
54/56 Chester Road
Manchester
Tel: BLa 9031

Radio Services Ltd.
30 Mona Street
Amlwch, Anglesey
Tel: Amlwch 594

PROMPT DELIVERY

Hi-Lite Ltd.
89 Southbourne Grove
Southbourne, Bournemouth
Tel: Bournemouth 44344

R. Watson
Leathern Bottel
Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

R.E.S. Ltd.
17/19 Paynes Lane
Coventry
Tel: Coventry 28781

Radiovision of Glamorgan Ltd.
Nolton St. Bridgend
Glam.
Tel: Bridgend 2727

J. Wildbore Ltd.
6-12 Peter Street
Oldham
Tel: Mai 4475

R. L. Television Services Ltd.
33 Charles Street
Cardiff
Tel: Cardiff 26337/8
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E Editorial and Advertisement g T seems safe to assume that any extensions or developments
E Offices: s I in television techniques or programmes will take place on
= PRACTICAL TELEVISION == - frequencies other than those at present in use, in order that
- = George Newnes Ltd., Tower House E_ = existing receivers will not be rendered obsolete. This, of course,

Southampton Street. W.C.L == takes into account colour or any line definition modification
F-.. ©George Newnes Ltd.. 1961 E which may be advised when the report of the Pilkington Corn-
= .s. mittee is published. As readers will know, two frequency bands
= Phone: Temple Bar 4363. == may come into use when any such changes are made; these are
= Telegrams: Newnes, Rand, London. T.-- Bands IV and V. The former extends from 470Mc/s to 585Mc/s=

"E - Registered at the G.P.O. for trans.. E
and the latter from 610Mc/s to 960Mcis. These twb bands are

E mission by Canadian Magazine Post. = part of what is now known as the ultra high frequency band
E E which covers from 300Mc/s to 3,000Mc/s, and, from these
= SUBSCRIPTION RATES E figures, it is obvious that special techniques will have to be
..s. including postage for one year = employed in receiver construction. Those readers who saw the
E Inland - - - - L13.0 per annum Fi introduction of the ITV transmission on Band HI will rememberE=- Abroad - - - - £i.3.6 per annum = how great was the change from the Band I transmissions which
E Canada - - - - £1.2.0 per annum E. were then standard, but the advent of transmissions on Band IV
=-= L-- and Band V may introduce much greater difficulties, and thoseContents E who are anxious to build equipment for receiving new trans-
= , ==_ \ \ % ,\'' g missions will no doubt wish to start carrying out experiments and
= .17 thus follow developments as they are made. We have already= Page = published constructional details of a Band V Signal Generator

Editorial ... ... 117 E (in the October 1959 issue), but, now, reception of actual trans-=E Telenews ... ... ... lie FE-- missions or experimental tests will be necessary. First a reliable
-2 The "Lines" Battle ... 120E aerial must be constructed and full details of a high gain array
= Television Filters ... ... 121 Ei are given on pages 136-139.

TV Safety Precautions ... 123E We shall, of course, be introducing designs and details of
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Our next issue, dated January, will be published on December 2211d.

Bands IV and V
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Tel
Television Receiving Licences

THE following statement shows
the approximate number of

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

Region Total
London .. 1.949.253
Home Counties .. 1,600,605
Midland . .. 1,738,256
North Eastern .. 1.848,765'
North Western 1.510.304
South Western .. 985,352
Wales and Border Counties. .. 691,859

Total England and Wales .. 10 338,399
Scotland .. 1.044,836
Northern Ireland .. .. 169,425

Grand Total .. .. 11.552,653

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
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

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.

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
ordinary light 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.
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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 Computer

Exhibition
go 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

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.

WNTV 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.

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, gathered to discuss and evaluate the award -winning

English Electric 41in. and the 3in. image orthicons.

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 theit
background.

Television at USA University
FXPERIMENTS with a Mar-

coni Cin. 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
A N Image Orthicon Camera

"`--` channel, type 203/6, was the
highlight of EMI Electronics
Ltd's exhibits at the Ljubljana
Fair, Yugoslavia (October 21st
to 29th). Although in the past
EMI has had a number of busi-

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-
ment; 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
Ltd. to supply four 41in. image
orthicon camera channels for use
in the Copenhagen studios.
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405
or

625?
(Above)-This receiver may be used on the present
405 -line standard, but may be adapted for 625 -line

transmission should this become necessary.

The "Lines" Battle
THE TRUTH BEHIND THE PRESENT

CONTROVERSY
(Continued from page 69 of the November 'sane)

By J. Harwood

e. VERY 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 arc 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

depend mainly on two factors: firstly, the extent
of change over to the new standard as governed
by the type of system 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 customers-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 elaborate " plug -on " conversion
units. Most models now have a UHF position
which simply opens up the tuner to the I.F.
channel. A separate UHF tuner would thus be
plugg_d in and this would be brought into opera-
tion by switching the ordinary tuner to UHF. The
Cyldon PC80 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 By T. Kemp

THE FIRST OF A SERIES OF ARTICLES
ON THIS SUBJECT

TELEVISION 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
frequency

Frequency --a..
(a) (b)

Fig. 1 (above)-The series -tuned circuit (a), has
minimum impedance at resonance (b).

Fig. 3 (right)-Examples of four -
terminal filters.

low-pass T -section ;

low-pass ,r -section;

-(a)

-(b)

-(c) low-pass series -derived
T -section;

-(d)

-(h)

low-pass shunt -derived
section ;

high-pass T -section;

high-pass IT -section;

high-pass series -derived
T -section;

band-pass;

band elimination.

Tuned
frequency

Frequency

(a) (b)

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 filters, 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
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Fig. 4 (right)-A Paral-
lel -tuned rejector. The
resonant frequency is
equal to fir./(L.C)
where L is the inductance
and C is the total

capacitance.

To Aerial

To
Receiver

Fig. S (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
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

computed to provide the required critical fre-
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 is 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 on 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
receive 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 adjacent 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)

(b)

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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Of .  a television receiver, by virtue of the fact that ft is
permanently connected to the public power supply is a
potentially dangerous device, if handled incorrectly".

TV Safety Precautions
By F. C. Adams

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, never-
theless, a severe electric shock can be experienced

Reeetwzr
on/off
switch

1.

Mans

Chassis o"°ee'c----Dw

Fig. I-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 is standing 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 Lire 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-
tween 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 earthed electric 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 purpose. 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
0.001p.F 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.
17.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 a small spark with a live chassis
because the capacitor lets through a little of the
50c/s current. This symptom, therefore, should
lead to a thorough investigation of the isolating
capacitor and a reversal of the mains leads. An
aerial rigger was killed recently because of a live
aerial-not so much as the direct result of electric

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

socket

coupling
coil

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 almost impossible to receive an electric shock,
even when the chassis is connected to the live side
of the mains.

Receiver Oneammmove

'Chassis earth

Isolating
transformer

ratio 1:1
Yea,00400.040,0r.

Power
supply

Fig. 3-If external equipment is to be connected to
an A.C./D.C. receiver, a I : I 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.
eqlipment 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.
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Servicing
Television
Receivers

No. 74-THE ENGLISH ELECTRIC 16TI ID AND SERIES
(Continued from page 67 of the November issue.)

...I/AVING 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 (owing to underdriving the output stage) early
failure of the PL81.

Complete loss of EHT, line whistle etc., is often
caused by R255 4.7k 3W becoming o.c. This is a
wire -wound resistor and the element fails on
occasions, resulting of course in no screen voltage
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By L. Lawry -Johns

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 PL81 is
overheating check C251 (01uF) 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 (0.5µF-
500VW) should be suspected after the essential pre-
liminary valve check. Valve V15 (PY81) is
occasionally responsible for an inoperative line
timebase.
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9209 IS A 25k POTENTIOMETER

Fig. 4-Circuit of the frame and line timebases.
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°.°°0114jF

VISION

82'

21SV517.9-
6157

615 1
656

eW

C150

TO
CRT

CATHODE

.1

141.4 TO 654.662
AND C65

SYNC.
TO C 50

R115
22k

IL
4],F

:i:

DETECTOR kw

VISION
LIMITER 04,F

Pt62

11115.1[
(

: xs 114 54
228pF

En0

CPO

....
---

7

WI
2 E 91

VW
PLS

/.......
.......

y
s

,

''''CiS.1.
N.F.,F

,
EB91 7

,._

4 5 P17I
22k P160

1,1

4

41k

2.2k

P107

a
4 5

R106
472)

.3

100pF

C112
05001 F

FON

--- C109

'''''

A

RNA

le
4 5

6111
470

C"'

3

6158
6Efk

R152
IM

SPOTTER)
RIM
sok CI Si

O 001
.PF

6155
4700

R
660k%

56

1206

C153
73.1i4F

CHASSIS
_

I
INTERLACE

DIODE

6163
220k

FRAME SYNC.
TO C200

I500 ON:n31.pF

4

ISOCI

i 111

_

o.

oicioipr #109
lk
CONTRAST

TO 6165
I BRILLIANCE

Fig. 5-The vision I.F., detector and sync separator circuits.

The Frame Timebase

A blocking oscillator (V11B) is used to drive an
output pentode V12. The oscillator which is the
triode section of an ECL80 is conventional, the

Frame Output
Transformer

250mA fuse in
cathode of PL8I

or
150mA thermal

Cut-out in anode
of PYSI

L21
Line

Linearity

P165
Brilliance

R202
Frame
Hold

R252
Line
Hold

Station
Indicator

Ion trap
magne

Smoothing
capacitors

Centring
lever

CZI
Brimistor

Fig. 6-Rear view of the chassis.

driving waveform being developed across R200
(120k) and R201 (500k height). This is coupled to
the control grid of the PL82 via C202 (0.1µF).
Linearity of the frame scan is obtained by a feed-

CIII
inside
can

P207
Frame

Linearity

Sound
Output

Transformer

Picture
Tilt

C54
inside can

R56
Sound

Volume
and

SI On/Off
sw itch

R7
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Frame Linearity

C20000

I 
L14 q. OLIOaX2  

ra  0L13LI  
O 0L12 0

L90
0 0L8 a  

L19,

Sensitivity

PRACTICAL TELEVISION

Line scan
coils

C65 C207 02520

Frame scan
coils

R255)

R268

EHT.
Unit

__ C275

Mains voltage
C157 selector

Metal rectifier L18
for H.T. Choke

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 0.01/iF) 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
I or make a "cold" continuity check between the red
and yellow leads. If the stage is oscillating, bridge
C202 with a known good 0.1/4F capacitor as this
can go o.c.

127

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 (470f1)-probably
o.c. and check C207 (32/1F) 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
(100pr) 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 VII and R157 (1.8M).
If these are in order, check C152 (0.1ttF). If the
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IMM.°
ff- L18

C157 CHOKE CI 5 8
175; 1100pF
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750V

CZ' (or CZ8)

R166

4 5 4 5 3 4 4 5 4 5 4 5 4 5

VS VB V7 V4 V3 V2
L(MI9- '7) L(R)20

N-. 4,--r1-7. 4 - 5 4 5 4 5 4 5 4

C53

0.00T
pF

Chassis

C113 -

0.001 O001
yF pF

10C103.001F
p

3000
(or 4700)

P167*
1400

VI V15 V18

C7
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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
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SI
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switch
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nears the right-hand side (see page 505, July issue).

Sound Stages
Low and distorted sound, check V5 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)
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0.1
pF

22pF

P56
0.5M

Sound
Output

Transformer

P59
100k

C62 R60
330k

V6
ECL80

7

311/

Volume C64
100yF -
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Fig. 9-The sound I.F., detector and output stages.
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phase DISTORTION
A KNOWLEDGE OF PHASE SHIFT AND
PHASE DISTORTION IS ESSENTIAL FOR

ALL TV ENTHUSIASTS

AINLY 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 fodnd.
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
combined output of the
phase and frequency
response at all frequencies
incorporated in the square
wave. At low frequencies
in an A.F. amplifier, the
phase response may be
poor, so producing a poor
square wave output and
this may, to an inex-
perienced eye, be thought

(a)

(b)

(c)

Fig. I (o)-A square wave-
form for testing; (b) an
example of phase advance,
generally known as "over-
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 Ike'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 1mW developed in 6001.2 at
lkc/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 Response

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 aero,
plane flies around the district. The bright, fuzzy
picture illustrates phase distortion owing to the
sum and difference paths introduced by the original
signal path and the new path from the aeroplane.

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

C response
at L.F.

C response
at mid -f

191 Fig. 2-How phase
distortion will affect

an L.F. signal.

valves the main circuit elements 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 control the phase response of a system
a very careful control of XL 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, XL 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 effect.
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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 the condenser 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=It, 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 dielectric must have been
charged to a value of It or must have accepted a
current for a given time t. 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 0. 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 dielectric
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., :he dielectric constant has been 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 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).

0

(a) (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
E.B.R. UAL', 4 Speed Autoohenger .. 86 16 0
BAR. UA14, 4 Speed Autouhanger .. 17 19 0
3.814 0A20, 4 Speed Autochanger 29 19 0
Garrard 210/209 19 19 0
EMI 4 Speed Single Player .. 14 12 6

P. on above 4/-.

4-SPD. RECORD PLAYERS
Latest B.S.R. TU6 Turntable, together with light-
weight Starr Gaiety dual sapphire crystal turnover
pickup head. Truly amazing value at 23.110

PORTABLE RECORD PLAYERS
Takes all sizes, all Speeds of Records. Auto -change
Ulm. Complete In attractive dual.tone Cabinet.
Weal for Gift. Approx. Value 120.

Postage 4.-. Our P"' 114.15.0
RENEW YOUR PICK-UP

with the .ollowing CARTRIDGES. AC08 G.P.
65.3, 22/2; SON °TONE, 17/-: STEIG and REUTER
15/-; POWER POINT, 17/, All the above com-
plete with "STARR-GALAXY- Tone Arm, 31. extra.

MAINS AMPLIFIERS
3 valve (10F3, 10E14. U U9), lb watt, 8 in. loudspeaker
In two tone case with controls. Weal for record
players, etc., 19/-. P. A P. 90,-

100 RESISTORS 6r6
100 CONDENSERS 101w
Miniature Ceramic and Silver Mica Condensers.
3 p1" to 10,000 pF. LIST VALUE OVER W.

LOUDSPEAKERS
Top Mkkee manufacture fresh. 211n. 18/-; 910. 16/-;

19/.; 10in. 22/6; 7 x 4 18/-: 8 x 3, 19/-: 8 x 6
21/-; 8 a 13, 29/,

PM SPEAKERS
3 ohms, top makes performance guaranteed:
Sin.h 8/

75ia x 4

loin.11/

13/ -
UNIVERSAL VOLT

OHM MULTIMETER
Reads A.C. and D.C. Volts to 1000. 5 Ranges at
1000 Ohm per Volt. D.C. Current, 3 Ranges to
500 Milliampar Resistance reading to 200K in 2
Ranges. Complete with Prods. 59/0. P. A 1'. 1/6.

SILICONE DIODES
125 V. 500 M.A., 2 In series make superior replace
ment for R.M.4 and 1LM.5, etc., 8/. each.

VALVES ALL GUARANTEED 3 MONTHS

PL81 SOILED, AMAZIN
VALUE AT ONLYG 416

EY51 SUN 4,6 U25 symr
PORTABLE

TAPE -RECORDER CASES
104 x 141 x 31. 14/, 10 x 12 x 7, 20/-. Covered
Attractive Reline. P. A P. 3/..

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

131

Latest I Ideal Extension Speaker. Very
attractive Rexine covered case, size 8 x 51 a
3/with 7 x 4 Speaker, complete. Oar 40,6
P.P. 1/6. Price 
Baffle Type, with Polished Wood front 1916
P.P. 1/6.

CO -AX s5r7r227: '70
lo

:. ,2,13/r tc.
Plugs 1/8 Wall outlet boxes 8/6.

PRESET CONTROLS
111 to 2 Meg. 3/3 P.P. ed.

BLOCKING TRANSFORMERS
A wide variety. :hatable for all gets, from wow.

ION TRAP MAGNETS
Suitable for all Tubes, adjustable, 3/9 P.P. 6d.

Anti -Static Screen Clearance ..
Switch Cleaner ..
Siheone Grease ..
Cellulose Cement

3/8 Tube
.. 4/8 Thi

18/6 Tube
.. 4/8 Tin

RESISTORS
Ws.tt, wire wound, from 1311 to 6.86 1/9

MAINS DROPPERS
Adjustable: .1 amps at 2K to .3 amps at 7i98000

TUBES DIRECT OFR II OUR FACTORY COMPARE OUR
PRICES

Ins. 1218. GUARANTEED
6 Months

Most Mullard 12"£2 0.0
12 Months NEW TYPES

£3. 5.0 MW 31/74 £3.10.0
Mazda, Cossor 14° £2.10.0 £3.15.0 MW 36/24 24.10.0

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, complete with all valves and tube&
They are untested, and not guaranteed to be in
working order

12in.

14in. ..

-. £2.19.0 P.P. 12/6

24.19.0 P.P. 111/.

* VALVES BY RETURN OF POST *
THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY

10% DISCOUNT SPE C OFFER
TO PURCHASES

of any SIX VALVES marked in Week type (16%
dosen). Poet: 1 valve, dd., 241,

N E W LOW PRICES
FREE TRANSIT INSURANCE. All valves are new
or of fully gUaranteed ea -Government or ex -equip -

GUARANTEED 3 MONTHS meat origin. Satisfaction or Money back Guars.
tee on goods if returned unused within 14 -days.

084 5/-
1A5OT 5/.
1C5GT 8/6
IDS 818
1003 9/9
1H5GT 9/9
114 3/6
1 LD3 8/6
1LN 5 4/6
1N5GT 6/3
1E5 3/.
164 8/.
181 4/9
1T4 3/9
2A3 7/9

48
3A120.11 4/9
3.15 9/-
305 418
34 7/.
3QQ6(1T 8/8
384 5/8
3V4 6/9
51140 9/6
5T4 8/9
151140 4/9
5V40 8/9
5Y30 5/9
5YRIT 0/-
3Y40 11/-
523 8/3
524 11/-
5240 8/6
52411T 11/-
6/3012 9/-
6A6 7/6
647 10/-
BARG 9/6
6A6GT 18/.
6A138 7/.

8AC7 4/8
6A03 8/6
6A07 7/-
6AK5 5/-
0AL5 8/6
6AI:18 3/-
6AQ5 6/-
6AT6 5/.
6A1.16 7/6
6B7 8/8
01380 3/0
6 RA6 (1/.
613E6 5/9
613060 12/0
6BH6 8/.
6100 6/.
611117 9/3
613W') 7/9
611W7 5/9
88X6 4/9
604 8/6
6C6 5/6
605 4/9
609 8/9
610116 21/-
60116 8/3
Inn Od,
6D2 8/6
603 12/8
.11111 4/9

4/9
6180 5/9
61631 7/.
RING 6/8
6F12 8/8
6113 6/9
6E14 9/6
6115 9/8
6116 8/6
6133' 6/6

sae 2/-
5.15 4/8
635G 2/9
6J5GT .3/9
026 4/-
027 7/9
837/1 5/-
637(IT 7/6
6J8 86
6K6GT 5/6
667 5/9
80711 2/8
6K7GT 4/9
6 K8GT 8/9
6L1 12/8
616 9/9
61410 6/9
6116 8/6
6119 12/8
61,02 6/-
61012 7/6
61020 8/8
0N7 6/6
6P1 14/-
6P2.5 8/8
6P28 12/6
01370 (1/-
:3470T 8/9

R70 6/-
88/1,7 5/0
8807 419
68117 4/8
6827 4/6
00117 5/2
621,7GT 6/-
68N7DT 4/9
6897 H-

UB

1

57 4/6
414T 10/6

61150 6/3

8V60 5/6
6V6GT 8/-
8X2 6/6
6X4 5/.
COG 5/-
6X5GT 5/6
6160 7/9
7135 12/6
706 9/-
7B7 7/8
705 71-
7436 7/3
7117 7/8
7K7 9/6
7Q7 7/6
787 8/-
7V7 6/-
7Y4 6/3
-24 8/8
8D3 8/-
10431 M.
1612 13/6
10014 8/6
10F1 5/8
101,14 7/9
1OLD3 7/9
1011)1113/9
IOLD12 9/6
10P13 9)-
10P14 9/-
10118 7/6
12A6 5/-
12A117 6/9
13AH8 9/9
12AT6 7/6
12AT7 5/5
12AU7 0/-
12AX7 6/9
12BA6 5/-
12B66 8/6

128117 10/5
1208 6/8
12E1 15/6
12J5GT 8/6
12670T 4/9
12K8GT11/-
12E8 12/.
12Q7OT 5/-
128(:7 8/-
12823 510
128117 4/.
128117G1' 8/6
1487 22/6
19AQ5 7/8
191304015/-
201)1 8/8
20F2 8/6
2011 16/-
2021 9/9
LOPS 12/8
201'4 17/-
20P5 15/-
25A00 8/-
25L8G 8/9
231.60T 9/.
/5150 91-
r5Z40 7/3
2525 8/-
2026 12/-
278U 25/-
30(0 7/8
30F5 0/9
30FL1 9/6
30 LI 7/-
3014 12/6
90113 8/-
30P le 6/9
35160T 11/-
35W4 8/9
357,40T 5/3

35Z5GT 7/6
42 7/6
43 7/8
5005 7/6
501,6(:T 9/-
52K U 10/6
53611 10/4
54611 8/9
610PT 11/-

77 6/6
78 66
80 5//9

DAF91 3/8
DAF96 7/3
I) 93 9/9
DP91 3/6
10,96 7/3
DH68 813
01176 5/-
DH77 0/-
14632 11/3
0691 5/4
DK92 7/6
DIL96 7/8
1)133 8/6

83 9/8 DIA, 9/8
185BT 18/- 01.62 14//.
807(A) 5/6
807(E) 8/9 01.93 8/-
008 15/. 0104 6/-
354 2/- 019') 7/3
663 3/9 EA50 9d.
936 2
3703 10/./6 EABC80 7/6

EAC91 469001 4/- E9002 4/9 AF42 8/8
9093 4/. 6884 1/6

AAZT3PI! 21/8. E891E841 37/6-

836 9/6 61103 9/-
110b 403 E11033 418
121C 718 E11041 7/9
CBL31 21/- 61/181 7/9
001135 14/- 613180 7/9
CL39 11/9 30E49 8/6
1131 7/9 KI21,21 12/6
063 1/0 E121,31 21/-
077 3/0 EC.52 3/8
12152 5/9 EC90 3/6
DA30 12/6 6(21 4)1
DA90 2/6 60C31 9/6
DAC32 9/9 ECC32 4/.

ECC38 4/8
EC084 9/-
ECC33 13/-
1:0(381 603
ECC82 6/-
1.0183 6/9
ECC84 7/-
ECC83 7/9
E(2180 8/6
EC162 8/6
211121 12/6
EC1133 9/6
ECH42 7/9
ECH81 7/9
ECL80 71-
6CL82 8/9
ECL83 12/-
61,32 7/--
6136 3/3
61,39 4(3
6140 13/8
EF41 8/-
EF42
EF50-119

1050 -USA/
-

3/-
RPM 3/3
EF80 4/9
EF83 0/6
EF06 9/-
64'89 6/9
EF91 3/-
6E92 4/6
E195 6/8
EK32 71-
E1.32 3/9
6133 8/-
I, 139 7/-
E137 1116

EL88 12/6
EIA1 8/-
EL42 9/-
6184 7/.
2E91 4/6
E M34 9/6
EMS° 7/9
EM81 8/9
Elle4 9/9
EM85 10/6
EN31 10/-
EY51
Small 8/-

61'86 9/-
6235 6/-
6240 6/6
6241 7/.
2:280 6/-
2781 6/6
0732 8/9
H1410177/9
HYRS 7/6
KL35 7/8
K11,32 8/6
KT32 6/9
KT33C 4)9
KT38 9/.
KT44 6/3
KT45 8/6
KTOI 8/0
KT63 6/3
KT76 8/6
KTW61 5/9
KT1V63 5/9
KT263 6/6
L63 5/8
LNI52 7/-
LZ319 7/-
MU14 8/-

N37 11/.
N78 15/-
N108 16/-
N152 8/9
P41 4/6
881 2/3
PA BMW-
PC4284 7/-
PCcs6 7/3
PCC88 19/-
pC(289 18/8
PCF80 7/-
PCF82 7/3
PCL82 7/3
PCL89 10/6
PCL84 7/6
PEN25 4/6
PEN45 7/3
PEN46 5/3
PL33 8/3
1130 10/6
PL38 16/6
PL81 8/-
P102 6/9
PL83 6/9
1184 9/.
P1.04 11/.
px 55 11/6
PV31 7/9
PY32 10/-
P1(00 71-
PYS1 6/.
P Y82 8/3
1'1 43 7/6
PZ30 9/6
RIO 11/-
R19 11/-
8146 8/6
SP6 3/8
8P41 2/8

8P61 2/6
9132150A

T41 4/ 7/.6

TDD4 7/6
U14 8/-
U18 8/-
U2.2 6/9
U24 16/-
U'25 12/6
1126 9/9
U31 7/9
1336 11/-
1337 26/-
U43 8/-
U50 5/9
1762 4/9
UM 518
.7. 5/-

U191 11/-
U291 9/6
U282 15/-
U309 7/-
1329 7/-
1:339 11/-
U404 6/-
U801 28/-
UABC80 8/6
U AF42 81-
U1341 81-
C BC41 7/9
U BC:31 10/-
11131139 7/9
U131.21 14/8
Ill:C84 14/6
01189 7/9
U1180 16/-
U11121 12/8
UCH42 7/6
1311141 8/8

1101.83 18/6
GF41 8/6
U F42 8/6
UF80 WI
U185 8/9
U F86 14/6
11189 7/.
U141 7/.
UL44 11/.
1;146 9/9
0184 7/6
111280 9/II
13138 19/-
1107 9/6
17I18 17/-
U YIN We
13121 11/.
UY41 11/.
UT 85 8/3
VR10540

VR150/30
9

wiiiM 11/6/-
W76 6/.
W81 7/4
16111 11/.
/63 9/6
X 65 11/-
X66 11/-
X76M 12/.
X76 14/6
175 ' 16/6
)041M 9/-
163 8/8
263 5/-
Z813 9/9
Z77 81-
Z152 4/9
2719 4/9

Post: 2 lbs. 1,6, 4 lbs. V-, 7 bs. 219, 15 bs. 34, etc. No C.O.D.

TECHNICAL TRADING CO.
ALL ITEMS 5% & POST FREE IN DOZENS
(Callers always welcome). LIST OF 1000 SNIPS 6d.

P.O. BOX 21 (W)
350-352 FRATTON ROAD. PORTSMOUTH.
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ALL, TUBES
GUARANTEED 12 MONTHS

LINE OUTPUT TRANSFORMERS
Direct Replacements or 500 sets.

Carriage Free Baird. T28, T16,3 .. .. . 53/-
T164. T167. '1HA.172. 1014 .. 60/-171B:

Speedy Passenger Train despatch. TV 11A. . T2. B; 12 A-.
TUG11A, B; TRG 11A, B .. 45/-__._.
TVI2AM; TV22, 24; TRG2CTUG24 .. 60/-N E W Cossur, 920, 931, 933, 934, 948. etc. .. 58/-

Ekco. TS146; TS113-114; T1.61 .. .. 47/612' MW 31-74 etc. £5.5.0
14" ri.W. 36-24/44

Limited quantity 1.6.6.0
es. .

T221, 231: TSO.311. etc. .. .. .. 55/ -
Ferguson. 841, 2. 3; 841 to 945 .. .. 55/ -

WOT-998T; 103-145T: 203-246T_,
.. - 86/6

Ferranti. 14T3, 14T4. 17K3. 17T3-4 45/-
MW 43-69 (limited)

__..
141`.1. T1205. T1215. T1225. T1325.17" E7.7.0
T1405, T1415. T1425, T1506, T1825 .. 65/-CRM 171, 172 G.E.C. and 11.31.V. mostly 55/. to .. 80/-

Invieta. T101-104; T108-110 .. .. 521 -

COMPLETELY REPROCESSED T114-176; T11143C3 142
16C

, ., 801-
31Vr20C V1

51118. V20Vv31/ab .. 57/8TO MAKERS' SPEC'FICATIONS !

REBUILT, RESCREENED, REALUMINISED TUBES OF
69/ -V240. 250 .,_ 62/6: V214, 216 .

Philips.114 UF/UM, 1115 U_, 1437 b.
1146 11, 1726U, 1746 U. 1747 U .. .. 65/ -THE HIGHEST QUALITY 383A. 463A, 563A, Etti3A. .. 60/-

Pye. LV30, 16T. CS17. VT17.. .. .. 60/-
1411 . . . . . . £5.5.0 CTM4, V4, VT4. V7. VT7 _ .. 52/6Ultra. 814, 815, 817, 915. 917, VMS,

Y/YA730, YVW84, VWY720, V710
15" --17" . . 1.5.10.0 (COmplete assembly with 1325) .. 851-

14/53, 15/8). 17/50, 17/53. 17/60, 17/621-4,
17/704-2, 21/50, 21/60. 21/70-1.2.. .. 60

2 1" . .  £8.0.0 AU Ultra Frame 0.P.T.'s .. .. 28/6
Add poet 2/6.

ASTOUNDING BARGAIN ! 100 mixed resistors. 1W -2W-7/6 post be.
SKANTEST

The "Clarion" Transistor Battery Tape Output Transformers
Deflector Coils-Blocking Oscillator Trans -Recorder. Push-button controls, 31 i.p.s. formers, etc. for shorting turns and open

Portable. Durable plastic case. circuit. SKANTEST Is a fraction of the
cost of any similar tester available in this

List price 25 gns. Complete I , country.
SKANTEST  Saves hours of work.  Is

6GNS.
with Mike and Tape. Carr. portable.  Easy to use.  Increases good

Our Price ONLY 7/6. ,-- r...,
.40-;

will.
No TV Serviceman should be without

TRADE ENQUIRIES INVITED SKANTEST. SAVE TIME! SAVE MONEY!
Free Leaflet available. 27.10.0. poet etc. 5/-.

IVESTWAY RADIO
S.A.E. with enquiries please.

S Westward Way
Preston Road, Harrow, Middx.

Tel: WOR 2663

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass.

I2in. E4.10.0 14in.
I5-17in. E5.15.0 2Iin.

£5. 5.0
... L7.15.0

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

REBUILT MULLARD AND MAZDA
TUBES

I2in. £3. 0.0 I4in.
15-17in. £4.I0.0 2Iin.

... £4. 0.0

... £6.10.0

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

S.T.S. Ltd.
35 POUND STREET, CARSHALTON,

SURREY.
Telephone: WALLINGTON 9665

EXPRESS ELECTRONICS
ROSEDENE LABORATORIES

KINGSWOOD WAY, SELSDON, SURREY
VALVES NEW TESTED AND GUARANTEED

FOR THREE MONTHS
1CI 7/8 661..8 6/-

8/- 03E6 7/-
111 6/- 66116 6/9
113 7/6 6246 6/9lIDI 8/- 611E7 8/9
11119 7/6 61367 10/8
11,4 6/9 68W8 7/8
1P1 65W7 7/.
IPIO 7/6 8010 9/.
1P11 7/6 81)3 4/.
1E5 6/- 69912 4/-
185 6/- 61180T 8/.
1T4 7/6 6.170T 7/8
1123 5/6 6100 6/6
31.0 8/- 8180 6/.
384 7/6 84.170 8/6
3V4 6/6 68L7GT 8/-
MAO 7/8 665741T 6/-
5YSOT 151- 6V60 7/6
5/11; 0/8 6994 5/.
6.416 6/5 6K50 5/-
AL5 I- 6X50T 6/.

85516 4/- 757 7/8
6AT6 8/- 787 9/6

WAILS 10/- 1)9976 7/8
6111
EFS°

91-
8/.

PC1,64
PI.81

7/-
16/6

12.5T7 81. 1)9977 6/- E9936 9/. PL82 7/-
12AU7 6/8 DH142 8/8 E091 4/. P1.83 7/6
12AX7 6/. 1.111156 10/- 6:092 5/6 PY81 6/9
12E1E6 8/8 DK91 7/6 1,41 9/0 PY82 7/0
1113117 10/8 DK92 7/8 EL84 7/. PY83 7/5
11K8GT11/- DK% 8/- Et484 10/- R19 11/6
1207GT 7/6 10.91 7/8 EM85 10/- U26 9/6
16A5 9/. D1,94 8/8 EY51 7/8 U5'2 7/5
25580 8/6 D1,86 8/- EY81 10/. U76 7/6
351..64T 7/8 E1391 4/- EZ40 7/6 U78 51-
257,40 0/- E14041 10/- 1.12.60 6/- UBC41 8/6
30C1 6/9 101080 8/6 EZ8I 6/9 U01142 9/6
301.1 7/- ECC81 8/- KT33C 8/- 17041 8/6
351.60T 9/. EcCitni 5/6 1T66 11/0 U1.41 8/6
35W4 8/6 koc88 6/- N17 7/6 UY41 7/6
35Z40T E0X2.84 7/6 NIS 8/- w78 8/6
5311) 10/6 ECF80 8/6 519 7/6 WI43 8/6
5753 7/6 9911184 /- 5709 7/- K17 7/6
80 6/- KCEI42 9/- PCC84 8/9 X142 11/-
0.5091 7/6 EC9981 10/- PCF80 6/9 X150 9/-Dann 8/- ECL.80 8/8 PC081 7/- Z77 4/.
D ECL81 9/- PC1.82 8/. 21)17 7/6

High Stability Resistors IW 5% 60 0 to 151, Od. Midget Ceramics 500 v. gd.
Coat, Sopa goafity tin., 64. yd. Plage 9d. Sockets 94. Silken H.T. Recta.
261M. 800 MA lie is lie 17/6. Contact Cooled 250v. 50 MA 8/6. 85 MA 8/6.

VOLUME CONTROLS MIDGET SIZE LOAD SPINDLE'. 1). P. peach
4/- Lew switch 2/6, Vain,. 10K is 1M, BOA B70 v. holders 94., aczanm
94.

VALVES MATCHED IN PAIRS
EL84 17/-, N700 17/-. 6V60 17/., 613W6 18/- per pal, Pooh Poll O.P.
Transformers for above 9-15 0 15/6, P. St P. 1/6. 12in. P.M. Speaker,
3 a 24/6. Baker'. 8,eltturet." 121s. 15 0 15W, 90/-. 111n. Stereo Model,
17.7.0.

SETS OF VALVES
0191, D091, DA0121, DL92 or DL941. 19/6 ECH42, MN!, EBCA1,
DK96, D096, DA096, 01.96 27/6 ElAl, 67,40 97/6
ICS, 111, IFD1, 1P1 87/0 UCH42, U041, 1111C41,
1E5, 1T4. 185, 384, or 3V4 19/6 UL41, UY41 115/ -
rootage and packing 64. Over CI poet free. C.O.D. 216.
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A

Precision
Wobbulator

By N. Mears

(Continued from page 83 of the November issue)

USING THE INSTRUMENT

01)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.

Coaxial Connection
cable to braiding

`To
take -off

point

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

(a)

Fig. 17-The calibration

3.

133

vs,
"s.

of the sweep (see text).

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 linear,
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.

4. 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.
(c) Set the " sweep " con-
trol (VR4) to about L of its
range.
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(d) Rotate the
core of the coil
until reception is
obtained.
(e) Check that
I.F. is now gen-
erated by reduc-
ing VR4 setting
to zero, and test
for a heterodyne
whistle on all
stations.

It may well be
that the R.F. out-
put gives too little
output, even at
maximum, for a

PRACTICAL TELEVISION

Fig. 18-If an amplitude
modulated signal is used to
produce a marker pip, the
pip is of the form shown

above.

(A)-Discriminator curve for a VHF 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 early 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
reaching the earlier take -off point is well worth-
while.

(C)-Response curve of a TV receiver-note the
calibration pip.

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 response curve by adjust-
ing the D.C. control VR5. 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 I.F. 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 I.F. 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 I.F.
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"

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 ?Interfering
I.F. signal from a short-wave transmitter.

(B) 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.

(0)-The same response curve as in (C) without the
calibration pip.

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 then 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.

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' names and
addresses, together with your own and
remittance* to cover each subscription,
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. LI .S.0,
OVERSEAS L1.3.6, CANADA LI .2.0.

* * * * * * * * * * *



A Band lifr Aei

5ROM 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 generator circuit was published in this
journal. The exhibition by the BBC of colour

Washer
and

screw

Coaxial
lead-in to
receiver

ALTHOUGH PROGRAMMES

HAVE NOT STARTED ON
UHF, THE CONSTRUCTOR

MAY STILL GAIN
EXPERIENCE OF THESE

FREQUENCIES

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

Folded dipole

\ \
02 );\,e D41- D5 D6:11\1- D71a.\\

Director staple

Wood
batten

P. 12-3 cm. 01....38cm. 02 92 cm. D3 to 07...7.9 cm.

See text for dimensions of directors and reflector

Fig. 1-The Band V aerial-`the distances between the elements are indicated above while the dimensions of the
elements themselves are given in the table.
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By R. B. Archer

Preparation
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 receiver 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

TABLE OF TUBULAR LENGTHS (See Fig. I)
Directors:
No. 120.5cm No. S 19.7cm
No. 2 20.3cm No. 6 19.5cm
No. 3 20.1 cm No. 7 19.3cm
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. I 3.11cm No. 2 13cm
and the rest spaced 7.9 cm apart.
Note.-The smaller the dimensions of an aerial

the poorer is .its reproducibility. An effort
should therefore be mode to work to the
nearest millimetre.

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 thetk,,
nuisance of oscillator radiation the
aerial must have not only sharp
directional properties but a very
high " back-to-front ratio," together
with an absence of side lobes. Thus,
any oscillator radiation will be
directed chiefly back toward the
transmitter, where it does negligible
harm.

The normal Yagi array suffers from the die -
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
actually used. 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 aluminium, similar to that used for
loudspeaker grilles, measuring 40cm x 23cm, is

required for the reflector. The dipole and directors

The completed aerie,

..e.i.Ltda6
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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

175"

65"--H
0.6"

(a)

8"

Bending allowances
(all bend radii 1/8')

t

0.5" , 1-1/43
(b)

Fig. 2o-The dimensions

18 dia, copper tubing

3
of the copper tube from which the folded
dipole is formed.

Fig. 26-The completed folded dipole.

Fig. 3 (below).-Positioning the folded dipole.

Reflector
securing
screw

Coaxial
lead-in Reflector I

Centre line of
member is

the reference
line for the
position of
the folded

dipole

Wood
batten

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 Ain 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
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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
is given a very light coating of
mercury. This is applied in the
following way:

Mercury Layer
The least possible quantity of

mercuric chloride is bought from
the local chemists. (Not remem-
bering anything from his
schooldays about penny -weights
or grains, the writer persuaded
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 solid 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 e::ect 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,
securing the aerial elements, the wood does not
split.

Position of rod

-.Wood -
batten -

Fine holes drilled

Pod in place

staple

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

(a) In the plane
of polarisation

tal11111111111111

(b) At right angles to
the plane of polarisation
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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,
width, 14Mc/s; beam -width in the plane of the
elements, 300 approximately; beam width at right -
angles to the elements, 340 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 a.m. to
10 p.m. (except when the channel is required for
outside broadcast links). Carrier frequency:
659.75Mc/s. Power: Peak 2.8kW, mean 1.4kW.
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. II
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INTERFERENCE
SUPPRESSION
CAUSES AND CURES OF TVI

5HE 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 electric

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.

Commutator

Sparkin g

Brush
holder

Brush

Rotation

Sparking

Brush
holder

Brush

Armature

Fig. I-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

from interference.

What Is Reasonable Suppression?
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. Ferriers

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

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

Thermostat adjustment Sparking

/Az /

Fig. 2-Interference 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.

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
Interference to television reception 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 of 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 developed

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
field

Brush

Armature

Motor
field

(a) (b)

Fig. 3-These suppression circuits are designed for
use on small appliances in areas of reasonably good
signal strength and moderate interference: (a) and
(b) (above) are for radio and (c) and (d) (below) are

for television.

Suppression
components

(c)

Suppression
components

(d)

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 in mind, Belling Sr 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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Suppression components
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Suppression components

Suppression
components_

Fig. 4-These circuits are also for small appliances but have a better performance than those of Fig. 3 (a) and (b)
(above) are for radio and (c) (top -right) is for television.
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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 arc avail-
able.

Similarly, at (c) is shown the simplest of television
suppression circuits which uses a pair of television
chokes connected close to the brushes. At (d) 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 (c) 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 still necessary to take
the junction of the two 0.005pF capacitors to the
motor frame. Connection should be made to a
soldering tag clamp beneath 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 1.5mH.

The arrangement at (c) 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

(c)

on dust -iron cores and small 470pF ceramic capa-
citors. The chokes are rated at lA or 2A, according
to the current requirements of the appliances, and
the capacitors must be rated at 390VW A.C., at
least.

Capacitors for radio suppression should have a
rating of 250VW A.G. and delta -connected units
containing three capacitor elements, as in Fig. 4(b)
are available in values of 0-1,,F+0.005,LF+0-005/4F
and 0.1/4F+001i/F+001/tF. Chokes for radio
suppression are somewhat larger than their tele-
vision counterparts, depending upon inductance
and power rating, but are also available in lA and2A 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 0.05pF should never be connected tothe 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 theearth pin of a three -pin plug.

FRIDAY, FEBRUARY 2nd, 1962

A FILM SHOW
(in collaboration with Mallard 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 x 61n.) 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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Underneath the

5EATURE 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 seen 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
playrs, 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!

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
epics 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.

aik

This is an interior view, looking upwards, of the 250ft most at
Llandrindod 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.

A MONTHLY
COMMENTARY

By conos

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 Sidney James was foil to
Tony is ever 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, three young
women with highly differing
characteristics, provided even
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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 may never have seen
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 Foanby 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 electronic 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.

I.T. News uses compression,
for instance, without losing quality
and certainly with a gain in
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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', I Guide'
and '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 Temperance 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 to
gangster melodrama in its most
elementary and-it must be
admitted-entertaining form. At
any rate, the TAM rating
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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RADIO BARGAINS
SIGNAL GENERATOR

88.19.6 or 25/- deposit and 5

5/6 extra. Coverage 100 lie/s-
21/6. P. & P.monthly payments of

6' dt -
100 Me/s on fundamental., and
100 me/s to 200 Me/s On har-
monies. Metal case 10 x dl x 5i111..grey hammer finish. Incorporat-
ing three miniature valves and

--,--,.. Metal Rectifier. A.C. Mains. ..

..\....
200/250. Internal modulation of
400 c.o.s. to a depth of 30%; modu-.**
lated or unmodulated R.F., out-
put continuously variable. Rh
milli -volts. O.W. and mod. switch

variable A.F. output. Incorporating magic -eye as output
Indicator. Accuracy plus or minus 2%.

Cash 24.19.13. Plus Postage and
Packing 5/6.
Coverage 120 Kc/s-84 Me/s. Metal
case 10 x 61 x 4iln. Size of scale
61 x 31in. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.o.s. to a
depth of 30% modulated or un-
modulated R.F., output contin-
uously variable. 100 milli -volts.
C.W. and mod. switch variable
A.F. output and moving coil output meter. Grey hammer
finished case and white panel. Accuracy plus or minus 2%.

ALIGNMENT ANALYSER TYPE
AC. mains 200/250 v. Provides:

11C12

Wobbuletor" (Swept
Frequency) Operation, for FM/
TV alignment linear frequency
sweep up to 12 Mc/s. From 400 itc/s
-80 Mc/s. Capacitance Measure-
ment. Two ranges provided
0-60pF and 0-12pF. Special Faci-
lity enables true resonant fre-
quency of any tuned oct. I.F.
transformer, etc., to be rapidly
determined. Cash price £8.19.6.
plus 5/6 P. & P. H.P. terms 25/ -
deposit, plus 5/6 P. & P. and six
monthly payments of 21/6.

CHANNEL TUNER
Will tune to all Band 1 and
Band III stations. BRAND
NEW by famous manufac-
turer. Complete with P.C.C.
84 and P.C.F. 80 valves (in
series), I.F. 18-19 or 3848.
Also can be modified as an
aerial converter (instruc-
tions supplied). Complete
with knobs. 32/a plus

&P.
4/6

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

LINE E.H.T. TRANSFORMERS
With built-in line and width
control. 14kV. Scan coil, 901n.
deflection on ierrite yokes.
Frame C.P. transiormer pi.
19 kV smoothing condenser.
Can be used for 14in., 171n. or
21in. tubes. Complete with cir-
cuit diagram.

2916 1767,. p.
As above, but for 625 lines,
22.10.0. Plus 4/6 P. & P.

Focus Magnet suitable for the above (state tube). 10/- plus
3/- P. & P.

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

21n. moving coil meter, scale cali-
brated In A.C./D.C. volts, ohms and
milliamps. Voltage range A.C./D.C.
0-50, 0-100, 0-250. 0-500. Milliamps 0-10,
0-100. Ohms range 0-10000. Front
panel, range switch, wirewound pot
(for ohms zero setting), toggle switch
resistor and rectifier, 19/6. P. & P. 21-.
Wiring diagram 1/-, free with kit.

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

All enquiries 8.A.E. Goods Not Despatched Outside U.K.
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REBUILT 6
REPLACEMENTS

T V -..,...

TUBES
12 months
Guarantee

21 in. .. .. .. 9916
17 in. .. .. .. 901-
15, 14, 12 in. .. .. 701-

Ins. and Carr. 15/6
Li extrawithout old bowl, refundable
if same received within 14 days.

14
36/24 and I4KP4 TV

TUBES. Due to purchase of
35/-Rental replacement

IN. stocks. Carr. 5/-.

4

TRANSISTORS
per set 4716 post free

Mullard
I 0C8ID 619, 2 0081
619, I 0C44 919, 2 OC45

819. Diode 119
GEC 1 Ediswas

114 619, , XC121 8l9,
873 819, ,
2874 919 I

X8113 819,

ELLIPTICAL
SPEAKERS
Brand new, slot
type. 8 x Sin.15/9 and 7 x 4in.
P.P. 3/3.

SCOTCH BOY
TAPES
Suin. Limited
quantity. Post

FREE

Bungalows.

Ex -RENTAL SETS
17 in. E11.10.0

Table models. ITA/
Famous manufacturer. 12

guarantee. Personal
advised. INS: Carr.

14 in. E7.10.0
Identical to I7in. TV,

for Caravans, Weekend
guarantee. Carriage 201,

:._...
Excellent
BBC.
months'
collection
251..

ITA/BBC.
Ideal

Chalets. etc. 12 months'

RECORD PLAYER AMPLIFIERS
12 months' guarantee

MK. D.2. 7916. Latest design
incorporating negative feedback, -.....,

giving 4 watts undistorted out-.,411110.001,1",Vell'i
put. Valves: ECL82 and metal , il\ . 4 .

rectifier. Tone and volume I '.1.1..0. -
Mlesse10control panel on flying leads. P. &

P. 4/-.
MK. D3. 8916. As above de luxe model, with separate
controls for treble and base boost. P. & P. 4/-,
MK. DS. 3916. New circuit employing ECL86 triode pentode
output valve giving 3 watts output. A.C. only. Mains isolated.
Single control for volume and on/off switch with knob.
4/..

tone

P. & P.

adapted

79/6
_,

."--
...-..iiii)i. am

.4---"'

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

to Record Player
Cabinet. Ins: Carr: 5/-.

:CS- -4'

Salvage VALVES Guaranteed
9d. each 716 Doz. 219 each 301- Doz.
4DI, 6AL5, 6DI, 6D2, 9D2, I 6LI8, 6SN7, 6U4GT, 10FI,
12Y4, 15D2, 78, 210V PT, 10P I 3, 20D 1 , 20P3, B36,
2050, 7193, C2C, CV66, DI, I DH76, ECC3I, ECC34,
DI52, EA50, EB91, EF50, ECC8I, ECC82, EF80, N37,
SP6I, T4I, VR35, VR5I. I EF92, EY51, UB4I,UF42,W77.
119d each 1716 Doz. SI each 601- Doz.
6AM6, 6AT6, 6F1, 6F12, I 6F6, 6V6, 7AN7, 9BW6,
6FI3, 6F14, 6F15, 6K7, 6P25, 12AX7, 20F2, 20L1, 20PI,
6P28, 8D3, D77, DH77, I 21 A6, 30C1, 30LI, 30PL I 3,
EB4I, EF9I, Z77 I PCF80, PL8I, PL83.

Postage: I valve -7d., 6-116d., 12-216d.
62113 ROMFORD RD.

DUKE & CO. (London) LTD. MANI8oRrd P6011,1
Eli

Send for Free List
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SPECIAL BARGAIN OFFER!
RECORD PLAYER KITS

AUTOCHANGER KIT
Comprising three Units,
Contemn. styled Cabinet,
size 17 x 14} x 8.5in. 2 valve,
2 watt amp. and 7 x 450.
Quality Speaker. Variable
tone and volume controls
with feedback circuit and
B.S.R. 4 -speed 12 -record
Mixer Autochanger Unit.
BGN. PRICE only 112.10.0

Carr. 7/6.

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 48.19.6

Carr. 51-

- ALL UNITS READY WIRED -
SIMPLE SCREWDRIVER ASSEMBLY ONLY

FULL SATISFACTION - REFUND GUARANTEED

NEW
GUARANTEED

1T4
1175. 185
assii. 35'4
DAF96
DP96
DIC96
DL96
ECL80
ECIA2
F: F00

61-

7/8
9/-

9/-
11/-

10/6
10/8

8/-

EIN6 12/8
EI.s4 8/6
EN's1 I 9/6
EYSli 10/-
E280181 7/8
PC1764 9/6
PCF80 9/8
PCL83 12/8
P1,01 12/8
1:25 12/6

TRANSISTOR
BARGAINS!

BRAND NEW-BVA 1st Grade
01514 10/8 075 9/6
(Ii 9/6 873 9/ -
in , ID 718 it F,T114 6/8
2 0C8l 15/6 0(72 715
X A1,12 10/- 05570 5/6
X Alia 9/8 (((5I1 e/-
3. 0113 7/8 GE \ 34 9/9
2.: lilt 8/8 0A711 2/9
611505 9/6 OAS1 2/9

SPEAKER FRET. Expanded Bronco
anodised metal 8 z 8ln., 8/8; 12 k
2/..; 12x12m., 4/8; 12x161n., 8/, etc.
TYGLII FIINT (Contemp. pattern)
12 x tuin.. W.; 12 x 18in., 3/e, etc.
SPEAKERS P.X. 3 ohms 2210.
17/8. 3i1n. I:rosin-Ian, 19/5.
Rola. 17/6. 131o. Elm., 18/8. 7 x eln.
Goodman., 18/8. 8(5. 20/-.
CONDENSERS --Silver Mica. All
valuss, 2 pF to 1,000 pr., 13d. cacti.
Ditto, ceramice 9d. Tub. 460 v.
T. etc., .001 mid., .01 and
.11.150 v, K.; .02-.1/500 v., 1/.; .25
Hunts 1/8; .5 T.C.C. 1/9, etc., et,
RESISTORS -PULL RANGE 10
ohms -10 megohrns 20% I w. and

St ; 1 no., bd.; (Midget type
modern rating), 1 w., itd.; 2 no., 011.;
10% Flisatab. w.i 64.; sr., 74.;
8% w.. ad.; 1% ii -Stab, I w., 1/6.
W/W RESISTORS. ohms to 1011,
5 w., 1/3; 10 w., 1/6; 15 w., 2/-.

PRE-SET T/V POTS. Pull range
25 ohms -2 meg., 8/,
VOLUME CONTROLS --5K -2 Meg.
ohms. 301. SPINDLES MO RDAN ITE
MIDGET TYPE, llin. slam. Guar.
1 year. LOG or LIN ratios less Ow.,
3/... D.P. Pw., 4/8. Twin Stereo less
So., 6/8. 11.1'. Ow., 9/-.

TURRET TUNER - BAND 1/
BAND 8. Ex. mfrs. current
production oiler -std. type 13)
channel omit. (3.30 Mets I.F.
s'omplete with POC64 and
10'100 Valves mid oolls Inc
channels 1)3.9. No knobs or

diagram. but col,
unction data supplied.
Clearentie Bargain Only 82/6.
Carr. 2/8. Worth 6 gm.

Translator Midget neetrolytier-ell
values 1 mid. to 100 mid. 1)9 ea.
Transistor Condensers -.01 mid,
Am mid, 9d.; .05 mid, .1 mid, 1/-:
.25 mid. 1/3; .5 mid. 1/6.

RECORDING TAPE -Special Otter
Anseriean COLUMBIA (C.B.S.) lst Grade P.Y.C. TAPE, Fitted leader
and auto atop Jolla. Brand New, Boxed, and Wily gimmnivvds

Standard Long Play
51n., 600ft. 16/. 900ft. 19/6
591n., 900ft. 16/8 1.20(ift. .. 22/8
7(0., 1,200ft. 91/- 1.0000. 321-

P. 3 P. per reel ed. on ea. additional reel.
SPECIAL BARGAIN; Sin. mfrs. Tape 225ft. 5/8. P. n P. rid.

Malt Tape Reale 31n. 2/8. ton. 81, 5Pn. 1/8, 7m. 3/6.

TAPE RECORDER
KIT ONLY £16 10s.

latest 5.valve circuit based on Mullarl's
design. Magic rye and tone control,
Printed circuit already wires). A
sensitive quality ree5rdes. B.S.R. Amp,
Kit 96/-. B.S.R. Tape Deck 1.8.10.0.
Collar° Amp. Kit 143.5.0. Collate Tape
Desk 012.10.0. Set of 6 valve. 45/-.
Spacial Unit Kit Prlem-Send stamp
for detailed list. liandlmok 01111
details) 2/6.

J.011 Approve.1 Kits--eomprehensive rang,
in stock. Model i'MTI 5 ens. et... 48 -hour Alignment
Service. Send for complete bargain list.

RADIO COMPONENT
SPECIALISTS

70 BRIOSTOCK ROAD, THORNTON HEATH. SURREY
Eq. Pito. 1,1rphorte THO 21.)

Terms C.W.O. or C.0 b. Pn, tino op to M.. I I I,
IS., 1/6, 6 lb., 2le. 10 M., 218. Rows: 9 Am. -6 p.m.: 1 p.te. 14 eds.

December, 1961

RESTORE TV TUBE PICTURE
QUALITY & BRIGHTNESS

Pat. No.
836161

Reg. design.

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 all sets operating off A.C. mains.
IMPORTANT. State name and address, make and model No.
of set and tube in block capitals, please.

STANDARD MODEL .. 22/6
DE LUXE MODEL .. 30/ -

Postage 2/6 either model.

SINCLAIR ELECTRONICS
Dept. P.T.4, 18 NEWPORT COURT

CHARING CROSS RD., LONDON, W.C.2
Terms: C.W.O. C.O.D.

"SABRINA"
STILL WELL IN

FRONT

Make your TV set 100% again before Prices
rise. (You have been warned!)

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

12" now
14" to 17" now
21" now ...

ES. For
45.10.0 Single
03. 0.0 Tubes

ALL C.W.O. 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
(isswwwwwww. ve,

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 -FLUTTER CIRCUITS

St 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 I.F. 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

SIR,-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 assembly 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

SIR,-I 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.

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 itself, it
would have cleared itself.-G. BORHAM (Kidder-
minster).

THE "LINES" BATTLE
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

(Continued from page 120)
the mixer section of the standard tuner in the ordi-
nary way and changed into the I.F. of the receiver.

Ferguson also have available a comprehensive
conversion unit that is designed for the Senator
Phase II models. Thi: is in the form of a sub -
chassis and contains the I.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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replacement of VII (ERR/ sound I.F. 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.?-
J. Wormald (Leeds).Whilst we are always pleased to assist readers with their

technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 152 must be attached to all Queries, and if a
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, 5, 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 a normal picture. I have just
replaced the 0A81 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

OV30. 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 ion 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 DM*. 17

Perhaps you would be able to help me on the
following points regarding the above receiver. On

Original valves of the PY32 type, used a twin
anode construction, each anode brought out to a
separate pin i.e. 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 0.001µF
capacitor from pin 8 to chassis and that from pins
1 and 3 to chassis by replacement. Check the
alignment of L22-23-24, and, if necessary, the
feed resistor R88. If sound is intermittent,
restored by a pulse, check C70 (0.1µF), C72
(0.01µF) and C74 (0.005µF).

MARCONI VTS3

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 V5. Could you tell me how a
12V positive appears on the control grid at all?
-T. M. Lloyd (London, S.E.17).

The video section is in a state of oscillation,
possibly due to L14 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 LI0-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,
check V6 and the decoupling capacitors C11, C9
and C13.

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 as m.m.

Line E.H.T. Trans. Ferrox-
oube core, 9-16 kV 19/6

Scanning Coils. Low Imp
line and frame 19/6

Ferrox-cube cored Scanning
Coils and Line Output
Trans., 10-15 kV EY51
winding Line Trans. with
width and linearity con-
trols. circuit die.. pair 50/ -

Frame Output Transformer 8/6
Frame or line block osc

Transformer 4/6
Focus Magnets Ferrox-core 19/8
P.M. Focus Magnets, Iron -

cored 12/6
Duomag Focalisers 16/-
300 m/a Smoothing Chokes 10/6

STANDARD 35 m.m.
Line Output Transformers

6.9 kV E.H.T. and 6.3 v.
winding. Ferrox-cube 17/6

Scanning Coils, Low imp
line and frame 7/6

Frame or line blocking
oscillator Transformer

Frame Output Transformer
Focus Magnets:

Without Vernier
With Vernier

4/6
7/8

129/6/6

200 m/a Smoothing Chokes.. 7/6

GREAT TV OFFER
Don't neglect this final offer of well-known
television products, all brand new, at clearance

_prices. Full data and instructions supplied.
I Call or post your order without delay.

11100 SLIMLINE 17' TV CHASSIS
I Complete with 14 valves and 12 -channel turret covering

all Bands 1 and III. Valves: 2 PY82, 2 PL81, EY52,
12 PCL82, 2 PCF80, PCL84. 3 BW6, PCL89. Uses 17in.

C.R. tube type C17AF. Overall dim.: 19 x 12 x 61n.
LASKY'S PRICE

I less C.R. Tube 19 Gns. Carr. & Ins. 7/6

Complete with C.R. tube, 224.19.6. Carr. & Ins. 19/6.
Above Chassis less valves, C.R. tube and Line Output
Transformer, 99/6. Carr. 7/8.

C.R. TUBE type C17AF. separately, 26.19.6.
Carr. & Ins. 19/6.

I Line Output Transformers with EY51. 29/6. Post 2/6.

I Sound & Vision Chassis. Printed circuit, all com-
 ponents wired, complete with valves: 3 6BW7, PCL84.
12 PCL82, PCF80. Overall size 4 x 16 x 5in. (including

valves), £5.19.8. Carr. 7/8. Less valves, 59/6. Carr. 5/-.

I PRESS BUTTON TURRET TUNER
Covers all channels Band 1 and III also VHF/FM.

I I.F. 33-38 Mc/s. Operated by 5 press buttons. Complete
Lwith valves 30L15 and 30C15. Overall measures:
L15 x 48 x 21in.

LASKY'S PRICE 49/6 Post 2/6

900 17 in. TV CHASSIS
Complete with 13 valves and latest
Fireball turret covering all Bands I
and III channels. Valves: 3 PCF80,
PCC84, 3 6BW7, PCL84, PCL82. PY82.
PL81. PY83, EY51. Overall dim:
8x 156 x 6in.

LASKY'S
less C.R. Tube

218.19.6
Carr. & Ins. 7/6.

Complete with new Brimar C17SM
17m. tube. £23.19.6. Carr. & Ins. 19/6.

Above Chassis less valves, C.R. tube
and Line Output Transformer. 77/6.
Post 7/6.

LASKY'S FOR

NEW C.R. TUBES
All sizes in stock at lowest prices.
171n. from 79/6. Send for list.

FERRANTI 171n. type TR17/10,
6.3 v.. 0.3 amp. heater. Now and
unused 26.16.6. Carr. & Ins.. 12/6.

REGUNNED C.R. TUBES
GUARANTEED for 12 MONTHS
'type Carr. & Ins.

121n. round ....25 10 0 12/6
141n. rect. £5 10 0 12/6
151n. & 16 round 15 19 6 12/6
171n. rect. 25 19 6 12/6
211n. rect. £7 19 6 21/-

207 EDGWARE ROAD, LONDON, W.2. I 33 TOTTENHAM COURT ROAD, W.L.
PADdington 3271/2. MUSeum 2805.

BOTH OPEN ALL DAY SAT. Early Closing. Thurs. Mail Orders to Dept. P.T., Edgware Road.

"TELFAC"
Regunned

TV Tubes
Supplied from stock and despatched
per British Railways SAME DAY.
COMPLETE NEW GUNS fitted in every
tube and fully guaranteed for TWELVE
MONTHS.

Mullard Mazda

2 in. ... 24. 0.0
4 in. MW E4.10.0
4 in. AW
5 in. 2 Volt
5 in. 12 Volt ...
6 in.
7 in. MW . .
7 in. AW L5.10.0

21 in. MW 26.10.0
21 in. AW L7. 0.0

MW Magnetic Focus
AW.= Electrostatic Focus
Plus 10/. for Carr. & Ins.

E4.10.0
ES. 0.0
ES. 0.0
15.10.0
ES. 0.0

LS. 0.0
13.10.0
L6.10.0
E7. 0.0

Other types not listed available. Please
contact: -

J. P. WRIGHT
Television Busters

103 Carr House Road, Doncaster
Sole Distribution Agent

'Phone: DON 2636

VALVES
SAME. DAY SERVICE
NEW! TESTED! GUARANTEED!

1R5, 155. 1T4, 354. 3V4, DAF91. DE91, DIC91, DL92, DL94 Bet 4 for 19/6
SETS DAF915, DF96, DE96, DL96 4 for 27/6

61(70. 6K8G, 8070. 6V6G, 6X50. or 5Y311- 5 for 24/6

1A7GT
1D5
1115GT
1N5GT
IRS
1S4
155
1T4
105

3Q4
3S4
3V4
51140
5V4G
5Y3GT
5Z4G
6AL5
8AM8
6AQ5
6AT6
6BA6
6BE6
6BH6
6BJ6
6BR7
6BW6
6CD6G
6F1
6F6G
6F13
6F14
81(70
6K7GT
6K8G
61{13GT

18-
9/-
9/-
6/-
81-

5/3
3/6
5/9
9/

7-

7/-
6/-
7/-

4/Q
/6

6/-
7/9
3/9
3/6

5/9

6/-
6/9

5/9
5/9
5/9

1918
7/-

6L19 12/- 3OFL1 10/- EBL21. 13/6 Egi
6/66/36LD20 8/- 30L15 11/- ECC40 15/

6P1 10/- 301.1,1 10/8 ECC81 5/- KT33C 7/-
6P25 9/- 35A5 14/- ECC82 6/3 KT41 11/6
6070 6/- 35L6GT 8/3 ECC83 7/- K
8Q7CV 8/6 35Z4GT 6/9 ECC84 8/3 Kill 549-

4

6SL7GT 5/9 35Z5GT 8/3 ECC85 7/9 KT63 6/6
6SN7GT 4/9 50L6GT 8/3 ECF80 7/6 MU14 6/6
6U4GT 9/9 AC/TH1 16/9 ECF82 8/6 MX40 9/6
6V6G 4/6 AZ31 9/6 ECH21 13/8 N18 7/-
6V6GT 8/6 1336 8/6 ECH35 6/3 PC95 10/-
6X4 5/- CL33 12/3 ECH42 8/9 PCC84 7/6
6X5GT 4/9 DAC32 9/- ECH81 7/9 PCC89 9/3
756 9/- DAF91 5/3 ECL80 7/8 PCF80 7/9
7B7 7/6 DAF96 7/6 ECL82 9/- PCF82 8/-
7C5 7/6 DCC90 9/- EF39 7/6

PCL82'
14/-

-7C6-7/6 DF33 9/- EF40 1218
7H7 7/6 DF91 3/6 EF41 7/9 PCL83 11/8
757 9/- DF96 7/6 EF42 10/6 PCL84 7/6
7Y4 7/- DH76 4/9 EF80 4/9 PCL85 13/6
1002 17/- DH77 6/9 EF85 419 PENA4 11/-
10P13 14/6 DK32 11/- EF86 9/9 PEN36C 8/-
12AT6 7/- DK91 6/- EF89 7/- PL36 11/6
12AT7 5/- DK92 7/6 EF91 3/6 PL81 9/8
12AU7 6/3 DK96 7/6 EF92 3/9 PL82 7/-
12AX7 7/- DL33 8/- EL33 9/- PL83 7/6
12K7GT 4/9 DL35 9/6 EL41 9/6 PL84 8/6

27/3 12K8GT 9/6 DL92 6/- EL42 9/- PY32 11/-
10/- 12Q7GT 4/9 DL94 7/- EL84 PY80 716
6/6 12Z3 7/6 DL96 7/6 EM34 8/9 PY81 7I-

10/- 14S7 19/6 EABC80 5/6 EM80 8/- PY82 6/6
10/- 20E2 17/- EAF42 8/6 EM81 84- PY83 we
1/11 20L1 17/- EB91 3/9 EM84 9/- T41 9/6

955///---

252520LAP664GGT EBB1433801 8/-61: 6/916 U25U28 11772/63-

10/- 25Z4G 7/3 EBF89 8/9 EZ41 7/- U26 10/- Z77 3/6

1150 6/-
4/6

1178 4/9
U191 14/6
1.1291 16/6
11ABC80 6/6
UAF42 8/3
UB41 8/6
UBC91 7/9
UBF80 8/3
UBF89 13/3
UCC85

13//3
UCC85 7/-
UCF80 14/6
UCH21 13/6
UCH42 8/-
UCH81 7/6
UCL82 9/9
UCL83 13/3
UF41 7/-U5/F42 6

F85
UF89 7/-
UL41 81-
UL84 6/6
UM4 14/-
Ult10 8/-
UTJ6 13/6
UY21 13/6
UY41 6/6
UY85 6/6
VP4B 9/6
VP41 5/-
VE1321 16/6
W76 4/9

READERS RADIO Post 6d. per Valve
extra.

Any Parcel insured
24 COLBERG PLACE STAMFORD HILL "TransitD6dinett. era in

LONDON, N.16 STA. 4587 Any C.O.D. Parcel 3/ -
extra.
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30
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assure
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153

i'ktilt-14N,Egficl-nt,`,

SOLDERING
-watt 230 -volts A.C.

applications.
long life and safety

that may be used to cover
to be carried safely even

mains lead and plug.
not in use). Carriage

Ex -RENTAL. Working

Carriage 5/6

IRON
Portable, for light-

High stable heat
in use. Features a

the tip and barrel
while hot. Com-

Size: overall length
free.

15'-
Guaranteed.

35/.1

SPEAKERS 8'0
5 inch -6 inch -8 inch-

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

SOLO

110
adaptor
extra).

TSOLDERING

v., 6 v. or 12 v. (special ...."aillt.
1

for 200/2.50 v., 10/. w1111111441111Anspi
Automatic solder feed illnogg,. fewz,

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

MISCELLANEOUS
Insulating Tape. 75ft. by fin. Sealed in metal tin, If& post 9d.
Rectifiers. 250 v. 100mA. Salvage, 219, post 113.
Co -Ax Cable 6d. per yard. Cut to any length. Post on
20 yards 2/6.
Vol,/Tone Controls 2/6 per dozen. Assorted volume and
tone controls, stripped from working chassis, post 21'6.

9d. SALVAGE VALVES GUARANTEED
401, 601, 602, 902, I502, 6FI2, 6F13, 6FI4, 6F15, D77, DI,
D152, EA50, E891, 0151, ECC3I, EF50, EF91, L63, PM202,
UB4I, SP6I, T41, UF42, Z77, 0281.

- - -
1 /9 AND

6AM6, 6AT6, 6F1, 022, U3I,
6P25, 6P28, 7C5, KT33C,
KT63, LN 152, LN309,
LZ3I9, B36, 8D3, DH77,
E841, UBF80, PEN46, W77,
N152, N309, N339, W76,
KTW6I.

2/9
6L18, 6SN7, 10F1, I0P13,
12AT7, 12AU7, 2001, 20P3,
DH76, EBF80, ECC8I, ECC82
ECC3I, ECC34, ECC9 I, EYSI,
KT36, EF80, EF92, PL33.

Post 1-9d. 6-21-, 12-3/,* * * * * * * * *
MAIL ORDER ONLY

PPAL .fa A A ir
623 ROMFORD RD., MANOR PARK, E.12

Stamp for FREE Catalogue

Phone: ILF 6003

D. S. B. TELEVISION CherrPywhM3966

131 & 13Ia KINGSTON ROAD,
SOUTH WIMBLEDON, LONDON S.W.I9

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

NEW ! SEND FOR OUR COMPREHENSIVE
L.O.P.T. SCAN COIL 1-13.0., F.O.P.T. LISTPrices of nearly all makes and models, 2/6, post 6d.
Invaluable as a service aid. The finest list ever compiled.

Special quotations for the trade.

TRANSISTORS
Genuine Mustard Transistors in sets of Six: 1 0C44; 2, OM's;1, 0081D; 2, 0081's In matched pair. Including 0A81. Diode,for ONLY 22.2.6.
Genuine G.E.C. Transistors in Sets of Six: 1. GET1374; 2. GET

873; 1, CETUS: 2, GET1I4's in matched pair; plus 1. GEX34for ONLY £1.18.6.
SINGLE TRANSISTORS PRICE LIST

Mallard: 0044. 10/-: 0045. IN-; OCIO, 6/-: 0071, 6/-: .0072, 7/.;0076. 7/-; 0078, *0081. 7/.; OC81D. 6/-.G.E.C.: 0E1874. 9/-: GET873, 8/6: NIET114. 5/9.
 Available In matched pairs at 1/- extra.

Mullard Diodes: 0A70. 2/9: 0A79. 219: 0181. 2/9: 0A91 318:G.E.C.: GEX34, 3/3.
All above are genuine manufacturers new 1st grade.

SURPLUS TRANSISTORS
Red Spot, A F. 0071 and 72. Equivalent 4/3 each
White Spot. R F. 0044 and 45, Equivalent
Diodes, general purpose .. 51/1-- eachh

Various other types In stock. Please ask for prices of types not listed.
TURRET TUNERS, Various Makes: 10. 16, 38 MC/s. 40/-.

EXA.MPLE OF TRANSFORMER LIST
L. . . SCAN COILSFERGUSON: (New) (Used) (New) (Used).103T, 105T .. 69/9 85/- 60/- 85/-992/4/6/8 .. 69/9 35/- 60/- 35/-PVE: (New) (Used) (New) (Used)

V4. VT4, V7 52/6 35/- 55/- 35/-VT7, 52/6 35/- 55/- 85i-MURPH1: - (New) (Used) (Used only)
V2I4. V240. V250 ... .. 60/6 35/- 46/-EKCO: (New) (Used) (New) (Used)221.783 ... .. 47/3 30/- 40/- 27/g231, 284, 293.. .. .. 54/- 35/- 40/6 27/0

REGUNNED CATHODE RAY TUBES
all with 1t -month Guarantee

ALL MAKES: 1210., 23.15.0: 141n., 24.5.0: 17in., 24.15.0.
ADD: 10s. for 900 tubes; 15/- for 110° tubes; 5/- for Electra.static types.
SECONDS, with I2 -month Guarantee-ALL MAKES: um..

22.15.0: 141n.. 23.4.0 (when available): 171n.. 23.15.0.
SECONDS. No Guarantee-ALL MAKES: 121.n., 21.5.01 141n..

21.15.0 (when available); 171n., 22.15.0.
NOT APPLICABLE TO NO GUARANTEE SECONDS:

10/- allowance on old tube If in good condition.
THE FABULOUS ILT.D. TRANSISTOR SIX

LATEST ON THE KIT MARKET
Spec.: Six 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. 0012184.6.

VALVES-GUARANTEED 90 DAYS
AZ31 8/6 EcLeo 6/9 P0F90 7/. U26 12/- UU9 6/6 616 6l-
n:36 6/6 F.F39 6/- PC1.132 10/9 U31 9/6 91'41 215 iOFl
1177 8/- EF50 5/9 PcL83 11/8 050 8/6 Opel 2/5 1001 10/.
1)1177 4/6 EF60 4/11 P(2L84 9/6 052 7/- W77 loca 111/-
DK91 6/9 pwsl. 5/- P1,33 818 0191 9/- 077 -Si- 10813 8/-
DK92 8/- EF92 5/. P1,36 10/9 0281 9/- 5114 6/- 101.14 9/-
01.92
UL94

1.46
ER91
ERCS3

619
6/9
7/6
3/-
51-

EI.33 8/6
E1.38 14/6
EI-64 7/-
gis182 6/-
E151 7/9

PL38
PL."
PL82
"133
py32

14/6
8/6
6/9
7/-
7/.

10/-

0282
0301
US01
LiA.242
013041
Uc1442

20/-
20/-
52/6
8/-
7/9
7/-

514
513
504
6AL5
6AM6
60116

/-
109/610/6
10/-
S/-
5/-

27/6

12AT7
12,0117
20111
201,2
201.1
2081

18/6
6/9
8/0
9/.

19/6E5880 9/6 EY86 7/6 py84; 6/6 0841 8/6 #3112 3/- 28P3 12/.ECC6I 6/8
7.14303C

6/- 11842 8/9 era 6/- /084 16/62(2782 619 KE 66/I: PP YY 881 6/6 01.41 7/3 61,12 11/- 27sU 14/-
ECC64 81 - KT36 8/6 PZ30 10/- U1.46 7/8 61,13 7/e 30C1 71-
FOPS° 81- KT66 115/. 022 9/6 01.44 11/6 6814 30L1 7/-
E01135 9/- PCC94 7/- U24 10/- 01/41 6/6 6F15 9/6 seri 10/9
ECEIS1 6/. 1'0089 8/6 025 12/- 1.;08 14/6 61.1 12/6 litoBT 14/ -

These are only eramples of our valves: if you do not see what you
require send stamped addressed envelope for special quotation.
We pride ourselves that we can obtain and supply any TV spare
OUR GIGANTIC STOCKS INCLUDE: Line Output, Frame Output,
Sound Output. Line and Frame Blocking, OsC. Trans. and Scan Coils for
any make or model Television. Please ask us for ANY components you
require we are almost certain to have them.

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra.
Postage on Valves. 6d. each. C.R.T.s 12/6 Inc. insurance.

SATISFACTION ASSURED. RETURN POST SERVICE.



December, 1961 PRACTICAL TELEVISION 151

(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 arc receiving an indistinct picture from
the ITV transmitter using a BBC aerial, we think
it is quite likely that a good picture will be received
using an efficient Band III aerial, such as a
double 4 or double 5 array. The interference on
BBC is not due to a weak signal but to reflected
" ghost " signals. 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 15CC

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,
IOLDII and 10F1. The U301, 20P4 and IOLD11
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 generator and this affects the height
and vertical hold aspects of the nicture only. Being
a gas -filled triode with a " flash point ", a valve
tester cannot apply a satisfactory set of conditions
to make a worthwhile test.

FERRANTI 14T6
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

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 a
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 these 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 -1300 10W.

ALBA T644
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.-30f2-300-which supply
pin 9 according to the setting of the mains plug.
The PY82 itself could of course be defective. To
boost the tube wire a 5k lOW 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 (Harley).

Your trouble is likely to be caused by an unstable
sound I.F. strip and this is frequently caused by
defective 0.003iF 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.T.4
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 6.3V A.C., from a suitable source
(CRT " live " heater pin), via a 0.1/AF 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

by very predominant scan lines, also the picture
flickers. The volume is quite loud, but on ITV
and VHF it has rather a rasping qua!' 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 signal. 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 operation, 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 is
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 I.F. 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.F.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. Off
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)

QUERIES COUPON

IMO

This coupon is available until DECEMBER 22nd, 1961, and
must accompany all Queries sent in accordance with the
notice on page 148.
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LAWSON
LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

100-"MICRO FINE" ALUMINISED

75

LIGHT
OUTPUT

50

25
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

DIRECT REPLACEMENT
Reprocessed TUBES

12 MONTHS FULL REPLACE-
MENT GUARANTEE

ENGINEERS WITH
EXPERIENCE

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). This deterioration of the Screen obviously
continues if the tube is only rebuilt or regunned.
Don't risk a "DEAD SCREEN", enjoy the brilliant crisp high
definition of a LAWSON TUBE. Tubes which are absolutely
BRAND NEW throughout (excepting the glass), and which
incorporate the very latest CRT developments. New silver
activated screens, "micro fine" aluminising, high efficiency getter-
ing, plus Brand New electron gum by Britain's premier manufac-
turers, Mullard, Mazda, Emiscope, Cossor, Brimar, Emitron,
English Electric, G.E.C., etc.

ALL MAKES AND TYPES FROM STOCK
LAWSON. The ONLY replacement tubes, for which all types
are guaranteed, correct and direct plug-in replacements.

12" - £4.10.0
14 - £.5.5.0

15-17" - £5.15.0
CARR. and INS. 7/6

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

12%14" 14.15.0

15 -17" 15. 5 .0

21 17.15-0
CASH WITH ORDER OR

PRO FORMA. ADD 12 6 FOR
CARRIAGE AND INSURANCE.

DELIVERY FREE IN

15f -
ALLOWED

ON RECEIPT
OF OLD
TUBE

LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.
35. SACKVILLE STREET
LONDON. W1
REGENT 6soa

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

10
Gladly refunded

if you wish to return
your old tube
(excepting 12")

HARVERSON SURPLUS CO. LTD.
83 HIGH ST., MERTON, S.W.I9. Cherrywood 39851617

HARVERSON'S F.M. TUNER KIT

£4.19.6 ;lr 8&6Ins

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 equipment
at twice the price.
* F.M. Tuning Head by famous maker. * Guaranteed Non -
drift. * Permeability Tuning. * Frequency coverage 88-100
Mcis.*0A81 Balanced Diode Output. * Two I.F. Stages and
Discriminator. * Attractive maroon and gold dial (7 x Sin.
glass). * Sell powered, using a good quality mains transformer
and valve rectifier. * Valves used ECC8S. two EF80's and EZ80
(rectifier). * Fully drilled chassis. * Everything supplied, down
to the last nut and bolt. * Size of completed tuner 8 x 6 x 5gin.
* All parts sold separately. Circuit diagram and illustrations,
'V6, post free. (Free with kit.) Magic Eye 8,6 extra.
SMART METAL CABI NET. 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
Green, Hammer Grey, or Black Crackle. Front panel has
apertures for dial, control knobs, and magic eye.
Price Complete 251-; P. & P. 2 6. Front Panel only IOW P. & P. 9d.

TELEVISION TUBE BARGAINS
COSSOR 108K 10 -in. New & boxed, IV-, plus 61- P. & P.

75K 10 -in. New & Boxed, 15$-, plus 61- P. & P.
Ion trap magnets to suit the above, 219, 3d. P. & P.

REBUILT TV TUBES. We can supply all types and all sires
of quality rebuilt tubes at very competitive prices. Write,
call or 'phone for your requirements.
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SETS & COMPONENTS

" HEATHKITS " can now be seen In
London and purchased on easy terms.
Free brochure. DIREt.n. TV REPLACE-
MENTS LTD.. Dept. PT/22/11, 138
Lewisham Way. S.E.14. Tideway 6666.

COMPLETELY REBUILT

C.R.T.s
Fully Guaranteed

14in. .. .. £6.
17in. .. £6,
21in. £8.

0. 0
10. 0
10. 0

I0/- 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.

B.V.A. NEW and rebuilt TV tubes.
S.A.E.: REDWATT TUBE DISTRI-
BUTORS, 41 Denmark St.. Wakefield,
Yorks.

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
12 inch Mazda type ... 14.15.0
14 inch Mullard type
14 inch Mazda type [5.10.0
IS inch Mazda type ... L5.15.0
16 inch G.E.C. & Mullard type £6.I2.6
17 inch Mazda & Mullard type £6.10.0
17 inch G.E.C. & Brimar type [6.15.0
21 inch Mullard type
Add 10/- for insured carriage to your
door within 48 hours, or 5/- via B.R.S.
Terms 1:2 down (plus carriage).
All tubes tested before despatch and
guaranteed for 12 months. Guarantee
cards enclosed with each tuber
Special Purchase of 110', 17 inch

tubes-
Slight mark, Guaranteed for 12 months.
Mazda CME 1703 }replace AW43-88,
GEC 7405A 16.
Shop Soiled Tubes.
(Slight scratches or marks) Guaranteed
12 months. Ideal for second set. I 2in.
3/18, 3/31 37/6. MW3I-74 504, I4in.
MW 36-44 52/6. CRM141 551, I7in.
CRM 171, MW 43-64 60/,
Others available from time to time.
Please enquire.
Service Engineers
Our Rebate Scheme shows real savings
-send for details.

Television Tube Shop
48 Battersea Bridge Road, S.W.I I

BAT 6859
Just South of the Bridge. Open

Saturdays.

RATES: 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must he prepaid
and addressed to Advertisement
Manager, "Practical Television"
Tower House. Southampton St.,
London, W.C.2.

SETS & COMPONENTS
(continued/

SURPLUS, AND NEW VALVES,
guaranteed. S.A.E. for list. Also
reclaimed Valves, tested perfect; 6/ -
maximum plus 8d. postage each.
Genuine Valve bargains. Valves
bought. Lewis, 46 Woodford Avenue,
Ilford, Essex.

TV SPARES
LINE OUTPUT

TRANSFORMERS
A few examples from our

extensive range.
TELEPHONE ORDERS SENT SAME DAY

C.O.D.
Alba T301, 304, 394, 484, 494, 4216.
Alba T32I, 324, 424, 524, 39/6.
Baird 164/5/7, 172/5, 1812/15, 62/6.
Baird P2014/7, P2114/7,58/6.
B BI 12/4/7, 124, 412, 436, 651,
B eethoven B77, 80, 94-9, 106-9, 651-.
Bush TV53, 69/6; TV24C, 894; TUG34,

5 gns.
Cossor 930-9, 584; (new), 30f- (used).
Decor 014/17, 58/6; DM I 4/17, 55/-
Ekco T221, 231, 311, 284, 330, 55/-.
Ekco TI61, TCI62, TCI66, TUI69, 301-

;Fergusoned). (new) 301- (used).
Ferguson 205-246; 6619; 306/8, 58/6.
Ferranti 1473/4/5, 4716; 14T2/71225, 6216.
F I 11002/5, 551-0 T129-138, 47/6.
G.E.C. 13T, 1251/2 1746/8, 2250, 50/..
H.M.V. 1824/9, 1840-8, 2805-5902, 6916.
K.B. NF 70/FM, MV/OF 100, PVP20, 75/-.
Masteradio T917, TE7T, T409/12, etc, 511/6.
McMichael TM/C/CR 51-2, 55/-; C/R 53

751-.
Murphy V 240/250/280. 651-; V200, 016.
Pye/Pam/Invicta V4/7, VT4/7, LV30, FVI

908-958, T118-120, 551-. CS17. etc., 75/-.
New Scan Coils on all above 651,
Pato-Scott TV 122/4/6, 6716; TVI41 I, 72/6.
Philco 1457-67, 1717-47, 1753-77, 8716.
Philips 1114U, I115, 1437, 1446, 894.
Pilot CV76, 77, 84, 87, etc. 65'-. TV94, 89/6.
Portadyne TA 17, T237, 1417, used, 3916.
R.G.D. C55, 1455/6, 1755/6/7, etc. 89/6.
Ultra VT9/17, etc. with U25 S gns.
Vidor CN4206-12, 59/6; CN4217-31, 65'-.
We stock or can obtain most L.O.T.'s Scan
Coils, Frame O.P.'s and spares.
PLEASE SEND S.A.E. FOR IMMEDIATE

QUOTE.
Callers welcome. Open all day Saturday.
Terms C.W.O. or C.O.D. Add 216 P. & P.

NEW TV BARGAINS
We have a limited number of 1962, Slim -
line Television Receivers by Famous Makers
at special prices. For example 17 inch. List
S7 ins. Our Price 44 gns., plus 25/- Carr.
& Ins., 110 Tube, Printed Circuit. Contem-
porary Styling. All Channels. Full guarantee.
All in sealed boxes. Immediate despatch on
your order.

TELEVISION CONSUMER

SERVICES LTD.
112 CAMBERWELL RD., S.E.5.

RODney 7917

SETS & COMPONENTS
(continued)

DARLING ... I could sit and admire
it all day long now I've a Prime
Electrics TV tube. Carriage free.
year's guarantee. 121n., 1410. 95/-:
1510.. rlin. £5; 211n. £7/10/0. S.A.E.
38 Queensdale Road. London, W11.

TV TUBES
12

7/6 allowance on old glass

All fitted new American Guns.
Phone or Call only NUN 3946

MONTHS' GUARANTEE

I2in. and I4in. 1.5.0.0

!Sin. and I7in. £5.10.0

2lin. £7.10.0

FELMARC LTD.
15 Kingsway, Nuneaton, Warks.

Callers to Works:

11/0 15 Marlborough Road

13 CHANNEL Turret Tuners less
valves 17/8. P. & P. 2/6. CAPITAL
TELEVISION, 382 Brockley Road.
Crofton Park. S.E.4.

ELECTRICAL e . . .

FACTORS
OFFER THE FOLLOWING

UNREPEATABLE BARGAINS
Brand New Television 121n. Tubes,
Type H.W. 31-74. (2.19.6 (Carr. & Ins. 12/6)

Salvaged TV Chassis, 301-, 5/- carr. Ultra
814, 815, 817, H.M.V. 1824, 1825, 1829,
1840, Philips I7460. 17480/45, 17260/I5.
I4460, 1115UF/45. I I I5U/15. K.B. KF50,
F.V. 30L, H.F. 40L, J.F.40. Ferguson 993, 998.
McMichael T.M.54. Ambassador T.V.1 I T.M.
G.E.C. 6542 Sobel'. T.S.l4. 1174. Master -
Radio, T.D.7T, 1917. Many Others.
Salvaged guaranteed 2'9 each. 301- dozen.
10F1, EF80, EF9I, EB9I.

EF183
EF184
U26
U193
PCC89
6D2

Short List New Valves
716
716
9'6
816

11/6
5/-

6F19 816
6F23 101-
IOLDI2 816
10FI8 9/6
30C I 8/-
30L1 81-

30P4 121-
30F5 61-
30PLI 1016
30PL13 12,6
30FL I 9,6
30LIS 1016

Fantastic clearance of Stereo Amplifiers,
including two Mullard ECL132 and EZ80,
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.A.E. for Free Lists

4 HENDERSON ROAD
EASTNEY : PORTSMOUTH
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SETS & COMPONENTS
(continued)

Television
Picture Tubes

Twelve Months
Manufacturers' Guarantee

12 inch ALL Types £5. 0. 0
14 inch 25 33 £5. 10. 0
15 inch ss £7. 0. 0
16 inch 'a £7. 0. 0
17 inch ,, 23 £7. 0. 0
21 inch £8. 15. 0
Deposit 20/- plus 12/6 carriage.
Tubes for ALL H.M.V. and
Marconi sets at reduced prices.

A few shop-soiled tubes at £4.

Whale Ray Tube Service
35 Broomwood Road
St. Paul's Cray, Kent

Orpington 21285

REBUILT 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)

I2.6v. and 6.3v., 0.3 amp.,
17 and 15in. Types ...

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

(6.10.0

14m. Types E6. 0.0

I2v., 15in. Types ... O. 0.0
2v., 12 and I5in. Types ... L6. 0.0

Electrostatic 90 degree and 110 degree tubes
10l- extra. Carr. paid.

17in. BBC and STV Receivers E19.0.0
COMPLETELY OVERHAULED AND
FITTED WITH PROCESSED TUBE
STV and BBC I4in. Receivers ... E2.10.0
COMPLETE WITH VALVES AND TUBE.
CALLERS ONLY. CARRIAGE EXTRA.

OPEN SATURDAY AFTERNOON

Renfrew Electronics Ltd.

Anderson Drive

Renfrew : Scotland
Tel.: Renfrew 2642

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

TESTER

AC/P 2/8
1336 2/6
1165 4/ -
DI 2/6
1.013 2/6
1/77 2/8
DA F91 4/ -
DM 2/6
DD41 2/8
DMA 2/6
DF91 4/-
D1177 4/-
1,E91 4/-
EA50 1/3
1:1134 1/3
E1111 1/3
P114.113 2/6
EBC41 4/-
EtA.I32 2/8
ECC5.1 2/6

4/-
111019 4/-
ke1.8U 4/-
EF50 1/3
F: t'80 2/8 GEC can (SALVAGED)

SPECIAL. OFFEREF91 1/3
KT33C 1/3 16in. (IX:C. 6901 .. ..30/ -ea.
ETC? 2/6 ills. O.E.C. 7102 ..  10/-e...
KT61 2/6 Personal Callers Only
KTZ41 2/6
1.113 2/6
M PT4 2/8
P41 2/6
POI 2/6
PCI'S4 4/-
PCFs0 41-
PCLII2 4/
PCI,83 4/-
PCL84 4/-
PEN45 2/6
PEN43 ale
PL33 4/-
PL81 4/-
P1.82 4/-
P I.K3 4/-
P1.44 41-
P Y31. 41-
P :19. 4/-
1"/.30 4/-
SP41 I/2
181.42 2/6
R Pat 1/3
Cal 4/-
U251 4/-
LI F42 2/8

 11:1N:6
5V77 2/6
X81 4/-
263 2/6
7.101 2/8
7.90 1/3
2719 2/6
4TIlit 216
6.41Z 2/8
GAMS 1/3
(II1W7 4/-
611X6 2/6
6C6 4/-
BUB 4/-
6E12 1/3
0E13 1/3
6J5 2/8
BJ7 2/6
61'25 2/6
6P.I8 9/6
81)3 I/3
9D6 2/6 CRYSTALS
91)7 41- GENUINE MULLARD. Boxed
10(71 4/- 0A5 13/- OAS)41. 3/.
10V.1 4/- 0A70 3/- OA
100'1 4/-4/- 0A79 5/- 0A91 8/6
101.1)11 4/-
70F2 4/-
201.1 4/-
20P1 2/4
20P3 4/-
20P4 4/-
20P5 4/-
25LA 2/6
30C1 4/-
30 L1 4/-
30PL13 4/-
32 2/6
42 2/6 TERMS: C.W.O. or C.O.D.
43 2/6 ss, Orders under 81, P. & P. 113.
807 4/- V Close till 11 p.m. most days.

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

EXAMPLES
FULL CATALOGUE 9d.

VALVE HOLDERS
American Octal ..
N oval 9d. es.

RESISTORS
Card of 1W Resistors. 72 valves

covering complete 10% range
24/- per card.

Full range of separate Resistors,
Condensers. etc.

VARIABLE CONDENSERS
3-50pf concentric trimmers 8/.. dos

Banks of six coinpression
trimmers, 3-30pf.. .. 6d. en

86M1e. and 1811/es TURRET
TUNERS, less valves
lex receivers) 12/8
We can often supply for the actual

set you want to lit the timer in.

TRANSFORMERS
CRT Booed Transformers.
2V, 4V, 6V, 10V, 13V
State which required ..12/6014
Heavy Duty Output Trans-
formers. 6 ratios from 13 1

to 43 : 1 ..  . ..26/ -es
Miniature Output Trans. .. 3/9 ea.
Standard Output Trans-
ormers. Multi -match ..10/ -ea.

Transistor Drivers: 1.1 Cr 10/ -es.
3.0-1 Cr 12/6 ea.

Transistor Output: 6.6-1 CT 10/ -ca.
9.24 Cr 10/- ca.

Microphone Transformers,
ratio 1 .  35/.....

I.F. TRANSFORMERS
Standard 465kc1s .. 12/6 per Pair
Midget 405 Sc!. 16/- per WI,

AUTO TRANSFORMERS
25011, 87/6 ea.
1)10W 27/8 ea.

201- ea.

TRANSISTORISED FAULT
FINDER

F.nables faults to be located
quickly. Consist.. of a two.
transistor multi -vibrator in a box.
Complete with battery. 32/6

TRANSISTORS
0C16W 48/-
0C19 48/-
00.16 25/-
0C44 11/-
0C45 10/-
OC70 6/6
0071 6/6

(11'0 6/-
(x,'72 8/-
0076 13/-
°LIS 0/-
0081 8/-
0052 18/-
0C170 17/6

ARION TELEVISION
4 Maxted Road, S.E.15 NEW X 7152

SETS & COMPONENTS
(continued)

C. ED WARDS
1070 Harrow Rd., London N.W.10

Ladbroke 1734
500 S/H TV Sets must be cleargd
as taken part exchange. Condition
unknown.

ALL SETS COMPLETE
12in. BBC 251- 13 Channel 50,-
14in. 50f- 751-
17in. 85f- 125r-

1'lus 15/- carriage

Guaranteed Valves
10C2 101-, 20D1 61125 8r.,
PL38 10r-, PL81 PY81 816,
PY80 716, PZ30 101-.

fiSeach for

TESTED VALVES ?
YES! All popular TV types, fully tested
-only I/6d. each.
Minimum order: four (post free) One
dozen, your choice -only IV- (post
free).
Clive Middleton, II Hazelwood
Road, Hale, Altrincham, Cheshire,

Altrincham 5025

RECLAIMED TELEVISION VALVES.
10E1. EF8 O. EB91. ECL80 2/- each:
PCP80. PCC84. PL81. PY81. PY80.
PCL83 4,2 each. Postage 3d. per
valve. THOMAS, 30 Heolcradoc,
Tomma. Neath.

TUBES -AERIALS -VALVES
Regunned tubes, guaranteed one Year,
lull range of aerials and fittings. LTA'.
boosters, valves, brayhead tuners. T.V. sets.
transistor radios and all electrical applian-
ces. Co -axial cables and house wiring
cables, fluorescent fittings.
All quotations without obligation. Special
terms to the trade and Heine Engineers.
S.A.E. for Catalogue.

G. A. STRANGE
BROADFIELD, NORTH WRA XIIALL.
Nr. Chippenham, Wilts. TeL Marshfield 236

IMPOR'FANT NOTICE 1 !

"LUNIENAlt" The Finest Replacemen'
Tube now available with new low pr.,

121n. 25.10.0
14in. LT. 2.6
171n. 28.10.0
211n. 23.1. 0.0

Carr./Ins. 101-
"LUNIENAR" Tubes are made 0,
MULLARD, The Original Manufacturer,
and are Fully Guaranteed.

C.W.O. to:
REDWATT TUBE DISTRIBUTORS

(BVA Specialists)
41 Denmark Street, Wakefield, Yorks.

(Continued on next page)
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LINE OUTPUT
TRANSFORMERS

SCAN COILS
SPECIALISTS

Make: Models Prices

ACE: Spares available.

ALBA: T301, T304, T394, T484.
T494, etc.... ... 8916

AMBASSADOR:
Spares supplied.

ARGOSY:
Most models available.

ARMSTRONG:
Spares supplied.

B AIRD, BANNER, BEETHOVEN:
Spares supplied.

B USH: TVI IA, I IB, I2A, 12B,
TVG 12A, 12B, TRG12A,
12B 451.
TVG26, .-11/32, TV33,
TVG34, TVG34A, T36,
TV36, TVG36, TV36C,
VTG36C, TV43 - ... 8916
TV53, TV56, T57, 1\57, ... Rew'd
TVG58, TV62, TV63, TV66, only
TV67, etc.... ... 69/6

COSSOR:
930 & T, 931, 933-4-5, 937,
938A & F. 939 & A & F 0/6
9431, 940-946, 945, 94SB,

CHAMPION COLUMBIA:
Spares supplied.

DECCA: DI7 & C
'DM1, DM2C.DM3,DM4/C

DM14, DM17, 444,

6916

016
651-

651.

DEFIANT:
TRI453, TR1753 5916

DYNATRON:
Spares supplied.

EKCO: TS93, TC8102, TSIOS,
TS114, TRCI24, TC138,
TS188, TS193 - 551.
TRC139, TCI40, 1144 TV
142 ... 7916-
7I61, TC162, 1165,
etc. ... 7916
TC208, TV209, nil, T221,
1231F, T248, T283, T284,

ENGLISH ELECTRIC1ETRONIC:
Spares supplied.

FERGUSON:
103T, 105T, 1137, 135T.
I45T
94IT-953T inclusive
991T -997T inclusive
203T -246T inclusive
3061, 308T

551.

6616
5916
6616
6916
65/-

FERRANTI:
I4T3, 14T3F, 1414 _ 451-
17K3 & F. 1773 & F. ... 451-
17K4 & F, I78K4 & F. 451-
1774 & F 451.-
1415, 17SK.5, 17K5. 451-

Scancolls, Om and Output Txs. for all
above makes available.

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

(Continued End Column)

WYNDSOR TELEVISION
Dept. P.T.

ST. ALBANS RD., BARNET, HERTS
BAR 1769

SETS & COMPONENTS
(continued)

H.P. on Regunned
C.R.T.s

At No Extra Charge
12 Months' guarantee

12' & 14' .. £3.10.0
17' .. £4.10.0
21' .. £5.10.0

Phone or Call only:
Rod 7778

P. J. F. Andrews
61-63 ROSEMARY RD.

LONDON, S.E.15

BRAND NEW and BOXED VALVES
GOV. & MANUFACTURERS' SURPLUS

1L4 2/6 P1,81 1W- EY51 7/8
EB91 3/- PCF80 8/- EY86 7/8
EF91 3/- PC084 7/6 ECI.,80 8/6
ECC81 5/- PCL82 10/- ECC82 7/8
954 2/- PCL83 12/- ECC83 7/6
12A6 3/6 PCL84 10/- EME15 7/8
12A147 3/8 PCC88 14/6 EL42 8/8
6E7G 1/3 PCC89 11/6 EL41 8/6
6470 5/- PCC85 8/8 EL84 6/8

S. Woodward, mi Wiver ton Road,
Forest Fields, Nottingham.

TUBES -VALVES -SPARES
TUBES g mon. Guar. FITTED FREE
9-10-121n. 30/-. 14in. 40/-. 171n. 60/,
VALVES. 54,000 In stock. 1.000 types.
All set tested before despatch.
Examples:
5UA 416 EBC41 8/- N37 4/6
5V4 4/6 EBC90 4/6 N108 10/-
5Z4 4/6 EBF80 6/- PCC84 4/8
6AU6 416 EBL31 12/6 PCF80 4/6
6AQ5 416 ECC81 3/- PCL82 4/6
6BA8 4/6 ECC82 3/- PenA4 5/.
6BE6 416 ECC83 3/- PL38 10/-
81306 10/- ECC84 4/8 PL81 4/8
6BW6 4/6 Errs1.5 4/6 P132 4/8
6DC6 17/6 ECC91 4/6 PL83 4/8
6C116 4/6 ECH35 6/- PY31 4/8
6C9 6/- ECH42 6/- PY80 4/8
6E25 4/8 ECF80 4/6 PY81 4/6
61,18 4/8 ECL80 PY82 4/6
8P25 4/- ECL82 W/6- PZ30 416
6V6 4/6 EF80 2/- R19 716
6X4 4/6 EF86 416 MU14 5/-
737 4/8 EF92 4/6 T41 2/-
7Y4 4/6 EL38 4/8 U22 4/6
10C2 6/- EL81 4/8 1J24 7/8
10F1 3/- EL90 4/8 U25 10/-
10P13 6/- EL91 4/8 U37 12/6
1213E17 6/- EY81 4/6 1.731 4/6
20L1 6/- EY86 4/6 U35 4/8
20P1 4/6 FC4 6/- U191 7/8
20P3 W. KT36 4/6 U281 8-
185BT 12/6 KT66 7/6 0403 7/8
B36 4/8 ET81 4/8 UL41 4/8
DDT4 5/- KT88 7/8 UL44 6/ -

Most Pre-war 4. 5, 7 and 9 pin valves of
British. European and Amer can manufac-
ture. 6/- each. Postage and packing 6d.
per valve. Orders over El -free.
NEW TRANSISTORS. Red Spot 2/6.0C45,
0072, 0076. 7/6. 0C35 (1 watt power), 0C281
(Silicon) 20/-. Postage 3d. each.
SPEAKEritS: 61n. 51-. Postage 2/-.
LINE OUTPUT TRANSF. from 20/-.
CONSTRUCTOR'S PARCEL. 21bs. assor-
ted components from TV Sets, resistors,
condensers, pots, electrolytics, valve -
holders. etc.. 7/6. Postage 2/6.
V'AL%'1,, PARCEL. 12 valves, all different.
as taken out of TV sets. ideal spares. 8/6.
Post and Packing 1/8.
Send stamp with enquiries or for full list
of 100 valves, tubes, transistors, etc. to:
"ST. JOHNS RADIO", 3 Jews Row,
London SVV18. Phone: VAN 8822

LINE OUTPUT
TRANSFORMERS

SCAN COILS
SPECIALISTS

Make Mode's Prices
G.E.C.: BTI251, BT 1252, BTI746,

BTI748, 814743 49/6
BT4643, BTSI47, EIT5246-

BT5348-BT5643R inclusive 4916
and 8916

H.M.V.t 1824 & A to 1831 inclusive 6716
1840, 1841, 1842-1848 ... 6716

INV1CTA:
T118,1'119,7120... 551 -
All ocher models available.

K.B.: LFT50, LVT50, LFT60,
MV60 10716
All models available, etc.

MARCONI:
All models available.

MASTERADIO:
All models available.

McMICHAEL:
All models available.

MURPHY
V200, V202C 57/6
V240, V150

PAM, PETO SCOTT PHILCO:
All models available.

PHILIPS:
1768U, 2168U ... WV -
All models available.

PILOT: All models available.
PORTADYNE:

All models available.
CTM4, FV4C, FV4COL 551-
V4, VT4, V7, V17 ... 551-
LV30, FYI, FV1C
C8I7F, CTM I7F, CWI7 6916
CW I7C, CVV I 7CF,
CW17F, etc. ftra
All models available.

RAYMOND:
All models available.

REGENTONE:
All models available.

R.G.D.: 60I77, 7017, C54, etc. ... 5916
All models available.

SOBELL:
TS17, T346 65/.
All models available.

STELLA:STS72IU 1051-
5T8617U, ST862IU, 10S1-
ST8917U 1051-

STRAD, TELEVOICE, TRUVIEW:
Available.

ULTRA: 86 series, 815 series, with
U25 etc., complete ... 711/6
All models available.

VALRAOIO:
Spares available.

VIDOR: CN4217-CN4231 inclusive 651 -

WESTMINSTER:
Spares available.

WHITE-IBBOTSON:
Spares available.

Scancoils. Osc. and Output Txs. for all
above makes available.

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

WYNDSOR TELEVISION
Dept. P.T.

ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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FOR SALE

1,000 TELEVISIONS, all makes, from
£3 working. 10/- not. Callers only.
9 DU 6 including Sats. 39 White-
horse Lane. Stepney, London.

TV AERIALS POST FREE
UNBEATABLE QUALITY

AND PRICES.
LOW LOSS CO -AX CABLE

6d. YD.
CATALOGUE AND CABLE SAMPLE FROM

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

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS. 75a Godwin Street,
Bradford 1.

TV's FOR SALE
PRICES REDUCED

BBC/ITA in C.R.T.
good working order: Good Rebuilt
141n. Ultra V1'815: KB LVT30 £13 £17
1410. Ekco 1'221 or T283 .. £18 £21
1410. Ferguson 992 89 £13
171n. Plessey: RGD
Bend for Lista

£17 £21
Carr. Paid

CADMAN'S
Bryan street, Hanley

Phone: Stoke-on-Trent 23557

GARRARD 210 £91818; B.S.R. UA14
£711510; T.U.9 £4/2/6; B.S.R. Tape
Deck £711010. Set of 7 Transistors.
standard quality. 32/6. Full last
from -H F. JAMES. 21 Claremont
Road, Twickenham, Mdx.

Star TV Tubes
70f -

all sizes up to and including I7in. includes
old glass or plus 7/6 without

C.W.O. Carriage 716.
WHY PAY MORE

new guns, 12 months' guarantee.
also 20/- each

12in. Hill., Part Exchange Televisions.
Callers only.

ARTHUR SLARK
43-45 Thicketford Road, Tongs Moor,

Bolton.
Phone: 26684.

110' LINE OUTPUT Transformers.
17in. and 211n. 12/6 post free. WEBB.
549 London Road. Had:eigh. Essex.

Television Tubes Rebuilt. Plaice note we have
appointed M/8 IL S. Strudwick. 17 Hollinsdean
Read. Brighton 7. as Sole Agent tor our Genuine
Rebuilt Tennant' Tubes for the South (east. For
details of prices. etc.. please refer to our advertise-
ment lo the Inside front cover.

MARSHALL'S
for TELEVISION LIMITED

UR IN, Ann's Road, Tottenham. London.
Stamford Hill 32417 & 5555

FOR SALE
(continued)

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

METAL RECTIFIERS
RECTIFIERS -CONTACT COOLED.

type 230 v., 250 mA, 13/8;
14 RAP2,13 119,31) type 250 v., 300 InA, 17/8;
350 niA, 19/8.
RECTIFIERS -FIN TYPES
&pl., for 101.1 250 v, 250 eiA. 13/8; 11115
230 v., 300 niA, 17/0, 11A989 400 mA 18/8:
14Asti 18/8; 14A97 19/.; 14A100 22/8; 14A124
19/8: I.W7 17/13.

CABY MULTIMETERS
A - 16 ranges, 10.17.6. 112o - au range,,
18.10.0. B.A.E. for lull details.
ARMCHAIR EXTENSION VOLUME CONTROL
unit for TV Radio Amplifiers, etc. Earth
fitted. perteetti safe, 19/8.

TRANSISTORS 1"GRADE
0(7'51 01241 9/8, OC40 8/11. Set of 0 +
Diode, 40/.* 01.170 9/0 002S 18/,
Under ti P. ft P. iii. over CI Poet Free.

C.O.D. .210.

DURHAM SUPPLIES
175 Durham Road. Bradford 0. Yorkshire.

100 BAYS of brand new adjustable
Steel Shelving, 72in. high by 341n.
wide by 121n. deep. stove enamelled
dark green. Sent unassembled. Six
shelf bay -£3115/0. Sample delivered
free. Quality discounts. N. C.
BROWN LTD., Eagle Steelworks.
Heywood. Lancs. Tel: 69018.

WANTED

WANTED NEW VALVES and trans-
istors. any quantity. S. N. WIL-
LEM'S, 43 Spon Lane, West Bromwich.
Staffs. Tel.: WES 2392.

NEW VALVES WANTED - EY51.
ECL80, PCC84, PCF80, PCL83. PL81
PCL82. PY81, RI9, U801. 30P4. etc.
Best cash prices by return. DURHAM
SUPPLIES. 175 Durham Rd., Bradford
8. Yorkshire.

A PROMPT CASH OFFER for your
surp:us brand new Valves. Speakers,
Component., Test Instruments. etc.
R H.S.. Beverley House. Manville.
Terrace, Bradford 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.A.E. enquiries:
TELRAY. 11 Maudland Bk., Presto.i.

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. 44
Old Bond Street, London W.I.

SERVICE SHEETS. Radio and TV
4/- each. List 1/-. All orders dis-
patch .d on day received. Also
manuals for sale and hire. S.A.E.
please. SULTAN RADIO. 29 Church
Road, Tunbridge Wells, Kent.

FOR SALE
(continued/

SERVICE SHEETS. We have the
largest stock of Radio and TV
Service Sheets in the country for
sale at 4/- each, old type receivers a
speciality. Guaranteed return of
post service. Service Sheet list 1/-,
manufacturers' Manuals for sale and
hire, list 1/-. S.A.E. please. Mail
orders only to: S.P. DISTRIBUTORS.
44 Old Bond Street, London W.I.

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

SERVICE SHEETS. Radio and Tele-
vision 4,- each. 'MA Al: old and
modern receiver sheets available.
Faultfinder files 2/- each. List now
available 1/-. KAYBRO PUBLICA-
TIONS, 44 Old Boad Street, London
W.I.

SERVICE SHEETS
For all makes of Radio and Television -
1930 -1962. Price, from 1/-.
Free fault-finding guide with ell Service
Sheets. Please send S.A.E. with

enquiries.
Catalogue of 6000 models. 1/6.

Special offer of 125 Radio/TV Sheets
covering 870 popular models. 201-.

Hamilton Itano.Western Road, St. Leotards, Sz.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES In minutes
from that great book. "The Principles
of TV Receiver Servicing." 10/8 all
book houses and radio Wholesalers.
If not in stock, from Secretary
I.P.R.E., 20 Fairfield Rd., London, NIL

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 St..
Bedford or call at any local Branch.

EDUCATIONAL

Radio
Television

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

Write for FREE prospectus
stating subject to

Dept. 516
Intertext House, Parkgats Road,
London, S.W.I I.

I.C.S.

(Continued on next page)
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EDUCATIONAL
(continued)

THE INCORPORATED Practitioners
In Radio and Electronics (I.P.R.E.)
Ltd. Membership Conditions booklet
1/.. Sample copy of I.P.R.E. official
Fournal 2/- post free. -Secretary, 20

airfield Road. London. N.8.

" HOW AND WHY " of Radio and
Electronics made easy by a new, non -
maths practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as well as know:edge of this
fascinating subject. Free brochure
from Dept 12. P.T. RADIO-
STRUCTOR, Reading.

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.
FREE
brochure from

RADIOS TRUCTOR
DEPT. E78, READING, BERKS.

BBC - ITV F.M. AERIALS
B.B.C. (BAND D. Tele-
scopic loft. 19/6. External.
8/D, 28/3.
I.T.V. (BAND 3). 3 Ele-
ment loft array. 24/-. 5Element. 3218. Wall
mounting. 3 Element. 33/9.
5 Element. 41/3.
COMBINED B.B.C. +
I.T.V. Loft 1+3 Element.
41/3. 1+5 Element. 48/9.
Wall mounting. 1+3 Ele-
ment, 56/3. 1+5 Element.
63/9. Chimney and mast

mounting units also available.
F.M. (BAND 2). Loft "H". 28/-. 3 Ele-
ment loft. 52/6. SID loft. 12/6. External
S/D. 26/3. State channel when ordering.
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable.
8d. yd. Coaxial plugs. 1/3. Send tld.
stamps for illustrated lists.
K.V.A. ELECTRONICS (Dept. P.T.)
3B Godstonie Road, Konloy, Surrey

TUBES
All types

12"-17" ONLY 30/..
Also a few 21' at only 50/ -

WHY PAY MORE ?
nue tubes are ex rental stocks, each one
fully tested before despatch. Guaranteed to
glee excellent results, and complete satisfaction,
or money refunded. Piease state type required,
or Model No. of set.

Carr. up to 17in. 101.; 211n. 1216.

SEND NOW WHILE
STOCKS LAST TO

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

NEW VALVES!
G eed Set Tested

24 -HOUR SERVICE
114.5. 185, 1T4. 384. 3V4. DAF91, DF91, DK91.
DL92, DL94. SET of 4. 18/6.
DAF96, DF96, DE96. DL98. SET of 4 26/-.
1D5 7/- DL92 5/11 PCF80 7/9
1115 6/- DL94 6/9 PCF82
185 4/6 DL96 8/9 PCL82 8/3
1T4 3/3 ES91 3J- PCL83 11/6
384 5/11 EBC41 7/6 PCL84 7/6
3V4 6/9 ESF80 719 PL36 10/9
5U40 4/3 EBL21 12/6 PL81 8/6
5Y3CIT 516 ECC40 14/6 P1.82 6/8
5Z40 7/3 ECC81 4/9 PL83 6/6
6AM6 219 ECC82 5/9 P1484 8/-
6K7G 1/9 ECC83 6/3 PY32 11/.
6K8G 4/9 ECC84 8/- PY80 7/-
6070 5/6 ECC85 7/8 PY81 7/-
6V60 4/- ECF80 7/3 PY82 6/-
6V6OT 6/6 ECF82 8/3 FT83 7/3
6X5GT 4/3 ECH21 12/6 1325 11/8
121470T 4/3 ECH42 7/9 uwactio 6/-
12K8GT 91- ECL80 619 UAF42 8/-
12Q7GT 4/6 EF40 12/3 UBC41. 7/-
351.80T 8/- EF41 7/8 UBF80 8/-
35Z4GT 5/9 EF80 4/3 UCC85 6/6
AZ31 8/9 EF85 4/6 UCH21 12/6
CL33 11/9 EFS6 8/9 UCH42 7/8
DAC32 8/6 EF89 6/9 UCH81 7/-
DAF91 4/6 EF91 2/9 UCL82 9/3
DAF96 6/9 EL41 9/- UCL83 13/-
DF33 8/6 EL84 8/3 UF41 6/6
DF91 3/3 EY51 7/3 UF85 8/6
DF96 6/9 EY86 7/6 UF89 8/9
D1177 8/. EZ40 6/- UL41 7/.
DK32 10/6 EZ41 6/9 UL84 6/6
DK91 6/- EZ80 5/9 UY21 13/.
DK92 7/3 EZ81 61- UY41 5/6
DE96 7/33 MU14 6/- UY85 6/3
DL33 7/6 PCC84 6/9 VP4B 8/6
D1.36 9/8 PCC89 9/- Z77 2/9
Postage ed. per valve extra. Any Parcel
Insured Against Damage in Transit 84. extra

Any C.O.D. Parcel 3/- extra.
Office address, no callers.

GERALD BERNARD
(Note new address -formerly of Leeds)

83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON, N.I6

REBUILT
TV TUBES

FULLY GUARANTEED
12 MONTHS

Complete New Gun Fitted
In Every Tube

12in. L4.0.0
14-I5in. L4.10.0
I7in. 0.0.0
21 in. ... 0.0.0
Immediate Delivery. Carriage

and Insurance 10f- extra.
ALLOWANCE ON OLD TUBE

NU -GUN
TELETUBES LTD.

3 THE MEWS
Duckett Road. Harringay,

London, N.4
Telephone: MOUntview 2903

RES/CAP. BRIDGE
Checks all types of resistors, condensers

6 RANGES
Built in 1 hour. Direct reading.

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (DEPT. SP)
Raleigh Hews, Raleigh Street, Nottingham

381.
p. & p. 2,6

NEW EDITION OF THE

Mullard
MAINTENANCE MANUAL
This is a completely new and up-to-date
edition including all current replace-
ment types. It contains valuable new
material and is an essential source of
reference for every Service Engineer.

16f. Postage I /..
TELEVISION SERVICING by G. N.

Patchett, 2.51-. Postage 1/-.
COLOUR TELEVISION by P. S.

Carnt & G.B. Townsend, 1151,
Postage 1/-.

RADIO CONTROL MANUAL by
E. L. Safford Jr., 2.51-. Postage 1/-.

SOUND & TELEVISION BROAD-
CASTING. General Principles by K.
R. Sturley. 4.51-, Postage If-.

TV FAULT FINDING a Data Pub:
51-. Postage 6d.

RADIO VALVE DATA. Compiled
by "WW" 7th Ed. V-. Postage 10d.

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

COMPLETE CATALOGUE If,

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 94 p.m.

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE !
After brief, intensely interesting study
-undertaken at home in your spare
time -YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how.

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

our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your

career

FOUNDED 1885 -OVER
150,000 SUCCESSES

NATIONAL INSTITUTE OF
ENGINEERING

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

S. Africa: P.O. Box 8417, Jo'burg.
Australia: 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
all types

Cash allowance
on return of

old tube
Actual cost

of Tube

12"-14"
£5 15/- £4. 5.0

15"-17"
£6 25/- £4.15.0

sr £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 open to inspection to readers of "Practical
TV". Technical advice and queries are answered free of
obligation. All tubes are dispatched with adhesive paper
and return labels. Cash allowance is sent on receipt of
old tube.

/War Safety's Sake
use

AVO Prodclips

Pa:. No. 748811

. with Trigger -Action Spring -Loaded Gaps

PRESS TRIGGER TO OPEN

RELEASE TO GRIP

Safety first every time with these patented spring -
loaded AVO Prodclips.
Cleverly designed for use as insulated prods, they are invaluable
for reaching and holding test points which are difficult of access.

Post Free
15/ -

per pair.

4-4171rCto AVOCET HOUSE,
92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I.

VICtoria 3404 (12 lines)
w A Member of the Metal Industries Group of Companies

Suitable for use with AvoMeter, Multiminor
and Avo Electronic Test Meter Leads.

"THREE STAR"
RE -BUILT TELEVISION TUBES

* Manufacturer's Own Make of Gun
* Re -screened for Greater Contrast
* Aluminised for Better Brightness

TWO WAY TESTED
Free carriage and insurance.

ALL TYPES AND SIZES

12" - £4.10 14" - £4.15

15" - £5. 0 17" - £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

RST
MAIL ORDER DEPARTMENT

211 Streatham Road,,Allteham, Surrey
ALL VALVES LISTED ARE NEW STOCK
A Terms C.W.O. or C.O.D. Postage 3d. per valve.

51ITCHAM 8201
AZ1 15/-
B65 8/6
DAF91 7/6
DAF96

8/9
DF91 4/-
DH719 6/-
DK91 8/-
EABC80

6/-
EAF42 9/6
E1391 4/-
EBC41 9/-
EBF80 8/8
EBF89 816
EC91 9/6
ECC33 5/-
ECC81 5/9
ECC83 7/6
ECC84 8/6
ECC85 8/-
ECF80

ECF82
8/6

8/6
ECH42 9/6
ECH81 8/-
ECL80

9/ -
Eel.=

9/6
EF37A 81-
EF40 15/-
EF41 8/-
EF42 101-
EF50(A)

4/-
EF80 5/-
EF85 5/-
EF86 10/6
EF89 co/ -
EPA 4/-

EF92 4/-
EL92 10/-
EL84 6/9
EL90 8/6
EM80 8/6
EM81 8/6
EY81 8/6
EY84 10/-
EY86 8/6
EY91 4/-
EZ35 6/-
EZ40 7/ -
EMI 7/-
EZ80 7/-
EZ81 7/-
FC2 21/-
FC4 15/-
FC13 21/-
FC13C 211-
GZ32 10/6
H30 5/-
1163 9/-
1.113C90 916
11192 8/6
HL133D

10/-
KT33C

8/-
KT66 15/-
LZ319 12/6
MKT4(5)
(or 7) 17/6
ML4 8/6
MSP4 17/6
MU14 9/-
2,1X40 15/-
14142 9/6
N153 10/-
PCC84 8/.
PCF80

9/6

PCF82 7/. UY85 7/.
PCL82 vP4B 17/6

9/6 W81M 6/-
PCL83 W142 , 8/6

12/6 W719 7/6
PENA4 W727 7/6

17/6 X78 I 21/-
PEN4VA X79 21/-

11/6 Z21 12/6
PL36 15/- Z71 4/-
PL81 121- Z152 5/.
PL82 8/- 2719 5/-
PL83 1016 1115 7/6p y80 1/6 5U4G 4/6
P Y81 7/6 5V4G 9/8
PY82 716 5Y3GT 8/8
PY83 8/8 5Z4G 10/ -
RIO 10/- 6A8GT
R19 19/- 13/6TDD4 12/6 6AL5 6/-TP22 15/- 6AM6 4/-U142 7/6 6AN5 7/6
U147 71- 6 AQ5 6/6
U153 8/6 6BA6 6/-
UABO8O 6/1E6 6/.

UAF92 6/8 6BJ6 61-
6B137 12/6UBC41 8/6 grngs 71.

1.1BF80 8/6 61-3W7 5/.
UCH42 6BX6 5/-

9/8 602 4/-
UCH81 6F1 10/6

8/- 61, 12 4/-
UCL63 6F13 10/-

13/6 6F50 4/6
T.1F41 7/6 6J7GT 7/6
UF89 6/6 6X7 2/-
UL41 8/6 61(7G 3/-
T.JL84 7/. 6K7GT
UY41 7/6 8/6

6K8G 7
6K8GT/6
6L1 19/3/-

8

616G 7/6
6L18 10/-
6L19 17/6
6N7G/GT

6
681.7GT

/6

61-
6SN7GT

5/6
6V6G 5/-
6X5GT 5/-
7S7 10/-
7Y4 7/6
8D3
1OLD11

15/.
12AH8 9/
12AT6 716
12AT7 5/-
12A U7 8/6
12A X7 7/6
12BA6 7/8
12BE6 7/6
1213147 10/.
12J7G/GT

12K7GT8/6

12KBGT
5/-

10/-
12Q7 8/6
12Q7GT

6/6
35Z4GT

7/6
50L6GT

9/ -
SEND FOR LISTS.

QUOtations given for any types not listed. Obsolete ate old
types a speciality.
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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

FREE TRIAL OFFER

ON NO RISK FREE TRIAL
Look over the list of books and select the first three books you would like to examine. Not* the book numbers on
the coupon. Additional books you would like to see may be entered separately, and will be sent to you after
completion of the first transaction.

SPECIAL OFFER COYNE ELEMENTARY
PRACTICAL RADIO -TELEVISION SET OF THREE
VOLUMES, total 1,038 pages, sturdy Vinyl washable
covers. [3.12.6d, the set!
Chest three volumes present the principle. of construction, operation and
testing of radio and television equipment In  nuarLE, EASY TO FOL-
LOW manner.
By using NEW a DIFFERENT method/1 of explanation these book,
clearly explain the direct relation between the various part« of seta. This
information in dpeclaily helpful In repair work where many times a burned
out valve, resistor or transformer is actually caused by Rome other defec-
tive part of  circuit. Until the cause of the trouble I. removed the parts
would continue to burn out. For this reason each part of the radio or
television unit is explained, Chits, making the material especially helpful to
the expericimed radioman, . well an the amateur.

One very Important way in which these books differ from many other
ratio and television books Is that the publishers did not try to assume the
-extent of technical knowledge- of the reader. Every subject In explained
COMPLETELY -while at the same time keeping it brief and to the point.

You will find hucuireil, photon, charts, etc., in these books.
Those have been provided to make It easier to understand the explanations.
To wet this squadl offer, send MI mousy now, then 12/0d. after free examina-
tion. and lie per mmith.

No. 9
Pin -Point

Transistor troubles
in 12 minutes (Coyne)

RAPST3Ii TROUEII
33., I 'if

 0

Trouble -Shoot every type of circuit in ALL
traidislatorized equipmenti 525 pages; hun-
dred, of illustrations; 120 check charts;
Includes portable Transistor Wireless Sets.
Preamplifiers, Hearing Aids. Amplifier.,
Car Radius, TV Sets, and special type. of
eslidpinent. Tent procedure, trouble
shdoting charts and much useful reference
let. Price 47/6.

NO. 4, LA 21111T ithitiWKIIIITS FOR SERVICING RADIO AND TELE-
VISION. (Coyne).
This up -to -the minute book tells all shoot modern radio, TV and clectri
cal ne,tin4 equipment and how to use it. Money -making short cuts on
troubleshooting, servicing, construction, and other lobs. Over 330
page,, 320 photos and diagrams. Covers Multimeters, Resistors, Ohm-
meters. Oscilloccopes and many others. All data has been pretested in
the Coyne radio shops. Vinyl cloth covers. 361-.

No, 5. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING
MANUAL. Coyne).
A lama or fart time dring methods ior servicing TV receivers. Includes
dozens or new testing ideas all or which have been proven on the lob.
Contend Include TV Servicing methods, TV Servicing instrument,
Tuners, Video 1.F., Amplitiers, alignment, etc., with 200 my.tai clear
pilot., and diagrams. 137 us., Washable vinyl cloth adds.
Price 341.,

No. 29. PIN POINT COLOUR TV TROUBLES IS. 16 MINUTES. Edited be
Robert O. Middleton. (Coyne).
This book deal, with 150 typce 01 faulty pictures and sound with over
1000 troubles which may be the cans, Some of the subject. covered
are, Antenna, Toner, Video and Luminance Amplifiers, Matilda, Picture
Tubes (Black and White, and Colour), OneUun Tubes, Set up of Colour
Tube. Colour Kilter and Automatic Chrome Control, Low Voltage,
Power Supply, TV Sound, etc. Picture Pattern dction - 302 Check
Charts. Diagrams and Photos. 548 pages. Price 47/5.

No. 18. REFERENCE MANUAL OP TRANSISTOR CIRCUITS. Mallard.
Feature. 60 circuits! you can build, 341 diagrams. 308 pages, MA

No. S. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P.
Manly. (Coyne).
Quick and ooncine gnawers to TV problems in alphabetical order, does
Indexed, fully Illustrated, dyed hundreds of gudgeons Involving radio.
TV, electronic, operation and repair. 450 illuntrations; photos, diagram..
charts, t..t pattern., etc. 860 pages. Vinyl Moth coven. Price 4710.

No. 19. REFRIGERATION SERVICE MANUAL. H. P. Manly.
Learn Refrigeration! This Manual ia a co., inItself- Packed sog3 with
iniormation to enable you to de that repair job yourself. CsuJ by many
les.tus refrigeration Orton an a etandard reference. Feature. 304 pages
together with 137 illustrations bound in cloth. An excellent buy at
only 24/- plus peatstge.

No. 7. TRANSISTOR CIRCUIT HANDBOOK. Louis E. Garner. (Coyne).
39/0.

No. S. PUS POINT TV TROUBLES IN 10 MINUTES. Your most useful
on -the -lob PtOol", Quickly and easily stn -points the si.ot trouble to say
TV mt. Covers 70 symptom.. 700 trouble spots. Over 340 moss -indexed
P.P1.; 60 time-savwg Chesk-Charta; 200 damns and photos; egplanation
of airmails end defied. 31/6.

No. 12. RADIO DESIGNER'S HANDBOOK. F. Langtord-Smith. Dan
66/,

No. 111. PRINCIPLES OP FREQUENCY MODULATION. S. S. Camien
21/-.

No. 11. PRINCIPLES 01 TRANSISTOR CIRCUITS. S. W. Amon Mb.
21/,

No. 20. PRINCIPLES OF SEMICONDUCTORS, K. G. Seroggie. Min
21/-.

No. 10, TELEVISION RECEIVER SERVICING. Vol_ 1. flarsadban.
Hine. 26/-.

No. 17. ELECTRONIC COMPUTERS, Principles and App/loations.
Hide, T. E. trail, god. Edition. 28/-.

No. 15. WIRELESS SERVICING MANUAL, W. T. Cooking, Digs, 17/0.
No. 38. COLOUR TELEVISION. NTSC System, Principlee and Practice,

P.S. Carat, G. B. Townsend. Inns. 116/,

No. IL BASIC MATHEMATICS FOR RADIO AND eLzereomes.
Me. 17/8.

No. 23, INTRODUCTION TO LAPLACE TRANSFORMS. Pot radio and
electronic engineers. W. D. Day. HiSs. 32/6.

No. 64. RADIO VALVE DATA. Compiled by "Wireless World". Win 6/.
No. 26. THE OSCILLOSCOPE AT WORK. A. Hass and R. W. Hollows.

hide. 111/..

No. es. NUMERICAL METHODS FOR HIGH SPEED COMPUTERS.
G. N. Lance. Iliffe. 421,

No. 27. SECOND THOUGHTS ON RADIO THEORY. Tathode Ray" of
"Wirelese Worlc". 111ffe. 26/-.

No. IS. FOUNDATIONS OF WIRELESS. IL G. &woggle. IBde. 16/-.

LIMITED OFFER! ACT NOW!
Just mail coupon for free triaL After 7 days send only low price or return
books and pay nothing. If you keep more than one book, send t1 after 7
days and dl each month until completed (maximum three bookn value not
exceeding 06,0.01. To buy one book send one-half In 7 days, and one-half
In 30 days.

To SIM-TECH BOOK COMPANY (U.K.)
Mail Order Division, DEPT. PTV18. flatus Mill. West -Bbd. Southamp-
ton. Banta.
 Please send me the Elementary Raab TV Set u pas special offer.

 RUSH (Insert Book somber here) ( ) ( ) ( )

E Tick bete it enclosing loft prioe. we PIT Pottage (Coyne Books 0,117).
Same 7 day money -back summate*.

NAME

ADDRESS

City County
Postage charges; Orders op to LS allow 1/6. LI or over allow 21-.
OVERSEAS ORDERS PROMPTLY SHIPPED on receipt of full
12101111t dnae guaranteed satisfaction.
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TELEVISION TUBES
RE -BUILT BY "RE -VIEW"

PRICE:
I 2in. ... £4.10.0
I 4in. ... £4.15.0
I 5in. £5. 0.0
I 7in. .. £5. 0.0
21 in. £7. 0.0

TWELVE MONTHS' GUARANTEE
Free carriage and insurance
Cash with order or C.O.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

SAVE iLis
Correct voltage heaters

All types

FRE TO AMBITIOUS !MINERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative t56 -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.E. 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 425. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering.
Radio Engineering,

Automobile Eng..
Aeronautical Eng.,
Production Eng..

Building, Plastics,
Draughtsmanship.

Television. etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.C.E.

A.M.I.Prod.E.
A.M.I.M.I.

A.I.O.B.
A.F.R.Ae.S.

B.Sc.
A.M.Brit.I.R.E.
City & Guilds

Sen. Cert. of Education
Etc., etc.

PRACTICAL

EQUIPMENT
Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.I.R.E. City A Guilds

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

Radio A Television Servicing
Practical Electronics

Electronics Engineering
Automation

INCLUDING
TOOLS!

The specialist Eke-
tronim Division of
B.I.E.T.(mcorporat-
ing E.M.I. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW !
Please send me your FREE 156 -page

"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE/20), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM

THAT INTERESTS ME
(SE/20).

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD



Iv PRACTICAL TELEVISION December, 1961

CRT BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST.
2 V. OR 4 V. OR 6.3 V. li 10.8 V. 0R

13.3 V. MAINS INPUT. 12/6
TYPE Al. HIGH QUALITY. LOW CAPAC-
ITY. 10/15 pF. OPTIONAL BOOST 25%. 50%,
75",,. MAINS INPUT. 18/6
'11 PE R. MAINS INPUT, MULTI OUTPUT 2,
4. 6.8, 7.1, 10 and 18 VOLTS. BOOST 25",,
AND 50%. LOW CAPACITY. 21/-

Fnll in.truetion. supplied.

TRIMMERS. Ceramic. SO. 50, 70 pP. 9d.: 100 pF.
150 pF, 1/3; 250 ph', 1/6; 500 pF. 750 pi', 1/9.
RESISTORS. Preferred values. 10 ohmo to 10 meg.,

4d.; I w., 4d.; 1 w., 8d.; If w.. Sd.; 2 w.. 1/-.
HIGH STABILITY. I w., 1%, 2/-. Preferred values.
1011 to 10 meg. Ditto, 511, 100 0to 5 5515 It. r], 9d.
5

De watt
/8

WIRE -WOUND RESISTORS .{ ye
15 watt 25 ohms -10,000 ohms 2/.
12.55 to 50K 10 w. .. 3/...

AMERICAN "BRAND FIVE"
PLASTIC RECORDING TAPE

Double Play 710. reel, 2,400ft 60/ Spare-
5in. reel, 1.200ft 87/8 PlastiC

Long Play iin. reel, 1,6510(t 85/- Reels
515. reel. 1,200ft 28/6 3 In. 1/6
55. reel, 90011 18/6 4 in. 2/-

5 in. 2/ -
Standard -in. reel, 1,2(0111 25/ 5; in. 2/-

5in. reel, 600ft 18/ - 7 in. 2/6
"Instant" Bulk Tape &ant and Head De-
emer, 200/250 v. A.C.. 27/8. Leaflet, S.A.E.

O.P. TRANSFORMERS. Heavy Duty 50 mA. 4/6.
MultIratio, push-pull, 7/6. Ditto, 10w. 15/6. Mthie
tore. 384, etc.. 4/8. L.F. CHORES 15/10 II, 60 05

5/-; 10 H. n5 mA, 10/6; 10 H.. 150 mA. 14/..

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 2/. each transformer.

STANDARD, 230-0.250, 80 mA, 6.3 v. 3.3 a.
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v.
2 a. or 4 v. 2 a. ditto, 330.0.350 .. 22/6
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6
MIDGET, 220 V. 45 mA. 6.3 v. 2 a. .. 15/6
SMALL. 220.0-220, 50 tea, 6.3 v.20. 17/6
STD., 250-0.250, 65 mA 6.3 v. 3.5 a. .. 17/6
HEATER TRANS. 6.3 v. I l amp. .. 7/6
Ditto, tapped me. 2,4, 6.3 v., If atop. . 8/6
Ditto, see. 6.3 v. 3 amp. 10/6
GENERAL PURPOSE LOW VOLTAGE, 2a,
3, 4, 5.6, 8, 9,10, 12, 15. In, 24, 30 a . 22/6
AUTO TRANSFORMERS. iao w. 22/8
0, 120, 200, 230, 250 v., 500 w. 82/6

ALADDIN FORMERS and core, 84.; 106.
ti.31n. FORMERS 5967/8 and Cans TV1/2. fin. sq. a
.2;in. and I in. by. x 1/111., 2/ -ea., with cores.
SOLON Soldering Iron. 200 or 240 v. 25 w. 24/,
MAINS DROPPERS. Sin. x 1 lin. Adj. Slider.,
".3 amp., 1,000 ohms, 4/8. 0.2 amp., 1,000 ohms, 4/8.
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100
ohms per ft., 2 -way. 1/- per II., 3 -way, 1/- per ft.
LOUDSPEAKER P.M. a OREL 2fin., s In., 4 In. 19/0
5in. 17/6. 8fn. Plessey, 19/11. Tin. x 4in. Rola. 18/8.'lip. Rola, 18/6. 10 x 6111.. VA 1015- 80/-.
ain. Tweeter. 25/-. 12 in, R.A.. 80/-.
STENTORIAN HF1012, 10in. 3 to 13 ohms, low., 95/.
.tin. Raker 15 watt 3 .ilans, or 13 ohms, W.,
CRYSTAL DIODE O.E.C., 2/, GEX84, 4/-. 0A81,3/..
HIGH RESISTANCE PHONES. 4,0011 ohms. 15/. pr.
MIKE TRAM. 50 1, 3/9 ea.; 1110: I. Potted, 10/6.
SWITCH CLEANER. Fluid squirt spout, 4/3 tin.
TWIN GANG TUNING CONDENSERS. 365 pP

riaturc lin. x 1-4in. x llln., 10/, 500pF Standard
ith trimmers. 9/-; midget, 7/6 with trimmer., 9/-,

SINGLE. 50 p1', 75 pP, 100 pF, 100 pi', 5/5.
lid dielectric 100, 300, 300 pi', 8/6.

New and Boxed VALVES 90 -day Guarantee.
1113 7/6 IiKs0; 7/8 EAR5'051 8/6 11A 11C20
.03 7/6 61.00 10/8 51(91 6/- 12/6
114 6/. 6N7M 6/6 511(33 8/6 11V112A 8/6
3X1 3/0 6Q70 8/6 EBC41 5/6 MOH 11/-
:04 7/6 68A7 6/- 510F00 10/- I'll
:.V.1 7/5118,17M 5/- OC84 9/6 PCC04 9/6
:.1-4 7/6 00N7 6/6 ECM 9/6 PCF80 9/8

Y.1 7/6 ;v6u 01142 10/6 PC1.02 11/6
:in 9/8 11X4 7/6 6(.'1.0.2 10/6 'EN23 66
%.A Mei a/. li X5 8/6 t P39 5/8 P1,92 10//8
,i110 6/- 12.4T7 8/- t F41 9/8 P Yn5) 7/6
,1156 7/6 P2AU7 8/- F50 5/6 91 9/8
611116 9/4 12AX7 8/- t F9n 8/- v82 7/6
011W0 9/6 1211E6 8/6 I. FM 12/6 SP61 3/6
,;1.5; 0/. 1257 6/6 191 5/- IBC41 9/6
v Hill 7/6 l2Q7 6/6 P1(2 5/6 ECI142 9/8
,110 3/5 151.6 9/6 t 12(2 5/6 CFO 9/4
...13 5/8 3334 7/8 t 004 8/6 CIA1 9/8

.10 4/6 SO 8/8 M91 5/6 CY41 9/6
...17,; 6/6 007 5/6 440 7/8 I:22 8/6
 KM iT 6/6 954 1/6 Z80 7/8 VR105 9/6
 1070 5/6 EA511 1/6 L1145 1/8 010 1:0 9/8

"REGENT" 4 VALVE
if 96..

RANGE
VALVES
KIT PRICE
26. 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 I2in. x Bin. x
4in. Batteries used B126 (L5512) and
AD35 (L5040), 101- extra. Instructions
9d. (free with kit). Mains Unit ready
made for above. 3916. Sold separately.

TV REPLACEMENT
LINE OUTPUT

TRANSFORMERS
FROM 45/- ea. Most makes avail-
able. S.A.E. with all enquiries.
LINE BLOCKING TRANSFORMERS, from 10/,
FRAME BLOCKING TRANSFORMERS,

from 13/6.
FRAME OUTPUT TRANSFORMERS, from 27/6.

NEW MULLARD TRANSISTORS
Audio 0c71 - - 6/ - It F 0044 . 10/0

05'72 .. 7/6 OC45 .. 9/6
Soh Miniature Condensers.1).1 runl. 30v. 1 S.
1, 2. 4, 3, 0, 25, 50, 100 red. 15 volt. 2/6 each.
Weyrad Printed Circuit Components In Stock.
Book 2/-. 7 x 4 in. Speaker 350 25/-.

HIGH GAIN TV PRE -AMP KITS
BAND I BBC

Tunable channel), 1 to 5. Gain 195111.
EcC84 valve. Kit price 29/6 or 49/8 with power
pack. Details 6d. (PCC84 valves It preferred./

BAND 111I ITA-Same prices.
Tunable channels 8 to 13. (fain 17,111.
EA 1'04 valve. (P0084 valves If preferred.)
CRYSTAL NIKE INSERT by Mos, precision
engineered. Sim only 1{ in. by j In, 8/6.
ALUMINIUM CHASSIS. 18 e.w.g ttttt killed.
With 4 sides, riveted corners and lattice fixing
holes, 'Ain. sides. 7 a 4in., 4/6; 9 x 7ig., 519;
1. 0 710.. 819: 13 0 91n.. 8/6; 14 0 115., 10/6;
15 x Ilin.. 12/6; In x 16 x Sin.. 16/6.
ALUMINIUM PANELS. 18 s.w.g. 12in. x 12in.,
4/8; 14 x 9in., 4/-; 12 x Sin., 8/-; 10 5 7iti.. 2/3.
JASON F.M. TUNER COIL SET, 29/-. H.F.
coil, aerial coil. Oscillator coil. Two I.F. trans.
10.7 Halo Ratio Detector and heater choke.
Circuit hook mins four 6AM6. 2/6.
COMPLETE JASON P.N. HIT. FMTI. 0 It h
set of 4 valves, IA,. 26.5.0.
BBC TRANSISTOR RADIO. Med. mid Long
Wave. Two transistors and diode. 15inifilete
kit, 82/8, phones MI extra or Deal Ald Earpiece
7/6. Detail,. lid.

465 Ke/s. SIGNAL GENERATOR. Total cost.
15/-. Uses R.F.O. Unit ZA 30030 ready made.
POCKET SIZE 24 x 41 x len.
slight modifications required, full lindruetions
supplied. Battery 7;6 extra till v. - If v.

I.F. TRANSFORMERS 716 pair
465 Ke/s Slug Tuning Miniature Can. lixix
An. High Q and good bandwidth. Data sheet
supplied.

RADIO COMPONENT SPECIALISTS

RECORD PLAYER BARGAINS
Postage 2/. each.

leI

WWI 1. 46,446.ry

4 Speed Autochangers, B.S.R., U.A.14 27.10.0
('ollaro Auteichanger
Ilarranl Model 210, GCS Head .. 210.10.0

4 speed Single Players, EMI .. 26.5.0
I tartan] TA Mk.II, GCS Head 28.0.0
Garrard Model 411P GCS . 28.17.6
(;arrant Stereo Heads, 12 extra.

Suitable player cabinets (except 4 II. E./ 49/8
Amplifier player cabinets (meet.) 4 II. F.1 63/
2 -valve amplifier and Olin. speaker 79/8
3valve amplifier and 6fin. speaker 95/

Wired and tested ready for es, with shore.

All ...nimbi, styli available fouti 0/-.

Volume Controls 80
, A"ri'., COAX

long spindles. Guam- Semi -air spaced. 1.i..
teed 1 year. Midget I 1,00.- ens 313%.
5K ohms to 2 Meg. 40 y,b. 17/6 6d.

N1 D..Sw. So 3.1... 25/..
or.. quality

8w. P4/6
ten

Linear or Log Trac Iks. Air Spae.0
111.

COAX PLUGS .. 1/- LEAD SOCKET 2/ -
PANEL SOCKETS 1/- OUTLET BOXES .. 4/8
BALANCED TWIN FEEDER yd. 6d. 911 or 300
DITTO SCREENED pee yd. 1/6. 90 ohms call.
WIRE -WOUND POTS, 11 WATT. Pre-set Min.
TV Type-. All value 26 ohms to 75 K., 3/- ea.
351 K., 50 K.. 4/-. (Carbon 90 K., to 2 meg.. 8/-.
WIRE -WOUND 4 WATT. Pot., Long
Values. 50 ohms to 50 K., 6/8: 119, K., 7/8.
CONDENSERS. New Stock 0.001 mid. 7 kV.
T.C.C., 5/6; Ditto, 20 kV., 9/6; 0.1 mid., 7 kV.,
Tubular 500 v. (1.001 to 0.05 mill.. 9d., 0.1, 1/-1
11.25,1/6; 0.5/500 v..1/9; 0.1/350 v. 9d.; 0.01/2,000v.
0.1 1,000 0..1/9;11.1 mid., 2,000 volts, 3/6.
CERAMIC COEDS. 500 v., 0.3 pi" to 0.01 mid., 95.
SILVER MICA CONDENSERS. 100 5 pF to Mee pr,
1/-: 600 pF In 3,000 pr. 1/11. Close tolerat..e
( I tiF) 1.5 pP to 47 pi,. 1/0. Ditto lx;, 30 5.1, to
615 pF, 1/9; 1,5010 pF U, 3,000 pF, 2/-.

NEW ELECTROLYTICS.
TUBULAR TUBULAR

FAMOUS MAKES

CAN TYPES
1 350v. 2/- 50/3500. 5/6 111430v. 5/ -
2 4551v, 2/3 .100/35V. 2/ :0, 350v. 4/
4/450v. 2/3 2.10/25v. 2/6 100 270v. 5/6
n 4500. 2/8 500;12v. 3/ - 2.500 3v. 4/-
0,5cov. 2/9  9 . c/460v. 3/815,o0 6v.
16 455. 3/ I9- 16/450v. 8/9.:x2  34 450v. 4/-
16 51310. 4/- S  10,500v. 5/8 32 - 32 - 32/350,7/-
32 43110. 5/9116 16 4300. 4/31.50  50.3505'. 7/ 
2.) 25%. 1/9 it/ - 16 3000. 6/ 64 12(1 3500. 11/5
50 500. 2/ 32 . 32 3300. 4/1311001200 275v.12/6

RECTIFIERS SELENIUM 300 v. 9.3 3,5A, 7/5.
CONTACT COOLED 2511 v. 50 mA. 7/-; 60 mA. 8/8:
115 inA. 9/6; 200 mA. 21/-: 3110 mA, 27/0.
COILS Wearite T" type. 3/- each. Dsmor Midi,,
"Q" type adj. dust core from 4/-. All range,.
TELETHON. 1. g med. 'I'. 11.1'.. 11 It reaction. 8/6.
FERRITE ROD AERIALS. Kw., 8/9; M. 4 L. 1216.
T.R.F. COILS A/IIF, 7/. pair. 11.1'. (.110K 1.;8. 2/6.
FERRITE ROD. 81n. x (in. dia., 2/6.
FULL WAVE BRIDGE SELENIUM RECTIFIER:

1.2 v. If amp.. 8/9; 2 a.. 11/3; 4 a., 17/8.
CHARGER TRANSFORMERS. Tappe.1 input 200
230 a . few charging at 2, 6 or 12 v., If amps.. 16/6.
2 amp,. 17/8; 4 amps., 22/6. Cirenit. included.
VALVE and TV TUBE equivalent books. 9/8.
TOGGLE SWITCHES. S.P. 2/-. 3/8. D.P.D.T. 4/-
WAVECHANGE SWITCHES

I, ay 2 wafer long spindle
II. 2 -way, or 3 p. 2 -way !Mort spindle .. 2/6

2 p. 6 -way, 4 p. 2 -way, 4 p. 3-w a) lobs spindle, 3/8
p. or I p. 12.way long ,ponlie .. 3/6

VALVEHOLDERS. Pax Int. u.0.. 4d. SF50, EA50.
66. 1112A. CRT, 1/8. Eng. and Am, 4, 5, 6 and
7 pin, 1/-. MOULDED MAZDA and Int. Ont., 6d.
1170, linA, 11011, B9A, 9d. 1575: with can.. 1/8.
B9A with eau., 1/9. CERAMIC EE30, 13711, BOA.
Int. Do.. 1/-. 8/CANS 13711, BOA, 1/. ea.
SPEAKER FRET. GOLD CLOTH, I7in.. '2510.. 5/..
23iti. x :(Si,,.. 10/-. True 32in. Mile. 10/- ft.;
.1.1... 5/-, t;r1l.11.0 real, rto. ,ra111141., S A E.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,

WEST CROYDON
Fost I,- unless otherwise stated. Cal:). 2f- extra (Export post Extra (Wed. I p.m.) T H0 1665. Buses 133 or 68


