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PRACTICAL TELEVISION 

HARVERSON SURPLUS CO. LTD. 
83 HIGH ST., MERTON, S.W.I9. Cherrywood 3985,'617 

Introducing . 

HARVERSON'S 
Monaural Amplifier Kit 

In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we bave 
produced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A UCL 82 valve provides a triode 
amplifying stage, and a pentode 
output stage (3 watts), enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size, 7 X 31 
x 61in. highl. 
* Modern circuitry design and good 
quality O.P. transformer (to match 
312) keep hum and distortion to 
a; low level. 
* The controls, volume on /off, and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply. using a good 
quality mains transformer (A.C. 
mains only) and metal rectifier. 
* All you need Is supplied including 
easy to follow instructions which 
guarantee good results for the begin- 
ner and expert. All components, 
leads, chassis, valve, knobs, etc.. are 
first grade items by prominent manu- 
facturers. 
OUR Pltl('E, Plus 4/6 Post 3916 and Packing. 
b" LOUDSPEAKER 14 /8 EXTRA. 

39'6 

COSSOR C.R.T. SNIP 
108K 10 -in. New and boxed, 15f -, plus 6f- P. & P. 
75K 10 -in. New and boxed, I51 -, plus 6f- P. & P. 

Ion trap magnets to suit the above, 219, 3d. P. & P. 

Mazda CRM 172 -Not a Regun. 
Picture tested -I2 months Guarantee. 
E3.17.6. 12/6 P. & P. i 

C.R.T. TESTER! 
REACTIVATOR 
* TESTS any tube 

without removal 
from set or carton. * REPAIRS tubes 
discarded for low 
emission. * MEASURES A.C. 
Volts, *D.C. Volts, 
E.H.T. 

The Radar Model 202 
Tester- Reactivator is 
the most comprehen- 
sive instrument of its 
type on the British 
Market. 
(Complete with E.H.T. 

probe) 
Measures TRUE Beam Current Visual Indication when 

reactivating is complete (a Radar exclusive) Tests and 
Measures ALL tube Voltages including E.H.T. (another ex- 
clusive) Measures Resistance up to 100 Megohms Clears 
leaks by pressing a button Heater Current measurement 
0 -0.5A and 0 -2.5A Linear Scale S Adjusts heater current to 
ensure accurate Emission Test Portable for field or bench 
service. 

BRIEF SPECIFICATION 
Tests: Filament Continuity, Heater Current, Inter -Electrode 
Insulation, Final Anode Beam Current, Heater -Cathode 
Leakage, 4 -stage Reactivation by New Pulsing Method. Univer- 
sal socket fits all tubes. E.N.T. Probe. Measures: 0 -25 Volts 
A.C., 0 -500 Volts D.C., 0 -25 kV., 0 -100 Meg°. 0- 250 LA. 
200 -250 Volts A.C. Mains. Size 13ín. by IOin. by 6in. Weight 1416 

List Price C39 OUR PRICE 17 GNS. Plus 91- P. & P. 

April, 1961 

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 

14DCOLP\ 
(Regd. T-ad. Mark ) 

GAUDEN ROAD 
CLAPHAM HIGH ST. 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 - 3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLJOINT, LONDON" 

1000's & I000's 
OF SATISFIED PEOPLE 

VIEW ON 

E.M.S. 

REBUILT TELEVISION 

TUBES 

* A NEW GUN IN EVERY TUBE * BUY DIRECT FROM THE FACTORY * 12 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 I2/6 extra 
LI Refunded on receipt of your 

old Tube 
SPECIAL TERMS TO THE TRADE 

MARSILILL'S for TELEVISION LTD. 
131 St. Ann's Road, Tottenham, London, N. I5 

STAMFORD HILL 3267 & 5555 

1 

I 
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April, 1961 PRACTICAL TELEVISION 

INTRODUCING THE "REAL COMPANION 
CAR RADIO /PORTABLE 

Now available is a modern receiver quite easy to make 
up and with all the features of sets being sold at twice the 
price. The circuit has been well tried and proved and 
will perform well all over the country. Here at 
Eastbourne, recognised as a bad reception area, per- 
formance on the Home, Light and many Continental 
Stations including Luxemburg, is extremely good, 
Demonstration Models can be heard at Eastbourne and 
our London addresses. 

NOTE THESE FEATURES 
400 /500mw. Output Push -pull. 
0 First Grade Transistors. 
l..atest Type Superhet circuit. 
Medium and Long Wave. 
Internal Ferrite aerial Litz wound. 
High "Q" cous. 
Latest type printed circuit with 
component plan. 

Slow motion tuning. 
Car aerial attachment. 
Two -tone cabinet. 
High flux elliptical speaker. 
Size 11 x 8 x 31n. approximately. 
Easy to follow instructions. 
12 month guarantee all components. 
No technical knowledge required. 

341 

Agents wanted to make up these 
receivers. Apply right away. 

Service available at moderate 
charges. 

ORDER IN CONFIDENCE 
Stoney returned in full It not up to 
expectation and returned unassembled. 
Price complete. less battery, 89.19.U. 
plus carriage and insurance 3/& 

TRANSISTOR 
Read these testimonials 
D. A. Hilton, Leigh. Lanes. 

"I received 'Pocket 4' on Christ- 
mas Day. I made it up on Boxing 
Day and 1 am very pleased with the 
results. It brings in local stations 
and many foreign stations inclu- 
ding Luxemburg at good strength. 
1 am 13 years old." 
Mr. J. Bell, Wolverhampton. 

"I am writing to express my satis- 
faction at the standard of your kit 
tor your Pocket 4 Transistor set and 
also to state that It has come up to 
my expectations In regard to 
performance ". 
Mr. R. Belt, Newcastle -on -Tyne. "I have built your Pocket 5 Tran- 
sistor set, I am very pleased with it". 
Mr. F. Jackson, Ickenham, Middx, 

"I have built the Pocket 4 and am 
more than pleased with the results". 
Mr. G. Bamford, Ramsgate. "I find this sot even better than 
you claim it to be and most cer- 
tainly up to your usual standard of 
quality. I feel that nobody could 
tail to build It and get results. Even 
the first -time -ever novice, as your 
circuit diagrams and Instructions 
are so clear and precise ". 
Mr. A. J. Simmonds, Welling, 

Kent. 
"I purchased from you a week ago 

the Pocket 4 Transistor Klt, I put It 
together last night to 11 hours, on 
switching on the set I was right on 
Radio Luxemburg. I must say thank 
you, because not only has the set a 
very attractive appearance. it also 
behaves fantastically". 
Mr. S. Rigby -Jones, South 

Holton, N. Devon. 
"I was delighted to receive my 

Pocket 4 Transistor set. Alter I 
assembled and tested It I was 
amazed such a small receiver had 
such good reception ". 

LOUDSPEAKER POCKET RADIOS 

NOW AVAILABLE WITH FIRST GRADE TRAN- 
SISTORS AND FOR LONG AND MEDIUM WAVES 

Circuit comprises 2 HF transistors refiexed to equal 
4 stages. Permanent germanium diode and high gain AF 
output stage, fitted with miniature speaker, proper tuning 
condenser, volume control and in case with handle as 
illustrated (less monogram), completely portable. No 
aerial or earth required. Pocket 4 uses 3 transistors and 
1 diode, price 52/6, plus 2/6 post and insurance. Pocket 5 
uses 4 transistors and 1 diode and has feedback control, 
price 67/, plus 2/6 post and insurance. 

GOOD RESULTS EVERYWHERE 
Nothing can be more disappointing than to find that 

despite care in making up, your radio just will not work or 
needs a long high aerial and water pipe earth. We can 
prove good results in all areas and we guarantee all 
components for 12 months. Read just a few of the hun- 
dreds of testimonials we have received from constructors 
who have made these sets. Send in confidence. Money 
refunded if not up to your expectations. Plans free with 
parts, or separately 1/6. More details S.A.E. 

THE ORIGINALS MAY BE SEEN 
AT EASTBOURNE OFFICE 

NH.. E. Baleombe. Manchester. 
"I have constructed your Pocket 

4 Loudspeaker radio and am de- 
lighted with its performance and 
appearance. for the cost 1 consider it excellent ". 
Mr. N. Elliott, Pontypool. 

"1 have completed the assembly 
of your Pocket 4 radio and arc 
pleased to say that It works from 
the first switching on ". 
Mr. R. Morse. Birchington -on- 

Sea. 
"I knew nothing whatever about 

radio but I have just made up your 
transistor set from the kit or parts 
you sent. I am happy to say that it 
works perfectly and does all coo 
claim of it. As you see. 1 live I:000 
way from London. yet the B.B.C. 
comes In quite loud. The little set 
can be heard worklna In a good - 
sized room. Quite a number of other 
stations can be heard at night time 
with quite good separation. Won- 
derful value for money ". 
Mr. N. Stewart, Leeds. 

"Having completed Pocket 3 Kit, 
which I received from you I have 
had results on first attempt. 1 must 
say that in my opinion this small 
transistor radio gives results tar 
better than any other set ". 
Mr. J. Hayden, Bolton. Lanes. 

"I have had great pleasure in 
buying from you a Pocket Transr- 
tor 5. I have built it up and it :> 
perfect ". 
Mr. R. Dobbin, Rnnk.woud. 

Worcester. 
I wish to Inform you that I am 

very pleased indeed with the Pocket 
5 Transistor Radio set I recentic 
purchased from you, 1 wish to say 
the reception is quite good ". 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 

Eastbourne, marked Department 2. Callers may use any one of the Companies below. 
265 London Road, 29 Stroud Green Rd., 

Croydon. Finsbury Park, N.4. 
Phone: CRO 6558 Phone: ARChway 1049 

Hall day Wednesday Half day Thursday 

520 High street North, 
Manor Park. E.12. 
Phone: ILFord 1011 
Half day Thursday 

42 -46 Windmill Hill, 
Ruislip.'lidds. 

Phone: RUislip 5780 
Half clay Wednesday 

':JS Ifiglt Street. 
Harlecdrn. N.W. IO. 
Phone: FLOar 1444 
Pali day T1 :01:-day 
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342 PRACTICAL TELEVISION April, 1961 

BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE! ALL. ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 
OZ4 5f. 6F6G 71- I0C1 131- 35A5 21/3 DH76 51. EF50(A) 71. KF35 8/6 PL820 1817 U80I 29/10 XFYI2 916 
1A3 3f- 6F1I 1713 10C2 26/6 35L6GT 916 DI477 71. EF50(E) 51. KL35 816 PM2B 1216 U4020 1617 XYF34 1716 
1A5 61. 6F12 416 1002 121- 35W4 7/6 DK32 12r- EF54 Sf. KLL32 24/7 PMI2 615 UABC80 9/- XH(1.5) 6/6 IA7GT 12'- 6F13 11/6 IOFI 2616 35Z3 10/6 DK40 21/3 EF73 10/6 KT2 51- PMI2M 6/6 UAF42 9/6 XSG(1.5) 616 105 1216 6F14 26/6 10F9 1116 35Z4GT 6r- DK91 64 EF80 6f- KT33C 10/. PM24M 2113 UB4I 12'- Y63 7/6 
1D6 I0/6 6F15 15/3 IOLD3 816 35ZSGT 9f. DK92 9/- EF85 6,- KT36 29/IO PX4 1016 UBC4I 84 Z63 716 IG6 1716 6F16 916 IOLDI I 43 101- DK96 8/6 EF86 1016 KT4I 1216 PY3I 1617 U8C81 I1f4 Z66 1716 IH5GT 1016 6F17 12/6 15111 SOCS I0f_ DL33 916 EF89 91- KT44 12/6 PY32 17111 UBF80 9;- Z77 4/6 IL4 316 6F23 1016 10P13 IS'- SOCD6G DL66 1716 EF9I 4/6 KT6I 12/6 PY80 7/6 UBF89 916 Z719 16'- ILD5 51- 6F32 1016 10P14 1913 3616 DL68 151. EF92 416 KT63 71. PY81 8/6 UBL2I 23/3 ILNS 51. 6F33 716 12A6 51. 50L6GT 9/6 DL72 151- EF97 1313 KT66 151- PY82 71. UCC84 1417 Transistors IN5GT 1016 6G6 616 12AC6 1513 53KU 19111 DL92 7f. EF98 13/3 KT88 241- PY83 8/6 UCC85 9/- and diodes 
IRS 616 6146GT 31. 12A06 1713 72 416 DL94 7/6 EF183 1817 KTW6I 616 PZ30 19/11 UCF80 16/7 CGIC 716 
154 91- 615 . Sr- 12AE6 13/11 77 81- DL96 816 EF184 1817 KTW62 716 QP2I 7'- UCH2I 2313 CG4E 7/6 
155 61- 616 5'6 I2AH7 8/- 78 616 DM70 716 EK32 8/6 KTW63 616 QP25 1416 UCH42 9/6 CG6E 716 IT4 316 617G 61- 12M-I8 12/6 80 91- E8OF 20/- EL32 5f- KTZ4I 8/. QSI50/IS UCH8I 916 CG7E 716 IUS 61- 6J7GT 1016 12AT6 716 83 151- EA50 2/- EL33 12/6 KTZ63 7/6 1016 UCL82 1116 CG 10E 716 2P 26'6 6K7G 5f- 12AT7 61- 15082 151- EA76 916 EL34 151- L63 61- R12 91- UCL83 1913 CGI2E 716 2X2 416 6K7GT 61- 12AU6 2313 161 10/6 EABC80 9f- EL38 2616 LN152 9r- R18 141- UF4I 91- GD3, 4, 5, 3A4 .6r- 6K8GT 10/6 12AU7 616 185BT 3312 EAC9I 416 EL4I 9/- MFiL4 716 R19 19/11 UF42 12/6 6, 8 4/- 3A5 1016 6K8G 616 12AV6 1218 1858TA 3312 EAF42 91- EL42 10/6 MHLD6 12/6 RGI/240A UF80 1016 0A70 4/ 387 1216 6K25 19111 12AX7 7/6 304 1016 EB34 216 EL8I 12/6 ML4 816 45/. UF85 91- 0A73 41- 3D6 51- 6LI 2313 12BA6 81- 305 10/6 EB4I 8/6 EL83 19/1I MS4B 23/3 RK34 7f6 UF86 17/11 OA79 4'- 3Q4 716 6L6G 8f- 128E6 91- 807 716 E891 4/. EL84 7/6 MU12/14 8/- 5130 22/6 UF89 91- OABI 4/- 3Q5GT 916 6L6M 9/6 128H7 21/3 956 3'- EBC3 23/3 EL85 13111 N37 23/3 SP4(7) 14/6 UL4I 9/- 0A86 61- 3S4 71. 6L7GT 7/6 12E1 30/- 1821 1617 EBC33 51- EL86 1713 N78 19/11 SP4I 3/6 UL44 26'6 OA91 3V4 7/6 6L18 13f- 1215GT 416 5763 1216 E8C41 816 EL9I Sr- N108 2313 SP42 12/6 UL46 14/6 OA95 Sr- 5R4GY 1716 6L19 23/3 1217GT 916 7193 51- EBC8I 81- EL95 1016 N4308 2017 SPEI 3/6 ULM 816 0A210 25r- 5U4G 616 6LD3 8'6 12K5 17/11 7475 7/6 EBF80 9/- EL820 18/7 N339 IS/- SU25 26/6 UM4 1713 0A211 401- 
5V4G I0'- 6LD20 IS11I 12K7GT 5/6 9002 5/6 EBF83 13/11 EL822 251- P61 316 SU6I 9/. UM80 1513 OC16 541. 
5Y3 616 6N7 81- 12K8GT 141- AC/PEN EBF89 9/6 EM34 916 PABC80 T41 91. URIC' 1817 OC19 541- 5Z3 1216 6P25 1216 I2Q7GT 51. 5-pin 2313 EBL21 23/3 EM7I 23/3 13111 TDD4 1216 UU6 19111 0C23 871- 
5Z4G 9/. 6P28 26/6 12SA7 8/6 7-pin 151- EBL31 2313 EM80 91- PCC84 81- TH4I 2616 UU7 1617 OC26 441. 
6A7 10/6 6Q7G 616 125C7 816 AC2PEN/ EC52 516 EM8I 91- PCC85 9/6 TH233 33/2 UU8 2616 0C28 251- 6A8G 91- 6Q7GT 1I'- 125G7 71. DD 1216 EC54 6/- EM84 10/6 PCC88 18/. TH232I 201- UU9 716 OC35 48f- 
6AB8 91- 6R7G 10r- 125H7 8/6 ACEPEN 716 EC70 1216 EN3I 37/. PCC89 11/6 TP22 15r- UYIN 1817 OC44 261- 6AC7 41- 6SA7GT 816 12517 8r6 AC/TP 33/2 EC92 13/3 EY5I 9/- PCF80 81- TP25 ISr- UY2I 13'I I 0C45 23/- 
6AG5 516 6SC7 7/6 125K7 6'- ATP4 S'- ECC32 516 EY83 16f7 PCF82 10/6 TP2620 33/2 UY41 716 OC65 2216 6AKS 81- 6SG7GT 8/- 12SQ7 1116 AZI 18/7 ECC33 816 EY84 14r- PCF84 1617 TY86F 13/3 UY85 71- OC66 251- 6AL5 41. 6SH7GT 81- 12SR7 816 AZ3I 10f- ECC34 24/7 EY86 9/. PCF86 15'- U12/14 8/6 VMS4B 151- 0070 141. 6AM6 4/6 6S17GT 8f- 12Y4 I0/6 AZ41 13111 ECC35 816 EZ35 61- PCL82 101- U16 101- VP2 1216 OC71 14r- 
6AQ5 7/6 6SK7GT 61. 14S7 27110 B36 IS/- ECC40 2313 EZ40 71- PCL83 10/6 U18/20 816 VP4 151- 0072 17r- 
6AT6 71. 6SL7GT 6/6 19AQ5 1016 BL63 716 ECC8I 61- EZ4I 71- PCL84 1216 U22 81- VP2B 14/6 0073 20/. 6AU6 101- 6SN7GT 516 19H1 101- CI 1216 ECC82 616 EZ80 V. PCL85 1617 U24 29/10 VP4B 2313' 0075 IS'. 6AV6 I2/8 6SQ7GT 9'- 20D1 15/3 CIC 1216 ECC83 716 EZ8I 71. PENA4 1216 U25 17/11 VPI3C 7/- 0076 15/- 688 S'- 6SS7GT 81. 20F2 2616 CELI 26/6 ECC84 91- FC4 IS/- PENB4 26/6 U26 101- VP23 616 0077 21f. 68A6 716 6U4GT 12/6 20L1 2616 CBL3I 2313 ECC85 816 FCI3 2616 PEN4DD U31 9/6 VP4I 61- OC78 17/. 
68E6 61- 6115G 716 20P1 26f CCH35 2313 ECC88 181- FCI3C 26/6 2616 U33 26/6 VRIOS 81- OC81 181- 
6BG6G 23/3 6U7G 816 20P3 2313 CK506 6/6 ECC9I 5/6 FW4/5008/6 PEN25 416 U35 2616 VRI50 716 0C170 351- 
6BH6 81- 6V6G 7r- 20P4 2616 CL33 1913 ECF80 10/6 FW4/8008/6 PEN40DD U37 26/6 VT6IA S/- 0C200 541- 
61316 61- 6V6GTG 81- 20P5 2313 CV63 1016 ECFO2 10/6 GU50 27/6 25f- U43 9/- VT501 51- 0C203 58/- 
68Q7A I5'- 6X4 51- 25A6G 1016 CYI 1817 ECH3 2616 GZ30 9f. PEN44 2616 U45 91 W76 516 711 401- 
68R7 2313 6X5GT 61. 25L6GT 101- CY31 16/7 ECH2I 2313 GZ32 101- PEN45 I916 U50 616 W8IM 61- T12 4S'- 
6857 251- 6 30L2 101- 25Y5G 101- DI 3r- ECH35 6/6 GZ33 19/11 PEN45DD 1152 616 W107 1817 T13 501- 
6BW6 816 7A7 1216 25Z4G 916 D15 1016 ECH42 91- GZ34 141- 2616 1154 19111 W729 19/11 TPI 401- 
6BW7 6'- 786 2113 25Z5 916 D63 SI. ECH81 9'- GZ37 19/11 PEN46 716 U76 61- X24M 24/7 TP2 40/- 
68X6 61- 7B7 816 25Z6G I0/- D77 4/- ECH03 13111 H63 1216 PEN383 23/3 U78 51- X41 IS/- TSI I0'- 
6C4 S'- 7C5 8f- 27SU 19111 DAC32 1016 ECL80 9'- HABC80 PEN453DD U107 1617 X61(C) 12/6 TS2 12/6 
6C5 616 7C6 8f- 2807 71. DAF9I 61- ECL82 10/6 1316 3312 11191 16/7 X6IM 26/6 TS3 IS'- 
6C6 616 7H7 81. 30C1 8f- DAF96 8/6 ECL83 1913 1-IL2 7/6 PEN/DD U201 1617 X63 91- TS4 24f- 
6C9 1316 7R7 12/6 30F5 61- DD41 13111 EF9 2313 HL23DD 716 4020 3312 U251 14/- X65 1216 XA 101 23f- 
6C10 9'- 7S7 916 30FL1 101- DET25 716 EF22 14'- HL4IDD PL33 1913 U281 19111 X66 12/6 XA102 26'- 
6CD6G 36/6 7V7 8/6 30L1 81- DF33 1016 EF36 41- I9f3 PL36 121. U282 2217 X76M 14/- XA103 151- 
6CH6 91- 7Y4 7/6 30L15 II/6 DF66 I51- EF37A 81- HL42DD PL38 26/6 U301 2313 X78 2313 XAI04 18/- 
6D3 19/11 8D2 316 30P4 12'- DF9I 316 EF39 516 19/3 PL8I 1016 U329 141. X79 2313 X8102 101. 
6D6 616 8D3 416 30P12 716 DF96 816 EF40 151- HN309 24/7 PL82 7/6 U339 1617 X109 1713 XBIO3 14/- 
6E5 12'.:'9BW6 1513 30PL1 1016 DF97 91- EF4I 9/- HVR2 201- PL83 91- U403 1617 XD(I.5) 616 X8104 l0'. 
6FI 2616 9D2 41- 30PL13 1216 DH63 6f EF42 10/6 HVR2A 6/- PL84 1218 U404 816 XFGI 18/- XCIOI 16'. 
RADIO BOOKS. MULLARD AMPLIFIER MANUAL. 916d. MULLARD TRANSISTOR MANUAL 1316d. MANUAL 71-. ALL POST FREE. 

BRIMAR VALVE 

VOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E. 
All with Long Spindle and DRMIB 131- RM -I 513 14A86 1716 148130 35r- I4RA I -2 211= BRA I- I -IO-I 816 
Double -pole Switch, 416 each. DRM28 1516 RM -2 716 14A97 25f- 148261 1116 (FC3I) (FC 116) 
10 K 25 K 50 K 100 K DRM3B 1516 

LW7 21'- 
RM -3 
RM -4 

719 
141- 

14A100 
14A124 

27/. 
281- 

I4RA I -2-8 -2 
(FC101) 

17/6 16RD 2-2-8-1 
I6RE 2 -1 -8-I 

121- 
8/6 

I ORA I -2-8 -I 
1 8RD 2 -2-&I 

I11. 
15f. } mg. } mg. I meg. 2 meg. RM -0 7111 RM -5 1916 14A163 38'. I6RC I -1 -16.1 816 I8RA I -I-8 -I 416 (FC 124) 

JUST OUT. MIDGET 
AT } AMP. 

Standard Can 
16 x 8 x 8 mid., 500 v. 41- 
32 x 32 mfd., 450 v. 519 
64 x 120 mfd. 350 v. 8'3 

SILICON RECTIFIERS. OUTPUT 120 VOLTS 
NO LARGER THAN A RESISTOR. 10,6 

ELECTROLYTIC CONDENSERS 
60 x 250 mfd., 275 v. 916 200 mfd., 275 v. 4/. 
10O x 400 mid., 275 v. 1216 I 

100 mfd., 275 v. 31- 100 x 200 mfd., 275 v. 916 

AT 4 AMP. TWO IN SERIES 
EACH. 
Wire -ended tubular 

8 mfd., 450 v. 119 
16 mfd., 450 v. 219 
32 mfd., 450 v. 319 

GIVE 240 VOLTS 
32 mfd., 350 v. 216 

8x8mfd.,450v. 3/- 
16 x 16 mfd., 450 v. 4/. 
32 x 32 mfd., 350 y. 4/. 
8 x 16 mfd., 450 v. 3/9 

Post/Packing Charge 6d. per item. Orders over E3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 6d. 
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30 -S.30. Early Closing Saturday. 
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FIRST 

IN QUALITY 
FOREMOST 
IN ECONOMY 

SUFFOLK TUBES LTD 

mwm 

Nam 

t 

Suffolk's reputation for reliability ac- 
counts for the rapidly increasing 
popularity of Suffolk rebuilt tubes. Now 
you can obtain C.R. Tubes of all types 
completely rescreened and aluminised - 
at an exceptionally low price! 
12" £5. 14" £5.5. 15" & 17" £5,10. 

21" £8. 

Sensational value with the existing range 
of picture tubes! 
12" £4.10. 14" £4.15. 15" & 17" £5. 

21" £7. 

Suffolk's FULL 12 MONTH GUAR- 
ANTEE is your assurance of satisfact ion. 
You get FREE DELIVERY anywhere 
in the U.K. when you trade with 
Suffolk, the largest independent tube 
rebuilders in London. 

G 

SUFFOLK HALL, 1 -3 UPPER RICHMOND ROAD, PUTNEY, S.W.IS 
Telephone: VAN 5267, 4304 

E FRE IOAMBII!OUSENGINEERS - THE. LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, 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 £25. 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, 

Telerlaion, 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 

Gen. Cert. of Education 
Etc., etc. 

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

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

Practical Radio 
Radio & Television Servicing B. I E . T. Practical Electronics 

Electronic. Engineering SCHOOL OF 
Automation 

ELECTRONICS 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.J. E.T.(mrorporar- 
ing E.M.J. Instituter.) 
NOW offers you a 
real laboratory train- 
ing ar home with 
practical equipment. 
Ask for details. 

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.1. Institutes) 
(Dept. SE/20),29 Wright's Lane, London, W.8 SUBJECT OR EXAM 

THAT INTERESTS ME 

X. 

THE B.I.E.T.. IS THEN LEADING, ORGANISATION. OF ITS KIND IN THE WORLD 
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=I 7-VALVE AM 'FM RADIOGRAM CHASSIS 

Valve Line up: 
ECC85, ECH8I 
EF89, EABC80, 
EL84 EM81 EZBO. 

3 wave band and switched gram 
positions. Med. 200 m. -500 m., 
Long 1,000 m- -2,000 m., VHF /FM 88 -95 Mcls. 
4 Controls. Vol., On -Off, Tone Tuning. 
Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning. 
Philips continental tuning insert with permeability tuning on 
FM, and combined AM /FM IF transformers, 460 Kc /s and 10.7 Mc /s. Dust 
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. 
3 watt output. Sensitivity and reproduction of a very high standard. 
Chassis size 13 1in. x 6 }in. Height 7 1in. Edge illuminated glass dial I I; in. 
x 3 }in. Vertical pointer. Horizontal station names, gold on brown back- 
ground. A.C. 200/250 v. Indoor dipole aerial 316 extra. Complete with 
1 51. 4 knobs walnut or ivory to choice. 
71rÌ3.10.0 Corr. and Ins. Recommended Speakers 8in. 2116, 10in. 301 -. 
As previously announced fresh supplies are w being received, but we regret some 
slight delay may be experienced In fulfilling orders for this popular item. 

New and Guaranteed VALVES- Reduced 
1115, 185 7/8 DK92 9/6 1750 
IT4 6/- ECC85 11/6 MIfI4 
384, 3Y4 7/6 ECP3O 9/6 In !CHI 
524 9/- I.C1.80 10 /8 Pt ;F80 
6K7 6/- ECLB'1 1016 PI.I,83 
6K8 7/6 i:l'S0 6/- 1'181 
6Q7 7/6 EF86 12/8 P1.8'3 
6V6 6/6 E 5/- P1.83 
DAF98 9/- EL84 8/6 PY80 
DF96 9/- EM81 9/6 PY82 
DK96 9/- EY51 9/6 PYS2 
DL98 9/- EY88 U25 

Prices 
7/6 
9/- 
9/6 
9/6 

12/6 
12/6 
9/8 

10/3 
7/6 
7/6 

12/8 
12/8 

SPECIAL PRICE PER SET 
IRO, 1T4. 185, 394 or 314 .. 25/. 
DK96, DFOS, DAF96, DL96 .. .. 35/- 
8K8, 6K7, 6(77, 816, 5Z4 or 0X5 82/6 
TRANSISTORS -BVA 1st GRADE -NEW 
Reduced Price 
MAZDA: XA101 14/8, XA102 18/6, XA103 15/- 
XA104 18/ -, XB102 10/ -, XC101 10/6. 
MOLLARD: 0070 9/8, 0071 12 /6, 0072 15 / -, 
OC44 28/8, 0C43 21/ -, OC16 49/6. 
O.E.O.: OET114 9/6, OET15 12/6, ditto matched 
pairs 26/ -. 
NEWWMARKET: "Ooldtop" V15 /10P 15/, 
GERMANIUM DIODES: 0A70 2/9, OAK 8/6, 
OEX34 4/ -, OD4 8/8. 
RECORD PLAYER CABINETS 
Contemporary 
styled, rexlne Cabinet 
covered cabinet Price 
In two- tone£3.3O 
wine and cream, 
r mottled red Carr. and 

with white polka Ina 3/6. 
dot. Size 18f z 
13 a M. 85fn., 
fitted with all 
accessories, In- 
cluding bane 
board and ano- 
dised metal fret. 
Space available 
for all modern 
amplifiers and 
au toch an gels, 
etc. Uncut record player mounting board 14 x 
131n. supplied. 

2 -VALVE AMPLIFIER Mk. 2 
Latest developed circuit giving a higher fidelity 
response and greater output (2-3 watts) using twin 
stage valves ECL82 and neg. feed back Tone Control. 
Complete with knobs, etc., wired and tested ready to 
Bt In above cabinet. 

ONLY 82.17.8 P. & P. 1/ -. 
bin. speaker and matching transformer, 22/ -, 
P. & P. 1/6. 

VOLUME CONTROLS 
5k ohms -2 Megohms. Al long spindles. 
Morganite Midget type, Ills. diameter. Guar. 
1 year. Log or Lin. Ratios. Leas 8w. 3/- D.P. 
9w. 4/9. Twin Stereo Controls-Log or Lia Less 
8w. 6/6. D.P. 8w. 8/ -. 

CONDENSERS.- Silver Rica. All pre!. values. 
2 pl. to 1,000 pl.. Sd. each. Ditto, ceramics 9d. each. 
Tubular! 450 v. T.C.C., etc., .001 mId..01 and .1/850 
v., 9d. each. .02-1/600 v., 1/- each. .26 Hunts, 1/8 
A T.C.C., 1/9..001 6 kv.. 5/8..001 20 kv., 9/6. 
RESISTORS. FULL RANGE 10 ohms -10 mego 
Mum 20% f w. and f w. 3d., ; w., 5d. (Midget typ 
modern rating), 1 w., 84, 2 w., 96., 10% Hl -Stab 
f w., f w., 7d., 5% f w. 94, 1% HI -STAB, f w., 
1/6 (10.100 ohms Si-). 

BARGAINS A PLAYER UNITS 
SINGLE PLAYERS: Model 45P 26.17.6. Carr. 
;t:,;. mod, '1'A Mk. 2. 97.19.6, Carr. 3/6. 
Model 4111, 218. Carr. 916. 
AUTOCHANGERS: Model RC210, with plug -in 
G1,8 head, 10 gnu. Carr. 4/6. Latest release 
Tr ascription Unit Model "A" Autochanger 
218.19.6 Carr. and Ins. 5/ -. 

RE- GUNNED 
TV TUBES 

Prices Reduced Again! 
New Heater, Cathode 
and Gun Assembly fit- 
ted to all tubes, and 
now re- screened and 
aluminised at no extra 
cost! 
12in. f5, 14ín. L5.5., 17ín. 
L5.10., etc. 
Mallard and Mazda types ex -stock 
Carr. and Ins. 10 / -. 10 /. Part Ex- 
change allowance on your old tube 
121m tube allowance 5 / -. 

RECORDING TAPE - 
SPECIAL OFFER 

1sl grade American Columbia Tape -BRAND 
NEW -sea led boxes. 

Standard Long/Ply 
Sin. 600ft. .. 15/. 90011, ,. 19/6 

71i 
n. 900ft... 18 /8 1200ft. . 22/6 

in. 1 269ft.., 21/- 1800E. 82/6 
Doble flay and other sizes in stock. 

Plastic Tape Spools 
, 2/6; Mit,., 3/ -; 3:i((, 3/3; 7ìn, 3/6 

BAND 3 TV CONVERTER TE 

All ,he,o . -l= 7 -13 (160 -:15U 11e; 'i. 
Mk. 2 Model. Using ECC84 and E180 valves. 
18db gain, 200 -250 v. A.C, Size 8fIn. z 31n. z 
41m Simple to fit, ready to use. Only 79/8, 
P. & P. 2 /6. 

BI -B3 changeover Sw. and B.B.C. Aerial 
Socket fitted and wired, 8/. extra. 
Band 3 Aerials. Slagle Dipole with 4 yds. 

cable, 13/9. 3 Element Beam, 26/ -, 5 Element, 
82/6, etc. 131 -il3 Crossover Units, 7/6. 

COAX 80 OHM CABLE 
Stand. fin. diameter Low -lose Semi Ale- Spaced 
Aeraxial. A high -grade Coax at NEW REDUCED 
PRICES. NOW ONLY 6d. per yard. 
Special prises -quantity lengths 
20 yds. 9/ -- Carr. 1/6. Coax. Plugs 1 / -. 
40 eds. 17/6, Carr. 2/ -. Sockets 1/ -. Couplers 1/8. 
60 yds. 26/ -. Carr. 3/ -. Cable end Sockets 1/9. 

Outlet Boxes 4/4 

CRT HTR ISOLATION 
TRANSFORMERS 

New Improved types, low capacity, small Sae and 
tag terminated. Pril. AC 200/250V. Secondaries 
Nil, +25 %, +50% BOOST for 2V, 4V, 6.3V, 12V 
or 13V Tubes. 12 /6 each. P. & P. 1 /6. 

SENTERCEL RECTIFIERS. E.H.T. Type Ply - 
back Voltages, K3/25 2 kV., 6/ -; K3/40, 0.2 kV. 
6/9; K3í45 3.8 kV., 7/8 K3 /50 4 kV., 7/9. K3 /100 
8 kV., 13/6. MAINS TYPE -RM1, 125 v. 60mA, 
4/9; RG2, 125 v. 100 mA, 6/6; EMS, 125 v. 120 mA, 
7/8; RHO, 250 v. 250 mA, 18/ -; ItM4B type 270 mA, 
17/6; EMS, 250 v. 300 mA, 211- etc. 

SPEAKER FRET.- Ee9anded Bronze anodised 
metal 8 z 81n., 2/8; 12 x Ma, 8/ -; 12 x 12in., 4/6; 
12 z 151x, 6 / -; 24 x 121m, 9/- Cts, 

TYGAN FRET (Murphy pattern) 12 z 121u., 2/ -; 
12 x 181n., 8/ -; 12 a 24in., 4/., ote. 

SPEAKERS P.M. S ohms 2 1In. Elan, 17 /S. 8 61a 
Goodlnans, 18/8. 51o. R. & A., 17/6. 61a. Celestlon, 
18/6. 7 x 41n. Goodman,, 18/6. dits. Roba, 20 / , 81n. 
Special Cone O'mans, 21/0. 10,n. R. & A., 26/ -. 

(TRANSISTOR ONE -WATT) 
AMPLIFIER 6 v. operated 

Latest Push -Pull, 4 Transistor circuit giving 
full 1 watt Output into standard 3 ohms speaker. 
Good sensitivity and Improved freq. response. 
Neg. feedback. Var. Tone and Volume Controls. 
Chassis Size filin. x 31in. x 11ín. Current con- 
sumption 10 mA quiescent--250 mA at 1 watt. 

COMPLETE KIT -now ONLY 70/8, Carr. 2216. 
lin. x din. matching speakers, 18/6. Circuit 
and Instruction leaflet for complete Portable 
Record Players 2/6, post free. 

Driver Trans. 10/8 Special price 
COP Trans. 10/6 per set ONLY 
2 GET 15's 25/- pr. 59/6, care. 1/6 
2 GET 114 9/8 ea. 

JASON FM TUNER UNITS 
(87 -105 Mc /s) 

Designer- approved kits of parts for these quality 
and highly popular tuners available aa follows: 
STANDARD MODEL (FMT1) -u previously 
extensively advertised. COMPLETE KIT, 5 gna., 
P. A P. 2/6. Set of 4 spec. valves, 20/ -, post tree. 
LATEST MODEL (FMT2)- attractively presented 
shell mounting unit In enclosed Metal Cabinet 
with Built -in Power Supply. COMPLETE KIT, 
97, P. & P. 3/6. Set of 5 spec. valves, 27/4 
LATEST MODEL (JTV2), 6eRpowered Switch 
tuned Band 1 -2 -3 AM /FM Unit 5 pre -set stations 
AFC and AUC circuits. Complete kit, Including 
ready-build Turret Tuner, 212.19.6, P. a P. 8/8. 
NEW JASON COMPREHENSIVE P.M. HAND- 
BOOK, 9/6, poet free. 48 -hr. Alignment Service, 
7/8. P. & P. 3/6. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 
WRITE NOW FOR FULL BARGAIN LISTS, 3d 

RADIO COMPONENT 
SPECIALISTS 
70 Brigstock Road, Thornton 

Heath, Surrey 
Phone: THO 2188. Hours 9 a.m.-6p.m. 1 p.m. Wed. 
Open all day Saturday. By Thornton Heath Station. 

Terms. C.W.O. 
or C.O.D. post 
and packing up 
to kib. 7d. lib. 
Ill 3/b. 116: 

5!b. 21 -; 101b. 
2/9; 1516. 316. 

www.americanradiohistory.com

www.americanradiohistory.com


JIIIIHHIIIIIIIIIHHH1111 _° 

FE Practical Television 
AND TELEVISION TIMES 
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VOL II, No. 127, APRIL, 1961 = The Pilkington Committee 
m11111111111111111111111111111111IIIIIIIIIIIIIIIIIIIIII111111= 

THE 
controversy over the number of lines to be used in future 

= Editorial and Advertisement_ British television and the question of the introduction of 
E_ 

Offices: colour are not the only problems to be placed before the - PRACTICAL TELEVISION - Pilkington Committee. Actual programme content is now 
George Newnes, Led., Tower House = forming the subject of much of the evidence being submitted. A Southampton Street, W.0 2 E Roman Catholic committee recently criticised the low moral 
© George Newnes Ltd., 1961E standards in some television plays, variety performances and 

Phone: Temple Bar 4363 = other programmes. The committee spoke of "a complete lack of 
E restraint and reticence" which can lead to a "serious infringe- 

_ Telegrams: Newnes, Rand, London. = ment of both modesty and morality ". Further observations in- 
E Registered at the G.P.O. for trans - E eluded "It is not just a question of immodesty of dress or of bad - mission by Canadian Magazine Post. __ language, the very themes treated frequently conflict with ac- = 
E SUBSCRIPTION RATES E cepted standards of moral behaviour and ... during the past 

including postage for one year = few years there has been a deterioration in the standards observed 
Inland . - - - /1.10 per annum = both by the BBC and the ITA programme companies ". 

E Abroad - - - - ¿1.0.6 per annum = There is also, says the committee, excessive preoccupation E Canada - - - - 19s. per annum 
E with violence and horror, an over -emphasis on the abnormal or 
E even perverted. Repetition creates a climate of opinion which Contents E can have disastrous effects, especially on a youth led to believe , = that infidelity in marriage and recourse to violence are normal. 

The committee contends that the competition between the BBC 
Page = and the ITA has been of a destructive rather than creative 

Editorial ... ... ... ... 345 = character, because each has been driven by the desire for large 
A merican TV Trends ... 346 = audiences. The establishment of a Classification Board is also 
Valve Faults ... ... ... 349 E recommended, to be appointed in the same way as are members 
T elenews ... ... ... 352 = of the Board of Film Censorship. 

= Servicing TV Receivers ... 354 = A Radio and Television Safeguards Committee, representing 
Using Tuner Units ... ... 358 E sixteen trades unions, recommends the establishment of a 
Flywheel Synchronisation . 360 = National Council for Broadcasting to advise Parliament on - Frame Output Valve ... ... 366 = broadcasting matters and a General Broadcasting Committee to 

Et "Olympic" Cabinet ... ... 368 = enforce ethical standards. The Council would see that general 
Letters to the Editor 372 E regulations affecting broadcasting were observed. The Corn- 

- 

Trade News ... ... ... 37S __ mittee would investigate complaints about the standard of 
TV Trimmers ... ... 379 = programmes. 
Und h the Dipole 383 = The Advertising inquiry Council, in a memorandum to the 
Your Problems Solved 387 E' Pilkington Committee, complains of inadequate checking and 

= controlling of advertising on ITV. The memorandum makes the = The Editor will be pleased to consider = articles of a practical nature suitable = charge that the present Advertising Advisory Committee contains = for publication in "Practical Television ". = too many representatives of the advertising industry and that = Such articles should be written on one = = side of the paper only, and should con- __ offensive advertisements are sometimes removed only after lain the name and address of the sender. _ = Whilst the Editor does not hold himself = outside pressure. The proposed new council would contain E responatblefor themanuscripts, every effort = = will be made to return them tf a stamped = representatives of social welfare, medical and consumers' E and addressed envelope is enclosed. .411 = organisations. It would have powers to veto whole classes of ad- = correspondence intended for the Editor = = should be addressed to: The Editor, = vertising, and would be financed by revenue from the network's Practical Television" George Newnes, = = Ltd.. Tower House, Southampton Street, = advertising. = London. W.C.2. _ = owing to the raptd progress in the = Evidence on sound and television broadcasting continues to design of radio and television apparatus = = and to our efforts to keep our readers -_=: reach the Pilkington Committee and it seems that much of the E in touch with the latest developments, = criticism contained in it is adverse. Few = we give no warranty that apparatus = good words have = described in our columns is not the sub- = appeared for the Independent Television Companies and it must feet of 
in all drawings, photo- E now be quite clear that many organisations, which represent = graphs and articles published in = 

Practical Television" Is specifically = many viewers -not small groups or minorities -are of the = reserved throughout the countries = = signatory to the Berne Convention and = opinion that very many improvements are possible and certainly = the U.S.A. Reproductions or imitations = = of any of these are therefore espressly = nay. 
_E forbidden. E 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111R 

Edli1111111III11111I111ll1II11111111111111111I1H11111I111Illli. Our next issue, dated May, 1961, will be published on April 21st 
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AMERICAN TV TRENDS 
V V HEN American television 

receiver practice is considered, emphasis 
is often given to the various basic circuit 
differences from British models, result- 
ing from the different transmission 
standards (E.M. sound, negative picture 
modulation, etc.). It is however, equally 
interesting to consider those parts of the 
set which are common to both American 
and British systems. It is an open secret 
that there is a regular two -way traffic 
between Europe and America in the new 
television features which are so readily 
dismissed by the cynics as " sales gim- 
micks " but which in these days of more 
gradual receiver changes are often among 
the more striking technical innovations. 

The latest printed circuit boards have com- 
ponent values printed on the reverse side. 

270v 

R1 

220k 

From 
Tuner 

0001pF 

135 
V 

0 

VI 
ist I.F 

Amplifier 

4011 

By P. Halliday 

V2 
2nd IF 

Amplifier 

140V 
10001 

470 
pF 

f] 
0.001 

NF 

0 

/ I1 

R2 
220k 

AGC. 

Printed Circuits 
Today, only a small minority of British 

receivers do not contain at least some part of 
their circuitry in the form of printed wiring 
panels. Surprisingly, quite a number of 
American firms still make a strong point of their 
" conventionally wired chassis " -this is partly 
because many of the early printed wiring sets 
proved hightly unpopular with service engineers 
and, through them, with the public. To over- 
come this dislike of servicing printed circuits, the 
wiring pattern is also printed on the board with 
full component reference numbers which is 
also liberally sprinkled with test points and key 
circuit identification points; sometimes the foil 
wiring pattern is also printed on the component 
side of the panel to facilitate circuit tracing; and 
the larger multi -connection components have 
been redesigned to make it easier to replace 
them should this prove necessary. These various 
identification techniques, claimed to provide 
" road maps " for the technician, are of course 
also found in some recent British models, the 
Philco " Codenta " (COlour iDENTification 
Assembly) chassis being a notable example. To 
overcome any remaining public mistrust of 
printed wiring, one American manufacturer 
offers a five -year guarantee for his panels. 

There seems to be an increase in sets using 
high -level contrast -control circuits, i.e. the con- 
trast- control between the video amplifier anode 
and the cathode (or grid) of the picture tube. 
High -level contrast control has the advantage 
that the gain of the video amplifier stage is not 

Fig. I. (left) -Simplified stacked I.F. stages- resistors 
RI and R2 set the bias level for V2. 
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From I2BY7 
Vision Amp. 

(Anode) 

27k 

.0033 

V 

Nr 

5.6pH 
4'5Mc/5 

n Trap 
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105 
NH 

i C.R.T. 

6BM 

0.022 
yF 

O.1 p F 

5k 4w 
Contrast 

155V 

220k 

6200 

To Noise Inverter 
and ABC. Amp. 

4700 

270V 

500k 
Brightness 

Fig. 2. (above) -High level contrast control used in 
Du Mont receivers. 

Fig. 3. (below)- Brightness and size compensation 
circuits in Philco sets. 

1/2 6Dß7 
Frame Output 

6D06 
Line Output s, 

15M 
560k 

plate supply by the second I.F. A simplified 
diagram of the stacked system is shown in Fig. 1. 
The voltage division across the valves is main- 
tained, regardless of the respective valve condition, 
by resistors R1 and R2, which hold the grid voltage 
of V2 constant. Since the valve currents are in 
series, it is necessary only to apply AGC to V1. 

The reasons may not be apparent at first glance 
for the 10M resistor from the centre arm of the 
brightness control to the lower end of the grid 
resistor in the vertical output stage of certain 
Philco sets (Fig. 3), or why the brightness control 
is in the earthy lead of the width control. This 
circuitry makes up a " brightness -size " compensa- 
tion network. Brightness -size compensation is 
needed because regulation of a high -voltage system 
is something less than ideal. When brightness is 
turned up, the CRT draws more current. This 
reduces the high voltage, and the raster size will 
increase slightly because the electron beam is now 
easier to deflect. 

Vertical compensation is achieved by feeding 
back a positive voltage to cancel out part of the 
normal negative bias on the frame output valve. 
(The negative bias is taken from the grid circuit 
of the line output valve.) As the brightness is 
increased (brightness- control arm going toward 
earth), there is less positive voltage. This permits the 
grid to go more negative and reduces the picture 
size. The brightness -width compensation would 
appear to be connected in reverse. As the brightness 
is increased, there is less shunting action by the 39k 
resistor (R38). This would seem to increase rather 

than decrease the width because 
the screen voltage of the line out- 
put valve is increased. However, 

275v in practice, the high voltage tends 

5.6k 

15k 
Width 

10M 
250k 

Brightnes 

C.R.T. 

R38-r; 
39 :> 

changed and thus the signal level to the sync 
separators is not affected by the position of the 
contrast -control. Fig. 2 shows one of the simplest 
high -level contrast- control circuits as used in 
Dumont chassis 120601 -A. 

" Cascode " or stacked I.F. amplifiers are more 
common in 1961, and some new tubes with higher 
gain have been introduced for I.F. service. The 
stacked H.T. has the advantages of less current 
drain from the H.T. supply and better signal -noise 
ratio because of the regulation of the first I.F. 

T 

to be increased by this action 
faster than is the width, and com- 
pensation results. The brightness- 
size compensation tracking is said 
to be good. 
Power Supplies 

The division between printed - 
and hand -wiring adherents is also 
echoed in the power supply 
arrangements. Here the great gulf 
is between those makers who 
favour the inclusion of a double - 
wound isolating transformer and 
those who omit this costly com- 
ponent; like a whisper from a 
now almost forgotten era when 
British sets were not all " live ". 
But in the United States, despite 
the 117V mains supply, most of 
the more expensive sets still fit an 
isolating transformer. There are 
several considerations which do 

not apply in Britain favouring its retention : conven- 
tional half -wave rectification, even with high effi- 
ciency silicon rectifiers, produces a maximum H.T. 
line of only about 130V -this low voltage is used in 
some A.C. /D.C. models. Thus a voltage doubler 
circuit is needed unless a step -up transformer is fitted 
-unexpectedly some makers use a 1:1 ratio isolat- 
ing transformer with voltage doubler, rather than a 
step -up type. The 60c /s mains frequency means 
that transformer cores can be slightly smaller than 
would be required on British 50c /s mains. 
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Zenith's 19ín. portable has a bottom plate which may be removed to 
facilitate servicing. 

"Zoom Lenses" and "Picture Tube Savers" 
Two small dodges which have yet to cross the 

Atlantic are worth noting. At least one maker still 
fits a picture enlarger switch, a device which first 
appeared in the days of small picture tubes. The 
switch is arranged to increase both line and frame 
scan power by about 25per cent: this gives an over - 
scanned picture, providing an enlarged central por- 
tion of the transmitted picture. 

Another extremely simple device is the " picture 
tube saver " on Setchell -Carlson models. This is 
based on the well-known method of extending the 
useful life of a low emission picture tube by run- 
ning it at some 25 to 50per cent above its heater 
rating. British service engineers often fit a small 
transformer to provide the boost voltage when this 
becomes necessary. The " picture tube saver " 
simply consists of having the full boost voltage 
permanently available but wiring a 3i2 5W resistor 
in series with the picture tube heater. When 
emission drops, the user inserts a plug which short- 
circuits the resitor. 

Transistorised Sets 

The American Philco Company marketed the 
first fully transistorised television receiver in 1959 
and since then has been joined by several other 
firms, though there has been no flood of models. 
The original Philco set, which cost about £90, 
weighed with battery 151b, had 21 transistors and 
two EHT valve rectifiers in a doubler circuit, and 
used a small 2in. picture tube with an optical 
magnification system with beam -splitter and con- 
cave mirrors. Larger screen direct -viewing models 
are now available, including a 19in, portable model 
by Motorola with 23 transistors and 12 diodes, and 
weighing 401b. The, 114 ° -deflection picture tube in 
this model is designed for operation with 100V on 
Al and is driven by a 20V peak -to -peak video 
signal. The set has a 15kV regulated EHT supply. 
There is no retail price maintenance in the United 
States so that prices are only "recommended" by 
the makers; for the Motorala transistor model this 
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is just under £100, with an extra 
£30 for a mains- operated power 
supply and charger for the 20V 
silver- cadmium battery which pro- 
vides some five to six hours port- 
able operation. 

Typical of the tuner units fitted 
in these transistor sets is the 13- 
channel incremental- switch model 
by the General Instrument Corp. 
which has three micro-alloy- 
diffused transistors (MADT); 
one as a neutralised grounded - 
emitter R.F. amplifier, the second 
as mixer, and the third as a local 
oscillator. The unit requires only 
8.5mA from a 12V supply. Noise 
figures are given by the makers as 
9-12dB on the higher frequency 
channels and 4.5 -7.5dB on the 
lower frequencies. 

Remote Control Units 
The increasing interest of 

British manufacturers in remote 
control devices has been much in 

evidence during recent months; in this respect they 
are catching up with the United States where many 
different types of control units have been tried out 
during the past few years. For example, a very 
simple pneumatic control was introduced during 
1960 by one maker but dropped in his 1961 models, 
comprising a length of plastic tubing with an air 
bulb. Squeezing the bulb caused air pressure to 
operate a micro-switch, either turning the receiver 
on, or advancing the channel selector. To over- 
come the problem of control cables, several different 
media have been used : radio frequency control; 
light beams with a hand -held torch which was 
shone towards photo -cells in the receiver (liable to 
be affected by changes in ambient light); and the 
currently favoured ultrasonic systems. 

Most of the ultrasonic systems now in vogue in 
the USA have been seen over here. The generators, 
usually tuned to about 40kc /s, comprise either 
transistor oscillators or resonant reeds which are 
" hit " by small hammers. Systems differ in the 
number of " functions " or control channels pro- 
vided. These ultrasonic systems have been found 
to be relatively free from the troubles of mutual or 
external interference. 

Miscellaneous Features 
The squarer 19in. and 23in. picture tubes are 

now widely featured. These picture tubes often 
have an integral bonded safety glass as it is claimed 
that, apart from eliminating dust between the 
surfaces, reflections are materially reduced. 

Valve VHF tuners generally resemble. U.K. 
practice though a recent innovation by R.C.A. is to 
fit one of their newly developed " Nuvistor" valves 
as a triode R.F. stage. 

Although the Americans are generally regarded 
as "audio" conscious, this is not reflected to any 
great extent in the audio stages of the average 
television set, most of which use a single pentode 
output valve. However, a few makers fit push -pull 
output stages, or multi- loudspeaker systems, or 
both. 
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VALVE 
FAULTS 

RECOGNISING FAULT SYMPTOMS 

AND ASSOCIATING THEM WITH 
SPECIFIC COMPONENTS 

By G. J. King 

,...9T has been proved that a large number of 
the many faults which occur in domestic television 
receivers each year are the direct result of valve 
faults, and it is of great advantage if the symptoms 
which these faults produce can be associated with 
a particular valve with the least amount of trouble. 
The knowledge that a particular symptom could 
be caused by a fault in a particular valve, at least, 
signifies to the technician the first move that can 
be made in the process of curing the trouble, 
without the need to delve too deeply into the 
circuit. 

With this in mind, this article sets out to analyse 
from the practical angle some of the fault symp- 
toms which could be caused by faulty valves, but 
it must be borne in mind that symptoms similar 
to those to be described could also be caused by 
a fault in an associated component or circuit. 
Nevertheless, in the large majority of cases, it will 
be found that the suspect valve is, in fact, respon- 
sible. 

Valve Microphony 
This is a valve fault which only shows up when 

the valve is used in certain circuits. For example, 
microphony developing in the frame amplifier 
valve will invariably cause the symptom of sound 
interference on vision. Horizontal dark lines will 
occur across the picture in sympathy with the 
sound signal. This effect could, of course, be caused 
by other troubles, but when the frame amplifier is 
the culprit it will be found to clear by turning the 
volume control right back. 

Further proof that the valve is at fault is avail- 
able by gently tapping the valve with the handle 
of a screwdriver while observing the picture. If 
the picture is similarly disturbed each time the 
valve is tapped, one can be almost sure that the 
fault will be cleared when the valve is replaced. It 
is interesting to note that microphony may not be 
revealed by checking the valve on an ordinary valve 
tester. 

Microphony in the sound output valve will pro- 
duce a ringing sound superimposed on the sound 
signal from the loudspeaker. The effect is often 
aggravated when the sound volume is turned up 
fairly high and when high- frequency notes are 
reproduced. Again, a check is possible by turning 
down the volume control and tapping the suspect 
valve with the handle of a screwdriver. The valve 
should be replaced if ringing occurs in the loud- 
speaker each time the valve is tapped. 

Similar microphony effects may occur in the tuner 
valves, notably the frequency changer, but the test 

for these valves and for any prior to the detector 
(sound or vision) must be made with the aerial 
removed from the set and the volume and contrast 
controls fully advanced. Some form of microphony 
can only be detected when the set is responding 
to an unmodulated carrier. The valve responsible 
in this case can be located either by running the 
set when an unmodulated sound or vision carrier 
(or both) is being radiated by the transmitter, or by 
feeding in an unmodulated signal from a signal 
generator tuned to the sound or vision carrier as 
required. 

Microphonic Line Timebase Valves 

Microphony in the line timebase oscillator valve 
often causes the picture to judder sideways when- 
ever the receiver is subjected to vibration. This 
can happen in sympathy with the sound from the 
loudspeaker when the volume is turned up to a 
fairly high level. In some cases the line hold may 
be destroyed intermittently with loud passages of 
sound or when the cabinet or the faulty valve is 
tapped. 

Similar trouble in the line output valve can give 
rise to a vertical ripple effect on the picture, as 
shown in Fig. 1. This, of course, will only happen 
when the valve is subjected to vibration. In sets 
using flywheel sync circuits, such as the Ferguson 
991T, microphony in the line oscillator also pro- 
duces a symptom similar to that shown in Fig. 1. 

Fig. 1. -The symptom of microphony in the line amplifier 
valve, on valves associated with flywheel sync. 

However, if the reactance valve or discriminator 
diode suffers from microphony, the whole picture 
tends to oscillate sideways within the raster when- 
ever the impaired valve is tapped or caused to 
vibrate. 

Loose Electrodes 
A common fault with certain valves is that the 

electrodes become insecure from their mountings 
and that poor connections develop within the 
valve. This trouble can eventually lead to inter - 
electrode shorts, but the first stage of the trouble 
may not be as severe as this. With timebase 
oscillator valves it is often found that either the 
vertical or horizontal lock is completely destroyed 
by tapping the faulty valve with the handle of a 
screwdriver, and that the lock can be restored by a 
further sharp tap. 
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In the sound channel, disconcerting cracklings 
are produced from the loudspeaker each time the 
faulty valve is tapped or when the volume is turned 
up too high. It should be noted, however, that 
similar effects are also caused by bad connections 
between the valve pins and the valveholder 
sockets, but this trouble can easily be proved by 
rocking the valve in its holder. If this action 
causes the effect, then the valve pins should be 
cleaned with fine -grade emery cloth and the valve - 
holder sockets tightened or the valveholder 
replaced. 

Frame Valve 

If the trouble exists in the frame amplifier valve, 
dark, horizontal, lines will appear across the pic- 
ture when the valve is tapped, and in severe cases 
the whole frame may collapse to a bright, horizontal 
line. In some cases, the linearity is affected as 
the valve is subjected to vibration, and, when the 
valve becomes highly sensitive to this fault condi- 
tion, the frame linearity may alter with sound from 
the loudspeaker. 

In the line output valve, the picture width often 
varies when this fault exists, and in some cases a 
change in the note of the line timebase whistle is 
observed. This may well be accompanied by 
flashing in the valve, since large pulse voltages 
exist in it and flashing occurs around the loose 
electrodes. Once a line output valve deteriorates 
to this condition, it is as well to replace the valve 
immediately as it is likely to ruin the line output 
transformer if it is left in a shorting condition for 
even a short while. 

Loose electrodes in the frequency changer or 
oscillator valve invariably cause random changes 
in oscillator frequency. Such changes may swing 
the sound and vision tuning point outside the range 
of the fine tuning control, or they may alter the 

HTt 

Voltage 
Norma/ 

Fig. 2.- Testing for low emission in a valve. 

tuned frequency by only a small amount, thereby 
necessitating frequent resetting of the fine tuning 
control in order to maintain optimum picture and 
sound, consistent with minimum sound interference 
on vision. 

Fig. 3. -The fault of hum in the line timebase caused by 
poor heater -to- cathode insulation. 

R.F. Section 

In the R.F. amplifier valve, picture and sound 
" noise " may come and go in a random manner 
when this trouble exists. This is because the very 
small movement of the loose electrodes causes 
random detuning of the R.F. circuits. The same 
effect may well be observed if the fault exists in 
one of the I.F. amplifier valves, but usually in 
these stages, the sensitivity of either the sound or 
vision channel is affected intermittently, as can be 
proved by tapping each valve in turn until the one 
responsible is brought to light. 

Loose electrodes in the video amplifier valve 
generally cause intermittent alteration in the black 
and white ratio of the picture. The effect is that 
the picture is perfectly normal at one instant, and 
then suddenly the picture will be far too under - 
contrasty, or it may suddenly become far too black 
and white and continue varying in this manner 
as the faulty valve is subjected to vibration. 

Low Emission Valves 

Low emission shows its effect more vividly in 
the timebase circuits than in the signal carrying 
stages. Nevertheless, low emission of the tuner 
valves, particularly the R.F. cascode double -triode, 
will produce an excessive amount of picture grain, 
especially on the Band III channels, and this is 
likely to be accompanied by a high level back- 
ground hiss on sound. 

Low emission of the I.F. amplifier valves should 
be suspected if the sound and vision sensitivity 
appears to be considerably impaired. If both sound 
and vision are low, the I.F. valve common to both 
signals should be checked for emission, and 
replaced if necessary. If it is the vision channel 
which is affected, and at full contrast the picture 
only just locks and is very weak, the vision I.F. 
amplifier valves should be checked. The same 
applies to the sound I.F. valves if the vision is 
normal and the sound is weak, even at full volume. 
in this latter case, however, a check should also be 
made of the sound A.F. and output valves. An 
indication that the emission of an I.F. or A.F. 
valve is below normal is when the voltage 
measured between the valve cathode and chatsis 
is below that given in the service sheet, in spite of 

1 
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the correct voltages being present on the other 
electrodes and the cathode resistor being of correct 
value. This check is shown in Fig. 2. 

Confusion With Tube Fault 

When the video amplifier valve is low in emis- 
sion, the effect can be very much like a worn CRT. 
The white parts of a picture tend to flatten out 
when the contrast is turned up, and in some cases 
the picture may even go negative. There is also 
the possibility that the sync pulses may become 
distorted, resulting in the vertical and horizontal 
holds becoming somewhat critical in operation. 

Low emission of the line output valve is usually 
revealed by insufficient picture width, even at full 
setting of the width control or inductor. This pro- 
duces a black margin down each side of the 
picture, and may sometimes affect the picture 
height as well, depending on whether the frame 
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Fig. 4. -A heater -to- cathode short in V12. 

timebase draws power via the efficiency diode 
circuit. In certain cases, the left -hand side of the 
picture may not be affected as much as the right- 
hand side, and the right -hand side may be bordered 
by a fairly bright vertical line, producing slight 
foldover. The EHT voltage is also likely to be 
reduced, which will result in poor focusing or 
prevent optimum focusing from being achieved, 
even with the focusing lever adjusted hard against 
one of its stops. 

Trouble of a like nature is possible when the 
efficiency diode (the PY81 type of valve) is low, 
but here the left -hand side of the picture (when 
viewing from the front of the screen) is mainly 
affected. The horizontal linearity towards the left 
of the picture may well be disturbed, and the half 
of the picture towards the left of the screen may 
be less bright than the remainder. Again, the 
frame amplitude may be below normal, and this 
may not be corrected by adjustment of the height 
control. Vertical non -linearity may also be 
apparent. 

In the frame circuits, insufficient height will be 
the main symptom, but if the frame output valve 
is the culprit there is likely to be foldover and 
severe cramping at the bottom of the picture. 
General frame non -linearity is an accompanying 
effect, and this may or may not be corrected by 
the frame linearity control. In any event, the 
height control will have to be set at very near 
maximum in order fully to scan the screen. 

Grid Current Effects 
A valve passing grid current can cause very odd 

symptoms, depending on the circuit in which the 
valve is employed. For example, grid current in 

Ib 

the output valve will tend to cancel out the standing 
bias and cause very bad distortion. Certain triode - 
pentode valves are prone to this trouble, especially 
if the heater current is above the correct value. 
The trouble may not exist when the set is first 
switched on, but may take some time to develop, 
and in the example given the sound would progres- 
sively become more distorted as the temperature of 
the valve increases. 

In the frame circuits, such valve trouble causes 
severe non -linearity. often stretching at the top of 
the picture and cramping at the bottoom, as the 
valve warms up. If the oscillator valve is faulty 
in this way, it may be necessary to correct the 
frame hold from time to time during a viewing 
period to prevent the picture from rolling. Pro- 
gressive drift of the line hold may be apparent 
when the fault is in the line oscillator valve, calling 
for similar correction of the line hold during a 
viewing period. 

Grid current in valves connected to the A.G.C. 
line can upset the A.G.C. action and even render 
the contrast control partially inoperative. This is 
because a positive potential is reflected back into the 
A.G.C. line, and this tends to cancel the A.G.C. 
bias to some degree. Valves taking grid current 
often operate at a temperature far in excess of 
normal. 

Heater -to- Cathode Leakage 

Developed across the cathode resistor of a valve 
which has poor heater -to- cathode insulation is an 
A.C. voltage which is reflected into subsequent 
stages. In most cases, this produces mains ripple 
symptoms. For example, poor heater -to- cathode 
insulation in the A.F. amplifier valve injects an 
A.C. voltage to the control grid of the output 
valve, and thus causes a hum on the sound. 

Such trouble in the frame timebase valves, or 
even in the sync separator, gives the symptom of 
opening and cramping of the frame scan, and may 
also cause intermittent frame locking and picture 
jumping. 

In the signal- carrying stages, modulation hum is 
likely to occur, i.e., hum will only be present, either 
on the sound or vision (e.g., ripple on picture), 
when the set is receiving a signaL The hum 
voltage will, in fact, modulate the carrier of the 
sound or vision signal passing through the faulty 
valve. 

Hum injection into the line timebase will give a 
horizontal displacement of the picture, often in a 
completely sinusoidal fashion, as shown in Fig. 3. 
In all normal cases, as with 50c /s ripple on the 
H.T. line, owing to faulty smoothing, the hum 
effect will be locked to the picture and therefore 
will not move because the frame timebase sync 
pulses transmitted are locked to the mains 
frequency. 

If a dead short occurs between the heater and 
cathode in a valve in which the cathode is con- 
nected direct to chassis, and the set is of the 
A.C. /D.C. type, then a section of the heater chain 
will be short -circuited. The effect will be that the 
section of the heater chain which is shorted will 
not light up, but the heaters of the valves of the 
section remaining in circuit will light up brighter 
than normal. This is a dangerous condition 
because the valves lighting up brightly are being 

(Continued on page 365) 
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Tetenews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

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

Region Total 
London Postal .. .. 1,892,738 
Home Counties ,. .. 1.538,456 
Midland . .. .. .. 1,678,691 
North Eastern .. .. .. 1,806,356 
North Western .. .. .. 1,462,933 
South Western .. .. 944,034 
Wales and Border Counties .. 672,771 

Total England and Wales .. .. 9.995,979 
Scotland .. .. 993,280 
Northern Ireland .. .. ., 159,196 

Grand Total .. .. .. 11,148,463 

Outside Broadcast Vehicles for 
Switzerland 

TWO television outside broad- 
cast vehicles have recently 

been exported to Switzerland for 
use by the Swiss Broadcasting 
Corporation to the Tessin area. 
The vehicles were equipped by 
Marconi's Wireless Telegraph 
Co. Ltd. 

One vehicle houses the main 
body of the technical equipment, 
and the other the vision and 
sound mixers and the com- 
mentators. Three languages can 
be handled simultaneously on the 
sound side -German, French and 
Italian -and a Eurovision control 
panel has been incorporated. 

TV Station for Dover 

THE BBC's new low -power 
television station near Swin- 

gate, which shares the site of the 
Air Ministry radio station on the 
cliff some 400ft above Dover, 
was brought into operation on 
1st February. It replaces the 
temporary station which has been 
serving the Dover area since 
April 1958. 

The new station is equipped 
with two 500W vision and two 
125W sound transmitters manu- 
factured by Standard Telephones 

and Cables Ltd. One set of 
equipment is a reserve for use in 
the event of a fault in the other. 
The power is the maximum that 
can be used if interference with 
other BBC and Continental tele- 
vision stations, with which Dover 
must share a frequency channel 
in Band 1, is kept to acceptable 
limits. 

Like the temporary station, the 
new station will transmit on 
Channel 2 (vision 51.75Mc/s 
offset by - 6.75kc /s, sound 
48.25Mc /s offset by +31.5kc /s). 
The transmissions will be verti- 
cally polarised. 

An improved directional aerial, 
mounted on a 38ft cantilever 
extension of one of the disused 
350ft Air Ministry towers, gives 
minimum radiation towards the 
Continent and maximum radia- 
tion in a northerly direction, so 
that places like Deal, Ramsgate, 
Broadstairs and Margate will 

receive a stronger signal than 
they did from the temporary 
station. 

New Method of Checking Floor 
Flatness 

A QUICK and accurate method 
of measuring the flatness of 

floors has been evolved by the 
Taylor, Taylor and Hobson Divi- 
sion of Rank Precision Industries 
Ltd. 

This new method, using the 
Sweep Optical Square, has been 
used by the Company at the BBC 
Television Centre at the White 
City to check flatness of studio 
floors, an essential requirement 
for the operation of TV cameras 
to prevent any shaking when they 
are moved. 

Modern scientific progress in 
operating theatre and film studio 
equipment has resulted in a far 
greater demand for this type of 
measurement. 

One of the outside broadcast vehicles which have recently been 
delivered to the Swiss Broadcasting Corporation. 
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The Sweep Optical Square 
provides a flat plane which is 
independent of gravity and is 
adjusted to pass through three 
known height points on the sur- 
face being checked. A travelling 
target enables the height of all 
other parts of the surface to be 
measured relative to this plane. 
The instrument is used in con- 
junction with the ` Micro ' Align- 
ment Telescope which is widely 
employed in industry to check 
alignment and squareness. 

The reference plane is obtained 
by mounting a pentagonal prism 
beneath the telescope and 
rotating it about an axis con- 
centric with that of the telescope. 
This provides a reference plane 
true to within 1 second of arc in 
angle, plus 0.0005ín. in displace- 
ment. An optical micrometer is 
built into the prism box for the 
purpose of measuring errors of 
flatness to the reference plane. 
Readings are taken in units of 
0.001ín. with a total measuring 
range ± 0.05in. 

Equipment on Exhibition Train 
THE exhibition train which 

completed a 36-day tour 
of the West Country advertising 
Westward Television's new com- 
mercial service - which begins 
transmission on April 29th -con- 
tained a fully operational TV 
studio equipped by Marconi's 
Wireless Telegraph Co. Ltd. 
During its tour the train visited 
23 towns in the programme con- 
tractor's area. The tour opened 
on February 13th after the train 
had been on view at Olympia 
Station, London, for two days. 

Marconi's supplied the tele- 
vision cameras and telecine 
equipment for the train. 

Marconi's also provided five 
Mark IV television cameras, a 
vidicon camera and associated 
equipment for the control rooms 
of Westward Television's new 
studios at Plymouth. 

One To Do the fob of Many 
THE Grange Estate at Letch- 

worth, Hertfordshire, will 
in future have no more aerials 
for television fitted above its 
many roofs, for after experiment- 
ing in one part of the estate with 
a "master" aerial system, the 
Council have found that such a 
system provides for excellent 
viewing and also rids the roof 
tops of an unsightly forest of 
individual aerials. The new 
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This instrument is used for checking the firtness of TV .u,W ; 

"master" system will cost each 
household just ninepence per 
week. 

Trade Test Transmissions 
THE Independent Television 

Authority announces that full - 
power trade test transmissions 
began from its Caradon Hill 
transmitter, near Liskeard in 
Cornwall, on 1st February 1961. 
The transmissions consist pri- 
marily of Test Card " C" and 
begin at 10.0a.m. daily except on 
Sundays. 

The transmitter radiates in 
Channel 12 and the signal is 
vertically polarised. The actual 
carrier frequencies are vision 
209.74325Mc/s, sound206.23Mc /s. 

The station is equipped with a 
pair of vision transmitters each 
having a maximum power output 

of 5kW (peak white) and a pair 
of sound transmitters each having 
a maximum power output of 
1.25kW (carrier). 

The station has an effective 
radiated power (vision) of 200kW 
to the South -West, 25kW to the 
South and South -East and 10kW 
to the North -West and North - 
East. 

Caradon Hill is some 10 miles 
north -west of Liskeard and the 
station is 1,215ft above sea level. 

The Caradon Hill station, 
together with its sister station at 
Stockland Hill, near Axminster in 
Devonshire, radiates the pro- 
grammes provided to the ITA by 
Westward Television Ltd., whose 
studios are in Plymouth. 

It is hoped that programme 
transmissions will begin about the 
end of April. 
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Servicing 
Television 

e c eive rs 
No 66-THE DECCA DM45 
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THE Decca DM45 is a 17in. receiver with 

VHF radio and the DM55 is the 2lin. version 
of it. These notes may be used in conjunc- 

tion with the DM35 (17in.) and DM56 (21in.) 
models, but as these have no VHF radio the circuit 
differs inasmuch that V14 is not fitted, and the 
associated circuitry as well as the TV /VHF 
switching is omitted. 
Cleaning Screen 

Place the receiver on its side and remove the 
curved wooden strip and rubber packing strip. The 
viewing window may then be slid through the 
slot at the bottom of the cabinet. When replacing, 
ensure the packing strips are in position at the top 
as well as at the bottom of the window. The window 
and tube face are best cleaned with an anti -static 
polish, but ordinary window cleaner may be used 
if desired. 

Chassis Removal 
Remove the rear cover by slackening the 

screws and sliding them inwards. Pull off the top 
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By L. Lawry -Johns 

control knobs. There are two screws in the control 
panel which must be removed. A further two 
screws secure the lower flange of the chassis. When 
these are removed the chassis may be swung 
outwards and upwards on its hinges. It may be 
removed completely by disconnecting the tube base 
socket, EHT clip, loudspeaker and scanning coils 
plugs. The chassis is then lifted from its top 
hinges. 

Fault Conditions 

The symptoms of no vision, no sound, should 
first direct attention to the fuse which, if blown, 
will cut off the supply to the valve heaters and 
surge limiting sections of the mains dropper. If 
the fuse has failed, fit another and carefully note 
the valve heaters. If, after a few seconds, the PY82 
valve heaters light up brightly, immediately switch 
off and remove the PY83 valve from the line output 
section. This may well have a heater -cathode short. 
Have the valve tested for heater -cathode insulation 
or, better still, try another valve. If the valve 
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Fig. I. -The ine output and oscillator circuits. 
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Fig. 2. -The frame output and oscillator stages 

heaters now warm up normally, closely observe 
the PY83 valve, which may overheat (at this stage 
ignore the PL81). If the PY83 anode becomes 
overheated, switch off and test C115, which may be 
a 175pF or 155pF capacitor rated at 10kV. 

°C76 
NF 

VR9 250k 
Linearity 

P122 
56k 

This may be found shorted, and its replacement 
should cure the particular fault outlined above. 
There are, however, some variations on this theme 
which can be confusing. 

The capacitor C115 may or may not be respon- 

R19 
en C36 

3OPF 

'¡ 1 9266BOk VRI 3M 

AGC ME TO 
RF GAIN 

TUNER UNIT 

Fig. 3. -Final common I.F. stage, vision detector and vision output circuits. (Resistors R28, R29 -3.9k and 2-2k 

respectively -are connected in series from pin 8 of V6A to chassis, the junction of the two being a test point). 
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VOLTAGE TABLE 

April, 1961 

VALVE 

ANODE 
(V) 

SCREEN 
(V) 

CATHODE 
(V) 

Pin 
No. TV 'VHF 

Pin 
No. TV VHF 

Pin 
No. TV VHF 

V3 EF80... ... ... 7 145 195 8 150 260 3 4.5 5.0 

V4 EF80... ... ... 7 180 8 190 3 5.0 

VSA 
EB9I 

V5B 

7 I 0.9 

2 *0/140 5 135 

V6 PCL84 .. 
B { 
A 6 140 9 195 7 10.5 

2 95 3 15.0 

r 
V7 ECL80 .. {l 

B 

6 140 8 35 

I 70 

V8 ECL80 
B 

I 130 

6 120 8 132 3 35 

V9 ECC82 .. 
B 

I 80 

6 130 

VIO PL81 TC No test 8 160 

VII PY83 ... ... 9 200 TC No test 

VI2 EY86 ... ... CRT Anode 14.5 to 16SkV 

V13 EF80... ... ... 7 150 195 8 100 135 3 1.0 1.5 

A 
VIS PCL82 ... 

B 

8 75 80 

6 170 220 7 170 220 2 10.0 

VI6 PL84 ... ... 7 180 9 190 3 1S0 

V17 ... 3 210 250 

V18 ... 3 210 250 

CRT ... 3 420 

BOOST VOLTAGE: JUNCTION C116/R56 620 

Varies with setting of limiter. Contrast and R.F. gain set to maximum, minimum signal input to lock timebases; all other controls set for normal picture. Readings taken with 20k1V meter except EHT. 

sible for a heater -cathode short in the PY83, but 
it is quite likely that such a condition could cause 
the preceding valves, PL81 and both PY82 to fail, 
or also develop heater -cathode shorts, fortunately 
not all at once (although the writer has known this), but any one of them. Therefore it is prudent to 
proceed with caution when tackling a fault of this 
nature. An added complication occurs when the 
mains dropper fails (R107- R108). This can fail 
without a valve fault causing it, but the above - 
mentioned condition may "blow" it owing to excess 
Current flow. Therefore, if the fuse has blown, but 

a replacement fails to produce any results, check 
the continuity of the R107 -R108 sections of the 
mains dropper before proceeding to check the 
heater chain. It should be noted that the thermistor 
T.H.I. (VA1015) may be fitted between the PY82 
valve heaters and not as shown in the diagram. 

No picture -sound in order 
Advance the brilliance. If there is no illumination 

on the screen, listen for the line timebase whistle. 
If this cannot be heard check the PL81 and PY83 
valves in the line timebase section. The PL81 may 
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V18 PY82 

5+ C114 
lpF 

V1 1 C83 
0005},F 

J 

C81 V14 

0.005pF 

To FM /AM Switch 

well be at fault and a replacement will restore 
normal conditions, but the fact that it is overheated 
is not necessarily an indication that it is defective. 

A faulty ECC82 (V9) will cause the PL81 to 
overheat owing to lack of of line drive. In every 
case, replacement is the best possible test. 

If the line whistls is audible, check for spark 
or glow at the EY86 top cap. Although the top 
cap may be covered, bringing a screwdriver blade 
into contact with the cover will cause a visible blue 
glow if the EHT is applied. If this is present, but 
the EY86 does nòt light, replace it as it probably 
has an o.c. heater. 

No picture, but uncontrollable brilliance 
If the screen is fully illuminated and the brilliance 

I 

4 
S 

357, 

Main H.T.+ 
(To FM/AM Switch) 

R80 HT+ to Sound 
2200 Section 

3w 

RR 

a M1 
6000 to I.F s 

3w and 
Tuner 

+ + + + 0 0 o co s iMilm - C84 - C85 - C86 - C87 
IOOpF 20OpF 16pF 32pF 

44ÓB 
40w 

Fig. 4. -The power supply circuits. 

control has no effect, check C79, the 0.047µF frame 
flyback capacitor at the top of the chassis reverse 
side which may well be shorted, thus causing the 
CRT grid to be held at H.T. potential. A defect 
in the tube could cause similar symptoms, and a 
meter check should be made if there is any doubt, 
noting the voltage at pin 6, which should vary with 
the setting of the brilliance control. If the reading 
does not vary at pin 6 but remains high, short 
pins 1 and 8 (heater) and remove the base socket. 
If the reading now follows the variation of the 
control, the tube is at fault. If it remains at about 
H.T. potential, C79 is most likely to be at fault, 
but C68 (0.5µF) must be checked also, as this also 
connects to the H.T. line. 

(To be continued) 

507ft TOWER FOR LONDON 
For some time now the Post Office has been 

faced with the risk of obstruction to television 
links and public telephone services from the high 
buildings already built in London. 

These services are going to depend more and more 
on microwave radio links, which require a clear 
line of sight from point to point, and high buildings 
on this line can break the link. To overcome the 
problem the Post Office plans to build a 507ft 
tower at the Museum exchange in Howland Street, 
London, W.1, to replace the radio mast on the 
existing building, At Museum exchange is located 
the switching centre for the interconnection of out- 
lets from London to the existing national radio and 
television network in the London area and the BBC 
and ITA transmitters and from numerous television 
studios in the London area. It is also the London 

focal point for microwave radio links over which 
more and more trunk telephone traffic is being 
carried instead of by underground cables. 

TELEVISION IN SOUTH -WEST 
ENGLAND 

The Independent Television Authority announces 
that programme transmissions in South -West 
England are planned to commence on April 29th, 
1961. 

Independent Television programmes will be 
provided by Westward Television Limited, whose 
studios are at Derry's Cross, Plymouth, and will 
be broadcast from the Authority's transmitters at 
Caradon Hill in Cornwall and Stockland Hill in 
Devon. These two stations will cover a population 
of over 11 million living in Devon, Cornwall, and 
parts of Dorset and Somerset. 
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Using Tuner Units 
COUPLING MULTI -CHANNEL TUNE 

OW that at least two new commercial 
television transmitters are about to go on the air 
(in Devon and Cornwall), many viewers will be 
considering the possibility of connecting multi- 
channel tuners to their existing Band I -only 
receivers. Such tuners are often obtained through 
advertisements in the technical press, and most 
experimenters realise that the output of the tuner 
must match the I.F. of the receiver. However, 
the relationship between the sound and vision 
I.F.s sometimes causes a little bewilderment, 
because some sets have a sound I.F. "above" the 
vision I.F. while other sets have a sound I.F. 
"below" the vision I.F. 

I.F Output 
Transformer 
on Tuner unit 

Coaxial - 
connecting 

lead 

Retain 
original ¡ 
Anode and 
Screen 
circuits 

Common 
Sound and 
Vision IF 
amplifying 

valve 

Disconnect 
all components 
from Grid and 
connect Grid 

to chassis 

Fig. 1. -A simple method of cathode injection. 

Most of the five -channel Band I -only sets have 
sound above the vision, which means that the 
receiver's local oscillator is adjusted to work above 
the signal- frequency, while the converse follows 
with the earlier single- channel sets, in which the 
local oscillator is adjusted to work below the signal - 
frequency. Even though the I.F.s may be correct, 
therefore, it is essential to ensure that the tuner's 
sound and vision relationship corresponds to the 
receiver, for it is no simple matter to modify a 
tuner to change round the I.F.s. 

Most experimenters are also conversant with 
H.T. and L.T. connections on the tuner, and 
previous articles have dealt with this'matter in some 
detail. There is still much debate, however, 
concerning the best method of injecting the signals 
from the tuner into the receiver's I.F. stages. 

1.F. Injection 
Basically, the exercise is a very simple one. On 

the one hand we have a superhet television receiver 
with the original R.F. and frequency changer stages 
disconnected, and on the other hand a multi- channel 

April, 1961 

By K. Jones 

RS TO SINGLE -CHANNEL RECEIVERS 

tuner producing signals which are acceptable by 
the receiver's I.F. stages. How can these signals 
be connected to the set with the least amount of 
disturbance? 

A simple arrangement is to connect the tuner 
signals to the cathode of the receiver's common I.F. 
amplifying valve, as shown in Fig. 1. There should 
be no alteration to the screen and anode circuits, 
but the cathode bypass capacitor should be dis- 
connected and possibly the value of the cathode 
resistor altered. In effect, the stage is changed into 
an earthed grid amplifier, and this is accomplished 
by disconnecting all the original components from 
the control grid circuit and then connecting the 
grid to chassis, as the diagram shows. 

The input impedance at the cathode is almost 
equal to the reciprocal of the valve's mutual 
conductance (e.g. Zin= 1 /gm). The mutual conduc- 
tance of such a valve is in the region of 7.5mA /volt, 
which means that the cathode input resistance 
would be around 13012. This in parallel with the 
cathode resistor, say, 16011, looks something like 
7012 to the tuner signal output coaxial, which itself 
is about 70/750. Thus, a good impedance match 
is secured with very little trouble. 

I.F. Injection at Band III only 
If the tuner is of the type which converts the 

Band III -only signals to intermediate- frequency 
signals, and the set is expected to work normally 
on Band I, some form of switching is essential since 

Common I F valve 
or Mixer valve on 

Receiver 
Between 
H.T. feed M to Receiver 
oscillator 

o 

53 4 -pole 
ganged 
switch 

0.001 N F 

LB Output 
Transformer 
on Converter 

Receiver Converter 
.chassis v chassis 

Fig. 2. -A method often required where the converter 
is for Band III only, and the existing R.F. 
and oscillator stages are used for Band I. 

Switch section S3 would not be required where the 
tuned circuits connected to the valve grid are 

adjusted to Band I. 
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the converter or tuner cannot remain connected 
when receiving Band I signals. There are certain 
Ferguson tuners available under this category on 
the surplus market, so it will be instructive to 
consider the fitting of this type to an ordinary 
receiver, or receiver other than a Ferguson model. 

Screened 
lead from 
Tuner 

Common 
IF valve 

Chassis 
(a) 

Fig. 3.-(a) A method of injecting the signals from 
multi -channel Tuners. 

(b) For additional gain, the tuner signals can be 
coupled vio a step -up matching transformer, winding 

details of which are given in the text. 

The signal, again, may be injected at the cathode 
of the common I.F. amplifying valve, but for 
Band III reception a switch must be incorporated 
to do four things: To switch H.T. to the tuner; 
to switch off the Band I local oscillator; to switch 
a capacitor between the control grid of the common 
I.F. stage and chassis; to switch a capacitor between 
the cathode circuit and the tuner output lead. When 
the switch is in the " Band I " position, then it 
will switch off the H.T. to the tuner; switch on 
the Band I local oscillator; switch out the capacitor 
in the grid circuit; switch the coupling capacitor 
across the cathode resistor. 

The idea is shown in Fig. 2. The various leads 
should be as short as possible, and this applies in 
particular to those in the signal carrying circuits. 

It is often possible to use the existing mixer 
section of the Band I frequency changer valve as 
an I.F. amplifier on Band III, and inject the tuner 
signals into the cathode circuit as before. The 
arrangement in Fig. 2 is suitable for this, but only 
three switch sections will be required, as the control 
grid circuit need not have a capacitor switched 
between it and chassis. This is because the grid 
circuit of this valve will be loaded with a Band I 
tuned circuit, and for I.F. signals this can in any 
case be considered as a short -circuit. 

Tuners covering Bands I and I I I 

With the ordinary multi -channel tuner, such as 
the turret or incremental type, complicated switch- 
ing is not necessary. The original R.F. and 
frequency changer stages can be removed from the 
set and the tuner signals injected at the grid of the 
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common I.F. amplifying valve, as shown in 
Fig. 3(a). The anode, screen and cathode circuits 
should not be altered, but all the components 
should be disconnected from the control grid circuit, 
and this grid loaded to chassis by a 10052 resistor. 
This represents a reasonable match to the tuner 
output impedance, as does the cathode circuit of 
an earthed grid stage. 

A useful increase in gain is possible by coupling 
the tuner signals to the common I.F. stage through 
a matching transformer, as shown in Fig. 3(b). The 
transformer should be wound on a standard , -in. 
former, preferably with a screening can, and the 
grid winding should comprise 50 turns of 36 s.w.g. 
enamelled covered wire for I.F.s between 9 and 
15Mc /s, 40 turns for I.F.s between 15 and 20Mc /s 
and 15 turns for I.F.s between 34 and 40Mc /s. 
The coupling coil should consist of two or three 
turns of larger- diameter PVC -covered wire wound 
round the earthy end of the grid winding. The coil 
former should contain an adjustable dust -iron slug, 
which should be tuned for optimum sound and 
vision. 

A signal step -up of some 10 times (20dB) is 
possible by this method, and this is very useful 
where extra gain is required in fringe areas. 

Additional Gain 

A further increase in gain is possible by retaining 
the existing frequency changer or mixer valve and 
altering the wiring of this so that the stage corre- 
sponds to a common I.F. amplifier. This is easily 
possible in those receivers using a pentode 
frequency changer or pentode mixer. The oscillator 
in the receiver should be completely disconnected 
and the associated coil and components removed 
from the chassis. The valve's cathode circuit can 
remain as in the original design and so, in most 
cases, can the anode circuit. The screen grid should 
be connected via a lk resistor to the H.T. line and 
decoupled by an 0.00144.F capacitor. 

The tuner signals can then be coupled in at the 
control grid, across a 10051 resistor, as in Fig. 3(a) 
or, if even greater gain is required, via a step -up 
transformer, as in Fig. 3(b). 

In receivers which use a triode as the mixer and 
a triode as the oscillator, the oscillator triode should 
be completely disconnected and the associated com- 
ponents removed from the chassis, and the tuner 
signals should be injected at the cathode, as shown 
in Fig. 1. 

In most cases it is desirable to use the existing 
mixer valve for signal injection, as this procedure 
facilitates the control of contrast, and avoids exces- 
sive alteration to the contrast control circuits. 

JOIN THE PRACTICAL GROUP 
PRACTICAL WIRELESS ... ... 1/6 

Every Month. 
PRACTICAL MECHANICS 1/3 

Every Month. 
PRACTICAL MOTORIST... ... ... 1/6 

Every Month. 
PRACTICAL HOUSEHOLDER 1/3 

Every Month. 
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Flywheel Synchronisation 
Part l 

EFFECTS OF NOISE 

By R. Talks 

5HE whole aim of synchronisation is to control 
the receiver timebase so that the picture appears in 
the correct place on the raster in every line. The 
transmitter provides sync pulses accurately placed 
relative to the picture information. In practice, 
these sync pulses control the moment at which 
receiver flyback starts. Flyback should start at the 
same moment relative to the sync pulse in every 
line, for changes in the moment of triggering pro- 
duce changes in the position of the picture on the 
raster. Small changes from line to line produce the 
well -known " raggedness " of vertical edges in the 
picture. To obtain some idea of the magnitudes 
involved, we can say that 1psec displacement of 
picture information along a line represents roughly 
4mm (0.16in.) shift on a 17in. tube. This order of 
raggedness is intolerable. Generally some four to 
eight times less is necessary. 

With direct sync, the leading edge of each sync 
pulse triggers flyback. We simply require that all 
sync pulses shall be identical. Two things prevent 
this being achieved -noise and interference. Noise 
is fundamental and is always superimposed on the 
signal. It is only of importance, however, when the 
signal level is low and noise and signal become of 
comparable magnitude. Noise adds a random 
fluctuation to the signal. Fig. la shows a sync pulse 
without noise and Fig. lb shows a typical pulse 
when noise is present. The vital point is the ran- 
dom nature of the noise and no two pulses are alike; 
thus the moment at which the signal passes the 
triggering level varies in a random manner. Fig. is 
shows a magnified view of lb close to the triggering 
level. The effect of noise is kept down considerably 
by reducing the bandwidth of the sync separator. 
In British receivers it is of the order of 0.5Mc /s or 
even less. Even so, there must be a signal level at 
which noise produces excessive raggedness. Roughly 
speaking, this is 100µV /m for Band I. 

Modulation Systems 

There are several kinds of interference to consider. 
From the sync point of view the 
British 405 -line system with its 
positive modulation is fairly im- 
mune to impulse interference. 
Very strong spurious sync signals Line are impossible, for the interference Output 
can do no more than cancel the Stage 
carrier. In practice, too, any 
below -black spurious signals are 
impossible, for it is inconceivable 
that impulse interference (car 
ignition, hair -dryers, etc.) can 
give rise to an R.F. carrier almost 
equal in amplitude to that of the 
television signal -accurately equal 
in frequency but antiphased. 
The worst effect of impulse inter- 
ference is to lose a sync pulse. 

r 

Just the existence of interference during the sync 
period does this. A heavy burst outside the sync 
period can also cause a sync pulse to be lost by 
producing blocking in a poorly designed I.F. chain. 

Fig. l a.- Waveform of a typical sync pulse. 
Fig. 1 b. -A sync pulse degraded by noise. 

Fig. lc. -A magnified version of Fig. lb close to the 
triggering level. 

When a sync pulse is absent, the timebase reverts 
to its free -running frequency and may take several 
lines to pull into sync again. This produces a band 
across the picture of something worse than mere 
raggedness - in fact, a completely unintelligible 
strip. Negative modulation systems, such as the 
Continental 625 -line system put forward as a 
candidate for the VHF Bands IV and V in this 
country, are in very serious difficulties. Any inter- 
ference worthy of the name provides very strong 
sync pulses. These can trigger flyback at almost 
any point of the forward stroke. Although Con- 
tinental receivers seem to bristle with " anti- inter- 
ference " devices, the use of a flywheel is universal 
in all of them. 

The only other form of interference we shall 
consider is that due to reflections, especially from 
moving objects such as aircraft. The longer path 
travelled by the reflected signal produces two 
effects. First, the picture and sync information 
are delayed with respect to the direct signal 
(modulation delay). A path difference of 300m 
represents tusec time delay. Secondly, the R.F. 
carrier of the reflected signal has a phase difference 
with respect to that of the direct signal. At 50Mc /s, 
3m path difference -a half wavelength -gives phase 
reversal; at 200Mc /s, 75cm gives phase reversal. So 
it is obvious that the R.F. carriers can be in antiphase 

4 
Drive 

Waveform 

Line 
Oscillato 

Flyback 
Pulse 

Control 
Voltage 

Phase 
Discriminator 

Fi/ter 

Sync. 

Sync. 

Separator 

Fig. 2. -Block diagram of a flywheel timebase. 

Vision 
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whilst the modulation delay is very ,mall. Under 
these circumstances the resultant signal strength 
falls; in fact it disappears if direct and reflected 
signals are of equal strength. Similarly, in -phase 
carriers increase the signal strength. On the other 
hand, it is easy to obtain large path differences 
where the modulation delay is considerable. For 
instance, an aircraft one mile high overhead must 
give a path difference in excess of one mile and a 
time delay of at least 5.3psec. With such a large 
path difference, a small movement of the aircraft 
will cause the relative carrier phase to reverse and 
at quite ordinary speeds it can make the path dif- 
ference change by a few wavelengths within a frame 
period. This gives rapid fading which the AGC 
cannot follow and the effect is by no means confined 
to fringe areas -readers who live under a runway 
approach path to an airport know this very well! 

TELEVISION 361 

during the preceding few frames. Now the 
detector output is fixed by the amplitude of the 
carrier applied to it and this 'output is direct - 
coupled to the video stage. Any fall in signal level 
beyond a certain point will therefore be indis- 
tinguishable from a sync signal. Similarly, a rise 
in signal strength can prevent the output falling to 
the critical level at all, except where the two sync 
pulses overlap. In this case, the sync separator 
only works on receipt of the reflected signal's sync 
pulse and the timebase can lock to the delayed 
signal. Later it may revert to sync on the direct 
signal giving the well -known horizontal jumping 
of the picture. 

As regards modulation delay, this causes over- 
lapping of picture signals into the front porch 
or into the sync pulse itself. The effective position 
of the sync pulse leading edge is therefore variable 
and with more than 10p.sec delay the sync pulse 
can be completely obscured. Also with carriers 
in antiphase, the two signals can cancel near a 

transition, giving a spurious sync 
pulse. This is also the cause of 
" negative " pictures often seen 
during aircraft flutter. All of these 
remarks refer to positive modulation, 
but there is no fundamental 

difference with negative modulation. 

Summary of Requirements 

To summarise the properties required of a 
flywheel timebase we can say that it should not 
be affected by noise superimposed on the sync 
pulses; it should not be affected by the absence 
of a few sync pulses; it should not be affected 
by a few spurious sync pulses nor by a few mis- 
shaped ones. Obviously, no device can withstand 
the continued absence of correct sync signals, but 
even with heavy interference the timebase should 
settle down again quickly once the sync disturbance 
is over. In other words, the out -of -sync behaviour 
and the change to the synchronised condition are 
important aspects of performance. 

Flywheel Sync 

The whole point of flywheel sync is that the 
timebase is not affected much by a single sync 
pulse. (The name is derived from the analogy of 
a heavy flywheel kept rotating by a gentle knock 
once per revolution. A few knocks missing or out 
of place will have very little effect on the rev /min.) 
It is only the average effect of several sync pulses 
that controls the timebase. Thus a few pulses 
missing, etc., are hardly noticed, and noise, being 
a random phenomenon, tends to have its effect 
cancelled out. The exact effect of interference 
depends upon the circuit used and each circuit 
must be studied individually in this respect. 

Fig. 2 shows the basic arrangement of a flywheel 
timebase in block diagram form. Since the whole 
aim is to control the position of the picture on 
the raster, we must have some electrical device 
which examines the picture position. Putting this 
in other words, we must compare the relative phase 
of sync pulse and timebase. This is done in the 
phase discriminator, whose job it is to deliver a 

voltage which is dependent upon this relative phase. 
A line flyback pulse is normally used for com- 
parison, derived either from the oscillator or the 
output stage. The discriminator output is in pulse 

Fig. 3 (above). -Operating waveforms in a discriminator. 

Fig. 4 (below). -The output voltage of the discriminator 
is zero only when the sync pulses are centred on 0: at all 
other positions VRI and VR2 are not equal. The discrimi- 
nator circuit is thus a source of a phase -dependent voltage 

which is suitable for control of the timebase oscillator. 

Another source of rapid fading occurs where the 
direct signal is weak, as, say, when the receiving 
aerial is in the shadow of hills. The reflected signal 
here can exceed the " direct " (a signal diffracted 
over the hills) in strength, but it is very variable 
owing to changes in position of the aircraft, which 
is acting something like a mirror. 

Fading 
We can now see some of the effects on sync 

caused by reflected signals. Let us first consider 
the fading aspect. The receiver gain and sync 
separator bias will have been set by the signal 
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form and has to be filtered to produce a steady 
voltage. The filter is basically a simple R/C filter, 
but it is an important part of the flywheel. The 
time constant of this filter determines, in effect, the 
number of sync pulses which are averaged and so 
determines very largely the performance of the fly- 
wheel. The filtered output of the discriminator is 
used to control the line oscillator. This must be a 
circuit whose frequency can be varied easily by 
means of one of its supply voltages. A sine -wave 
oscillator with reactance valve is most common, but 
a multivibrator has been used. The oscillator must 
also have a manual frequency control which is the 
" line -hold control ". The grid drive waveform 
for the line output valve must also be obtained 
from the oscillator. 

An Idealised Discriminator 
From the above, we see that the discriminator is 

the heart of a flywheel. It is much easier to under- 
stand the behaviour of a flywheel if we take a 
" concrete " example. So we first describe the action 
of an idealised discriminator -its practical form will 
appear later. - 

The timebase waveform at A (Fig. 3) has sync 
pulses added to it via phase -splitting transformer 
T. The pulse outputs shown at C and D are now 
peak rectified. From Fig. 4, we see that these 
rectified voltages are only equal when the sync 
pulses are centred on O, or outside the region 
MON. At all other positions (P for example), VR1 
and VR2 are not equal. So when they are sub- 
tracted (as in, say, the circuit of Fig. 5) there is 
some resultant voltage, and it changes sign as the 
phase of the sync pulses passes through point O. 

This, then, is our phase dependent voltage 
required for control of the oscillator. In practice, 
the capacitors C form the flywheel filter, too. The current through each diode is limited by the source 
impedance of the circuits supplying A and B Fig. 3. 
Also the conduction period of the diodes is limited 
to the duration of the sync pulse. Consequently, 
each capacitor C takes several cycles to charge up 
and so performs the averaging required. 
In -sync Behaviour 

As long as the timebase remains synchronised, 
then movement of the line hold control does not 
change the oscillator frequency. This sounds 
obvious, but it is vital to appreciate the point. The 
control voltage changes and exactly compensates for 
the line hold control movement. The control voltage 
change can only be brought about by the timebase 
phase changing relative to the sync pulses which in 

a 
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Fig. 5 (left). -When the voltages developed in the 
discriminator -VRI and VR2 -are subtracted, there is 
some resultant voltage which changes sign as the phase 

of the sync pulse rises through point O in Fig. 4. 

Fig. 6 (above). -The "hold range" with six successive sync 
pulses marked: here "pull -in" is not achieved. 

turn makes the discriminator output change. The 
visible result is that the picture moves across the 
tube face. A limit is set to this process when some 
part of the circuit reaches the " end " of its 
characteristic -usually the discriminator reaches a 
condition where it can give no further change of 
control voltage in the required direction. This hap- 
pens at, say, M in Fig. 4. Any further movement 
of sync pulses to the left produces zero output -a 
change in the wrong direction to maintain sync. 
Thus the oscillator falls out of sync, and we have 
reached one end of the " hold range ". 

The above remarks imply that the discriminator 
and reactance valve characteristics must be suitably 
matched. For suppose the line hold control is 
moved in the direction that would give, in absence 
of sync pulses, a higher oscillator frequency. Now 
the control voltage cannot change instantaneously, 
so the oscillator frequency does in fact rise initially. 
Thus the timebase waveform begins to move to 
the left with respect to the sync pulses. Therefore, 
VR1 begins to rise and VR2 to fall. The resulting 
change in control voltage must reduce the oscillator 
frequency again and so restore the oscillator to its 
original synchronised frequency. If the reverse were 
to apply, the oscillator frequency would rise still 
further and fall out of sync. In fact, such a system 
has no stable sync condition -but it can provide a 
half -hour of good tax -free entertainment. 

Pull -In Behaviour 
In what follows, it is essential to keep three 

things in mind : 

1 -Once the line hold control has been set at 
some point, then the oscillator frequency is entirely 
controlled by the control voltage. 

2 -We shall consider the discriminator and filter 
to be separate for convenience. The peak rectifiers 
are assumed to change output instantaneously. 
Their output (the discriminator output) depends 
only upon the relative phase of sync and timebase. 

3 -When out of sync, the direction and rate of 
movement of sync pulses with respect to timebase 
are fixed entirely by the frequency difference 
between them. Timebase fast gives sync pulses mov- 
ing to the right relative to the timebase waveform. 

When the timebase is out of sync, then successive 
sync pulses fall at different parts of the timebase 
waveform. Eventually one must fall at a point which 
gives the correct polarity control voltage to bring 
the oscillator frequency closer to that of the sync 
pulses. However, the flywheel filter is essentially 
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an R/C filter and the control voltage does not change 
appreciably owing to the one sync pulse. What change 
there is, however, is in the the right direction. What 
happens now depends upon the frequency difference 
between the sync pulses and the free -running time- 
base. If this difference is large, then the following 
sync pulse falls in a position that gives the wrong 
polarity control voltage or, at least, no increase of 
correct polarity, and sync is not achieved. When 
the initial frequency difference is smaller, however, 
several succeeding pulses can occur in the appro- 
priate region of the timebase waveform. In this 
respect they are self -aiding, for the resultant control 
voltage changes the oscillator frequency in the 
right direction to reduce the frequency difference. 
Hence the pulses tend to " dwell " in the correct 
region but hurry through the incorrect one. It 
must be realised that, even if the timebase is not 
pulled into sync the oscillator frequency is being 
varied by the control voltage. At a sufficiently small 
frequency difference, the pulses dwell for enough 
cycles to let the control voltage build up sufficiently 
to bring the oscillator frequency to that of the sync 
pulses. The oscillator has now become, synchronised 
and we are at one end of the " pull -in range ". 

M 
Fig. 7. -A case where "pull -in" does occur--The frequency 
difference is less and each successive sync pulse brings the 

timebase frequency nearer and nearer to the correct value. 

Performance Figures 

Pull -in range and hold range are quoted in c/s 
and measured as follows. The line hold control 
is set to one end of the range in question. The 
sync pulses are now removed either by shorting 
or removal of the signal and the frequency of the 
now free -running timebase is measured. This is 
repeated at the other end of the range. The 
difference of the two measured frequencies is the 
required figure. 

The pull -in range is directly connected with the 
number of sync pulses averaged by the flywheel. 
The larger the time constant of the filter the more 
slowly does the control voltage build up. This 
means that more pulses are required to build up 
the correct voltage. The oscillator frequency must 
therefore be brought nearer to that of the sync 
pulses before pull -in occurs. That is to say, the 
pull-in range is, smaller. The normal sort of figure 
for pull-in range in British receivers is around 
250c /s. This is always less than the hold range 
because pull -in can never occur at M or N (Fig. 4), 
for the oscillator at the end of its hold range can 
only be kept in sync by pulses falling continuously 
at, say, M. Once out of sync, the oscillator can 
only be pulled in by the, process described above. 
Now, no matter how many pulses occur between 
O and M, they can never give an output from the 
filter equal to that due to continuous occurrence 
at M. So even if a pulse actually reaches M, the 
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output corresponds to some lower portion which 
is not enough to keep the oscillator at sync 
frequency. 

Figs. 6 and 7 show the process of pulling in. 
For the sake of convenience, the sync pulses are 
shown as lines only. Again we assume that the 
timebase frequency starts off higher than sync 
frequency. Fig. 6 shows the case where pull -in is 
not achieved. The sync pulses appear to move to 
the right. Pulses 1 and 2 produce no output and 
so have no effect on frequency. Pulse 3 gives 
output which increases frequency and gives a wider 
gap between 3 and 4 than that between 1 -2 and 
2 -3. Pulses 4 and 5 do reduce the frequency 
again but not sufficiently to pull -in, and 6 is again 
at a zero output position. 

Fig. 7 shows a case where pull -in does occur. 
Again pulses before M have no effect, and those 
between M and O increase frequency, so 
" hurrying " through this region. Eventually 
though, pulses fall between O and N. (They are 
closer now owing to the lower frequency difference.) 
Now each pulse lowers the frequency, making 
succcssive pulses come closer together. But, each 
successive pulse gives a bigger and better output, 
so lowering the frequency more and more. This 
in turn makes the pulses crowd together more and 
more closely, which gives the filter output more 
time to build up. So we reach a position, P, where 
the output is just right to keep the sync pulses 
permanently in that . position -which is only 
another way of saying that the timebase is now 
synchronised. 

(To be continued) 

VALVE FAULTS 
(Continued from page 351) 

overrun, and if left operating in this condition will 
quickly be ruined. 

The effect is illustrated in Fig. 4. Here, a 
heater -to- cathode short exists in V12 which, in 
this case, shorts out valves VI to Vll. Thus, valves 
V12 (which is the .faulty one) to V15 will have a 

higher voltage across them than is normal. If 
the short occurred across the other side of 
V12's heater, then that valve's heater would also 
not be lit. It follows, therefore, that the valve 
which should first be suspected is either the first 
one in the heater chain which is alight or the last 
one in the chain which is not alight. 

Interface Resistance 
Certain valves which are operated with very 

small mean cathode currents sometimes develop 
an interface resistance between the cathode 
material and its support. This tends to form a 
degenerative resistance in series with the cathode, 
thereby lowering the valve's mutual conductance. 

This happens in particular in the A.G.C. ampli- 
fier valve (EF80) used in the Ferguson Model 203T 
series, and the effect is failure of operation of the 
manual contrast control. The valve should be 
changed with one of similar type in another part 
of the set, for when it is put in a position where 
it can handle a greater current, the fault will clear 
and the valve will operate normally. In order to 
retard the effect in the substituted valve, a 27053 

ZW resistor should be connected across the heater 
tags of the A.G.C. amplifier's valveholder. 
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New Frame Output Valve 
MORE POWER FOR BEAM DEFLECTION 

(Extract from "Mulford Outlook " -February, 1961 issue) 

5 HE screen size of television picture tubes has 
steadily increased from the early 9in. tube to the 
present day 21ín. tube, and the angle through which 
the electron beam has to be deflected has increased 
from 65° to 110 °. The power required to deflect 
the beam has therefore increased and new valves 
have had to be developed to meet these require- 
ments; the latest of these embody the frame grid 
principle (see the January 1960 issue). The Mullard 
PCL85, a triode -pentode, has been specially 
developed for use in the frame timebase of television 
receivers using 110° deflection picture tubes. 

Pentode Section 
The pentode section of the PCL85 is designed as 

a frame output valve. An important requirement 
of such a valve is that it should provide a high peak 
anode current at a low anode voltage. With an 
anode voltage of 50 and a screen grid voltage of 170 
the anode current of the PCL85 is 200mA. Under 
similar conditions the PCL82, the previously recom- 
mended valve for frame timebases, has an anode 
current of 135mA. 

The increase in anode current 
means that more unwanted heat is 
developed at the anode and the 
new valve has therefore been 
designed for an anode dissipation 
of 7W. The screen grid dissipa- 100k 
tion can also limit the peak anode 
current available from the frame 
output valve because, as the drive 
is increased, the screen grid cur- 
rent rises. A resistor is usually 
incorporated in the screen grid 
circuit to limit the dissipation, but 
this resistor produces a drop in 
the screen grid potential and so 
limits the peak anode current. To 
avoid this the screen grid of the 
PCL85 is optically aligned so that 
the wires of the screen grid are in 
the shadow of the control grid 
wires when viewed from the 
cathode. This reduces the screen 
grid current considerably and 
hence the dissipation. To illustrate 
this, in the PCL85 the anode cur- 
rent above the knee is 15 times 
the screen grid current whereas in 
the PCL82 the corresponding 
anode current is only 4S times the 
screen grid current. The new con- 
struction allows the valve to be 
used without a limiting resistor 
up to a screen grid potential of 
230V before the dissipation 
exceeds the limit of 2W. 

Input 

0001 
NF 

6.8k 

HT+ 

Triode Section 
The triode section of the valve has been designed 

for use as a blocking oscillator or as a feedback 
amplifier. The first application requires a valve 
with a medium value of amplification factor, µ, a 
high value of mutual conductance, gm, and a high' 
anode current in the positive grid voltage region. 
The second application requires a moderately high 
value of u. The triode section of the PCL85 has 
therefore been designed to have an amplification 
factor of 50, a mutual conductance of 5.5mA /V 
and an anode current of 10mA with zero grid 
voltage and an anode voltage of 100V. 

The triode section is shorter than the pentode 
section and is supported. by a " balcony mica ". 
The shorter structure is more rigid than one having 
the length of the pentode section, and the valve is 
less likely to suffer from microphony and fluctua- 
tions resulting from cathode distortion. 

Heater Voltage 
It is important that the heater voltage of any new 

television valve for use in 300mA heater chains 
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Fig. I.- Typical frame timebase circuit with PCL85 valve 
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should be kept as low as possible since these chains 
are nearly full already. The heater power of the 
pentode section has had to be increased to approxi- 
mately 30per cent above that of the PCL82 to cater 
for the increased anode current, but the shorter 
triode structure has enabled the heater power of 
that section to be decreased. This has resulted in a 

heater voltage of 18V, which is only 2V above that 
of the PCL82. 

Applications 
The circuit of a frame timebase is shown in 

Fig. 1 as an example of an application of the 
PCL85. The frame oscillator is a cathode -coupled 
multivibrator made up of the triode section of the 
PCL85 and a triode section of an ECC82. The 
oscillator frequency can be adjusted by the variable 
resistor in the grid circuit of the PCL85 triode 
section. The output is taken from the anode of 
this section and fed into the grid circuit of the 
frame output valve, the pentode section of the 
PCL85. A Blumlein negative feedback network 
is used to ensure linearity of the output wave- 
form. 
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A thermistor is connected in series with the 
deflection coils to compensate for any change in 
resistance in the coils, caused by temperature 
changes. As the temperature of the coils rises so 
will their resistance increase. The resistance of the 
thermistor decreases with a rise in temperature to 
compensate for this. The timebase is stabilised 
against variations of mains potential by the voltage - 
dependent resistor across the decoupling capacitor 
in the multivibrator anode circuit. 

This circuit is intended as an example only and 
does not show the frame timebase of a particular 
receiver. The value of the various components will 
depend on the operating conditions of the receiver 
concerned. Although it is possible to design frame 
timebases for 110° picture tubes using the PCL82 
the output transformer has to be large because of 
the extra power required. The transformer design 
is particularly difficult with stabilised timebases (as 
in this example) where there is a larger standing 
current through the transformer. The introduction 
of the PCL85 with its improved anode current 
characteristic will allow smaller transformers to be 
used, with a consequent reduction in cost. 

TRADE TESTS FROM THE 
STOCKLAND HILL 

TRANSMITTER 
The Independent Television Authority announced 

that trade test transmissions commenced from its 
Stockland Hill transmitter on March 1st, 1961. 
Initially the radiated power was very slightly less 
than the full -power condition, but full -power was 
reached by about mid- March. 

Stockland Hill is 4) miles North -West of Axmin- 
ster and it will serve Devonshire and parts of Dorset 
and Somerset. 

Initially trade tests, consisting largely of Test Card 
C, are broadcast from 10 a.m. to 5 p.m. daily, except 
on Sundays. Towards the end of March it may be 
possible to extend the hours of transmission. 

The station is broadcasting on channel 9 and 
the signal is vertically polarised. The transmitting 
aerial has directional characteristics and it radiates 
its maximum power of 100kW to the North -West 
and South -West. 

The power to the South -East will be 20kW 
and to the North -East 10kW. 

ANOTHER STUDIO IN 
SERVICE 

The second of the large studios (Studio 4) is now 
in operation at the new BBC London Television 
Centre which was opened in June last year. Two 
further studios will be brought into service at the 
Centre later this year, and three more already con- 
structed are to be equipped in a later stage. 

Studio 4 will be used chiefly for light entertain- 
ment, music and children's programmes. It is 44ft 
high and has a floor area of 8,000sq.ft -the same as 
Studio 3 which is already in service. It is equipped 
with cameras manufactured by E.M.I. Electronics 
Ltd which like those of Studio 3 manufactured by 
Marconi's Wireless Telegraph Co. Ltd., are fitted 

with the English Electric 41in. Image Orthicon 
tube. This tube with its high sensitivity, good 
stability and improved signal -to -noise ratio gives 
pictures of a very high standard. Studio 4 is pro- 
vided with four camera channels and two further 
cameras can be added from a central apparatus 
pool if required. The cameras are fitted with turret - 
mounted fixed focus lenses giving viewing angles of 
9', 16 °, 240 and 35 °, supplemented by zoom lenses 
which have been newly developed for studio use. 
These latter enable a wide range of camera shots, 
continuously variable from close -ups to long shots 
to be obtained with a single camera without the 
need to switch from one camera to another while 
lens turrets are rotated, as is necessary with fixed 
focus lenses. Camera mountings include cranes, 
motor- driven dollies and pedestals. 

The Control Room Suite, containing the vision, 
lighting and sound control positions and also the 
main control desk -from which the producer 
directs the cameramen, sound crew and artists - 
looks over the whole studio through double glazed 
plate glass windows at first -floor- level. The sound 
control desk provides control of forty -three sound 
sources of which up to five may be external to the 
Television Centre. 

The extensive studio lighting system is of the 
most modern type specially designed for television. 
It includes some 330 illuminators which can be 
raised and lowered by electric hoists. The com- 
prehensive control system operated from the console 
in the Control Room Suite enables the illuminators 
to be switched or dimmed singly or in groups. The 
console embodies 20 memory combinations by 
means of which the lighting supervisor can make 
the majority of lighting changes during transmission 
at the touch of a single control. A mimic diagram 
suspended above the console shows the state of dim 
of every lighting control channel. The total lighting 
power consumption is 200kW. 

Studio 4, like Studio 3, has been designed so as 
to provide for the introduction of colour television 
later. 

w 
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HE cabinet to house the completed set is 
constructed in as simple a manner as possible without 
the use of complicated cabinet joints, and provided 
some care is taken, will amply repay all the effort 
expended. 

The whole case is covered in wood- grained plastic 
sheet, such as Formica or Perstorp, in contrasting 

BUILDING A 

CABINET 

FOR THE 

OLYMPIC 
By R. Edwards 

colour. The original is finished in walnut, with 
the panels and the frame over the tube face in 
birds -eye maple. 

Preparing Sections 

Half -inch ply -wood is used for the body. Cut out 
the bottom, sides, front and two top pieces as shown 
in Figs. 1, 2, '7 and 4 respectively, taking care to 
plane edges square and true. The two sides should 
be nailed together temporarily and planed to size all 
round; this will ensure accuracy. The ends of the 
tops and bottom are rebated }in. x tin. deep. Drill 
and countersink holes to take liin. x No. 6 counter- 
sunk wood screws. Cut out the large inspection 
hole in the bottom. 

Assembling 

Screw up the carcase without gluing, which will 
then allow for any adjustments to be made for 
squareness. 

Fit the sides to the base. It is advisable to drill 
,'-sin. holes to assist the screws to enter the edge of 
the ply. Now offer on the top pieces and bevel 
'he meeting edges to fit. A strip of wood suitably 

1. -The ventilated back -panel of the 
receiver. 

2. -The Perspex safety panel in its 
"picture frame" mounting. 

3. -The cathode ray tube support cradle. 

4. -The safety panel being mounted on 
to its locating pins. 

1 
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shaped is glued and screwed to the underside of 
this ioint to strengthen it. A bar, shaped as shown 
in Fig. 7, is mortised each end into the sides to 
divide the front panel. 

Front Panels 

Cut the two front panels from tin. ply and plane 
to a neat fit. This will ensure that the carcase is 

true and square when finally put together. If all 
proves satisfactory, gluing can now begin. Glue 
and pin a gin. square fillet ,min. in from the 
front edge to take the panels and gin. in from back 
to hold the peg- board. 

The removable shield over the face of the tube 
is constructed from wood -kin. thick, shaped as 

shown in Fig. 5 and joined together with rebated 
coroners, pinned and glued. 

Tube Support Frame 

Mark out the front panel and cut a hole for the 
tube face and speaker opening (see Figs. 6 and 7). 
Now prepare the inside frame to hold the tube, 
Fig. 6. This is constructed of lin. wood 
with rebated, glued, and pinned corners, and is 

TELEVISION 369 

fastened to the panel with countersunk screws 
entering from the front. This must be fixed into 
position before applying the plastic veneer. 

Cut out seven pieces of wood to form vertical 
slats in front of the loudspeaker opening, Fig. 7. 

These together with necessary lengths of gin. x 

rounded -edge beading for fastening in panels, 
should be ebonised and polished ready for final 
fixing. 

Plastic Sheet 

When cutting the plastic sheet, allowance should 
be made for the grain to run the height and length 
of the case with the edges cross banded and 'corners 
mitred. 

Follow the manufacturer's instructions when 
applying plastic. On new wood a priming coat of 
adhesive is recommended; it is allowed to dry 
thoroughly for some hours. 

Begin by covering the two sides, allowing an 
overhang to be trimmed off flush all round. Next 
apply the top, shaping the meeting edges to butt 

Fig.. I.---The bottom panel of the cabinet. RIPrr 

r 
2a,a 
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19/8 

--r- 

TopÁ 

4 

1`I t 

Side 2 required 
jp thick 

Overall size including 
-Top and Bottom 

Bottom 

j1tp11 16 3/8 

Fig. 2. -The sides of the cabinet. 

24 

April, 1961 

Back edge angled to suit 

Fig. 4. -The two "top" panels of the cabinet. 

Fig. 3 (below). -Front and side elevations of the cabinet 
with the main dimensions. 

16V 

14 ó' 14 

2234" 

Front panels secured by fillets at back 
and %bx !. beads in front IS 15 "x 1%2 tapered legs 

with tilt glides 
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together. Plane and file off the 
surplus material at the edges. Cut 
strips to face the front edges and 
apply them. 

Note that when covering the 
edges of the cabinet, the bottom 
edge will have to be increased in 
thickness by hin. owing to the 
fact that no veneer is applied as 
on the top and sides. This can 
best be accomplished by fastening 
a tin. wide strip of plastic 
to the underside of the front 
edge. 

The front panels can now 
receive attention, and the neces- 
sary holes be cut after the veneer 
has been applied. 

Veneer the tube shield frame 
(Fig. 5) inside and out, leaving 
the front edge to be applied last. 
The corners should be mitred. 

Front Shield 
To complete the shield (Fig. 5) 

after veneering, a brass tee strip 

Front panel 

PRACTICAL TELEVISION 

23%` 

Tube and speaker panel 

113 

igthick 
7 required 

Controls panel 

Fig. 7 (above). -The front panels and loudspeaker panel. 

371 

to suit' 
speaker 

thick) 
pV II,, 

Speaker 
baffle 
board 

Dividing bar 
between panels 

13446 Brass studs 2 required 
2BA 

A 

2BA tapped hole 

Removable cover on 
front panel to enable 
tube to be cleaned ltra Front 

panel 

1% 

Brass tee 
section 

14 "Perspex 

Section on A-A 

2% 2'r `, blocks glued to front panel 

Fig. S (left). -The "picture frame" 
mounting of the Perspex safety win- 
dow. 

is screwed to the inside front 
edge, the corners mitred, forming 
a rebate to hold the " Perspex ", 
see the section in Fig. 5. The 
brass used was cut from a length 
of curtain rail. After fitting, 
polish and lacquer. 

Cut the Perspex " to size, 
and hold in position by a small 
wooden bead. 

Two brass studs, Fig. 5, are 
fastened to the panel and fit into 
holes drilled into the edge of 
frame. Two screws in the side 
secure the shield to the studs as 
shown. 

Loudspeaker Baffle 

This is cut from sin. ply with 
a hole to suit the loudspeaker 
and screwed to two fillets, one on 
the side of the tube frame and 
one on the side of the case 
(Fig. 7). 

Base 

Screw the tapered legs to each 
corner of the stool frame and 
fasten to the cabinet. The whole 
should set back ¡in. from sides 
and front and lin. from the back. 

Fig. 6 (left). -The supporting frame. 
for the C.R.T. -also see Fig. 7 above. 

21/2 (Continued on page 380) 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents. 

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

A STRANGE FAULT 
SIR, -D. K. L. in the December issue experiences 

surges on the frame side of his receiver. He 
should, however, not be misled into thinking 
that it must be only in the frame circuits that the 
trouble arises. I had something of a similar nature 
in a set I was repairing for a customer and the 
trouble was traced to a faulty electrolytic condenser. 
The set had a double unit (100 -60µF) and there was 
apparently a leak between the two sections. 
Replacing either of these sections by a single con- 
denser cured the trouble on the bench and 
eventually I fitted a replacement for the double 
condenser and everything is now satisfactory. -R. 
RINGE (Eastbourne). 

SYNC SEPARATOR 
SIR, -In the article on Vision AGC in the 

September issue, a circuit of a typical sync 
separator is shown. I wonder if the contributor 
could let us have a detailed article on this 
apparently insignificant but all- important stage. 
One is accustomed to think of this as just a 
pentode working at the bottom of its anode - 
current curve, but from many sets which I have 
serviced, this appears to be far from the fact. Some 
makers have the valve with maximum H.T. but 
minimum screen voltage, whilst others reverse the 
arrangement. Some use a high value grid leak, 
whilst others have the usual value paralleled by 
the contrast control which reduces the effective grid 
leak. 

Another point is that some makers take both line 
and frame output from the anode, whilst others split 
these, using a split anode load, and at least one 
maker takes one output from the anode and the 
other from the cathode. Perhaps your contributor 
could explain the merits and demerits of the various 
cases.-H. D. SLINGEN (Barking). 

CHOOSING YOUR AERIAL 
SIR, -I read with interest the article under the 

above title in your October issue, but there 
were two types not mentioned. Both of these have 
enjoyed great popularity in the United States, and 
I wonder if they have been omitted because they 
are not suitable for our conditions. One of these 
is known as a " Bow Tie " aerial and the other a 
" Rhombic ". I believe some time ago the latter was 
described in these pages, but I am sure there are 
many viewers who for one reason or another would 
like to try out some alternative type of aerial. This 

is especially so in some areas where more than two 
stations can be received, and would avoid the 
erection of multiple arrays which in 'addition to 
looking unsightly also present many problems in 
view of the overall weight. -R. PEDERSEN (Rugby). 

MATCHING STUBS 

SIR, -Some time ago you gave an article on a 
small unit built around a diplexer, to enable 

one to adjust the levels of the two local stations 
so that the sensitivity control could be left 
untouched when changing over. I think an alter- 
native to this device could be constructed in other 
ways, and if so, it would enable one to carry out 
remote change -over by a simple single -pole 
change -over switch. The arrangement described 
used a resistor in the strong station feed from the 
diplexer, to reduce it to the level of the weaker, 
and I would think that a similar and simpler 
scheme would be to use matching stubs in the 
leads from the aerials. These could be adjusted 
on an actual station to provide the necessary loss 
on the stronger station, and perhaps it may even 
be possible to construct a simple network of 
resistors (they need be only ; W) to give a 
similar effect. I have not sufficient technical 
knowledge to suggest values or a circuit, but this 
will no doubt give some readers a line of experi- 
ment upon which they can embark if they have 
the time and maybe, they will let others share in 
their success -if they have any! -G. ROBERTS 
(Herne Hill). 

ACCOMMODATING SOUND 
SIR, -I have noted the controversy which has 

been raging about the line definition, and I 
know that America and the Continent use F.M. 
for sound. I believe that this helps to reduce the 
overall bandwidth needed for our double A.M. 
system. Is there not some method (I believe it is 
called sub -carrier) by means of which the sound 
could be used to modulate some part of the carrier 
not used for the transmission of intelligence on 
vision? I must confess to. some ignorance of the 
complete technique of television broadcasting, and 
only have the knowledge I have gained from your 
pages. I believe the picture actually only occupies 
a part of the complete scan (a part is suppressed 
at the top of the frame and can be seen by 
reducing the height and turning up the brilliance), 
and I would have thought the technicians 
could have found some way of getting the sound 
into the vision waveform so that it remained 
intelligible and avoided the necessity for the wide 
bandwidth which is called for today. Could it 
not be at ultra -sonic or even sub -sonic frequencies 
and afterwards brought to its normal range ? -F. E. 
RIDOUT (Glasgow). 
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DOUBLE BEAM 
"SCOPE" 

for D.C. & A.C. 

APPLICATIONS 
Engineered to precis.on stand- 
ards, this high -grade instrument 
is made available at the lowest 
possible price, incorporating 
the essential features usually 
associated with luxury instru- 
ments. 
This "SCOPE" will appeal 
particularly to Service engin- 
eers and Amateurs. A high gain. 
extremely stable differential 

Y- amplifier (30 mV /C.M.). Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable tor measurements of transis- 
tor operating conditions where maintenance of D.C. levels is 
of paramount importance. Push -pull X amplifier: Fly -back 
suppression: Internal Time -base Scan Waveform available for 
external use: pulse output available tor checking TV Line 
O/P Transformers, etc.: Provision for external - I/P and CRT 
Brightness Modulation. A.C. mains 200 /250 v. £19.19.0, plus 
P. & P. 7/6, or 50 /- deposit, plus P. & P. 7/6 and 12 monthly pay - 
mentsof 33/4. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VA LVES AND TUBE 

ALIGNMENT ANALYSER TM 
A.C. mains 200 /230 v. Provides: "Wobbulator" i swept 
Frequency) operation, for 
FM /TV alignment linear fre- 
quency sweep up to 12 Mc /s. 
From 400 kc /s-80 Mc /s. Capa- 
citance Measurement. Two 
ranges provided 0-60pF and 
0- 120pF. Special Facility 
enables true resonant fre- 
quency of any tuned cot. I.F. 
transformer, etc.. to be rapidly 
determined. Cash price £6.19.6. 
plus 5/- P. & P. H.P. terms 
25 /- deposit plus 5/- P. & P. and six 

LINE E.H.T. TRA 

SIGNAL GENERATOR 
£6.19.8 or 25/- deposit and 6 
monthly payments of 21/8. 
P. & P. 5/- extra. Coverage 
100 Kc /s -100 Mc /s on funda- 
mentals and 100 Mc /s to 200 
Me /s on harmonics. Metal 
case loin. x elfn. x 5í1n., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal modulation 
of 400 c.o.s. to a depth of 30%; 
modulated or unmodulated 
R.F., output continuously 
variable. 100 milli- volts. 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2.. 
Cash £4.19.6 or 25 /- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing 5l -. 
Coverage 120 Kc /s-84 Mc /s. 
Metal case 10in. x 6110. x 
41ín. Size of scale 6í1n. x 
3l in. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30% modulated or 
unmodulated R.F.. output 
continuously variable. 100 
milll- 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% 

SIGNAL & PATTERN GENERATOR 

monthly payments of 21/6. 

NSFORMER 
With built -in line and width 
control. 14 KV. Scan coil, 
90in. deflection, on ferrite 
yokes. Frame O.P. trans- 
former pt. 18 KV. smooth- 
ing condenser. Can be used 
for 141n., 17m. or 21 in. 
tubes. Complete with cir- 
cui t diagram. 

29/6 4 / -- P. & P. 

As above, but for 625 
lines, 12.I0.0, plus 4/- 
P. & P. 

Focus Magnet suitable for the above (state tube). 10 / -. plus 
2/6 P. & P. 

CYLDON TURRET TELETUNER 
LF. 24 /3dMc /s. Brand new, complete with biscuits for channels 
2, 4. 8, and 9, but less valves. 

1 Q¡ plus 2/6 P. & P. 
Valves required P.C.C. 84, P.C.F. 80. r 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 0 -160, 180, 200 v., 60 mA. 
6.3 v. 2 snip., 10/6. 280-0-280 80 mA, 6.3 v. 2 amp., 6.3 v. 1 amp.. 
10/8. 350 -0-350 v., 70 mA, 6.3 v. 1 amp., 6.3 v. 2 amp.. 10/8. 250-250 v. 
70 mA. 6.3 v. 2 amp., 10 /6. Postage and packing on the above. 3i -. 

SURFACE BARRIER TRANSISTORS 
Type 513305, 15 Mc /s, 7/6 each. 1009, AU 1)IO TRANSISIOIIS. 
5/- each. 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N. transistors incorporating moving coil 
meter. In metal case, size 41 z 3f x Din. Scale 
marked In gain and leakage. Complete and 19'6 Plus 2/6 
ready for use. P. & P. 

A.C./D.C. POCKET MULTIMETER KIT 
2in. moving coil meter, scale calibrated in A.C. /D.C. volts, ohms 
and miliiamps. Voltage range A.C. /D.C. 0 -50, 0 -100. 0 -250, 0 -500. 
Milliamps 0-10, 0 -100. Ohms range 0- 10,000. Front panel, range 
switch, wirewound pot (for ohms zero setting), toggle switch, 
resistor and rectifier. 19/6, P. & P. 1/6. Wiring diagram 1 / -, free 
with kit. 

£6.19.6 P. &P.5/-. 

Or 25 /- deposit. P. & P. 5/- and 
6 monthly payments of 21/6. 
Coverage 7.6 Mc/s-210 Mc /s. in 
five bands, all on fundamental. 
slow motion tuning and audio 
output. 8 vertical and hori- 
zontal bars, logging scale. In 
grey hammer finished case with 
carrying handle. Accuracy 
±1% A.C. mains 200 -250 v. 

CHANNEL TUNER 
Will tune tu all Band i 
and Band III stations. 
BRAND NEW by lamous 
manufacturer. Complete 
with P.C.C. 84 and P.C.F. 
80 valves (in series). I.F. 
16 -10 or 83-38. Also can be 
modified as an aerial 
converter (instructions 
supplied). 
Complete with knobs. 

32/6 Plus 3/6 P. & P. 

HEATER TRANSFORMER 
To suit the above, 200 -250 v., 6 /-. Plus 1/6 P. & P. 

8 -WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND 81n. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 101in. 
x elin. x 2 }in. Incorporating 6 
valves. H.F. pen., 2 triodes, 2 
output pens and rectifier. For 
use with all makes and type 
of pick -up and mike. Negative 
teed back. Two inputs, mike 
and gram., and controls for 
same. Separate controls for 
Bass and Treble lift. Resppoonse 
at from 40 cycles to 15 Kc /s., 

±2 db; 4 db down to 20 Kc /s. Output 8 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. records, 
musical instruments such as Guitars. etc. £4.19.6 pl 2 P 

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

23c HIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.R. 
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MAKER'S SURPLUS 
COMPONENT BARGAINS 
WIDE ANGLE 38 num. 
Line E.H.T. Trans. Ferrox- 

cube 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 6/6 
Frame or line block osc 

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

Cored 12/8 
Duomag Focalisers 15/- 
3(0 ova Smoothing Chokes 10/6 

STANDARD 35 mm. 
Line Output Transformers 

6.9 kV E.H.T. and 6.3 v. 
winding. Ferrox -cube . 17/8 

Scanning Coils. Low imp 
line and frame 7/6 

Frame or line blocking 
oscillator Transformer 4/8 

Frame Output Transformer 7/8 
Focus Magnets: 

Without Vernier 9/6 
With Vernier 12 /6 

200 m/a Smoothing Chokes 7/6 

L 

LIMITED NUMBER ONLY 

1 7in. TV Chassis 
NEW AND UNUSED 

200 -250 v. A.C. /D.C. Complete with 13 new Brimar valves, latest Fireball turret tuner covering all channels Bands I & III (i.f. 33-38 Mc /s). Ferroxcubc line output transformer and wide angle 90° scanning coils, ion trap, latest electrostatic focus. All first quality components. Printed circuit construction. Overall dimensions: 8 x 151ín. 
Valve line -up: 3 PCF80, 1 PCC84, 3 6BW7, 1 PCL84, 

PCL82, PY82, PL81, PY83, EY51. 
LASKY'S £1 8.19.6 Carr. & Ins., 7/6. PRICE 
Complete with valves, circuit diagram and full data. 
Circuit diagram and full data available separately 2/6. 

C. R. TUBE. Brand new Brimar C17SM 17in. C.R. Tube, 
13 amp. heater, electrostatic focus, 90° deflection. Guaranteed 12 months. List 10 Gus. 

Lasky's Price £6.19.6. Carr. & Ins., 12/6. 
SPECIAL OFFER OF CHASSIS AND ABOVE BRIMAR C.R. TUBE £23.19.6 Carr. & Ins., 19/6. 

A FEW CABINETS AVAILABLE J 
12- CHANNEL TURRET TUNERS 

New and unused. Large selection, many by famous makers such as Cyldon, Brayhead, Plessey, Cossor. etc. Let us quote for the model you require. Examples: - 
33-38 Mc /s. 6-9 Mc /s. 1 9-14 Mc /e. 14-25 Mc /e. 

29/6 (less valves. 10 / -) I 59/6 1 59/6 I 59/6 

C.R. TUBES 
New, Unused, Guaranteed. 
FERRANTI 121n., T12/44, 4 volt 
heater. 49/6. Carr. & Ins., 12/8. 
Also 9in. T9/3, same price. 
FERRANTI 17m. type TR17 /10, 
8.3 v.. 0.3 amp beater. £6.18.6. Carr. & Ins., 12/6. 

161n. METAL CONE, famous 
make, type T901 /A. 6.3 v. 0.3 amp. 
heater. £6.9.8. Carr. & Ins., 21/ -. 
REGUNNED C.R. TUBES 
GUARANTEED for 12 MONTHS 

Carr. 

12Type und £5 10 0 & 
Ins. 

14ín. rect. £5 10 0 12/6 
15m. & 16 round £5 19 6 12/6 
17ín. rect. £5 19 6 12/6 
211n. rect. £7 19 6 21/- 

20,000 VALVES In stock. Send 
for our list and save money, 
Immense stocks 01 TRANSIS- 
TORS. 

SEND FOR LASKY'S 
COMPONENTS CATALOGUE 
OVER 100 ILLUSTRATED 
PAGES, SIZE 8 x 561n. Price 2/ -. Post 6d. 

207 EDGWARE ROAD, LONDON, W.2.142 TOTTENHAM COURT ROAD, W.I. 
PADdtngion 3271/2. MUSeum 2605. 

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

KEN DAL 

THE ALL NEW 

COMPLETELY REPROCESSED 

PICTURE TUBES 

Outstanding perform- 
ance with brand 
new Mullard, Mazda, 
Emiscope, etc., gun units 

Fully screened 
with latest type 
small particle silver 
activated screens 

All tubes are 
Direct 
plug -in 
replacements 

Specially selected 
glass envelopes 

All tubes alu- 
minised for 
brilliant day- 
light viewing 

FULLY GUARANTEED 12 MONTHS 
EXACT replacements for ALL MULLARD, MAZDA, COSSOR, E.E., GEC, 
FERRANTI, BRIMAR, EMITRON, EMISCOPE (Incl. hard glass) types. 
12" .. .... £4.15.0 Gladly refunded on 14- 

14" .. .... £5. 9.0 I of . 15 -17" sizes if you 
return your old tube. 

15 " -17" .. .. £5.15.0 C.W.O. -C.O.D. Post 8 Ins. 7/6 (pass.) 

KENDAL TUBES 
LEASGILL 
MILNTHORPE 
WESTMORLAND 

A 

For Safety's Sake 
use 

AVO Prodclips 

v 

Pat. No. 748811 

ring- Loaded Clips .. with Trigger- Action Sp 

¢> PRESS TRIGGER TO OPEN 

I. 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. 

Suitable for use with AvoMeter, Multiminor Post Free 

and Ayo Electronic Test Meter Leads. 
15/ 

Der pair. t) I.TD AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VICtoria 3404 (12 lines) 

A Member of the Metal Industriçs Group of Companies 
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Trade News 
High Gain Image Intensifier 
A HIGH gain image intensifier tube made by 

the English Electric Valve Company Limited 
comprises an input photo -cathode, five secondary 
emitting dynodes and an output fluorescent screen, 
and is operated in conjunction with its. focusing 
solenoid, input and output optical systems and 
power supplies. 

The image to be intensified is focused on the 
photocathode at one end of the tube, and the 
photoelectrons are accelerated and focused on to 
the first thin film dynode. Secondary electrons, 
five or six to each primary, are emitted from 
the other side of the dynode and these are in 
turn accelerated and focused on to the second 
dynode. 

NEW PRODUCTS AND DEVELOPMENTS 

23ín., 110° TV Receiver 

A NEW 23in., 110° television receiver, the 
" Prince Regent ", model L.1000A, has been 

announced by Pam (Radio and Television) Limited. 
The printed circuit, 16 -valve chassis, has a tran- 

sistorised stage (an 0C45 transistor is used in the 
sync separator stage) and features press button 
wavechange. 

A remote control unit, capable of adjusting 
brightness and volume with wavechange, is included 
with each receiver. 

The " Prince Regent " receiver is made by Pam 
(Radio and Television) Ltd., 295 Regent Street, 
London, W.1. 

The " Prince Regent" 23in. receiver by Pam 
(Radio and Television) Ltd. 

This process is repeated at each dynode, and the 
secondaries emitted from the final dynode are 
accelerated on CO a fluorescent screen to produce 
an intensified replica of the original weak light 
image. 

Tubes have been made giving a photon gain of 
100,000 to 200,000, a gain of 7,000 being provided 
by the five stages of secondary electron multiplica- 
tion and the remainder arising from the bombard- 
ment of the output fluorescent screen. 

The usable diameter of the thin film dynodes is 
one inch. If desired, the picture may be reduced 
in size between the photocathode and the first 
dynode, so that the diameter of the input picture 
need not be limited to one inch. Similarly a 
larger picture may be formed on the screen if 
required. This image intensifier is made by 
the English Electric Valve Co. Ltd., Chelmsford. 

6,000 Me /s Travelling Wave Tube 

THE M -O Valve Co. Ltd., Ham- 
mersmith, a subsidiary of 

G.E.C., has started production on 
a new addition to its range of 
periodically focused travelling wave 
tubes. 

It is known as the G.E.C. TWC5, 
a travelling wave tube power ampli- 
fier, capable of delivering 15W in 
the 5,925- 6,425Mc /s band. 

The G.E.C. TWC5 has been 
specially developed for multi- 
channel telecommunications systems 
operating in this range of carrier 
frequencies, although the permis- 
sible bandwidth coverage can be 
considerably greater. A key feature 
is that it is easy to replace in a 
periodic magnetic circuit -a not- 
able advance over comparable 
valve types. By strict production 
control of metal and glass mech- 
anical components, and of elaborate 
pumping schedules, the tube 
promises a long life and a high 
degree of reliability, and will meet 
the most stringent requirements of 
communication systems. 

Already in current demand, this 
new device is going into repeater stations linking 
Carlisle to Kirk o' Shotts, and in both -way radio 
channels between Dundee and Harrogate. 

Equipment for both these projects was supplied 
and installed by The General Electric Co. Ltd., 
and forms the first stage in a new national broad 
band microwave network designed for the British 
Post Office. The travelling wave tube is produced 
by the General Electric Co. Ltd., Magnet House, 
Kingsway, London, W.C.2. 

Transistorised TV Camera 
THE Morhan Exporting Corp., of New York, is 

now exporting a compact, completely tran- 
sistorised TV camera, the Model TTVC, made by 
Blonder- Tongue Laboratories, Inc., of Newark, 
New Jersey, U.S.A. The camera is extremely 
versatile, featuring fully automatic operation and 
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accessory provisions for: remotely -con- 
trolled or manual lens; lens turret; 
remotely -controlled pan- and -tilt mech- 
anism; remotely -controlled optical focus 
and clip -on view finder. The camera is 
adaptable to a number of optical sync 
systems: random interlace; industrial 
sync; EIA sync (studio net operation). 
The TTVC also features power supply 
versatility: owing to the use of trans- 
istors, a power supply of either 12 or 
24V A.C. /D.C. may be used, or 117V 
A.C. 50- 400c /s. The supply voltage is 
regulated to plus or minus 15per cent 
and the unit draws an average of 12W. 
Augmenting the ruggedness imparted 
by using transistors, is modular construc- 
tion and a heavy duty steel housing, 
which also ensures maximum magnetic 
shielding. The unit is sealed to withstand 
an ambient temperature of up to 
55 °C (131 °F). Channels 2 to 6 
incorporate a crystal controlled 
R.F. modulator, and maximum 
output is 50mV. The video out- 
put level is 1.4V, and the picture 
resolution is 600 lines. It weighs 
only 1411b., and its dimensions 
are 104in. length, Bin. height 
and 41in. width. The TTVC TV 
camera is made by Blonder- Tongue 
Laboratories Inc., Newark, New ,jersey, 
U.S.A. 

PRACTICAL TELEVISION April, 1961 

The Million Dollar Camera 

SINCE its introduction into the USA just over a 
year ago, the Marconi Mark IV television 

camera channel has brought over one million 
dollars' worth of export business to Britain. Sole 
distributors of the Mark IV camera in America 
are the Ampex Corporation of Redwood City, 
California, who cover nation wide sales and 
service for all Marconi television equipment. 

A total of 70 cameras have already been sold to 
the USA, while world sales to date are well over 
200. 

The camera is extremely stable, has a short 
warm -up period, and is lightweight. The picture 
quality is provided by the English Electric Valve 
Company's 4j:in. image orthicon pick -up tube. 

The transistorised Blonder- Tongue TV Camera. 

Hungary to Build Three New TV Relay Stations 

HUNGARY is to build three new television relay 
stations under her second five -year plan, which 

began this year. This will bring the number of 
relay stations in the country to eight. 

Most powerful of the three will be sited in the 
Tokaj wine region, to give full cover to Hungary's 
eastern counties. The 20kW transmitter will replace 
the present 1kW transmitter, which will be kept as 
a reserve. 

A 1kW transmitter at Pécs is to be replaced by a 
10kW transmitter, to give better cover and stronger 
reception in Transdanubia, particularly in the 
Mecsek mining area. 

The third station will be erected 
near Ajka, at Kap Hill on the 
northern shore of Lake Balaton. It 
will serve the north, west and 
southern parts of Transdanubia. 

All three stations are expected to 
begin relaying transmissions in 
1963. 

At the beginning of this year a 
new 4kW station came into opera- 
tion on the 3,300ft Kékes (Bluish) 
Peak of the Mátra mountains, to 
give cover to the north of Hungary. 

Building of the microwave link 
between Hungary and Soviet tele- 
vision has begun, and by the end 
of this year Hungary should be in 
a position to relay Moscow pro- 
grammes. The G.E.C. travelling wave tube (see page 375). 
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TUBES 
REGUNNED 

Carriage and Insurance 
CR5192, MW22 
MW22-17. MW22 

12KPA, 121K, 
CRM121B, 0ßM122. 
MW31 /16, MW31 

141K, 7201A, 
CRM143, MW36 
171K. C17PM. 
MW43 -69. 17A0P 
401A, AW43 

Cß11828, 
MW43 -SO. CR31-1 
ÁW63 -g0. 0ßM212, 
PLEASE NOTE: 

TUBES 
l' 11 l' 

12/8 
-7. MW22 -14, 

-18 

C1213, 0ßM121, 
0ßM123. 

/16, MW31/74 
C14FM, CRM141, 

-24. MW36 
0ßM171. 0R1172. 

-80. C14531, 
0ßM153, 

DIRECT 
Due to the increasing 

and our efficient handling 

have new Guns, Getters. 
Q l' :1 1. l'l' Y G 

6 MONTHS 
SECONDS 

MW22 -140.1 £1 f 

FROM OUR FACTORY 
demand for our wide 

method; we oiler irb- 
Aquadac Coating, Bases, etc. 

l' A it A N'l' lì I: I) 
12 MONTHS 
REGUNNED 

-10 £3 

£3 -10 

£4 

-15 £4 -15 

-15 £5 -15 
listed available. S.A.E. 

range of t C:'I' 
alablc relue. 

12 MONTHS 
BRAND NEW 

TYPES 

MW31/74 

M W36/24 

£5 
CRM172 

td W43/64 
6 £6 

enquiries. 

_SPECIAL OFFERS 

TRANSISTORS 
Yellow Spot, 2/9. Green Spot, 2/8, Red Spot, 8/6, White 
Spot, 4/8, Edinwan X14104, 816, XA103 (4 M /ce), 10 / -, 
X A104 (6 /k II /cat). 12/- O.C. 44 15/8, O.C. 45, 15/ -, 
0.('. 70, 14/ -, U.U. 71, 8 / -, O.O. ... 1O-/ -, (Matched Paire 
22 /-) MONO[' nO watt power). 14 / -. t ellowf(reea, 5/ -. 

"RADAR" Cathode Ray Tube 
Tester -Reactivator 

Type 202. A must for till engineers. Limited quantity 
Only. In makers canton. With operating instructions. 
Brand new. 818.18.0. P.P. 301. 

T.V. Masks 
14ín. Standm,l lita. 4/ -. 1íín. Standard quality olio 
6/6. 1.P. i.. 

4 Speed Record Players 
Latest FMI 985 9/in. Low Flutter Turntable. together 
with light weight Starr -Galaxy dual Sapphire Crystal 
Turnover Pick -up Head. Amazing value, 08.10.0. P.P. SI -. 
Battery Model. 08.19.0. P.P. 3/.. 

CRM121A,1 
MW31 -140, £1-15 

0ßM142, 
-44. £2 

MW43 -64, 

C17BM, CRM151. £2 0ßM173. 

MW53-20. MW53 -80 £3 
Many other types not 

CHANNEL TV's 
TÁ8101 MODELS. 

Absolutely 
FAMOUS MAKES. 

Absequaly non 
value These sets are unequalled in value due to huge 

Purchase direct from source. They are untested 
and are not guaranteed to be In working order. 
CARR. ETC. 151 -. 

ff 12" - £3.19 
14 £5.19 

ALSO 12" 5 CH. TV's 55/- 
I- 14 5 CH. TV'S 85/- 

LOUDSPEAKERS 
1TOP 

18/-; 
MAKES-MANUFACTURER uFREBH. 

Silo., 18/; Sin., 19/- ;.101n., 22 /6; 12in., 25/6; 
7 a 410. elliptical, 18 = 9 r ß1n. elliptical, 22 /6; 
10 x 61n. elliptical. 23/6; 8In. Stentorian 15 ohms 
1óF810, SO / -: loin. Bronce "Wharfedale', 89/ -; 
121n. closed Field, 27/6. 
IMO PRESS. k u lain. Speakers. 29/ -. 
Si 13in. Hi -Fi 110 Watt/, 39/ -. 

COMPLETE RECORD PLAYERS 
B,S.H.UAB,4apeedAutochanger 106.15.0 
B.S.R. UAB, 4 Speed Autochanger £6.19.0 
,, +[ecruh sad. 
B.S.R. ÚA14. 4 Speed Autochanger. £7.19.0 
Cohan) Conquest 4 8p. Autochanger. £6.15.0 
Garrard Model 210 Autochanger. £9.19.6 
0o11aro 4 Speed 41549 Single Player. E5.19.0 

MAINS DRIVEN BELLS 
200/250v AC incorporates step down transformer. 
9/BeBO Od. 

LABORATORY MIRROR GALVANOMETERS 
F.cerlheJ and t'ignnle! .second .wing. Melt 
sensitivity. Heavy gnu metal cases with spare +. 

Unused !216.0 each. Postage scot 
Audiotape 

iin Plastic 150ft.8/ -; 4in.,'suntl. 10¡8: 50n., BOOR. 

18 / -; 5f In., 8.50ft. 24/8;7ín., U91í[.30 /- 
100 Resistors. 6/6. 100 Condensers, 10 / -. Lint 
Value over F5. 
External ITV Converters with power pack 
Hammered finish. ten- compact. Gain and 
Trimming control!. lasted at F7.7. Ses /- 
t'arriaee 2,6. OUR PRICE J.7 

CO -AXIAL CABLE 
Semi- Airvepacd 

10w 
tale, 1 -19 yds., 7d per 

yd.. p- A p. 113. 20 -39 yds., Bd, per yd., R A p. 
119. 50 YD. DRUMS, 24/ -. 

VALVES ALL GUARANTEED 3 MONTHS 

PL81 SOILED, AMAZING 416 VALUE AT ONLY 

SHORT 8110ßT EY51 ENDS 416 1125 ENDS 81- 
19 10 0 

0011ÁßO TRANSCRIPTION DECKS 818 15 0 
B.S.R. MONARDECK TAPE 

RECTIFIERS pl voit :14 amps., 9/6. 
250 v AO mA.. 5/-; 

EMI, 6/6; RM2, e/ -; ßM3, 9 /- ;;ßM4.16 /6; 8515, 
21/-; 
16C1.116 -1, 7/9; 18ßA1.1.16 -1, 7/9; 1881 )2.2 - 
8.1, 14/-; 14RÁ1 -2.8.2 17/ -; 1411A1.2.8.3, 20 / -. 

PM SPEAKERS Surplus 3 ohm 
Tested. t op makes, performance guaranteed. 
0!ín. rf 1- 5M. 11 1_ 7 a 4 131. 

in. 7 10in. 

* VALVES 
SPECIAL OFFER 
TO PURCHASERS 
in black type (15 ", 

2.11, 1/ -. 

BY 
I NEW 

GUARANTEED 

RETURN OF POST 
p 10 /O DISCOUNT 

of any 81X VALVES marked 
la Amin. Post: 1 valve, lid., 

LOW PRICES I 
3 MONTHS 

FREE TRANSIT INSURANCE. An valves are new 
or of fully guaranteed ea- Government or ea- equip. 
ment origin. Satisfaction or Money Beek Gueren. 
tee on goods if returned unused within 14 days. 

054 5/6 
1ASGT 5/- 16.4Q3 
1Á70T 11/9 'OATS 
105á1 9/9 
1D6 9/6 
1136 9/9 
1ß60T 9/9 
OJL4 8/8 
1LD6 9/66B06012 
11446 

y4 

/6 
1N5GT 

I/9 

185 6/8 
1T3 4/- 
21121 4/6 
9A4 $/8 
WO 3/8 
yQ4 /8 
3Q5GT 8/9 
364 61- 
3174 7 . 
6ß4b 8 6 
W40 5/- 

6V30 e 8 
3Y3OT I/- 
5140 11/- 
524 11/6 
6240 8/6 
6A7 10 1- 
1X8 19 /- 

BASOT 18 /8 
ßA88 8/3 
tAC7 4/3 
SAGS 4/3 
SAM 8/. 
RAKI 6/9 
6AL5 5/9 
6AM5 4/6 

IAMB 8/6 
B/- 
7/. 

6AU6 7/9 
6137 9/6 
6B80 8/6 
SEAS 6/- 
SEES 6/- 

/66K861 
6Bß6 6/- 

613R7 9/3 

613W7 6/6 
IBEB 6/8 
604 8/6 
806 6/8 
ßO8 4/9 
609 9/6 
6CD6G 18/8 
90M6 9/0 
BDl 98 
BD2 8/9 
e03 12 /8 

ßF1 0/2 
RFSG 6/3 
ßF81 7/- 
6F13 8/6 
ßF13 8/9 
6F14 !Al 
6E15 9/6 

OF33 6/9 
ßG8 3/_ 
6E6 2/. 
875 4/8 
6156 2/9 
6JSGT 8/9 
ßJß 4/- 
0.17 7/9 

6170 6/6 6X2 8/9 
6J70T 7/0 6X4 5/6 
678 8/6 0X50 5/6 
6K60T 6/6 6X5GT 6/- 
6K7 5/9 7A7 10 /8 
6K70 P/3 7B5 12/6 
6K7GT 6/- 788 9/6 
6118 10 /- 787 7/3 

5/6705 716 

6KSGT 10 /- 7C3 7/3 
BLl 11 /9 

7H7 7/6 

6L7 
7/6 7117 9/6 

617 91-707 9/6 
öLlO 7/6 797 9/6 
ßL18 9/- 7V7 7/9 
BLIP 16/6 7Y4 7/- 
6LDS 8/8 77.4 7/6 
6LD12 7/6 SD3 8/6 
SN? 8 /61001 19 /- 
ßN7 fí/810034 

6/9 8P1 14/- 10F1 6/9 
61,96 9/- 10p9 10¡g 
6P28 12¡fì 10114 8/- 
B07ß 8/9 1OLD8 8/82áY66 

6ß70T 7/6 10P131ß 
8/9 

6AÁ7 6/9 10P14 9/6 
6807 4/9 10P1Á 8¡ 
6SH7 

5 ¡812Aß7 6/9 
SSK7 6/8 12AH8 9/0 
68L7GT 8/- 12ATß 7/9 
68N7GT 4/9 12ÁT7 5/9 
tSQ7 6/312.4177 6/6 
6817 5/- 12AX7 7/- 
61340T 10 /6 12ßA8 8/- 
61,150 9/8 12BE8 8 /996L6OT 
ßV80 6/6 121317 10 /8 
6VBGT 8/S 1208 8/6 
4 lb!. 2' -, 7 lbs. 2'9, 

TRADING 

12101 32 /6 
12J6GT 3/6 
12K70T 5/6 
12K8GT11/6 
12K8 12 /8 
12Q7GT 5/8 
12807 8/- 
12877 5/6 
120K7 5/875 
1266170 T8 /6 

1457 14/9 

19BG6G15 /- 
ß0D1 9 /611íZ8 
ß0F'7 9/6 
20L1 18 /6 
20P1 11/6 
20Pß 12 /6 
20P4 24/- 
ß0P6 12/6 
24Á6G S/- 
SOLBG 6/9 
2ILSOT 9/- 

9/- 
2áZ40 6/- 

25'!.8 9/. 
-ß76U 18/. 

30F3 7/8 

90FL1 9/6 
90F1 7/9 
30P4 12/6 
SOPII 8/- 
3OPIS 7/9 
3OPLI 10/6 

9/- 
35W4 8/0 
35Z40T 5/6 

15 lbs. 3/6, 

36160T 8/8 
42 7/8 
43 7/6 
SOCS 9/6 
50L6OT 9/8 
63KU 10 /8 
541CÚ 8/9 
618PT 11/- 

8/- 
77 6/B 

80 6S/ß 

90AV 4/6 
10 /8 

185BT /- 
729A 5/- 
807A 5/- 
807E 3/9 
808 16/- 
954 2/- 
965 a- /9 
858 2/9 
5763 10 /- 
0001 4/- 
9001 6/9 

ATP 2/9 
ÁZ31 9/. 

BUS 4/9 
CBL31 21/- 
CCH35 17/6 
CL33 18 /- 
D63 1/8 
D77 3/9 
D152 6/6 
DA30 12/6 
DABS 218 
DAC32 9/9 

etc. No 

DAP91 5/3 
DAF98 7/9 
DF33 9/9 
DF91 4/- 
DF98 7/9 
DHSS 8/9 
DH76 6/6 
Dß77 7/- 
DK32 11/9 
DK91 6/- 

DK96 7/9 

DL35 9/9 
DL82 9/8 
DL91 8/9 

DL94 7/- 
ÚL96 7/B 
RAID 9d. 

EAS 1N 7/6 
EAF42 8/6 
EB84 1/6 
REM 7/- B41 
EB91 3/0 
macs 9/- 
EB033 5/- 
E8C81 7/9 
F.61;ß1 7/9 

EBF99 8/6 
EBL21 14/- 
EBL31 21/- 
ECES 3/9 
EC90 8/6 
E091 406 
ECC31 9/8 
Been 4/- 
ECM 4/0 
ECC34 9/- 

ECC35 6/9 
ECC81 5/9 
ECC82 8/6 
ECCS3 7/- 
ECC84 8/9 
ECC85 8/8 
FCF80 9/9 
ECF82 9/9 
ECH21 14/- 
ECH35 9/6 

ECH91 6/g 

ECL82 10/8 
E('L88 34/8 
FF ̂ 2.2 12 /- 

EF 9 ,8jí8 

EF40 18/8 
EF41 8/6 

EF50 -Bß2 /e 
EF50 -USA 

2/6 
10Híí4 3/8 
EF80 5/8 
EF85 7/- 
ßF8ß 10/3 
EF 

3/6 EF91 8/8 

EF95 8/9 
EK3.2 7/9 
ELI? 4/8 
ELM 9/- 
EL35 8/6 
EL37 11/6 
EL38 We 
EL41 8/6 
ELl9 9/6 
EL84 7/- 

EL91 4/9 
EM34 8/6 
EM80 9/8 
EM81 9/3 
EM84 9/9 
EROS 10/6 
EN31 18 /- 
EY51 
SMALL 8 /9 

EY88 9/- 

107.40 8/9 

EZBO 5/3 
EZ81 7/- 
OT10 7 ¡- 
ßZ32 8/9 
ßy.97 30 /8 
HL41DD9 /6 

7/6 
KL36 7/B 
ßT39 B/9 
KT380 6/6 
KT96 9/- 
KT44 9/6 

61 9/- 
KT63 6/8 
KT86 12/6 

KT88 14/- 
KTW61 5/6 
ETWö3 4/9 
KTZ63 6/8 
LOS 2/9 
LN152 7/6 
LZS19 7/6 
MU14 S/- 
N37 11/- 
1478 16/- 

N108 18 /. 
N152 10 /6 
P41 4/6 
P131 2/8 
PAB08011 /- 
PCC84 7/6 
PLC56 9/8 
PCC88 19/. 
PCC89 13 /9 
PCF80 7/6 

PCLg9 8/6 

11/6 PCL94 9/9 
PEN25 4/6 
PEN46 7/8 

pÿ98 e8 
PLIS 11 /- 
PL38 14/8 
PL81 9/g 
PL88 7/8'39 
PL84 11 /. 
P5180 9 ¡9 
PX26 16/- 

PY92 10/6 
PTA() 7/- 
py81 

6/9 
PY83 8/- 
PESO 12 / -'8Lß1 
R15 12/6 
R19 12/6 
81:16 9/- 
826 3/9 
SP41 2/8 
SP61 2/6 
S'ß6 1 /. 
4U2160Á4 /6i 

T41 7/6 
TODO 7/- 
U14 8/. 
Ul8 8/6 
USE B/9 
U24 I. 
1126 15/6 
U26 11/- 
U31 7/3ÚL46 
U35 8/9 

1148 
26/6 
8/9 

U52 5/. 
um 5/6 
Ú7g 6/6 
U281 9/I 
U281 9 ¡6 
U282 15/. 
11909 12 /6 
Ups 8/B 

u/- 
U403 6/6 
'801 19/- 
UÁ 1 . 9/- 
DAF42 9/- 
4ßu S/- UBC41 8/8 "- BC81 10 /- 
UBF89 9/6 

14/6 
110084 14/6 
UCC86 6/- 
11CF80 17/. 
11Cß21 14/6 
1701142 7/9 
UCH81 9/I 
UCL82 U/S 
170L89 18/6 

UF41 S/8 
UP42 6/9 
GYRO 9/- 
UFOS 9/- 
Ur g6 14/8 
ÚF89 7/9 
U1641 7/6 
17L44 12/8 

9/9 
ÚL84 7/9 

ÚU60 12/6 

UU8 25/- 
UYIN 11 /. 
ÚY91 11 /I 
ÚY41 6/6 
IIY86 
Vß306 /80 

Vß160190 
V. 
6/8 

W61M 11/- 
W76 8/6 
W77 4/9 

%611 12¡8 
X63 9/6 
X65 11 /. 
Xß6 11/- 
X781 9/6 

14 6 
X78 16/6 
X88 6/6 
288 9/3 
Z68 9/6 
Z77 8/6 
Z152 6/3 
Z719 6/8 

Post. 2 lbs. l'6, 

TECHNICAL 
C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS. 

C0.35ä 35i FRA T ONO ROAD( PÓRTSMOUTH. 

SNIPS kl. 
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LINE OUTPUT TRANSFORMERS 
SCAN COILS 

AND ALL TIMEBASE COMPONENTS 
For All Makes and Models Old and New 

BY RETURN OF POST 
(C.O.D. or C.W.O.) 

ALL COMPONENTS BRAND NEW GENUINE REPLACEMENTS 

WE HAVE THE MOST COMPREHENSIVE STOCK IN THE COUNTRY 
(Please enclose S.A.E. with all enquiries) 

NEWBURY RADIO 
272 ROMFORD ROAD, FOREST GATE, LONDON E.7 

MARyland 3100 MARyland 3739 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12 -14" £4.15.0 

15"-17"15. 5.0 

21£7.15.0 
CASH WITH ORDER OR 

PRO FORMA, ADO 12'6 FOR 
CARRIAGE ANO INSURANCE. 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35, SACKVILLE STREET 
LONDON, W.1 
REGENT 004 

REPLACEMENT 

g 
- °L= 

R 
- E 

g 

VALVES 
SALVAGE GUARANTEED 

9d, each 7/6 doz. 
1158, 3D6, 4151, 6B7, 8B8, 68A7, 
8152, 9D2, 12E4, 1502, 18, 75, 78, 
21GVPT, 1203A, 2050, 5151, 7193, -. 

- 4 AR6, ARP18, Dl, EA50, EB34. ir _ U EF38, EF37, EF50, GT1C, 11T24, 
NOT2, PM202, QP21, SP41, 8061, 

I T4I, TT11, VR21, VW48. 
219 each 301- doz. 

L 6C4, 6F1, 6E12, 6E13, 6E14, 6E15, 
615, 6K7, 7D5, 8D3, 10F1, B96, T DF66, EF42, EF91, EF92, EL32, 
KT81, KTW61, P61, PEN45, 

2I 1 n. 06.10.0 PEN46, U22, U281, UF41, VP41, 
WITH VP133, 277. 

519 I7in. [5.10.0 
OLD 

each 601. doz. 
6E5, 10P14, 6D2, 

12, 14, 
2AT78 

20P1,v ECCA1. ECM, 
TUBE ECM, ECL80, EF80, PCC84. 

151 n. f4.10.0 PCF80, PL81, P1.82, PL3S, PY80, 
PY81, UL46. 

12 months Guarantee 719 each OS/. doz. 

Terms available over 10 weeks. 
5174, 5Y3, 6CK5, 69L7, 68E7, 
12117, 10P13, 12Q7, 2001, 35Z4, 
451U, DR76, EBC33r ECH35, 

CARR. & INS. 15/6. EL38, EL41, KT36, PZ30, TH233, 
PL38, 1:76, W76. 

C2 extra without OLD TUBE 
post and Packin Ón Ì valve refundable if OLD TUBE 

received within 14 DAYS 
7d. On 6 valves 1/6. On 12 

valves 2/6. 

JUST ARRIVED! 
Complete 17in. TV 

19 Gns. r 

All excellent 15 valve esRental Table 
models. Famous manufacturer. Tuned 
ITA /BBC. 171n. Tube guaranteed 12 
months. Chassis I valves -9 month,. 
Terme available. Personal collect ion, Ion, yf 
delivery by arrangement up to 100 miles, 
special rate. 

4 ' 
- 

LATEST DUKE & CO. (LONDON) LTD. °`O,. 0 a.m. 
FREE to p.m. 
1,16T 18T 621/3 Romlord Road, Manor Park, E.12. Half day 

Phone: ILFord 600113 Thurs. 
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Television 
Trimmers 

By L. E. Higgs 

UITE rightly, severe warnings about the 
trouble that can be caused by tampering with trim- 
mers in tuned circuits of TV receivers are given in 
most servicing information aimed at both experts 
and enthusiasts. Certainly slugs and trimmers are 
best left well alone when a set is in good order and 
should never be altered in setting when a failure 
suddenly occurs in the set. There is a great tempta- 
tion to try twisting this one or that one to " see if 
it makes it better " when an abrupt change in the 
performance of a receiver indicates clearly that a 
breakdown in a component has taken place. 

There are however a number of actions that can 
safely be made to check a receiver exhibiting certain 
permanent effects that may be attributed to tuning. 

Sound -on- vision 

This effect is the shaking and wobbling of the 
picture during loud sound passages; sometimes the 
effect is so severe that the vision synchronisation 
fails completely for short periods. First make sure 
that this effect is not due to overloading from too 
strong an input. If it happens only on the strongest 
station, then reducing the sensitivity may clear the 
trouble and if the weaker station is now too weak, 
an attenuator in the strong station aerial lead will 
put this right. Some sound -on- vision is due to 
microphonic valves and disappears when the volume 
is turned down -a tap on the silent cabinet brings 
rolling waves across the picture showing a micro - 
phonic valve is at fault. The most common reason, 
however, is misadjustment of the local oscillator 
particularly if the trouble is on one channel only. 
On thirteen channel receivers, removing the channel 
selector and turning the coarse tuning slug is often 
sufficient and, if the core is at the full extent of its 
travel, remove the coil biscuit and see if the core 
is cracked or crumbled - if so replace it. If 
not, tune in the station and with the turret 
open squeeze up the turns of the coil or open 
them out slightly with a non -metallic probe 
until the adjustment is midway. If the sound - 
on- vision is not attributable to any of the above 
reasons and you have reason to believe that the I.F. 
tuned circuits are untouched and the trouble is 
equal on both channels, try adjusting the turret out- 
put I.F. coil (Fig. 1). This may be located on the 
top of the turret, in the turret, or on the main 
chassis usually with a screened cable from the turret 
connected to it. Providing that you make a note 
of how many turns you alter it (not more than 
three) and the direction in which you turn it, using 
a wedge -ended knitting needle and that you replace 
it exactly before touching any other adjustments, the 
ratio of sound to vision will be corrected and the 
sound disturbance will die away as the correct 

A SIMPLE GUIDE TO TUNING TV 
RECEIVERS 

point is reached. Tune during loud musical pas- 
sages and stop when the correct point is reached or 
the picture which brightens slightly during this 
operation will become slightly " smudgy " -a sign 
of narrow bandwidth (Fig. 2). 

Vision -on -Sound 

This is the reverse to the effects described above 
and can be recognised as a rasping buzz heard on 
the sound which varies slightly with picture con- 
tent. Check for overloading, local oscillator tuning 
and the turret output check described above. If 
the picture is clear with sharp edges on the 2.5Mc /s 
grating (Fig. 2), in the centre of the tuning signal 
then leave the tuning set for this clear result and 

Oscillator 
alignment 

Sound 
on 

Vision 
Ratio 

Fine 
Tuning 

Fig. I (above). -A turret -tuner adjustment points. 

Fig. 2 (below). -On the test card, poor H.F. vision 
response is indicated by indistinct vertical gratings. 

Muzzy, 

verticals,, 
Poor H.F 
Vision 
response 

Sharp, 
clear -cut 
edges to 

/verticals 

Good H.F 
Vision 

response. 

trim the sound I.F. coils slightly for increased 
sound output with reduced buzz. Make a note 
of each adjustment and restore it to the original 
position before touching another. The sound I.F.s 
can be located by working back from the sound 
detector -touching the grid of the sound I.F. valve 
causes a noise; if a vision valve grid is touched in 
error this will produce a flash on the screen. 
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White -after -black 
This common defect can be caused by many 

things. If on one channel only, it may be due to a 
negative ghost picked up on that section of the 
aerial. Try variations in the aerial position first. 
Some tubes with reduced emission give an astig- 
matic halo effect on one side that might be mistaken 
for this effect. Altering the brightness will cause 
this white strip to fade out or increase if the trouble 
stems from the tube. Ringing deliberately intro- 
duced in some sets to raise the H.F. end of the vision 
response, can be offset by adjusting the vision 
detector output winding core a little. This core is 
located in the can that is closest to the vision 
detector and near the video output valve. There 
may be one or two cores so try each separately, not 
more than two turns, observing the picture at the 
right -hand side of a deep black upright. Leave 
whichever one makes the best improvement and 
always restore the other back to its original position. 
Identification of cans 

The guide given here is intended to aid the 
owner of a TV with no service information at hand. 
If you are in possession of a service manual for the 
set, even if it is now in good working order, identify 
the tuning cores and their purpose from the service 
sheet and mark each with its function in pencil on 
the can side in the following way, it can save you 
a lot of trouble in the future, e.g.: L7 sound I.F. 
38.15Mc /s; or L9 vision output 35Mc /s. 
Flywheel Synchronisation 

In a number of receivers employing flywheel 
synchronisation there may be found separate from 
the other R.F. cans a screened coil assembly in the 
region of the line timebase. Usually on this can are 
two slug or pressure trimmers accessible through 
holes in the can. These are line phasing and fre- 
quency controls. The symptoms that indicate 
adjustment is needed can be: 

(a) horizontal lock is at the extreme end of its 
range with occasional uncontrolled line slip. 

TELEVISION April, 1961 

(b) picture pushed over to one side of the screen 
with some fold -over at the edge and the shift 
control at its limit. 

For symptom (a), providing the defect is due 
to adjustment and not a faulty valve, set the 
horizontal hold to midway and adjust the control 
that exercises most effect on the synchronising until 
a locked picture is obtained. Do not adjust both 
at once. 

For symptom (b), the control that has least or 
no effect on the line hold when adjusted is the 
phasing control and if the circuit is in order and 

Fuzzy RH. edge Normal 
Vision RE loss Clean edges 

Fig. 3.- Tuning indications from 

'White after Black' 

test card blocks. 

only out of adjustment then the picture can be 
pulled across the screen to normal, unrolling the 
vertical fold -over and centered properly with the 
picture shift. It is advisable to check the ion trap 
magnet after this as they are often deliberately 
adjusted not for maximum brilliance when this 
fault is present but to centre the picture. 

Remember in all of the above mentioned adjust- 
ments that provided there is a logical reason for 
adjusting trimmers, that only one at a time is 
adjusted and that they are replaced exactly if the 
expected result is not obtained, there is no need to 
regard TV trimmers with awe. 

The "Olympic" Cabinet 
(Continued from page 371) 

The stool base is made up as in Fig. 9 and is of 
gin. wood. The frame is cut away to coincide with 
the major part of the hole in the bottom of the 
cabinet. 

PP096i0i. 
196 0006111 

.!o9s011 
D4111000 

Ventilation holes. -. - 

(drilted on a grid of 
i'squares) 

Back 
1g thick 

Hardboard 

Fig. 8. -The ventilated back. 

3/8 x 54 rebated fillets to slide in inspection cover 
of 14 ventilated hardboard 

Fig. 9. -The stool base. 

Rebate tin. x tin. strips to form runners to hold 
the inspection cover, and .pin and glue them to the 
base, as shown by the dotted lines in Fig. 9. 

(To be continued) 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1961 PRACTICAL TELEVISION 381 
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A NEW-PRACTICAL bYAY 
of UNDERSTAND/NG 

Radio Television Electronics 
Including: Transistors; VHF/FM; Hi -Fi equipment; Computors; Servo -meths; Test Instruments; 

FORPhoto -electrics; Nucleonics, etc. 

...Your Career ...Your Own Business ...An Absorbing Hobby 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 
using specially designed equipment on a "do- it- yourself" basis. ' 

You learn by building actual equipment with the big kits of components which we send you. You advance by 

simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 

L 

To RADIOSTRUCTOR (Dept. G102) 

READING, BERKS. 

Please send brochure, without obligation, to: 

* Name 

Address.....__, 

4/61 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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BRAND NEW TUBES 
12 months' guarantee 

TOP CLASS MAKE 
CA R R. & INSURANCE PAID 

12" M W 31 -74 etc. L5.5.0 

4 
rr MW 36 -24 etc. 

(in short supply) v O 
17° CRM 171, 172 £7.0.0 

LINE OUTPUT 
TRANSFORMERS 

Direct Replacements for 500 sets. 
Baird, T29, T163 .. .. 53/- 

T164, T167, T172, 2014.1712 . 60/- 
B sh, 12A. 1A, 13; 12A. 

B; 
; 

TVF 12A, 
46/- 

TV12AM TV22, 24; TRG24, TUG 24 .. 130/- Cossor, 930, 931. 933, 934. 948. etc. .. 58 /- 
Ekco, 

231; SC311. etc. 
164 555/- 

Ferguson. 841, 2, 3; 941 to 945 .. .. b5Ì - 
990T -998T; 103-145T; 203 -246T .. .. 66/8 Ferranti, 14T3, 14T4, 17K3, 17T3 .45/- 
14T2, T1205. T1215, T1225, T1325, 
T1905, T1415, T1425, T1505, TI825 .. 65/- 

G.E.C. and H.M.V. mostly 55 /- to 80 /- Invicta, T101 -104; T108 -110 .. 52/- 
T114 -126' T133 -142 .. .. 60/- Murphy, 114C, V116C, v118C .. .. 45/- 
V120 1)160 V176 V200, V2020 .. 57/6 Philips, 114 OF /í1M, 115 U, 1437 il. 
1448 U. 1728 U, 1746 U, 1747 U .. .. 85/- 
383A, 963A, 563A, 683A .. 60/- 

PCTM4 
Vâl 

VT4 V7, T7? .. 60/- 
g 

Ultra, 815.917 (with rect. etc.) 85/- 
Add 2/8 post. 

SPECIAL 1 NEW L.O.T. COMPLETE 
with: - Linearity and width controls. - EY86 base and top cap. - Valve con -, 
nectors. - E.H.T. leads. - Circuit 
diagram. Beautifully made. 
post 2/6, ONLY Ì 

IS IT THE L.O.T. 1 - 

Be SURE with the SKANTEST. The most 
compact low -priced line output and time 
base component shorting turn tester. 
Will indicate even one shorting turn. 
27.10.0. Carriage s / -. 

1ALHE`ARPIECE'forr transsiistor sets. 
Complete with transparent ear insert. 3 
feet very fine cord, sub- miniature plug 
and socket. 12/8 ea.. Post 11 , 

BBC TRANSISTOR RADIO 
Two transistors and diode. Medium and 
Long wave. Complete kit with circuit and 
wiring Instills., 32/6. Earphone. 8/8 extra. 
Miniature 

Full 
Earpiece. 

Bdp- 
plus lead etc.. 12/6 

MAINS oudeTRANSFORMERS-SPECIAL! 
Semi- shrouded, 

well-known 
rough. Ex new 

equipment. By wll -kno manufacturer. 
v. at 80mA. 6.3 v. at 3 amp. 5 v. 

at 2 amp. ONLY 13/8 ea.. plus 2/6 P. & P. 
POCKET VOLT TEST METER. Two 
D.C. ranges, 0-25 v. 0-250 v. with test 
prods and leather case. 12 /8 ea., P. & P. 1/6. 

RECORD PLAYERS 
Famous B.S.A. PL AuSdchanRer. 
4 speeds, plus manual play: intermixes 
7. 10 and 121n. discs. With Full -Fl crystal 
turnover head. 28.15.0. 
The Supreme COLLARD CONQUEST- 
1980. 4-speed, mixer, autochangqer. plus 
manual.Witb turnover Crystal P.U.27.15.0 
Collaro Junior. 4- speed, studio P.U. 
Single play. 24.10.0. 
Carriage, etc., on all record players 5/ -. 

TAPE RECORDER DECK 
The Collard "Studio" Transcriptor. 
Latest 1960 model. 3 speeds-3 separate 
motors, digital counter, press button 
switching, provision for extra stereo head. 
Brand new -guaranteed. With spare 71e. 
spool' 212.10.0. Carr. 5/- (list price C16.16.0). 
HI -FI JASON Constructional Kits 
Also Leak. Quad, Prix. Wharfedale, Rogers 
Goodman etc. Leaflets available. Let us 
quote for your requirements. 

Completely REPROCESSED 
to makers' specifications! 

Rebuilt, Rescreened, Realuminised 
17" MW43-64, 43 -69 

Carriage FREE £6.6.0 
í g That "difficult" tube? Let us quote. 

VALVES ! UNUSED. 
£0081 5/- 
ECC82 6/- 
ECC83 6/- 
EB91 3/6 
EF91 3/- 
OZ4 5/- 
85A2 12/6 

Post 6d. per valve. 

GUARANTEED. 
8CH6 8/- 
6F1 12/8 
6F14 15/- 
8g7GT 8/8 
706 8/- 
7H7 7/- 
12E1 12/6 
Insur. ed. extra. 

TRADE ENQUIRIES INVITED 

S.A.E. with enquiries please. I%TF S WAY RADIO S Westward Way 1 i Preston Road, Harrow, Middx. 

AERIALS 
BAND 1 BAND U BAND HI 

Combined Arrays 1 and HI 
1 +9 Element Loft Mounting .. 38/3 
1+5 Element Loft Mounting .. 46/9 
1 +3 Element Wall Mounting .. 45/3 
1 +5 Element Wall Mounting .. 61/- 
1+3 Element Chimney M'ting. 57/10 
1 +5 Element Chimney M'ting. 88/9 

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

Band In 
3 Element Yagi Wall Mounting 33/- 
6 Element Yawl Wall Mounting 43/- 
9 Element Yagi Wall Mounting 58/- 
Chimney Lashing Mounting add 10/- 
Double 6 Array, only with clamp 83/- 

Band H 
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 .. 9/3 
Band I Insulator With Two 9 inch Dipoles For 1 or 

1 Inch Booms. Complete .. 19/5 
8 inch LashingiKit, 12/11. 79 inch Lashing Kit .. 14/8 
8 inch Wall Bracket With U Bolts.. .. 7/10 
1 -1; 1 -1 inch Clamps. 3/10. 1 -2 inch Clamps Universal 5/4 
Bracket Repair Kit, J Bolts; U Bolts; 20ft. Lashing 

Wire; Thimbles; Corner Plates .. .. .. .. 6/ 
Insulators, All Types .. .. (Enquire) 
Co-Ax. Semi Air Spaced, 7d. yd. . Plugs. 312 
Send 6d. for Lists. Please state 'Channel when ordering. 

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

WALKER & SQUTIRES 
I'I \NON. STREET, TUNSTALL. STOKE -ON TRENT 

Phone: Stoke -on -Trent 88767 

FACTORY REBUILT 

TELEVISION TUBES 
After considerable development work and 
extensive trials under working conditions. the 

manufacturer is confidently offering an 

18 MONTHS' WRITTEN GUARANTEE 
on all tubes 

To ensure extreme reliability, not only are the 
best available materials used under controlled 

conditions, but all tubes are given - 
12 THOROUGH TESTS 
after completion of the processes 

12" ... £5.7.6 
14 " -16" ... 25.10.0 

Allowance on old tube 10/- 
17" ... ... ... 26.19.6 

Allowance on old tube 20,'- 

21" £8.19.6 
Allowance on old tube 30/- 

C.W.O. or C.O.D. Carr. and Ins. 10,- 

TELEVIEWER SUPPLIES 
95 Caldmore Road, Walsall, Staffs. 
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FOR many years Friday night 
has been known as the night 

for letting your hair down and 
washing it. So far as television 
viewers are concerned, late Sun- 
day night is the time to pin it up 
again to face the problems of the 
coming week. For a long time, 
both BBC and ITV channels have 
been competing with serious plays, 
to bring you down to earth again. 
Many of these are specially written 
for television but few of them 
rise above the tedium created by 
overlengthy treatment. Dustbin 
and kitchen -sink dramas have 
been enjoying a transient success, 
carrying a " message " in the live 
theatre in London and now they 
have spilled over into television, 
not only to Sunday night but to 
other days of the week. 

When asked if his cinema films 
carried a " message " Samuel 
Goldwyn answered that if he 
wanted to send a message, he 
would use Western Union Tele- 
graph -his films were for enter- 
tainment purposes only. Never- 
theless, some of his films have 
followed the general trend of 
debunking convention. 

Thursday Plays 

One recent Thursday BBC and 
ITV competed with plays dealing 
with the reactions of a son to the 
unexplained marital problems and 
frictions of his parents. ATV's 
" The Savages " told a good story 
well acted and beautifully pro- 
duced, but hardly calculated to 
cheer the family circle at home. 
Hennie Scott gave a most con- 
vincing and appealing juvenile 
performance, though at times he 
was a little inaudible. Neverthe- 
less this play retained one's 
interest mainly on account of 
comedy relief lines from Victor 
Maddern and Maggie Smith play- 
ing far -from -Virtuous characters 
in a light manner. BBC's " The 
Brink ", set in a lower social 
strata, dealt with the effects of 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

family strife upon a youth just 
starting to earn his own living. 
Both plays were interesting, both 
overlong and heavy going for one 
evening. 

"The intervener" 
Much better was the BBC's 

" The Intervener ", the last of a 
series of serious plays especially 
written for television, in which 
Alexander Knox starred. Playing 
the part of a highly respectable 
and somewhat pompous solicitor, 
this fine actor compelled attention 
as a legal drama unfolded. He 
became the dupe of an attractive 
woman who, in the days of Mel - 
ville's melodramas, would be 
called an adventuress (played by 
Lana Morris). Indeed, here was a 
play in which even the dimmest 
viewer could detect the good 

characters from the villains. No 
hanky panky! and I must say it 
was rather a relief- especially 
when a somewhat contrived 
dénouement resulted in a highly 
satisfactory story ending with the 
villainess confounded and virtue 
rewarded. Triumph for the hero 
and heroine -Philip Bond and 
Margaret Tyzack! Harold Clay- 
ton's production was first -rate 
aided by excellent atmosphere 
provided by Roy Oxley's settings. 

Captions 

THE days of elaborate captions 
are over -at least for the time 

being. Plain, straight type, clear 
and readable, are the most pop- 
ular with viewers. Graphic 
artists at -the BBC and ITV pro- 
gramme companies devote more 
of their time to diagrams, maps 

.: k+h.\et a 23, <5t : a. .. 

Tubes and speakers, conveyed by chain railway from the stores, 
hang overhead as this operative completes another stage in the 
production of an Ultra television set at the company's large factory 

at Gosport. 
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and other specialised work, leav- 
ing the run -of- the -mill captions 
to be turned out on a printing 
press. Some of these presses are 
expensive variations of the instru- 
ments that turn out show -cards 
for the big stores, in which hot - 
press methods emboss white let- 
tering on black or grey cards. The 
introduction in several studios of 
the new Pye caption machine, 
which automatically presents any 
of the forty -eight title cards at the 
touch of a button, has probably 
accelerated this trend. 

I wonder what I'vould have 
happened if, as with motion 
pictures, television had been 
perfected before sound radio! I 
suppose we would have had cap- 
tions for every speech by an 
actor, as in silent films, and would 
play our own background music 
on a gramophone! 

Mid -day Programmes 

WHAT goes on at home 
during. the day ?. I imagine 

that the majority of readers of 
this journal have a vague and 
sketchy idea that the little woman 
at home, be it wife, mum or land- 
lady, is industriously engaged in 
a complicated agenda of shopping 
and household chores. It is only 
when he is ill in bed that the im- 
mensity of their daily task is 
actually brought home to him, 
with the vacuum cleaner buzzing 
in his ears, washing machines 
ominously rumbling, and the shrill 
tones of an argument with the 
milkman, all registering purpose- 
ful activity. 

About one o'clock there is a lull 
which would be silent were it not 
for the sound of the Light pro- 
gramme or a lunch -time television 

,show. For, in these enlightened 
days, the busy little women 
snatches a midday snack of non - 
starchy food, puts her feet up for 
a few minutes and relaxes in front 
of the "telly ". 

Although the mid -day pro- 
gramme is officially considered to 
be at an " off -peak " viewing time, 
its appeal is selective and effective. 
" Lunch Box " from ATV at 
Birmingham has been running for 
years and has a big following, as 
demonstrated by the fan mail. 
Tyne Tees and Southern also put 
out light programmes at this time. 

Transmitter Range 

CHANNEL twelve has been 
rather an unknown quantity 

for television in this country. The 
first transmitter to use this chan- 

nel is Caradon Hill, one of the 
ITA stations that will shortly be 
radiating the Westward pro- 
grammes. The first reports from 
dealers and the public when the 
full -power test transmissions com- 
menced were therefore of unusual 
interest. They have revealed a 
surprising freak range in some 
directions, with good pictures and 
sound reported from Guernsey, 
Cork in Eire and in the Swansea 
district of Wales. Vertically 
polarised, like the BBC's TV transmissions from North 
Hessory Tor Station, the ITA 
test signals from Caradon are 
being picked up by many viewers 
within the normal range on their 
ordinary BBC aerials, without 
adjustment other than retuning. 
The same kind of thing happened 
when Tyne Tees opened in the 
North -East. There is a risk, how- 
ever, that though the pictures may 
be quite strong, the mismatched 
aerial may restrict the bandwidth 
of the received signal and the 
definition of the picture may not 
be as good as when picked up on 
the correct type of aerial for 
channel twelve, pointing in the 
right direction. Caradon Hill is 
near Liskeard, Cornwall, and the 
750ft mast is on ground already 
1,200ft above sea level. So the 
station has a very good " spring- 
board " for radiating its 200kW 
signal to cover Cornwall and 
West Devon. The second ITA 
transmitter for this region is at 
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Stockland Hill, near Axminster, 
and will operate on channel nine. 
Both transmitters will receive 
programmes from the ITA net- 
work and local studios, via Ply- 
mouth. ITA network programmes 
will come from London via 
Bristol, the first part by co -axial 
cable and the last jump, from 
Bristol to Plymouth, by five 
microwave " hops ". For a con- 
siderable time, it will be one -day 
only, from Bristol to Plymouth - 
with no possibility of programmes 
being sent in the reverse direc- 
tion. The same situation applied 
at Anglia, and the programmes 
that have been nationally net- 
worked from that go -ahead ITA 
programme contractor have, up to 
now. been recorded in video 
tape and sent out from London. 
However, the number of available 
co -axial and microwave link lines 
are increasing all the time to meet 
the expanding requirements of 
the BBC as well as the ITA 
companies. There has been a 
move for some of the smaller 
regional companies -TWW, Scot- 
tish Television, Anglia and 
Tyne Tees, to exchange pro- 
grammes with one another, as a 
variation to relaying the national 
programmes of the " big four "- 
ATV, Associated Rediffusion, 
Granada and ABC TV. But they 
will have to be really good shows 
to replace in popular appeal the 
well -established favourites of the 
normal ITV network. 

PI ACTIC'AL VirlKELE %S 
thief Content* of the ..Iprii 

Issue 
Now on Sale, 1'6 

THE P.W. ROADFARER " RECEIVER 
FREE BLUEPRINT IN EACH COPY 

A VHF TUNER 

A TRANSISTOR TESTER 

REACTIVATING DRY BATTERIES 

A PORTABLE TRANSCEIVER FOR 70Mc /s 

A TRANSISTORISED D.C. INVERTER 

IMPROVING THE ALL -BAND TRF 
CLUB NEWS 

ETC., ETC., ETC. 
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CLARKSON'S TUBE 
CHANGIE - - -- 

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/- 

15 " -17" 
£6 

21" £8 

25/- 

£ 4. 5. 0 

£ 4. 15. 0 

30/- £ 6. 10. 0 

Carr age 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 Superior 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. 

RST 
MAIL ORDER DEPARTMENT 

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

MITCHAM 6201 
AZ 15/6 
B65 8/6 
DAF91 7/6 
DAF96 9/6 
DF91 4/- 
DH719 7/6 
D K91 9/- 
EABC80 

7/6 
EAF42108 
EB91 5/- 
EBC41 9/6 
EBF80 9/6 
EBF89 9/- 

C91 9/8 
ECC33 5/- 
ECC81 8/. 
ECC83 9/6 
ECC84 9/6 
ECC85 9/6 
ECF80 

12/6 
ECF82 

12/6 
ECH4210/- 

ÉCL8Ó 
9/ 

ECL82 
9/ 

12/6 
EF37A 8/6 
EF40 15/- 
EF41 9/3 
EF42 10/6 
EF50(A) 

EF80 8%- 
EF85 6/6 
EF86 11/- 
EF89 10/- 
EF91 4/9 

EF92 5/- 
EL42 10/- 
EL84 7/- 
ELIO 8/6 
EM80 10/- 
EM81 10/- 
EY81 10/8 
EY84 10/6 
EY86 9/6 
EY91 9/- 
EZ35 7/- 
EX40 7/6 
EZ41 7/6 
EZ80 7/6 
EZ81 7/6 
EC2 21/- 
FC4 17/6 
FC13 17/6 
FC13C 21/- 
GZ32 11/6 
H30 5/6 
H63 9/6 
FIBC90 9/8 
HL92 6/6 
HLI33D 

10/- 
KT33C 

K7'66 17%gg 
LZ31912/8 
MKT4(5) 
(or 7) 17/6 
ML4 15/- 
MSP4 17/8 
MU14 9/- 
MX40 17/6 
N142 9/6 
N153 11/6 
PCC84 9/8 
PCF80 

10/6 

PCF82 
9/6 

PCL8211/8 

PCL83 
12/6 

PENA4 
17/6 

PEN4VA 
17/6 

PL36 15/- 
PL81 14/9 
PL82 8/- 
PL83 10/6 
PY80 8/- 
PY81 7/6 
PY82 SI- 
PY83 8/6 
R10 21/- 
R19 19/6 
TDD4 17/6 
TP22 17/6 
U142 8/- 
11147 7/- 
U153 9/8 
UABC80 

81- 
UAF42 9/8 
UBC41 9/6 
L'BF80 9/6 
UCH42 

UCH81 
9/ 

UCL83 
9/ 

13/8 
UF41 9/- 
UF89 8/- 
UL41 9/- 
UL84 9/6 
UY41 7/8 

ÚY85 7/6 
VP4B 17/6 
W81M 5/9 
W142 9/- 
W 719 7/6 
W727 7/6 
X78 21/- 
X79 21/- 
Z21 12/6 
Z77 4/9 
Z152 6/6 
Z719 7/6 
IRS 9/- 
SU4G 4/8 
5V4G 9/6 
5X5GT 5/6 
5Y3GT 8/6 
6Z9G 10/- 
6A8GT 

10/- 
6AL5 8/- 
6AM6 4/- 
6AN5 7/6 
bAQS 8/3 
6BA6 7/6 
68E6 7/6 
6BJ6 7/8 
613117 15/- 
6BW6 8/6 
6BW7 8/8 
6BX6 8/- 
6D2 5/- 
6F1 15/6 
8F12 4/9 
6F13 17/6 
6J5G 4/8 
6J7GT 9/6 
6K7 4/6 
6K7G 3/- 
6K7GT 

10/8 

SKID 7/6 
6K8GT 

12/8 
6L1 15/8 
6L6G 7/6 
6L18 12/6 
6L19 21/- 
6N7G/GT 

6SL7GT 
/8 

6SN7GT /8 

BV6G 68 
6X5GT 5/- 
7S7 10/6 
7Y4 7/6 
8D3 41- 
10LC11 

15/- 
12AH8 10 /- 
12AT6 9/- 
12AT7 8/- 
1IAU7 9/- 
I2AX7 9/6 
12BA6 9/- 
12BE6 9/6 
12BH7 15/- 
12J7G/GT 

12K7GT9 
/8 

12K8GT8I6 
12/6 

12Q7GT8l8 
8/6 

35Z4GT 

50L6GT7/8 
9/- 

SENI) FOR LISTS. 
Quotations given for any types not l sted. Obsolete and old 

types a speciality. 

u` 

385 

VITAL, UP-TO -DATE WORK 

for A ATEUR or ENGINEER 

PRACTICAL 
An up -to -date practical 
survey of the whole field 
of high -fidelity sound re- 
production and the various 
kinds of present -day hi -ti 
equipment -from disk and 
tape to loudspeaker. Of 
immense value to the ama- 
teur wishing to improve his 
technical knowledgeandget 
the best out of his equip- 
ment, as well as to the 
service engineer working 
on this specialized equip- 
ment. Deals fully with the 
choice, installation, opera- 
tion and improvement of 
equipment, and describes 
latest advances. Beautifully 
bound in scarlet buckram, 
yours for only 25/- inc. 
post, packing, etc. 

Pre -amplifiers and 
power amplifiers, loud- 
speakers, microphones 
and mixers. 

Record players, disk 
and tape recording. 

Stereophony. 

224 PAGES 

Over 150 

Illustrations 

Hifi 
HAN DBOOK 

By Gordon J. King 
Assoc.Briwi.R.E., 
M.I.P.R.E., M.T.S. 

CONTENTS COVER 

Hi -Fi Fundamentals. 
Voltage Amplifiers, 
Feedback and Control 
Circuits. The Power 
Amplifier. Tracing and 
Clearing Faults in Ampli- 
fiers. Loudspeakers and 
Enclosures. Disk Record- 
ing. Pick -Ups and 
Record Playing Equip- 
ment. Microphones and 
Mixers. The use of 
Tape. Stereophony. 

ACT NOW! Simply fill in form and post in 2d. stamped un- 
sealed envelope to Dept. H.F.40, Odhams Press Ltd., Basted, 
Sevenoaks, Kent. Offered U.K., Eire only, closes May 1. 

:... I,: 
To: Dept. H.F.40, Odhams Press Ltd.. Basted, Sevenoaks, Kent. 

WITHOUT OBLIGATION reserve me "The Practical Hi -Fi 
Handbook" and send Special Invoice with "100% Satisfaction 
or No Charge" Guarantee. 
BLOCK LETTERS BELOW 

NAME .._.....- _. °--_ -_... 
Full Postal 
ADDRESS 

H.F.40 April '61. 
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YOUR C.R.T. completely 
FACTORY REBUILT 

New heater and Cathode assembly 
1 I 

12 months' 
I Guarantee 

COMPARE OUR PRICES 

* 12 in. £3 . 0 . 0 * 14 in. £3.10.0 
(Money back if not completely satisfied) 

* 17 in. £4.0.0 * 21 in. £5 . 0. 0 
Carriage and Insurance add I2;'6 

PASSENGER TRAIN DISPATCH FOR SPEED 

All Mullard and Mazda Types Rebuilt -Fast Service 
Send your Tube now - Terms C.W.O. or Pro -forma Invoice 

KING'S TELE SERVICE CO. 
101 -111 DAWES ROAD :: FULHAM, S.W.6 

FUL 1514 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
IRS. 155. 1T4, 3S4, 3V4, DAF91, 111,91. DK91, 
DL92, DL94, SET of 4. 18/6. 
DAF96. 131,96. DK96, DL96, SET of 4, 26/ , 
1D5 7/- DL92 

155 
5/- 

6 1Dii 96 
1T4 /3 EB91 
3S4 5/311 EBC41 
3V4 6/9 EBF80 
5U4G 4/3 EBL21 
5Y3GT 5/6 ECC40 
5Z4G 7/3 ECC81 
6AM6 2/9 ECC82 
6K7G 1/9 ECC83 
6K8G 4/9 ECC84 
6Q7G 5/6 ECC85 
6V6G 4/9 ECF80 
6V6GT 6/6 ECFB2 
6X5GT 4/9 ECH21 
12K7GT 4/9 ECH42 
12K8GT 11/- ECL80 
12Q7GT 4/6 EF40 
35L6GT 8/6 EF41 
35Z4GT 5/9 EF80 
AZ31 8/9 F.F85 
CL33 11/9 E1,86 
DAC32 9/6 EF89 
DAF91 4/6 EF91 
DAF96 6/9 EL41 
DF33 9/6 5184 
DF91 3/3 EY!"i1 
DF96 6/9 F:Y86 
DH77 6/- E540 
DK32 11/- 5541 
DK91 5/- 5580 
DK92 7/3 5581 
DK96 6/9 MU14 
DL33 8/6 PCC84 
D1.35 9/6 PCC89 

5/11 PCF80 7/6 
6/9 PCF82 7/6 
6/9 PC'L82 7/6 
3/- PCL83 11/- 
7/6 PCL84 7/6 
7/9 I'1..36 10/9 

12/6 PL81 9/- 
17/- PL82 7/- 
4/9 l'1,83 /- 
5/9 PL84 9/6 
6/3 PY32 10/3 
8/- I'Y80 7/- 

7/9 I'Y81 6/6 
8/3 PI'82 6/3 

12/6 Ú253 123 
7/9 UABC80 7/6 
7/3 UAF42 8/6 

12/3 UHC41 /- 
7/6 U131.80 8/6 
4/9 UCCR5 ^/- 
5/- UCH21 12/6 
9/6 UCI i42 °'/g 
6/9 UCH81 g/- 
2/9 UCL82 10/- 
7/- UC1.83 13/- 

6/3 UF II 7/9 
7/3 U1,85 8/- 
7/6 UF09 6/6 
6/- 1J141 7/- 
6/9 ULn.1 ^/- 
5/9 UY..1 11/- 
6/6 UY41 5/9 
7/- UY85 6/3 7/3 VP4B 8/6 

10/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel Insured Against Damage in Transit, 6d. extra. 

Any C.O.D. Parcel 31- extra. 
Office address, no callers. 

GERALD BERNARD 
10 CARR MANOR AVENUE 

LEEDS 17 

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. 

NEW EDITION 

0 TELEVISION 
nECEIvuR 
spnvicING 

Vol. I. Time Base Circuits. An in- 
valuable guide for both professional and 
amateur television servicemen. 

by E. A. W. Spread bury. 
25/-. Postage I / -. 

TELEVISION ENGINEERS' POC- 
KET BOOK by J. P. Hawker. 12/6. 
Postage 6d. 

'RADIO AMATEURS HAND- BOOK by A. R. R. L. 1961 ed. 32'6. 
Postage 2r -. 

TV FAULT FINDING a Data 
Publication, Sr-. Postage 6d. 

USING AN OSCILLOSCOPE by 
D. W. Easterling 6/6. Postage 4d. PIN POINT TV TROUBLES IN 10 MINUTES a Coyne Pub: 31/6. 
Postage I! , 

SERVICE VALVE EQUIVALENTS 
101, An R.S.G.B. Pub: 2/ -. Postage 4d. 

Complete Catalogue 1 / -. 

THE MODERN BOON (0 

O. 

BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 
Open 6 days 9 -6 p.m. 
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across the heater tags of the valveholder should be 
connected the pink wires. The frequency, changer 
valve of the set should be rearranged to form a low 
gain I.F. amplifier and the oscillator should be dis- 
connected. To the control grid of this valve should 
be connected the inner conductor of the tuner signal 
output lead. The braiding should be connected to 
receiver chassis, as also should the black lead from 
the tuner. A 100n resistor should be connected 
between the control grid of the modified stage and 
receiver chassis. The red lead should be connected 
to a suitable H.T. point in the set. A/ 

Awr ./-/ /11 01/111 10.1 . /I ' -/ ___ ! 
IIN,M J -M 

.V , _ 
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. 391 must be attached to all Queries, and if a 

postal reply is required o stamped and addressed envelope 
must be enclosed. 

FERGUSON 308T 

An obscure fault has developed on the above 
set. There is no sound or vision. The raster and 
brilliance are in order. H.T. is normal. PCC84 
and PCF80 valves in the tuner are also in order, 
tested by substitution. There is no signal through 
the tuner, but there are bright flicks when the 
turret is operated. The aerial is fine and has been 
tested on another set and is continuous through 
to the tuner. The click spring on the tuner is 
all right. Should it be possible to reposition the 
coils to give adjacent BBC -ITV channels ? -H. 
Myers (Leeds 15). 

The local oscillator section of the turret tuner 
would appear to be in trouble. If you remove the 
turret from the set and the cylinder from the turret 
tuner the smaller components will be visible for 
examination. A small resistor will possibly be seen 
to be burnt, this being caused by a shorting capaci- 
tor associated with it. Replacement of both parts 
will effect a cure. However, turret tuners are rather 
specialised pieces of equipment and easily disturbed, 
so unless you have practical knowledge of servicing 
we would recommend that you let your dealer solve 
the problem for you; he, in fact, may have to send 
the tuner away for repairs. The BBC and ITA 
coils can be positioned adjacent to each other with- 
out trouble. 

STELLA 15000 

I have purchased, a second -hand converter, 
Cyldon 10, for this model, which the dealer tells 
me is quite suitable. There is a yellow wire from 
pin 7 of the plug which has come off, but I am at a 
loss as to where it goes. Could you give me the 
best way of wiring to the set ? -C. Preston (Sileby). 

The white wire connects inside the tuner to pin 
8 of the PCC84 via a 100f1 resistor. This is the gain 
control circuit and in your area should be con- 
nected to receiver chassis. 

The R.F. valve should be taken from the set, and 

R.G.D. B235IT 

Could you tell me what valves are used in the 
sound circuit of the above set? The video is quite 
good but the sound is hardly audible. Will you 
also let me know the location of the valves? -D. 
Smith (Dudley). 

The sound strip consists of two 6F15 valves fol- 
lowed by a 6D2 feeding the 6P25 sound output 
valve. Check the H.T. supply to the 6F15 anode 
and screen at each base, and the alignment of the 
sound I.F. transformer (between these valves and 
the resistors associated with the WX6 noise limiter). 

ALBA T492 

What is the best way to boost a Mullard M.W. 
31 -16 tube on this set ? -W. Wightman (Melton 
Mowbray). 

To boost the CRT, use a 6.3V-I-boost tapping 
isolating transformer with mains primary. Remove 
the existing leads to pins 1 and 12 of the CRT base 
and short these leads together. Fit the transformer 
secondary wires to pins 1 and 12, primary to 
chassis and to the back lead terminal on the mains 
adjustment. 

K.B. QUEEN 
This set is about 15 months old. Nearly three 

months ago the H.T. rectifier failed and was 
replaced. The picture has now shrunk until borders 
are visible top and bottom about lin. and the sides 
about Thin. I have been able to adjust the height 
and frame linearity but there is no obvious width 
control. Where is the control situated on this 
receiver ? -W. Maclaren (Grangemouth). 

The width control consists of a sleeve on the tube 
neck. To increase the width withdraw the sleeve 
from the deflection coils. Do not rotate the sleeve. 

A loss of scan may well indicate a failing 
metal rectifier (again) or reduced timebase 
efficiency. Check PL81 valve and PY83 and PCF80 
if necessary. The PL81 valve and PY83 are inside 
the left side screened section, the PCF80 on the 
right centre of the chassis. 

H.M.V. 68771 

I bought this set second -hand in November, 1958, 
but I do not know how old it is. It has a channel 
converter No. 4 but I do not use it as I only have 
an aerial for BBC. After seven months' use the 
picture is distorted by waving lines. On the test 
card all the white lines are wavy. I replaced two 
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Z152 valves, which cured the waving, but the 
picture still shimmers occasionally and there is a 
loud humming noise. The sound is not very good. 
If I increase the volume the hum becomes worse. 
The picture is also dark for about 15 minutes when 
first switched on. -A. Self (Northampton). 

We feel that the receiver is out of alignment and 
would suggest you retune the clear plastic knob on 
the rear left side. This should cure the humming 
and restore picture definition. Should this not clear 
the condition the receiver should be completely 
realigned using a signal generator for the I.F. 
tuning. 

AMBASSADOR TV4 
I cannot cure a rolling on the picture of this set. 

I have replaced vertical amptitude control and there 
is also intermittent sound which decreases but soon 
returns on advancing the sound control. I have 
renewed this control but it has made no difference. -E. Oates (Barnsley). 

We would advise you to replace the 6K25 valve 
and check the 0.02µF and 0.05 /1F capacitors 
associated with the 6D2 and 6P25 sound valves. 

BUSH TV56 

When switching on, the line -hold control has 
always to be adjusted. It may also have to be 
adjusted several times when the set is in use. After 
about an hour a black space appears at the bottom 
of the screen about ein. in depth. Apart from these 
faults the picture is perfect.-C. Jones (Burry Port). 

You should replace the ECC82 valve (just behind 
the PY81) on the right side of the chassis. The 
screening box secured by the P.K. screws and 
clipped at the side, should be pulled off to gain 
access. The PCL83 on the front left side of the 
chassis (behind the vertical form control) also 
requires replacement. 

ALBA 7717 

When the set is first switched on the picture is 
fine for a time, but after a few minutes the corners 
at the bottom close in until two or three inches of 
the screen is black each side. At the top the picture 
is bent into the centre. The width control is full 
on and gives just enough width. -F. Embleton 
(Norfolk). 

When the edges of the picture curl in, it is 
usually a sign of dampness or weak emission of the 
tube. However, since the width is lacking we would 
advise you to change the PY32 H.T. rectifier valve. 

COSSOR 946 

When changing from channel 9 to channel 1 
I receive the sound programme of the BBC on 
channels 3 and 4. Also by a little pressure on the 
channel selector knob a fraction past the position 
of channel 1 or 9, the picture becomes brighter and 
the sound much louder. It cannot be held there, 
and as soon as I release the pressure the switch 
springs back to its correct position, brightness and 
sound are then reduced. Since having the turret 
contacts cleaned with switch cleaner I obtain a 
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slight grainy effect on ITA only. -J. Upfold 
(London, S.W.15). 

Check that all the fixed contacts are making good 
connections to the studs on the individual biscuits. 
This can be easily observed by the amount that 
they move when passing through an empty channel. 
Also check the valves, especially the 7AN7 R.F. 
amplifier and try judiciously retuning the four 
pre -set trimmers which run down the side of the 
valves along the turret top. Do this on ITA. 

EKCO T221 

There is no sound or vision on this set. The 
only valves lighting are 5- 10FI's and 10PI's in the 
sound strip. I am unable to find any breaks in 
circuits, valves have been checked only with a 
meter. -L. Pilkington (Stockton -on- Tees). 

Replace the 13352 wirewound heater ballast 
resistor which is in the upper end of the " 20 " 
series heater chain. This component is one of two 
resistors on the top of the chassis behind the voltage 
selector panel, and is the one pointing towards the 
EHT compartment, i.e. the right -hand one as you 
look in the back of the set. 

COSSOR 927 

The sound on this model is working but I can- 
not obtain a picture. All the valves have been 
tested and they are in order. The frame output 
transformer is also working correctly. After switch- 
ing on there is a blue glow in the SU61 valve; 
after ten minutes, both fuses blow. -H. Wilson 
(Hessle). 

Check for a short on the EHT line and try 
replacing the SU61. A simple test is to remove the 
EHT connector from the tube. If this stops the 
fuse -blowing suspect a soft CRT. 

BUSH TV83 

Could you please tell me how to fit a replace- 
ment tube, regarding removal and re- housing ? - 
D. Webb (Southampton). 

The tube is removed as follows: remove the three 
nuts holding the scanning coil assembly to the 
wooden cross piece. After removing the ion trap 
magnet, carefully withdraw the scanning coil 
assembly to the rear. Undo the two nuts at the top 
and the two screws at the bottom of the tube -front 
clamp. The tube may now be withdrawn to the 
rear complete with its mask. The reverse procedure 
should be adopted when replacing the tube. 

VIEWM ASTER 

This set has a 12in. tube and has been modified 
as follows: EHT boost circuit (9kV), an auto mains 
transformer fitted and the frame circuit modified 
to a P.T. circuit giving increased output. 

Are there any tubes available that would fit the 
above set, larger than 12in. in size which would 
require none or little modification to the timebase? 
Could you please state the modifications, if any? - 
H. Crews (Altrincham). 

It is not possible to use a tube larger than 12in. 
on a standard type Viewmaster as all larger tubes 
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Special MAINS DROPPER RESISTORS 
SMDI Philips 209U .. .. .. .. 6/3 
SMD6 Ultra Twin 50 .. .. .. .. 5/3 
SMD7 Ultra Twin 50 .. . 5/3 
SMD15 Philips 141U and Stella ST105U 5/3 
SMD27 Pye Piper .. .. 8/9 
SMD30 KB. Rhapsody MP151 /1 .. .. 6/9 
CLAROSTAT POTENTIOMETERS FOR 
STEREOPHONIC AMPLIFIERS, etc. 
50K x 50K Log., 100K x 100K Log.. 500 x 500K 
A /Log. 1 Meg x 1 Meg Loa, 250K x 250K Log, 
1 Meg x 1 Meg. Linear. 5/lOK x 500K Linear. 
All 6/6 each. 

WAVE CHANGE SWITCHES 
3 Dole. 4 way 3/. each. 4 pole, 3 way 3/. each. 
1 pole, 4 way 2/- each. 1 pole, 12 way 3/- each. 
2 pole, 6 way 3/. each. 4 pole, 4 way 4/6 each. 
3 pole. 3 way 3/. each. 3 pole, 3 way. 3 bank 
2/3 each. 
Best Quality Recording Tape 
1.2X1 ft. on 71n. spool .. .. .. 21/- 
850ft. on 511n. spool .. .. .. 18/6 
800ft. on 51n. spool .. .. .. 13/9 
200ft. on 31ín. spool .. .. .. 5/3 Collaro Junior 
Single 4 -speed record player unit in cream, 
complete with pick -up fitted turnover 
cartridge. Special Price 75/- each. Post 3/6. Garrard GC2 /PA Crystal Cartridge. 
Cream moulded case complete with Stan- 
dard and LP styli. Price 15/6. 
4RA Terminals. Red and Rlack, suitable 
for Battery Charges, etc. 1/6 each. 
PANL -Air -drying Paint. Black Crackle 
(Crystaline Black). 3/- tin. 
Tuning Indicator Escutcheon, suitable 
for EM80 type of valves. 2/- each. 
TELEVISION TUBES REGUNNED 
12 MONTHS' GUARANTEE 
MW31/74, £5.10.0: CRM152R. £6: MW36/24, 
£5.10.0: CRM141. £5.10.0: CRM123, £5.10.0: 
MW43/69, £6: CRM171, £e. Carriage and 
Insurance 10 /- extra. Allowance on old tube 
If returned. 

ALPHA RADIO 
SUPPLY CO. 

VALVES GUARANTEED 
DÉSP 

TESTED 
DESPATCH 

AZ1 10/- GZ32 11i6 3S4 7/6 
A7.31 10/- PCC84 8/6 3V4 8/- 
DAF96 8/- PCC85 11/8 5Y3G 8/- 
DF96 8/- PCF80 8/9 5Z4G 9/- 
DK96 8/- PCL82 12/- 6AL5 4/- 
DL96 8/- PCL83 13/6 6F1 14/- 
EAF42 9/6 PL36 15/- 6F15 14/- 
EBC33 6/9 PL38c.1.26/8 6.370 6/6 
EBC41 8/9 PL81 11/- 6K7G 8/6 
ECC81 718 PL82 8/8 6K80 8/6 
ECC82 8/- PL83 8/6 6K25 19/11 
ECC83 8/- PY32 17/11 6L6M 9/6 
ECC84 10/- PY81 8/6 6AM6 4/- 
ECF80 12/- PY82 7/- 6Q7G 7/6 
ECF82 10/6 PZ30 19/11 6V6G 81- 
ECH42 9/8 TP25 10/- 6V6GT 7/8 
ECH81 9/- U25 13/6 6X5GT 7/- 
ECL80 9/6 U26 10/- 7B6 10/6 
EF39 5/9 U37 26/6 7H7 8/- 
EF41 9/6 U281 19/11 757 9/8 
EF80 7/- U801 29/10 7Y4 8/- 
EF86 12/6 UAF42 9/6 10F1 151/- 
EL33 14/- UBC41 8/6 10P13 17/6 
FL41 9/- YCH42 9/6 12AT7 7/6 
EL92 10/6 UF41 9/- 12AX7 8/- 
ELM 9/- UL41 9/- 12AU7 8/- 
EM34 9/6 UU8 26/8 20P1 28/6 
EM80 9/8 UY1N 12/6 25A6G 10/6 
EYSI 9/6 UY41 7/6 25Z4G 9/8 
EY86 10/- 1R5 7/6 27SU 19/11 
EZ90 7/6 1S5 8/6 35L6GT 10/- 
EZ81 71- 1T4 5/6 35Z4GT 7/- 

CATALOGUE 
Our 1961 catalogue Is now available. 
Please send 1/- in stamps for your copy. 
Trade catalogue also available. Please 
attach your business letter heading. 

Printed Circuit Version of the PW 
Pocket Superhet. All components 
available from stock. Complete Kit. 
£9.15.0. Full detailed shopping list. 
point to point wiring diagram, fully 
illustrated, 1/6. 
Coil Set (Ose. and 3 LF.T.$) .. 22/6 
Driver Transformer .. .. 11/6 
Output Transformer .. .. 10/6 
Ferrite Rod Aerial.. .. .. 10/- 
Printed Circuits .. .. .. 9/. 
00 Gang Condensers .. 11 /- 
Volume Control V.C. 1545 .. 10/6 
Switch .. .. .. .. 8/6 
Hardware Kit 4/6 
Transistors (set of 8 plus crystal 

diode GD9) .. .. .. .. 70/- 
Speaker ;;197/6 
Complete Kit of Condensers .. 15/- 
Complete Set of Resistances .. 6/6 
Trimmers (2) .. .. .. .. 2/8 
All above components are brand new 

and are fully guaranteed. 

T.S.L. SUBMINIATURE COMPONENTS 
Solid Dilectrlc Tuning Condenser. Type 
PVC -2M. 
Capacity Aerial. 196pF. Osc. 870F, size 
1 x 1 x tin. 17/6 each. 
I.F. Transformers. Set of 3 and Osc. coil. 
size of each 7/16 x 7/16 x On. high per set. 21/- 
Driver Transformer. type TR19O/EIP. Ratio 
2:1±1, size 3/5,, i x tin., 6/3 each. 
Output Transformer, type TR190/EIE. Ratio 
5.3 to 1. Primary impedance 240 ohms. 
secondary 10 ohms, Max. output 800mW. 
Size 4/5 x 5/8 x 9 /l6in., 8/8 each. 
TSL- LORENZ LOUDSPEAKERS 
21in. diameter speaker designed for minia- 
ture receivers. 4/500mW, impedance 10 ohms, 
freq. response 120 -14,500 c /s. Price 251 -. 

ALPHA RADIO TERMS. -Cash with order or C.O.D. Postage and Packing charges extra, as follows: Order value 10/. add 
1/3: 20/- add 1/9: 40/- add 2/6; (5 add 3/8. Minimum C.O.D. Fee and Postage 3 / -.For full terms of business see inside cover of 
our catalogue. Personal Shoppers 9a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m. 

ALPI1A FOR VALVES AND SPA It ilk FROM STOCK. RETURN POST 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7. 

"Better get the best - 
it costs less" 

YIDIO 
Offers you the finest rebuilding 
service available today. Each 
tube is completely rescreened 
aluminised and fitted with 
a new Gun Unit. Available 
now - for IMMEDIATE 
DELIVERY. 

12 " -£5. 14 "- 15' -17'- 
£5. 10. 21' -£8. 

VIDIO'S SECOND CHOICE 
-GUN UNITS. 
12 " -£4. 10. 14' -£4. 15. 
15 " -17" £5. 21" -£7. 

ALL TUBES GUARAN- 
TEED FOR ONE YEAR. 

Get full details now from 

VID/O REPLACEMENTS LTD, 
Hales St., Deptford High St. 
London S.E.S. Tel: TID 4506 

"SABRINA" 
STILL WELL IN 

FRONT 

LOWER PRICES for 12 Month guaranteed 
tubes. 

COMPLETELY REBUILT 

ALL TYPES (including electrostatics) 

FOR ONE MONTH ONLY 
12" to 17 ", One Price f5.I0.0 (C.W.O.) 
21" also available at E8.0.0 

Including Free Passenger Transit and 

Insurance. (Old tubes not required.) 

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

BANBURY, OXON 
Telephone 2390 
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LAWSON Reprocessed ATUBEST 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

100- "MICRO FINE. ALUMINISED 

75 

LIGHT 
OUTPUT 

50 

i5 
SIMILAR TUBE REBUILT 

OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

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

FULLY GUARANTEED Id MONTHS 

IF YOU WANT 
REAL 1961 PERFORMANCE 
Then /NS /ST that your new tube is not just regunned 
or rebuilt, but is completely REPROCESSED. This 
means, a tube brand new in every respect (except the 
glass) and incorporating the very latest screening and 
aluminising techniques. together, with new direct 
replacement electron guns by Mu /lard, Em/scope, 
Mazda etc. 

12" 
14" 

15-17" 

ALL TYPES FROM STOCK - £5.O.O - £5.5.0 - £5.15.0 
CARR. and INS. 716 

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

ICY_ 
Gladly refunded 
If you wish to 
return your old 
tube. 

"AS -M7 
Regunned 
TV Tubes 

Supplied from stock, and despatched by 
Poitish Railways same day. 

COMPLETE NEW GUNS 
fitted in every tube and fully guaranteed 
for TWELVE MONTHS. 

Mullard Mazda 
12 in. 14.10.0 14.10.0 
14 in. 14.15.0 15.10.0 
15 in. 16. 0.0 
16 in. 16.10.0 - 
17 in. 15.10.0 15.17.6 
21 in. 18.10.0 

Plus 
18.10.0 

10 /- Carr. & Ins. 

PLEASE NOTE OUR NEW ADDRESS 

Other types available. Please contact: 

J. P. WRIGHT 
103 Carr House Road, Doncaster 

Sole Distribution Agent 
'Phone: DON 2636 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

I SETS DAF96, DF983DIf96, DD 1, DF91, DK91, DL92, DL94 

6K7G, 6K8G, 6Q7G, 6V6G, 6X5G, or 5Y3G 

A7GT 11/8 
D5 8/- 

1H5GT 10/- 
N5GT 
RS 15/6 

1S4 
1S5 5/3 
1T4 3/6 
1U5 96 
3Q9 7/- 
3S4 
3V4 7/- 
5U4G 4/6 
5V4G 

6/- 
5Z4GT 7/9 
6AL5 

3/6 

6A6 6/9 
6BA6 
68E6 
6B116 5/9 
6BJ6 5/9 
6BW6 8/- 
609 
6CD6G 26/9 
6F1 12/6 
6F6G 
6F13 
6F14 16/6 
6K7G 
6K7GT 5/- 
6K8G 
6K8GT 9/3 
6L1 14/- 

6L18 10/3 
6LD20 ß/- 
6P1 13/6 
6P25 9/- 
6Q7G 6/- 
6Q7GT 9/6 
6SL7GT 6/3 
6SN7GT 4/9 
6U4GT 11 /- 
6V6G 

6X4GT 4/9 
6X5GT á/- 
7B7 7/6 
7C5 

7/6 
7H7 7/6 
797 9/- 
10C41 11/8 
1002 17/6 
10P13 14/6 
12AT6 7/- 1T7 5/- 
12A2ÁU6 8/6 
12AÚ7 6/3 
12AX7 7/- 
12K7GT 5/3 
12K8GT 11/6 

4/9 
12Z3 7/6 
14S7 18/6 
20F2 17/6 
20L1 17/6 
25A6G 8/- 
25L6GT 7/9 

25Z4G 7/6 
25Z6GT 9/6 
30L15 10/6 
35A5 9/6 
35L6GT 9/- 
35Z4GT 6/9 
35Z5GT 8/6 
50L6GT 8/9 
AC/TH1 16/9 
AZ31 
B36 8/9 
CL33 12/3 
DAC32 10/- 
DAF91 5/3 
DAF96 7/6 
DCC90 9/- 
DF'33 10/- 
DF91 3/6 
DF96 7/6 
DH76 4/9 
DH77 6/9 
DK32 11/6 
DK91 5/6 
DK92 7/6 
DK96 7/6 
DL33 9/- 
DL35 9/6 
DL92 8/- 
DL94 7/- 
DL96 7/6 
EABC80 7/- 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 
EBC41 8/- 
EBF80 8/- 
EBF89 8/9 

EBL21 13/6 
EC92 11/- 
ECC40 1G/6 
ECC81 
ECC82 6/3 
ECC83 
ECC84 8/9 
ECC85 
ECF80 8/6 
ECF82 
ECH21 13/6 
ECH35 
ECH42 8/9 
ECH81 
ECL80 7/6 
ECL82 
EF39 4/6 
EF40 
EF41 18/3 
EF42 9/6 
EF80 5/6 
EF85 5/6 

9/9 
ÉF89 7/- 
EF91 3/6 
EF92 4/3 
EL33 
EL41 8/ 
EL42 
EL84 
EM34 6/9 
EM80 8/6 
EM81 8/6 
EM84 
EY51 7/6 
EY84 10- 
EY86 7/9 

E'L40 
EZ41 

ÉZ8 1 
FW4/500 
GZ30 
GZ32 
HBC90 
KT33C 
KT41 
KT44 
KT61 
KT63 
MU14 
MX40 
N18 
N37 
PC95 
PCC84 
PCC89 
PCF80 
PCF82 
PCF88 
PCL82 
PCL83 
PCL84 
PENAS 
PEN36C 
PL36 
PL81 
PL82 
PL83 
PL84 
PY32 
PY80 

PY82 

any 4 for 19/6 
4 for 27/6 

.. 5 for 24/6 

6/9 
7/- 
8/3 

8/- 
8/6 
9/6 
7/- 
7/- 

11/6 
6/6 

10/- 
8/6 
7/8 
9/6 
7/- 

10/8 
10/- 
7/6 

11/- 
7/9 
8/- 

14/- 
7/6 

11/6 
7/6 

11/- 
8/- 

11/6 
9/6 
7/- 
7/6 

10/- 
11/- 
7/6 

8/6 

PY83 7/9 

T410 19/6 

Ú 133 

U50 18/- 

Ú78 49 
UABC80 7/9 
UAF42 9/- 
UBC41 7/9 
UBF80 8/9 
UBF89 8/- 
11.092 12/6 
UCC84 12/9 
UCC85 7/6 
UCF80 14/- 
UCH21 13/8 
UCH42 8/- 
UCH81 8/- 
UCL82 10/9 
UCL83 13/3 
UF41 8/9 
UF85 8/6 
UF 
UL41 8/- 
UL84 7/8 
URIC 8/- 
UY21 11/3 
UY41 6/6 
UY85 8/6 
VP4B 9/6 
VP41 5/- 
W76 
W77 4/8 
ZTT 3/8 

READERS RADIO Post 6d. 
xtr 

pa. er valve 
e 

Any Parcel Insured 
24 COLBERG PLACE, STAMFORD HILL, AgTränslt 6d. extra. 

in 

LONDON, N.16. STA. 4587 Any 
G extra. el 3/- 
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now manufactured have greater scanning angles as 
well as different diameter necks. 

REGENTONE 
This set is fitted with a 17in. wide -angle tube. 

It was working perfectly but recently, after an 
hour or so, the brilliance will suddenly reduce by 
about 50per cent and it cannot be restored when 
the controls are set at maximum, also no raster is 
obtainable. After a while the picture may return 
accompanied by quite a loud pop " or, it may 
black out altogether. The sound remains normal 
for a while then this too drops suddenly to zero. 
Occasionally, after a cooling period, the cycle may 
be repeated. Changing valves PL81 and PY81 has 
restored the picture and sound for a while but the 
process is again repeated. -H. Cowell (London 
E.18). 

Since both the sound and vision are affected the 
trouble lies either in the H.T. circuits or in the 
stages common to both sound and vision. Check 
the H.T. voltage when the fault occurs and if it is 
lower than normal, suspect the H.T. rectifier, 
smoothing, etc. Otherwise, check the valves pre- 
ferably by substitution, in the tuner and common 
I.F. stage. 

MASTERADIO TG7T 

The receiver section of the set is perfect but the 
picture suddenly lost height and is now approxi- 
mately l=in. in height across the centre of the 
screen. The width is complete, but in spite of all 
efforts I cannot increase the height to the full size, 
17in. The picture is still there however. All the 
valves in the set have been tested and both 12BH7 
valves have been changed. I have also checked 
all the resistors associated with these valves. (I 
have a circuit diagram.) -R. Hefferan (Clydebank). 

Check the resistor connected to the height con- 
trol. Shorted turns in either the frame blocking 
oscillator transformer or frame output transformer 
are a frequent cause of the trouble mentioned. 

H.M.V. 1824 

A few minutes after switching on the picture 
fades and the brilliance increases showing white 
lines about lin, apart across the screen, rising 
slightly from left to right until finally only the 
raster and white lines are left. V5 was substituted 
and V3 and V4 were also exchanged for others with 
no improvement. -R. Myles (Avonmouth). 

begins to develop alten ten minutes to the full 
width of the screen. However, there is a tin. gap 
at the top and bottom edges of the picture which 
are very bright. The picture very slowly fills the 
whole screen for perhaps the next half hour or so 
and the picture keeps going from bright to dim and 
vice versa, showing fly -back lines. For the 
remainder of the evening it will be quite good. The 
set cannot be used during daylight unless it is 
screened from the light. -F. Stone (Timperley). 

Low H.T. voltage (check H.T. rectifier) accom- 
panied by low emission of the frame amplifier valve 
would appear to be the major troubles in your set. 
The flickering picture should lead to a check of the 
connections between the valves and valveholders. 
Try cleaning the pins and make sure that the holders 
are in good order. The dim picture would indicate 
a low emission picture tube. 

COSSOR 937 

I wish to fit a booster transformer to the above 
set in order to restore picture brightness. 

What is the standard heater voltage, and how 
do you connect the transformer? - K. Glover 
(Roby). 

The standard heater voltage is 6.3V. Connect the 
secondary of the boost transformer to pins 1 and 
12 of the CRT, having first removed and shorted 
out the previous wires. Mains for the transformer 
can be taken from between the chassis and the thick 
pin of the voltage selector, plug B. 

MARCONIPHONE VT 69 DA 

After the receiver has been on for about five 
minutes the picture disappears, leaving a vertical 
white line in the centre of the screen for a second, 
then there is a blank screen. The sound is normal. 
I had the N152, U153 tested and replaced the 
U151 EHT rectifier, but the fault still persists. 
Do you think it is the line transformer? Is there 
a special way to remove the EHT connector from 
the tube as it does not seem to be a cap type ? -F. 
Conway (Wallsend -on- Tyne). 

A valve test will not reveal a defect in a valve 
which functions perfectly for five minutes or so. 
You should replace the N152 (PL81). If there is 
no improvement, replace the U153 (PY81). The 
EHT connector is of the cavity type, similar to a 
press stud. 

This may be caused by a progressive leak 
between the heater and cathode of the CRT, QUERIES as it warms up. If this is proved to be the case, 
the use of an isolating transformer would effect a 

cure. 

STELLA 8314U 

On switching on, the sound can be heard almost 
at once, clear with plenty of volume. The picture 

COUPON 
This coupon is available until APRIL 22nd, 1961, and 

must accompany all Queries sent in accordance with the 

notice on page 387. 

PRACTICAL TELEVISION, APRIL, 1961. 

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.0.2 and 

printed in England by WATMOUGHS LIMITED, Idle. Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & 

Inland 51.2.0, 51.2.0, Abroad 21.0.6 (Canada 1Rhodesia: at the General Post Office for thepCanadiann Magazine Post. 
for one year; 
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SETS & COMPONENTS 
RECLAIMED VALVES. All tested and perfect; modern and obsolete: huge 
stocks; all one price, 5 / -, plus Od. 
postage each. delivered by return. 
LEWIS, 46 Woodford Avenue, Ilford, 
Ewes.. 

1T4 316 EB91 316 PCF80 
1L4 I/9 EF9I 316 PCC84 
IRS 316 ECCBI 5/- PL8I 
'SS 316 ECC82 316 6K8G 
DK92 $1- ECH42 6SN7GT 
DK96 8/ ECL80 716 6V6G 
DL92 616 EYSI 716 12AH7 
DL96 619 EY86 716 954 
DL94 7/6 EF86 91- EF50 

716 
716 
816 
SI- 
41- 

416 
41- 
113 
If- 

All brand New and Boxed. C.W.O. Over 200 
Types Available, Woodward, 56 Wiverton 
Road, Forest Fields, Nottingham, 

VALVES, RECORD CHANGERS and Players, Speakers, Rectifiers, Valve Testers, Condensers, Resistors. Send for list. H. F. JAMES. 21 Claremont 
Road, Twickenham, Middx. 

REBUILT TELEVISION TUBES -121n. £5; 14ín. £5/10/; 171n. £6/10/ -. Twelve months' guarantee. 10 /- carr. 
TRANSISTORS, WHITE SPOT 5/ -; 
RED SPOT 5/ -; YELLOW /GREEN 5 6; 
RED /YELLOW 7/6; C R Y S T A L DIODES 1/ -, 21 -, 4/6. ELECTROLY- 

TICS, all values; CONDENSERS, 
silver and paper. RESISTORS, all types; RECLAIMED VALVES, most types, 6/- each. AIRSPACED CO- AXIAL CABLE from 6d. per yard. BRA Y M E A D TURRET TUNERS 
£6/19/6; REPLACEMENT VOLUME CONTROLS . TRANSFORMERS, 
TELEVISION and MAINS; SMALL PARTS REPLACEMENTS and numerous SECOND HAND COW 
FOMENTS. Stamped addressed 
envelope please with all enquiries. 

DEVIZES TELEVISION SERVICE 
29.30 The Nursery, Bath Road, 
Devizes, Wilts. Tel.; Devizes 1100. 

Television Tube Shop 
now stock 

Tubes for every make of set 
NEW REDUCED PRICES 

12 inch, Mullard type ... E4. 5.0 
12 inch, Mazda type ... ... ¿4.15.0 
14 inch, Mullard type . ... ¿5. 5.0 
14 and IS inch, Mazda type ... 15.15.0 
17 inch, All types .. ... 16.10.0 
17 inch, Slim line 110° ..- ,., 16.17.6 
21 inch, All types ... ... 18.10.0 
Also G.E.C., BRIMAR, E.M.I. types, 
Add 10 /- for delivery to your door within 
48 hours or 5/- B.R.S. Terms ¿2 down. 
All Tubes Carry 12 months' guarantee. 
A few shop-soiled tubes available. Good 
picture. Fully guaranteed, from 501 -. 
Spare -time Service Engineers -send for 
details of our rebate scheme. 

VALVES 
A very wide range at 50% off list price. Send 
for complete price list of these and other 
Bargains. 

TELEVISION TUBE SHOP 
413 Battersea Bridge Road, LONDON 
S.W.1 I BAT 6859. Open Saturdays. 

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

SETS & COMPONENTS 
(continued) 

TV SPARES 
London's Largest 

Range -New or Used 
LINE OUTPUT TRANS- 
FORMERS and SCAN COILS 

for nearly every make and model. 
New from 45/-. Used from 201 -. 
lust a few examples from our extensive 
range IN STOCK. Add 2/6 for P. & P. 
TELEPHONE ORDERS SENT SAME DAY 

C.O.D. 

NEW LINE O.P. 
TRANSFORMERS 

Pye V4/7, VT4 /7, 52/6; LV30, FYI, 5216. 
Ferranti 14T2/3/4/5, 451.; T1225, 62/6. 
Ferguson 992/6/7/8, 6619. 941 -55, 5716. 
Ekco T221/231, 50/ -; T161 etc., 45/-, 
H.M.V. 1824 -9, 58/6; 1840 -8, 5916. 
Cossor 930 -9, 58/6; 916 -25, 75/-, 
Alba T301/504, 451 -. 362/441, 4716. 
Murphy V240/250, 6216; V200, 4916; Ultra VT9 -17 etc., 108/6, with U25, 
Bush TV24, 6616; TV53, 651 -; TUG34, S gns. 
Philips I114Ú, 9118; Ì768U, I0216. 
Peto -Scott TVI411 -15, TVI711 -15, 4916. 
Pilot TV /CV -76, 77, 84, DDC87, 751 -, 
New Scan Coils for Pye, V4/7, VT4 /7, 62/6 
We also stock a complete range of spares 
for nearly all makes and models, e.g. 
LOT's, Line and Frame Blocking Trans., 
Frame Output Trans., valves, resistors 
capacitors, ion traps, etc., etc. 
PLEASE SEND S.A.E. FOR IMMEDIATE 

QUOTE 
Transtronic Transistor Kit, E5.4.8. 
Silicon Power Diodes, 250v. 300mA, 251 , 
Latest V Aerials, 151 -, plus P. & P. 
Guaranteed Valves, EF80, 10FI, 6Fí, 
EF9I, EB91, U Series, all 416. P. & P. 6d. 
Cabinets, all types from only 5 /-, 

TELEVISION CONSUMER 

SERVICES LTD. 
28 BROCKLEY CROSS, S.E.4. 

TlDeway 5394 

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

TELEVISION TUBES! 1st quality. 
new guns. Year's guarantee. most 75/ exchange. Rescreened from 85/ -. 
3 Pank Ave., New Barnet. BAR 1934. 

TUBES - AERIALS - VALVES 
Regunned tubes, guaranteed one year, 
prices from £4.12.8. Revacuumed tubes, all sizes, 50/ -: guaranteed 4 months. Full 
range of aerials at trade prices, double five 
costs only 58/ -. Full range of valves, 
example PCC84 cost 8 / -. ITV pre -amplifiers, 
£3.15.0. Self -contained in case. ITV con- verters. £5. Brayhead tuners, £4.12.8. New 
TV sets and transistor radios supplied, ask 
for quotation. Low loss co- axial, Ulyd.: Standard 8d. yd. 
Diplexers. 8/8 each. Chromed car aerials, 
19/- each completed with head and plug, all 
types quoted for. All items carriage 
extra. S.A.E. for lists. 

G. A. STRANGE 
BROADFIELD, NORTH 1VRANHALI., 
Nr. Chlppenham, Wilts. Tel. Marshfield 236 

SETS & COMPONENTS 
(continued) 

SALVAGED VALVES 
Now from 113 each 

New and Boxed Valves 
all at 10f- each 

Send 9d. for full list of valves 
and components. 

ARION TELEVISION, 4 Maxted Road, 
S.E.I5 

NEWX 7152 

ST. HELENS 4246 for Television tubes. 
S.A.E. list. DARWINS. 45 Shaw St., St. Helens Station. Lanes. 

SPARES -VALVES -TUBES 
1030 -1980 

Guaranteed Perfect. ex- working equip- ment Ll1Tsi from £1. FOTs. Osc. Tr., Coils cheap. TUBES guar. 6 months, picture shown or FITTED FREE. 9 -101n. 
30/-, 12ín. 40/ -, 141n. 50/-, 171n. 60/ -. VALVES, 3,000 types stocked. EF91. EB91, 6J5, 2/ -. ElF80, UF'42, 6F1, 20D1, 3/ -, 10F1, 
6V6, 6SN7, 4/ -, P181, PY81, ECL80, EY51, 
ECC81. PCC84, PCF80, 61(25, 7C5, 7Y9, 5/ -. EL38, KT36. 8P28, PY31, U35, U281, 7/8. PL38, PZ30, 20P1, 20P3, U24. 10 / -. Old 4, 5 and 7 Pin types, 5/-, Postage 6d. Speakers, 6 -8in. 7/8. loin. 7 x 4, 10 /-, New transistors, 0C44. 0C45, 15/ -, Send S.A.E. for list or with enquiries to: 
"ST. JOHN'S RADIO ", 156 St. John's F1111, 
S. W.í1 'lei. BAT 9838 

14ín. TELEVISIONS. BBC/ITA. newly 
fitted rebuilt tubes. To clear £8. Tube guaranteed 12 months. Callers 
only. NU-GUN rRLETUBFS LTD.. 3 The Mews, Duckett Road, N.4. MOU 
2903. 

In Scotland 

R F. N V IT F. 
for Better Value 
COMPLETELY REPROCESSED TUBE 

(NEW GUN, RESCREENED, 
ALUMINISED) 

12.6v and 6.5 v, 0.3 amp., 
17 and 15in. Types ... E6.10.0 

í2.6v and 6.5 v., 0.3 amp., 
14ín. Types ... E6. 0.0 

12v., 15in. Types ... ... E7. 0.0 
2v, 12 and 15;n. Types ... ... 16. 0.0 
Electrostatic 90 degree and 110 degree tubes 

101- extra. Carr. paid. 
Jot- ALLOWED ON OLD TUBE 

Terms arranged. 

FERGUSON 
14ín. BBC and STV Consoles ... 112.10.0 
I4in. BBC and STV Receivers ... 110.10.0 
17in. BBC and STV Receivers ... E19. 0.0 

COMPLETELY OVERHAULED AND 
FITTED WITH COMPLETELY 

REBUILT TUBE 
with One Year's Guarantee 

E5 Deposit. Terms on Balance 

Renfrew Electronics Ltd. 
Anderson Drive 

Renfrew Scotland 
Tel.: Renfrew 2642 
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SETS & COMPONENTS 
(continued) 

C. EDWARDS 
1070 HARROW ROAD 

LONDON, N.W.I0 
LADBROOKE 1734 

Offer's 
5/H TV in 
First -class 
Condition 

12ín. 25.0.0 
kin. 27.10.0 
17in. 213.10.0 
(all 5 channel) 
-1- 151- carriage. 

Guaranteed 
VALVES 

10FI, 101 -; IOC2, 
1016; 20D1, 61 
6FI, 51.; SP61, 7f -; 6K25, Bf-; 20P1, I0f -; 
PZ30, 8L; PL33, 7l -; ECL80, Bf.; EB91, 
61- Plus 6d. post. 
S/H 12in. Tubes, 501- plus 716 post. 

FERGUSON, EKCO 

" HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure DIRECT TV REPLACE- 
MENTS LTD., Dept. PT /22/3, 138, 
Lewisham Way. S.E.14. Tideway 6666. 

H.P. on Regunned 
C.R.Ts. 

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 

FINEST REPLACEMENT 

TV TUBES 
High Quality, True Fidelity 

Pictures, Exact Replacements. 
12 inch £5.5.0 

14 inch 25.17.6 

IS, 16, 17 inch 26.0.0 

21 inch 27.10.0 
12 months' Guarantee. 

Price includes Carr. and Insurance. 
Dispatched same day. Cash with 

order. 
Free advisory service on tube 
changing etc., S.A.E., please, Callers 

welcome. 

STAN CHESHAM 
HIGH STREET, MISTERTON, 

Nr. DONCASTER. 
Tel.: 368. 

SETS & COMPONENTS 
(continued) 

RADIO & TV SPARES 
LINE OUTPUT TRANSFORMERS 
All types of spares for all makes and 
models. List 3d. 

GUARANTEED VALVES 
EF91 3/ -, EF80 5 / -, 6FI. 10E1, PCC84 8/8, 
71/F2, U141 7/6. Postage Od. List 3d. 

SERVICE SHEETS 
List 6000 Models 1/ -. S.A.E. Enquiries, 
Hamilton I{:ulio (11, 13 %,'stern ltd., 

W. Leonard', SX. 

LIVER TUBES 
Fully Guaranteed 12 months 

All makes -12' to 21' 

Blanc & Martin 
Electronics 

70 HIGH STREET, 
WAVERTREE, 

LIVERPOOL 
Details on request 

Te1. SEF. 3428 

COMPLETELY REBUILT 
Cathode Ray Tubes as supplied to 
the trade now available to you. Fully 
guaranteed 12 months, 91n. to 17in., 
£5110/0 plus 7/6 carriage; 21in., 
£8/17/8 plus 10 /- carriage. Money 
back if not 100% satisfied. Cash with 
order to:- 

CASE'S RADIO LTD. 
Platt Bridge, WIGAN, Lancs. 

MISCELLANEOUS 
HOW TO USE EX -GOV. LENSES 
AND PRISMS. Nos. 1 and 2 2/8 ea. 
List free for S.A.E. H.W. ENGLISH, 
469, Rayleigh Road, Button. Brent- 
wood, Essex. 

WANTED 

WANTED Service Sheets. No 
quantity too large, highest prices 
paid. SULTAN RADIO, 29, Church 
Road, Tunbridge Wells, Kent. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers, 
Components, Test Instruments, etc. 
R.H.S., 155, Swan Arcade, Bradford 1. 

BEST PRICE paid by return for new 
Valves and equipment. STAN 
WILLETS, 43. Spon Lane, West 
Bromwich, Staffs. Tel: WES 2392. 

NEW TV VALVES WANTED. Send 
valves, cash by return, to P. J. F. 
ANDREWS, 61-63, Rosemary Road, 
London, S.E.15. 

NEW VALVES WANTED. - EY51, 
ECL80, PCC84, PCF80, PCL83. PL81, 
PCL82, PY81, R19, II801, 30P4, etc. 
Best cash prices by return. DURHAM 
SUPPLIES, 175, Durham Road, 
Bradford 8, Yorkshire. 

TV PHONE 
TR;1\S1'0RMERS BY 3 p.m. 
SENT SAME DAY C.O.D. ON 
ALL ITEMS BELOW in STOCK 

LINE OUTPUT TRANSFORMERS 
Makes drodni. 1ìí44e 

44 ARGOSY; T2, CTV617 .. .. .. W 
DECCA: 1117 & 0 .. .. 68/8 
DEFIANT: T51753 .. .. 68/8 
R.G.D.: 6017T, 7017C, C54 .. .. 68/6 
REGENTONE: 17C, 177, 17 Comb... .. 69/6 
BAIRD: 2014, 2017, 2114, 2117 49/8 
COSSOR: 930 & T. 931, 933.4.5, 937, 938 

&A &F,939AAAF,948T, 
946 Bo /e 

H.M.Y.; 1824 & d, 1826 & A. 1828 6 A. 
1827 & A, 1829 & .. eel. 

MARCONI; VT68DA, VT69DA .. . 65/- 
80BELL: TS17. T346 .. .. .. 88/- 
FERGUSONI 308T, 308T .. .. .. 68/- 
H.M.V.: 1PBb, 1869 .. .. 65/- 
FERGUSON: 992T -997T, 998T 89/9 
PYE: V4, VT4, V7, VT7. CTM4 .. 66/- 

AÚ other makes available (8.6 darn) 
S.A.E. ALL ENQUIRIES 

LINE BLOCKING OSC. TRANSFORMSES 
ARGOSY: T2 -3, CTV617 .. .. 8/6 
DECCA: D14, D17, D170 .. S/6 
DEFIANT: TR1464.5.8, 1652, 1754.6.6.. 8/8 
MARCONI: VTBSDA 

-. 
.. 8/6 

REGENTONE: 14.5.7T. 148T, 173T .. 8/6 
R.G.b.: 0012.4.5.7T serien 8/6 
H.M.V. 1824 & A, 1925 & A, 1826 & A. 

1827 & A, 1829 & A. 1840 -1 -2- 
8 -4. 5.6.7.8 14/6 

MARCONI; VT68DA, VT89DA, VT154, 
VC A VT161, VC152 -8 .. 14/6 

FERGUSON: 992T -997T, 998T .. 16/9 
PYE: V4, VT4, V7, VT7, 01114 16/9 

FRAM$ BLOCKING OSC. TRANSFORMERS 
ALB &: T301, 304, 812, 872 A B, 894, 

ARGOSY: TB 8, CTVVS17 .. .. 12/9 
DECCA: D14, D17, D170 . 12/9 
DEFIANT: TR145494, 1652, 1754.6.6.. 12/9 
MARCONI; VTBSDA .. .. 12/9 
R.G.D.: 6012- 4 -5.7T melee .. .. 12/9 
REGENTONE: 14.5.71, 143T, 173T .. 12/9 
VIDO$: CN4218, CN4225 perles 12/9 
PHILIPS: 385U, 485U, 492U, 698U, 

704 &, 16o2Ú .. .. 15 /- 
STELLA: 1522U 15/- 
PHILIPS: 1400A, 1700A, 1800A, 2347A 15/- 
PHILiPS; E.H.T.,Osc.Tx.1400A,1700A, 

SBOOA, 2347s 16/- 
PHILIPB; 1101U, 12000 S VF. 1400A 

2337A, 2847& 16 /. 
PHILIPS' 1114UM, 115U, 1(í1437Ü 

1448U 8 /46, 17260. 1746 d 
/46, 1747U . .. .. le/- 

STELLA' 83140, 8317íT 16/- 
PYE: FVl&C,FV2C,V2,FV40AODL 11 /6 
PAM: 904, 906, 952 -8.4, 968 11/8 
INVICTAI T106, 107- 8,110- 1.2.4 -6. 7414. 

T120 11/8 
FERRANTE 14TS -4.5 .6, 17T3.4.11-6, 20T4- 

ó.6, 21E5.6, 241E4, T1826, 
1625, 1825 .. 14/8 

SOBELL I T817, T144, T145, e C, T174 A 
C, T510174, T175 & LO, TRO 
176. T274, T277, T346 .. 16/- 

BANNER: BT114, BT117 A O .. 
12,,.. 

BANNER: 
605, ses -e 16/- 

Hd1.V., 1814, 1816, 1821, 1824 A A. 
1825 A A, 1826 5 A, 1827 A A. 
1829 A A, 1840. 1841, 1842, 
1843, 1844, 1845.6.7.8 . 14 I 

MARCONI: VC69DA, VT59DA, V060DA. 
VCe2DA, VT88DA, VTO9DA, 
VT150, VC & VT151, VC162 -3 14/8 

PIE; V4, VT4, V7, VT7, CTM4 .. 
All Makes Available 

FRAME OUTPUT TRANSFORMERS 
BANNER: BT114, 117 & 0 -. .. 
COLUMBIA: C503, C505, 0606 
BOBELL; Toll, T121, T122, T143, T144. 

T145 A 0, T171C, Tß0174, 
T176 A LO, TR0176, T176, 
T224, T274, T277, T346 . MU - 

PM V4, VT4. V7, VT7. OTM4 .. 88/6 
FEROUSONI 992.998T 

all 
.... SI/. 

AU Makes Avable 
SCAN OILS 

PYE: V4, VT4, V7, VT7, OTM4 - 58/6 
FERGUSON: 9921.9981 se,ies W/S 
SS00: 1217, TC178, TC198, T906, 

T206. TCS07 . 66/8 
AB Makes Available for ALL Moddb. 

B.A.E. ALL ENQUIRIES 
Poet end Packing all Items, 1/6. C.O.D. 1/6 sates. 

11/9 

66 /- 
Ml. 

Wyndsor Television Service 
ST. ALBANS ROAD 

BARNET, HERTS. 
BAR 17e9 Closed Thursday 1 ò clock 
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FOR SALE 
100 BAYS Brand New Adjustable 
Steel Shelving, 72 in. high x 34ín. 
wide x 12ín. deep: stove enamelled 
dark green, sent unassembled. Six 
shelf bay £311610. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

TELEVISIONS 
All sizes including Projections. Require 
attention from £3. In working order: 

12ín. BBC from 85. 
12m. and 141n. BBC /ITA from g10. 

Send for ListsT 
2.8 extra 17 

Carriage Paid. 

SERVICE DEPARTMENT 
BRYAN STREET, HANLEY 

STOKE -ON -TRENT 

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

1,000 TELEVISIONS, all makes, from 
£3 working, 101. not. Callers only, 
9 till 6 including Bats. 39, White- 
horse Lane, Stepney, London. 

Star TV Tubes 
70/- 

all sizes up to and including I7in, includes 
old glass or plus 716 without 

C.W.O. Carriage 716. 

WHY PAY MORE? 
new guns, 12 months' guarantee. 

also 201. each 
12in., 14in., Part Exchange Televisions 

ARTHUR SLARK 
43.45 Thicketford Road, Tonga Moor, 

Bolton. 
Phone: 6684. 

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

CUT THE ADS! 
or listen to door or baby. 

ARMCHAIR VOLUME CONTROL unit, 
easily fitted. Perfectly safe. 30/ -. 
BRAYHEAD TURRET TUNERS, ANY 
AREA, BRAND NEW. complete with fit- 
ting instructions. State set and 2 channels. 
10 M/c, 8410.0: 36 M/c 2.6.6.0. C.O.D. only. 
EXTRA COILS 10/8d. 
RECTIFIERS - CONTACT COOLED. 
250 v.. 250 mA, 13/8: 300 mA. 17/8: 350 mA, 
19/6. 
RECTIFIERS - FIN TYPES. 
14A989 400 mA. 18/8: 300 mA, 17/8: 260 mA, 
15 /. 
CABYMETERS. A10. 84.17.6: B20, 
88.10.0. with either meter 38 mixed resistors 
ed. ONLY. 
PLASTIC RECORDING TAPE. Famous 
brand, 51n.. 800ft., 14/. TRANSISTOR 
0C16, 27/ -. 
Cash with Order. Post Free. C.O.D. 2/6. 

DURHAM SUPPLIES 
175 Durham Road, Bradford 8, Yorkshire 

FOR SALE (continued) 

SERVICE INSTRUMENTS. Televet 
£30. Scantest £5. Taylor R/C Bridge 
£e. All as new. 34 Birch Avenue, 
Romney, Cheshire. 

TELEVISION 
ENGINEERS 

and Dealers 
to act as Agents for our rebuilt TV Tubes, 
guaranteed for 18 months. Write in first 

instance: 

E. M. SERVICES 
131 St. Anns Road, London, 

N.15. 

SERVICE SHEETS 
SERVICE SHEETS Radio, TV, 5,000 
models. Lists 1 /.. S.A.E. enquiries: 
TELRAY. 11, Maudland Bk., Preston. 
FAULTFINDER FILES (TV) showing 
common faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List Bd., plus 
postage. S.P. DISTRIBUTORS. 44, 
Old Bond Street, London, W.I. 
SERVICE SHEETS (1930 -1961) from 
1/- with Free Fault -Finding Guide. 
Catalogue 6,000 models 1 / -, 125 
Radio /TV Sheets covering 370 pop- 
ular models 20/ -. S.A.E. enquiries. 
HAMILTON RADIO, Western Road, 
St. Leonards, Sussex. 
SERVICE SHEETS. - We have the 
largest stock of Radio and TV Service 
Sheets in the country for sale at 4/- 
each. Why tolerate delay in obtaining 
your supplies when we will dispatch 

return? vlat lManufacu ersMnuals for sale and 
hire. 1961 List now available 1/.. 
S.A.E. please. Mail orders only to: 
S.P. DISTRIBUTORS, 44, Old Bond 
Street, London, W.1. 
SERVICE SHEETS, TV 4l- ea. Radio 
3/- ea. List 1 / -. All orders dispatched 
on day received. Also manuals for 
sale and hire. SULTAN RADIO, 29, 
Church Road, Tunbridge Wells, Kent. 
SERVICE SHEETS from 3/ -. Some 
for hire. S.A.E. DARWINS. 45 Shaw 
Street, St. Helens, Lancashire. 

EDUCATIONAL 

Radio 
Television 

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

Write for FREE prospectus 
stating subject to 

Dept. 516 I.C.S. 
Intertext House, Parkgate Road, 
London, S.W.I I. 

EDUCATIONAL (continued) 

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

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. 
Membership Condition booklets; 1 /.. 
Sample copy the Practical Radio 
Engineer 2/- post free. Secretary, 
22, Fairfield Road, London. N.8. 

* LEARN * 
RADIO & TV 
SERVICING 

for your OWN 
BUSINESS /HOBBY 

by a new exciting no -maths 
system, using practical equip- 
ment recently introduced to 
this country 

FREE Brochure from: - 
RADIOSTRUCTOR 

DEPT. G78 
READING, BERKS. 4/61 

BOOKS 

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, N.8. 

B.B.C. - I.T.V. - F.M. AERIALS 
B.B.C. (BAND I). Tele- 
scopic loft, 19/8. External. 
S /D, 28/3. 
1.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element, 32/8. Wall 
mounting. 3 Element. 33/9. 
5 Element. 4113. 
COMBLNED 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. 
83/9. Chimney and mast 

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

RES /CAP. BRIDGE o a8/ 2.. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for derails of this and other kits. 

RADIO MAIL (Dept. KV) 
Raleigh Mews, Raleigh Street, Nottingham 
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Now in its third revised and enlarged edition .. . 

the book for every television engineer, 
serviceman, dealer and enthusiast. 

Planned for on -the spot use! 

TELEVISION 
ENGINEERS' 

POCKET 
BOOK 

Editor : J. P. Hawker 

Much new information 
has been added to the en- 
larged and fully revised 
third edition of this pocket 
manual and data book, 
specially designed to meet 
the everyday practical needs 
of all concerned with the 
repair and maintenance of 
modern television receivers. 

258 pages of servicing facts . 

Over 200 illustrations . Inter- 
mediate frequencies and valve 
data charts . Band 1 conversion 
for I.T.A.. Special fault tracing 
and alignment sections. 

CONTENTS 
STANDARDS AND WAVEFORMS -Scanning -British transmission standards - 
Synchronisation pulses- Transmitter band -width. BRITISH TELEVISION NETWORK 
-Frequencies and stations -Field- strength maps- I.T.A. -Programme companies -Loca- 
tion of stations. BASIC CIRCUITRY- Typical receiver -R.F. stages and tuner units - 
LF. stages- Detector and Video Amplifier -Sound Channel- V.H.F. /F.M. reception - 
Time- bases -Sync. separation -Power supplies -Automatic picture control -Flywheel 
sync. COLOUR TELEVISION -Sequential systems- N.T.S.C. systems -Tri- colour pic- 
ture tubes -Subjective colour systems. TRANSISTORISED RECEIVERS -Scan 
magnification- Optical magnification system -Transistor D.C. converters. PROJECTION 
TELEVISION- Schmidt optical system -Projection cathode -ray tubes -Tube data- 
Circuitry-Adjustments. BAND III CONVERSIONS- -Types of converter -Converting 
T.R.F. receivers- Patterning- Converting superhets. INSTALLING AND SERVICING 
RECEIVERS -Field servicing -Installation -Adjusting controls -Tuning signals - 
Servicing precautions -Servicing printed circuits. SERVICING EQUIPMENT -Signal 
generators -Multi -range meters -Pattern generators- Oscilloscopes -Wobbulators- 
Insulation testers- Component test bridges -Valve testers- E.H.T. voltmeters- Signal- 
strength meters -Valve voltohmmeters- Crystal calibrators. RECEIVER AEItIALS- 
The dipole -Aerial designs -Band III aerials- Feeder cables- Matching -Attenuators- 
Installation -Fringe equipment- "Ghosts ". INTERFERENCE- Impulse and heterodyne 
interference -Typical sources -Interference by television receivers. FA U LT FINDING - 
Component deterloration -R.F. instability -Video- amplifier faults -Cathode -ray tube 
faults -Synchronisation faults- E.H.T. faults- Time-base faults -Line output trans- 
formers- Turret repairs -Trouble- tracing chart. ALIGNMENT- Response curves-Pre- 
mixer circuits -Alignment of T.R.F. receivers and I.F. stages -Use of sweep generator- 
Tuner alignment-List of intermediate frequencies. ('A'l'HODEYIIAV TUIIES- F'ocusing 
and deflection- Modulation- Ions- Aluminisatlon- Handling and replacing- Picture- 
tube salvage- Correct usage -Data on commercial tubes -Equivalent tables- Replace- 
ments. VALVE DATA- Heater characteristics and pin connections- Equivalents. 
COLOUR COMES. r - - corder here - 

Please send .me, Cash on Delivery, one copy of the new edition of Only 
TELEVISION ENGINEERS' POCKET BOOK 12s. 6d. 

FROM 
ALL 

Address BOOK- 
SELLERS 

Name 

or In case of difficulty use this handy C.O.D. order form 
NOTE -Send no money now- simply complete and post this order form TODAY to 
GEORGE NE WNES LTD ,Tower House, Southampton Street, London, W.C.2. You pay on 
delivery plus normal C.Ó.D. charges. (If you prefer not to pay charges send a remittance 

L 
for 13s. Id.) 
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EDDY'S (Nottm.) LTD. 
116 118 ALFRETON ROAD, NOTTINGHAM 

Build your oWit 
CAR RADIO! 

'A' 7 Transistors Long and 
Medium Waves Two Watts 
Output R.F. Stage and 

Automatic Gain Control 

10 21 

l:ns. 
P &P 

5/- extra 
6 or 12 volts (state which) 

Supplied with full instructions 
Size 7q x 7,'- x 24 in. 

SPEAKER, extra 17/11 

POCKET RADIO 2 Transistor with 
miniature speaker. Complete with all parts 
wiring diagram and full instructions, 2716. 
Batteries I' -. P. & P. 2/6. 
VIBRATORS 12v 4 pin 4111. Post I / -. 
THROAT MIKES I/. each Super quality 
Model 21- each. Could be used for electri- 
fying musical instruments etc. Post 6d. 
GERMANIUM DIODES 9d. each. 7/- 
Dozen. Post 6d. 
NIFE ACCUMULATORS 1.25v. Size 
3 x2¡x 'in. 7 a.hrs. Weight 13ozs. 1111 
each. P.18, P. 1/6 one only add 9d. per cell 

All above are NEW and Guaranteed 
New or Surplus Valves, Guaranteed 

and Tested by Return Post. 
IDS 7'6 
IRS S'6 
155 419 
IT4 3/I1 
3Q4 7/- 
354 5111 
3V4 619 
5U4G 419 
5Y3G S/9 
5Z4G 716 
5Z4M 111- 
6A7 101- 
6AQ5 
6AT6 7/- 
6AG5 
6B8G 2111 
6C4 3'- 
6C6 4/9 
6CH6 91- 
6F15 9/6 
6F33 619 
615G 219 
615GT 319 
615M 413 
617G 51. 
6K7G 1111 
6K7GT 61- 
6K7M 716 
6K8G 513 
6SN7GT 4/3 
6Q7G 519 
6SA7M 519 
6SG7M 4/9 
6U4GT I0/6 
6V6G 4/9 
6V6GT 6'- 
6V6M 816 
6X4 5'9 
6X5GT 4111 
12A6 513 

2AT6 7/6 
2AT7 513 
2AU7 5111 
2AH7 51- 
2K7 5/3 
2Q7 513 

2001 '9/6 
25L6GT 7/6 
25Z4G 7/6 
35W4 6/9 
35L6GT 8111 
807B 319 
954 l'6 
955 216 
956 316 
AZI 1216 
B36 8/6 
CIC 716 
DD207 716 
DAF9I 419 
DAF96 6/11 
DF9I 3111 
DF96 6/II 
DK9I 516 
DK92 7/6 
DL96 6111 
DM70 716 
EABC80 716 
EAF42 816 
1841 6111 
EB9I 3111 
EBF80 8'- 
ECC81 513 
ECC82 5111 
ECC83 6/6 
ECC84 813 
ECC85 7/11 
ECF80 
ECF82 9/- 
ECH42 8/3 

ECL80 7r- 
ECL82 I0/- 
EF36 31- 
EF4I 7/9 
EF42 716 
EF50 I/9 
EF80 51- 
EF85 6/- 
EF86 

. 

916 
EF89 71- 
EF91 3/6 
EF92 4/6 
EL84 6'6 
EL9I 4'6 
EY51 7'Il 
EY86 719 
EZ80 6'- 
EZBI 6/9 
GTIC 6/1I 
KT33C 616 
MUI4 71- 
PCC84 7/3 
PCF80 713 
PCF82 716 
PCL82 7/6 
PCL83 12/6 
PL8I 91- 
PL82 7'- 
PL83 7'- 
PL84 10/11 
PEN36C 81- 
PY8I 6/11 
PY82 613 
TDD4 716 
U25 12/6 
TY86F II/6 
R19 17/6 
UY85 6/3 
UCH42 7/6 
UBC4I 713 

Any parcel insured against damage in transit 
for only Id. extra per order. All uninsured 
parcels at customers risk. Postage and 
Packing 6d. per valve extra. C.O.D. or 
C.W.O. C.O.D. charge 3/- extra. S.A.E. 
with enquiries. 

www.americanradiohistory.com

www.americanradiohistory.com


396 

COYNE'S NEW 
PIN -P 01 NT SERIES TAKES 
HEADACHES OUT OF ALL 
SERVICING PROBLEMS! 

No. 1 

Pin -Point 
TV troubles 

in 10 minutes 

Find the exact sound or 
picture trouble in ANY 
TV set from 700 possi- 
bilities! Latest edition 
now has 332 pages of 
solid TV servicing infor- 

mation; 300 diagrams, check charts, 31/8. 
Postage 1 / -. 

SPECIAL OFFER 
Circle Book No. I on coupon, send only 18/3 alter 7 days, and 18/8 In 30 days, making a total 
ut 32/8 including postage. 

No. S 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot every type 
of circuit In ALL transis- 
torized equipment! 525 
pages; hundreds of illus. 
trattons; 120 check 
charts. 47/8, postage 1/8. 
Circle Book No. 2 on e. 
coupon. 

TRY ANY FOUR BOOKS 
ON NO RISK FREE 

TRIAL OFFER 
No. 3. Application of Radio and TV 

Principles. 299 pages 28 /- 
No, 4. Radio. s Television and F.M 

Receivers. 403 pager 28/- 
No. 5. Radio & TV Circuits. 334 pages S8 /- 
No. 6. Latest Instruments for servicing 

Radio -TV. 367 pages 28 /- 
No. 7. Practical Television Servicing and 

Trouble Shooting Manual. 406 pages 34/- 
No. 8. Television Servicing Cyclopedia 

0 
Pa 

Translator Circuit.. 410 pages 39/6 No. 9. 6 
No. 10. Coyne Technical Dictionary 18/- 
No. 11. Television and Radio Handbook 22 /- 

SEND NO MONEY. 
Use Time Payment Plan at 
No Extra Cost If You Wish 
Just mail coupon for fm trial. After 7 days 
send only low price or return books and pay 
nothing! If you keep more than one book, send 
£1 after 7 days and £1 each month until com- 
pleted (maximum fou books). To buy one book 
send one ball in 7 dan, one half in 30 days. 

MAIL COUPON NOW FOR 
FAST RETURN SERVICE 

TO 

SIM -TECH BOOK COMPANY, 
MAIL ORDER DIVISION. DEPT. PTVB, CATER'S 
MILL. WEST -END, SOUTHAMPTON, HANTS. 
OC Rush the books circled below for 7-day FREE 
TRIAL as per offer. 
1. 2 3 4 6 8 7 8 9 10 11 

Name 

Address 

City County 
Tick here If enclosing full price, we pay 

postage. Same 7 -day money -back guarantee. 
Postage £2 or lees 1 / -, 63 or more 1/6. 
OVERSEAS ORDERS, PLEASE PAY FULL 
AMOUNT. MONEY BACK GUARANTEE IF 

NOT SATISFIED. 

PRACTICAL TELEVISION 

10,000 VALVES 
From 9d. to 7/9d. Salvage guaranteed. lend 
tor tree List TULSA k. 
Coil Pack 2/9. Contains 7 way, 4 pole Yaaley 
switch, coils. transformers, chokes, V,cou 
densers, varied capacitors, resistors, tag boards, 
nuts screws, bolts, Aluminium partition 
chassis, size 4 z 4 x blo. P. a P. 2/3. 
Coil Pack Sets 3/9. 3 wave toil pack, 1 pr. I.F.s 
(405KNS) stand gang coral; and paper dial 
P. a P. 2/3. 
Volume /Tone Controls. 2/6 per doz. Assorted 
volume and tone controls, stripped rrom 
working chassis. P. a P. 2 ". 

SPEAKERS ! 
* bin. P.B. 8/9. Good 

quality but repaired with 
O.P. Trans Mild. P. a 
P. 2/4. 

* Bin. P.B. 9/9. Highest 
quality, fitted with U.P. 
Tram. P. a P, 2/6. * Elliptical 15/9. 8 z 31n. 
and i x 41u. Brand New. 
Specially wade ror Record 
and 'tape Recording Cabi- 
net.. P. a P. 2,9. 

REMEMBER 
P.P. COMPONENTS LTD. 

219 ILFORD LANE, ILFORD, ESSEX. 
Stamp for Free Catalogue 

TRANSISTORS - 
Red Spot 31- White Spot 416 
0070 9!- 0C44 201 - 
0C45 161- 0C170 451 - 

Crystal Diodes If- 
0A70, 0A81, GD4, GEX34, 

GEX35, all 41- each 
TRANSISTOR HOLDERS 113 each 
Connecting Wire, six assorted colours 
I yd. each colour, 119, 2 yds. each, 2/9, 
10 yds. each I0/6. Valveholder, can 
and spring complete I16, size B7G or 
B9A. Resistors, all values 10 °ó 1W, 
6d., I W, 9d, Condensers .01 mid 
1000v, T.C.C. 10d. All prices post paid. 

Send S.A.E. for our Bargain list. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, HAZEL GROVE, 

STOCKPORT, CHESHIRE 
MAIL ORDER ONLY 

REBUILT TV TUBES 
FULLY GUARANTEED 

12 MONTHS 

Complete New Gun fitted in 
every Tube 

I2in. 
14-I5in. 
17ín. 

21in. ... 

£4.0.0 

£4.10.0 

£5.0.0 

£7.0.0 

Immediate Delivery 
Carriage and Insurance 10/- extra 

Allowance on old tube 

NU -GUN TELFTUBES LTD. 
3 The Mews, Duckett Rd. 
Harringay, London, N.4 

Telephone: MOUntview 2903 

April, 1961 

OUR COMPREHENSIVE SERVICE 
INCLUDES: 

12 CHANNEL TURRET TUNERS, 10, 18, 
38 Mc /s, 40/ -: VALVES, PCF80 and PCC84, 
7/3 each. Cabinets, Glasses, Masks, Con- densers. Resistors. Ion Traps, Speakers. 

RECLAIMED C.R. TUBES 
(Nut boosted or reactivated) 

91n, and 12tH., 35/ -: 141n., 501: 17111., 801 -. All picture tested, taken from stripped 
TV's. 

REGUNNED C.R. TUBES 

MATI 

month guarantee) 
I.\,M LE OFI TRANSFORMER LIST 

L.O.P.T. SCAN COILS FERGUSON: (New) (Used) (New) (Used) 
103T, 105T 89/9 35!- 60 /- 35/- 
992/E: 4/6/8 - 89/9 35/- 80 /- 35/- P1' 
V4. VT4. V7 52/6 35/- 55/- 35/- 
VT7. CTM4 52/8 35/- 55 /- 35/- These are only examples of stocks, we have many thousands more, and would be pleased 
to quote for any component you may require. 
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. 

SOME OF OUR VALVES 
AZ31 8/6 PCL82 10/9 SP61 2/6 
1136 8/8 PCL83 12/6 W77 5/- 
077 3/- PCL84 10/9 Z77 3/- 
DI-177 8/- PL33 8/6 5U4 5/- 
DK91 10/- PL38 12/9 5V4 9/- 
DK92 10 /- PL38 14/8 5Y3 10/6 
DK96 10 /- PL81 8/6 5Z4 10 /6 
DL92 8/6 PL82 7/- 6AL5 3/- 
DL94 9/. PL83 7/- 6AM6 3/- 
DL96 9/8 PY31 8/- 6CDd 27/6 
EB91 -PY36 02 3/- 
EBC33 5/3/ PY80 

2 10/ 
7/- 66Fl 5/- 

EBF80 9/6 PY81 6/- 6F12 31- 
ECC81 5/8 Pí'82 8/6 6F13 7/- 
ECC92 8/- PZ30 10 /- 6F14 9/8 
ECC84 8/- U22 9/8 6F15 9/6 ECF80 8/- U24 20/- 6L1 12/6 
ECH35 9/- U25 13/- 6L18 8/- 
ECH81 U26 
ECL80 7/ 

g/- 
U31 9/6 

12/6 
6P26 
6P25 

12/8 
8/6 

EF39 5/- U5,0 8,6 6 'd 5/8 EF50 4/- U52 7/ IOFI 6/- 
EF80 4/8 U191 18/- 10C1 10 /- EF91 3/- U281 12/6 10C2 13/- EF92 5/- U282 10)- 10P13 9/- 
EL:33 8/8 U:301 10 /- 10P14 9/- 
EL38 14/6 11801 22/8 12AT7 5/6 EL84 7/- UAF42 8/- 12AÚ7 6/- 
EY51.S.E. UBC41 7/9 20D1 8/6 
EY51 8 9 UF41 8/6 20L1 12 /6 
EY86 8/8 UF42 5/9 20P1 10 /8 
EZ40 6/6 L'L41 7/3 20P4 17/6 
KT33C 9/8 UL48 7/3 27SU 16 /- KT36 12/6 ULM 11/6 3001 7/3 KT68 15/- UY41 6/6 30L1 7/3 
ECC84 7/3 UU8 14/6 30P4 12/9 
PCFSO 17/3 SP 41 

6/6 
85ßT 29/6 - 

These are only examples of our valves: 
if you do not see what you require send 
stamped addressed envelope for special 
quotation. 
For the Finest. Fastest Service in the country,contact- 

Da & D. TELEVISION 
131. KINGSTON ROAD 

SOUTH WIMBLEDON 

LONDON S.W.19 
Phone: Cherrywood 3955 

And that's not all - 
WE ARE OPEN FROM 10 a.m. UNTIL 

MIDNIGHT 
For any information or problems you have 
Call on us or Phone, we are always pleased 
to help. 
TERMS: S.A.E. all enquiries. C.W.O. or 
C.O.D. 3/- extra. 
Postage on Valves 6d. each, C.R.T.s 12/8 inc. insurance. 
SATISFACTION ASSURED 

RETURN POST SERVICE 
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April, 1961 PRACTICAL TELEVISION 

SENSATIONAL NEW 1961 DESIGNS - 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS 
THE NEW "LISBON" TRANSISTOR SET "MAJORCA" 7 TRANSISTOR RADIO 
Build the miniature 

19/6 highly sensitive 
"LISBON" design. This 
le a pocket 2 -stage transistor set not 
much larger than a matchbox. Excel- 
lent clear reception covering all 
medium waves and working for 
months and months off a tiny 1# or 3 

volt battery costing only 3(d. A very 
simple set to build and an excellent 
Introduction to transistor circuitry. 
Everything can be supplied down to 
the last not and bolt Including 
SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS FOR ONLY 
19/8. plus poet and packing 1I6. 
(C.O.D. 2/- extra). Parts sold 
separately, priced parts list It-. 

Build this ( L 
7- TRANSISTOR £, I O. 19.6 
"MAJORCA" 
superhet portable with Car Radio 
aerial attachment. An exceptionally 
high quality design giving remark- 
able tone with push -pull output. Can 
be built for ONLY 516.19.8, including 
everything down to the last nut and 
bolt and SIMPLE AS A.B.C. PIC- 
TORIAL STEP -BY -STEP PLANS. 
Poet and packing 3/6 (C.O.D. 3/- 
entra). Parts sold separately. 

OUR NOVEL WRIST RADIO 
Our engineers have de- 
signed 

r 2,6 this novel Wrist 
Radio using latest tram. 
sistor techniques. Rise only If s 1 x 

din. 'Featherweight" yet gives clear 
crisp reception over all medium 
waves. Tiny battery lasts months 
and months costing only 441. No snags 
-anyone can Lull,' it In an hour or 
two using our SIMPLE AS A.B.C. 
PICTORIAL STEP -BY -STEP PLANS, 
All parts can be supplied Including 
case and strap FOR ONLY 22/8. Pius 
post and packing 118 (C.O.D. 2/- 
extra). Parts mid separately, priced 
parts list 1 / -. 

CONCORD ELECTRONICS 

THE NEW "FLORIDA" VALVE RADIO 
This sensational "FLORIDA" model I. one of our most 27f6 sensitive valve radios. It is a highly compact self- contained 
miniature push -button base, valve pocket radio at absolutely rock bot- 
tom building coat. Covers all medium 
waves with very latest circuitry 
bringing In stations from all over 
Europe without fuse. Size only 4# x 
21 x liin. A fascinating pocket radio. 
We can supply all the parta including 
beautiful 2 -tone case and SIMPLE 
AS A.B.C. PICTORIAL STEP -BY- 
STEP PLANS, so 

r 
s, wire, etc. Can 

be built for the exceptionally LOW 
PRICE OF 27/8, plus post and pack - 
ng 1/6 (C.O.D. 2/. extra). Parta sold 
separately, priced parta Bat 1l -. 

Dept. P.T.2, 210 CHURCH RD., HOVE, Sussex 

Build your own Aerials.. . 

if 
4Tyam1 

AERIAL FITTINGS 
UsefuHAN. RADIO 

FUR BAM. 
Usefuuctingmulæ ann constructing 

and your own for quickly 

cheaply, Catalogue Diecast 
illustrating 

increased 
range 

of Band III to Band I Mast Couplers, Holders, and Director piers, Insulators 
(both Rod and H" types), 

Masthead Inline- 

nstamps 
rocBrackets, 

etc. 
Elements, 

Chinmit., he above, to:_ 1/- in 

MARLBOROUGH, WILTS. Phone : 657/8 
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C.R.T. BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50% BOOST. 
8 V. OR 4 V. UR 8.3 V. UR 10.8 V. OR 
13.3 V. MAINS INPUT. 12/8 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10/15 diP. OPTIONAL BOOST 25%, 50",,. 
75 %. MAINS INPUT. 18/8 

TYPE II, MAINS INPUT, MULTI OUTPUT 2, 
4. 8.3, 7.3, 10 and 13 VOLTS. BOOST 25% 
AND 60%. LOW CAPACITY. 21/- 

Full Instruct-ems supplied 

TRIMMERS. Ceramic. 30. 50, 70 pF, 9d.; 100 IX, 
160 pF, 1/3; 250 p6, 1/8; 500 pF, 750 p6, 1/9. 
RESISTORS. Preferred values. 10 Orne to 10 meg., 
l w., 4d.; d w., 4d.; I w., 8d.; II w.. 8d.; 2 w., 1 / -. 
HIGH STABILITY. j w., 1%, 2/ -, Preferred values 
100 (0 10 ¡erg. Ditto, 50. 1000 to 5 meg -D, 9d. 

lÚ sad WIRE -WOUND RESISTORS J1 /B 

16 war '25 ohms- 10,000 ohms 2/- 
12.5K to 50K 10 w. .. .. .. .. 6/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play lin. reel, 2,40011 80/- Spare 
Sin. reel, 1,200ft 37/8 Plastic 

Long Play 710. real, 1,800ft 85/- Reels 
6310. reel, 1..2001123/8 
bin. reel, 900ft 18/8 

3/- ea. 
Metal 

Standard lin. rod, 1,20011 25 /- 7' Reels 
Sin. reel, 60011 18/- 2/ -ea. 

'Instant' Bulk Tape Eraser and bead De- 
Sauer, 200,)10) v. A.C., 27/8, Leaflet, 8.A E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6. 
Multiratio. pushpull, 7/6. Miniature, 314, etc., 4/6, 
Push -pull 10 w., 15/6, L.P. CHOKES 15;10 H. 60/05 
mA, 6/ -; IO H. 85 mA, 10/8; 10 11., 150 mA, 14/ -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
STANDARD, '150 -0 -250, 60 mA, 6.3 e. 3.5 
tapped 4 v. 4 a. Recliner 6.3 v. 1 a, 0 v, 
2 a. or 4 v. 2 a. ditto, 350 -0 -350 .. , 82/6 
MINIATURE 200 v. 20 nIA, 6.3 v. 1 a. 10/8 
MIDGET, 2211 v. 45 tnA, 6.3 v. 2 s. .. 15/8 
SMALL, 220 -0.220, 50 sA, 8,3 e. 2 a... 17/6 
STD., 251)- 0250, (15 mA, 6.3 v. 3.5 a .. 17/8 
HEATER TRANS. 6.3 v. 11 amp. 7/6 
Ditto, rapped sec. 2. 4. 6.3 v., 11 amp,- 8/6 
Ditto, sec. 6.3 v. 3 amp... 1016 
GENERAL PURPOSE LOW VOLTAGE, 2a, 
3, 4. 5, 0, 0, 9, 10, I2, 15, 19, 24, 30 v. .. 22/6 
AUTO TRANSFORMERS. 110 w. 
0, 10, 1'20, 200, 230, 250 v. .. .. 22 /8. 

ALADDIN FORMERS and core, lin., 6d.; lin 104. 
0.31. FORMERS 6937/8 and Cans TVl /2. lin. eq. a 
21in. and gin. sq. x 1/in., 2/- es., with ourse. 
SOLON Soldering Iran, 220/40 v 35 w. 24/, 
REMPLOY Instrument Iron, '230 v- 25 w., 17/8. 
MAINS DROPPERS. 3in. s Illy. Adj. Sliders, 
0.3 amp., 1,000 ohms, 4/3. 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, 8d. per ft., 3 -way, 7d. per ft. 
LOUDSPEAKER P.M. 3 OHM. Sin. Rola, 17/6, 
Mo. Plessey, 19/6. tin. x 4in. Rola, 18/ -. 
611n. Rola, 18 /6, 10 o 6in., 27/6, 10in Rola, 80/ -. 
din. HI -Pi 'Tweeter, 25/ -. 12 in. IL.A., 30/ -, 
STENTORIAN HF 1012, loin. 3 to 15 ohms, IOw., 95/- 
1211,. looker IS watt. 3 ohms, or 15 ohms, 105/ -. 
CRYSTAL DIODE G.E.C., 2 / -. GEX34, 4/ , 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr. 
MIKE TRANSF. 50:1.3/9 ea.; 100 : 1, Potted, 10 /6. 
SWITCH CLEANER. Fluid squirt spout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 3I35 pF 
miniature lin. x I lin x !lin., 10 / -. 0.0005 Standard 
with trimmers, 9 / -; les. trimmers, 8/-; midget, 7/6. 
SINGLE. 50 pF, 2/6; 75 pF, 100 p6, 160 FM% 7/ -. 
Solid dieleetrie tool, 300, SOO pF, 3/6. 
SPEAKER FRET. GOLD CLOTH. I7in., 25in., 6/ -. 
25ín. x 351n.. 10 / -. TYRan Oft. bin. wide. 10 /- ft.: 2ft. 
611. wide, 5/- ft. Rr,wn, green or red. Samples S.A.E. 

New and Boned VALVES 90-day Guarantee. 

1115 
185 
IT4 
2X2 
384 
3V4 
6114 
6Y3 
654 
6AM8 
658 
68E6 
6BH8 
6BW6 
4.043 
8660 
8116 
6J6 
6J8 
8270 
gK80T 
6K70 

7/8 ., 
7/8'61,61; 
8/- 
8/86470 
7/6 
7/6 
7/8 
7/816V00 
9/8 
b/-16X5 
6/- 
7/8 
9/8I1'2AX7 
9/81'211E6 
8/-12K7 
7/812Q7 
3/8 
6/6 
5/880 
8/8807 
6/61954 
6/BIEM50 

K s1: 

657M 

6211A7 
6827M 
68N7 

6X4 

12A17 
12AU7 

331)6 
35Z4 

7/6 EA BCMO 8/8 
101e 1,31191 6/- 
6/6 1111C33 8/6 
8/8 EI11.41 8/8 
8/-1F111F90 10/- 
8/-IE1C'94 9/6 
6/611.11T30 9/6 
8/6F.11142 10/6 
7/6'11CLS2 10/8 
6/6 E639 5/6 
8/-.F.F'41 9/8 
8/-113F30 5/e 
8/- EFMO 8/- 
8/8 EF91 5/-SI',II 
8/8'11)-02 6/81 
6/6 E1,32 5/6 
9/01E1A4 8/8 
7/8'E5fB1 

9/6 9/81E%40 
7/6 6/8 

1/8 EZ80 7/6 
1/6 E1148 1/8 

HABC80 

HVR2A 
M(.114 
I'61 
F'00-84 
PCF80 
('11)12 
('EN25 
PL>2 
Pl'90 
l'V81 
PVs2 

BI-41 
'1142 

( 
141 

(.1.41 

1,22 1'22 
V R105 
V11150 

12/6 
6/6 
9/- 
3/8 
9/6 
9/8 

11/8 
6/6 

10/6 
7/6 
9/6 
7/6 
3/8 
9/8 
9/8 
9/6 
9/8 
8/8 
9/6 
9/8 
9/6 

PRACTICAL TELEVISION 

THE "PW" ROADFARER 

AM 'FM RADIO 

Transistorised throughout. 
Advanced design, operated 
from internal batteries or 
direct from mains. 

Four sections on printed 
circuits: A.M. tuner; F.M. 
tuner; audio amplifier; mains 
supply unit. 
Attractive plastic cabinet. 
Ferrite rod aerial for A.M., 
telescopic aerial for F.M. 
Order now, lowest prices. 

TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 

from 70/- ea. 

Most makes available S.A.E. 
with all enquiries. 

LINE BLOCKING TRANSFORMERS 
10/- to 18/8. 

FRAME BLOCKING TRANSFORMERS 
13)8 to 21 / -. 

FRAME OUTPUT TRANSFORMERS. 
27/6 to 39/.. 

NEW MOLLARD TRANSISTORS 
Audio 01'71 10 /- RP 0044 .. 15/8 

(n '72 1218 0045 . 12 /6 
Sob Miniature Eleetrolytics. 15 volt. 
I, 2, 4, 3, 'I, 25, 50. 100 mfd. 3/- rack. 
Weyrad Printed Circuit Comp..nente in Stock. 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels 1 to 5. Gain OMB. 
E0044 valve. K it price 29/8 or 49/8 with power 
pack. Details 8d. (l'CC84 valves If preferred.) 

BAND II ITA -Barn.' prices. 
Tunable channels 8 to 13. Gain 17áB. 
E('C84 valve. (l'CC'I14 valves if preferred.) 

CRYSTAL MIKE INSERT by Acoa. precision 
engineered. Size only ;in. x 3/161n., 8/6, 

ALUMINIUM CHASSIS. le ew.g. inelrill.d. 
With 4 sides. riveted a 

r 
and lattice lining 

holes, 2)10. sides, 7 x tin., 4/8; 9 x 71u., 5/9; 
11 s -in., 8/9; 13 n 91n., 8/6; 14 n 11l0.. 10/8; 
15 x 14in., 12/8; le n 16 x 3in., 18 /0. 

ALUMINIUM PANELS. 14 s.w.g. 1220. n 12T 
4/8; H c 9in.. 4/-; 12 n Min., 3/ -; 10 n 7in., 2/3. 

JASON F.M. TUNER COIL SET, 29/ -. H.F. 
toll, aerial coll. Oseillan,r coil- Two 1.F. Irons. 
10.7 Mos. Ratio Deb of, aid heater choke. 
l'ireuit ho k 11,001{ 1011r 0AMb. 112/6. 

COMPLETE JASON F.M. KIT. FMTI. 010, 
set of 4 valves, etc.. £6.5.0. 

BBC TRANSISTOR RADIO. Mod. and Long 
Wave- Two transistore and di de. 

t 

" ' mplete 
kit, 32/8, phom'.s 7/6 extra. Deaf Ail Earpiece 
with Special ',ad. 12/8. Details rid 

CYLDON TURRET TELETUNER 
I.F. 33: it filrgs, .,0,plete with r 

a 
m...grld 

toss es, 3001, 301,15 With ..,11, for TV and FM 
Chaumls I t., I3. Brand new, Price. 45/-. 
operating data and .O,mlt supplied. IDEAL 
for P.T. "OLYMPIC ". 

RADIO COMPONENT SPECIALISTS 

April, 1961 

RECORD PLAYER BARGAINS 

111.4. AM 44,4 ameass, 

4 Speed Auloehang'r=, B.Y.R., l'.A.. £0.15.0 
4 Speed Ala,' hanger., R.B.R., 01..14 £7.10.0 

Co llaro Amoeba tiger .. £7.19.6 
fiat-rani M"del 2lo, I.I'y Head £10.10.0 

4 el ..I B(ncle !'layers. EMI 28.19.6 
t .arrant TA Mk .I I. t;I'ti Head 28.11.0 
ti arrant 4 F1 F' Trans-rapt ion, GC* 017.19.0 
Garrard Stare Head, £2 e 

x 

ra. 
Suitable player tal,ineta 0.74.'001 -I II. 6.) 49/8 
Arnplitler player .ab) nets ie x.144 H.E.t 63/- 
'calve amplifier and t; {(n. speaker 79/8 

3 -valve amplifier and i; in. speaker 95/- 
Wired and tented ready for use a lrl. 

Volume Controls 
long spindles. Ouaran. 
teed 1 year. Midget. 
5K ohms to Q. Meg. 

No Bw. D.I. 8w. 
3/- 4/8 

Linear or Log Tracks. 

80 t;,;;'.. 
8eml-mr, 
dia l.es .. 
50% 

Fringe 4,toll0 
Air Spa.'e,t. 

COAX 
-..I. 

d. 
I/ 

COAX PLUGS .. 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/6 
BALANCED TWIN FEEDER yd. 6d. II0 'r 300 Im,s. 
DITTO SCREENED per yd. 1/6. 'hmo onl 
WIRE -WOUND POTS, 8 WATT. Pr. 
TV Type. All value 26 ohms to 25 K.. 3/- 
30 K., 60 K., 4/-. (Parton 30 K., to 2n,. g., 3/.r 
WIRE-WOUND 4 WATT. Pots 1 mg spindle 
Values. 50 ohms to 50 K., 8/8; 100 K., 7/8. 
CONDENSERS. New Stock. 0.001 mfd. 7 kV. 
T.,' t'.. 5/6; Ditto, 20 kV., 9/8; 0.1 rid., 7 kV., 9/6; 
Tubular 000 v. 0.001 to 0.05 m1.1-, Bd.; 0.1, 1 / -; 
0.25, 1 /8: 0.5/500 e., 1/9; 0.1 /350 v., 9d.: 0.01/2,000 r. 
0.1 'Ito)) v.. 1/9; 0.1 mfd., 2,000 volts. 3/8. 
CERAMIC CORDS. 500 v., 0.3 pP to 0.01 mfd., Pd. 
SILVER MICA CONDENSERS. 10';, 5 pF to 500 pF, 
1 / -; 6110 pF In 3,000 pF, 1/3. ('lose tolerance 
( .e1 on 1.5 pF to 47 PF. 1/8. Ditto 1% 50 pF to 
015 pF, 1/9; 1,000 pF to 3,000 pF, 2 /'. 

1.F. TRANSFORMERS 7 ¡6 pair 
465 Kn /e Slug Tuning Miniature Can. 11 z l s 
lin. High Q and good bandwidth. By Pre 
Radio. Data sheet supplied._ 
WEYMOUTH, Standard size. 485 Kas, 12/6 pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1,1110 v. 2/- 50 /350v. 6/8 10 /450v. ó/- 
21450v. 2/3 (00125e. 2/. 32/350v. 4/- 
4/430v. 2/3 250125v. 2/8 (001'270e. 6/8 
8/450 e, E/3 5(10112 8/- 2,500/3v. 4/. 

8/500e. E/9 8 +6 ¡450v. 8/8 ó,000/8v. ó/- 
16/4.50v. 3/- 8 +1ó45v. 8/9 3'2 +34/450v, 6/- 
1015(410. 4/- 8 +16,600e, 6/8 32 +3'2 +32/350v.7/. 
32,450v. 8/9 113+16/450v. 4/8 50 +50/350e, 7/. 
25/25v. 1/9 16 +16 /500v. 8/- 64 -r 120/330v. 11/8 
50,50v, 2/- 32 +32/350v. 4/8 100 +200 /275v. 12 /8 
RECTIFIERS SELENIUM 300 v. SI5 mA, 7/6. 
CONTACT COOLED 250 v. 50 mA, 7/ -; 60 MA, 8 /8; 
95 niA, 9 /6; 200 mA, 21 / -; 300 mA, 27/6. 
COILS Wearite "P" type, 8/- each. Osmor Midget 
"0' I.pe ail dust, cure from 4/ -. All ranges. 
TELETRON. I.. 0 Med. T.R.F., with reaction, 3/0. 
FERRITE ROD AERIALS. MAY., 8/9; M. A L., 12 /8. 
T.R.F. COILS A HF, 7/- pair. 1(. F. CHOKES, 2/8. 
FERRITE ROD. 91n. x 115., din., 2/6. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
li 6 or 12 c 11 amp., 8/9; '2 a, 11/3; 4 a., 17/6. 
CHARGER TRANSFORMERS. Tapped Input 2001 
250 c. for charging at 2, 6 or 12 v. 11 amps., 15/6. 
2 amps., 17/6; 4 amps., 22/8. ('ircuit Im'Irolyd. 
VALVE ,.nd TV TUBE equivalent books, 5/-. 
TOGGLE SWITCHES. 8.1' 2 / -. D.1'. 8/8. D.P.D.T. 4/ -. 
WAVECHANGE SWITCHES 
ó p. 4 -way 2 wafer long spindle 
2 p. 2 -way, or 3 p. 2 -way abort spindle 5/8 
2 p. 6 -way, 4 p. 2 -way, 4 p. 3 -way long spindle 8/6 
3 p. 4 -way, or I p. 12 -way long spindle 8/6 
VALVEHOLDERS. Pax Int. Oct., 4d, EF60, EA50, 
6d. BI2A, CRT, 1/3. Eng. and Amer. 4, 6, 6 and 
7 pin, 1 /'. MOULDED MAZDA and lot. Oct., 8d. 
B7(1, BOA, 119E, RIA, 9d. 117(; with can., 1/8. 
BOA wIth can, 1/9. CERAMIC EF50, 570, B9A. 
WL Oct., 1 / , S /CANS 1176, BOA, 1/- ea. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Post and Packing I! -. over C2 free (Export Dont Extra.) C.0 D. 1 '6. I p.m.) THO 1665 Buses 133 or 68 
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