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PRACTICAL TELEVISION 

HARVERSON SURPLUS CO. LTD. 
83 HIGH ST., MERTON, S.W.I9. Cherrywood 3985/6/7 

F.M. TUNER KIT 
At last a quality F.M. 
Tuner Kit at a price you 
can afford. Just look at 
these fine features which 
are usually associated 
with equipment at twice 
the price! 
* F.M. Tuning Head by 
famous maker. *Guar- 
anteed Non -drift. * Per- 
meability Tuning. * Frequency cover- 
age 88 -100 Mr.'s. * 0A81 Balanced 
Diode Output. * Two I.F. Stages and Discriminator. *E.M.84 
Magic Eye. * Self powered. using a good quality mains trans- 
former and valve rectifier. * Valves used ECC85, two EF80's. 
EM84 (Magic Eye) and EZ80 (rectifier). * Fully drilled chassis. * Everything supplied, down to the last nut and bolt. * Size 
of completed tuner 8 x 6 x 5 }in. * All parts sold separately. 

£4.19.6 Plus 8/6 
P.P. & ins. 

Circuit diagram and illustrations, I/6 post free. 
Note: -To show the chassis clearly the attractive dial supplied 
is not shown. 

COSSOR C.R.T. SNIP 
108K 10 -in. New and boxed, IS/ -, plus 6 - P. & P. 75K 10 -in. 
New and boxed, IS/ -, plus 6;- P. & P. 

Ion trap magnets to suit the above, 2/9, 3d. P. & P 

17 in. MAZDA CRM 172 
Not a Regun. Picture tested -12 months Guarantee. 

VALVES 

NEW & BOXED t £3, 17.6 
GUARANTEED L POST G 
6d. PER VALVE EXTRA 

P'12/ó P. 

1D6 11/9 
ACHLDDU EF39 5/3 KTM'63 7/- I150 7/6 1113U3' 10/- 

9/3 EF'40 13/8 KT7.41 3/3 1!75 7/6 11.4 6/- 
AC/P 7/- EF'4I 9/8 M1141 6/6 U191 10/6 ILDS 3/- 
AIaP4 7/- EF42 10/3 MIA 8/- Cali 11/9 IN! 9/9 
Ai 'SI' F: N EF50 3/9 M8415 16/- U403 15/6 III! 7/- 
DI) 25/9 EF54 5/6 M8 P4!5 7/- U404 10/6 184 9/9 

AC6PEN 8/- EF55 9/3 M8P4'7 7/- U801 28/- 105 6/- 
ACE lI 59/3 EF80 7/- MX411 18/- UAI4C809/8 1T4 1/8 
AT P4 3/3 EFM3 7/- N:37 18/8 11A F4.2 8/9 2026 1/8 
AZ I 9/3 EF+6 11/6 N78 18/6 CB1 41 8/6 2P 85/- 
AZ:31 11/2 EFM9 8/- N339 28/- 1'I3F80 8/9 2X2 4/- 
B36 14/- EF91 5/6 u'/,4 5/- l'l'CN4 10/- 3A4 8/8 
cB1.31 22/9 E1.:r! 4/3 l'01 3/3 I33 'M5 10/6 3AMlì'l' 5/6 
CCH3.1 22/9 E1.33 13/- 8/6 1'l' F80 15/6 :3D6 416 
CTA 11/9 F.l.:t 24/8 '''I'+u 9/- UC/142 9/9 
CL's:t 18/- E1.41 9/8 'I'FM! 11/9 1.1U1181 9/9 3Q5CT 9l- 
CY31 15/9 EL-12 9/8 '11..`1'! 11/e 17CL82 15/8 304 7/- 
C36A 6/- E1.91 1516 'I'1.+:3 13/8 11C1,8:1 11/6 :75'4 8/- 
DAF96 8/3 F.1+4 8/6 '1.3+ 16/6 1'1,41 8/6 4D1 2/9 
111,96 8/6 1:51+4 8/9 'l.11 14/6 1' FS! 8/8 5E4GY 9/- 
U1163 11/6 FJF+ 9/3 '1.9 1 11/9 I'1'+9 8/6 5U4G 6/3 
1111101 11/8 EH+I 9/6 8/- 1,1.41 9/6 5Ya 10/9 
DK9'i 8/6 EY:5I 9/3 '1.+:3 11/- l'L44 25/- 5Y:3C 7/6 
111,96 8/6 E5'S5 913 11/9 1'1,46 25/- 55"311'l' 7/8 
111.145 9/3 EZ40 7/- '1 7/- CL84 8/6 3'7,4U 9/6 
UM,O 7/- EZ41 7/- 'Y1 8/- Il136 18/6 5Z4M 9/6 
1/N41 18/6 157.+n 6/8 'A 0./ 6/9 171'w 25/- 5A7 10/6 
EA50 1/3 E7.1 e/8 'S' w3 8/- l'S'IN 11/9 Ii.ANU 8/8 
F:AIIC`i0 8/6 F1Z9" ./- "Z3U 19/6 115'1 11/9 6AC'7 6/- 
EAF'42 9/6 FCI:i PI_ PEN2., 5/6 l'Y4I 7/- 6AU3 513 
E B34 1/9 FW4a5u09/3 EN 15 6/6 l'Y+.i 6/6 6AK3 8/- 
Flö4l 8/- :9'n' 25/6 I. 3s322/- YI'lsU 3/3 

`iALS 
8/- 

F1BC33 6/3 C7.32 11/- PENAI 14/6 YP23 6/- AM3 11/9 
F.BC4I 8/9 143" 4/8 I'M 1"51 7/8 Yl'41 8/- 51516 416 
EBF80 9/- 1163 0/3 yl"!l 4/8 YP1:3:1 14/- r,AV:i '/- 
EBF89 9/- I11:23UU8-' Illll 25/- 5'1t116 3/9 6A'P6 /- 
EBI,21 22/- H 61- 9F4 I 2/9 5'IIIJi1A 3/3 6AIll 9/9 
EBT.81 22/- 111.41 3/3 MI''i1 2/8 5Y3I 11/9 6Bnr: 3/9 
E031 7/- 11 409 23/- 81'4.3 9/9 M'75 '/- 6BA1i 7/_ 

ECM 7/6 K-41N AN yIV 7 9/9 55"77 8/- 614F:6 7/8 
F,CC82 7/- KF:1.4 8/- T41 22/- 55'7'!!1 9/9 6141:61: 22/- 
ECC83 8/6 KK:{! 20/6'I'rnulsc7/- N'!' 16/9 611146 8/6 
ECC84 9/3 K1,1.'3'! 8/- 'l'B2:3:3 17/8 N411' 16/4 a0.1,1 8/8 
F:CCB: 9/- K9^! 4/6 TP_! 7/6 X Iuul 11/8 r,ltlt7 11/9 
EC F90 11/3 KT24 4/6 TI'125 25/- 1'':3 8/6 6Bill, 9/6 
ECFB'! 12/3 KT32 9/3 1,11) 9/9 ,'L'11 9/9 6 BB' 7 8/- 
F.0 II'! I 22/- KT3:<I' 8/- 1:14 8/- '7.:In9 7/- 6c'4 3/9 
El'1142 9/- ET:il1 28/- 1' 15 11/9 Z349 7/. 7uT 6/- 
EC1181 8/6 KT33 10/3 L'17 11/9 1A3 3/. 61'6 4/6 
ECL80 9/3 KTBt 9/8 1'22 7/6 l ASU'l' 5/8 6I V I 7/- 
ECI,82 9/9 KT8:1 7/- l'23 13/- IA7UT 11/9 6C1)6U 28/- 
EFY2 8/- KT66 16/- E26 11/9 1C2 11/- 6U6 4/8 
EF36 4/6 KT88 21/- U37 25/- 11l5r.T 11/9 6C1I6 9/9 
EF37A 14/ KTW81 6/- 1i45 14/- 1D5 11/9 6F61; 7/- 

June, 1961 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

s inch detachable bit 
soldering instrument 
List No. 70 

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

Apply SALES & SERVICE 

,4DCOLPN 
(Regd.Trado Mark) 

GAUDEN ROAD 
CLAPHAM HIGH ST. 

LONDON, S.W.4 
Telephones: 

MACaulay 4272 -3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLJOINT, LONDON" 

OF SATISFIED PEOPLE 

REBUILT TELEVISION 

TUBES 

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

I2 inch £5.0.0 14 inch £5.10.0 
17 inch £6.10.0 

Immediate dispatch on receipt of Remittance 

Carriage and insurance 12/6 extra 
LI Refunded on receipt of your 

old Tube 
SPECIAL TERMS TO THE TRADE 

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

STAMFORD HILL 3267 & 5555 

i 

( 
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June, 1961 PRACTICAL TELEVISION 445 

OSCILLOSCOPE 
for D.C. & A.C. 

APPLICATIONS 

Engineered to precision stand- 
ards, this high -grade instrument 
1s 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 for 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 R'aveform available for 
external use; pulse output available for checking TV Line 
0/P Transformers, etc.; Provision for external - 1/P and CRT 
Brightness Modulation. A.C. mains 200 /250 v. £15.15.0. plus 
P. & P. 7/6. or 30/- deposit, plus P. & P. 7/6 and 12 monthly Pay- 
ments of 28/8. 

FULL 12 MON'T'HS' GUARANTEE INCLUDING 
A IVES AND Tt BE 

ALIGNMENT ANALYSER 
A.C. mains 2íâ1 /250 v. Provides; 'Wobbulator" (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 
0-12pF. Spay alOFacility 
enables true resonant fre- 
quency of any tuned cot. I.F. 
transformer. etc., to be rapidly 
determined. Cash price £8.19.8. 
plus 5/- P. &. P H.Y. terms 
25 /- deposit plus 5/- P. & P. and six monthly payments of 21/8. 

LINE E.H.T. TRANSFORMER 
With built -in line and width 
control. 14 KV. Scan coil. 
Pain. deflection, on ferrite 
yokes. Frame O.P. trans- 
former pf. 18 KV. smooth- 
ing condenser. Can be used 
for 14ín.. 17ín. or 21ín. 
tubes. Complete with cir- 
Cult diagram. 

29/6 4 /1 -P. & P. 

As above, but for 625 
lines, L2.10.0, plus 4/- 
P. & P. 

Foetus Magnet suitable for the above (state tube), 10 /-. plus 
2/0 P. & P. 

MAINS TRANSFORMERS 
All with tapped primaries, 2)0 -250 volts, 0-160, 180, 200 v., 60 mA, 
6.3 v. 2 amp., 10 /8. 360-0-350 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.. 10/8. Postage and packing on the above, 3/ -. 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N. transistors incorporating moving coil 
meter. In metal case, size 4i a 3l x lain. Scale 
marked in gain and leakage. Complete and l e 6 Plus 2/6 
ready for use. I P. & P. 

A.C. /D.C. POCKET MULTIMETER 

TYPE 
11012 

SIGNAL GENERATOR 
£8.19.8 or 25/- deposit and 6 
monthly payments of 21/8. 
P. & P. 5/. extra. Coverage 
100 Ke /s -100 Mc /a on funda- 
mS'ntals and 100 Me /s to 200 
Mc /a on harmonies. Metal 
case loin, x eí1n. x 5 0.n., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Roc :fier. A.C. Mains 
200/250. Internal modulation 
of 400 c.p.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 24.19.8 or 25 /- deposit 
and 4 monthly payments of 
21 /8. Plus Postage and 
Packing 5 /., 
Coverage 120 Kc /s-84 Mc /s. 
Metal case 10ín. x 61in. x 
41ín. Size of scale 6 ;in. x 
3;ín. 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 
milli-volts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Grey 
hammer finished case and white panel. Accuracy plus or minus 2% 

SIGNAL & PATTERN GENERATOR 

£6.19.6 P. & P.8/-. 

KIT 
2ín. moving coil meter, scale 
calibrated in A.C./D.C. volts. 
ohms and milliamps. Voltage 
range A.C. /D.C. 0.50.;0 -100, 0-250, 
0 -500, Milliamps 0-10, 0-100. 
Ohms range 0-10,000. Front 
panel, range switch. wirewound 
pot (for ohms zero setting), 
toggle switch, resistor and 
rectifier. 19/8. P. & P. 1 /6. Wir- 
ing diagram 1 / -, free with kit. 

Or 25/- deposit. P. & P. 5/- and 
8 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 to all Band I 
and Band III stations, 
BRAND NEW by famous 
manufacturer. Complete 
with P.C.C. 84 and P.C.F. 
80 valves (in series). I.F. 
18-19 or 33-38. Also can be 
modified as an aerial 
converter (instructions 
supplied). 
Complete with knobs. 

32/6 Pies 3/6 P. & P. 

HEATER TRANSFORMER 
To suit the above, 200 -250 v., 8 / -. Plus 1/6 P. & P. 

5 -VALVE AMPLIFIER - 
IDEAL FOR SMALL 

HALLS 
High power-high quality. 200/ 
250 v. A.C., 2 inputs, mike and 
gram, bass and treble lifts. For 
use with Standard or L.P. 
Records, two would be suitable 
for stereo, Ideal P.A. system. 

£3.19.6 P, & P.1/8. 

CRYSTAL MIKE to snit, 15 /- ..P. &P,1 /6, 

Bin, P.M. SPEAKER to sun. 1203. P. &P.1 /6. 

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

23c HIGH STREET, ACTON, LONDON, W.3 
All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE D.K. 
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446 PRACTICAL TELEVISION June, 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. 

OA2 1716 6F6G 7'- OD2 12/- 35W4 716 DK32 12/- EF50(A) 7 - KF35 8/6 PM2B 12/6 04020 16/7 XFYI2 916 

082 1716 6F11 1713 OFI 2616 35Z3 1016 DK91 616 EF50(E) 51- KL35 8/6 PM84 17/3 UABC80 91- XFY34 1716 

OZ4 51- 6F12 416 OF9 1116 35Z4GT 6/- DK92 91- EF54 51- KLL32 24/7 PX4 10/6 UAF42 916 XH(I.5) 6/6 
AS 6'- 6F13 1116 OLDS 8/6 35ZSGT 9/- DK96 816 EF73 1016 KT2 Sr- PY3I 1617 UB41 121- XSG(I.5) 616 
A7GT 12/- 6FI5 I5/3 OLD II 43 IOI- DL33 9/6 EF80 6'- KT33C IO'- PY32 12/6 UBC41 816 Y63 716 

C5 1216 6F23 10/6 15111 5005 101- DL66 1716 EF85 61- KT36 29110 PY80 7'( UBC81 1114 Z63 716 

D6 1016 6F32 1016 OP13 IS1- 50CD6G DL68 151- EF86 1016 KT4I 23/3 PY8I 8/6 UBF80 9/- Z66 17/6 
G6 1716 6F33 716 OP14 1913 3616 DL72 15/- EF89 91- KT44 12'6 PY82 71- UBF89 916 Z77 416 
HSGT 1016 6G6 6/6 2A6 51- 50L6GT 916 DL92 71- EF91 416 KT61 12/6 PY83 816 UBL21 23'3 Z719 6/- 
L4 3/6 6H6 31- 2AC6 1513 53KU 19111 DL94 716 EF92 416 KT63 71- PY88 1313 UCC84 14/7 
LDS S/- 615 51- 2AD6 1713 77 81- DL96 816 EF97 13/3 KT66 151- PZ30 19/11 UCC85 9/- Transistors 
LNS 51- 
NSGT 1016 

616 516 
617G 61- 

2AE6 13111 
2AH7 8/- 

78 6/6 
80 9'- 

DM70 716 
E80F 201- 

EF98 1313 
EF183 18/7 

KT88 241- 
KTW6I 616 

QP2I 71- 
QP2S 14/6 

UCF80 16/7 
UCH21 23/3 

and dicdes 
CGIC 716 

R5 616 617GT 1016 2AH8 1216 83 151- E8 SF 37'' EFI84 18/7 KTW62 716 Q5150/I5 UCH42 916 CG4E 7/6 
S4 91. 6K7G S'- 2ÁT6 716 B5A2 25'- EA50 2'- EK32 816 KTW63 6/6 1016 UCH8I 916 CG6E 716 

55 61- 6K7GT 61. 2A17 61- 15082 IV- EA76 916 EL32 51- KTZ4I 8f- R12 9'- UCL82 1116 CG7E 7/6 
T4 3'6 
U5 61- 

6K8GT 10/6 
6K8G 616 

2A06 2313 
2AÚ7 6'6 

161 10/6 
185BT 33'2 

EABC80 9'- 
EAC9I 4/6 

EL33 1216 
EL34 151- 

KTZ63 716 
L63 61- 

RIS 141- 
R19 19/II 

UCL83 19/3 
UF41 9/- 

CG I OE 7/6 
CG I 2 7/6 

2P 2616 610.5 19111 2AV6 1218 304 1016 EAF42 91- EL38 2616 MHL4 7/6 RGI/240A UF42 1216 GD3, 4, 5, 
2X2 416 6L1 2313 2AX7 716 305 1016 E834 2/6 EL4I 91- MHLD6 1216 451- UF80 1016 6, 8 4/- 
3A4 61- 6L6G 81- 28A6 81- 807 716 EB4I 816 EL42 1016 Mla 816 RK34 716 UF85 91- OA70 4/- 
3A5 1016 6L6M 9/6 28E6 9/- 9S6 31- EB9I 4'- EL81 16/7 MS4B 2313 S130 2216 0186 17111 0A73 41- 
387 12/6 6L7GT 716 213H7 2113 1821 1617 EBC3 2313 EL83 19'11 MU12/14 8/ SP4(7) 1416 UF89 9'- OA79 AP- 

3D6 SI- 6L18 131- 2E1 301 - 4033L 12/6 EBC33 SI- EL84 716 N37 2313 SP41 3'6 UL41 91- OAS! 4/- 
3Q4 716 6L19 2313 215GT 416 5763 1216 EBC41 816 EL85 13/11 N78 19/I1 SP42 12/6 UL44 2616 OA86 61- 
3QSGT 9/6 6LD3 816 2J7GT 916 7193 5'- EBC8I 8/- EL86 1713 N108 23/3 SP61 3/6 UL46 1416 OA91 S'- 
3S4 71- 6LD20 I5/11 2K5 17111 7475 716 EBF80 91- EL9I 5'- N308 20/7 SU25 2616 UL84 8'6 OA95 5f- 
3V4 716 6147 81- 2K7GT 516 9002 516 EBF83 13111 EL95 1016 N339 IS/ SU6I 9'- UM4 1713 OA210 251- 
5R4GY 1716 6P25 12/6 2K8GT 141 - AC/PEN EBF89 916 EL820 1817 P61 316 T4I 9/- UM34 1713 0A211 40'- 
504G 616 6P26 19111 2Q7GT 5'- 5-pin 2313 EBL2I 2313 EL822 251- PABC80 TDD4 1216 UM80 1513 OCI6 541- 
5V4G 101- 6P28 26/6 2SA7 816 7-pin 151- EBL31 23/3 EM34 9/6 13111 TH4I 2616 URIC 18/7 OC19 541- 
511 6/6 6Q7G 6/6 2SC7 816 AC2PEN/ EC52 516 EM71 2313 PCC84 81. TH233 3312 UU6 19111 OC23 871- 
5Z3 1216 6Q7GT 11/- 25G7 71- DD 1216 EC54 6/- EM80 91- PCC85 916 TH2321 201- UU7 16/7 0C26 441- 
SZ4G 91- 6R7G 101- 25H7 816 ACEPEN 716 EC70 1216 EM81 91- PCC88 18'- TP22 IS'- UU8 2616 0C28 251- 
6A7 1016 6SA7GT 816 2517 816 AC/TP 3312 EC92 13/3 EM84 1016 PCC89 1116 TP25 IS'- UU9 716 OC35 481- 
6M 91- 6SC7 716 25K7 61- ATP4 51- ECC32 5/6 EM85 1713 PCF80 81- TP2620 33/2 UY IN I8/7 OC44 261- 
6AC7 41- 6SG7GT 81- 25Q7 1116 AZI 18/7 ECC33 816 EN3I 37'- PCF82 10/6 TY86F 13'3 UY21 13/11 OC45 23/- 
6AGS 5/6 6SH7GT 81- 25R7 816 AZ31 101- ECC34 2417 EY51 91- PCFB4 16/7 U12/14 8/6 UY41 7/6 OC65 2216 
6AG7 716 65J7GT 2Y4 1016 AZ41 13111 ECC35 8/6 EY83 1617 PCF86 IV- U16 101- UY85 7'- OC66 251- 
6AKS 8'- 6SK7GT 61- 4S7 27110 B36 IV- ECC40 2313 EY84 141- PCL82 101- U18/20 816 VMP4G 151- OC70 141- 
6AL5 41- 6SL7GT 616 9AQ5 10/6 13L63 716 ECC81 6/- EY86 91- PCL83 1016 019 36/- VMS48 IS/- OC71 141- 
6AM6 416 6SN7GT 516 9H1 101 - CI 12/6 ECC82 6'6 E235 6'- PCL84 12/6 U22 81- VP2 1216 0072 IV- 
6AQ5 716 6SQ7GT 91- 20DI 1513 CIC 1216 ECC83 7'6 EZ40 71- PCL85 1617 U24 29/10 VP4 151- 0073 201- 
6AT6 71- 6SS7GT 20F2 2616 CBLI 2616 ECC84 91- EZ4I 71- PENA4 23/3 U25 17111 V P28 14/6 OC75 151- 
6AU6 10/- 6U4GT 12/6 20L1 2616 CBL31 2313 ECC85 816 EZ80 71- PENB4 2616 U26 10/- VP4B 2313 OCn 211- 
6AV6 1218 6U5G 716 20PI 2616 CCH35 2313 ECC88 181- EZ81 71- PEN4DD U31 916 VPI3C 71- 0078 I7'- 
688 51- 607G 816 20P3 2313 CK506 616 ECC9I S'6 FC4 IS'- 2616 U33 2616 VP23 6/6 OC81 18'- 
68A6 716 6V6G 7/- 20P4 2616 CL33 1913 ECF80 10/6 FW4/500 816 PEN25 44 U35 26/6 VP4I 6'- OC170 351- 
6BE6 6'- 6V6GTG 8/- 20P5 23/3 CV63 1016 ECF82 10/6 FW4/800 816 PEN4ODD U37 2616 VR105 81- OC200 541- 
6BG6G 2313 6X4 51- 25A6G 1016 CYI 18/7 ECF86 19/11 GU50 27/6 251- U43 91- VR150 716 OC203 58/- 
68H6 8/- 6X5GT 61- 25L6GT 10/- CY3I 11'- ECH3 2616 GZ30 9'- PEN44 2616 U45 91- VT6IA S'- 7.11 401- 
6816 61 6/30L2 I0'- 25Y5G DI 31- ECH2I 23/3 GZ32 101. PEN45 19/6 050 616 VT501 5'- T12 45/- 
68Q7A 151- 7A7 1216 25Z4G 9'6 DIS 1016 ECH35 616 GZ33 19/11 PEN45DD U52 616 W76 5/6 T13 50/- 
6BR7 2313 7B6 2113 25Z5 916 D63 5/- ECH42 91- GZ34 141- 2616 U54 19/II W81M 61- TP I 401- 
6857 251- 787 816 25Z6G 101- D77 41- ECH8I 9'- GZ37 19111 PEN46 716 U76 61- W 107 1817 TP2 40'- 
6BW6 816 7C5 81- 2750 19111 DAC32 10/6 ECH83 13111 H63 12/6 PEN383 2313 U78 S'- W729 19111 T51 101- 
6BW7 61- 7C6 8/ 28D7 71- DAF9I 61- ECL80 9'- HABC80 PEN453DD U107 I617 X24M 2417 TS2 1216 
6BX6 61- 7H7 30CI 81- DAF96 816 ECL82 1016 1316 3312 U 191 16/7 X41 151- TS3 15f- 
6C4 51- 7R7 1216 30F5 61- DD41 13111 ECL83 19/3 HL2 716 PEN/DD U201 16/7 X61(C) 1216 TS4 241- 
6C5 616 757 9/6 30FLI ION DET25 716 ECL86 1617 HL23 1513 4020 3312 U251 141- X63 91- V30/ 10P 28'6 
6C6 616 7V7 816 30L1 81- DF33 10/6 EF9 2313 HL23DD 716 PL33 1913 U28I 19111 X65 1216 XAI01 23/- 
6C9 1316 7Y4 716 30L15 II /6 DF66 IS/- EF22 14'- HL4IDD PL36 12'- U282 2217 X66 1216 XA 102 26'- 
6CI0 9'- 8D2 316 301M 12'- DF91 316 EF36 4'- 1913 PL38 2616 U301 2313 X76M 14/- XA103 151- 
6CD6G 3616 8D3 416 30P12 716 DF96 816 EF37A 81- HL42DD PL81 1016 U329 141- X78 2313 XA104 18/- 
6CH6 9/- 9BW6 15/3 30PLt 1016 DF97 91- EF39 516 1913 PLB2 716 U339 16/7 X79 2313 XB102 10'- 
606 616 9D2 41 30PLI3 1616 DH63 616 EF40 IS'- HN309 2417 PL83 9'- 0^03 1617 X109 1713 X8103 141- 
6E5 1216 10C1 13'- 35A5 2113 DH76 5/- EF4I 9/- HVR2 20/- PL84 12/8 0404 016 XD( 1.5) 616 X13104 101- 
6FI 26/6 10C2 2616 35L6GT 916 DH77 71- EF42 1016 HVR2A 6'- PL820 18/7 0801 29'10 XFGI 18'- XC101 161- 

RADIO BOOKS. MULLARD 

VOLUME CONTROLS 

AMPLIFIER MANUAL 916d. MULLARD TRANSISTOR MANUAL 1316d. BRIMAR VALVE 
MANUAL 7' -. ALL POST FREE. 

METAL RECTIFIERS Full List with ratings free for S.A.E. 

All with Long Spindle and DRMI8 131- RM -I 5/3 14A86 17/6 148130 35'- I4RA 1 -2-8 -3 211- 18RA 1.1 -16-I 6/6 
Double -pole Switch, 416 each. DRM2B 1516 RM -2 716 14A97 251. 148261 I1/6 (FC3 I I (FCI16) 

10 K 25 K 50 K 100 K DRM3B IS /6 
LW7 21'- 

RM -3 7/9 
RM-4 14'- 

14A100 271- 
14AI24 28'- 

I4RA I -2-8 -2 1716 
(FCIOI) 

I6RD 2 -2.8 -I 121. 
16RE 2 -1.8 -1 816 

18RA 1 -2-8 -1 1II- 
18RD 2 -2-8 -1 IS /- 

# mg. 4 mg. I meg. 2 meg. RM-0 7 /11 RM -5 1916 14A163 381- I6RC 1 -1 -16.1 8/6 18RA 1 -I-8 -I 4/6 (FCI24) 
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 4 AMP. TWO IN SERIES GIVE 240 VOLTS 

AT 4 AMP. NO LARGER THAN A RESISTOR. 1016 EACH. 8 x 8 mfd., 450 v. 3/- 
Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular 16 x 16 mfd., 450 v. 4/- 

16 x 8 x 8 mfd., 500 v. 41 60 x 250 mfd., 275 v. 916 200 mfd., 275 v. 4/. 8 mfd., 450 v. 119 
32 x 32 mfd., 350 v. 4/- 

64 x 120 mfd., 
450 

350vv. 8/3 1 100 mfd., 275. 
v. 1 31ól 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 319 8 x 16 mfd., 450 v. 319 

Post /Packing Charge 6d. per item. Orders over f3 post free. C.O.D. 2/6 extra. Full List, with Terms of Business, 6d. 
Any parcel insured against damage In transit for only 6d. extra. Shop Hours 8.30 -5.30. Early Closing Saturday. 
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YOUR C.R.T. completely 
FACTORY REBUILT 

New heater and Cathode assembly 
COMPARE OUR PRICES 

12 months' *12 in. £3.0.0 *14 in. £3.10.0 
(Money back if not completely satisfied) 

Guarantee * 17 in. £4. 0.0 * 21 in. £5 .0.0 
Carriage and Insurance add 12/6 

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 

FRE TO A MB/ T/O US E V Oil I IEER S - 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, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I. Mech.E. 

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

A.M.I.M.I. 
A.1.0.B. 

A.F.R.Ae.S. 
B.Sc. 

A .M. B rit.l. R. E. 

City & Guilds 
Gen. Cert. of Education 

Etc., etc. 

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

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

EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.l.R.E. City 8 Guilds 

Radio Amateurs' Exam. 
R.T.E.0. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.l. E. T.(mcorp.'ra r- 
ing E.At. /. lrtstinues r 

NOU' offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T.. 
SCHOOL OF 
ELECTRONICS 

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

"ENGINEERING OPPORTUNIT'ES" 

(Write if you prefer not to cut paB) 

NAME 

ADDRESS 

(SE120.) SUBJECT OR EXAM 
THAT INTERESTS ME 

THE .B.I.E.T. IS. THE LEADING _ORGANISATION ; OF ITS 'KIND- IN THE WORLD 
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The A.T.R. Group 

Rebuilt and Rescreened 

Cathode Ray Tubes 
SUFFOLK TUBES LIMITED 
1/3 UPPER RICHMOND ROAD 
PUTNEY, LONDON, S.W.15. 
Tel: Vandyke 4304/5267 

MIDLAND TUBES LIMITED 
37 GEORGE STREET 
MANCHESTER, 1. 

Tel: Central 4568/4569 

VIDIO REPLACEMENTS LIMITED 
HALES STREET 
DEPTFORD HIGH STREET 
DEPTFORD, S.E.8. 
Tel: 2177/4506 

Scotts Radio Ltd. 
4 Church Street 
Brighton 
Tel: Brighton 26891 

Weston Hart Ltd. 
236/8 Fratton Road 
Portsmouth 
Tel: Portsmouth 24125 

Lawsons Ltd. 
36 Cornhill 
Bury St. Edmunds, Suffolk 
Tel: Bury St. Edmunds 3304 

J. H. Sunderland 
11 Clements Street 
Rochdale, Lanes 
Tel: Rochdale 48484 

Wizard Productions 
16 Withy Grove 
Manchester 
Tel: Dea 2772 

J. Charlesworth & Son 
14 Hightown 
Crewe, Cheshire 
Tel: Crewe 2535 

BEST VALUE 

Taylors 
162 Eastney Road 
Milton, Portsmouth 
Tel: Portsmouth 35000 

Wanda Electrics 
9 Manor Road 
Gravesend 
Tel: Gravesend 3766 

Stowmarket Co- operative 
Bury Street 
Stowmarket, Suffolk 
Tet: Stowmarket 51/52 

Frank H. Hunt & Co. 
Stepcote Hill 
Exeter, Devon 
Tel: Exeter 56687 

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

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

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

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

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

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

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

Tele -Car Ltd. 
66 Osborne Street 
Glasgow, C.1 
Tel: Bell 1912/3 

FINEST QUALITY 12 MONTHS' GUARANTEE 
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E Editorial and Advertisement = 
E Offices: 

PRACTICAL TELEVISION E 
E George Newnes, Ltd., Tower House E 

Southampton Street, W.C.2. E 
© George Newnes Ltd., 1961 E 

Phone: Temple Bar 4363. E 

E Telegrams: Newnes, Rand, London. E 

E Registered at the G.P.O. for trans- E 
E mission by Canadian Magazine Post. E 

SUBSCRIPTION RATES 
including postage for one year E 

Inland - - - - £1.20 per annum E 
Abroad - - - - CI.0.6 per annum E 

E Canada - - - - I9s. per annum E 

Contents 
Page E 

E Editorial ... 449 E 
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E The Colour Code ... 459 eses 

E Tuned Circuits ... ... 460 

E Servicing TV Receivers 465 

E Letters to the Editor ... 467 E. 
E A Basic TV Oscilloscope 468 E 
E Television Interference 472 E 
E Valve Testing Data ... 475 E 
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E The Editor will be pleased to consider E = articles of a practical nature suitable = 
E. for publication in "Practical Television ". _ = Such articles should be written on one E = side of the paper only, and should con- E = tain the name and address of the sender. E E Whilst the Editor does not hold himself E = responsible for the manuscripts, every effort = E will be made to return them if a stamped = = and addressed envelope is enclosed. All = = correspondence intended for the Editor = 
E should be addressed to: The Editor, = 
:.=- "Practical Television" George Newnes, _ = Ltd., Tower House, Southampton Street, = = London, W.C.2. = Owing to the rapid progress in the = E design of radio and television apparatus E E and to our efforts to keep our readers = = in touch with the latest developments, E 

we give no warranty that apparatus = = described in our columns is not the sub- E 
E legit or letters patent. _ = Copyright in all drawings, photo- E E graphs and articles published in = 

"Practical Television" is specifically = 
reserved throughout the countries = = signatory to the Berne Convention and E E the U.S.A. Reproductions or imitations = = of any of these are therefore expressly = 

E forbidden. 

r,IIIIIIIIIIIIIIIIIIIIIIIlI1IIIIlIllllllllllllllllllllllllllllllc 

Colour Television 
THE organisers of the Radio Show (to be held at Earls Court, 

London from August 23rd to September 2nd) have sent out a 
policy statement to prospective exhibitors. The statement 

says: 
"Demonstrations of colour TV will be given at the Radio 

Show this year by the BBC as part of its celebrations of the 
Jubilee of Television. These demonstrations will be on a rela- 
tively small scale and are Intended to show the state of technical 
progress which the BBC has now achieved in this field ... The 
whole exercise will be closely controlled so as to avoid creating 
any impression that colour TV is 'just around the corner', or 
that the commencement of a BBC public service in colour is 
imminent. 

"To keep the subject of colour TV in its correct perspective, it 
has been decided that, except for this one BBC feature, no 
demonstration of colour TV in any form whatsoever will be per- 
mitted during the 1961 Radio Show." 

This statement underlines the fact that colour TV in this 
country is at present very remote -so much so that measures 
must be taken to prevent members of the public from realising 
that colour TV has already left the laboratory. The BBC has ex- 
pressed its eagerness to establish a limited colour service and 
some of the reasons for the refusal of permission were given 
recently in the House of Commons by Mr. Bevins, the Post- 
master- General. In reply to a question he emphasised that the 
BBC test transmissions were to continue. He hoped that this 
would help our manufacturers "to develop a reliable and less 
expensive receiver which would not require an imported tube." 
(So far, experimental British sets have American cathode ray 
tubes.) 

Mr. Bevins said also that he rejected the BBC application to 
start regular colour programmes because he took the view that 
the question of line definition should be settled first. 

However, it is not only the Government who are against 
the early introduction of a restricted colour service; several 
organisations have attacked the BBC's campaign. "To introduce 
colour on 405 lines is exactly as sensible as painting and decora- 
ting at great expense a house whose destruction is under discus- 
sion" was the comment of Sir Robert Fraser, director- general 
of the ITA. 

Until the question of line definition is settled -which may be 
several years -it seems unwise to introduce even a restricted 
service of colour television. If such a service were introduced, 
then we should be tied to using imported cathode ray tubes, 
mainly American manufactured. It may well be, that in the near 
future, British and Continental research teams will evolve a CRT 
for colour which is better and cheaper than those imported, thus 
enabling the cost of the sets to the public to be reduced. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItllllllllllllllllllllllllllllll111111111111111111111111111111111 

Our next issue, dated July, 1961, will be published on June 22nd. 
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clenews 
Television Receiving Licences 
THE following statement shows 

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

Region Total 
London Postal . .. .. 1,910.413 
Home Counties .. , 1,559,103 
Midland .. .. .. 1,693,29i 
North Eastern .. .. .. .. 1,820,432 
North Western .. .. .. 1,476,963 
South Western .. .. 957,393 
Wales and Border Counties .. 679,523 

Total England and Wales ., ,. 10.097.135 
Scotland .. .. .. .. 1,007.713 
Northern Ireland .. .. .. 1.2,893 

Grand Total ., 31,267,741 

More 4-1-in. Pick -Up Tubes 

ALL the camera pick -up tubes 
for ` Studio D ", part of 

A.T.V.'s Television Centre at 
Elstree, have been supplied by 
the English Electric Valve 
Company Limited. The new 
studio was officially opened on 
April 7th and each camera is fitted 
with type 7389 pick -up tubes. 
The English Electric 7389 41in. 
Image Orthicon provides pictures 
of the highest quality and with 
the 7295 -also manufactured by 
E.E.V. -is in use in television 
studios throughout the world. 

Film Viewing Theatre 
THE supply and installation of 

35mm Film Sound and 
Projection Equipment has been 
entrusted to RCA Great Britain 
Limited by Messrs Clifford 
Bloxham and Partners Limited 
for use in their new Film Viewing 
Theatre at Wellington House, 
Upper St. Martins Lane, London, 
W.C.2. 

The equipment to be provided 
Includes an LG.220P embodying 
a Preview Attachment for running 
unmarried picture and sound 

film prints and includes facilities 
for reproduction of sound from 
either standard optical or 200mil 
st u d i o magnetic recordings. 
An auditorium remote volume 
control will be provided, and a 
special switching arrangement 
will make it possible for the 
signal from a tape recorder or 
non -synchronous disc unit to be 
fed through the main auditorium 
loud -speaker system, which is of 
the Studio Console type. 

New Managing Director 

THE General Manager of The 
General Electric Co. Ltd.'s 

Telecommunications Group at 
Coventry since October 1959, 
Mr. W. A. C. Maskell, B.Sc. 

(Eng.), M.I.E.E., F.B.I.M., Sen. 
M.I.R.E., has been appointed 
Managing Director of the Group. 

Born at Brighton in 1906, Mr. 
Maskel was educated at Varndean 
School, Brighton, and at Brighton 
Technical College, and graduated 
with a degree in Engineering at 
London University in 1925. 

New Filmstrip "The History of 
Television." 

A NEW filmstrip, "The History 
of Television ", has been 

added to the range of colour 
filmstrips introduced by the 
Mullard Educational Service. It 
is complementary to an earlier 
release " The History of Radio ", 
and deals with the history of 

Boys of Barnhill Secondary Modern School at Hayes, Middlesex, recently 
received a science lesson by television; the lesson was in progress at 
Hayes Grammar School, some two miles away. The two classes were 
linked by microwave television beams, and the equipment was by High 
Definition Television Limited, a company of the Pye Group; The 
illustration above shows the classroom, with TV camera, at Hayes 

Grammar School. 
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picture transmission from the 
middle nineteenth century to the 
present, and explains fundamental 
principles to show the signifi- 
cance of technical developments. 

Its simple approach makes it 
suitable for use in Secondary 
Modern Schools, and the lower 
forms in Grammar Schools; or in 
senior classes where science is 
taught as a general knowledge 
subject, rather than one for 
examination. 

The filmstrip comprises 28 
frames and is immediately avail- 
able from the distributors, 
Unicorn Head Visual Aids Ltd., 
42 Westminster Palace Gardens, 
Victoria Street, London, S.W.1., 
price 25/- a copy including 
comprehensive teaching notes. 

Further TV Transmitters for 
Canada. 

COMMERCIAL television 
broadcasting is rapidly going 

ahead in Canada, and Britain is 
benefiting by reason of the sub- 
stantial orders for transmitting 
equipment which are being placed. 

Following on the supply and 
installation of two commercial 
television stations in Montreal, 
which are now in operation, 
Marconi's have completed an 
installation in Ottawa - the first 
commercial television station in 
that city. 

The Ottawa equipment 
includes a 4kW Band III vision 
transmitter type BD.366, an 18kW 
vision amplifier type BD.369, and 
a 9kW sound transmitter. A 12- 
stack column- mounted quadrant 
aerial and ancillary equipment 
have also been supplied. 

An important technical feature 
of the amplifier is that special 
circuits are incorporated which 
absorb any reflected waves caused 
by extraordinary conditions (for 
example, the presence of snow 
and ice on the aerial system) 
which are causing a mismatch. 
Normally such a mismatch would 
result in the radiation of delayed 
signals, giving an unpleasant 
" ghosting " effect to the picture; 
this is not the case when the new 
amplifier is used. The "anti- ghost" 
circuits are the subject of Marconi 
patents and are exclusive. 

Appointment 

THE appointment of Dr. A. C. 
Robb, M.Eng., Ph.D., 

A.M.I.E.E., as Technical Man- 
ager, is announced by " Belling - 
Lee " Dr_ Robb graduated at 

TELEVISION TIMES 451 

Mr. Bill Cheevers (left), Westward Television's Chief Engineer, points 
out features of Westward's new RCA tape machine to Mr. Baynham 
Honri, Technical General Manager (and Director), and Mr. G. L. 

Fosbrooke, Manager of RCA's Distributor Division. 

Liverpool University, and 
obtained a Master's Degree for 
post -graduate work. Subsequently 
he was awarded a Research 
Fellowship at Glasgow University 
to work on the design and com- 
missioning of high voltage particle 
accelerators, and gained his Ph.D. 
for related studies. He has had 
considerable industrial experience 
in technical management in the 
fields of light engineering and 
instrumentation. 

New Italian TV Service 

AN order has been placed by 
Radio Italiana Televisione 

(RAI) for a further seventeen 
Mark IV television cameras from 
Marconi's. 

This order follows the success- 
ful introduction of the Marconi 
Mark IV camera in Italy last 
year when eight channels were 
delivered to RAI in time for the 
Olympic Games. It was chiefly 
through Marconi cameras that the 
Olympic Games were televised to 
all parts of the world. 

The seventeen new channels 
now on order from Marconi's 
will be used to enlarge the exist- 
ing facilities in RAI's Rome and 

Naples studios and will be put 
into operation in time for Italy's 
second television service sched- 
uled to commence later this year. 

New TV Station 

THE BBC has placed a con- 
tract with Pudney and 

Son Ltd. of Colne Engaine, near 
Colchester, for the construction 
of the building for the new tele- 
vision station near Manningtree, 
Essex. This is one of several 
additional stations which the 
BBC is building to extend and 
improve the coverage of its tele- 
vision service. 

The Manningtree station will 
improve television reception for 
some 350.000 people in south- 
east Suffolk and north -east Essex, 
including those in Ipswich, 
Wood bridge, Felixstowe, Clacton - 
on -Sea, Colchester and Hadleigh. 

As previously announced, a 
contract for the 500ft aerial mast 
for this station was placed in 
November 1960. The transmit- 
ting equipment is in course of 
manufacture and it is hoped that 
it will be delivered in time to 
allow the station to be completed 
during the summer of 1962. 
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No. 2- INVESTIGATING TV WAVEFORMS 

AND THE USE OF WOBBULATORS FOR 

EXAMINING THE RESPONSE CURVES OF 

TUNED CIRCUITS 

(Continued from page 422 of the May issue) 

By D. R. Bowman 

S explained earlier, the oscilloscope is a means 
of presenting visually, in a convenient manner, the relation- 
ship between two quantities- usually electrical quantities. 
Generally, one quantity is time or expressible in terms of 
time. Some points of servicing will now be discussed, not 
only to show how the oscilloscope is used but also to indi- 
cate the performance required. It will then be possible to 
lay down a reasonable specification for an oscilloscope for 
servicing. 

Essentially, the oscilloscope consists, as has been 
seen, of a cathode ray tube and associated power 
supplies, a linear timebase generator for horizontal 
sweeping, and (if relatively small voltage and 
current waveforms are to be displayed usefully) a 
Y- amplifier. Considered for the moment as a 
" black box ", it will have means of controlling the 
time -scale of the horizontal sweep, and input 
terminals to which the waveform to be examined 
may be fed. Ideally the Y -input will not appre- 
ciably load the circuit to which its terminals are 
connected. 

Y -Input Bandwidth 
The severest conditions under which the 

oscilloscope will be used are those imposed by 
television servicing, or work with a similarly 
pulsed waveform. Fig. 3 should now be consulted. 

Suppose it is required to ascertain whether 
the viac.o amplifier is distorting line sync pulses, 
it must be possible to display the sync pulses 
without their being distorted in the oscilloscope. 
Since the voltage available at the video stage anode 
is about 30 or more, about 10V to 20V of sync 

White Picture waveform 

Black level 
- - 

I 

Suppression level 

4'1 k -Back porch _ 6 to 9 pm. 
¡_ Sync. level 

H- --Line pulse duration = 8 to 10 psae. 

- -i lw-- --Front porch = approximately 2 »sec. 

A, 'rife time not greater than 0.25 ssec. 

B_'rise' time not greater than Iµsec. 

Fly. 3. -Part of a video waveform. 

June, 1961 

pulse will be available. This might possibly be 
used to give Y- deflection directly, but in practice 
an amplification of two to three times would be 
needed. 

Y- amplifier Requirements 
The Y- amplifier must therefore be able to supply 

the necessary output and gain, and must be able 
to pass a pulse of 0.25gsec width (the rise -time 
of the sync signal) without appreciable distortion. 
The bandwidth of the oscilloscope amplifier must 
therefore be equal to or larger than that of the 
video stage, namely, about 2 to 3Mc /s. This 
follows from the relationship 

0.4 
Rise time in seconds = gandwith 

Putting in valves and rearranging: - 
0.4 

Bandwidth in Mc /s = 0.25 x 10 bsec 
The bandwidth of the Y- amplifier must neces- 

sarily include that of the circuits coupling it to 
the receiver video stage. Capacitance is the 
limiting factor in all cases, and it must therefore 
be ensured that neither the video stage output nor 
the Y- amplifier input contains more capacitance 
than absolutely necessary. Short connections, well 
spaced from any earthed objects, are therefore 
essential. Readers who already possess an 
ascilloscope may care to try the experiment of 
connecting up the 'scope to display a video 
waveform, and then clasp the connecting wire 
between finger and thumb of one hand. Usually 
a marked rounding -off of the displayed pulses 
results. except where circuit resistances are very 
low. 

Synchronisation 

In order to display such a waveform it will be 
found necessary to have some arrangement for 
steadying the trace. This involves using part of 
the signai to trig er the timebase generator, so 
that successive traces fall accurately upon each 
othe' and so appear to remain stationary. This 
will be touched upon later when design of the 
oscilloscope is described. 

1 
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to use Oscilloscopes 
Practical Examples 

Another use of the oscilloscope is the investiga- 
tion of the sync separator stage. For accurate 
interlace, it is essential that nearly all traces of 
line sync pulse be removed from the frame sync 
pulse. This is readily observed by connecting the 
Y- amphfier input to the frame oscillator sync 
electrode and observing the pulse. When investi- 
gating such " signal input " waveform it is usually 
necessary to render the line output stage inopera- 
tive, and this is best achieved not by removing 
" line drive " but by disconnecting the screen of 
the line output valve from H.T.+ and earthing it 
instead. This will reduce total H.T. current and 
the H.T. voltage may rise appreciably, so it will 
be advisable to " bleed off " the excess H.T. by 
connecting a 5k resistor between H.T.+ and earth. 
The component must of course have a suitable 
wattage rating. If the line output stage is allowed 
to function, pulses from the transformer and scan 
coils will appear readily in all circuits within a 
distance of a foot or more, owing to the very 
intense inductive field of these components. 

Receiver timebase generators can be inspected 
with the aid of the oscilloscope by connecting the 
Y -input to the appropriate electrode of the valve 
or other component. Linearity can be judged, and 
corrective circuits can be checked for proper 
functioning. 

Calibration for Measurement 
In such cases it is usually necessary to have 

some idea of the appropriate voltage being 
developed. This entails the calibration of the 
oscilloscope, and can be carried out as follows. 

A 6.3V heater supply, carrying the heater current 
for which it was designed- usually one or more 
amps -is connected between the earth and 
Y -input terminals of the oscilloscope. The 
Y- ampiifier is adjusted to give a trace of length 
about 2in. and the timebase generator (" sweep 
control ") set to a high frequency. The mains 
50c /s frequency will then appear as a set of lines 
crossing the tube, as in Fig. 4 

If a Perspex graticule is provided on the tube 
face, the trace should be adjusted to fall accurately 
between known marks. Otherwise a flexible 
transparent ruler can be put over the tube face 
and the height of the trace adjusted to a suitable 
extent. 

If the voltage is 6.3 r.m.s, the peak voltage- 
shown by the trace -is 2 x 6.3 X 4/2, or 17.8V. If 
the trace is adjusted to fill 1.78in., the calibration 
scale is Ain. represents 1V- assuming the 
Y- amplifier is linear over this range. On a 
six -inch oscilloscope tube this may well be an 
unnecessarily small scale. and a larger can be used. 

Once set, the Y- amplifier gain control should 
not be touched until the experiment has been 

Fig. 4.- Calibration of an oscilloscope. A 6.3V heater 
supply is connected between earth and the Y -input 
terminals with the Y- amplifier adjusted to give a 
trace about tin. in height. The sweep control is set 
to a high frequency and the mains frequency appears 

as a set of lines crossing the tube. 

completed. If the voltage of the waveform to be 
measured is sufficient to overload the Y- amplifier, 
it may well be possible to apply it direct to the 
deflecting plates. In such a case calibration can 
be. carried out by using all or part of the 230V 
mains supply, remembering that the peak -to -peak 
value of a 230V supply is 2,/2 times the r.m.s. value. 

Effect of Coupling Circuits 

It is as well to keep in mind that in connecting 
to the Y- amplifier input it must be known whether 
the input terminal is a direct connection (D.C.), or 
whether a capacitive coupling is employed. Where 

a capacitor is used, for 
A.C. coupling only, a 
differentiating circuit 
exists which, may distort 
the applied pulse (see 
Fig. 5). If the product 

Fig. 5.-The capacitive input 
coupling to the Y- amplifier 
shown here results in a 
differentiating circuit which 
may distort the applied 

pulse. 
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CR is small compared with the input pulse width, 
differentiation takes place at illustrated in Fig. 6. 
This occurs because the capacitor C has time to 
charge or discharge between the arrival of 
successive pulses, and the actual voltage applied 
to the grin of the amplifier valve is very different 
from the actual input voltage. 

To avoid this difficulty CR must be made large 
compared with the pulse width. If, for example, 
a 50c /s sawtooth waveform -such as is used for 

VA 

1VB 

CLF 
> t 

frame deflection -is to be viewed, CR should be 
proportioned according to the following analysis:- 

1. Sawtooth repeats 50 times per sec, i.e. one 
sweep in 20msec. 

2. Flyback is approximately 110 sweep = 
xh sec or 2msec. 

3. CR must be large compared with 20msec to 
show the sawtooth sweep correctly, and fly- 
back will be even more accurately displayed. 

(a) 
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Frequency Frequency 

4. R can hardly exceed 1M, since the valve 
(a high -slope pentode) may be damaged if 
a larger valdb is used. 

5. For CR = 20msec : - 
20 x 10- +sec = CR = C x 10-6 

C = 20 x 10-9F 
= 20 x 10-3µF 
= 0.02µF 

6. CR must be large compared with 20msec, 
so take C = 50 times above valve 

= 1 o 
Note that the above value is generously 

calculated; 0.11.4F, however, would distort the wave 
discernibly. But, for lower frequencies, say down 
to 10 or 12c /s, 1µF would be barely adequate. 

This means, of course, that the coupling capa- 
citor is bulky and expensive if of high voltage rating, 
and it is therefore not advisable to connect the Y- 
input to a source of high peak potential such as 
exists across line scan coils. Frame scan coils are 
usually safe enough. 

Where it is necessary to display line -scan, it is 
best to connect a small resistor in series with the 
scan coils and display the voltage across the resistor. 
One side of the resistor can usually be earthed, 
fortunately. A few inches of resistance wire, or a 
6V motor headlamp bulb will usually serve as the 
resistor. Only a volt or so will be developed across 
the resistor on " scan ", but the flyback peak will be 
many times higher. 

Audio Applications 
Nothing has been said so far about audio wave- 

forms. The display of these follows the same kind 

6.-If the product G.R. in Fig. 5. is small com- 
pared with the input pulse width, differentiation 

takes place as illustrated above. 

of pattern as the waveforms already discussed, and 
similar techniques and precautions are needed. It 
will now be profitable to turn to an examination of 
waveforms where the horizontal axis is not a 
temporal quantity. 

Display of Nontemporal Quantities 
The most important of these waveforms is 

perhaps the display of the response curve of a 
receiver, particularly the I.F. or overall radio - 
frequency response. Here the Y -axis is measured in 
voltage, as hitherto, but the horizontal X -axis is not 
time but frequency. 

The reader will recognise in Fig. 7 (a) and (b) 
two possible I.F. amplifier characteristics. It is 
usually quite important to establish a particular I.F. 
response curve in the alignment of the I.F. ampli- 
fier of a receiver, and this is especially true in the 
case of F.M. and television receivers. 

To produce such eae ,t to 
replace thnotmaltimsclofthe necessary 

s ya 
frequency scale. This is possible if it can be 
arranged for the frequency input to the I.F. ampli- 

Fig. 7. =Two possible I.F. amplifier characteristics. 

fier to vary linearly with time; then the time 
X -axis of the oscilloscope display, which is both 
normal and convenient, can, instead of time, 
represent frequency. 

The Wobbulator 
This artifice is in principle easy enough to 

arrange. All that is needed is for the timebase 
generator of the oscilloscope to control an oscillator 
so that as the sweep occurs, the frequency of a 
signal generator increases (or decreases) exactly in 
step. While the actual circuit arrangements of such 
a " wobbulator " may be -and usually are - 
quite complex, the principle is easy enough to 
comprehend. 

The output from the I.F. amplifier used is at 
radio frequency, and it is not necessary to display 
the R.F. waveform itself as only the envelope of the 
wave is important. Consequently the best place to 
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connect to the oscilloscope Y- amplifier input is the 
load resistor of the detector. Indeed, it may be 
enough to use an audio point (or take -off), though 
this is generally unwise for reasons which will 
appear shortly. Instability can readily be prevented 
by including -as near the detector as possible -a 
resistor of about 10k to 50k. 

Effect of Selective Circuits 
It is important in taking such measurements for 

the timebase generator to describe only a slow 
sweep, especially where selective circuits are con- 
cerned. If the sweep is too rapid, a good deal 
of distortion of the response curve may appear 
on the trace. This is because highly selec- 
tive circuits have a considerable electrical inertia, 

v 

Fig. 8. -The discriminator characteristic of a VHF/ 
F.M. receiver -the marker pips are at 80kc /s 

intervals. 

causing voltages in these to build up rather slowly. 
If this seems strange, the reader should remember 
that the most selective circuits can cause severe 
high -note cut -off -in other words, the frequencies 
over about 3 -4 kc /s disappear altogether. This 
effect, which used to be very marked in the old days 
when critical reaction was used in reception, is of 
course due to the same inability of selective circuits 
to cope with rapidly changing (high frequency) 
voltages. A sweep of 50 c/s is really too high; it is 
best to use a sweep of 10- 18c /s, when all but crystal 
filters can deal with the low frequency involved. It 
will now be clear why an audio take -off point is not 
generally very useful as a source to receive response 
-the A.F. couplings usually cut off at a much 
higher frequency than 10- 18c /s. One would be able 
to tell, of course, that a response curve existed, but 
its shape would be far from representing reality. 
The reader will recall that if one tunes rapidly 
through an unmodulated carrier a " plop " sounds 
in the loudspeaker. This " plop " is nearly of sine 
wave shape; it certainly is not a pair of sharp clicks 
such as would be a better representation of the steep 
sides of a good I.F. response curve. 

In a television receiver it is possible to use a 
somewhat higher " wobbulating " frequency, and 
because the video amplifier has to have wide -band 
characteristics, a good take -off point is the CRT 
cathode. It is moreover readily accessible and con- 
nections to it seldom cause serious instability. How- 
ever, the wider band of frequencies to be covered 
does cause problems in the " wobbulator ". 

For such response curves it is necessary to pro - 
vide frequency markers on the horizontal scale. These 
may be omitted if comparisons only are required, 
but their provision enormously increases the useful- 
ness of the display. Several different methods can 
be used. A popular and effective one is the use of 
a " ringing " circuit to show " pips " at definite 
frequency intervals. Brightness modulation of the 
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electron beam of the oscilloscope gives instead of a 

continuous trace a series of dots spaced by definite 
frequency intervals. This is probably the more 
accurate method, provided proper precautions are 
taken in the circuit design. Alternatively, where a 
double -beam oscilloscope tube is used, a sinusoidal 
or pulsed trace of known fregency can be displayed 
by one beam while the other trace describes the 
waveform under investigation. 

Discriminator Characteristics 
In a VHF /F.M. receiver the discriminator 

characteristic can readily be shown (it will be like 
Fig. 8 -the pips are markers at intervals of 80kc /s 
in frequency). 

The best take -off point to obtain this trace is the 
discriminator audio take -off point. 

Other Uses 

The foregoing examples are only a fraction of the 
uses to which an oscilloscope can be put. Further 
examples, which there is no space to describe, 
include the detection of " parasitics " in an output 
stage, measurement of wave frequencies, phase com- 
panions and measurements, investigation of noise 
levels, measurement of the Q of components, use as 
a resonance detector and as a null point detector in 
bridge measurements, detection and measurement of 
intermodulation and harmonic distortion in audio 
and video stages, to say nothing of the " face 
generator " displayed by the Royal Air Force at 
last year's Radio Show. The final article will deal 
with the design of a simple oscilloscope, and it will 
be shown how to add to it as time and funds permit 
to produce an advanced instrument capable of 
assisting materially in development work. 

(To be continued) 

WIDER VIEWING AREA 
IN SCOTLAND 

The Independent Television Authority has placed 
an order with Pye Telecommunications Limited of 
Cambridge, for the supply and installation of a 
television re- transmission link in North East 
Scotland. 

The Authority is setting up new television broad- 
casting stations, to cover the area, at Durris in 
Kincardineshire and at Mounteagle in Ross and 
Cromarty. Durris will eventually receive pro- 
grammes by Post Office Link, but this will not be 
available for some months after the opening rof the 
Mounteagle station. The Postmaster General has 
therefore authorised the use of this re- transmission 
link between Durris and Mounteagle. 

The broadcast programmes from Durris will be 
picked up by VHF receivers at Pikey Hill, a high 
site near Elgin. From these receivers the pro- 
grammes will be re- transmitted by Pye Microwave 
equipment, working in the 7000Mc /s band, to 
Mounteagle -a distance of 36 miles. 

Pye Telecommunications Ltd. will supply and 
instal all of the equipment for the link. The micro- 
wave transmitters and receivers will be type 
PTC M1000G, which is designed for monochrome 
or colour television signals, with accompanying 
sound, using any of the standard systems -405, 
525, or 625 lines. 
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Flywheel Synchronisation 
Part 3 
By R. Talks 

COMMERCIAL CIRCUIT 2 

HIS circuit is shown in Fig. 13. It has the 
advantage, for home construction, of not requiring 
a discriminator transformer. The discriminator, 
in fact, is not a balanced type as in the previous 
circuit. That is to say, its output does not range 
symmetrically above ánd below zero; zero is one 
limit of its output. Before we embark on a study 
of this type of discriminator, let us clear up the 
rest of the circuit. 

Circuit Description 
Here, VI does the job of both sync separator 

and phase discriminator. The remainder of the 
circuit is very much as before. The oscillator 
circuit is somewhat simplified; R18 limits grid 
current and thereby increases the grid conduction 
period because the grid current, being limited, has 
to flow for a longer period to replace the charge 

A 

CI 
0.047 

NF -- 

+15V 
approx. 

All capacitors 400VW 20% 
unless otherwise stated 

All resistors .1 Watt 10% 
unless otherwise stated 

on C9. As before, R17 is taken to a point which 
is near to H.T.+ for most of the cycle. The anode 
is chosen, rather than H.T.+ itself, because the 
latter connection gives heavy grid current damping 
before oscillation starts and can prevent its starting 
altogether. When the circuit is not oscillating, the 
pentode anode conducts and the anode voltage is 
very low, only 10 or so. Thus, grid damping is 
considerably reduced by returning R17 to the 
anode and there is no difficulty with self -starting. 
In case it should be asked why there is no con- 
denser nere to increase the rate of fall of the drive 
waveform, it must be revealed that for purely 
practical reasons (such as limited plug and socket 
connections on the line transformer) the only 
suitable place to derive the feedback is g2 of 
the line output valve. Unfortunately, due to ring- 
ing on the waveform here, the pentode is brought 
on again, slightly, via the pentode of V2 during 
flyback, thus reducing EHT! The oscillator coil 
consists of 740 turns (SI) and 2,265 turns (S2) of 
42s.w.g. S.S.C. wire, other details being as before. 

The reactance valve here must reduce oscillator 
frequency as its grid is raised in potential. To 
obtain the correct phase quadrature component 
conveniently, we must feed the phase shift network 
from the oscillator grid. In any case, the screen 

R15 
R16 
33KO 

R2O HT+ 
27KC1 \ 1W 

C13 25yF 
20pV W 

w 

C2 C6 
6 8pF 10% rs. RS 

R4 
39MO 
20% 
R9 

C8 
180pF 

V2 
PCF80 

150KO 
see text 

\ 

27Kn 

RI 
1.8 
MO 
20% 

V1 
ECHB1 or 
ECH83 R8 

39 
KO 

R7 
270 

KO 

RI 
220 
MO 

T3 
018N F 
125VW 

R13 

KO 

R14 
4.7 
KO 

C7 
0.01 
N 

C10 
33pF 

O% 

C12 
3000pF 

P19 
47KO 

C11 P22 
180pF IMO 

T10% 

Fig. 13. -A commercial circuit in which a discriminator transformer is not used. 

R21 
22K0 

C15 
18OpF 

Jo96 
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grid is not suitable because SI is only a coupling 
coil, not part of the tuned circuit, and the g2 
voltage is by no means a sine wave. To obtain 
the antiphase component now, we need more than 
90° phase shift which requires a two -stage RC 
network. The components are C6R7, C5R9. The 
reactance valve receives its bias from two sources. 
There is an adjustable bias derived from H.T.+ 
via R19, R12, R13 and R14. This is set by Rll, 
which is the line hold control. It is added via 
R10 to the control voltage arriving via R6. This 
latter resistor, with C4, forms the flywheel filter, 
whilst R8 and C3 are the damping circuit. Fl is 
a Ferroxcube bead grid stopper to suppress a high 
frequency parasitic oscillation -a 4711 resistor 
should serve equally well. 

Discriminator Action 

It is now time to consider the discriminator, and 
it is as well to study the principle first. For the 
moment, consider that the heptode has a small 
positive voltage on g2 and g4 and zero voltage on 
g3 so that the anode can draw current when gl 
permits. Normal sync separation is carried out 
on gl, so that the valve can only conduct on the 
tips of the sync pulses. The anode is supplied 
with the timebase waveform via a condenser C 
(see Fig. 14a). RI supplies some steady positive 
voltage to keep the anode above zero throughout 
the whole waveform. R2 is a high resistance. 
When a sync pulse brings gl up to zero voltage, 
the anode draws current and, because R2 is high, 
the anode voltage falls below the knee, in fact 
practically to zero. The anode current is equal 
to the voltage at S divided by R2 and so is 
dependent upon the position of the sync pulse 
relative to the timebase waveform. The anode 
current is drawn via C, which becomes charged, 
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the amount of charge being determined by the 
average anode current over the conduction (i.e. 
sync pulse) period. So the average voltage at S 
varies with the relative phase of the waveforms. 
It is only the small variations in what is a relatively 
large voltage that interest us, but this is no different 

(c) 

Fig. I 5.-The positions of the sync pulses at the 
centre (a) and each end (b) and (c) of the pull -in 

range. 

from taking the output from our, earlier, balanced 
discriminator and adding a steady voltage to it. 
With suitable arrangements to provide the react- 
ance valve with correct bias, then we have so far 
no difference from the behaviour discussed earlier. 
As we have just seen, the average anode current 
determines the charge acquired by C, and this in 
turn depends upon the average voltage of the time - 
base waveform over the sync -pulse period. Thus, 

sync pulses falling outside the 
PON region give the same result 
as pulses symmetrically situated 
around O. Pull -in will therefore 
occur at points also symmetrically 
situated with respect to O. In 
practice, the timebase waveform 
shown is hard to produce and 
the sawtooth of Fig. 14c takes its 
place. A sawtooth is easily 
derived from the drive waveform 
and this, in principle, is how 

the discriminator of Fig. 13 works. In point of 
fact, a non -linear sawtooth is used to overcome 
the centring problem which must be discussed next. 

Fig. 15 shows the positions of the sync pulses 
at the centre (a) and each end (b) and (c) of the 
pull -in range. Here we take 15 ssec flyback and 
10,usec sync pulses. At the minimum (Fig. 15b), 
flyback starts 1psec before the leading edge of the 
sync pulse. The front porch is 1.5 to 2gsec long, 
so here the right -hand side is not folded over, but 
at the centre of the pull -in range 0.5 to lµsec of 
picture is on the flyback. Ideally, we require each 
end of the pull -in range to produce equal folding 
at each side, then the centre of the pull -in range 
exactly centres the picture within the raster. In 
any case, the centre of the pull -in range should not 
produce folding. We can achieve this if we raise 
the discriminator current, when the timebase is 
out of sync, above the level corresponding to 
in -sync at O (Fig. 15a). This is achieved by using 

(a) (b) 

Fig. I4. -(a) The circuit of VI in Fig. 13, for purposes 
of analysis. 

(b) The desired timebase waveform. 
(c) The sawtooth waveform derived from the drive 

waveform. 

(c) 
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a non -linear sawtooth. The level of this is some- 
what higher, at O` (see Fig. 16a). Now, when the 
timebase runs well out of sync, the sync pulses 
quickly pass through the whole waveform. The 
control voltage then corresponds to the average 
level of the whole waveform, i.e. O`. As the 

p 

(a) 

t enual 

(b) 

Fig. 16. -When a curved sawtooth is used, 0 is the 
centre of the pull -in- range, but not of the hold range. 

oscillator frequency is brought towards sync, con - 
trol voltages build up, one way or the other, from 
this level. PO1N remains reasonably linear, so 01 
is the centre of the pull -in range. The only diffi- 
culty introduced by this curved sawtooth is that 0' is not the centre of the hold range still. This 
in itself is not important, but it gives a poor feel 
to the line hold control and can give rise to con- 
fusion when trying to set it to the centre of the 
pull-in range. The ends of the hold range are 
shown in Fig. 16b somewhat exaggeratedly. They 
are the positions where the charge passing through 
the discriminator reaches extreme values. Pulses 
passing outwards through these points, as shown 
by the arrows, reverse the direction of change of 
discriminator output. The hold range is simply 
recentred by allowing the bottom part of the 
curved sawtooth to fall below zero. The point 
where it reaches zero is one end of the hold range 
(see Fig. 17). This is the actual arrangement of 
Fig. 13. Here the drive waveform is integrated 
via R21 and C15; R22 is high and merely provides 
a D.C. path between grid and cathode of the line 
output valve. Change of C15 changes the curva- 
ture of the sawtooth and so the picture centring. 
It also changes the slope of PON and with it the 
pull -in range. R12 and R13 set the operating bias 
range of the reactance valve. R14 sets the D.C. 
level of the sawtooth. 

Effects of Frame Sync Pulses 

The only remaining problem is that of the frame 
sync pulses. Normally, they would increase the 
conduction time of the discriminator. It would 
conduct everywhere where gl is at zero and the 
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sawtooth above zero. This would, of course, 
change the discriminator output. (The result of 
this is easily seen by shorting g3 to earth!) This 
is prevented by controlling the anode current not 
only from gl but also from g3. A gating sine 
wave is applied here. it is derived, via a capaci- 
tive potentiometer C10 and Cll (to prevent phase 
shift), from the grid of the oscillator. So, its 
positive peak always comes at the middle of the 
falling portion of the sawtooth. When the valve 
conducts, g3 draws grid current which charges C10 
and Cl 1. When the timebase is in sync, then g3 
is at zero at the tip of each sync pulse but at a 
short distance each side of the sync pulse it is 
negative and cuts off anode current regardless of 
the voltage on gl. Thus, it allows the frame pulses 
to increase the conduction period only a small 
amount, and the resulting curvature recovers 
during the remainder of the frame blanking, 
leaving only a small residual amount at the top of 
the picture. The waveforms are shown in Fig. 18. 
This gating at g3 also renders the discriminator 
immune to spurious signals except those very near 
to the sync pulse itself. However, it does raise a 
problem with out -of -sync behaviour. 

Out -of -Sync Behaviour 
Suppose, due to interference, the timebase 

becomes out of sync and that the time constant of 
the g3 circuit is long. Then the g3 waveform 
remains much the same for many lines, i.e. its tip 
just comes up to zero. Now the discriminator does 
not conduct at all, because sync pulses do 
not coincide with the g3 conduction period. The 
oscillator therefore drifts further and further out 
of sync. Eventually the bias on g3 would leak 
away and conduction of the discriminator become 
possible again, but, at the best, g3 could only 
permit conduction over slightly more than the 
positive half -cycle of the sine wave and pull -in 
behaviour would, to say the least, be adversely 
affected. These defects are overcome in two ways. 
First, the g3 time constant is short -only a few 

(Continued on page 487) 

Ends of Hold range 

Centre of pull -in range 

Fig. I7. -The hold range is recentered by allowing 
the bottom part of the curved sawtooth to (all below 

zero. 
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The Colour Code 
5 HERE are two general methods of indicating 
the value and tolerance of resistors, apart, of course, 
from direct printing on the component. The first, 
and more general method, is to use a system of 
coloured bands where the first band indicates the 
first figure, the second the second figure, the third 
band the multiplier and the fourth the tolerance. 

Black represents zero, brown one, red two, and 
so on (see Fig. 1). The recognition of resistor 
values by one quick glance is not such a difficult 
operation as the table may at first sight suggest. 
A little practice with a few resistors taken at 
random from a box is far better than prolonged 
study of the table, and once learned from practical 
handling, the system sticks in the mind and there 
is no conscious working out involved. For example, 
if a resistor is selected which has a third band 
coloured green, one immediately knows that the 
value is in megohms, and if the third band is 
yellow, the value is in hundreds of thousands; 
orange, tens of thousands; red, thousands; and 
brown, hundreds. 

The first and second bands denote 
the precise value. As a practical 
example, the bias resistor in the 
cathode circuit of a valve may be 
orange, orange, brown, which denotes 
3- orange, 3- orange, one nought -brown, 
or 33011 (52 =ohm, k52 =kilo ohms or 
thousand ohms, Mfl= megohm or 
million ohms). AnOther common value 
for a bias resistor is brown, green, 
brown, or 1500. 

Where the third band is black this 
is not to be counted at all (no noughts). 
For example, a feedback resistor may 
be coloured yellow, violet, black 
=470 (only the first two bands have 
significance). Values of less than 1051 
are not often encountered but are 
denoted by a black band, a coloured 
band to denote the value followed by 
another black band. If the second band 
were green the value would therefore 
be 50. Where the second band is 
black this denotes 0, which is added 
to the first band. For example, a 
resistor of 5052 would be coloured 
green (5), black (0) (no noughts). 

Further frequently met values are 
470,00051 (470k), yellow, violet, yellow; 
1,000,0000 (1M), brown, black, green; 
820,000k (820k), grey, red, yellow; 
2.2M, red, red, green. 

When a fourth band follows the 
third this represents tolerance. This 
means that the actual value will be 
within certain limits of that stated by 
the coloured bands. For example, a 
" 100k " resistor with a silver band 
might, in fact have any value from 

READING RESISTOR VALUES 

90k ( -10per cent) to 110k ( +10per cent). 
Where there is no fourth band, the tolerance 
is plus or minus 20per cent. A silver band indi- 
cates a tolerance of lOper cent, gold 5per cent. 
Close tolerance resistors are denoted by a fourth 
band of brown, 1per cent, or red, 2per cent. 
Tolerance should not be confused with stability, 
which means the desirable property of maintaining 
the stated value over varying conditions (temper- 
ature, etc.). High stability resistors are marked 
with a fifth band of salmon pink, or the back- 
ground body colour may be salmon pink. 

The other general method of colour coding 
resistors is by marking the body with the first 
significant colour, the tip with the second, a spot 
or band on the body denoting the number of 
noughts. For example, a 47,00052 (47k) resistor 
would have a main body colour of yellow (4), a 
tip of violet (7) and a spot on the body of orange 
(three noughts). The tolerance is marked on the 
other tip, and as this is usually gold or silver (if 
any at all) no confusion is caused as a rule. MI 

RESISTOR COLOUR CODE -Fig. I 

BODY SPOT 

O. Black 5. Green 

I. Brown 6. Blue 

2. Red 7. Mauve 

3. Orange 8. Grey 

4 Yellow 9. White 

TIP 

3 COLOUR BANDS 

erst Number -Body 
or Yellow =4 
Band I 

Second Number-Tip 
or Mauve -7 1.47,0000 (47k) 
Band '2 

Number o Nourhts -Spot 
or Orange= 3 

Band 3 

A Brown Band at the extreme end indicates ± I% tolerance. 
A Red Band at the extreme end indicates ±2% tolerance. 
A Gold Band at the extreme end indicates 4-5% tolerance. 
A Silver Band at the extreme end indicates +10% tolerance 
No Band at the extreme end indicates ±20% tolerance. 
A Salmon Band indicates high stability. 
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TUNED CIRCUITS 
By K. Royal 

HE tuned circuit, representing the very foundation of all radio 
and television receivers, merits a practical analysis. In its simplest 
form it comprises inductance L and capacitance C, with resistance R 
contributed primarily by the resistance of the wire making up the 
inductance. A series -tuned circuit revealing these elements is shown 
in Fig. I. 

Reactance 
Both inductance and capacitance behave in A.C. 

and signal- frequency circuits rather like resistance 
behaves in D.C. circuits. That is, they resist the 
flow of current. In a resistive circuit, this, of 
course, is called resistance, but in inductive and 
capacitive circuits the effect is called reactance, 
denoted by the capital letter X. The inclusion of 
a miniature L or C at the base of the X, such as 
XL or Xc signifies inductive reactance and capaci- 
tive reactance respectively. 

Reactance, like resistance, is measured in ohms, 
and depends upon the frequency of the applied 
signal 

XL =2nfL 
where f is the frequency of the signal in cycles 
per second (c /s) and L the inductance in Henrys. 

Xc = 106 /2 rfC 
where C is the capacitance in microfarads. 

The signal voltage applied to the tuned circuit 
in Fig. 1 is denoted Es, and the signal current by 
I. From Ohm's law, the voltage ER developed 
across R is simply I x R, and similarly the voltage 
Et developed across L is I x XL and voltage Ec 
developed across C is I X Xc. 

Although ER + EL + Ec must equal Es, the 
waveforms of these three voltages 
do not occur exactly in step with 
each other. The voltage waveform 
across C is always 90° behind that 
across R, while the voltage wave- 
form across L is always 90° in front 
of that across R, as shown diagram - 
atically in Fig. 2. This means, then, 
that the voltage waveform across Es 
either L or C is 180° out of step 
with the voltage waveform across 
the opposite reactive element. 

Looking at only one reactive element at 
resonance -say the inductance -by substituting 
Es /R fox term I in the formula EL = I x XL is 
obtained a new formula, which is 

EL = Es x 2nfL /R 
By applying some typical values, such as 
f = 2Mc /s, L = 60µH, and R = 511, is obtained 
EL = 2e x 2 x 106 x 60 x 106 x Es /R, 
which works out to EL = Es ìc 150 approximately. 

This mathematics proves beyond any doubt that 
the signal voltage developed across the inductance 
at resonance is approximately 150 times greater 
than the signal voltage actually applied to the 
tuned circuit! The same exercise can be applied 
to the voltage developed across the capacitance at 
resonance, with similar results. 

Magnification Factor or Q 
The ratio EL /Es corresponds to the magnifica- 

tion factor or Q of the tuned circuit. The greater 
the Q value, symbolising ' quality ', the greater the 
magnification factor or voltage step up between that 
applied to the circuit and that developed across 
the inductance or capacitance. Q is thus equal 
to 2 rfL /R, and will be highest when L is highest 
and R is lowest. 

Resonance 

Now, when the voltage across 
both I. and C is equal, such as when 
XL = Xc, it follows that EL will 
exactly cancel out EC. This, in fact, 
happens, and the condition is 
called resonance (e.g. XL = Xc, 
from which can be derived 
fo = 108 /2n+/(LC), where fo is the 
resonant frequency in kc /s, L the 
inductance in ,s1-1, and C the capa- 
citance in pF). Thus, at resonance, 
ER is equal to Es, and if R is pur- 
posely arranged to be small, which it 
often is, then the current I is limited 
only by that value (e.g. I = Es /R). 

Fig. I (above). -The basic 
elements of a tuned cir- 
cuit: R is the equivalent 
series resistance of the 
tuned circuit which takes 
into account the skin 
effect of the coil wire at 

radio frequencies. 

ER 

EL 

Ec 

90 O 90 Fig. 2. (right) -The vol- 
180 270 

tages developed across Phase 
R, L and C do not occur exactly in step with each other -as shown. The 
voltages across L and C are 180° out of step with each other, and each 
90° out of step with the voltage developed across R. 

360 90 
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In most tuned circuits the inductance is fixed 
and the capacitance is variable, thereby permitting 
the resonant frequency to be adjusted over the 
required operating band. If the voltage across 
the inductance is plotted against frequency in 
proximity to the resonant trequency, a typical 
response curve of a tuned circuit will be obtained, 
as shown in Fig. 3. At the resonant frequency 
the voltage is at maximum and drops either side 
of the resonant point. The rate at which the 
curve falls is a measure of the selectivity of the 
tuned circuit, and a high degree of selectivity is 
often required to prevent -a station slightly removed 
in frequency from that to which the circuit is 
tuned from causing interference to the wanted 
station. 

In other words, the tuned circuit should only 
accept the required signal and reject or severely 
attenuate other signals of slightly displaced 
frequency. In order to do this where there are 
a large number of stations operating very close 
together, such as on the medium waveband after 
dark, the overall response curve of the receiver 

Pig. 3. -A typical response curve of o tuned circuit. 
showing the half power points and the bandwidth. 

is required to be very sharp indeed -the receiver 
should have good selectivity. There is, of course, 
a limit as to how sharp such a curve can be made 
on commercial sets, and, because of the small 
spacing between certain stations, it is often 
impossible to separate them on an ordinary 
amplitude -modulated receiver. If the curve is 
made too sharp, it tends to suppress some of the 
sidebands of the required signal and as a con- 
sequence attenuate the higher audio frequencies of 
the transmission. Nevertheless, it is sometimes 
better for this to happen than receive persistent 
background interference on the required 
programme. 

Q can also be used as a measure of selectivity, 
and it can be defined in terms of selectivity or 
bandwidth. Referring again to the response curve 
in Fig. 3, the bandwidth is defined as those 
frequencies (f2 - fl), which correspond to points 
either side of resonance where the signal voltage 
is 0.707 of the maximum value. These points 
are sometimes called ' half power points '. It can 
be shown that Q is approximately equal to 
fo /(f2 - fl). Thus, if fo is 2Mc /s and (f2 - fl) 
is 20kc /s, then Q = 2,000,000/20,000, which is 

Fig. 4. -In television tuned circuits, a large band- 
width is required to accommodate the sidebands of 
the high video frequencies. This is accomplished'by 
the use of staggered tuned circuits and by resistive 

damping. 

equal to 100. Similarly, the bandwidth (f2 -- fl) 
of any tuned circuit with a known Q can be found 
from fo /Q. 

Two major points have thus evolved from this 
discussion of Q: one is that the higher the Q the 
higher the gain or output voltage from a reactive 
element in the tuned circuit, and the other is 
the higher the Q, the greater the selectivity and 
discrimination against adjacent stations. Further, 
high values of Q can be obtained by keeping the 
resistance of the inductance as low as possible. 

TELEVISION 461 

In the early days of crystal receivers, high Q coils 
were Obtained by the use of relatively large 
diameter wire wound on formers of 3in. or greater 
diameter. The modern trend is to use less wire 
(and thus obtain a smaller resistance) whilst pro - 
viding the required inductance value by low -loss 
dust -Iron or ferrite cores. 

It should be mentioned that the factor R is 
the equivalent series resistance of the tuned circuit 
which takes into account the skin effect of the 
wire at radio frequencies. R.F. currents in a coil 
tend to flow nearer the outside surface of the wire 
as the frequency is raised, which, in effect, 
increases the resistance with increase in frequency, 
since the area through which the current flows is 
reduced. This factor, therefore, causes the Q to 
fall with increase in frequency. But, on the other 

Max. E 

0.707 of E 

76iñ 

hand, it has been shown that the Q rises as the 
frequency is increased (Q = 2 rfL /R), and the 
total effect is that the Q remains substantially 
constant over a given frequency band. 

The Tuning Capacitor 
The tuning capacitor itself also has an R moss, 

but this is usually very small these days, and most 
capacitors used for R.F. circuits can be classified 
as being high -Q. The effective Q of a capacitor 
is equal to 1 /2wfCR, where R is the dielectric 
loss. 

Frequency 
3Mc/s 

The signal voltage developed across the 
capacitor at resonance, as has been shown, is of 
equal amplitude to that developed across the 
inductance, but of opposite phase. Thus, the 
coupling from the tuned circuit can either be from 
the inductance or from the capacitance, and, in 

www.americanradiohistory.com

www.americanradiohistory.com


462 PRACTICAL TELEVISION June, 1961 

both cases, the magnification of the circuit is 
obtained. 

However, when a tuned circuit is connected to 
other circuits, such as a valve anode, grid, diode 
or to an aerial, via a coupling capacitor or coil, 
the tuned circuit is loaded by the external circuit 
and the effective Q is reduced. The external 
loading can, in effect, be considered as an increase 
in the value of R. It is for this reason that the 
loading on tuned circuits must be kept as small 
as possible if the selectivity is to be preserved. 

This effect has been noticed by most experi- 
menters and service technicians when, for the 
purpose of a test, the aerial has been removed 
from the normal aerial socket and connected direct 

Fig. 5.- Damping is applied to a tuned 
circuit (by adding resistor R) to reduce 

the Q and increase the bandwidth. 

to the control grid of the first 
valve to which the tuning coil is 
connected. This action may have 
increased the 'strength of the 
signals, but it has more than likely 
resulted in several signals being 
picked up at the same point on 
the tuning dial simultaneously. 

The same often applies when 
an external aerial is connected to a 
portable receiver. If the aerial is 

extra long, then the aerial tuned circuit or ferrite 
aerial is loaded heavily by the R losses in the 
aerial, and the selectivity is considerably impaired. 
Coupling such an aerial through a small value 
capacitor reduces the loading and restores 
selectivity. 

On an average receiver, of course, there are 
several tuned circuits, and the effect of these 
enhances the overall selectivity, so damping just 
one circuit may not detract too much from the 
total selectivity. However, in a simple diode 
receiver, such as a crystal set, where only one 
tuned circuit is employed, heavy damping owing 
to too close an aerial coupling or low -Q circuit 
will result in the local station being received almost 
over the entire tuning range. 

On television receivers, especially in the vision 
I.F. stages, the selectivity must not be too sharp, 
since a 3Mc /s bandwidth is necessary to allow 
the higher frequency vision signal sidebands to pass through the receiver without attenuation. 
Stagger -tuned circuits are generally adopted, so 
that the resultant effect is a response curve with a 
flat top and steep sides, as shown in Fig. 4. In 
some cases, the required bandwidth can only be 
achieved by damping the tuned circuit with a 
resistor, as shown in Fig. 5, to reduce the 
effective Q. 

Positive feedback or so- called reaction has the 
effect of increasing the Q of a tuned circuit, and 
this artifice was employed quite extensively in the 
early days of radio. The tuned circuit was con- 
nected to the grid of the valve and some of the 
signal was picked up from the anode and fed back 
to the grid via a small coupling winding on the 
coil. Too great a coupling, of course, makes the 
stage into an oscillator, but if the feedback 
coupling is adjusted to be just below the point 
giving oscillation, a negative resistance is reflected 
across the tuned circuit which cancels the positive 
resistance R. This arrangement is sometimes 
known as Q- multiplication. 

Comprehensive TeIevsion Installation 
Thirteen Marconi closed -circuit television 

camera channels and associated equipment form 
an integral part of a new automatic routing system, 
to facilitate the inspection of new car bodies at 
the Standard -Triumph Motor Company's Works 
at Coventry. The installation is claimed by 
Standard- Triumph to be unique and the most 
advanced in the world in terms of efficiency and 
rigidity of control. 

The cars arrive on conveyor belts from the manu- 
facturing areas into a new extension hall for further 
inspection. Each of the various types of vehicle is 
carried in a special skip which incorporates trip 
devices peculiar to the type it is intended to carry. 
These trips actuate routing mechanisms on the 
conveyor belt system to channel the vehicles to 
their correct destinations in the area quite auto- 
matically. Here they undergo a series of stringent 
inspections after which the ".passes " are auto- 
matically delivered to other floors while any rejects 
are diverted along a rectification line for further 
work to be done on them. 

The closed circuit television installation fulfils 
several functions in the routing and inspection pro- 
cesses, and for these the cameras are installed at 
strategic points within the area. At a central Control 
Room five Marconi 14ín. monitors provide pictures 
from five cameras mounted in various parts of the 

body storage area to enable controllers to identify 
the various types of car bodies passing along the 
conveyor belts and to keep the Programming 
Department constantly informed of the current 
position. Details of the colour and other relevant 
data are carried in code form on a card on each 
vehicle. 

Any of the remaining eight cameras can be 
switched to the sixth picture monitor and this 
enables a controller to keep a close watch on the 
passage of vehicles at all stages of progress. He can 
ensure that no mishap occurs; he can check that 
the cars are moving along their programmed routes; 
he can foresee where bottlenecks are likely to occur 
and take steps to avoid them, and generally expedite 
the progress through the inspection area. The use 
of television thus enables all this supervision to be 
carried out from a central point and removes the 
necessity for a man to be stationed at every point 
equipped with an open telephone line to the Pro- 
gramme Dept. 

The Marconi installation consists of thirteen 
camera channels Type BD871 and eight 14ín. 
picture monitors Type BD879, together with 
ancillary equipment. The thirteen control units 
which form part of the camera channels are con- 
tained m a single rack -mounting unit with an 
oscilloscope for monitoring purposes. 
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TUBES DIRECT FROM OUR FACTORY 
Due to the Increasing demand for our wide range of CRTs 

and our efficient handling methods we otter unbeatable value 

REGUNNED TUBES have new Gina, Getters, A4aadac Coating, Bases, ate. 
12 MONTHS 

BRAND NEW 
TYPES 

TOP QUALITY GUARANTEED 
Carriage and Imnrance 12/6 

M 1102, 11W22 -7, 
MW22 -14, MW22- 14C,' 

8 MONTHS 

SECONDS 

£1 -10 

£1 -15 

£2 

12 MONTHS 

REGUNNED 

£3 

£3 -10 

£4 

12KPA, 121K, 012E, CRM121, CRM121A, 
CRM121B, CRM122, CR1K128, MWS1-14C, 
MW31/18, MW31/18, 11W31174 

141K, 7201A, C14FM, CRM141, CRM142, 
CRM143. 51W36-24. MW38 -44 
171K, C17FM, CRM 171, CRM172, MW48 -64, 
M W43-139 

4 
CRMI52A, 4CRM1513B CRM153, CRM173, I £2 -15 £4 -15 
MW43 MW41 17ASP4 -80. -1, 
AW53 -80, CRM212, 11W53 -20, MW58 -811 1,3 -15 £5 -15 
PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. 

{ 

{ 

MWp31/74 

áfrt 

MW38/44 
MW38/24 MC 

£5 
CRM172 

MW48/64 

£6 

SPECIAL NEW TUBES 

AW 43/99 ,. -. £6.10.0 
P. A P. 

12 
/e 

1401 £5.0.0 
ISOLATION TRANSFORMERS. New improved 
types. low capacii y, small size and tag terminated, 
Prim. Al' 7OO250v. Secondaries Nil, +23 %, 
+50% BOOST for 2v., 4v.. 11.30., 12v. or 13v. 
Tu her. 12/8 each. 
SPARES. For all TV gets. Including Scan Coils, 
Line, Block and Frame Transformers, etc. S.A.E. 
TURRET TUNERS. New Pye. 38 Mega 
Complete with valves 39/6 

AERIALS 
BRC /1TA 3 Element Combined, 82/6. Poet 2 /8. 
12hí. TV's 5 channel table models including 
speaker, line trans., cabinet. Top makes requiring 
only valves and tube to complete your choice 
If available (cart. 4 / -). (Or 3S per 
dozen, carr. free). 15I- 
14in. TV's 5 channel as above 
(carr. 4/ -). 35/- 

VALVES ALL GUARANTEED 3 MONTHS 

PLUI SOILED, 
AT ONLY 4/6 

463 

FURTHER HUGE PURCHASES DIRECT FROM SOURCE 

13 CHANNEL TVs 
TABLE MODELS. FAMOUS MAKERS. Complete with all 
valves and tube,. Unequalled In value. They are untested 
and not guaranteed to be In working order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. (P18 /60.) 

14" - £5.19. (R18,N) 

12" 5 CHANNEL TVs 45/- (p'14',e.) 

14" 5 CHANNEL TVs 85/- 

MULTIMETER 
Reads A.C. and D.C. volte to 1000. 5 ranges at 
1000 ohms. per volt. D.C. current 3 ranee to 
600 M.A. Resistance reading to 200E in 2 ranges. 
Complete with Prods. 59/8. P.P. 1 /6. 

LOUDSPEAKERS 
TOP MAKES -MANUFACTURER FRESH 

2Ì1n., 18/- 3iu., 18 / -; S;in., 18/ -, 5Ìn., 16 / -; 
60e., 181 -; 81n., 15 / -; 101u., 22/6; 12in., 25/6: 

7 x Sin. elliptical, 16 /8; 9 x bin. elliptical 22/8; 
10 x bin. elliptical. 23/6; BIC. Stentorian 15 ohms 
13E810, 80/ -, 1111n. Bronze "Wharfedale", 62 /.: 
litin. Closed Field, 27/6. 
STOP PRESS, 8 x 1310. HI-FI (10 Watt), 85/ -. 

RECTIFIERS 
For Chargera, selenium, full wave, 12 volt, 3.4 
amps, 9/6; (Carr. 1 / -1; 250 v sn mA, 5/ -; f3M1, 
6/6; RM2, 8/ -; RM3, 9/ -; 11514. 15/6; RM5. 21/ -; 
14A36, 17/ -; 14A97, 23/ -: 14A100, 25 / -: 1611C1. 
146.1, 7 /9; HIRA1. 1.16 -1, 7/9; 18RD2- 2 -8 -1, 
14/ -: 14RA1- 2 -S -2, 17/ -; 14R11- 2.8-3, 20 / -. 

EY513E,° sT4/6 1125liaT 8/- 

External ITV Converters with 
power pack 

Hammered finish. Very compact. Gain and 
Trimming controls. Usted at 37.7. 19i. 
Carriage 218. OUR PRICE 

" RADAR" CATHODE TESTER- REACTIVATOR 
Type 202. Limited Quantity. ' In makers 
cartons, with operating inafructiona £18.18.0 
DIODES. SILICONE 125 v. 500 M.A. Yin series 
make superior replacement for R.MA and RAM.6. 
8/- each. 

TEST SETS TYPE 74A 
A service smite easily convertible for standard 
use, 2001250 VAX., all valves, E.C.R.30 £4. O.D tobe, excellent caw worth 310. Our 
price. 

100 RESISTORS 6/6 
100 CONDENSERS 10I- 
Miniature Ceramic and Boyer Mica Gonda:were, 
8 pF to 5,600 pF. LIST VALUE OVER 35. 

CO -AX standard and low loss, 25 yde., 12 /6. 
554 yds., 22/8. 100 yds., 42/8. Co ax Pluge 1/9. 
Wall outlet boxes 3/6. 

* VALVES BY RETURN OF POST 
10% DISCOUNT TOPURCHASERS 
of any SIX VALVES marked In black type (15% 
fn dazeol. Poet: 1 valve, Od., 2 -11, Il.. 

NEW LOW PRICES 
GUARANTEED 3 MONTHS 

FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex- Government or exregnip 
ment origin. Satisfaction or Money back Guaran- 
tee on goods it returned unused within 14 daye_ 

324 
LA3GT 
,A7111' 
LCSIIT 
0SS 
LD6 
IHSGT 
IL4 
:LDS 
LLNS 
IN5GT 
I11.5 
184 

5/- 
5/- 

11/3 
9/6 
8/8 
9/9 
9/3 
8/8 
316 
4/6 
9/9 
5/6 
8/- 

6.11.15 
6AT6 
6AU6 
6137 
81190 
6616 
613E6 
6131160 
88116 
6826 
BBW6 
61tW7 
88X8 

O/- 
e/- 
7/8 
8/6 
8/8 
8/- 
5/8 

12/6 
8/- 
6/- 
7/9 
5/9 
4/9 

6K60T 
6K7 
8K7ß 
6K7GT 
61(9 
8K8ß 
68.8UT 
8E25 
51,1 
OLB 
61.80 
6L70 
61.11 

6/6 
5/9 
2/3 
4/9 

11/- 
5/8 
9/9 
7/6 

12/6 
9/9 
7/3 
6/- 
8/6 

6XS0T 
7A7 
7113 
7116 
787 
7C5 
7C6 
71)10 
7117 
7K7 
747 
7R7 
797 

6/6 
7/6 

12/8 
9/. 
7/9 
7/3 
7/3 
8/3 
7/6 
9/8 
8/8 

10/8 
9/- 

12K7GT 5/- 
12K8 12i- 
121(90T111- 
12Q7GT 5/. 
12907 81- 
181.17 5/8 
120K7 4/9 
128K7GT4/9 
12897ßP 

8/8 
12Y4G 8/- 
192125 7/8 
19803015/- 

43 7/8 
3005 7/8 
30006082/8 
601.60T 8/- 
52611 10/6 
3316U 10/8 
34KU 8/9 
618T 14/- 
618PT 11/- 
75 8/- 
77 6/6 
78 616 
SO 5/9 

DA90 
DAC32 
1)AF91 
DAF9fi 
1)6'113 
DF91 
1.F98 
1)063 
DH76 
DK32 
1)K91 
DE92 
DK96 

2/6 
9/9 
4/9 
7/3 
9/9 
8/9 
7/3 
8/3 
51- 

11/3 
5/6 
7/8 
7/6 

ECC40 19/- 
ECC81 5/6 
00082 6/- 
ECC83 8/9 
EMU 8/9 
RCY]aS 7/9 
ECF90 8/8 
ECF82 8/8 
ECH1 12/8 
ECH35 9/6 
EC1142 8/6 
ECH81 S/- 
ECL80 7/- 

ELS0 
EL84 
RL90 
HUD 
EM34 
EM80 
E5181 
EM84 
EM85 
EN31 
EYS1 

Small 
EY86 

8/- 
7/- 
61- 
4/6 
8/6 
8I6 
8/9 
9/8 

10/6 
16/- 

9/. 
8/- 

537 11/- 
N78 16/- 
N108 18/- 
N152 819 
P41 4/6 
P61 2/3 
PABC80111- 
PCC84 7/- 
PCC85 9/3 
PCCSB 19/- 
18.XJ89 18/6 
PCF60 7/- 
PCF82 7/8 

8112150.4 
4/6 

T41 7/6 
TDD4 7/6 
1514 8/- 
Uia 8/- 
U22 6/9 
U24 15/. 
U26 12/6 
IJ28 9/9 
U31 7/9 
U35 11/- 
U37 26/. 

IJCL83 18, 
UF41 8, 
11F42 5 
UF80 7, 

UF85 8 
UF86 14 
UF89 7 

UTA1 7 

UL44 11 
UL48 9 
UL84 7 
UM80 9 
URIC 8 

LOS 4/9 814 3/8 6L79 1218 7V7 7I9' 20D1 4/8 83 9/8 UL33 8/8 ECL82 9/6 E235 5/8 PCF84 16/- 1143 8/. U1.16 12 

IT4 819 6173 5/6 61.1.)3 8/- 7Y4 7/- 2052 8/8 9dAV 9/. 01.35 9/6 ECL83 12/- EZ40 8/8 PCL8'2 7/8 USO 8/9 UU7 9 

11Y21 4/0 8C8 4/9 6L1)12 7/8 724 7/8 20L1 18/. 1177,60T DL82 9/- E/822 7/. E7.41 7/. PCL83 1016 U52 4/9 UU8 17 

3A4 4/9 6C3 8/9 'iL1)20 8/8 3133 Si- 20P1 9/9 10/6 131.91 Sf- EF:16 8/3 6.'1.60 8/. 1'CL14 7/6 L'76 516 UY1N 11 

lA5 9/- hCDbO 21/- 6N7 8/8 10C1 11/. 80P8 12/8 1938T 18/- UL92 8/- EF39 4/6 11281 5/6 PEN26 4/8 Uíe 5/. CYO 11 

11)6 4/6 6C11.6 813 BPI 1218 IOCL 1818 20P4 17/- 107(A) 5/6 0L04 6/9 65'40 18/6 I1T1C 71- PEN45 7/3 U191 11/. UY41 6 

104 d- 61.)1 9d. 61'15 7/- 10014 8/8 20P5 15/- 947fE1 UL96 7/3 EF41 8/- 0Z32 8/9 5E848 5/3 1J281 9/6 UYSS 6 

3Q5GT 816 81)2 8/6 8525 8/8 10P1 5/9 23A60 8/. 806 15/. EABC80 7/6 EF42 7/6 HARC809/8 FLU 8/3 U282 164- VR105130 
364 6/- 603 12/6 6528 12/8 IOL14 7/3 251,80 6/9 113 55/- EAC91 4/6 EF50-BR HL41DD9/13 PL36 10/6 U309 7/- 6 

3V4 8/9 6D8 4/9 1111701 8/3 10LD3 7/9 25L60T 9/- 954 2/- EAF42 8/6 2/- HVR2 7/8 l'L38 14/8 11829 7/. VR160130 
SRIG 9/6 6F1 4/9 OQ7GT 8/9 101011 14/8 25V3D 9/. 955 8/9 8834 1/8 EF50-USA KL35 716 P1.81 8/9 U339 111- 6 

WOG 4/9 6F80 6/3 6117 9/6 101,1312 8/8 252,40 7/8 956 2/8 E841 7/- 3/- KT32 6/9 PL83 8/9 U403 918 W6151 11 

5V4G 8/9 OF611 71 61170 7/8 10P13 9/- 2533 8/- 3763 10/. E821 3/6 EF54 8/3 KT38C 6/6 P1,83 6/9 U404 6/- W76 I 
SY30 5/9 8F12 3/- eSA7 5/9 10514 9/- 23280 9/- 9001 41- MICR 9/. EFeO 4/9 KT36 9/- PI.84 9/- 1;801 17/- W77 4 

SY3GT 61- 61,13 6/9 83,37 4/9 I0519 7/8 23260T 12/. 9002 4/2 F.eC33 4/9 EF85 8/8 KT44 7/6 PROA 11/- UABCe08/6 W81 

MG 11/- 'iF14 9/8 61107 4/3 12A6 5/- 276U 18/- 9003 4/- 611(141 8/- EF811 95- KT4S 8/6 i'X23 11/6 15AF42 8/- X61M 1 

SAI 11/- 6E13 9/8 81.17 4/- 124117 6/9 3:1C1 7/- ArP4 2/9 E11C91 7/8 F.F19 8/9 KT61 3/6 PY31 7/9 11141 8/- X63 
OZIO 8/8 1iF'16 8/6 6867 5/J 121118 8/9 30F3 6/9 A'7.31 8/- EI1F9O 7/9 EF91 3/. KT63 813 PY:12 15/- 1113C41 7/9 X65 1 

MGT 11/- 68'33 8/6 61L7GT 6/. 12AT6 D. 3(IPL1 9/8 838 8/6 E13F90 8/8 EF92 4/6 KT68 12/b PY80 7/- U13C81 19/- X66 1 

0.17 10/..8116 2/- 61317GT 4/0 12117 5/8 30L1 7/- 865 4/6 EB1.21 12/8 EF05 8/8 KT76 8/8 i'Y81 6/- U11F80 8/8 7178M 1 

6A80 9/8 62.5 4/3 68Q7 6/- 12107 8/- 30P4 12/8 CBL1 26/8 EI1L31 21/- EK32 7/9 KT81 14/- PM 8/8 UBF 7/9 X78 1 

fiABUT 13/8 8150 4/9 8337 4l6 12AX7 8/9 301'12 81- CH1.31 21/. 0052 3/6 EL22 12/6 K'IW61 5/9 PY83 7/6 UBL 14/8 X79 1 

OABS 7/- 6.1SGT 8/8 6U40T 10/6 i'BAfi 81- 80516 8/9 CC1135 14/. RCN 8/6 EL32 4/8 KTW82 5/9 PZ30 9/8 UC('84 14/8 X81 

6AC7 413 06 4/- 51J5G 6/3 126E0 8/6 30PL1 10/8 CL33 11/8 EC91 4/8 EL83 8/- KTW68 5/9 R18 11/- UCC85 7/9 Y63 

6AG5 8/6 127 7/6 61410 5/6 12B07 10/8 351.fiGT 8/- CY31 919 F:CC81 9/8 EL33 7/. KTZ68 5/6 R19 11/- I7CF80 18/- 263 
5AG7 7/9 8170 5/- 6V6GT 6/6 l2C8 8/8 33W4 6/9 1363 1/6 ECU32 4/. 01.37 11/8 LOS 2/9 eDe 8/6 UCH21 12/6 Z68 
BAKS 6/8 8J71.4T 7/8 eX2 8/- 12E1 18/8 I57,41.4T 5/3 1)77 8/8 ECC33 4/6 ELM 12/8 LN152 

LZ319 
7/. SP6 8l6 UCH42 7/8 Z86 

vAwá vi_ ,BeJrñln 
8/6 

asenso v_ 12T]GT ái® 
:i7.3t}T 

7%n 1rA91 12i0 
FCC34 

BÌ-- EL42 9i- 8¡_ 8P81 2/6 UCLA? 11Ì3 Z719 

8 
e 

4 
6 

%8 

%8 

%_ 

Post: 2 lbs. I /6, 4 lbs. 21 -; 7 lbs. 2/9, 15 lbs. 3/6, etc. No C.O.D. 

TECHNICAL TRADING CO. 
ALL ITEMS 5% & POST FREE IN DOZENS. 

(Callers always welcome). LIST OF 1000 SIPS 6d. 

P.O. BOX 21 (W) 
350 -352 FRATTON ROAD, PORTSMOUTH. 
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464 PRACTICAL TELEVISION 

New and Rebuilt 

18 

Months' 
Guarantee 

on all 
Tubes 

Television Tubes 
I0 /- gladly refunded on old 17 and 211n. tubes. 

NEW 
I7in. _ _ í7 
21ín. £9 

REBUILT 
9 6 I2in t5 7 6 
9 6 14/16in.._.í5 10 0 

I7in L6 19 6 
21ín £8 19 6 

C.W.O. or C.O.D. carr. and ins. l0 / -. 

TELEVIEWER SUPPLIES 
95 Coldmore Road, Walsall, Staffs. 

June, 1961 

.z1L'IjI.1LS 
RAND i BAND 11 HAM) 111 

Combined Arrays 1 and 111 
1 +3 Element Loft Mounting .. 38/3 
1 +5 Element Lott Mounting .. 4619 
1 +3 Element Wall Mounting .. 4513 
1 +5 Element Wall Mounting .. 61 /- 
1+3 Element Chimney M'ting.. 57/10 
1 +5 Element Chimney M'ting.. 66/9 

Band 1 

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

Band W 
J Element Yagi Wall Mounting 33/- 
6 Element Yagi Wail Mounting 93/- 
9 Element Yagi Wall Mounting E6 /- 
Chimney Lashing Mounting add 10 /- 
Double 8 Array, only with clamp 83/- 

Band 11 
Single Dipole Wall Mounting .. P0/5 
Single Dipole Chimney M'ting.. 29/9 
H Array Chimney Mounting .. 52/9 

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

1 inch Boums, Complete .. .. 19/5 
b inch Lashing Kit. 12 /11. 7I Inch Lashing Kit ..14/8 
6 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; IOit Lashing 

Wire: Thimbles: Corner Plates .. .. .. .. 6/- 
Insulators, All Types .. ,. .. ., (Enquire) 
Co-Ax. Semi Air Spaced, 7d. yd. .. Plugs 1/2 
Send 6d. for Lists. Please state Channel when ordering. 

Gash unt /e Order. Post and Packtnp 3/- extra. 
.ATIVFA('TION Olt MONEY BACK GUARANTEE 

WALKER di SQUIRES 
,v \tl\ 5TRELE, 'lU \MALL, STUKi. -i \ -i iii \I 

Phone: Slok, -on -Trent 86767 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS 
1R5 155 114, 3S9. 3V9, DAF91, D1001. 

D 
91, DK91, DL92, DL94 

.. DAF96, F96, DK96, DL% 
6K7G,6K8G.6Q7C,6V6G,6X5G,or5Y3G 

Set 4 for 19/6 
.. 4 for 27/6 
.. 5 for 24/6 

1A7GT 
IDS 

]N 5GT 
IRS 

18 

334 

5U4G 
5V40 

S ZT 
6AL5 
6AM6 

p5'_' 

6bE6 
6BH6 

6CD6G 
SFI 
SF6G 
6F13 
6F14 
6K7G 
B T 

6K8GT 
SLi8 
6LD20 

11/6 

10/- 

5/6 
8/- 
5/3 

5/9 
8/- 
7/- 

6 
8/- 
8/- 
7/9 

3/6 

9 
5/ 

6<9 
8/- 

9 

6 
11/- 

12/6 
5/- 
6/3 

10/3 
9/- 

6P1 13/4 
6P25 9/. 
BQ7G 8/- 

63LGGT 8/3 
68N7GT 4/9 
6U4GT 1L- 
6V6G bl- 
6X4 GT 4%9 
6XSGT 5/- 
7B7 7/6 
7C5 7/6 

8%8 

1 C1 11/6 
1002 17/6 
10P13 14/6 
12AT6 7/- 
12AT7 5/- 
12AU6 8/6 
12AU7 6/3 
12AX7 
12K7GT 5/3 
12K8GT 11/6 
12Q7GT 4/9 
1213 7/8 
14S7 18/6 
20F2 17/6 
20L1 17/6 
25A6G 8/- 
25L6GT 7/9 
25Z4G 7/6 
25Z8GT 9/6 

30L15 1L- 
35A5 9/6 
35L6GT 9/- 

35Z.5GT 8/8 
50L8GT 8/9 
AC/TH1 16/9 
AZ31 9/8 

CL3áì 12/3 
DAC32 10/- 
DAF91 5/3 
DAF96 7/6 
DCC90 9/- 
DF33 10/- 
DF91 3/8 
DF96 7/6 
DH76 4/9 
DH77 6/9 
DK32 11/6 
DK91 5/6 
DK.92 7/6 
DK96 7/6 
DL33 9/- 
DL35 9/8 
DL92 8/- 
DL94 7/- 
DL96 /8 
EABC80 7/- 
EAF42 8/6 
EB91 3/9 
EBC33 51- 
EBC41 8/- 
EBF80 8/- 
ERF89 8/9 
EBL21 13/6 
F,C92 11/- 

ECC4O 
ECC81 
ECC82 

ECC64 

ECF 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 

ECIÁ2 
EF39 

EF41 
EF42 

EFF80 &5 
EF86 

EF989 1 

EF1&9 
ELr3 
EL4' 
EL42 

EM 34 

EM880 1 
EM84 
EY51 
EY84 
EY86 
EZ40 

17/6 

6/3 
71- 
8/9 

8%9 

13%6 

8Ì9 
8/- 

7/6 

v6 
18/3 
9/6 

5Ì6 
9/9 

88 
14/3 

8/6 
9/- 
7/- 

6/9 

8/6 

17/8 

17/9 
8/9 

EZ41 7/- 
E760 6/3 
EZ91 7/- 
FW4/500 8/- 
G&W 8/6 
GZ32 9/6 
HBC90 7/- 
KT33C 7/- 
KT41 11/6 
KT44 8/8 
KT61 10/- 
KT63 8/6 
MU14 7/6 
MX40 9/6 
N18 

37 10/6 
PC95 10/- 
PCC84 7/8 
PCCS9 11/- 
PCF80 7/9 
PCF82 8/- 
PCF88 14/- 
PCL82 9/- 
PCId3 11/6 
PCL84 7/6 
PENA4 11/- 
PEN36C 8/- 
PL38 11/6 
PL81 9/6 
PL82 7/- 
PL83 7/8 
PL84 10/- 
PY32 11/- 
PY8O 7/6 
PY91 8/9 
PY82 6/8 
PY83 7/9 

READERS RADIO 
24 COLBERG PLACE, STAMFORD FULL, 
LONDON, N.16. STA. 4587 

T4130 9/6 
Ú 3/3 
U26 10/- 

Ú52 4/6 

UÁBC80 7%9 
UAF42 8/- 
UB41 8/8 
UBC41 7/9 
UBF80 8/9 
UBF89 4/- 
UC92 12/6 
UCC84 12/9 
UCC85 7/6 
UCF80 14/- 
UCH21 13/6 
UCH42 81- 
UCH81 4/- 
UCL82 10/9 
UCL83 13/3 
UF41 8/9 
UF85 8/8 
UF&9 7/- 
UL41 81- 
ULM 7/6 
URIC S/- 
UY21 11/3 
UY41 6/6 
UY85 6/6 
VP4B 9/6 
VP41 5/- 
W78 5/3 
W77 
Z77 3Ì6 

Post. 8d. per valve 
extra. 

Any Parcel 'Insured 
Against Damage in 

Transit 6d. extra, 
Any C.O.D. Parcel 3/- 

extra. 

NEW 7th EDITION 

RADIO VALVE 
DATA 

Characteristics of 4,800 valves & trans- 
istors, rectifiers & cathode ray tubes. 

Compiled by staff of 'WW". 

10 
6' -. Postage 10d. 

' TELEVISION RECEIVER SER- 
VICING. Vol. I. Time -Base Cir- ' cuits, by E. A. W. Spreadbury. 251 -. 
Postage 1 / -. ' THE RADIO AMATEUR'S HAND- 
BOOK. by A.R.R.L. 1961 ed., 3216. 
Postage 2/ -. 

TV TROUBLE ANALYSIS. By H. 
Mileaf 26/ -- Postage I / -. ' TV FAULT FINDING, a Data Pub: 
51 -. Postage 4d. 

USING AN OSCILLOSCOPE, by 
111 D. W. Easterling. 6/6. Postage 4d. 

'RAPID TV REPAIR, by G. W. Heath. 
231 -. Postage 9d. 

'A TO Z IN AUDIO by G. A. Briggs. 
15/6d. Postage 9d. 

COMPLETE CATALOGUE. It , 

THE MODERN BOOK CO. ' BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9.6 p.m. 
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No. 68 -THE DECCA DM45 

'Continued from page 408 of the May issue) 

THE fault of sound on vision may be due to 
changes in alignment in the tuner and, last 
month, details were given for adjusting the 

core of the oscillator. However, if the sound on 

A 

1 

11 

iillE 

} 

465 

':..> 

"">, 

'05ti 
e 

""'w- ¡ ..."::- p . i'F ?ggrl,, >.:,..... .. ,.. 
By L. Lawry -Johns 

vision is severe and there is also evidence of vision 
on sound (a buzz which varies with the picture 
content), check C87 and C86. If the buzz is 

accompanied by background hum which is con- 
stant, check C85. 

HT+ from R12 

L8 
R9 
22k 

R1 
1 5M 

VIA 
PCC84 

V2A 
PCF84 

IF 
Output 

CI 
O.00ti9yF 

C2 
0.0018 

NF 
C24 

45 

0001y. Ó 
To V2 O 

18pF //.//,pin 5 á 
F-4-711 

2pF 

L5 

0.001 
pF 

C10 
0.001 
NF 

TP 

To VI TC25 
pin 5 000I 

yF 

ToVI3 C26 

0.001 
Y VIB 

PCC84 C11 
0.00 
NF 

C17 

C23 
001 

pF 

To FM AM 
switch 

L6 
C20 
2pF 

V2B 
PCF84 3 

0OO1N F 

Fig. 9. -The circuit of the Cyldon tuner used in some models. 

From C27 and chassis 

AGC Line from R26.C4: 
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466 PRACTICAL TELEVISION June, 1961 

A 32µF capacitor (350VW) with leads terminating 
in crocodile clips is always a handy accessory for 
bridging suspect capacitors. When dealing with 
smaller decoupling capacitors in R.F. and I.F. 
circuits, test leads are of no use, since the connec- 
tions must be kept short and direct, but for smooth- 
ing and low frequency circuits, leads of a few inches 
are not likely to introduce instability. Capacitors 

Picture Shift 

Linearity 
Sleeve 

Scan coils clamp 

Fig. I0. -The positions of the linearity sleeve and 
picture shift control. 

should never, however, be strapped in odd positions 
of convenience and left, since although this may 
clear the fault on the receiver in question, radiation 
can be set up, giving rise to severe patterning on 
neighbouring receivers and thus cause quite a little 
trouble in the immediate locality. Correct replace- 
ment, even if inconvenient at times, is always 
worthwhile. 

Use of Contro,s 
VR1. R.F. Gain Control 

Its purpose is. to prevent overloading of the 
R.F. stage which would give rise to sound -on- 
vision and vision -on -sound effects. The correct 
setting is that which provides a strong smooth 
picture without the above effects occurring and 
with the contrast set mid -way. 

VR2. Contrast 
This is set to provide a correctly " toned " 

picture in conjunction with the brilliance control. 
By " toned " is meant the rendering of blacks, 
whites and greys (the latter all too often being 
absent). For example, the lapels and pockets 
should be discernible even on a dark suit and this 
is the sort of thing which should be looked for if 
a receiver cannot be set up on Test card C. 

If the contrast is turned down too far the picture 
will appear " thin " and pale with no blacks 
resolved. The contrast varies the strength of the 
signal mainly in the V3 stage. 

VR3. Brilliance 
The brilliance control should be set with the 

contrast to produce the most pleasing picture in 

respect of room lighting. It varies the operating 
level of the tube emission. 

VR4. Interlace 
The interlace control has already been referred 

to briefly. It is initially factory -set and should not 
require adjustment over considerable periods. It 
is situated just below the mains panel. To set this 
correctly, turn it fully anti -clockwise (minimum 
resistance) and also turn the hold control (VR6) 
anti -clockwise. 

Rotate the interlace control to lock the picture, 
if necessary adjusting the hold control to allow 
this to be achieved. Reset both slightly to provide 
good interlace over the whole locking range of the 
hold control (which should be approximately s 
quarter of a turn). 

VR5. Volume Control 

VR6. Frame Hold 
Incorrect setting will result in the picture rolling 

downwards or slipping upwards: jumping would 
perhaps be a better term. The picture should 
remain locked when switching from one channel 
to another. 

VR7. Frame Height 
This controls the vertical size of the picture and 

should be set so that the edge or border of the 
test card is out of sight to allow for variations 
owing to mains voltage fluctuation and temperature 
rise. 

VR8. Frame Form 

This affects the top of the picture only and is 
adjusted to bring the top scanning lines into 
uniform spacing with the remainder, i.e., if the 
top is extended or compressed adjust this control. 

To VI (Heater) 

To C83,V4 (Heater) 

To RI1O 

To Chassis 

To C81.V9 (Heater) 

To V14 (Heater) To VR5 (Volume) 

Fig. 11. -The H.T. and heater switching. 

VR9. Frame Linearity 
This adjusts the overall spacing of the scanning 

lines so that the bottom is not extended or com- 
pressed with respect to the centre. It also affects 
spacing over Tart of the upper scan. 

VRIO. Spot or Interference Limiter 
This is provided to minimise the brilliant spots 

or streaks caused by interference. If wrongly 
adjusted it will attenuate the normal white content 
and produce a flat and lifeless picture. 

(Continued on page 474) 
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Letters to the Editor 
The Editor does not necessarily ogres 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. 

VALVE TESTING FOR BEGINNERS 

SIR, -Many thanks to Mr. H. Peters for his 
simple but worthwhile valve tester in the 

October issue. I have found it to be a very good 
aid to TV testing. 

I must, however, draw attention to a mistake 
in the valveholder connection data : base No. 3 

shows pin 8 going to earth. It should go to the 
anode pentode wire because pin 8 is g2. When it 
is wired as in the wiring data, all pentode sections 
appear faulty on base 3. 

Thanks to Mr. Peters for his most interesting and 
instructive valve series.-H. PATTERSON (Bolton). 

SIR, -The illustration below may be of interest 
to you as an example of the practical applica- 

tion of the useful articles and circuits published in 
PRACTICAL TELEVISION. 

As you will observe, I have modified the design 
to some extent, and by slightly enlarging the 
cabinet have incorporated a CR tube circuit to 
replace the meter. 

The instrument works very well, and has enabled 
me to weed out quite a number of faulty valves. 
In the matter of construction, I fortunately had a 
transformer with suitable filament tappings up to 
70V, also a CRT and various metal rectifiers. In 
addition I possessed a number of unused single- 

pole, 12 -way switches, and the main cost of the job 
was the knobs and metal panel. 

The lettering and figuring were done by trans- 
fers, and in a few cases the words were made up 
of odd letters or parts of other words, and the 
whole wording and figuring finally sealed with 
clear lacquer. 

The tester was something I had been waiting 
for for a long time to replace my old outfit, and 
all I have to do now is fit an appropriately cali- 
brated escutcheon plate. 

Thanking you for such a useful adjunct to the 
service workshop. -R. J. HALL (Hornchurch, Essex). 

INTERLACING 

SIR> 
I recently had the pleasure of visiting a 

technical laboratory where some development 
work was taking place, and I saw here the time - 
bases of your "Olympic" receiver at work. I was 
greatly impressed by the interlacing, and made a 
point of visiting a local showroom as soon as pos- 
sible. There was not one set on demonstration 
which was interlacing properly. The lines were 
either paired or dithering about, and I feel 
surprised that no manufacturer has gone to the 
trouble of fitting a proper circuit of the type you 
used -all seem to prefer to rely upon a simple 
triode or, in some cases, a diode to provide the 
necessary interlace. One maker has gone to the 
trouble of providing a separate diode with an 
"interlace" control, but this is only a half -hearted 
attempt to tackle the problem, and I would have 
thought that the very much better picture which 
is obtained would itself have been sufficient 
advertisement to increase sales and repay them for 

the slight extra expense of valve and 
controls. -M. G. FERGUSON(Cardiff). 

The valve tester constructed by Mr. Hall of Hornchurch. 

NOVEL AERIAL 

SIR, -I expect many readers 
would be interested to hear of 

the following discovery which I 
made several days ago. In the 
loft I have an old 150ft length of 
flex which was used for a crystal 
set. I tried fitting this to the centre 
pin of the aerial connection on 
the television, and an almost 
perfect picture resulted, although 
the signal -to -noise ratio was rather 
high on the sound side. I was 
able almost to tune in Channel 10 
by this arrangement, but the scope 
of the coils on the tuner would 
not allow me to do this. Channel 
10 has never been tuned in at all 
before without this arrangement. - 
N. A. S. PAYN (Thorpe Bay. 
Essex). 

T 
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A TV Check 'Scope 

RECENT survey of small TV workshops 
revealed that just over half of them possessed an 
oscilloscope, and that in well over 5per cent of 
them it is actually in regular use. Enquiring more 
deeply into this deplorable state of affairs, it was 
noticed that in the majority of places where it is 
used regularly, it was used " straight " more often 
than not, and that like a sewing machine, the various 
attachments and facilities provided were more 
bother to " hook up " than they were worth. 

With this in mind the instrument about to be 
described is offered. It is based on one that the 
writer constructed in a hurry over two years ago, 
vowing (as he always does) to finish it off properly 
later, but after using it for a few months, it was 

2.2M 

Ce 
OIyF 

Z.1 
C9 

026}IF 

4200V 

apparent that the majority of 
TV waveforms could be 
observed and examined per- 
fectly satisfactorily in its 
original state, and so it was 
accordingly left severely alone, 
life being considered compli- 
cated enough already. 

Brief Description 
In essence the "scope" has 

three parts, a power unit 
employing a standard 350V -0- 
350V mains transformer, a 
thyratron timebase, and an 
electrostatically d e f l e c t e d 
tube such as the ex- service 
VCR138 and VCR97. There 
must be thousands of these 
latter tubes in spare boxes 
throughout the country, relics 

of the days of the 6in. green screen wonder TV's 
which, although too dim to make much of a raster 
will still provide an acceptable single horizontal 
trace. 

For simplicity no Y- amplifier is included. Most 
TV. waveforms can be observed without one, and 
unless great care is taken with the design, trace 
distortion can be so bad that faults are looked for 
where none exist. 

No critical values are employed, and with certain exceptions, most components can easily be halved 
or doubled in value and yet the 'scope will still perform. 

Circuit Description 
The nucleus of the instrument, apart from the tube itself is an old 350V -0-350V mains trans- 

VR31M 

IX 
VR41M 

SHIF¡' Y SHIFT 

53 
330k 

Wi 

VRI IM 
FINE FREQUENCY 

R6 
2.2 R4 

4700 

175V COARSE 
FREQUENCY 

R2 
220k 

2W 

6.3V 
CAI. 

f 

IW 

SEE 
TEXT 

VR7 
250k 
SYNC 

Cl 
0.00 
yF 

C2 
VR2 10.0}1F 
25k 

SWEEP 
WIDTH -3004 

SI 

+380V 

512 

-.640V IOOk 1W 

WJVW t 
V56 0.5M 

RRILLIANCE 

511 
33k 

VES 
O 5M 

-OCUS 

C5025}IF 
O.O5NF 

MEW"Cl0 
025yF 

Cl2 
0.5NF 
IkVW 

CI 
O5}IF 

IkVW 

+ 

RIO 
2.2M 

2W 

10 
T b (SEE 

R13 
TEX 

-11'Iw 
MR2 g 

Oqq 

MAINS O 
TRANSFORMER g 

00000, +FA 
L1 MRI g 

Y I'll 
III¡ 

2 

o 

Fig. 1. -The circuit diagram of the oscilloscope. 
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TV Oscilloscope, 
former. Its H.T. secondary is wired with one end 
to chassis. The centre tap is used to derive the 
H.T. positive supply (about 400V) and the end 
connection to produce the low current H.T. 
negative supply. MR1 and MR2 are constructed 
from groups of discarded metal rectifiers taken 
from portable radios and television receivers, 
details of which will be given in a later paragraph. 

Tube Supply 
Owing to the negligible current drain of the tube, 

the 700V winding of Ti can be made, with efficient 
smoothing, to present about 800 -900V negative to 
chassis for the cathode of the tube. This is con- 
nected to the tube heater to prevent insulation 
breakdown and this in turn to winding " b " on 
T1, which is the winding which would normally 
supply the rectifier heater, and will be 4V on a 4V 
transformer, and 5V on the 6.3V type of trans- 
former. 

As the heaters of the two tubes mentioned above 
are both 4V, it will be necessary to insert a series 
resistor of 112 (R13) if the 5V transformer is used. 
This may be constructed using about a foot of 
resistance wire from an old firebar wound over a 
1W carbon resistor and may later be shorted out to 
give 25per cent boost if desired. 

The bleeder chain R10 /VR5 /R11 /VR6 ensures 
that the negative H.T. supply loses its somewhat 
lethal charge upon switch -off, and at the same time 
it stabilises the voltages on the focus and brightness 
controls VR5 and 6. 

Timebase 
VI is a thyratron (6K25 6V or T41 4V depending 

upon Tl) sweep generator and has been chosen in 
preference to a Miller integrator on account of its 
simplicity. It has three main drawbacks. The scan 
is non -linear, being stretched at the beginning of the 
stroke and cramped towards the end, the sweep is 
only just sufficient to fill the tube from left to 
right, and synchronising can be rather touchy at 
low sweep frequencies. These disadvantages are 
more than outweighed by its reliability both in 
construction and operation. 

Thyratron Action 
Briefly the thyratron action is as follows: at the 

beginning of a stroke, the selected condenser of 
Cl -CS is charged up slowly from H.T. through 
VR1 and R3, the rate of charge -and thus the 
repetition frequency -being determined by the 
value of C1 -5 and the setting of VRI, hence these 
become the coarse and fine frequency controls. 
When the voltage at the junction of R3 and R4 
rises beyond the striking point of the valve, this 
conducts heavily and discharges the condenser, thus 
reducing the voltage at R3, R4 almost to zero, at 
which point the thyratron once more becomes non- 
conductive, permitting the charging (sweep) cycle 
to start all over again. The cathode bias on V1 is 
varied by VR2 and this determines the voltage at 
R3, R4 when the thyratron will strike. VR2 there- 
fore will control the width of the trace, and to com- 
pensate for unwanted width variations owing to 
VR1 varying the H.T. on the thyratron anode, the 
220k resistor R2 is added between the unused end 
of VR1 and the cathode of VRI. 

By H. Peters 

As the voltage on the anode of VI is increased by 
the movement of the slider of VR1 towards R3. 
the width will tend to decrease. At the same time 
resistance is added between the upper end of R2: 
and H.T., thus lowering the voltage at the lower 
end of R2 which is tied to Vl cathode thus increas- 
ing the sweep width. These two variations are 
about equal, and, by and large, cancel each other 
out giving substantially even width over most of the 
range of VR1. 

Synchronising 
The trace is synchronised to the incoming wave- 

form by means of the coupling through R5 and 

RI 
R2 
R3 
R4 
RS 
R6 
R7 

LIST OF COMPONENTS 
Resistors 

100k 1 W 
220k 2W 
330k I W 
470!2 ;W 
22k ;W 
2.2M ;W 
22M1,-W 

R8 
R9 
RIO 
RII 
R12 
R13 

47k 1-W 
47k :11W 

2.2M 2W 
33k :}W 
I00k I W 
1 S2 (see text) 

Condensen 
CI 0001 LF 500VW 
C2 001µF500VW 
C3 0.05 FF S00VW 
C4 0.1 µF S00VW 
C-5 0 15µF 500VW 
C6 0-251,F SOOVW 
C7 0.0021,F 500VW 
C8 0-I µF S00VW 

C9 0-2SI1F500VW 
CIO 025µF500VW 
C71 0251.F I000VW 
C12 0S1,F I000VW 
CI3 4µF 500VW 

(Electrolytic) 
C14 41iF 500VW 

(Electrolytic) 
Controls 

VR1 IM Fine Frequency (preferably with 
on /off switch) 

VR2 25k Sweep Width 
VR3 IM X -Shift 
VR4 IM Y -Shift 
VR5 M Focus 
VR6 M Brilliance 
VR7 250k Sync 

Switches 
SI 6 -way, single -pole (Coarse frequency) 
52 Single -pole mains switch (May be ganged to 

VR6) 
53 Optional switch to disconnect Internal 

timebase (May be on VRI if desired) 
Rectifiers 

MRI See text or use 3 x RM2 in series 
MR2 See text or use 2 x K8/40 Sentercel or 

1 z 36EHT2S Westing- 
house 

Mains Transformer TI 
Secondary 350V- 0 -350V 
Heater windings either 2 x 4V or 1 x 6.3V and 

I x 5V 

Valve VI 

T41 with 4V transformer or 
6K25 with 6V transformer 
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the potential divider VR7, which is the " sync " 
control. This is part of the input load of the 
modulated " Y " plate, and feeds up to 20per cent 
of the input signal to the grid of Vl. Thyratrons 
neéd a small synchronising voltage to trigger the 
scan, which action is caused by positive -going por- 
tions of the applied waveform driving the thyratron 
to striking point an instant before it would have 
struck of its own accord. 

Cl -05 have been chosen to provide repetition 
frequencies between a few cycles per second 
and about 6000c /s, the two in commonest 
use being 225c/s and 5,062c/s which are half 
frame and line frequency. The values given 
may be varied to suit the requirements of the user 
and are not unduly critical as an overlap usually 
exists at both ends of each range. 

Mumetal screen 
(if available) 

......... ....... 
MYIYIYY6iIWIIIINIYIYtlllóli 

TI Mains 
Transformer 

Fig. 2. -A suggested layout for the unit. 

Shifts 

VR3 and VR4 provide a variable voltage to the 
unmodulated X and Y plates, enabling the trace to 
be shifted up and down, or across the screen. The 
modulated plates are taken to the junction of R8 
and R9, i.e. to a potential midway between the shift 
control ends, and to reduce astigmatism, Al, A3 
and the internal coating of the tube are taken to 
the same point. 

Tube Deflection 
A panel of two groups of four solder tags is fitted 

close to the tube base with the four terminals 
nearest the tube taken to Yl Xl X2 Y2 and the 
other four to Y- input, X- shift, X- input, and Y -shift 
respectively. 

The cross connections are made with flexible 
wire and it is therefore possible easily to reverse 
the sense of either deflection. This is highly 
desirable in home construction so that incorrect 
connections can be readily rectified. Three common 
faults are possible after the initial wiring and the 
prototype naturally had them all. 

They are: (1) X and Y shifts transposed. 
(2) Trace upside down. 
(3) Spot scans screen from right to 

left. 
Besides enabling these three conditiops to be 

speedily remedied the panel provides a means of 
transposing the X and Y plates, moving the trace 
through 90 °. 

J 
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When doing this, it should be remembered that 
the deflection sensitivity of each set of plates is dif- 
ferent, and that some tubes suffer from " cut off " 
where the shadow of one set of plates is cast across 
the top and bottom or the sides of the trace, 
obscuring part of the waveform. 

As an insight into the writer's mentality, con- 
dition (1) above was cured by changing over the 
labels on the knobs, whilst condition (2) was found 
to be so interesting that a reversing switch labelled 
" Trace Inverter " was permanently incorporated 
as the front panel control. This has since proved 
very useful as the second tube fitted to the 'scope 
did suffer badly from an uneven cut-off which dis- 
torted the tops of the waveforms and by rapidly 
inverting the trace it was immediately obvious 
whether the distortion were in the 'scope or the set 
under test. 

Extra Facilities 

The sawtooth voltage from the thyratron is fed via 
C6 to the X -plate of the tube with R6 as a D.C. 
leak. The sawtooth is also brought out to the " X " 
terminal via C8 so that a wobbulator can be used 
and so that " ringing " tests can be applied to 
inductances. 

By switching S1 to the sixth position, the thyra- 
tron is " muted " and an external X- voltage may be 
fed in between the X- terminal and chassis. Less 
distortion will result if the feed is broken at S3 
near C6, and this extra feature may be simply 
incorporated by using for VR1 a standard volume 
control with switch. 

The 6.3V heater winding is also brought out to a 
terminal, where it may be used as a calibrating 
voltage. Bearing in mind that an oscilloscope gives 
peak readings, as opposed to a meter which reads 
root mean square, the display from this output is 
18V from peak to peak (63 x 1.414 x 2) and for 
calibrating purposes may be called 20V. With the 
4V transformer the output is of course 11.3V peak 
to peak. 

Coating 
Focus ;... C 
Anode , 

H 

0 

Y2 

(1 X2 

0A3 

xt 

Keyway 

NC. G 

M K 

6K25 (IA) 

NC. G 

VCR97 H H 
VCR138 

T41 (MA) 

Fig. 3. -Valve and tube base connections. (If the 
tube connections for pins 8, 9, 11 and 12 are as given 
in Fig. 1, it must be mounted with the key -way 

uppermost.) 

Construction 
No precise constructional details are given as so 

much depends on the individual and his spares box, 
and also upon the tube in use. There are only two 

s 
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critical components. One is the mains transformer 
which must be mounted behind the tube with its 
core in line with the axis to reduce electromagnetic 
deflection, and the other is the input lead to the 
modulated Y- plate, which should be kept away 
from the timebase and mains transformer, and can 
be screened by Lsing coaxial cable if desired. 

Owing to its size, the VCR97 makes a better floor 
standing model than a bench instrument, but the 
VCR138 can be made into a manageable table 
model. The length of both types may be con- 
siderably reduced if mumetal screening is available 
for the tube, as liberties can then be taken with 
the mains transformer which can be brought up 
underneath the tube base. although still with its 
core parallel to the tube axis. 

Controls 
The controls may be salvaged from old receivers, 

and provided that they were originally rejected 

TELEVISION 471 

merely due to noisy operation, can be simply 
repaired and put into service. Broken tracks or 
flashovers to case cannot be repaired. Dual con- 
trols from television receivers are ideal in this 
respect, as they save a great deal of space on the 
front panel. 

The writer's method of repairing noisy controls is 
as follows (his early tutors are asked to turn away) : 

Carefully break open the control and blow out any 
loose particles. Pencil the track gently with a soft 
pencil taken round about three times, and if pos- 
sible rub the pencilling over with the little finger. 
Pack the control with clean grease or vaseline, re- 
assemble and measure. Normally the control ends 
up about 25per cent below its original value, which 
is sufficiently accurate for all those in the 'scope 
except VR1 where the overlap between ranges is 
desirable. 

FAULT FINDING CHART 

(Continued on page 474) 

Fault. Initial Check Reveals. Course of Action. 

'Scope appears No volves light. 
dead. Valves and tube light up. 

Overheating. 

L.T. and H.T. supplies satisfactory 

Check 52, voltage selector plug, TI. 
Check for presence of H.T. positive and H.T. negative 
voltages. Suspect MRI or MR2 if absent. 

Look for H.T. shorts, suspect particularly C13, C14, 
Cl!, C12. 

Disconnect both X -and Y- plates at the connecting 
block and join all four to A3. Try to adjust VR5 and 
VR6 for a green spot in the tube centre. If no spot 
appears, short out C10. If spot then appears replace 
VR6. If no spot appears, suspect a faulty tube or break 
in RI I, VR5, RIO chain. Having obtained spot, remove 
X- plates from A3 and reconnect to proper leads. 
X -shift should now move spot across screen. If not, 
check VR3, R8, R9, R7, and C6 for leakage 
Repeat procedure for Y plates, spot should move up and 
down. If not check VR4, R6, C7 for leakage. 

Very Dim Trace. L.T. and H.T. satisfactory focus 
and brilliance both operate. 

Suspect "low" tube, short out R13 to give slight heater 
boost. 

Trace incorrect. Spot scans up and down or right 
to left, or diagonally. (The spot should 

scan the tube 
from left to 
right.) 

Timebase works but shift controls 
do not move trace. 

Trace will not focus control at end 
of travel. 

Spot of light but no trace. 

Trace only appears on certain 
positions of SI. 

Trace will not synchronise. 

Alteration of sync and sweep 
control make it necessary to re- 
adjust VRI. 

No control of brightness. 

Rearrange X -and Y -plate connections at terminal 
block. A diagonal trace indicates that one X--and 
one Y -plate have been crossed. 

Check R1, R8, R9, voltage at junction R8 /C9. Suspect 
leaky C6. 

Increase or decrease R11. 

Check for positive H.T., feel if thyratron is heating. 

Check for leaky condensers (CI -5) on the position of 
the switch where there is no scan. 

Suspect C7, VR7, R5, and the thyratron. The latter 
can be checked by linking the 6.3V "Cal" socket to the 
grid of the thyratron. If the valve is satisfactory, a 
frame trace from a TV receiver will lock in. 

This is normal to some extent, but if very bad can be 
caused by poor H.T. and regulation or leaky C6, 
and C7. 

Check for CIO shorted, or a grid -cathode leak on the 
C.R. Tube. 
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Television 

Interference 
RECOGNITION, CAUSES 

AND CURE 

By L. E. Higgs 

ECOGNISING the many 
varied types of interference that 
can occur on the vision and sound 
channels of television is an art in 
itself, but one that can avoid aim- 
less probing in circuits looking for 
a fault in the wrong place -a fault 
that may not even exist if the 
trouble proves to be external. The 
classic groups of radio interference 
are "man- made" and "natural" 
(the old "atmospherics "). These divisions still hold 
good today with the greatest trouble caused by the 
ever -increasing quantity of electrical equipment 
coming into use. However, a sub -section can be 
added to the man -made type that is of especial 
interest to us, and that is interference picked up 
on a receiver which originates inside the same set. 
Brushing from EHT is one example of this group. 

Brushing 

This effect consists of the random distribution of 
white spots all over the screen with no effect from 
the loudspeaker but with a soft noise from the rear 

I of the cabinet. It is caused by a succession of weak 
sparks from high voltage points in the receiver 
(across damp, dirty or defective insulation) which 
transmit small bursts of radio frequency to be 
picked up by, the aerial or by unscreened parts of 
the wiring. Thus, a white spot on the raster is pro- 
duced. Removing the aerial from the set will show 
if the interference is arriving from the aerial or 
from wiring -the spots disappear if it is from the 

4 
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Test card "C" as it is transmitted. 

aerial. The position of the spots on the screen 
indicates where the brushing is taking place. If 
they are equally spaced all over the screen (Fig. 1), 
the brushing is from the EHT D.C. output point. 
A vertical column of " fishes " -pear shaped 
streaks -down the raster (Fig. 2), almost always is 
the result of A.C. brushing at the anode of the 
EHT rectifier. Severe, brilliant, stripes of light 
formed at the left -hand side of the raster (Fig. 3) 
accompanied by line whistle from the loudspeaker 
is the symptom of line arcing and it is advisable to 
switch off should this suddenly appear, as insulation 
in the scan coils or line output transformer can be 
damaged if it is allowed to continue. For all cases 
of brushing or corona, turning out the room lights 
and looking at the chassis in the dark for tell -tale 
sparks or blue light is the best approach. 

Parasitic Line Oscillations 

These produce a wobbly, thin, vertical line 
down the screen that varies its position within half 
an inch or so, and looks like a column of water 

from a tap (Fig. 4). It is also 
known as the Barkhausen -Kurz 
effect. These spurious oscilla- 
tions are produced for a minute 
instant during the line scan 
(Fig. 5). The oscillations are 
radiated from the high level 
energy circuit of the output line 
valve and are received at the 
aerial or input circuit of the 
set- appearing as a thin column 
of shimmering spots on the 
raster when the line timebase is 
synchronised. This radiated 

Fig. 1 (left). -D.C. EHT brushing gives rise to evenly spaced white 
spots over the entire picture. 

Fig. 2 (right). -A.C. EHT brushing gives a vertical column of spots on 
the screen. 

interference can also be received 
on nearby sets, and the interest- 
ing symptom to notice here is 
that the line will remain 
stationary if the interfering and 
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receiving sets are on the same channel. The line 
will, however, wander over the screen-disappear- 
ing on one side and reappearing from the other 
side -if the two sets are on different channels. This 
helps to track down an offending set because it is 

Swings Left to 
if different 

TELEVISION 473 

The effect on the screen is one or two thick bands 
of spots (Fig. 7) accelerating up and down the 
screen accompanied by a rattle and buzz from the 
sound. The speed of the offending machine decides 
the pattern of movement or the bar of spots on 

the screen but by studying the 
period of time it lasts and the 
time of day during which it 
exists, one can deduce the 
source from which it comes. For 
instance, sewing machines 
operate in short bursts of about 
5 -30sec followed by a pause 
during which the operator 
adjusts her material. 

Right and Back again 
channels are used 

Washers and Vacuum Cleaners 
These produce a continuously 

moving band for 5- 15minutes. 
At one time, the effects were 
confined to morning, but with 

Stationary shimmering line if both TV's more and more women out at 
on same channel work and catching up with the 

chores during the evening this 
form of interference is on the 
increase. A GPO investigation 
is the best approach. 

Thermostat Splutter 
This effect of a prolonged, 

easy to determine from which channel the inter- drawn out, bright splutter of light across the screen 
ference proceeds -one merely asks one's neighbour accompanied by spots and complete loss of sync, 
what programme he is watching. with a sizzling buzz from the sound for a period 

Fig. 3 (left).- Arcing in the line section gives a brilliant ragged band 
on the picture, with a noise from the loudspeaker. 

Fig. 4 (right). -Parasitic (Barkhausen -Kurz) oscillations in the line 
output stage produce a thin, vertical, grey line which may move across 

the screen. 

Spark Discharges 

Motor vehicle ignition is the best known of this 
group which is still too prevalent despite the GPO 
requirement to limit it by suppression. The inter- 
ference which forms horizontal lines or bands of 
small bright spots across the screen travelling up or 
down (Fig. 6), is radiated by the vehicle wiring 
from each spark plug discharge. Plug suppressors 
are an effective cure or a better sited aerial to 
increase the signal to noise ratio. Band III is less 
affected by spark discharge than Band I. 

Electrical Machines 
The commutator of domestic electric motors pro- 

duces sparks and TV interference in increasing of one to five seconds, repeated every ten minutes 
amount as the brushes wear and the machine ages. or so, generally originates from domestic heat - 

controlled smoothing irons 
with a sluggish cut -out and 
which, probably, are not 
earthed. Water heater thermo- 
stats seldom cause interference 
because they are deeply im- 
mersed in an efficiently earthed 
water jacket. 

Most up -to -date equipment, 
in good condition and cor- 
rectly installed, gives little or 

Succession of short period parasitic oscillations at the 
same instant on each sawtooth 

\ 1 
Horizontal timebase waveform 

Fig. 5. -The line timebase waveform with parasitic 
oscillations indicated. 

With buzz on sound 

Fig. 6 (left).- Interference from motor vehicles forms horizontal lines or 
bands of spots which travel up or down. 

Fig. 7 (right). -Interference from electric motors gives one or two 
thick bands of spots, accompanied by a rattle and buzz from the loud- 

speaker. 

no trouble to TV. 

Fluorescent Discharge 

This trouble shows as a 
soft bar of light across the 
screen, not with random spots 
as with machines but always 
stationary across the raster 
when synchronised with the 
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mains frequency, or rolling 
steadily up or down the screen 
Wyyly, if out of sync with the 
ffiains. There may be a steady 
background buzz but, not the 
irregular rat t le, as from 
machines. This is mainly found 
in industrial areas near offices, 
shops or factories where more 
fluorescent lights are used than 
in residential districts. The 
cause is faulty lamp gear or in- 
correct installation. 

Multi -Path Reflections 
" Ghost " is the well -known 

name for double images on the 
right -hand side of the main 
subject on the raster. These 
are due to a reflected signal 
arriving a little later, after the main one has 
been " painted " on the screen. What is less 
well -known is that there are two varieties: positive 
images (Fig. 8) -where a black main subject causes 
a black image and negative images (Fig. 9) -where 
a black main subject causes a white image. These 
can exist singly, in multiples, or both kinds to- 

2nd. displaced image 

June, 1961 

White image causes dark ghost 

Ghost of Sync. pulse Negative ghost of Sync. pulse 

Fig. 8 (left). -A positive ghost produced by reflection of the signal. 
Fig. 9 (right). -A negative, or reversed, ghost. 

gether in multiples. They are caused by large 
blocks of masonry or steel, or rock in the form of 
mountains and hills from which the TV signals 
rebound. The only treatment (not always a cure, 
unfortunately) is to try directional or screened 
aerials or arrays. 

(To be continued) 

SERVICING TELEVISION RECEIVERS 
(Continued from page 466) 

VR11. Line Hold 
This is set to hold the picture in a horizontal 

sense. It is not sufficient to adjust it to hold the 
picture on one channel only. Set it so that the 
channel switch can be rotated without the picture 
being lost. 
Width 

This control is situated on the line output trans- 
former assembly. Slacken the knurled screw and 
adjust to overlap the sides slightly and produce a 
true circle in conjunction with the height control. 
Linearity 

This is a sleeve on the tube neck which slides 
under the scanning coils to provide correct left to 
right relationship of the picture, i.e., it expands 
and contracts one side with respect to the other. 
The scanning coil clamp should be slackened before 
moving the sleeve. 

Picture Shift 
There is a magnet (black) set in a bracket 

immediately to the rear of the scanning coils. 
Rotation of the bracket produces a movement of 
the whole picture on the screen whilst rotation of 
magnet varies the intensity of the magnetic field 
and thus the amount of movement in a particular 
direction. There is no ion trap magnet. 

On-e f f Switch 
This is mounted on the brilliance control and 

one side of the switch also opens the control con- 
nection to chassis. The purpose of this is to raise 
the brilliance control potential (and the CRT 
grid) to that of the' H.T. line, which collapses 
slowly upon switching off, thus causing a fairly 
heavy beam current which discharges the EHT 
system and prevents the appearance of a spot of 
light in the centre of the tube. 

A Basic TV Oscilloscope 
(Continued from page 471) 

Metal Rectifiers 
The most readily available source of supply of 

metal rectifiers is old television receivers, and old 
mains -battery portables, and rectifiers which have 
been discarded from these equipments for low 
output do very well in the 'scope where the current 
drain is negligible. 

Do not, however, risk fitting a selenium rectifier 
which has broken down on one or two sections. 
These give off an offensive smell which will make 
the instrument impossible to hide and prevent the 
user from concentrating properly when fault- finding. 
For the H.T. positive rectifier MR1 a pair of old 
RM4's or RM5's will serve very well, as will 
four RM2's or RM3's, or a modified 14A86 or 
14A100. Two contact -cooled rectifiers 14RA1283 
or 14RA1282 are also satisfactory. There is no 
reason why a valve rectifier should not be used, 
provided a suitable, well insulated, heater winding 
is available on the mains transformer. This would not 
be necessary with a 6U4 or EY81 efficiency diode. 

For the H.T. negative side, three RM4's or 
similar will be needed, and although in theory they 
are being over -run, in terms of voltage applied, in 
practice they remain quite cool and work very well 
for long periods since very little current is being 
drawn. If space is at a premium, 11- modified 
14A86's or 6RM2's or RM3's with the cooling 
washers removed will do the trick. A word about 
modifying the 14A86: This comprises a pair of 
rectifiers mounted back to back (or facing inwards, 
whichever way you prefer) and the modification 
consists of removing one half, reversing its polarity 
and re- fitting it. 

This action halves its current handling capacity 
and doubles its peak inverse voltage rating. Since 
the total current drawn is about a milliamp the 
cooling fins may also be carefully removed. 

(To be continued) 
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VALVE TESTING DATA 
FOR THE "UNIVERSAL VALVE TESTER" By J. Hillman 

5HE valve testing information given below is intended for use with the Universal Valve Tester, 
which was described in the May 1960 issue of "Practical Television ". 

It should be noted that all ten valveholders on the tester are wired up together -the wander 
plug from the grid socket is placed in the socket required on the large British 9 -pin valveholder. 
This number is given below for each valve. 

When wiring up S9b, there should be no connection between tags 2 and 3. 

Valves are listed in alphabetical order and the 
following headings are used: 

Vh -the Heater Voltage and the Heater switch 
should be set to this value. 

Heaters -the settings for switches S5, S6. 

A -the setting for switch 54. 

Sc -the setting for switch S8. 

G -the setting for a lead from the grid socket 
on the top of the tester to the appropriate pin of 
the B9 valveholder or to the top cap when 
necessary. 
K -the setting for switch S7. 

Sw -the setting for the selector switch 52. 

Emission -the reading of emission given by a new 
valve (in mA). 

"BRITISH" TYPES 
Emission Emission 

Valve Vlr Heaters A Sc G K Sw (mA) Valve VI, Heaters A Sc G K Sw (mA) 
AZ31 4 2 and 8 6 8 4 11 EF37A 6 2 and 7 3 4 TC 8 3 9 
C8L31 30 2 and 7 5 6 TC 8 3 19 EF22 6 I and 2 3 6 7 3 10 
CCH3S 6 2 and 7 3 4 TC 8 3 11 EF39 6 2 and 7 3 4 TC 8 3 11 
CL33 30 2 and 7 3 4 S 8 2 21 EF40 6 1 and 8 2 6 5 7 2 10 
CY31 20 2 and 7 S 8 4 11 EF4I 6 I and 8 2 S 6 7 2 11 
DF96 4 and 5 6 7 3 4 4 6 EF42 6 1 and 2 5 6 7 2 10 
DF91 4 and 5 6 7 3 4 4 6 EF50 6 I and 3 2 7 6 3 9 
DF33 2 and 7 3 4 TC 7 4 6 EF80 6 4 and S 7 8 2 1 2 12 
DAF96 4 and S 2 1 3 4 4 1 EF8S 6 4 and S 7 8 2 1 2 15 
DAF9I 4 and S 2 1 3 4 4 1 EF86 6 4 and S 6 9 3 2 10 
DK96 4 and S 6 7 1 4 4 3 EF89 6 4 and 5 7 8 2 3 2 12 
DK91 4 and S 6 7 1 4 4 3 EF91 6 I and 2 4 5 6 2 8 
DK32 2 and 7 3 4 5 7 4 3 EF92 6 l and 7 2 4 S 6 3 7 
DL33 2 and 7 3 4 S 7 4 6 EK32 6 2 and 7 3 4 S 8 3 5 
01.35 2 and 7 3 4 5 7 4 6 EL33 6 2 and 7 3 4 S 8 3 17 
131.92 4 and S 6 1 7 4 4 8 EL38 6 2 and 7 TC 4 5 8 3 17 
DL94 4 ond S 6 7 3 4 4 8 EL84 6 4and5 7 9 2 3 3 23 
DL96 4 ond 5 6 7 3 4 4 8 EL41 6 1 and 8 2 S 6 7 3 18 
DW4350 4 3 and 4 1 - - 4 4 11 EY86 6 I and 2 TC - 1 2 22 
DW4-500 4 3 and 4 1 4 4 11 EZ35 6 2 and 7 3 - 8 4 11 
DK92 / 4 and S 6 7 1 4 S 3 EZ40 6 1 and 8 2 - 7 4 11 
EABC80 6 4 and S 2 8 7 4 5 EZ41 6 l and 8 2 - 7 4 11 
EAF41 6 1 and 8 2 S 6 7 3 10 EZ80 6 4 and 5 I 3 4 11 
EAF42 6 1 and 8 2 5 6 7 3 10 FC2 2 4 and 5 7 3 TC 4 4 S 
E841 6 1 and 8 4 - - 3 6 3 FC2A 2 4 and 5 7 3 TC 4 4 S 
EB91 6 1 and 7 4 - 2 6 3 FC4 4 4and5 7 3 TC 6 3 8 
EBC33 6 2 and 7 3 - TC 8 3 5 FW4-500 4 3 and 4 2 - 4 4 1/ 
EBC41 6 1 and 8 2 - 3 7 4 4 GZ32 S 2 and 8 4 8 4 11 
EBC91 6 I and 7 4 - S 6 4 4 HL41 DD 4 1 and 8 3 TC 2 3 14 
EBC81 6 4 and 5 1 2 3 4 5 HL23DD 2 1 and 8 3 TC 8 4 6 
EBF80 6 4 and S 6 / 2 3 3 9 W4 350 4 3 and 4 I - 3 4 11 
EBF89 6 4 and 5 6 1 2 3 3 9 1W4 S00 4 3 and 4 1 3 4 11 
EBF83 6 4 and 5 6 1 2 3 3 9 KBC32 2 2 and 7 3 TC 2 4 5 
EBL21 6 1 and 8 2 4 3 7 3 17 KF35 2 2 and 7 3 4 TC 2 4 6 
EBL31 6 2 and 7 3 6 TC 8 3 19 KK32 2 2 and 7 3 4 TC 2 4 S 
ECC31 6 2 and 7 6 - 5 8 3 13 KL35 2 2 and 7 3 4 S 2 4 7 
ECC33 6 7 and 8 2 - 1 3 3 16 KLL32 2 2 and 7 3 8 4 2 4 6 
ECC81 13 4 and S 1 - 2 3 3 12 KM! 6 2 and 7 3 4 5 8 3 15 
ECC82 13 4 and 5 1 - 2 3 3 7 PCC84 6 4and5 3 2 1 4 7 
ECC83 13 4 and S 1 - 2 3 3 4 PCF80 9 4 and 5 6 3 2 7 4 7 
ECC91 6 1 and 7 5 - 2 4 3 4 PCL82 IS 4 and S 6 7 1 2 3 15 
ECC88 6 4 and 5 1 2 3 4 9 PCL83 13 4and5 6 8 9 7 4 8 
ECF80 6 4 and 5 6 3 2 7 3 2 PCL84 IS 4 and S 6 9 8 7 4 2 
ECF82 6 4 and 5 6 3 2 7 3 6 PCC88 6 4 and S I 2 3 4 IO 
ECH81 6 4 and S 6 1 2 7 3 6 MK T4 4 3 and 4 I 9 2 5 3 16 
ECH42 6 1 and 8 2 5 6 7 3 11 MX40 4 4 and 5 1 3 2 6 3 9 
ECH3S 6 2 and 7 3 4 TC 8 3 10 N78 6 1 and 7 2 4 5 6 3 13 3 
ECH21 6 1 and 8 2 5 6 9 3 8 PCC89 6 4 and S 3 2 1 4 
ECL82 6 4 and S 6 7 3 2 3 15 PABC80 9 4and5 619 8 7 3 S 
ECL80 6 4 and 6 8 9 3 3 II PCF82 9 4and5 6 3 2 7 3 6 
ECL83 6 4 and 5 6 8 9 7 3 11 PEN 25 2 1 and 8 3 4 5 8 4 7 
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Valve Vh 

PM28 2 
PM24M 4 
PX4 4 
PY3I 15 
PY32 30 
Pila 20 
PY81 15 
PY82 20 
PY83 20 
PZ30 30 
QP2I 2 
PL81 20 
P182 IS 
PL83 IS 
PL820 20 
PEN A4 4 
PEN 84 4 
PL33 20 
PL36 24 
PL38 30 
PEN 4S 4 
PEN 45DD 4 
5P2 2 
SP4 Spin 4 
SP4 7pin 4 
TDD4 4 
TDD2A 2 
TP25 2 
UAF4I 13 
UAF42 13 
UABC80 24 
UBC4I IS 
UB41 20 
UBF80 IS 
UBF89 20 
UCH42 IS 
UCH8I 20 

PRACTICAL 

Emission 

TELEVISION 

Heaters A Sc G K Sw (mA) Valve Vh 

4 and S 3 2 4 4 4 UCL82 30 
3 and 4 1 S 2 4 2 18 UCL83 30 
3 and 4 1 - 2 4 3 30 UCC8S 24 
2 and 7 S - - 8 4 12 UF41 13 

2 and 7 5 - - 8 4 12 1)1.41 30 
4 and 5 9 - - 3 4 12 UL46 30 
4 and 5 9 - - TC 4 12 UL44 30 
4 and 5 9 - - 3 4 12 0)184 30 
4 and S 9 - - TC 4 12 URIC 20 
2 and 7 3 4 4 12 UYIN 30 
4 and 5 7 6 I 4 4 7 UY8S 30 
4 and 5 TC 8 2 3 3 28 UY21 30 
4 and S 7 9 2 3 2 21 UY4I 30 
4 and 5 7 1 2 3 2 21 USO 5 
4 and S TC 8 2 3 3 27 UU8 4 
4 and 5 7 3 2 6 2 20 UU6 4 
4 and 5 7 3 2 6 2 23 U1)9 6 
2 and 7 3 4 5 8 2 20 U26 2 
2 and 7 TC 4 5 8 3 25 U118 30 
2 and 7 TC 4 S 8 2 19 U191 IS 
1 and 8 3 4 S 2 3 17 U251 24 
I and 8 3 4 TC 2 3 16 U281 24 
4 and S TC 7 2 4 5 6 U282 24 
3 and 4 TC 1 2 S 3 10 U301 24 
4 and S TC 7 2 6 3 IO U339 15 

4 and S 7 - TC 6 3 10 U801 30 
3 and 4 1 TC 3 4 6 U404 30 

and 8 3 7 TC 8 4 5 VP2 2 

and 8 2 S 6 7 3 IO VP2B 2 

and 8 2 5 6 7 3 IO VP4B 4 
and 8 1/9 - 8 7 3 5 VP4 7pin 4 

and 8 2 - 3 7 3 S VP4 Spin 4 
and 8 4/6 3/7 6 3 W21 2 

4 and 5 6 1 2 3 3 8 X14 1 

4 and 5 6 I 2 3 3 8 X78 6 
1 and 8 2 S 6 7 4 6 X79 6 
4 and 5 6 I 2 3 3 8 

Valve Vh Heaters A 

/A7 1 2 and 7 3 
ICS / 2 and 7 3 
105 30 3and4 1 

IHS I 2 and 7 3 
1 NS I 2 and 7 3 
IRS 1 4 and 5 6 
154 1 4 and 5 6 
I SS 1 4 and 5 2 
I T4 1 4 and 5 6 
2P 2 3 and 4 1 

202 2 3and4 I 
2044 4 3 and 4 I 
3S4 2 4 and 5 6 
3V4 2 4andS 6 
SR4 S 2 and 8 4 
5U4 S 2 and 8 4 
5V4 S 2 and 8 4 
5Y3 S 2 and 8 4 
SZ4 S 2 and 8 4 
GALS 6 and 7 7 

6AK6 6 and 7 2 
6ÁM6 6 and 7 2 
6A16 6 and 7 4 
68A6 6 and 7 2 
68E6 6 and 7 2 
6B W6 6 4 and S 7 

6F6 6 2 and 7 3 
6/7 6 2 and 7 3 
61(7 6 2 and 7 3 

61(8 6 2 and 7 3 
61.6 6 2 and 7 3 
6Q7 6 2 and 7 3 
6SK7 6 2 and 7 8 
6SN7 6 7 and 8 2 

6Y6 6 2 and 7 3 
6X5 6 2 and 7 3 
61)4 6 7 and 8 S 

6X4 6 I and 7 3 
6U7 6 2 and 7 3 
6C5 6 2 and 7 3 
6/301.2 6 4 and 5 I 

602 6 1 and 7 4 
6FI3 6 1 and 8 2 

6FI5 6 1 and 8 2 

June, 1961 

Emission 
Heaters A Sc G K Sw (mA) 
4 and S 6 7 3 2 3 1S 

4 and S 6 8 9 7 3 16 
4 and 5 1 2 3 3 15 
1 and 8 2 S 6 7 3 IO 
I and 8 2 5 6 7 3 20 
1 and 8 2 S 6 7 3 2. 
I and 8 TC S 6 7 3 IO 

4 and 5 7 9 2 3 3 21. 

3 and 4 I - - 5 4 1I 
1 and 8 3 - - 7 4 1I 
4 and S 9 - 3 4 I I 

I and 8 3 - 7 4 I1 
1 and 8 2 - 7 4 11 

1 and 8 4/6 - 8 4 1I 
and 8 3/5 - 1 4 II 
and 8 3/5 - I 4 II 
and 8 2/6 - - 7 4 I I 

and 2 TC - - 1 4 9 
and 8 2 - 7 4 II 
and 8 5 - - TC 4 11 

4 and S 9 - TC 4 If 
2 and 7 5 - 8 4 II 
7 and 8 TC - - 3 4 11 

7 and 8 5 - - TC 4 11 

7 and 8 S - TC 4 II 
2 and 7 3,4,5,6 - - 1 9 4 II 
1 and 8 2 7 4 I I 

4 and S TC 7 2 4 4 5 
4 and S 7 TC 4 4 7 

4 and 5 2 7 TC 6 3 9 
4 and S TC 7 2 6 3 II 
3 and 4 TC 1 2 S 3 IO 
4 and 5 TC 7 2 4 4 S 

2 and 7 3 6 S 2 4 3 

I and 7 2 S 6 7 4 S 

4 and 5 6 1 2 3 4 6 

"AMERICAN" TYPES 
Sc 

Emission 
G K Sw (mA) Valve Vh 

4 S 7 4 3 6FI8 6 
4 S 7 4 6 6FI9 6 
- S 4 II 6C9 6 

TC 7 4 6C10 6 
4 TC 7 4 6 61.020 6 
7 1 4 S 3 61.18 6 
1 7 4 4 8 787 6 
I 3 4 4 1 7C5 6 
7 3 4 4 6 7C6 6 
- 2 4 - - 757 6 

- S - - 7Y4 6 
S 7R7 6 

1 7 4 4 8 7C7 6 
7 3 4 4 8 10F9 13 
- - 8 4 11 10F1 20 
- 8 4 II 101.011 IS 
- - 8 4 II 101.012 24 
- - 8 4 1I 10C1 24 
- - 8 4 I I 10C2 24 

2 6 3 10FI8 13 
3 S 4 3 14 1246 13 
4 S 6 2 8 12C8 13 

S 6 3 7 12/7 13 
3 5 4 3 9 12K7 13 
3 5 6 3 6 121(8 13 
8 2 3 3 17 I2Q7 13 
4 S 8 3 16 125/7 13 
4 TC 8 3 9 12SK7 13 
4 TC 8 3 II 12SQ7 13 
4 TC 8 3 7 12SN7 13 
4 5 8 3 22 1457 13 
- TC 8 3 5 20P5 20 
6 4 S 3 11 201.1 13 

1 3 3 17 185BT 15 
4 S- 8 3 20 220 T 2 
- - 8 4 11 251.6 14 
- - 3 4 I I 25Z4 24 

4 4 1I 3SL6 30 
4 TC 8 3 12 35Z4 30 
- 5 8 3 16 35W4 30 
- 2 3 4 9 35Z5 30 

S 6 3 3545 30 
5 6 7 3 12 501.6 30 
S 6 7 3 14 66KU 6 

Heaters 
4 and S 
4 and 5 

and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and 8 
and S 

and 8 
and 8 

4 and 5 
2 and 7 

2 and 7 

2 and 7 

2 and 7 
2 and 7 
2 and 7 

2 and 7 

2 and 7 
7 and 8 
7 and 8 
1 and 8 
1 and 8 
1 and 8 
2 and 7 

3 and 4 
2 and 7 
2 and 7 
2 and 7 

2 and 7 

1 and 7 
2 and 7 

1 and 8 
2 and 7 

I and 8 

Emission 
A Sc G K Sw (mA) 
7 8 2 
7 8 2 
2 S 6 
2 5 6 
2 - 3 
2 6 
2 3 6 
2 3 6 
2 3 
2 5 6 
3 - - 
2 S 6 
2 3 6 
2 5 6 
2 4 6 
2 - 3 
6/9 8 
2 5 6 
2 5 6 
7 8 2 
3 4 S 

3 6 TC 
3 4 TC 
3 4 TC 
3 4 TC 
3 TC 
8 6 4 
8 6 4 
6 - 2 
2 - 1 

2 5 6 
2 S 6 
2 3 
TC 4 S 

1 S 2 
3 4 5 
3 - - 
3 4 S 

5 - - 
- - 

5 - - 
3 6 

3 4 S 

2 - - 

7 
7 
7 
7 
7 
7 
4 
7 
7 4 11 

7 4 IO 
7 4 II 
7 3 II 
5 3 ll 
7 4 7 

3 12 
3 12 
3 7 
3 11 

3 13 
4 IO 
3 12 
3 20 
3 3 
3 9 

7 3 6 
7 3 8 
7 3 II 

4 7 
3 18 
3 II 
3 10 
3 II 
3 7 
3 5 
3 10 
3 II 
3 S 

3 16 
3 9 
3 18 
4 9 
3 23 
4 8 
3 22 
4 ll 
3 15 
4 II 

4 11 

4 11 

3 25 
3 18 
4 II 
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BRAND NEW AM /FM (V.H.F.) CHASSIS 

AT L14 (carr. pd.) 
rapped input 200 -725 v. and 228 -250 v. A.C. ONLY. Chassis size 15 z 61 x 5 }in. 
weh. New manulacture. Dial 148 x 41n. in gold and black. Pick -up. Exten- 
sion Speaker. AO., E.. and Dipole sockets. Five "piano" push buttons -OFF 
L.W.. M.W., FM.. and Gram. Aligned and tested. With all valves & 0.P. 
Transformer. Tone -control fitted. Covers 1000 -1.900 M.: 200 -500 M.: 88-98 
Mc /s. Valves EZ80 rect. ECH81, EF89, EABC80, EL84, ECC85. Speaker & 
Cabinet to fit chassis. 47/6 (post 3/61. 10 a 61n. ELLIPT. SPEAKER. 20 / -. 
l'ER918:- (Chassis) £5.10.0 down -and G monthly pymts, of 30 / -. or with Cabinet and Speaker £5.17.0 down and 7 monthly pymt8. of 32/-. 

OFFER OF 13- CHANNEL 7,6 (2/6 P. & P.) 
INCREMENTAL TUNER 
l.F. 1d-1s Mc /s without valves. Removed from 
chassis but in working order PCF80 and 
PC084 required 
Knobs 2/6 extra. 

3- VALVE AMPLIFIER (INC. 
RECD. Capable of giving 4 watts. 
Mains and output transiormers. 
Valves ECC83, EL94, and EZ80, 3 Con- 
trols, volume, bass and treble. On/Of 
switch. Fully guaranteed. Chassis 
size 61 x 3 x 2Sin. Bain. round or 7 x 4 
elliptical speaker, state which. Not 
suitable for microphone input. 

67f- (3e- p. & p.) 
NEW BOXED COSSOR 101n. tube 106K. Special price 10/- (5/- post). 
8 DIFFERENT PRE -SET POTS. 2K to 500K 3/- (post 1/3. 
USEFUL MAINS TRANSFORMER. 6.3v l8A and 200 v. 30 ma 
71 -. (Post 1/6). 
Delivery by return. C.O.D. 2/- extra. All new goods unless stated. 
Send 64. tor NEW 20 -page catalogue. 

£7.14.0 (carr, pd.) 

SELF- POWERED VHF 
TUNER CHASSIS 

Covering 88-96 Me /s Mallard per- meability Tuner. Dims. 108 x 41 a 51n. 
high. ECC85, EF91, EF91 and 2 diodes. 
Metal Rectifier. Mains transformer. 
Fully wired and tested. Only 27.14.0 
tCa 

dipole Pd.). Room ole 10 /- 300 ohm 
win feeder 8d. yd. Tuner without 

power pack 86.14.0 (cary, pd.) 

"READY TO USE" ITA CONVERTER 
Direct switching 1TA to BBC metal rectifier. co-axial plug. Can be fitted In 
5-10 mins., and needs no alteration to your 
set. ALL AREAS. ALL SETS. ALL 
CHANNELS. 12 months' guarantee (3 
months on valves). 
Separate gain controls. Valves PCF80 
and PCC84. Switch positions ITA (1)- 
17A (2) -BBC. Bakelite moulded cabinet 
81 x 4 x Sin. 70 /- (3/- P. & P.1. 

10 x 

PANEL 

n.-4 x 1M & b / Rr 4 4 . rC!! ̂, !+!_ Ci7 
POTENTIOMETERS 

x 2M. 4/- (post 1 / -) 
NEW WAXED TUBULARS, 350 v. or above, 0.001, 0.002. 0.006, 
0.01. 0.02, 0.06, 0.1, 0.25. 0.5 mF. Total 21 tor 4/6, post 9d. 

\1 LAIISTONE RA 1)i® IGH STREET. CAMBERLEY. SURREY. Tel. Tel. 58A H 22791 
(Camberley closed 5ats.. Itristol & Portsmouth ciowed Weds.) 96 sllokes croft. Bristol, and 247 NEW RD., PORTSMOUTH 

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 
AZ1 15/6 
565 8/6 
DAF91 7/8 
DAF96 9/6 
DF91 4/- 
DH719 7/8 
D K91 9/- 
EABC89 

EAF4210/8- 
ERA 5/- 
EBC41 9/8 
EBF90 9/6 
ERF39 9/- 
EC91 9/6 
ECv,33 5/- 
ECC81 8/- 
ECM 9/6 
E0084 9/8 
ECC85 9/6 
ECF8o12/8 

ECF92 
12/6 

ECH42 10/- 
ECH91 9/- 
E01,80 

ECL82 
9f 

EF37Á 8/8 
EF40 15/- 
EF41 9/3 
EF42 10/6 
EFSJ(A) 

4/- 
EF90 8/- 
EF95 6/6 
EF98 T1/- 
EFdo 10/- 
EF91 4/9 

EF92 5/- 
EL42 10/- 
EF84 7/- 
EL90 8/8 
EM8(1 10/- 
EM81 10/- 
EY81 10/6 
EY84 10/6 
EY86 9/6 
EY91 9/- 
EZ35 7/- 
EX40 7/8 
EZ41 7/8 
EL80 7/8 
EZ81 7/6 
EC2 21/- 
FC4 17/6 
FC13 17/6 
FC13C 21/- 
GZ32 11/6 
0130 5/6 
HB3 9/8 
HB090 9/6 
HL92 6/6 
01L133D 

KT33C 
10/- 

10/- 
KT68 17/6 
LZ319 12/6 
MKT4(5) 
(or 7) 17/6 
ML4 15/- 
MSP4 17/8 
MU14 9/- 
MX40 17/6 
N142 9/6 
N153 11/8 
PCC34 9/6 
PCI080 

10/6 

PCF82 

PC1,82 
9/6 

PCL8311/8 

PENA42/8 
17/6 

PEN4VA 

PL36 15/8- 
PL81 14/9 
PL82 8/- 
P1,83 10/8 
PYeb 8/- 
PY81 7/6 
PYd2 8/- 
PY83 8/6 
R10 21/- 
R19 12/6 
TDD4 17/6 
17--42 7/6 
Li142 8/- 
U147 7/- 
U153 9 
QÁBCBÓ 

/8 

UAF42 9/6 
UBC41 9/6 
UBF80 9/6 
UCH42 

UO1i81 
9/- 

UCL83 
9/ 

18/6 
UF41 9/- 
UFOS 8/- 
UL41 9/- 
ULd4 9/8 
UY41 7/6 

UY85 7/6 
VP4B 17/6 
W81M 5/9 
W142 9/- 
W719 7/6 
W727 7/6 
X78 21/- 
X79 21/- 
221 12/6 
Z77 4/9 
2152 6/6 
'L719 7/6 
iR5 9/- 
5U4G 4/6 
5V4G 9/6 
5X5GT 5/6 
5Y3GT 9/6 
5Z4G 10/- 
6A8GT 

10/- 
6AL5 8/- 
6AM6 4/- 
SANS 7/6 
6AQ5 8/3 
8BA8 7/6 
8BE6 7/6 
BBJB 7/6 
BBR7 15/- 
6BW6 8/6 
6BW7 6/6 
65X6 6/- 

6F1 15/ 
6F12 4/9 
6F13 17/6 
6J5G 4/6 
6J7GT 9/6 
6K/ 4/6 
8K7G 3/. 
6K7GT 

10/6 

BKGG 7/6 
6K8GT 

61,1 15/6 
61,60 7/6 
61,18 12 /8 
61,19 21/- 
BN7G /GT 

65L7GT 
I6 

6SN7GT 
/6 

5/6 
6VBG 5/- 
6X5GT 5/- 
757 10/6 
7Y4 7/6 
8D3 4/- 
101,011 

15/- 
12AH8 10/- 
12ATÖ 91- 
12AT7 8/- 
12AU7 91- 
1kAX7 9/6 
l2BA6 9/- 
125E6 9/6 
12BH7 15/- 
12J7G/GT 

12K7GT9/6 

12KBGT8/8 

12Q7 18/6 
12Q7GT 

35Z4GTBI8 T7/8 
9/- 

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

types a speciality. 

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" £5. 5 0 
21" £7-15-0 

CASH WITH ORDER OR 
PRO FORMA, ADD 1216 FOR 
CARRIAGE AND 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 6404 
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BRAND NEW TUBES 
12 months' guarantee 

TOP CLASS MAKE 

CARR. & INSURANCE PAID 

2 
t/ £ 5. [ .0 

M W 31-74 etc. L7 7 

1 

MW 36 -24 etc. {a a 
14 (in short supply) £""0 
17" CRM 171, 172 £7.0.0 

LINE OUTPUT 
TRANSFORMERS 
Di.ecL Re lacements for 500 sets. 

Baird, T29, T1 ,. .. 60 /- 
T164, TÌ84, AÌ 2úi4. 60/- 

Bush TV Ì3A, B: 1211, B; 7V'ir Ì2A. 
TUII32A, B; TAG Ì2A B .. S5/- 
TV12AM TV22 24; TRG24, T3Ì(1 24 .. 60 /- 

Coesor, 930, i%ì1 833. 934. 948, etc. .. 58/- 
Ekce. P8148; TS113 -114: T161. 184; .. 47/6 

T221. 231; TSC311. etc. .. .. 55/- 
Ferguson. 841 2, 3; 941 to 945 .. .. 55/- 

Ferranttii..147'33.. 1áT9 1 K3 ,17T9 .. 
66/6 

14T2, T1305, T1215. T1225, T1325. 
T14J5. T1415. T14ia, T1505, f1825 .. 85 /- 

G.E.C. and H.M.V. mostly 551- to .. 801- 
Invicta. T101 -104; T108 -HO .. .. 52/- 

T114 -136; T133 -141 .. .. 80i- 
Murphy. V114C. V118C. V118C . .. 451 - 

V120C. V180, VÌ78 V200, V202C . 57/8 
Philips. 114 OF /UM 1115 U. 1437 U. 
Ati 1726 2 1A7.4.63A1747U .. 

..6650!- 
Pye. LV30, 16T, CS17, VTI7 .. .. 60/- 
U tes.9815 917 Twltb 'tact. etc.) .. 85 /8 

Add Post 2/6. 

SPECIAL! NEW L.O.T. COMPLETE 
with: - Linearity and width controls. - EY88 base and top cap. - Valve con- 
neetors. E.H.T. leads. - Circuit 
diagram. Beautifully made ONLY £1 Post 2/6. 

Semi-shrouded, 
TRANSFORMER 

roo- hrough. 
SPECIAL! 

o w 
equipment. 

1-3 B well-known 
A. 

manufacturer. 
t 

at 2 amo. ONLY 13/8 ea., pins 2/6 P. & P. 

VALVES! UNUSED. 

ECC81 5/- 
ECC82 61- 
ECCBS $/- 

ÉCCS41 
8/8 

3/6 
8¡_ 

OZ4 5/- 
Post 8d. per valve. 

F.M. TUNER 

and external H.T. 
Completely shielded. 
coupled to other units. 
tin. Connection diagram. 
ready cor use. 
ONLY 86/ -tisse valve 
POCKET VOLT TEST 
D.C. ranges. 0 -25 V. 
prods and leahercase 

LIG EAEIOUT 
MINIATURE 

trtr eeé plete Ose otransparent 
and socket. 12/6 ea. 

RECORD 
Famous B.S.R. 
4 speeds. plus man/ 
7 i0 rad t21n. discs. 
turnover bead. 58.15.0. 

TAPE RECORDER 
The Collaro "Studio" 
motors, digital counter_, 
switching. 

r sp 8vivarant 
spool£ 12. 10.0. Carr. 

GUARANTEED. 

SCHo 
SFl 12/8 
8FÌ4 15/- 
78QQ77G7 8/6 

7E7 
11: 

1 
85A2 12/6 
lnsur. 6d. extra. 

Covers 85 -106 Mcis. 
Standard 1.F. out- 
put 10.7 Mc /s. 

and heater eupelyt 
Adaptable -easily 
Compact: 4 z 2 x 

Lined up- 
ECC85, etc.). p.p. 2/- 

METER. Two 
0 -250 V. with test 

.12(6ea..P.14P.1I8. 
cnys. 

in r ins plug 
Post lo-. 

PLAYER 
CAS Autochanger. u play; intermixes 

With Full -Fl crystal 
Carriage 5/, 

DECK 
Transcriptor. 
press 5e button 

. With sppare lin. 
S /- (IistDrlce918.1B.m. 

Completely REPROCESSED 
to makers' specifications! 

Rebuilt, Rescreened,Realuminised 
rr [ 

1 ' £7 S 0 
IS"-17" £ S. 1 0.0 

21" £8.0.0 
Carriage FREE 

These are tubes of the HIGHEST QUALITY 

That "difficult" tube? Let us quote. 

TRADE ENQUIRIES INVITED 

S.A.E. with enquiries please. 

`V E S T IVAY 11 j O Preston Road, Harrow, Middx. 
lei: Wtilt 2663 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
IRS, 155, 1T4, 384. 3V4. DAF91. DF91, DK91. 
DL92, DL94 SET of 4, 18/6. 
DAF96, DFi96. DRIB, DL96, SET of 4 20/. 
1D5 7/- DL92 5/11 PCF80 7/8 
1135 5/- DL94 6/9 PCF92 7/6 
185 4/8 DL96 6/9 PCL82 8/3 
1T4 3/3 EB91 3/- PCL83 11/- 
384 5/11 EBC41 7/6 PCL84 7/6 
3V4 6/9 EBF80 7/9 PL36 10/9 
5U4ß 4/3 EBL21 12/6 PL81 9l- 
5Y3GT 5/6 ECC40 17/- PL82 71- 
5Z40 7/3 ECC81 4/9 PL83 7/- 
8AM8 2/9 ECC82 5/9 P1,84 9/6 
6K76 1/9 ECC83 6/3 PY32 10/3 

ggSggQEEQSO 

4/9 ECC84 8/- PY80 7,-- 

BVB80T 
4/9 

6 ECF882 8/3 PYYS3 7/3 
BXSGT 4/9 ECH21 12/8 U25 12/- 
=MGT 4/9 ECH42 7/9 UABC80 7/6 

1GT 8 ECU() 
12/3 UBC41 7/-- 

3355Z4GGT 5/9 
EF41 

4/9 UCC85 7/-- 
AZ31 8/9 EFF88g5 5/- UCH21 12/6 

DAC32 
11/9 

9 /6 EP89 
$6//9 

UgCCHH81 
17$8/8 DAF91 

96 6/9 EL41I 7/8- UCLI.5ì 13/- 
DF33 9/6 E1.84 6/3 UF41 7/9 
DF91 3/3 EY51 7/3 UF85 8/- 
DF96 8/9 EY86 7/8 ÚF89 6/8 
PH77 6/- EE40 6/- ÚL41 7/- 
DK32 11/ EZ41 6/9 ÚL84 7/- 
D1í91 5/- E280 5/9 ÚY21 11/- 
D1C92 7/3 EZ81 6/8 ÚY41 5/6 
DK96 6/9 MÚ14 7/- UY85 6/3 
DL33 8/0 PCC84 7/3 VP4B 8/6 
DL35 9/8 PCC89 10 /- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

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

(Note new addre.. - iormerls of Leeds) 
25 NEWBURY ROAD 

HIGHAMS PARK, LONDON, E.4 

NYLON eP.T.F.E. 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 

No Quantity too small 
List on application 

ALUMINIUM, LIGHT ALLOYS, 
BRASS, COPPER, BRONZE 

H. ROLLET & CO., LTD. 
6 CHESHAM PLACE, LONDON, S.W.I. 

BELgravia 4300 

Works: 
36 ROSEBERY AVE., LONDON, E.5.1 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

RESTORE TV TUBE 
PICTURE QUALITY & 

BRIGHTNESS .;' l'at. No. 
836161 

Reg. design. 
.JUST PLUG ON TO 

TUBE 
No technical know- 
ledge required. 

Important! State 
Make, Model No. 
Name and Ad- 
dress in Block 
Letters Please. 

- 

11141111111'. 

9'lA..UAttO MODEL .. 20 /- 
DL LUXE MODEL .30/- 

Pos/aoe 2/6 either model. 
SINCLAIR ELECTRONICS Dept. P.T.1 
1$ Newport Court, Charing Cross Rd. 

W.0 2. 
Terms: C.W.O. C.O.D. REGent 5520 

"TELFAC" 
Regunned 

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

Mullard Muda 
12 in. £4. 0.0 54.10.0 
14 in. MW ... 54.10.0 LS. 0.0 
14 in. AW ... ES. 0.0 LS. 0.0 
15 in. 2 Volt ... L5.10.0 
15 in. 12 Volt ... O. 0.0 
16 in. . ... 1S.10.0 
17 in. MW ... ES. 0.0 LS. 0.0 
17 in. AW ... 55.10.0 55.10.0 
21 in. MW ... 56.10.0 56.10.0 
21 in. AW . L7. 0.0 E7. 0.0 

MW- Magnetic Focus 
AW -.Electrostatic Focus 

Plus 101- for Carr. & Ins. 

Other types not listed available. Please 
contact:- 

J. P. WRIGHT 
television Factors 

103 Carr House Road. Doncaster 
Sole Distribution Agent 

'Phone: DON 2636 
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Underneath the 
Dipole 

5HE outside broadcast 
season is with us again. The BBC 
and the ITV programme com- 
panies have prepared their plans 
for putting on the home screen 
more outside events than ever 
before -cricket, horse and motor 
racing, show jumping, seaside 
summer s h o w s, swimming, 
athletics and agricultural shows, 
ad infinitum. Religious services, 
public meetings, theatre and 
similar " interior " outside broad- 
casts are spread fairly evenly all 
the year round, but when the 
trees begin to blossom, and the 
trout begin to rise, the outside 
broadcast crews get ready to rush 
their equipment from one event 
to another. 

Early Outside Broadcasts -and 
Telerecordings 
It doesn't seem so long ago that 

the BBC made their first outside 
broadcasts. These were, I think, 
the Coronation of King George 
VI -which was covered by one 
fixed camera at Apsley Gate, 
Hyde Park -and the horse racing 
at the Alexandra Palace race 
course. The early Emitron 
cameras used for these events now 
seem almost as primitive as a 
Daguerrotype tin -type camera of 
a hundred years ago. With one 
lens, no " zoom ", no viewfinder 
and with tripods improvised from 
film studio equipment, the BBC 
put up shows which were great 
pioneering achievements. What a 
pity that some of these early O.B.s 
weren't video -taped -a develop- 
ment which seemed utterly im- 
possible at that time. 

It wasn't long before the BBC 
improvised a form of telerecord- 
ing on film, however, and some 
of these films might well be 
brought out of the archives in a 
scrapbook type of programme. 
The quality would be poor, of 
course, as the method used was 
to photograph only one of the 
interlaced fields at 25 frames per 
second, using a standard 35mm 
cine camera. Apart from various 
photographic degradations, 

therefore, the picture was 
virtually on a standard of less 
than 200 lines. Phillip Dorté, 
who is now the Controller of 
ATV in Birmingham, was the 
instigator of many of these early 
developments on BBC television. 

Flexibility 
As for the scope of the earliest 

outside television broadcasts in 
Britain and America, the cameras 
were firmly anchored to one spot 
and had to be close to the 
terminal point of a co -axial cable 
to the Alexandra Palace, with 
high quality " music " telephone 
lines available over which the 
sound was sent. 

Nowadays, flexibility has come 
to outside broadcasts through the 
enormous improvements in TV 
cameras and their accessories, 
including zoom lenses, light- 
weight control equipment, 
smaller O.B. vans and the exten- 
ded use of microwave link 
apparatus -not to mention the 
professional polish of expert 
presentation that has resulted 
from the know -how and 

A MONTHLY 
COMMENTARY 

By Iconos 

experience of the engineers and 
producers. The costs of outside 
television broadcasts are 
enormous. The crews have in- 
creased from the original eight 
or nine engineers for a 3- camera 
truck -and production assistants, 
riggers, drivers and all kinds of 
necessary hangers -on, including 
the producers, have expanded the 
complement to anything up to 30 
or 40 people, and even more for 
very important events! 

Sparkle 
There is no doubt that outside 

television events broadcast "live" 
have a greater sparkle and im- 
mediacy than filmed events or 
even of televised events which 
have been recorded on video 
tape. The growing complications 
and costs of day -by-day O.B. 
operation already mentioned have 
made some of the ITV pro- 
gramme companies and even the 
BBC pause. But there is the 
periodic top -grade outside broad- 
cast which seems to make the 
whole vast organisation worth- 
while. The Grand National was 

Part of the Granada TV centre in Manchester - the newly completed 
administrative block. 
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just such an event and the BBC's 
expert and imaginative handling 
of it resulted in one of the most 
thrilling sporting events yet 
screened. The fifteen cameras 
strategically sited around the 
course were supplemented on a 
truck running alongside the 
course, using microwave link 
connection with the mobile con- 
trol rooms behind the grand- 
stands. A zoom lens on the 
camera covered the final scene 
of bringing in the winner, 
Nicholaus Silver, and this shot 
slowly zoomed into a close shot 
of the jockey, looking very happy, 
acknowledging the cheers and 
patting his mount. The pro- 
ducers, Lakeland, Monger and 
Vernon, resisted the temptation 
to cut away to other cameras and 
gave the viewers the opportunity 
to watch and enjoy with the 
jockey his great triumph. This 
shot alone must have lasted a 
couple of minutes, and was a 
really human high -spot. 

Thanks for the Memory 
I must confess that I enjoy 

" scrapbook " programmes of 
the days of twenty years ago, 
whether they are slightly 
academic, such as the ATV's 
Alan Taylor lectures on political 
personalities of the past or of 
light entertainment of the old - 
time music hall or " thanks for 
the memory " type. Always 
nostalgic and sometimes a target 
for satire or burlesque, the old - 
time music hall performers bring 
back to me memories of delight- 
ful visits to variety shows in my 
schooldays. 

A few of these real old -time 
performers made quite a hit 
before the war in the earliest 
transmissions from the Alexandra 
Palace, when George Robey, 
Albert Whelan, Fred Barnes, 
Lupino Lane, George Gee, Hetty 
King -and even Charles Coburn, 
made brief appearances. My 
son's friends were not always im- 
pressed with the simple but, to 
my mind,' effective presentation 
of these old -time personalities. 
The teenagers of today work 
themselves into a frenzy when 
Adam Faith, Tommy Steele, Cliff 
Richard, Terry Dene or other 
" top of the disc pops " appear on 
TV or make a personal appear- 
ance at a local cinema. These are 
some of the young stars of today, 
potential performers for the 
` thanks for the memory " shows 
of twenty years hence. By that 
time, there will be little excuse 
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for any of them to hold tight to 
a microphone stand and the use 
of fifty -seven different varieties 
of echo as their vocalising will 
probably be considered to be 
" square ". The teenagers of 
1981 will view them with 
interest, no doubt, while they 
impatiently await a colour O.B. 
from the moon on a 2000 -line 
standard! 

Colour 
It is a pity that colour tele- 

vision has become a political 
red- herring. Electrical engineers 
quite rightly point to the achieve- 
ments of several three- colour 
television systems, live or using 
colour telecine, which can be 
seen on closed circuit in Britain 
apart from those in regular use 
in America and Japan. There is 
no doubt that a diet of viewing 
colour television makes ordinary 
black- and -white transmission 
seem dull and drab by com- 
parison. But this is a case where 
too much hurry may be a dis- 
advantage. We are still tied to 
the 405 lines standard. If only 
the BBC and the Post Office had 
had second thoughts on the 
recommencement of television 
after the war, the Government 
committees concerned might also 
have had second thoughts and 
awaited international decisions on 
line standards in Europe and the 
rest of the world (excluding 
America and Japan) for 625 lines. 
The same situation seems to be 
arising again inasmuch as the 
introduction of colour TV on 
405 lines may r et a r d the 
changeover to a higher line 
standard in this country. There 

June, 1961 

is no easy answer and there are 
other factors which have to be 
considered. 

Microwave Links 

The tremendous progress 
that has been made in the 
development of microwave links 
was well demonstrated in the 
highly successful live trans- 
missions put out by the BBC in 
the complicated hook -up with 
Moscow -when spaceman Major 
Gagarin returned to that city. 
The triumphant scenes and 
speeches came over well, despite 
their long and complicated 
journey via Leningrad, Tallin, 
Helsinki, Stockholm, Copen- 
hagen, Intervision, Eurovision 
and a standards converter. The 
taped replay in the evening was 
of exceptionally good quality, 
enhanced by Richard Dimbleby's 
explanations and commentary, 
which were cut in at just the 
right moments. True, there were 
times when the picture was 
spoiled through interference 
som Itwhere along the lengthy 
line of communications, the most 
disturbing being when the whole 
frame of the picture slowly 
rolled up. But the result was 
mainly of very good quality, with 
some first -class close -ups that 
were highly emotional, to say the 
least. I had the feeling that I 
was at last witnessing a step in 
international communication that 
could benefit the world by pro- 
moting international understand- 
ing. Let us hope that this 
occasion was the first of many 
international hook -ups and that 
the next one will be in the reverse 
direction. 

PRACTICAL WIRELESS 
Chief Contents of the June 

Issu e 
Now on Sale, 1/6 
WAYS TO LEARN MORSE 

A BASS REFLEX ENCLOSURE 
A 10W ONE -VALVE TRANSMITTER 

HI -FI PRE -AMP AND EQUALISER 
TRANSISTORISED ALIGNMENT AID 

COMPREHENSIVE POWER SUPPLY UNIT 
ADDING COMMUNICATIONS FEATURES 

AN ALL -BAND 75W TRANSMITTER 
AN INTRODUCTION TO STEREO 

LOUDSPEAKER ONE -VALVER 
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MAKER'S SURPLUS 
COMPONENT BARGAINS 
WIDE ANGLE 38 MM. 

Line E.H. "T. 'Trans. Ferrox - 
eube core, 9 -16 kV 19/6 

Scanning Coils, Low imp 
line and frame 19 /6 

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

Frame Output Transformer 8/C 
Frame or line block use 

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

Cored 12/6 
DUomag Focallsers 15/- 
,100 m/a Smoothing Chokes.. 10 /8 

STANDARD 35 mm. 
Line Output Transformers 

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

Scanning Coils, Low Imp 
line and frame 7/8 

Frame or line blocking 
oscillator Transformer .. 4/8 

Frame Output Transformer 7/e 
Focus Magnets: 

Without Vernier 9/6 
With Vernier 12 /8 

200 m/a Smoothing Chokes 7/6 

GREAT TV SCOOP 
Liquidators Stock. Well -known manufac- 
turers products, all brand new. Full data 
and instructions supplied. 

110° SLIMLINE 17' TV CHASSIS 
Complete with 14 salves and 12- channel turret covering 
all Bands I and Ill. Valves: 2 PY82, 2 PL81, EY52, ., PCL12. 2 PCF80, PCL84. 3 BW6. PCL89. Uses 17in. 
C.R. tube type C17AF. Overall dim.: 19 x 12 x din 

LA4K] 'S PRICE i9 Gns. Carr. íL`86 C.R. Tube 

with C.R. tube. 224.19.6. Carr. & Ins. 19/6. 

Above Chassis lees valves. C.R. tube and Line Output 
Transformer, 99/8. Carr. 7/6. 

Line Output Transformer with EY51, 29/8. Post 2/6 

sound & Vision Chassis. Printed circuit, all com- 
ponents wired, complete with valves: 3 6BW7, PCL84, 

PCL82, PCF80. Overall size 4 x 16 x 51n. (including 
valves), 26.19.6. Carr. 7/6. Less valves, 59/8. Carr. 5/ -. 

"FIREBALL" TURRET TUNER 
Covers all 12 channels, Bands 1 and III. 1.F. 33 -36 Me /s. 
- ize 4 x gin. Complete with valves PCC89 and PCF80" 

Ls 
i.A.r I's PRICE 4716 Post 1/6. Less valves 

'r' /'J 

90° 17 in. TV CHASSIS 
Complete with 13 valves and latest 
Fireball turret covering all Bands t 
and IIl channels. Valves: 3 PCF80. 
PCC84, 3 6BW7, PCL84, PCL12, FY82. 
PL81, PY83, EY51. Overall dim: 
Ox 151x Sin. 

LASKY'S PRICE £18.19.6 less C.R. Tube 
Carr. & Ins. 7/6. 

Complete with new Brlmar C17SM 
171n. tube, 223.19.6. Carr. & Ins.. 19/6 

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

NEW C.R. TUBES 
All sizes In stock at lowest prices. 
17mn, from 79/6. Send for list. 

FERRA.NTI 17in. type TR17 /10, 
6.3 v., 0.3 amp, heater. 26.16.6. 
Carr. & Ins., 12/6. 

REGUNNED C.R. TUBES 
GUARANTEED for 12 MONTHS 

Tree Carr. 4; Ins. 
12in, round ... .25 10 0 12/6 
14ín. rect. 85 10 0 12/6 
151n. & 16 round 26 19 6 12/6 
171n. rect. 85 19 8 12/6 
211n. rect. 27 19 8 21/- 

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

ROAD, W.I. 

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

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW 
GUARANTEED 

FOR THREE MONTHS 
Ici 
Ici 
IFL 
1F3 
leDI 
I FUS 
11.4 
ici 
teto 
11.11 
185 
185 
1T4 
íU5 
3Q4 
884 
391 
MAO 
WRIT 
57.4(3 
6AK6 
SAIO 
BAMB 
BATS 

COAX. 

7/811RAS 7/- 
81- 6RE6 7/- 

89H6 6/9 Ms 6/9 
UBR7 9/9 
013,47 10/6 
6BW6 7/6 
66W7 7/- 

7/8 

/é 
e/e 
B- 
7/6 
7/8 

1- 
7/8 
6,- 

/é 
7/8 
7/8 
4/e 
ere 
8/8 

4/- 
6/- 

787 8/8 1,F96 8/- E1,40 8/6 PC1,84 7/- 
EF'a6 9/- 
EF91 4/- 
EFs2 5/8 
E UA1 9/6 
E1.R4 /- 
51134 7/- 
5984 10/- 
El'31 7/8 

E11381 10/- 
EMU 7/8 
EZRO 6/8 
5581 6/9 
RTx3C 9/8 
KT66 11/8 
N17 7/8 
N18 8/- 
N19 7/6 
N57 10/8 
PC(X14 6/9 
PCF80 6/9 
PCF82 7J- 

8D3 4/- 111178 7/8 
12A58 10/- 1)1177 8/- 
12AT7 6/- D14112 818 
18AU7 6/- DI-1150 10/- 
12AX7 7/8 DE91 7/8 
1213E6 we DK92 7/8 
129E17 10/8 DIM 8/- 

HllO 5/. 121L80T11/- DL92 7/8 
U12 4/- 12Q70T 7/8 01314 7/8 

6F12 4/. 16A5 9/- DL96 8/. 
61.160T 8/- 25ABU 8/8 E891 4/- 
+.170T 7/g MIA-1T 7/8 F,BC41 10/- 
8K70 6/8 .07,40 9/- EBFRO 8/8 
8590 8001 8/9 ECl:el 6/- 
6Q70T 8/8 AOLl 7/- ECC81 6/- 
88L70T 8/- L80T /- i.xldx 

680T 8/- 
353SW4 89/8 EC084 

E 
7/8 
7/68"/T 

i37,40T 8/- EOF80 8!8 
6VeG 7/8 53KU 10/8 F.eF82 8/9 
6X4 6/- 57813 7/8 E01142 9/- 
1X501 e/- 

e 
AF91 7/8 ECL80 8/8 

7B7 7/8 DAF98 8/- ECL89 9/8 
706 7/8 DF91 7/8 EN 41 9/- PCL89 7/- ZD17 7/6 

PL81 12/8 
PL82 7/- 
PY81 8/9 
PY82 7/8 
P Y83 7/8 
1119 11 /8 
11'lß 9/8 
U52 7/8 

1.170 7/6 
U78 5/- 
()Beal 8/8 
U(11341 9/8 
ÚF41 8/6 
0L41 8/6 
ÚY41 7/8 
W76 6/6 
W142 818 
X17 7/6 
X142 9/- 
1 150 9/- 
577 4/- 

SUPER QUALITY lie. 84 yd. PLUGS 94. SOCKETS 9d. 

VOLUME CONTROLS MIDG=T SIZE LONG SPINDLES, U.P. ewite 
4/. Less .witch, 9/8. Value.. 10K to 241, RSA, BIG v. Holden 90.. Screen, 
80.. Ooataot Cowed Rec /ides. 200v..10,, A, 8/8, 86aiA, 8/6. 

MATCHED PAIRS 
EL84 17/ -, 8V80 17/-, 6ßW8 18/. per pair. Push Pull O.P. Transformers 
for above S -160 14/e. P. a P. 1 /6. 12in. P.M. Speakers 30 84/8. Baker's 

' Belhunt" iSle, 160 15W. 90 /., P. 8 P. 2/6. 1219. Stereo Model 27.7.0. 

SETS OF VALVES 
DE91, DF91, DAF91, OLIO or 1)1,94 ..19/5 EC1142, EF41, 513041, 
DE96, DF96, DAF08, DL98 27/8 13IA1, EZ40 87/6 
1Ú3, 1F1, 1FD1, tel 87/8 1.70H42, 0F41, UBG1, 
1 Rs, IT4. 195, 384, or 3V4 19/8 ÚL41, UY41 86/- 
Postage and packing 6d. Over 41 pod free. C.O.D. 2/6. 

CLARKSON'S TUBE 
CHANGE 

6A DENISON ROAD, LEEDS 2 
Tel. Leeds 24576. 

We are now able to offer SUPER SCREEN 
TV TUBES with 12 months' guarantee at the 

keenest exchange price ever. 
Example: 

Tubes 
all types 

Cash allowance 
on return of 

old tube 
Actual Cost 

of Tube 

12 " -14" 
£5 15/- 

15 " -17" 
£6 25/- 

£ 4. 5. 0 

£ 4. 15. 0 

21" £8 30/- £ 6. 10. 0 

Carriage and Insurance 10/- extra 

These tubes are COMPLETELY REBUILT by experts, 
with the most up-to -date electronic equipment, and are 
fitted with the famous American 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 tempt of 
old tube. 
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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 
(Not boosted or reactivated) 

gin. and 12ín., 35/ -; 141n., 50 / -; 171n., 60 / -. 
All picture tested, taken from stripped 
TVs. 

REGUNNED C.R. TUBES 
(12 month guarantee) 

1211., 80 / -; 14in., 90/ -; 17ín., 100 /, 
EXAMPLE OF TRANSFORMER LIST 

L.O.T. SCAN COILS 
FERGUSON: (New) (Used) (New) (Used) 
103T. 105T 69/9 35/- 60 /- 35/- 
992/4/6/8 .. 69/9 35/- 60 /- 35/- 
PYE: 
V4, VT4, V7 52/6 35/- 55 /- 35/- 
VT7. CTM4 52/6 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 

B361 5g/9 

DÉI'1'J 4l8 
DK91 5/9 
DK92 8/- 
DK96 7/6 
DL92 6/9 
DL94 6/9 
DL96 7/6 
EB91 3/- 
EBC33 5/- 
EBF80 9/6 
ECC81 5/3 
ECtB2 5/9 
ECC84 81- 
ECF80 8/- 
ECH35 
EEECH81 

EF39: 
EF50 

ÉF91 

6/9 

áis 

3/6- 

EL36 14/9 
EL84 7/- 
EY51SE 6/- 
EY51 7/9 
EY88 - 7/6 
EZ40 6/8 
KT33C 6/- 
KT38 8/6 
KT66 15/- 
PCC84 7/- 
PCC89 8/6 
PCF80 7/- UU9 6/6 

PCL82 
PCL83 
PCL84 

PLL33 38 
PL38 

PL82 

P33 
PY8(1 
PY81 
PY82 

U3 
U24 

U28 
1.131 

U ë1 

U1 
UÁF42 
UBC41 
UCH42 

UF42 

UIL41 A6 
UL44 

UUa 

11//3 

3i9 

1v3 
9/9 

7/- 

18/8 
6/- 

1Ó18- 
9/6 

10,- 
12/- 
1E9/g 

é6 
9/- 

20/- 
2022Ì8 

7/9 
7/- 

3/9 

7/3 

18/9 
14/6 

SP41 2/3 
SP81 

5h 
U4 6/- 

6VY3 10/6 
5Z4 10/- 
6AL5 3/- 
SAMS 3/- 
6CD8 27/6 
6D2 3/- 

BF12 3/- 
6F13 7/- 
6F14 9/6 
6F15 9/6 
6L1 12/6 

1ÓF1 4/ 
1001 10/- 
lOC2 13i- 
10P13 9/- 
10P14 9/- 
12AT7 5/6 
12AU7 5/9 
2DD1 8/6 
20F2 9/- 
20L1 12/6 
20P1 10/6 
20P3 12/- 
20P4 16/6 
27SU 14/- 
30C1 7l- 
30L1 7/- 
30P4 10/9 
185BT 14/- 

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- 

D. O. B. TELEVISION 
131a 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 Valve 6d. each, C.R.T.s 12/6 inc. 
insurance. 
SATISFACTION ASSURED 

RETURN POST SERVICE 

June, 1961 

Now in its third revised, 
enlarged edition . 

TELEVISION 
ENGINEERS' 

POCKET 
BOOK 

Editor : .1. 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 I conversion 
for I.T.A.. Special fault tracing 
and alignment sections ... 

STANDARDS AND WAVEFORMS -Scanning -British transmission standards - 
Synchronisation pulses- Transmitter band- width. BRITISH TELEVISION NETWORK 
-Frequencies and stations -Field- strength maps- LT.A.- Programme companies -Loca- 
Won 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 

T vleters ltn testers- Component -Valve teetrs -É H voltmeters-Signal- 
strength meters -Valve voltohmmeters-Crystal calibrators. RECEIVER AERIALS - 
Tne dipole -Aerial designs -Band III aerials- Feeder cables- Matching- Attenuators- 
Installation- Fringe equipment- "Ghosts". INTERFERENCE-Impuise and heterodyne 
interference- Typical sources -Interference by television receivers. FAULT FINDING - 
Component deterioration -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. CATHODE -RAY TUBES -Focusing 
and deflection- Modulation- Ions- Aluminisation- Handling and replacing- Picture- 
tube salvage -Correct usage -Data on commercial tubes -Equivalent tables- Replace- 
ments. VALVE DATA ,COLOUR CODES. 
12s. 6d. FROM ALL BOOKSELLERS ... or in case of difficulty 139. 6d. from 
George !Veumes Ltd.. Tower House. Southampton Street, London W.C.2. 

TRANSISTORS 
0C44, 0C45, 0071, 0072 

all 10- each 
Red Spot 31- White Spot 416 

Crystal Diodes 
0A70, 0A8 0A8I, GD4, GEX34, 

GEX35, all 41- each 
TRANSISTOR HOLDERS I/3 each 
Connecting Wire, six assorted colours 
I yd. each colour, 1 /9, 2 yds. each, 2/9, 
10 yds. each 1016. Valveholder, can 
and spring complete 116, size B7G or 
B9A. Resistors, all values 10% +W, 
6d., IW, 9d. Condensers .01 mFd 
1000v, T.C.C. IOd. All prices post paid. 
Send S.A.E. for our Bargain list. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, HAZEL GROVE, 

STOCKPORT, CHESHIRE 

MAIL ORDER ONLY 

B.B.C. - I.T.V. - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/6. External. 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 14/-. 5 
Element, 32/6. Wall 
mounting, 3 Element. 33/5. 
5 Element, 41/3. 
COMBINED B.B.C. 
I.T.V. Loft 1 +3 Element, 
41/3. 1+5 Element. 48/9. 
Wall mounting. 1 +3 Ele- 
ment, 56/3. 1 +5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ". 28/ -. 3 Ele- 
ment loft, 52/6. S/D loft, 12 /6. External 
S /D, 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable. 
8d. yd. Coaxial plugs. 1/3. Send 6d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. T.P.) 
3B Godstone Road, Kenley, Surrey 
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Whilst we are always pleasea 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 
grtic,es which appear in these pages. WE CANNOT UNDER- 
TAKE To ANSWER QUERIES OVER THE TELEPHONE. The 
coupon from p. 487 must be attached to all Queries, and if a 
postal reply is required a stamped and addressed envelope 
must be enclosed. 

PETO SCOTT 1725 

There is no picture, raster, or illumination of 
any kind on this set. There is plenty of sound 
and the line whistle is present, also I can draw 
a spark about lin, long from the final anode lead. 
I have checked the ion trap magnet. There was 
some flashing across the face of the tube before 
the picture disappeared. The tube has only been 
in about 13 months. -W. Probert (Whitley). 

You do not say how the lin. long EHT spark was 
obtained, i.e. with the lead on or off the tube. If 
the spark was obtained " off ", and had a flame -like 
quality, which failed when replaced on the tube, 
suspect the EY86. If the EHT is quite normal 
however, check the tube base voltages, particularly 
at pins 2 and 11. 

PILOT TV 76 

The original trouble with the above set was 
lack of EHT. After changing V14 and the EHT 
rectifier, V15, I obtained a good raster and con- 
trollable contrast and brilliance. The picture will 
hold vertically but the line hold only gives a 
divided picture with partial lock. I have since 
renewed V13 and V7 by local substitution, this 
gives a steady line lock, but still a divided or 
multiple image. I have a service chart for this 
model. -S. Barker (Redcar). 

We are not sure of what is meant by "local sub- 
stitution " with reference to V13. If this means that 
the valve now in this position is not new, this is 
possibly the trouble. If a new valve does not clear 
the effect, replace R54 (150k) and check C55, C56 
and C57. 

BAIRD 1675 

The picture content of a horizontal band in the 
centre disappears, leaving the raster lines visible, 
or the picture vanishes, leaving closely spread 
blurred lines and the flyback trace. The whistle 
alters and the line output valve glows blue. The 
fault can be produced or rectified by tapping the 

cap of the CRT. The line output transformer has 
been replaced and the valves changed with no 
effect. -F Goulde_ n (Staines). 

The tube has a heater -cathode short. You should 
fit an isolating transformer with a 2V output to 
supply the tube heater independently. If the trans- 
former has a mains primary (input), the original 
heater leads to pins 1 and 8 must be kept separate 
when removed from the tube base (on no account 
connect together). 

ENCL,Sh ELL CTRFC I6TIS 
The fault on this set is a loud and continual 

howl, which the volume control cannot control, 
although it does alter the pitch of the noise. I 
have tried changing V4 (EF80), V15 (EF80) and 
V16 (ECL80) without any improvement. -A. 
Willett (Chelmsford). 

The howl is no doubt due to the 100µF elec- 
trolytic capacitor in the cathode circuit of the 
ECL8O becoming open circuit. This is wired from 
pin 3 to chassis and causes positive feedback 
between the pentode and triode sections when 
defective. The loud line whistle is characteristic but 
the H.T. smoothing capacitor, 175µF +1001.4F or 
200µF +100µF may be losing efficiency. 

BANNER B.T. II'i 
This set is perfect on channel 2 but no picture 

or sound is present on channel 10. Could this 
be caused by poor contact on the channel switch or 
valve trouble? -S. Coates (Halifax). 

You should replace the PCF80 valve on the tunes 
unit and then check the tuner coils and oscillator 
alignment if necessary. 

FERGUSON 992T 

The sound and vision on this set are good, but 
lately the picture tends to slip and some evenings 
it means that several adjustments of the vertical 
hold control are necessary. This control also has 
very limited adjustment. The picture tends to 
dim at times, which means adjustment of the 
brilliance control. -P. Lane (Windsor). 

With regard to the poor frame hold, check by 
substitution valves V12 and V13 (ECL80's). Also 
check the 150pF capacitor connected to the triode 
grid of V13. The intermittent brightness could be 
caused by an intermittent partial short in the tube 
heater. 

EKCO T164 

When the volume control is turned on full, just 
before it reaches the end of its travel, there is a 
" plop " from the speaker and the sound dis- 
appears entirely. The picture is still present 
except that it is hazy. When the control is turned 
back a bit there is another " plop " and the sound 
returns and the picture becomes normal. I wish 
to fit a turret tuner to the model and . would like 
to know the I.F. and the most suitable type of 
converter. -C. Stannard (London, S.E.10). 

The usual cause of your sound fault is instability 
in the first sound I.F. stage, (the 6F15 besides the 
local oscillator) and is normally due to a faulty 
ceramic decoupling condenser, each of which can 
be checked by bridging with a good one. The I.F.'s 
are 16Mc /s vision, 19.5Mc /s sound local oscillator 
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beating high, and a Cyldon U16H converter is very 
suitable for the job. 

COSSOR 938 

This set uses a 141K tube which is becoming 
very dim. I would like to build this set into a 

console cabinet and wonder if it is possible to use 
a 17in. tube. Will the set work with a 171K tube? 
-E. Hillman (Stoke -on- Trent). 

Your chassis, if in good working order with 
adequate width, will take a 171K (or MW43/64 or 
43/69) without modification. A slightly softer 
picture will result. 

COLUMBIA 
This set is about nine years old and has a turret 

tuner. Although I can obtain an excellent picture 
by adjusting the various visible controls, the top 
part of the picture is not visible at the top of the 
screen, only at the bottom. Width, linearity, 
vertical form, etc., are all perfect but I have not 
been able to correct the picture. -E. Chadderton 
(Oldham). 

The shift control is associated with the focus 
assembly. Early models had two thumb screws on 
the focus magnet to provide vertical and horizontal 
shift whilst later models used a shuffle plate lever 
which protruded from the side of the assembly. 

H.M.V. 1807A 

When I bought this set it was not working, but 
I managed to get it going satisfactorily. It has a 
loin. tube and is for BBC only. I would like to 
convert it to receive the ITA station. How do I 
set about this? -P. Smith (London, E.7). 

The 1807A is a TRF model (not a superhet) and 
thus a turret tuner cannot easily be fitted. You will 
have to use an add-on converter, but a certain 
amount of patterning caused by BBC breakthrough 
may be experienced. 

McMICHAEL MP17 

This set has developed a bad hum which varies 
in volume. I have reversed the mains plug and 
varied the aerial without success. It is on all 
switch positions. Sometimes the picture vanishes 
and by touching the channel switch or by pressing 
the right side of the cabinet it appears again. -W. 
Jones (London, N.9)., 

The hum is apparently due to heater -cathode 
leakage in the PCL82 sound output valve. 
This is situated on the I.F. panel, lower right side 
of this panel (not of the receiver). If replacement 
does not effect a cure, you will have to check the 
electrolytic capacitors. The imperfect tuner unit 
contact denotes that these contacts require cleaning. 
The cover of the tuner unit is removed by lifting 
one end to clear the clips and then cleaning the 
clips at the other end. The centre nut can be 
removed to release the contact disc completely. 

REGENTONE T176 

Although the picture and sound are good, at 
times the picture disappears and the screen is a 
brilliant glow with three or four very brilliant 
diagonal lines. The sound does not fail. I changed 
the EY51 and this appeared to correct the fault, 

TELEVISION June, 1961 

but after about a week the fault reappears. -T. 
Dinsdale (Bradford 3). 

The symptoms denote a heater -cathode short in 
the tube. This will necessitate fitting a 6.3V heater 
isolating transformer. 

ULTRA V8I4 

Although a new tube and new valves have been 
fitted, on switching on, the scanning collapses and 
there is just a line across the tube. When I turn 
the sensitivity up, it throws a mauve light back 
in the U25. I replaced this but the same thing 
happens. -O. Laskey (Catford, S.E.6). 

You should replace the 6K25 frame oscillator. If 
there is no difference, check the frame output valve, 
20P3, and all associated resistors and capacitors. 
It is quite normal for the U25 to glow blue when 
subjected to overload. 

MURPHY V240 

Unless there is a close -up on the screen I am 
unable to focus the picture correctly. There are 
also black lines about tin. wide at the top and 
bottom of the screen. -R. Fort (Horwich). 

Your defocusing could be caused by a faulty 
tube or a weak U25 EHT rectifier, replacement of 
which will involve the renewal of the line output 
transformer. Insufficient height can be caused by a 

low 20P3 frame output valve just in front of the 
EHT compartment. 

FERRANTI I7T3 
The ITA station has given a lot of trouble since 

it became available in this area. The picture will 
not hold and keeps flicking and jumping about, 
then failing completely, finally disappearing 
altogether. The sound is also faulty. There is 
no trouble on BBC. -J. Auld (Doncaster). 

First check the PCC84 and PCF80 base connec- 
tions and then strip the tuner assembly and clean 
the band switch contacts. The latter are likely to 
be the cause of the persistent trouble. Contacts are 
best cleaned with a recommended lubricating fluid. 

MARCONI VT68DA 

The picture disappeared suddenly, leaving only 
a faint light, the sound is working still. When the 
set is switched off I can just see the spot glowing 
faintly, gradually disappearing. I can still make 
the dim light roll up the screen. I would like to 
know how I could test the tube and the EHT 
transformer. All the valves have been tested and 
are in order. -J. Forster (Luton). 

The tube itself is most likely to be at fault but 
you should first check the tube base voltages. These 
should be; 1st anode -420V (pin 2), grid -0 -60V 
(pin 3), depending upon brilliance setting, cathode 
50 -100V (pin 6), depending upon input signal. A 
fair spark should be drawn from U151 valve if the 
EHT is in order. 

ALBA TV1436 

This set has very good sound and raster but no 
picture. I checked underneath the chassis and 
everything looks in order. I have renewed valves 

(Continued on page 487) 
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RECORDING TAPE - 
SPECIAL OFFER 

Famous American COLUMBIA (C.8.9,i 
Premier Quality Tape. Leader and stop 
font, Drawl New and boxed. Double 
Play nd other alms in stock. 

Standard Long /Play 
51m 6003.. 18 /- 900ft. .. 19/8 
6110. 900 f t. , . 18/8 120011. .. 22/6 
7In. 120Uft... 21/- 18001L .. 92/8 

Plastic Tape Spools 
On., 2/9; 51n., 3/; 3, n., 2/3: 7i u.. 3/6 

ReJ°°ed VALVES A' Prices Guaranteed 
1T4 61- Et1.82 1U/6 PCP80 9/6 
1113, 195 g6 EFSO 8/- PCL83 12/6 
384, 894 7/8 EFSB 12/8 PL81 12/8 
DAF118 9/. Et.84 8/6 PL82 9/8 
twee 9/- FVbh 9/8 PL83 10/8 
01i98 9/- EY.86 10/. PYel 9/6 
151.98 9/- E1.80 7/8 Pl'82 7/8 
Et LNO 19/6 PC C84 9/8 (525 12/8 

"6 plus 1" TRANSISTOR RADIO KIT 
TRANSISTOR BARGAINS! 

Sensational NEW REDUCED PRICES! 
LATEST TYPES - 1st GRADE BVA 

Milliard C,E,V. 
01544 10 /8 Mixer 874 '41/Ih 
OC4i 9/6 I.F. 873 9/- 
OAst 3/6 Diode GERM 8/6 
0Á31D 7/6 Driver OETl14 16/8 
Set of Mullar. 6 Trans. 1 Diode, '416* 
But of 080 4 Trans. 1 Diode. 4¢/ -. 

All Poet Free. 
DON'T MISS THESE BARGAIN, 

PRICES -ORDER NOW! 

- UNBEATABLE VALUE - 
Mfrs. Current Production Offer -A For- 
tunate bulk purchase enables us to otter 
one of the season's most outstanding 
bargains in Portable Transistor Radio 
Kite. This kit 1s a modem, sensitive 
quality circuit Receiver Unit with all 
the latest restores. Six latest Transis- 
tors and 1 Diode, Printed Circuit, Med. 
and Long Waves, Ferrite Aerial, Car 
Radin Input, 4w. Push -Pull output into 3 ohm Speaker, Calibrated Dial 
and Slow Motion Tuning, etc. Size: approx. o x 24m. 

Kit, Including printed circuit and 
component:. £5. 5.0 P & P. 2/6 

Set of 6 Tra°uletore and 1 Diode £2. 5.0 p. A P. 6d- 

Complete Kit -Bargain offer -only £6.19.6 p. A p. 2/6 
3 ohm Speaker, 7' x :19' 15/0. 

Send Ion leaflet (3d. stamp) and Judge for yourself) 

PORTABLE TRANSISTOR RECORD PLAYER 
BARGAIN O ?FER 

8 v. operation (2 E/R Type 800 beta) 
1 watt Push -Pull output 
4 latest O.E.C. Transistors 
S ohm 7 x 41o. Quality Speaker 
GARRARD Fidelity Gram. Unit 

1 Watt 
4- Transistor Amplifier 

High quality unit with negative feedback giving 1 watt 
Audio output Into 3 ohs, Speaker. 

AMP KIT only £3.19.6 Carr. 
11 ircd and tested. 17/6 r tra. 

SEND FOR DETAILS NOW 

ONLY A FEW ITEMS ARE LISTED FROM OUR 
COMPREHENSIVE STOCK. 
WRITE NOW FOR FULL BARGAIN LISTS, 8d. 

LIMITED 

BARGAIN 

OFFER! 

COMPLET: RECORD PLAYER KIT 
13 Units) only £7.19.6 Carr. 3/8. 
Circuit diagram, lull technical spec. 
and constructional details (free with 
kit), 2 /8, poet free. 
Sire: 11 x 9 x 51m 
Dolour: Two -tone Red /White with 
Polka Dot relief. Alternative Blue/ 
Pewn with Polka Dot relief, 

* CABINET Incl. Motor 
Board and 7 x 4 in. 
Speaker, 39/6. Carr. 236. 

* GARRARD BA l Gram 
wt, 59/6. Carr. 2 /6. 

RADIO COMPONENT 
SPECIALISTS 
70 Brigstock Road, Thornton 

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

Terms. C.W.O. 
or C.O.O. post 
and packing up 
to lib. 7d.; lib. 
III; 31b. I16; 

Sib. 21 -; IOIb. 
219; ISIb. 3K. 

"SABRINA" 
STILL WELL IN 

FRONT 

LOWER PRICES for 12 Months guaranteed 
tubes. 

COMPLETELY REBUILT 

ALL TYPES (including electrostatics) 

FOR ONE MONTH ONLY TERMS, 
extended to cover this month's issue of 
Practical Television. 

12" to 17 ", One Price E5.10.0 (C.W.O.) 
21" also available at £8.0.0 

Including Free Passenger Transit and 
Insurance. (Old tubes not required.), 

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

BANBURY, OXON 
Telephone 2390 

R 
E 
P 
L 
A 
C 
E 
M 
E 

N LI extra without old tube, refundable if old tube 
received within 14 days. 

TAPE RECORDER AMPLIFIER 
£7.19.6 

Compact, well designed 6 valve amplirler. 
Output 3.3 watts. Input for Mlropnone, 
Radio and Gram. Size. 81 x 3 a 411°. 
carr. 4/8. 1.2 months' guarantee. Terme 
available. Extras: Dial plate including 
sockets and superimpose switch, 8/11. 
Knots, 2/6. 

21 in. 99/6 
17in. 90/- 
15, 14, 12in. 70/- 

H. P. 
T 
E 
R 
M 
s 

12 months' guarantee 
Ins. Carr. I5/6. 

* SPECIAL OFFER * 
6 MVLLARD TRANSISTORS & DIODE 
1-0081D , . .. 6/94. ea. 
2 -O08I . .. 8 /9d. ea. Only 
1 -0C44 .. .. 9 /9d. ea. 47/8. 
2 -OC46 ., .. 9196. ea. Per Set 
and Diode .. .. 1/3d. ea. Poet FREE 

TV VALVES 
SALVAGE GUARANTEED 
2/9 sash 30 /- doz. 
1i F1, 6P13, 6K25, 6957, 
IUFI, 10P14, EF80, EY51, 
PLIS, 1/801, CGS. 
9/9 each 60 /- dis. 
OV6, 12.41/7, 20F2, 20L1. 
20P1, EBFCO, EL081. 
ICOU82, ECF80, ECLSO, 
EL3S, PC1,80, P0(384 
PL88, Pizìl, PL81, PLe3, 
PY81, P7,,90. 
26024her ta3ei on Rat. 

Poet on 1 valve -7d. Poet 
on 8 -1)6. Poet on 12 -2re. 

R 

E 

B 

u 

L 

T 

SPEAKER SALE! 
8/9 

E9man °facturer's salvage 
"Money Beck Guaranteed." 
5, 6, 81n. and 7 x 41n. P. A P. on 
1, 219, or 2, 3/9. 

EXTENSION 
SPEAKERS 

9 9 
Pin. P.M. Speakers tied Into polished 
cabinets. Standard matching to any 
receiver. (Complete.) Switch and sex 
Included. P. A P. 3/9. 

DUKE & CO. (LONDON) LTD 
621/3 Romford Road, Manor Park, E.12 
ILFord 6001/3 Latest Free Catalogue 
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LAWSON 
DIRECT REPLACEMENT 
Reprocessed TUBES P 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

100- "MICRO FINE. ALUMINISED 

75 

LICHT 
OUTPUT 

5O 

25 
SIMILAR TUBE REBUILT 

OR REGUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

LAWSON TUBES 
156. PICKERSLEIGH RD MALVERN. Worcs. 

TEL. 3798 

FULLY GUARANTEED 12 MONTHS 

)un, l"1,1 

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

Don't risk a "dead screen ", enjoy the brilliant crisp high 
definition of a LAWSON TUBE. Tubes which are absolutely 
BRAND NEW throughout (excepting the glass), and which 
incorporate the very latest CRT improvements. New silver 
activated screens, micro fine aluminising, high efficiency gettering, 
plus Brand New exact replacement electron guns by Britain's 
premier manufacturers, Mullard, Mazda, Emiscope, etc. 

ALL MAKES AND TYPES BY RETURN 

12" - £4.10.0 
14" - £5.5.11 

15 -17" - 1',5.15.41 
2111 - 
CARR. and INS. 716 

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

10' 
Gladly refunded 

if you wish to return 
your old tube 

(excepting 12 ") 

ANEIV -PRACT /CAL WAY 
of UNDERSTAND /NG' 

..Your Career 

FOR ..Your Own Business 

..An Absorbing Hobby 

Radio a Television 
Electronics 

Including: Transistors; VHF1FM; Hi -Fi equip- 
ment; Computers; Servo -meths; Test instru- 
ments; Photo- electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising in 
electronic training systems -offers a new sell - 
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! Fill in the coupon below, for full particulars. 

MIR MIMI =0 M, 

RADIOSTRUCTOR 
LEADS Tf [E WORLD 
IN ELECTRONICS TRAINING 

POT NOW. 
TO RADIOSTRUCTOR (DEPT. G.40) 
READING, BERKS. 

Please send brochure, without obligation to 

*Name * 
Address BLOCK 

CAPS 
PLEASE 

(We do not employ representatives) 
_ 
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(Continued from page 484) 

on the tuner, PCF80 and PCC84 and PCF80 on 
video A.P. and two EF80 pentodes, The tube and 
the voltages at the base connector have been 
checked and seem to be in order. When the set 
is switched off there is no pin -point spot. The only 
thing that has appeared since the fault began 

is a very poor picture with a pulsatory black line. -R Eames (Goldthorpe). 
You should check the GEX34 diode detector, also 

the limiter diode and detector choke to the video 
grid -stoppers (3311). If there is still no picture 
although the raster is bright when the brilliance is 
advanced check the H.T. supply to both I.F. 
amplifiers and the video amplifier. 

FLYWHEEL SYNCHRONISATION 
(Continued from page 458) 

lines. Secondly, the grid leak R4 is returned to 
a point sufficiently positive to carry the whole 
sine wave above zero. These two precautions 
ensure that g3 is always at zero at a sync pulse, 
for any point on the sine wave can rise above zero. 
As soon as gl permits conduction g3 falls to 
zero. Although C10 and C11 are therby charged, 
the short time constant and positive supply to R4 
ensure that they discharge sufficiently to let g3 
again be positive before the next sync pulse arrives. 
(Unless the next sync pulse lies a long way further 
down the sine wave, which condition could not be 
anywhere near pull -in.) Once pull -in is achieved, 
the capacitors receive charge continually at the tip 
of the sine wave and build up charge to lower g3 
near to zero voltage. But, if sync is lost momen- 
tarily, the charge is lost in a few lines. In fact, 
operation out -of -sync is just as if g3 were always 
at zero voltage for all practical purposes. 

In the receiver in question, the convenient source 
of +15V is simply the frame output valve cathode. 
At A (Fig. 13), we obtain the sync waveform 
negative -going, separated from the picture, and 
frame sync can be derived from this point. 
Performance 

Again, we can compare the performance against 
our stated requirements. This discriminator is not 
balanced and noise on the sync pulse does change 
the output. However, apart from the flywheel 
filter, the effect of noise is also cut down by heavy 
clipping of the sync pulses by R2. Fundamentally, 
on interference, the performance of this circuit 
should be poorer than the previous one. Even if 
adjusted to the centre of the pull -in range, inter- 
ference leads to a changed discriminator output. 
When interference produces at the control grid 
apparently long sync pulses, the rise in conduction 
period is limited by the g3 action. The inter- 
ference that prevents gl coming on is more serious 
as there is no guard against its effect in the circuit. 
Even so, its after effect is mitigated by g3 for 
when sync pulses are restored, they run through 
the whole (now out of sync) sawtooth in the first 
few lines. This produces, as we have seen, dis- 
criminator output equivalent to the centre of the 
pull -in range and sync is rapidly restored; g3 also 
guards against spurious sync pulses except when 
they fall very close to the real sync pulse. In the 
field, the circuit proved to be very successful, even 
in Ireland where fringe conditions are of the 
fringiest. 

It is perhaps worth mentioning that the dis- 
criminator type of circuit with a closed control loop 

Sine wave 
at junction 
C9, C 12,etc 

Line 

Sawtooth 

Sync, pulse 

Zero 
Cut -off 

93 of 
discriminator 

Frame 

-Zero 
-Cut-off 

Fig. 18. Four waveforms in the circuit shown in Fig. 
13. 

is not confined to flywheels; AFC of oscillators 
for frequency changers is another application and 
also the locking of colour reference oscillators for 
colour television receivers. The closed loop con- 
cept is the fundamental basis of all servo- 
mechanisms. 

(Acknowledgements are due to N.V. Philips 
Gloeilampenfabrieken N.V. and Philips Croydon 
Works for permission to reproduce the circuits in 
this article.) 

a 

QUERIES COUPON 
This coupon is available until JUNE 22nd, 1961, and 
must accompany all Queries sent in accordance with the 
notice on page 483. 

PRACTICAL TELEVISION JUNE, 1961. 

7 

Published on the 22nd of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street, London, W.C.2, and printed In England by WATMOUGHS LIMITED. Idle. Bradford and London. Sole Agents for Australia and New Zealand: GORDON & GOTCII (A/sial. Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year; Inland 51.2.0. Abroad £1.0.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post. 

www.americanradiohistory.com

www.americanradiohistory.com


488 Practical Television Classified Advertisements June, 1961 

SETS & COMPONENTS 

RECLAIMED VALVES, tested and 
perfect; all one price, 51- plus 6d. 
postage each. Also surplus new 
valves, guaranteed. S.A.E. for list. 
New valves bought. LEWIS, 46 Wood- 
ford Avenue, Ilford, Essex. 

REBUILT TELEVISION TUBES -12in. 
£5; 14in. £5;10/ -; 17in. £8/10/ -. 
Twelve months' guarantee. 10 /- car 
TRANSISTORS, WHITE SPOT 5/ -; 
RED SPOT 5/; YELLOW /GREEN 5/8; 
RED /YELLOW 7/8; C R Y S T A L 
DIODES 1/ -, 2/ -, 4/8. ELECTROLY- 
TICS, all values; CONDENSERS, 
silver and paper. RESISTORS, all 
types; RECLAIMED VALVES, most 
types, 5/- each. AIRSPACED CO- 
AXIAL CABLE from 6d. per yard. 
B R A Y H E A D TURRET TUNERS 
£619/6; REPLACEMENT VOLUME 
CONTROLS. TRANSFORMERS, 
TELEVISION and MAINS; SMALL 
PARTS REPLACEMENTS and 
numerous SECOND HAND COM- 
PONENTS. Stamped addressed 
envelope please with all enquiries. 

DEVIZES TELEVISION SERVICE 
29 -30 The Nursery. Bath Road. 
Devizes, Wilts. Tel.: Devizes 1100. 

ST. HELENS 4248 for Television tubes. 
S.A.E. list. DARWINS, 45 Shaw St., 
St. Helens Station, Lanes. 

TELEVISION TUBES! 1st quality, 
new guns. Year's guarantee, most 
75/- exchange. Rescreened from 85/ -, 
3 Pank Ave., New Barnet. BAR 1934. 

ELECTRICAL - - - - 

FACTORS 
OFFER THE FOLLOWING 

UNREPEATABLE BARGAINS 

Brand New Television I2in. Tubes, 
Type M.W. 31 -74. L2.19.6 (Carr. & ins. 12/6) 

8 -watt Push -pull Amplifiers, EL84 x 
EL84, ECC83, EZ80. Complete production 
line purchased, enables as to sell at E2.15.0 
(carnage 2/6). 

Beautifully made American Telescopic 
Car Aerials, heavily plated. Were £2.10.0. 
OUR PRICE 24/- (carriage free). 

Fantastic clearance of Stereo Amplifiers, 
including two Mullard ECL82 and EZ80, 
pilot lights, knobs, one speaker circuit 
diagram, etc. £2.19.6 (carriage 3/6). 

Rigidly tested Television Valves, indivi- 
dually boxed, 31- to 716 each. 
Television Chassis, complete less valves, 
301- (carriage 5/ -). 

TELEVISION COMPONENTS AT 
BARGAIN PRICES 

Please write for your individual requirements. 

S.A.E. for Free Lists. 

4 HENDERSON ROAD 
EASTNEY : PORTSMOUTH 

RATES: 4/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Television" 
'rower flouse, 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 451 -. 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 0.P. 
TRANSFORMERS 

Pye V4'7, VT4 ;7, 5216; LV30, FVI, 5216. 
Ferranti 14T2/3/4/5, 451-; T1225, 62/6. 
Ferguson 992 /6/7/8, 6619. 941 -55, 5716. 
Ekco T221/231, 501 -; TI61 etc., 451 -. 
H.M.V. 1824 -9, 5816; 1840 -8, 59/6. 
Cossor 930 -9, 5816; 916 -25, 751 -, 
Alba T301/504, 45/ , 362/441, 4716. 
Murphy V240 /250, 62/6; V200, 49/6. 
Ultra VT9 -17 etc., 10816, with U25, 
Bush TV24, 66/6; TV53, 651 -; TUG34, S gns. 
Philips 1114U, 9118; I768U, 102/6. 
Peto -Scott TVI411 -I5, TVI711 -15, 4916. 
Pilot TV /CV -76, 77, 84, DDC87, 751 -. 
New Scan Coils for Pye, V4/7, VT4 /7, 6216 
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, IS / -, plus P. & P. 
Guaranteed Valves, EF80, IOFI, 6F1, 
EF9I, EB9I, U Series, all 416. P. & P. 6d. 
Cabinets, all types from only 51 -. 

TELEVISION CONSUMER 

SERVICES LTD. 
28 BROCKLEY CROSS, S.E.4. 

TlDeway 5394 

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

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 
New Gun fitted in every tube. 
12, I4in. £4.10.0 
15, 17m. £5.10.0 
21 in. £7.10.0 

TERMS C.W.O. 
Carriage and Insurance IO /- extra. 

Allowance made on old tubes. 

DAVIS (CR TUBES) LTD. 
34a CHURCH STREET 

EASTBOURNE 
Phone: 3279 

SETS & COMPONENTS 
(continued.) 

Television Picture Tubes 
Slats ul act u fers (:uii ran Lee 

Twelve Months 
Tubes for All British -made Sets 
10 inch , - . - .. £4. 0.0 
12 inch .. - - - . £5. 0.0 
14 inch .. - . .. £5.10.0 
15 inch .. . - - - £7, 0.0 
16 inch -- .- .- £7. 0.0 
17 inch -. .- .- £7. 0.0 
21 inch - - . - £8.15.0 
32/6 with order. 20/- monthly. 
NEW tubes for ALL HMV & 
Marconi TV sets from ¿5 to L7. 
Carriage 12/6d. 
4 speed auto -change record players 
15 gns. 18# gns. AM /FM Radios for 
12 gns. 
TAPE RECORDERS 30% below 
list. 
Despatched B.R.'s Passenger. 48- 
hour service. 

Cathode Ray Tube Service 
35 BROOMWOOD ROAD 

ST. PAUL'S CRAY, KENT 
Orpington 21285 

RECLAIMED TV Components and 
Sets. Tubes (40/ -); Sets (30/ -); 
Chassis (10/ -); Valves. S.A.E. for 
list. VIDEOPART. 8 Kingsmead, 
Cuffley, Herts. Tel.: Cuffley 2010. 

In Scotland 
HEAT LUE 

for Better Value 
COMPLETELY REPROCESSED TUBE 

(NEW GUN, RESCREENED, 
ALUMINISED) 

12.6v. and 6.5v. 0.3 amp., 
17 and 15ín. Types .. ... £6.10,0 

12.6v. and 6.5v., 0.3 amp 
14in. Types ... .., ... £6. 0.0 

I2v., 15in. Types ... ... ... O. 0.0 
2v., 12 and 15in. Types ... ... £6. 0.0 

Electrostatic 90 degree and 110 degree tubes 
101- extra. Carr. paid. 

101- ALLOWED ON OLD TUBE 
Terms arranged. 

FERGUSON 
14ín. BBC and STV Consoles ... f12.10.0 
14ín. BBC and STV Receivers ... E10.10.0 
17in. BBC and STV Receivers ... E19. 0.0 

COMPLETELY OVERHAULED AND 
FITTED WITH COMPLETELY 

REBUILT TUBE 
with One Year's Guarantee 

L5 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 

Offen 
S/H TV in 
First -class 
Condition 

I2in. E5.0.0 
14ín. E7.10.0 
all 5 channel) 
+ 151. carriage. 
Guaranteed 

VALVES 
10F1, 6/ -; IOC2, 
1016; 20DI, 
6FI, 51 -; SP61, 71.; 6K25, 8/ -; 20P1, 101 -; 
PZ30, 6 / -; P1.33, 71 -; ECL80, 61 -; EB91, 
61- Plus 6d. post. 
5/H I2in. Tubes, 501- plus 716 post. 
Modern 13 Channel, 17in. Pye, E16.10.0. 

. plus 15/- carriage. 

TV TUBES, New Gun 171n. £4/10/0. 
Twelve months' guarantee. Dealers 
suppled. Aerials and Coax cheap. TV 
ELECTRIC & CYCLE CO., 1 High St., 
Chalvey, Slough. Tel.: Slough 21880. 

" HEATH K ITS " can now be seen In 
London and purchased on easy terms. 
Free brochure DIRECT TV REPLACE- 
MENTS LTD., Dept. PT/22/5. 138 
Lewisham Way, S.E.14. Tideway 6666. 

Television Tube Shop 
now stock 

Tubes for every make of set 
OVER 600 TUBES ALWAYS IN STOCK 

12 inch Mullard type ... 
12 inch Mazda type ... ... 
14 inch Mullard type ... ... 
14 inch Mazda type ... ... 
15 inch Mazda type 
16 inch G.E.C. & Mullard type 
17 inch Mazda & Mullard type 
17 inch G.E.C. & Brimar type ... 
21 inch Mullard type ... ... 

E4. 5.0 
E4.15.0 
ES. 5.0 
E5.10.0 
E5.15.0 
[6.12.6 
E6.10.0 
£6.15.0 
E8. 0.0 

Add 10/- for insured carriage to your door 
within 48 hours, or 5/- via B.R.S. 

All tubes tested before despatch and guar- 
anteed for 12 months. Guarantee cards 
enclosed with each tube. 
Special Purchase of 110 °, 17 inch tubes - 
Slight mark, Guaranteed for 12 months. 
Magda CME 1703}replace AW43.88, E6. GEC 7405A 

Shop Soiled Tubes. 
(Slight scratches or marks) Guaranteed 12 
months Ideal for second set. I2in. 3/18, 3/31 
3716. MW3I -74 501 -, 14in. MW 36-44 5216. 
CRM 141 551-. 17in. CRM I7I, MW43.64 601-. 
Others available from time to time. Please 
enquire. 
Service Engineers 
Our Rebate Scheme shows real savings - 
send for details. 

TELEVISION TUBE SHOP 
48 Battersea Bridge Road, S.W.I I 

BAT 6859 

lust South of the Bridge Open Saturdays. 

SETS & COMPONENTS 
(continued) 

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

At No Extra Charge 
12 Months' guarantee 
12" t& 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 

14in.. TELEVISIONS. BBC /ITA. newly 
fitted rebuilt tubes. To clear £8. 
Tube guaranteed 12 months. Callers 
only. NU -GUN TELETUBES LTD., 3 
The Mews, Duckett Road, N.4. MOU 
2903. 

SALVAGED VALVES 
Now from 113 each 

New and Boxed Valves 
all at 101. each 

Send 9d. for full list of valves 
and components. 

ARION TELEVISION, 4 Maxted Road 
S.E.15 

NEWX 7152 

TUBES - AERIALS - VAIA LS 
Regunned tubes, guaranteed one year. 
pricey from 64.12.6. Revaeuumed 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, 64.12.6. New 
TV sets and transistor radios supplied, ask 
for quotation. Low loss co- axial. 1/1 yd.; 
Standards 6d. yd. 
Diplexers, 8/8 each. Chromed car aerials, 
10 /- each completed with head and plug, all 
types quoted for. All Items carriage 
extra. S.A.E. for lists. 

G. A. STRANGE 
BROADFIELD, NORTH WRAXHALL 
Nr. Chlppenham, Wilts. Tel. Marshfield 308 

LIVER TUBES 
Fully Guaranteed 12 months 

All makes-12" to 21' 

Blane & Martin 
Electronics 

70 HIGH STREET 
WAVERTREE 
LIVERPOOL 

Details on request 
Tel. SEF. 3428 

SETS & COMPONENTS 
(continued) 

SPARES-VALVES-TUBES 
NEW, EX- EQUIPMENT or SURPLUS 
6H25 4/8 
1001 4/6 
10F1 4/6 
10P13 4/6 
10P14 4/6 
20D1 3/- 
20P1 4/8 
2751f 10/- 
18513T 12/8 
1386 4/6 

E1321 £/- 
ECL80 4/6 
EF80 £/- 
EF91 £/- 
EL33 4/8 
EL39 416 
EY51 4/8 
KT38 4/8 
PCCS4 4/8 
PCF80 4/8 

PL33 4/8 
PL38 10/- 
PL81 

Pá1 v8 
PY80 4/6 
PY81 4/6 

Ú2 7%8 
U801 1216 

Pre -war 4, 5 7 pin types, 5 / -, postage 6d. each 
NEW TRANSISTORS. Red Spot, 2/ -: 
0C44, 0C45, OC72, 10 / , 
SPEAKERS: 6, a, 7 x 41n., 5 / -: Opt, Tr., 8/6. 
Send S.A.E. with enquiries or for full list. 
"ST. JOHN'S RADIO ". 156 St. John's Hill, 
London S.W.11. Phone: BAT 9808 

RADIO & TV SPARES 
LINE OUTPUT TRANSFORMERS 
All types of spares for all makes and 
models. List 3d. 
All types of spares for all makes and 
models. List 3d. 

GUARANTEED VALVES 
EF91 3/- EF80 5/-, 88'1, 10F1, PCC84 618, 
20E2, U1;41. 7/6. Postage ed. List 3d. 

SERVICE SHEETS 
List e000 Models, 1/ -. S.A.E. Enquiries 
Hamilton Radio ('RA. 13 Western Rd., 

St. Leonards, Sx. 

BOOKS 

FIND TV SET TROUBLES IN 
MINUTES from that great book 'The 
Principles of TV Receiver Servicing 
10/0 all book houses and radio 
wholesalers. It not in stock from: 
Secretary, I.P.R.E., 20 Fairfield Road, 
London N.8. 

SERVICE SHEETS 

SERVICE SHEETS Radio, TV, 5.000 
models. Lists 1/-. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 
FAULTFINDER FILES (TVI showing 
common faults Obst each receiver is 

iprone 
to and other useful servicing 

nformation, 2/ each. List Od., plus 
postage. S.P. DISTRIBUTORS, 44 
Old Bond Street. London W.I. 
SERVICE SHEETS. TV 4/- 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 Show 
Street. St. Helens, Lancashire. 
SERVICE SHEETS (1930 -1961f from 
1/- with Free Fault -Finding Guide. 
Catalogue 6,000 models 1/-. 125 
Radio /TV Sheets covering 370 pop- 
ular models 20/ -, B.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 
by return? Service Sheet List 1/ -- Also 
Manufacturers' Manuals 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.I. 

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

(continued on next rage) 
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TV PHONE 
TRANSF11R1IERS BY 3 p.m. 
SENT SAME DAY C.O.D. ON 
ALL ITEMS BELOW in STOCK 

LINE OUTPUT TRANSFORMERS 
Makes Models Prices 

ARGOSY: T2, CT V517 .. .. .. 59/8 
DECCA: D17 k C .. .. .. 59/8 
DEFIANT: TR1753 .. .. 59/6 
R.O.D.: 6017T, 7017C, Ca4 .. .. 59/6 
REGENTONE: 17C, 17T, 17 Comb... .. 59/6 
BAIRD: 2014, 2017, 2114, 2117 49/6 
COSSOR: 930 6 T, 931, 933- 4.5,937,938 

& A & F, 939 & A & F, 943 T, 
946 . . .. - 59/6 

H.M.V.: 1428 5.A, 1825 & A, 1926 & A, 
1827 & A. 1829 & A .. 65/- 

MARCONI: VT68DA, VT69DA .. .. 85 /- 
SOBELL: T817, T346 .. .. .. 63/- 
FERGUSON: 306T, 308T .. .. .. 63/- 
H.M.V.: 1865, 1869 .. .. 63/- 
FERGUSON: 9927997T, 9987 .. 69/9 
PYE: V4, VT4, V7, VT7, CTM4 .. 55/- 

All other makes available (8.5 days) 
B.A.E. ALL ENQUIRIES 

LINE BLOCKING O8C. TRANSFORMERS 
ARGOSY: T2.2, CTVS17 .. .. 8/0 
DECCA: 1114, D17, 017C .. 8/6 
DEFIANT: TR1454.5. 6,1552, 1754.5 -6 .. 8/6 
MARCONI: VT63DA . .. .. 8/6 
REGENTONE: 14 -5.7T, 143T, 173T .. 8/6 
R.O.D.: 6012.4 -5.77 serles 6/6 

H.M.V.: 1824 & A, 1825 6 A, 1826 & A, 
1827 & A, 1829 & A,1840.1.2- 
3- 4.5.6 -7-8 . 14/8 

MARCONI: VT68DA, VT69DA, VT150, 
VC & VT151, VC152-3 .. 14/6 

FERGUSON; 992T -997T, 998T .. 18/9 
PYE: V4, VT4, V7, VT7, CTM4 - 18/9 
FRAME BLOCKING OSC. TRANSFORMERS 

ALBA: T301, 304, 312, 372 & B, 394, 
483 & B aeries .. .. 12/9 

ARGOSY: TB -3, CTV517 .. .. 12/9 
DECCA: D14, D17, D170 . 12/9 
DEFIANT: TR1454 -5. 6,1652,1754.5.6 .. 12/9 
MARCONI: VTOSDA .. .. 12/9 
R.O.D.: 6013.4 -5.7T aeries .. .. 12/9 
REGENTONE: 14 -5 -7T, 143T, 173T .. .. 12/9 
VIDOR: CN4216, CN4225 lea 12/9 
PHILIPS: 3860, 4850, 492U, 6830. , 

704A, 15020 .. .. 1w- 
STELLA: 15220 . 15 /- 
PHILIPS: 1400A, 1700A, 1800A, 2347A 15/- 
PHILIPS: R.H.T., OecTx.1400A,1700A 

1800A, 2347A 15/- 
PHILIPS: 1101U, 12000 & VF, 1400A 

2337A, 23476 18/- 
PHILIPS: 11140M, 115U, T61437Ú, 

1448U & /45, 1726U, 1746 U 
/45, 1747U .. .. .. 18/- 

STELLA: 831411, 8317II 16/- 
PYE: FV1 &C,FV2C,V2,FV4C &ODL 11/6 
PAM: 904, 908, 952.2.4, 958 11 /8 
LETICTA: T105, 107.8,110 -1 -2d- 5.7.8 -9, 

T120 . 11/6 
FERRANTI: 14T3- 4,6 -6, 17T3- 4 -5 -6, 2074- 

6-8, 21E5 -6, 24X4, T1325, 
1623, 1825 .. . .. 14/8 

SOBELL: T917, T144, T145, & C, T174& 
C, P550174, T175 & LC, TEO 
175, T274, T277, T346 .. 15/- 

BANNER: BT114, BT117 & C .. .. 15 /- 
COLUMBIA: 503, 505.8 . 15 /- 
R.M.V.: 1814, 1816, 1821, 1824 & A, 

1825 & A,1826 & A, 1827 & A, 
1829 & A, 1840, 1841, 1842, 
1843, 1844, 1845-6-7-8 . 14/0 

MARCONI: VC59DA, VT59DA, VCBODA, 
VC62DA, VT68DA, VT69DA, 
VT150, VC & VT151, VC152.3 14/8 

PYE: V4, VT4, V7, VT7, CTM4 .. 11/9 
All Makes Available 

FRAME OUTPUT TRANSFORMERS 
BANNER: BT114, 117 & C .. .. 25/- 
COLUMBIA: C503, 0505, C506 25 /- 
SOBELL: T817, T121, T122, T143, T144, 

T145 & C, T171C, TRO174, 
T175 & LC, TRO175, T176, 
T224, T274, T277, T346 .. 25/- 

PYE: V4, VT4, V7, VT7, CTM4 .. 28/8 
FERGUSON: 992.9987 .. 21 /- 

All Makes Available . ilable 
SCAN COILS 

PYE: V4, VT4, V7, VT7, CTM4 .. 59/8 
FERGUSON: 992T -998T aeries 59/6 
RECO: 7217, TC178, TC189, T205, 

7206, TC207 . 29/6 
All Makes Available for ALL Models. 

S.A.E. ALL ENQUIRIES 
Post and Packing all items, 1/6. C.O.D. 1/6 extra. 

Wyndsor Television Service 
ST. ALBANS ROAD 

BARNET, HERTS. 
BAR 1769 Closed Thursday 1 o'clock 

FOR SALE (continued) 

100 BAYS Brand New Adjustable 
Steel Sheaving, 721n. high x 34in. 
wide x 12in. deep: stove enamelled 
dark green, sent unassembled. Six 
shelf bay £3/15/0. 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: - 

121n. BBC from £5. 
12ín. and 141n. BBC /ITA from £10. 

Regunned CRT £6 extra 171n. from £25. 
Send for Lists. Carriage Paid. 

CADMAN'S 
SERVICE DEPARTMENT 

BRYAN STREET, HANLEY 
STOAT: -ON -TRENT 

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

TAYLOR 45e Valve Tester with CRT 
adaptor £15. Televet type 877 £30. 
DEW, 55 Liverpool Road South, 
Maghu'.1, Lancs. 

Star TV Tubes 
70f- 

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

C.W.O. Carriage 716. 

WHY PAY MORE? 
new guns, 12 months' guarantee. 

also 201- each 
I2in., 14ín., Part Exchange Televisions 

ARTHUR SLARK 
43-45 Thicketford Road, Tonge Moor, 

Bolton. 
Phone: 6684. 

VIEWMASTER 12ín, console, double 
sideband 4SMc /s. What offers? 
Particulars from Box 25. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20 Extension. 
Shepherd's Bush Market, London 
W.12 (Phone: SHE 30521. 

TURRET TUNERS 
BRAYHEAD 58.19.6 

Brand New, any area, complete with fitting 
instructions. State set and 2 channels, 10 
M/c only. EXTRA COILS 10/6 per chaneL 
RECTIFIERS -CONTACT COOLED. 
14RÁ1282 (FC101) type, 250 v., 250 mA, 18/6; 
14RA1283 (FC31) type, 250 v., 300 mA, 17/6; 
360 etA, 19/8. 
RECTIFIERS -FIN TYPES 
Equive. for RM4 250 v., 250 mA, 14/.; RM5 
250 v., 300 mA, 17/6; 14A989 400 mA, 16/8; 
14A86 18/6; 14X87 20 /.; 14A100 22/6; 14A124 
22/8. 
CABYMETERS. A10, 14.17.6: B20, 60.10.0. 
with either meter 36 mixed resistors, Od. only. 
ARMCHAIR EXTENSION VOLUME CONTROL 
unit for TV, Radio Amplifiers, etc. Easily 
fitted, perfectly safe, 22/8. TRANSISTOR 
OCIO 27/ -. 
Cash with order. Poet Free. C.O.D. 2/6. 

DURHAM SUPPLIES 
175 Durham Road. Bradford 8. Yorkshire. 

FOR SALE (continued) 

COSSOR 339 Scope. good condition. 
Manual. Offers. Box No. 26. 

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. U801, 30P4. etc. 
Best cash prices by return. DURHAM 
SUPPLIES. 175 Durham Road. 
Bradford 8, Yorkshire. 
RELIABLE DISTRIBUTORS for well 
known Television Tube Rebuilders- 
All areas. Full details from Box 
No. 27. 

SITUATIONS VACANT 

PYE 
TELECOMMUNICATIONS 

of 

CAMBRIDGE 
require 

TEST ENGINEERS 
The Company is engaged in the manufac- 
ture of a wide range of Electronic Equip- 
ment, including V.H.F. and Micro Wave. 
Candidates should have had a minimum 
of two years' practical experience or have 
served in H M. Forces as Wireless /Radar 
Fitters or Mechanics. Those who have 
taken any of the City and Guilds (London) 
Institute Courses have an added advantage. 
The Factory is a modern one, and there are 
excellent opportunities for the right men. 

Please apply in writing giving details 
of age, experience, salary required, and 
quoting reference number (No. A.1889) to: 

The Personnel Manager 

PYE 

TELECOMMUNICATIONS 
LIMITED 

DITTON WORKS, NEWMARKET ROAD 

CAMBRIDGE. 

EDUCATIONAL 
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. 
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Practical Television Classified Advertisements 491 

" 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 
rom Dept. 12. P. T. RADIOSTRUCTOR 

40 Russell Street, Reading. 

Radio 
Television 

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

Write for FREE prospectus 
stating sublects to 

Dept. 516 I.C.S. 
Intertext House, Parkgate Road, 
London, S.W.I I. 

* LEARN * 
RADIO & TV 
SERVICING 

for your OWN 
BUSINESS /HOBBY 

e by a new exciting no -maths 
system, using practical equip- 
ment recently introduced to 
this country 

FREE Brochure from: - 
RADIOSTRUCTOR 

DEPT. G78 
READING, BERKS. 6/61 

ITV CHASSIS 5/6 
Piewey. Less Valves & 
71,0e Circuit Iasi: Parr. 
& Inc. 7 /6, 
Valves 9d. 2021. 
41)1. 6AI,5, SB /O, 
:1Cl, 61)2. 6E16, 6)7, 
913, 51.1120, 6607, 
54117, 66.77, 641(7, 
9112, 0D1, 190'2, 101'3, 
DI. Mans More at 9d. 
2/94. [LOS. SAS, OAKS, SAME, 0117, 604, 
UDC. CFI, 111,3, 6112, 6112, 6114, 6F13, 61(7, 
61(25, 7A7, 7B7, 707, 7117, 757, 10D1, 1011, 
IONS, IONS. 1213R6. Many More at 2/9. Also 
at 4,9_ Poata,n on I 7d., on it, Ini., on 12, "/r,. 

BAKELITE CABINETS 
Sale Prase 2/9 

Brand New. Colour 
brown. Attractive de- 
sign. Size: 12 a 7 z 
//lins. Ideal for email 
receivers, converters, 
etc. P. & P. :1/9. 

COIL PACK SET. 3/9. This bargain contants 
e 3 wave band coil pack, 1 pair of S.F. 

transformers (463 Ks /s), one standard two 
gang condenser and 1 printed paper dial. 
Po't snd rio¢ 2/3. 

P.P. COMMÑÑTS LTD. 
219 ILFORD LANE, ILFORD, ESSEX. 

Send stamp for tree list. 

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 - 
essional qualification or learn Servicing 

and Theory. Let us _how 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.1.P.E. A.M.I.Mech.E., 
Draul;htsmanship (all branches) 
etc. together with particulars 01 

our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy o/ 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, Jó burg. 
Australia: P.O. Box 4570, Melbourne. 

RES /CAP. BRIDGE p38/-2/ 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits 

RADIO MAIL (Dept. MV) 
Raleigh Mews, Ralei ¡'h Street, Nottingham 

REBUILT TV TUBES 
FULLY GUARANTEED 

12 MONTHS 

Complete New Gun fitted in 
every Tube 

I2in ... . -. £4.0.0 

14 -15ín. ... £4.10.0 

17ín. £5.0.0 

21in. £7.0.0 

Immediate Delivery 
Carriage and Insurance I0 /- extra 

Allowance on old tube 

NU -GUN TEIETUBES LTD. 
3 The Mews, Duckett Rd. 
Harringay, London, N.4 

Telephone: MOUntview 2903 

EDDY'S ( \ottm.) LTD. 
172 ALFRETON /TOAD, NOTTINGHAM 

NEW OR SURPLUS VALVES, 
GUARANTEED AND TESTED 

BY RETURN POST 
AC2/ EY86 7/9 5Z4M III - 
PENDD 7/6 EZ40 6/3 6AQ5 61- 

CIC 716 EZ4I 71- 6AT6 7/- 
DAF9I 4/9 EZ80 6/- 6B8G 2)11 
DAF96 6111 EZ81 6'9 6BA6 5/II 
DF91 3/11 GTIC 6r1I 6BE6 VI 
DF96 6111 KT33C 616 6816 5/II 
DL94 6'9 MU 14 7/- 6C4 3/6 
DL96 6/11 PCCB4 713 6C6 4/9 
DL92 5/11 PCF80 713 6CH6 9/- 
DK92 716 PCL82 716 6F6M 7/- 
DK96 6/ I I PCL83 12/6 6F I3 1 116 
DK9I 5/6 PCL84 1216 6F33 6/9 
EABC80 716 PEN36C 8/- 615G 2/9 
EAF42 816 PEN46 7/6 615GT 3'9 
EB4l 6'11 PENA4 12/6 615M 4/3 
EB91 3/6 PL36 10/9 6K7G 1/11 
EB34 I/3 PL81 9/ 6K7M 7/6 
EBF80 8/- PL82 7/- 6K8G 5/3 
EBF89 8/6 PL83 71- 6Q7G 6'- 
EBC81 7/6 PL84 10/11 6SA7M 5/9 
EBC33 S /II PY80 71- 6SQ7M 4/9 
ECC35 5/11 PYBI 6/6 6SL7GT 6/6 
ECC40 171- PY82 6/9 6SN7GT 4/3 
ECC81 5/3 PY83 713 6U4GT I0 /6 
ECC82 Sri! R19 18/6 6V6G 4/9 
ECC83 6/6 TDD4 716 6V6GT 6/- 
ECC84 8/3 U25 12/6 6X4 4/9 
ECC85 7/11 UBC4I 7/3 6X5GT 5 /11 
ECF80 91- UCH42 7/6 OF! 6/II 
ECF82 91- UL84 716 2A6 593 
ECH42 7/9 UL41 7/3 2AT6 7/6 
ECH81 81- UY41 6/3 2AH7 4/6 
ECL80 7r- UY85 6/3 2AT7 5/3 
ECL82 10 /- VP23 6/6 2AÚ7 6/11 
EF36 31- Z77 316 2K7 5/3 
EF40 12/3 A7GT II/6 2Q7 5'3 
EF41 7/6 C5GT 9/9 2001 9'6 
EF42 7'6 D5 7/6 25L6GT 7/6 
EF50 I/9 L4 3/6 25Z4G 7/6 
EF80 51- H5GT 9/6 35L6GT 8111 
EF85 5111 NSGT 9/9 35W4 6/9 
EF86 9)6 R5 5/6 35Z4 5/3 
EF89 7'- S5 4/9 954 1/6 
EF9I 316 T4 3/11 955 2/6 
EF92 4)6 3Q4 7/3 956 3/6 
EL4I 7/3 354 S'il 80 7/- 
EL42 9/6 3V4 6/9 
EL84 6'6 SU4G 4/9 9001 3/11 

EL9I 4/6 5Y3G 5/9 9004 3/11 
EYSI 7/II 5Z4G 7/6 9005 3/II 
P.W. TRANSISTOR. Medium and long 
wave pocket uperhet. 6 matched transis- 
tors and diode. 150 mW push -pull output. 
Easy to follow Printed Circuit with all 
components marked. 9in. high internal 
ferrite aerial. Quality 2 4-in, speaker, size 
5f x 3 x If. No technical knowledge 
required. No extras to buy. Total cost of 
all items, E8.19.6. P. & P. 2/6. 

POCKET RADIO. 2 Transistors with 
miniature speaker. Complete with all parts. 
wiring diagram and full instructions, 27/6 
Batteries I / -. P. & P. 116. 

VIBRATORS. 12 v. 4 pin, 4/11. Post I/- 
THROAT MIKES. 1/- each, post 6d. 
Super quality model, 2/- each, post 9d 
Could be used for electrifying musica' 
instruments, etc. 

V.H.F. AERIALS. Expanding, complete 
and easy to fit. No technical knowledge 
required, 6111. Post IOd. 

ACOS CRYSTAL PICK -UPS. Turnover 
heads (2 sapphire styli), 32/6. P. & P. 2/6 

ALL ABOVE ARE NEW AND 
GUARANTEED 

Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customers' risk. Post and 
Packing 6d. per valve extra. C.W.O. or 
C.O.D. only. C.O.D. charge 33- extra 
S.A.E. with enquiries. 
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FREE TRIAL OFFER! 

NOW YOU CAN 
GET TOP U.K. & U.S.A. 
BOOKS ON FREE TRIAL, EASY PAY MENT PLAN! 
Yes it's true! Now for the first time ever! You can select from a whole 
new range of books by famous authors! 
These books will show you the way to a better understanding of Electronics. HI -FI, Radio, Television theory and repair! 
A library built from the books listed will save hours of valuable time in ronating faults or constructing electronic equipment. making them a source of 
pleasure and profit for years to come! 
No man who takes his hobby or profession seriously can afford to be without at least some of thew well known and highly respected publications-and 
now it is no easy to acquire them all through the BIM -TECH BOOK SERVICE I 

Look over the list of books and select the first three hooks you would like to examioe. Clrole the book numbers on the coupon. Additional [woks you would 
like to see may be entered on a separate piece of paper and these will be sent ou to you after completion of the first transaction. 

No. 1. APPLICATION OF RADIO AND TELEVISION PRINCIPLES. 
Coyne. 

Mainly for the beginner. Coven Frequencies, Inductive Reactance, 
Resonance and Tuning Colle, Electronic Tubes and Valves, Electrons, 
Amplifiers, Rectifiers, Oscillators, Modulators, Circuits, Couplings, 
Transformers eta 300 page. Vinyl cloth coven. 28/ -. 

No. 2. RADIO -TELEVISION AND B.M. RECEIVERS. Coyne. 
Rectifiers, Power Supplies, Antennas, Super- Heterodyne Receivers, 
Car Radios, Public Address Systems, High Frequency, Short Wave, 
F.M. /V.H.F. Receivers, etc. 400 pages. Vinyl cloth cover. 28/ -. 

No. L RADIO AND TELEVISION CIRCUITS. Coyne. 
Amplifiers, Power Tubes, Phase Inverters, Transformers, Decoupling 
and Shielding, Tuning and Tracking Teets, Testing Methods, Distortion 
and Noise. Contact Rectifiers- Detector, Photo-tubes--Special Uses. 
395 pages. Vinyl Cloth covers. 28/ -. 

No. 4. LATEST. INSTRUMENTS FOR SERVICING RADIO AND 
TELEVISION. Coyne. 

Indicating meters, Operating and Care of Meters. Measurements, 
Analyzers and Multi -meters, Electronic Voltmeters, Signal Generators, 
Oscillators, Testing Methods. 350 pages. Vinyl cloth cover. 28/ -. 

No. 5. PRACTICAL TELEVISION SERVICING AND TROUBLE SHOOT- 
ING MANUAL. Coyne. 

A How- to -do -it approach to Tuners, Alignment Method., Video I -F 
Amplifiers, Trape, Video Detectors and Amplifier, Picture Tubes, Power 
Supplies, Test Patterns, Antennas, Colour TV and V.H.F. 34/ -. 

No. 8. COYNE TELEVISION SERVICING CYCLOPEDIA. Coyne. 
Latest data on TV, Colour TV and Transistor. Quick and Concise 
Answers to TV Problems in alphabetical order, cross indexed, fully 
illustrated. Covers hundreds of facts on Servicing. Over 800 pages. 
Vinyl sloth cover. 47/8. 

No. 7 

Pin -Point 

TV troubles 
in 10 minutes 

Find the exact sound or picture 
trouble in ANY TV set from 700 
possibilities! Latest edition now 
has 332 pages of solid TV servicing 
information; 300 diagrams, check 
charts. 31/6. Postage 1 / -. 

SPECIAL OFFER 
Circle Book No. 7 on coupon, send only 16/3 after 7 days, 
and 16/3 in 30 days, making a total of 32/6 including postage. 

No. 8 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot every type of circuit 
in ALL transistorized equipment! 
626 pages; hundreds of illustrations; 
120 check charts. 47/6, postage 1/6. 
Circle Book No. 8 on coupon. 

No. 9. TRANSISTOR CIRCUIT HANDBOOK. Louis E. Garner. 
Practical -Technical Reference Boot covering Modern Translator 
Applications. Covers Control Circuits, Amplifiers, Receivers, Test 
Instruments, Special Purpose Circuits, Wiring Techniques, etc. Fully 
illustrated -more than 200 Circuit Diagram. 410 pages. Vinyl sloth 
covers. 39/8. 

No. 10. TELEVISION RECEIVER SERVICING. Vol. L by E. A. W. 
Spreadbury. 1981 Editon. 

Time Base Circuits, Including the Cathode Ray Tube. How to check 
the Waveform at the Input and Output of Each Section- Faults- 
Blank Screen- Obtaining a Raster, Applying a Signal, Synchronization, 
Interlace Quality etc. 302 pages. 25/ -. 

No. 11. PRINCIPLES OF TRANSISTOR CIRCUITS. S. W. Amos. 
Introduction to the Design of Amplifiers, Receivers and other Circuits, 
how to determine input resistance, stage gain, optimum Load, Power 
Output, values of Coupling Capacitors and Transformer Winding 
Inductances. Details of Photo -sensitive Devices and Transistor 
Relaxation Oscillators. 21/ -. 

NS. 12. RADIO DESIGNER'S HANDBOOK. Fourth Edition. F. 
Langford- Smith. 

A Comprehensive reference book, the work of 10 Authors and 23 Col- 
laborating Engineers, containing a vast, amount of data in a readily 
accessible form. This book is Intended especially for those interested 
in the design and application of radio receivers and audio amplifier. 
1498 pages. 65/ -. 

No. 13. TELEVISION EXPLAINED. Miller & Spreadbury. 
In simple terms and non -mathematical language gives a step -by -step 
survey of modern television receivers and aerial systems, including 
A.G.C. and Flywheel Synchronising. 104 pages. 12/8. 

No. 14. RADIO CIRCUITS. Miller & Spreadbury. 
Introduction to Superheterodyne Receiver Circuits, includes transistor 
and F.M. Receivers, Battery Receivers, Car Radios. Mathematics and 
obscure theoretical details are entirely omitted. 172 pages. 15/ -. 

No. 15. WIRELESS SERVICING MANUAL. W. T. Cooking. 9th Edition. 
Over 110,000 copies of this publication already sold. This is a standard 
work recognised as a reliable and comprehensive guide for amateur and 
professional alike. Essential testing apparatus is described, and logical 
methods of reducing and remedying faults are explained. 263 pages. 17/8. 

No. 18. PRINCIPLE[ OF FREQUENCY MODULATION. B. S. Camisa. 
Basle Principles of F.M. Theory of F.M. F.M. and Interference. Genera- 
tion of F.M. Waves, Detection of F.M. F.M. Receivers, R -F Amplifier, 
Mixer, Oscibator, F.M. Tuner. Acciai. 145 pages. 21/-. 

No. 17. ELECTRONIC COMPUTERS. Principles and Applications. 
T. E. Iva&. End Edition. 

Circuitry and Construction of Digital and Analogue Computers. Latest 
Applications in Industry, Commerce and Science outlined. A non- 
mathematical Introduction to computors, designed to appeal to tech - 
oldens. engineers and students who have some knowledge of electrode 
engineering. 360 pages. 32 plates. 25/ -. 

No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS. Millard. 
Features 60 circuits you can build, 241 diagrams. 303 pages. 12/8. 

Just mall coupon for free trial. Alter 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 completed (maximum three books). To buy our 
book send one halt in 7 days, one half in 30 days. 

SEND NO MONEY -POST COUPON NOW FOR SPECIAL OFFER. 

To SIM -TECH BOOK COMPANY 
Mail Order Division. DEPT. PTV10, Caters Mill, West -End, South- 
ampton, Hante. 

Rush the books circled below for 7-day FREE TRIAL as per offer. 
1. 3 0 7 9 11 . 13 15 17 

2 4 r 6 8 10 12 14 16 18 
Name 
Address 
City County 

Tick here If enclosed full price. Same 7 -day money back guarantee 
Postage 4.2 or less, 1 /8; £3 or more, 3/ -. 
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Build your own Aerials.AT 
ypiyE 

100 

MARLBOROUGH, WILTS. 

IIll, AL FITTING 
BAND Useful D 1 dc 

S FAR Useful 
and hintsF /M, gwck y and your own for 

illustrating cheaply. aerial 
Diec4 g our increased 

Ca 
range 

Band III to Band 
Fittings, range of 

Band as, including Reflector I Mast 
Holders and Directorrouplers, 
and "H" Insulators (both Rod 

Fit- 
tings, types), Masthead Masts and l Elements, 

d Ch¡m- 
ney 
[amp for the 

ete. Send 1/ above, to:_ 

Phone : 657/8 kovs' 

TELEVISION TUBES 
RE -BUILT BY "RE- VIEW" 

PRICE: 
I2in. 
I4in. 
15in. 

17in. 

21 in. 

... £4.10.0 

... £4.15.0 

£5. 0.0 

... £5. 0.0 

... £7. 0.0 

TWELVE MONTHS' GUARANTEE 
Free carriage and insurance 

Cash with order or C.O.D. 

SAVE £££s 
Correct voltage heaters 

All types 

1 

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED 

RE -VIEW (London) LTD., IO High St., Colliers Wood, London S.W.I9 

Terms to the Trade Tel.: LIBERTY 3272 
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C.R.T. BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50% BOOST. 
E V. OR 4 V. OR 8.3 V. OR 10.8 V. OR 
13,3 V. MAINS INPUT. 12/8 
TYPIl A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10/15 pF. OPTIONAL BOOST 25 %. 60 %, 
75 %. MAINS INPUT. 18/8 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 
4, 8.3, 7.3, 10 and 13 VOLTS. BOOST 26% 
AND 50%. LOW CAPACITY. 21 /- 

Full inutructlone supplied 

TRIMMERS. Ceramic. 30, 50, 70 pF, 9d.; 100 pF 
50 pit, 1/8;250 p0', 1/8; 500 pF, 750 pF, 1/9. 

RESISTORS. Preferred values. 10 ohms to 10 meg. 
it w.. 4d.; 1 w.. 4d.; 1 w., Od.; 15 w., 8d.; 2 w., 1 / -. 
HIGH STABILITY. i w., 1 %, 2 / -. Preferred value 
:.013 to 10 meg. Ditto, 50, 1000 to 6 meg. Or Od 

1.0 watt WIRE -WOUND RESISTORS { 1/t 
P5 watt 25 ohms -10.000 ohms 2/ 
2.5E to 50K 10 w. .. .. .. .. 3/. 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play lin. reel, 2,4(10[1 80/- 
51n. reel, 1,200ft 37/8 
710. reel, 1,800ft 56/- 
ß}m. reel, 1 2O01í 23/8 
51n. reel, 900ft 18/8 

Standard 71n. reel, 1,20011 26/- 
5in. reel, 600ft 18/- 

Long Play 

Spare 
Plastic 
Reels 

3 in. 1/6 
5 in. 2/- 
5} in. 2/- 
7 in. 2/8 

"Instant" Bulk Tape Eraser and Head De- 
finger, 200/050 v. A.C., 27/8. Leaflet, S.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6 
'Multiratio, push -pull, 7/8. Miniature, 384, etc., 4/61 
Push -pull 10 w., 15/8. L.F. CHOKES 15/10 H. 80/80 
mA, 6/ -; 10 H. 85 mA, 10/8; 10 H., 150 mA, 14/. 

MAINS TRANSFORMERS 200 /260 v. A.C. 
STANDARD, 260 -0 -250, 80 mA, 8.3 V. S.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 6 v. 
2 a. or 4 v. 2 a. ditto, 350 -0 -350 .. 29 /8 
MINIATURE 200 v. 20 mA, 6.3 y. 16. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. .. 16/6 
SMALL, 220 -0 -220, 60 mA 6.3 v. 2 a. .. 17/6 
STD., 250-0-250, 65 mA, 8.3 v.3.5 a. .. 17/6 
HEATER TRANS. 8.3 v.15 amp. .. 7/6 
Ditto, tapped sec. 2, 4, 6.3 v., 15 amp. .. 8/6 
Ditto, mc. 6.3 v. 3 amp. 10/6 
GENERAL PURPOSE LOW VOLTAGE. 2a. 

W5 3. 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v. 
AUTO TRANSFORMERS. 150 w. 
0, 10, 120, 200, 230, 250 v. .. .. 28/8 

ALADDIN FORMERS and core, }In., 8d.; Ile.., 105 
t.31a. FORMERS 5937 /8 and Cana TV1 /2. }In. sq. n 
tin. and fin. eq. x l ti0., 2/- ea., with corsa 

SOLON Boldlfring Iron, 900 or 240 v. 25 w.24/. 
MAINS DROPPERS. 31n. z I }In. Adj. glider.. 

.3 amp., 1,000 ohms, 4/8. 0.2 amp., 1,000 ohms, 4/8. 
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 10e 
non per ft., 2 -way, Bd, per ft., 8 -way, 7d. per ft. 

LOUDSPEAKER P.M. 3 OHM. 51n. Rola, 17 /S. 
Sin. Plumy, 19/8. 61n. z 41n. Rola, 18/ -. 6110. 
Rola, 15/8. 10 o 61a., 27/8. 1010. 30/-. 
tin. HI -Fl Tweeter, 25/ -. 12 In. B.A., / 
STENTORIAN HF1019, 1010. S to 15 ohms, 10w., 
121n. Baker 16 watt 3 ohms, or 16 ohms, 1 
CRYSTAL DIODE G.E.C., 2/ -. 0E184, 4/-. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/. pr. 
(BEE TRANS?. 60:1, 5/9 ea.; 100:1, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt spout, 4/S tin. 
TWIN GANG TUNING CONDENSERS. 865 pF 
miniature lin. z limn. z 1lí0.. 10/ -. 0.0005 Standaz4 o th trimmers, 9 / -; lue trimmers, 8/ -; midget, 7/8. 
SINGLE, 

dlE,,lectriF,O2 /6; 
75 

500 p.F10 0pF, 
180 pF, 7/-. 

SPEAKER FRET. GOLD CLOTH. 17In., 26mn., 6/. 
251n. z 851n., 10 /., Tygae Oft. Oln. wide, 10/- ft.: 2ft. 

t 

n. wide, 6/- ft: Brown, green or red. Samples S.A.E. 
New and Boxed VALVES 90-day Guarantee. 

IR5 7/6 
185 7/6 

ix42 á¡é 
3114 7/6 
8V4 7/6 
5114 7/6 
515 7/6 
524 9/6 
4M6 6/- 

5BS6 é 
aB68 9/6 
dBW6 9/8 
fiD6 e/- 
6F6G 7/6 
ORO 3/8 
5311 5/6 in 6/6 

HeáT 8%8 
6K7G 5/8 

RA 

6K80 7/5 
61.80 10/8 
8N7M 8/6 
6Q70 8/5 
61147 6/- 
g537M 6/. 
68N7 6/6 
BVBG 8/S 
8X4 7/6 
6X5 6/8 
12AT7 8/- 
12AU7 8/- 
12AX7 8/- 
12RE6 8/6 
12K7 8/8 
12Q7 8/8 
351.6 9/8 
3524 7/6 
80 96 
807 5%5 

d i¡é 

FLABC80 8/6 HAMS 
EB91 8/- 12/e 
EBC33 8/6 HVR2A 6/5 
EBC41 8/8 21U14 9h 
ERF80 10/- P61 8/4 
ECC84 9/8 

Y F60 9/6 ECF80 9/8 
PC1.82 11/5 
PENIS 8/6 
PL83 10/3 
PY80 7/5 
PY81 9/I 
PY62 7/1 
8P81 e/6 
UBC41 9/3 
RCH42 8/S 
ÚF41 9/6 
ÚL41 9/2 
C Y41 5/e 
C'22 5/S 
VRI05 9/e 
VR150 9/il 

ECH42 
ECL82 
EF39 
EF41 
EF50 
EF80 
EF91 
KEW 
E1.32 
EL84 
Ell 81 
EZ40 
EZ80 
E1148 

10/8 

1555 
9/6 
6/8 
8/- 

áié 
5/6 
8/6 
9/6 
7/6 

i%5 

"REGENT "4VALVE 
"96" 

RANGE 
VALVES 
KIT PRICE 

£6. 6. 6. 
Carr. 4/- 

..205 

PRINTED CIRCUIT BATTERY 
PORTABLE KIT 

Medium and long wave. Powerful 
7 x 4in. high Flux Speaker. T.C.C. 
Printed Circuit and condensers. Corn- 
ponents of finest quality clearly identi- 
fied with assembly instructions. Osmor 
Ferrite Aerial Coils. Rexine covered 
attache case cabinet. Size 12ín. x 8in. x 
4in. Batteries used B126 (L5512) and 
AD35 (L5040), 101- extra. Instructions 
9d. (free with kit). Mains Unit ready 
made for above, 39/6. Sold separately. 

TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 

from 451_ ea. 

Most makes available S.A.E. 
with all enquiries. 
LINE BLOCKING TRANSFORMERS, 
from 10 / -. 
FRAME BLOCKING TRANSFORMERS, 
from 13/8. 
FRAME OUTPUT TRANSFORMERS. 
from 27/6. 

NEW MULLARD TRANSISTORS 
Audio 0071 .. 10 /- RF 0044 .. 15/6 

0072 .. 12/8 0045 .. 12 /8 
Sub Miniature Eleotrolytlea. 16 volt. 
1, 2, 4, 5, 8, 25, 50, 100 mfd. 3/- euh. 
Weyrad Printed Circuit Components In Stock. 
7 0 4 in. Speaker 3511 25/ -. 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels 1 to 3. Cain 18dB. 
E0084 valve. Kit prier 29 /6 or 46/8 with power 
pack. Details 8d. (PCCS4 valves if preferred.) 

BAND III ITA -Same prices. 
Tunable vhannele 8 to 13. Cain 17dB. E84 valve. (PCC84 valve. if preferred.) 
CRYSTAL MIKE INSERT by Acos precision 
engineered. Size only lin. 3 /181n., 8/8..-, 
ALUMINIUM CHASSIS. 18 e w.g. undlilled. 
With 4 sides, riveted cornera and lattice 0xing 
holes, 2 }In. tildes, 7 x 4in., 4/8; 9 z 71n.. 6/9; 
11 z 71n., 6/9; 13 z 9mn., 8/8; 14 1110., 10/5; 
15 o 141n., 12/6; 18 18 x 3in., 16/6. 
ALUMINIUM PANELS. D8 s.w.g. 12ín. x 12in., 
4/5; 14 o 9in., 4/ -; 12 o Ain., 3/ -; 10 x 7in., 2/8. 
JASON F.M. TUNER COIL SET, 29/ -. H.F. 
coil, aerial coil. Oscillator coil. Two I.F. trans. 
10.7 Mc /e Ratio Detector and heater choke. 
Circuit book using four BANS. 2 /8. 
COMPLETE JASON F.M. KIT, PMTI, with 
set of 4 valves, etc., 18.5.0. 

EEO TRANSISTOR RADIO. Med. and Long 
Wave. Two transistors and diode. Complete 
kit, 82/8, phones 7/8 extra. Deaf Aid Earpiece 
with Special Lead, 12/6. Details 6d. 

CYLDON TURRET TELETUNER 
I.F. 33/38 mega, complete with frame -grid 
valves, 30C1, 30L15. With coils for TV and FM 
Channel, 1 to 13. Brand new, price 45/7, 
operating data and circuit supplied. IDEAL 
for P.T. "OLYMPIC ". 

DIO COMPONENT SPECIALIST 

June, 1961 

RECORD PLAYER BARGAINS 

sararnxas.vst`\ Ce1, i 

.2111 

sy-s r,,,...r. 
4 Speed Autm haugera, B.B.H., C.A.B 96.15.0 
4 Speed Autochangers, B.S.R., U.A.14 17.10.0 

Collar( Autnchanger 07.19.8 
Garrard Model 210. 0,00 Head .. 210.10.0 

4 speed Single Players, EMI . .. 16.19.6 
r:arrard TA Mk.II, 0f'0 Head . 28.0.0 
Garrard 4 HF Transcription, GCB.. 217.19.6 
Garrard Stereo Head. 22 extra. 

Suitable player cabinet. (except 4 H.F.1 49/6 
Amplifier player cabinets (except 4 H.F.) 
2.valve amplifier and Blin. speaker .. 79/6 
3 -valve amplifier and filin. speaker .. 95/- 

Wired and tested ready for use with above. 

Volume Controls 
.sang spindles. Guaran- 
tied I year. Midget 

.'K (hms to 2 Meg. 
No Ow. D.P. 8w. 

8/- 4/8 
i.inear or Log Tracks. 

Bo CABLE COAX 
Setni -air, spaced. lin 
Losses cut 50%. 
40 yds. 17/6. 6d. yd 
60 yds. 26/ -, 
Fringe Quality I 
Air Spaced. 

COAX PLUGS .. 1/- LEAD SOCKET .. 2/ 
PANEL SOCKETS 1/- OUTLET BOXES 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms 
DITTO SCREENED per yd. 1 /8. 80 ohms only 
WIRE -WOUND POTS. 3 WATT. Pre -set Min 
TV Type. All value 25 ohms to 25 'K., 8/- 
80 K., 50 K., 4/ -. (('anon 30 K., to 2 meg., 8/- 
WIRE -WOUND 4 WATT. Pots Long Spindle 
t'alues. 50 ohms to 50 K., 6/6;100 K., 7/8. 
CONDENSERS. New Stank. 0.001 mfd. 7 kV. 
T.O.C.. 5/6; Ditto, 20 kV., 9/6; 0.1 mfd., 7 kV., 9 /6, 
'Tubular 500 v. 0.001 to 0.05 mid., Od.; 0.1, 1 / -, 
5.25, 1/6;0.3J5001 v., 1/9; 0.1!350 v., 9d.; 0.01/2,000 
a.l /1,000 v., 1/9; 0.1 mid., 2.000 volte,8 /8. 
CERAMIC COEDS. 500 v., 0.3 pF to 0.01 mfd., 9d. 
SILVER MICA CONDENSERS. 10% 5 pF to 600 pF, 
1 / -; 600 pF to 3,000 pF, 1/3. Close tolerance 
(±1 pF) 1.5 pF to 47 pF, 1/8. Ditto 1% 50 pF to 
115 pF, 1/9; 1,000 pF to 5,000 pF, 2 / -. 

I.F. TRANSFORMERS 7/6 pair 
466 Ke /s Slug Tuning Miniature Can. 15 z I z 
lin. High Q and good bandwidth. By ?ye 
Radio. Data sheet supplied. 

WEYMOUTH, Standard sise, 485 Ka/s. 10/6 pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
11/350v. 2/- 50/300v. 5/8,16/45Úv. á/- 
2/450v. 2/3 100/25v. 2/- 32/350v. 4/- 
a /450v. 2/8 250/25v. 2/8 1001270v. 5/6 
.4450v. 2/3 500/12v. 3/ -, 0,500!3v. 4/- 

/500v. 2/9 8 +8/450v. 3/615,000/6v. 5/. 
.6/400v. 8/- 8 +16/45v. 3/9132 +34 /450v. 6/- 
-.6/506v. 4/- 8 +16/500v. 5/6 :i2 +32 +32/350v.7/. 
.12/450v. 3/9 16+16/450v. 4/3 50 +50/350v. 7/- 
.15/25v. 1/9 16 +16/500v. 6/-164+120/350v. 11/6 
.0 /50v. 2/- 32 +32/350v. 9/6 100+ 200/275v. 19/8 
RECTIFIERS SELENIUM 300 v. 85 mA, 7/8. 
CONTACT COOLED 250 v. 60 mA, 7/ -; 60 mA, 8/8,, 
15 mA, 9/8; 200 tnA, 21 / -; 300 mA, 97/6. 
COILS Wearite "1 "' type, 3/- each. Osmor Midget 
-Q" type adj. duet core from 4/.. All ranges. 
TELETRON. L. s Med. T.R.F., with reaction, 8/6. 
FERRITE ROD AERIALS. M.W., 8/9; M. A L., 12/8. 
TILL COILS A /HF, 7/- pair. H.F. CHOKES, 9/6. 
'FERRITE ROD, Sin. x lin., dia., 2/e. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 

6 or 12 v. 1l amp., 8/9; 2 a., 11/8. 4 as 17/6. 
CHARGER TRANSFORMERS. Tapped input 200j 
250 v. for charging at 2, 6 or 12 v., 15 amps., 16 /S. 

amps., 17/8; 4 amps.. 22/6. Circuit Included. 
VALVE and TV TUBE equivalent books, 9/6. 
TOGGLE SWITCHES. 8.P. 2/ , H.P. 8/8. D.P.D.T. 4/ -. 
WAVECHANGE SWITCHES 
s p. 4 -way 2 wafer long spindle 
ie p. 2 -way, 0r3 p. 2 -way short spindle 2/6 

p. 6 -way, 4 p. 2-way, 4 p. 3 -way long spindle 3/8 
8 p. 4 -way, or 1 p. 12 -way long spindle . 0/6 
VALVEHOLDERS. Paz Int. Oct., 4d. EF50, EA50, 
8d. B12A, CRT, 1/8. Eng. and Amer. 4, 5, 6 and 
T pin, 1 / -. MOULDED MAZDA and Int. Oct., 6d. 
07G, BOA, BOG, BOA, 9d. B7G with can., 1 /8. 
89A with can., 1 /P. CERAMIC EF50, B70, BOA. 
Ent. Oct., 1 / -. S /CANS B70, BOA, 1/- ea. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., - 

WEST CROYDON 
Post and Packing II -, over ß free. (Export post Extra.) C.D.D. 1/6. (Wed. I p.m.) THO 1665. Buses 133 or 68 

V 
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