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PRACTICAL TELEVISION 

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

Introducing . . 39'6 HARVERSON'S 
Monaural Amplifier Kit 

In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we have/ 
produced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A UCL 82 valve provides a triode 
amplifying stage. and a pentode 
output stage (3 watts). enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size. 7 x 31 
x 61 in. high). 
* Modern circuitry design and good 
quality O.P. transformer (to match 
30) keep hum and distortion to 
a low level. 
* The controls, volume on /off, and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality mains transformer (A.C. 
mains only) and metal rectifier. 
* All you need is supplied including 
easy to follow instructions which 
guarantee good results for the begin- 
ner and expert. All components, 
leads, chassis, valve, knobs. etc., are 
first grade items by prominent manu- 
facturers. 
OUR PRICE. Plus 4/8 Post 39/6 and Packing. 
5" 1.0l USI'l::kliElt 14/6 I lt %. 

COSSOR C.R.T. SNIP 
108K 10 -in. New and boxed, 15'-, plus 6 - P. & P. 
75K IO -in. New and boxed. IV-, plus 6 P. & P. 
Ion trap magnets to suit the above, 219, 3d. P. & P. 

17 in. MAZDA CRM 172 - 
Nota Regun. Picture tested -12 months Guarantee. 
£3.17.6. 12 6 P. & P. 

I C.R.T. TESTER! 
REACTIVATOR 

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

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

probe) 
Measures TRUE Beam Current Visual Indication when 

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

BRIEF SPECIFICATION 
Tests: Filament Continuity, Heater Current, Inter -Electrode 
Insulation, Final Anode Beam Current, Heater -Cathode 
Leakage, 4 -stage Reactivation by New Pulsing Method. Univer- 
sal socket fits all tubes. E.H.T. Probe. Measures: 0 -25k Volts 
A.C., 0 -500 Volts D.C., 0 -25 kV., 0 -100 Meg11. 0-250 uA. 
200-250 Volts A.C. MainsSize 13in. by IOin. by 6in. Weight 1416 

List Price L39 OUR PRICE 
Plus 9(- P. & P. 17 GNS. 

May, 1961 

EIIIALS 
B:%.NI) I BAND II Is: \.NI) III 

Combined Arras I and III 
--3 Element Loft Mounting .. 38/3 -5 Element Loft Mounting .. 46/9 -3 Element Wall Mounting .. 45/3 

5 Element Wall Mounting .. 81/- - 3 Element Chimney M'ting. 57/10 -5 Element Chimney M'ting. 68/9 
Band I 

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

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

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

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

! inch Booms. Complete .. 19/5 
6 inch Lashing Kit, 12 /11. 74 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; 20ft. Lashing 

Wire; Thimbles; Corner Plates .. .. .. .. 8/- 
Insulators. All Types .. (Enquire) 
Co -Ax. Semi Air Spaced. 7d. yd. . Plugs, 1/2 Send 6d. for Lists. Please state Channel when ordering. 

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

WALKER & SQUIRES 
PINNOX STREET. TONSTALL, STOKE -ON -TRENT 

Phon.': Stokr-on- Trcnt88767 

1000's & 1000's 
OF SATISFIED PEOPLE 

VIEW ON 

REBUILT TELEVISION 

TUBES 

* A NEW GUN IN EVERY TUBE 

* BUY DIRECT FROM THE FACTORY 
* 18 MONTHS' GUARANTEE 

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

Immediate dispatch on receipt of Remittance 

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

old Tube 
SPECIAL TERMS TO THE TRADE 

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

STAMFORD HILL 3267 & 5555 
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May, 1961 PRACTICAL TELEVISION 397 

DOUBLE BEAM 
"SCOPE" 

v. 

for D.C. & A.C. 

APPLICATIONS 
Engineered to precision stand - 
arde, this high -grade instrument 
is made available at the lowest 
possible price, incorporating 
the essential features usually 
assomentsciated with luxury instru- 

. 
-° 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 Waveform available for 
external use; pulse output available for checking TV Line 
0/P Transformers. etc.: Provision for external - I/P and CRT 
Brightness Modulation. A.C. mains 200 /250 v. 519.19.0, plus 
P. & P. 7/6, or 50/- deposit, plus P. & P. 7/6 and 12 monthly pay- 
ments of 33/4. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VAI.VES ANI) TUBE 

ALIGNMENT ANALYSER 
A.C. mains 200 /250 v. Provides: Wobbulator" (Swept 
Frequency) operation, for 
FM /TV alignment linear fre- 
quency sweep up to 12 Me /s. 
From 400 kc /s-80 Mc /s. Capa- 
citance Measurement. Two 
ranges provided O-6OpF and 
0- 120pF. Special Facility 
enables true resonant fre- 
quency of any tuned cet. I.F. 
transformer, etc.. to be rapidly 
determined. Cash price 56.19.6. 
plus 5/- P. & P. H.P. terms 
25/- deposit plus 5/- P. & P. and six 

LINE E.H.T. TRA 

TYPE 
MCI: 

SIGNAL GENERATOR 
£6.19.6 or 25/- deposit and Cl 

monthly payments of 21/6. 
P. & P. 5/- extra. Coverage 
100 Kc /s -109 Me /s on funda- 
mentals and 100 Me /s to 200 
Me /s on harmonics. Metal 
case loin. x 6Fin. x 5ifn., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. 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 AS. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2 

Cash £4.19.6 or 25/- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing 5/ -. 
Coverage 120 Kc /s-84 Mc /s. 
Metal case 10in. x Ban. x 
4an. Size of scale 61ín. x 
3110. 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. Croy 
hammer finished case and white panel. Accuracy plus or minus 2% 

SIGNAL & PATTERN GENERATOR 

monthly payments of 21/6. 

NSFORMER 
With built -in line and width 
control, 14 KV. Scan coil, 
90in. deflection, on ferrite 
yokes. Frame O.P. trans- 
former pf. 18 KV. smooth- 
ing condenser. Can be used 
for 1410., 17ín. or 21ín. 
tubes. Complete with cir- 
cuit diagram. 

29/6 4 -- P. & P. 

As above, but for 625 
lines, E2.10.0, plus 4/- 
P. & P. 

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

CYLDON TURRET TELETUNER 
I.F. 24/38Mc/s. Brand new. complete with biscuits tor channels 
2, 4. 8. and 9, but less valves. 
Valves required P.C.C. 84. Y.C.F. 80. 10 plus 2/6 P. & P. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts, 0 -160, 180, 200 v., 60 mA, 
6.3 v. 2 amp.. 10 /6. 280-0 -290 80 mA. 6.3 v. 2 amp.. 6.3 v. 1 amp.. 
10 /6. 350 -0-350 v.. 70 mA, 6.3 v. 1 amp., 6.3 v. 2 amp., 10 /6. 250 -250 v. 
70 mA, 6.3 v. 2 amp., 10/6. Postage and packing on the above. 3/ -. 

SURFACE BARRIER TRANSISTORS 
Type SB305, 15 Mc /s, 7/6 each. 100% AUDIO TRANSISTORS, 
5 / -each. 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N.translstors incorporating moving coil 
meter. In metal case, size 41 x 31 x 11ín. Scale 
marked in gain and leakage. Complete and 19jó Plus 2/6 
ready for use. P. & P. 

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

£6.19.6 P. & P. 5/-. 

Or 25/- deposit. P. & P. 5/- and 
6 monthly payments of 21/6. 
Coverage 7.6 Mc /s -210 Mols. in 
rive 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.1 ". 
16-19 or 33-38. Also can be 
modified as an aerial 
converter (instructions 
supplied). 
Complete with knobs. 

32/6 Plus 3/8 P. & P. 

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

8 -WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 101in. 
x 61in. x 211n. Incorporating 6 
valves. H.F. pen., 2 triodes. 2 
output pens and rectifier. For 
use with all makes and type 
of pick -up and mike. Negative 
feed back. Two inputs, mike 
and gram. and controls for 
same. Separate controls for 
Bass and Treble lift. Response 
at from 40 cycles to 15 Kc /s., 

±2 db; 4 db down to 20 Kc /s. Output 8 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. records. 
musical instruments such as Guitars, etc.£4.19 Pi 

P. 
us 

l'. & P. 7/6. 

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

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

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K. 
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398 PRACTICAL TELEVISION May, 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. 

0A2 I716 6F11 I713 10FI 2616 35Z3 10/6 DK9I 6/6 EF54 5/- KLL32 2417 PM24M 2113 U4020 1617 XFYI2 9/6 
OB2 1716 6F12 416 10F9 1116 35Z4GT 6/- DK92 9/. EF73 10/6 KT2 51- PM84 I713 UABC80 91- XYF34 17/6 
OZ4 St- 6F13 11/6 IOLD3 816 35Z5GT 91- DK96 8/6 EF80 6/- KT33C 101- PX4 1016 UAF42 9/6 XH(I.5) 616 

AS 61- 6F15 1513 IOLDI I 43 101- DL33 916 EF85 6/- KT36 29/10 PY3I 16/7 UB41 121- XSG(I.5) 616 
A7GT 121- 6F23 10/6 15111 SOCS 10/- DL66 1716 EF86 1016 KT4I 2313 PY32 17111 UBC4I 816 Y63 716 
CS 1216 6F32 I0/6 10P13 151- 50CD6G DL68 151- EF89 9/. KT44 12/6 PY80 7/6 UBC8I IIM Z63 716 
D6 1016 6F33 7/6 10P14 1913 3616 DL72 15r- EF9I 416 KT6I 12/6 PY8I 816 UBF80 91- Z66 1716 
G6 17/6 6G6 616 12A6 51. SOL6GT 916 DL92 71- EF92 4/6 KT63 71. PY82 71. UBF89 9/6 Z77 416 
HSGT 1016 6H6 31. 12AC6 1513 53KU I9/I I DL94 716 EF97 13/3 KT66 1S1- PY83 816 UBL2I 23/3 Z719 61- 
L4 316 6J5 51. 12AD6 17/3 77 81- DL96 816 EF98 13/3 KT88 241- PY88 13/3 UCC84 14/7 Transistors LDS 51- 
LN5 51- 

616 516 
617G 61- 

12AE6 13111 
12AH7 8/- 

78 616 
BO 91- 

DM70 716 
E80F 20/- 

EF183 1817 
EF184 1817 

KTW6I 616 
KTW62 716 

PZ30 1911 I 

QP2I 71. 
UCCBS 91- 
UCF80 16/7 and diodes 

N5GT 1016 617GT 1016 12AH8 1216 83 151- EA50 2/- EK32 8/6 KTW63 616 QP25 1416 UCH21 23/3 CGIC 716 
R5 616 6K7G 51. 12AT6 716 85A2 25/- EA76 9/6 EL32 51. KTZ4I 81- QSI50/15 UCH42 916 CG4E 716 
54 91- 6K7GT 61- 12A17 61- 15082 151. EABC80 91- EL33 1216 KTZ63 716 1016 UCH8I 916 CG6E 716 
S5 61- 6K8GT 10/6 12AU6 2313 161 10/6 EAC9I 4/6 EL34 IV- L63 6/- R 12 91- UCL82 11r6 CG7E 7/6 
T4 3/6 6K8G 616 I2AU7 616 18513T 3312 EAF42 91- EL38 2616 LN152 f/- R18 141. UCL83 19/3 CGIOE 716 
US 6/- 6K25 19111 12AV6 1218 304 I016 EB34 216 EL4I 91- MHL4 716 R19 19/11 UF4I 91- CG12E 716 

2P 2616 6L1 2313 12AX7 716 305 10/6 EB4I 8/6 EL42 10/6 MHLD6 12/6 RGI/240A UF42 1216 GD3, 4, 5, 
2X2 416 6L6G 81- 12BA6 8/- 807 716 EB9I 4/- EL81 1617 ML4 8/6 451- UF80 10/6 6, 8 41- 
3A4 6/- 6L6M 9/6 128E6 9/. 956 31- EBC3 2313 EL83 19111 MS4B 23/3 RK34 7/6 UF85 V. 0A70 4f- 
3A5 1016 6L7GT 7/6 128147 2113 1821 16/7 EBC33 5/- EL84 716 MUI2/14 81- S130 2216 UF86 17111 0A73 41- 
3B7 1216 6L18 131. 12E1 30/. 4033L 12/6 EBC4I 8/6 EL85 13/II N37 23/3 SP4(7) 1416 UF89 9/- 0A79 41- 
306 51- 6L19 2313 12J5GT 416 5763 1216 EBC8I 81- EL86 1713 N78 19111 SP4I 316 UL4I 9/- 0A81 4/- 
3Q4 716,6LD3 8/6 I2J7GT 916 7193 5r- EBF80 9/- EL9I 5/- N108 23/3 SP42 1216 UL44 2616 OA86 61- 
3Q5GT 916 6LD20 15/11 12K5 17/11 7475 7/6 EBF83 13/11 EL95 1016 N308 2017 SP6I 3/6 UL46 1416 0A91 51- 
354 7/- 6N7 8/- I2K7GT 5/6 9002 516 EBF89 916 EL820 1817 N339 1S/- SU25 26/6 UL84 84 0A95 5/- 
3V4 716 6P25 1216 I2K8GT 141- AC/PEN EBL2I 23/3 EL822 251- P61 316 SU61 9/- UM4 1713 0A210 251- 
5R4GY 1716 6P26 19111 I2Q7GT 51- 5-pin 23/3 EBL3I 23/3 EM34 9/6 PABC80 T41 9/- UM34 1713 0A211 401- 
SU4G 616 6P28 26/6 12SA7 8/6 7-pin 15/- EC52 S/6 EM7I 23/3 13/II TDD4 12/6 UM80 1513 OC16 541- 
5V4G I0/- 6Q7G 616 125C7 816 AC2PEN/ EC54 61- EM80 9/ PCC84 81- TH4I 2616 URIC 18/7 OC19 S4/- 
5Y3 616 6Q7GT 111- 12SG7 71- DD 1216 EC70 1216 EM8I 9/. PCC85 V6 TH233 33/2 UU6 19111 0C23 871- 
5Z3 1216 6R7G 101- 12SH7 816 ACEPEN 716 EC92 13/3 EM84 10/6 PCC88 18r- TH2321 201- UU7 1617 0C26 44/- 
5Z4G 91- 6SA7GT 816 12517 8/6 AC/TP 3312 ECC32 516 EMES 1713 PCC89 1116 TP22 151- UU8 2616 0C28 251- 
6A7 10/6 65C7 716 12SK7 61- ATP4 51- ECC33 8/6 EN31 37/- PCF80 81. TP25 IV- UU9 716 0C35 481- 
6A8 91- 6SG7GT 8/- 12SQ7 1116 AZI 1817 ECC34 2417 EYSI 9/- PCF82 1016 TP2620 3312 UYIN 1817 0C44 261- 
6AC7 41- 6SH7GT 8/- 12SR7 8/6 AZ3I 101- ECC35 8/6 EY83 1617 PCF84 1617 TY86F I3/3 UY2I 13111 OC45 23/ 
6AGS 516 6517GT 81- I2Y4 1016 AZ4I 13111 ECC40 2313 EY84 14/- PCF86 151- U12/14 816 UY4I 716 0065 2216 
6AK5 81- 6SK7GT 6/- 1457 27110 B36 151. ECC8I 61- EY86 9/- PCL82 101. U16 101- UY85 7/- 0066 251 
6AL5 41. 6SL7GT 6'6 19AQ5 1016 BL63 716 ECC82 616 EZ35 61- PCL83 1016 U18/20 816 VMP4G I51- 0070 141- 
6AM6 416 6SN7GT 5/6 19H1 101- CI 1216 ECC83 7/6 EZ40 7/. PCL84 12/6 U19 361- VMS4B IS/- 0071 141- 
6AQ5 716 6SQ7GT 91- 20D1 1513 CIC 1216 ECC84 91- EZ4I 7/- PCL85 16/7 U22 81. VP2 1216 0072 171- 
6AT6 71- 6SS7GT 81- 20F2 2616 CELI 2616 ECC85 8/6 EZ80 7/. PENA4 23/3 U24 29110 VP4 15/- 0073 201- 
6AU6 101- 6U4GT 1216 20L1 2616 CBL3I 23/3 ECC88 181- EZ8I 71. PENB4 2616 U25 17111 VP2B 1416 0C7S 151 
6AV6 I2/8 6U5G 716 20P1 2616 CCH35 2313 ECC89 19/1I FC4 1S1- PEN4DD U26 101- VP4B 2313 0077 211- 
6B8 51- 6U7G 84 20P3 2313 CK506 616 ECC9I 516 FW4/500816 26/6 U31 916 VPI3C 7/- 0078 I71- 
6BA6 7/6 6V6G 71. 20P4 2616 CL33 1913 ECF80 1016 FW4/800816 PEN25 416 U33 2616 VP23 616 0081 18/- 
66E6 61. 6V6GTG 8/- 20P5 23/3 CV63 10/6 ECF82 1016 GU50 2716 PEN4ODD U35 2616 VP41 61- OC170 351- 
6BG6G 23/3 6X4 5r. 25A6G 1016 CYI 1817 ECF86 19111 GZ30 91. 251- U37 2616 VR105 8/- 0C200 541- 
6BH6 81- 6X5GT 61_ 25L6GT 101- CY3I 1617 ECH3 2616 GZ32 101- PEN44 2616 U43 91- VRI50 716 0C203 58/- 
61316 61- 6/30L2 101. 25Y5G 101- DI 31- ECH2I 2313 GZ33 19/II PEN45 1916 U45 91- VT6IA 51- TJI 401. 
6BQ7A IS/- 7A7 12/6 25Z4G 916 DIS 10/6 ECH35 616 GZ34 14r PEN45DD U50 6/6 VT501 5/ T12 451- 
613R7 2313 7B6 2113 25Z5 916 D63 5/- ECH42 91- GZ37 19111 2616 U52 616 W76 516 T13 50/- 
6857 251- 7B7 816 25Z6G 10/- D77 41. ECH8I 91. H63 1216 PEN46 716 U54 19111 W81M 61- TPI 401- 
6BW6 816 7C5 81- 27SU 19/11 DAC32 10/6 ECH8313111 HABC80 PEN383 23/3 U76 61- W107 1817 TP2 401- 
6BW7 6r- 7C6 8/- 28D7 71- DAF9l 6/. ECL80 9/- 1316 PEN453DD U78 51_ W729 19111 TS! 101- 
6BX6 61- 7H7 81- 30C1 81- DAF96 816 ECL82 1016 HL2 716 3312 U107 1617 X24M 2417 T52 12/6 
6C4 51- 7R7 1216 30F5 61- DD4I 13111 ECL83 1913 HL23 1513 PEN/DD U191 1617 X41 Ist- TS3 IS/ 
6C5 6/6 757 9/6 30FLI 101- DET25 716 EF9 2313 HL23DD 7/6 4020 33/2 U201 107 X61(C) 1216 TS4 241- 
6C6 616 7V7 816 30L1 81- DF33 1016 EF22 141- HL4IDD PL33 1913 U251 14r- X63 91- V30/10P2816 
6C9 1316 7Y4 716 30L15 1116 DF66 151 EF36 41- 19/3 PL36 I2/- U281 19111 X65 12/6 XA101 231. 
6C10 91- 8D2 3/6 30P4 121- DF9I 316 EF37A 81- HL42DD PL38 26/6 U282 22/7 X66 1216 XA102 261. 
6CD6G 36/6 8D3 416 30PI2 716 DF96 816 EF39 5/6 1913 PL8I 1016 U301 2313 X76M 14r- XAI03 ISt. 
6CH6 9/. 9BW6 1513 30PLI 1016 DF97 9/- EF40 15/- HN309 2417 PL82 7/6 U329 141- X78 23/3 XAI04 181. 
6D6 616 9D2 4/. 30PL13 1216 DH63 616 EF4I 91- HVR2 20/- PL83 91- U339 1617 X79 2313 XBIO2 101. 
6E5 1216 IOCI 13/- 3SA5 21/3 DH76 5/- EF42 1016 1-IVR2A 6/- PL84 12/8 U403 1617 X109 1713 XBIO3 141. 
6F1 26/6 10C2 2616 35L6GT 9/6 DH77 71- EF50(A) 71- KF35 816 PL820 1817 U404 8/6 XD(I.S) 616 XBIO4 101. 
6F6G 71- 10D2 I21- 35W4 716 DK32 121- EF50(E) 51- KL35 8/6 PM2B 1216 U801 29/10 XFGI 181- XCIOI 161. 
RADIO BOOKS. MOLLARD AMPLIFIER MANUAL 9164. MULLARD TRANSISTOR MANUAL 13/6d. BRIMAR VALVE 

MANUAL 7/-. ALL POST FREE. 
VOLUME CONTROLS 
All with Long Spindle and 
Double-pole Switch, 4/6 each. 

10 K 25 K 50 K 100 K 

} mg. # mg. 1 meg. 2 meg. 

DRMIB 131- 
DRM2B 1516 
DRM3B 1516 
LW7 211- 
RM-0 7/11 

RM-1 
RM-2 
RM-3 
RM-4 
RM-5 

METAL 
513 
716 
719 
141- 
1916 

RECTIFIERS 
I4A86 17/6 
I4A97 25/- 
14A100 271- 
I4A124 281- 
14A163 381- 

Full List with ratings 
148130 351- 
14E261 1116 
I4RA I-2-8-2 1716 

(FCI01) 
I6RC 1-1-16-I 8/6 

free for S.A.E. 

I4RA 1-2-8-3 
(FC3I) 

I6RD 2-2-8-I 
I6RE 2-1-8.1 
I8RA I-1-8-1 

21/- 

12r_ 
816 
416 

18RA 1-1-16.1 
(FCI16) 

I8RA 1-2-8-1 
I8RD 2-2-8-I 

(FC124) 

616 

I11- 
IV- 

JUST OUT. MIDGET 
AT } AMP. 

Standard Can 
16 x 8 x 8 mfd., 500 v. 4/- 
32 x 32 mfd., 450 v. 519 
64 x 120 mfd., 350 v. 8/3 

SILICON RECTIFIERS. OUTPUT 120 VOLTS 
NO LARGER THAN A RESISTOR. 1016 

ELECTROLYTIC CONDENSERS 
60 x 250 mfd., 275 v. 9/6 200 mfd., 275 v. 4/. 
100 x 400 mfd., 275 v. 1216 I 100 x 200 mfd., 275 v. 916 100 mfd., 275 v. 31- 

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

8 mfd., 450 v. 119 
16 mfd., 450 v. 2r9 
32 mfd., 450 v. 319 

GIVE 240 VOLTS 
8 x 8 mfd., 450 v. 31- 

16 x 16 m(d., 450v. 41- 

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

Post/Packing Charge 6d. per item. Orders over £3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 6d. Any parcel i d against damage in transit for only 6d. extra, Shop Hours 8.30.5.30. Early Closing Saturday. 
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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 

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

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

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 

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

Millward Ltd. 
3 Dudley Road 
Wolverhampton 
Tel: Wolverhampton 21162 

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 
Tel: Stowmarket 51/52 

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

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

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

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

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

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

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

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

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

FINEST QUALITY 12 MONTHS' GUARANTEE 
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BRAND NEW AM /FM (V.H.F.) CHASSIS 

r AT £14 (carr. pd.) 
Tapped input 200 -225 v. and 226-250 v. A.C. ONLY. Chassis size 15 x 61 x 5 }1n. 
high. New manufacture. Dial 14 x 91n. In and black. Pick -up. Eaten- - gold 
slop Speaker. Ae.. E.. and Dipole sockets. Five "piano" push buttons -OFF ,,,; L.W., M.N., F.M. and Gram. Aligned and tested. With all valves & O.P. Transformer. fitted. 

eEABC8O. '1 Vallves É78Ó rect. ECH81, E 84 ËCC85. Speaker & 
Cabinet to flt chassis. 47/6 (poet 3/6), 10 x 61n. ELL,IPT, SPEAKER. 201 -. 

( Sí110 =: í' 1 TERIIS:- .(Chassis) 25,10.0 down -and 8 monthly pymte. of 30/-, or with r E Cabinet and Speaker 25.17.0 dow nd 7 monthly pY@G. of 32/ -. 

OFFER OF 18- CHANNEL (2/6 P. & P.) 
INCREMENTAL TUNER 7 6 
LF. 34-38 Mc /s without valves. Removed from 
ch Is but in working order PCF80 and 
PC required, 

.4_,`,,,,,$_ 

GRAMOPHONE - _ 1f1 AMPLIFIER with Mn. _ - ' SPEAKER. On Fabrlc- 
a covered Baffle 121 x 61n. 
/ ' Mains and Output Trans - 

formers. Valves EZ40 and 
s 

EL41. Tone and Volume controls. Ua /Ud witch. Plenty of Volume. Fully Guaranteed. 
Two Knobs supplied. Ready to play. Useful for Stereo. 

ONLY 63f -, post 3f- 

Knobs 2/8 extra 

- 

- 
-_- /." ( nl 

v - 3 -VALVE AMPLIFIER 3-VALVE (INC. 
Capable of giving 4 watts. Mains and Output transformers. Valves ECC83, ELM. and $280. 3 Con. r trots, volume, bass and treble. On/Off switch. Fully guaranteed. Chassis i_ 

size 6t x 3 x 211n. 61ín. round or 7 x 4 t 
elliptical speaker, state which. Not suitable for microphone 

i1`. 
i 

l- 
ßg.111. i .a, rr SELFPOWEREI) VHF 

i -i1 - TUNER CHASSIS 
1 Ale 
t. Covering 88-95 Me /s Mullard per, 

a meabllity Tuner, Dims, 101 x 4t x 5in, 
high, EÇp85 >i;F81 2791 ono 2 diodes, 

ó.- ® Metal Reçciryer. Mains transformer, Input. !q$t 
' 14¡9'1 

- 
FURY wired and tooted. Op1Y 27.10.0 

£7.10.0 (4/- 
in feeds 8d dipole 

10 /. wthom 
(4/- carr.) power pack 26.10.0 (3/- carr.). 

I 75- (3,- p. & p.) ", 
NEW WAXED TUBULARS, 350 v. or above, 0.001, 0.002, 0.005. 0.01. 0.02, 0.05, 0.1, 0.25, 0.5 mF. Total 21 for 4 /O,. post ed. PLESt3Ey FRAME OUTPUT TRANS (16 Mc) 5/- (2/- P. & P.). 

PIIILCAO S(.'ANYING COIL 90 DEG., 12/6 (P. & P. 2/6). 
REGIENTONE SCANNING COILS 70 DEG., 12/6 (P. & P. 2/e), 
REGENTTONE LINE OUTPUT TRANS. 20 /- (P. & P. 2/8). 

Delivery by return. C.O.D. 2/- extra. All new goods unless stated Send 6d. for NEW 20 -page catalogue. 

GLADSTONE RADIO POSTED ORDERS TO CAMBERLEY PLEASE 
59A 111011 STREET. CAMBERLEY, SURREY. Tel. 22791 

(Camberley closed Sets., Bristol & Portsmouth closed Weds.) 56 Stokes Croft, Bristol, and 247 NEW RD.. PORTSMOUTH 

4F\or Safety's Sake 
use 

AVO Prodclips 

Pat. No. 748811 

with Trigger- Action Spring -Loaded Clips 

,. PRESS TRIGGER TO OPEN 

y RELEASE TO GRIP 

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

Suitable for use with AvoMeter, Mu/timinor Post Free 

and Avo Electronic Tat Meter Leads. 
IS/ 

oar pair. . V LTD AVOCET HOUSE, 
92.1n VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VICtoria 3404 (12 lines) 

1 A Member of the Metal Industries Group of Companies 

K EN DAL 
TUBES 
100'',, REPROCESSED AND 

ABSOLUTELY AS NEW 

Crisp, high definition Pictures 
with brand new Mullard, 
Mazda, Emiscope, etc., gun 
units 

All types 
50° 70°. 90°, 

Direct 
plut -in 
replacements 

Latest type 
rescreening and 
aluminising, giving 
60% more 
brilliance, 

Fully guaranteed 
12 months 

TRADE AND EXPORT INVITED 
SPECIAL DIRECT SERVICES TO IRELAND L SCOTLAND 

Tel.: MILNTHORPE 2368 

12" ...... £4.15.0 Gladly ra'unded on 14. 

14" ...... f5. 9.0 I O/' 15 -17'" sizes if you 
return your old tube. 

IS " -17" .. .. {5.15.0 C.W.O: C.O.D. Post & Ins.7)6 (pass.) 

REAL SERVICE 
Ordered way 
Travelling tonight 
Delivered tomorrow 

KENDAL TUBES w 5 MARIAN, 
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E Editorial and Advertisement 
= Offices: = 
= PRACTICAL TELEVISION E 

George Newnan, Ltd., Tower House E. 
= Southampton Street, W.C.2. E 

E © G Newnes Ltd., 1961 = 

= Phone: Temple Bar 4363. E 

E Telegrams: Newnes, Rand, London. _ 
Registered at the G.P.O. for trans- E 

= mission by Canadian Magazine Post. 

E SUBSCRIPTION RATES _= 

= including postage for one year E 
Inland - - - - íI.2.0 per annum E 

E Abroad - - - - £1.0.6 per annum 
E Canada - - - - 19s. per annum 

Contents 
E Page 
= Editorial ... 401 ... ... 

Telenews ... - 
402 E 

E The "Olympic" Cabinet ... 
E. Servicing TV Receivers ..- 

404 E 
406 E 

Choosing a Valve Voltmeter 409 E 
Television Sound Faults . -- 412 E 

E Flywheel Synchronisation .,, 417 E 
= How to Use Oscilloscopes .., 420 

Special TV Tools .., ... 423 E 
E Underneath the Dipole ... 425 _ 
E Letters to the Editor .., 427 E 
= Trade News ... ... ... 431 _E 

Your Problems Solved ... 435 E 

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

we give no warranty that apparatus = 
E described in our columns is not the sub- 
= feet of letters patent. = Copyright in all drawings, photo- 

graphs 
_ 

cical Television" is 
published = 

E reserved throughout the countries = 
= signatory to the Berne Convention and 
E the U.S.A. Reproductions or imitations 
= of any of these are therefore expressly = 
E forbidden. _ 
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Television Aerials 
WHEN television first began, one of the common criticisms 

levelled against it was the unattractive appearance of the 
aerials which were soon installed on many rooftops. 

However, it is only within recent years that this problem has been 
capable of solution -modern receivers are much more sensitive 
than early models and therefore require a less strong input 
signal. Modern transmitters are more powerful than their 
predecessors and their service areas extend for much greater 
distances. The result of these improvements in transmitter and 
receiver technique has been an increase in the use of indoor 
aerials which are not only more attractive but are also less expen- 
sive than outdoor types. However, it is not generally realised, 
especially by the layman, that the use of such aerials must be 
accompanied by a certain amount of care if picture quality is not 
to be marred. The main problem is to minimise the effect of 
reflections within the room; as the viewers move about, it may 
be found that the contrast of the received picture varies in 
sympathy. The solution is to position the aerial so that any 
disturbance is slight. 

In certain circumstances, in flats for example, it may be 
obligatory to use an indoor aerial and the use of loft space will 
be precluded. Here, such aerials may give very poor results 
owing to the large amounts of screening metalwork which are 
likely to surround them. In flats, in particular, multiple reflec- 
tions are liable to impair the definition of the picture -reflections 
from objects, and those caused by mismatches along the aerial 
cable, are both contributing factors. The effect is to cause a 
series of images on the screen of the receiver rather than a single, 
clearly defined picture. A very similar effect occurs when the 
bandwidth of the receiver is reduced from 3Mc /s to, say, 2Mc /s. 

There is no easy solution to this problem and we think that in 
instances where the use of indoor aerials is enforced, then the 
provision of a multiple outlet amplified distribution system 
should also be compulsory. 
The "best" Aerials 

Our experts are often asked which is the "best" television 
aerial. This, and other correspondence, shows that it is not 
generally realised that the aerial to be employed depends on the 
conditions at the particular location. In general, the stronger the 
signal, the simpler the aerial. However, it may be found that 
while in one house an indoor aerial suffices, across the road a 
five -element array is required to secure an acceptable picture. 
The strength and direction of interfering signals must also be 
taken into account: it may be possible to use the directive proper- 
ties of a complicated aerial array to minimise the effects of both 
man -made interference and reflections of the television signals. 

Thus, selection of an aerial for a particular site is only possible 
by a combination of experience, and trial and error. However, 
we are always pleased to help readers in this and other television 
problems provided that their queries are accompanied by the 
Query Coupon from the current issue, and by a stamped, 
addressed, envelope for our reply. 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111A 

Our next issue, dated June, 1961, will be published on May 2lst. 
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Telenews 
Television Receiving Licences 

THE following statement shows 
the approximate number of 

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

Region 
ndon Postal., .. . 

me Counties 

North Eastern .. .. .. 
North Western 
South Western 
Wales and Border Counties 
Total England and Wales .. 
Scotland .. .. .. 
Northern Ireland .. .. 

Grand Total .. .. 

Total 

6657,6662 
477,2'!9 
524.914 

ß52 
233,133 

3,435.157 
387,517 
118.185 

.. 3,940,659 

Printed Circuit Equipment 
MAINLY as a result of the 

installation of the automatic, 
electronically controlled, equip- 
ment now installed in a new 
factory at Boreham Wood, Herts., 
Printed Circuits Limited are 
obtaining more and more export 
orders for all types of printed 
circuits. 

During the month of January, orders were received from 
Western Germany, Hong Kong, 
New Zealand, Austria, Australia, 
Southern Rhodesia and Ireland. 

The new equipment enables the 
firm to produce circuits of all 
types, rapidly, quality controlled 
at all stages of processing at a 
price which is now more than 
competitive with local produc- 
tion. 

Packaged Television Station 

AN acute shortage of trained 
teachers and lack of suitable 

educational equipment in many 
areas of the world can be over- 
come by a new "packaged" tele- 
vision station now being marketed 
by EMI Electronics Ltd. 

Costing less than £10,000, in- 
cluding the studio building and a 
number of receivers, the EMI 
packaged TV Station rovides a 
low -cost, uncomplicated television 

transmitter system which has been 
specially designed to meet the 
problems of education in tele- 
vision. The system has vast 
potentialities, not only in schools, 
but also in the field of adult 
instruction in such subjects as 
child welfare, public health and 
agriculture. In .a region with flat 
terrain, good reception in schools 
should . be obtained within 15 
miles radius of the transmitter. 

Plastics for TV Set Design 
MATERIALS such as plaster 

and papier mâché have been 
used for many years in the con- 
struction of television and 
theatrical sets. Bakelite Limited 
have now announced the intro- 
duction of an important addition 
to the range of materials available 
to the set designer- phenolic 
foam -a cellular plastics material 
which is fire resistant and easy to 
prepare. 

The foam making process is 
basically simple and comprises the 
mixing together in a container of 
carefully calculated amounts of 

phenolic resin and an accelerator. 
This results in a foaming action 
followed by rapid setting of the 
material. 

In practical terms, a landscape 
set can be built to rough shape by 
constructing a light timber frame- 
work covered with hessian. The 
foam is mixed and then poured 
on to the supporting structure 
where it will harden within the 
half hour. 

Usually the natural flow of the 
foam is sufficient for the effect 
required without any further 
forming or modelling. Where the 
sets to be constructed serve to add 
character to the production, how- 
ever, the hardened foam can be 
shaped or finished with the 
greatest of ease without requiring 
special tools. 

IS Colour TV Cameras for U.S.A. 
MI ELECTRONICS LTD. 

has been given orders totalling 
over a quarter of a million pounds 
for 15 colour television cameras 
250 monochrome cameras and 
other electronic equipment by its 

............................. 

Mr. Salah Amer and other members of his party inspect a Marconi 
Mark IV television camera at the company's TV Development laboratories. 
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American distributors, Fairbanks, 
Morse and Co., West Hartford, 
Connecticut. 

EMI's colour TV camera 
utilises a novel optical system, 
several times more efficient than 
relay lens systems. It is compact 
and simple to operate, so is ideal 
for industrial use. 

First colour and monochrome 
cameras under these contracts 
have already been dispatched to 
the United States and deliveries 
are continuing during the next six 
months. 

The BBC Sphere at Olympia 
THIS year the BBC celebrates 

the 25th annivèrsary of its 
Television Broadcasting, and, at 
the Daily Mail Ideal Home Exhi- 
bition, the story of its birth and 
development to the present day 
w a s historically traced a n d 
visually described. 

In a sphere which might be 
described as "an Aladdin's cave 
of electronic delights ", 36ft in 
diameter and 12ft in height, a 
cascade of light and sound told 
the story. 

Visitors passed through a dimly 
lit passageway into an even darker 
centre, and there saw light spots 
picking out a model of the Tele- 
vision Centre at White City -the 
largest television headquarters in 
Europe -and, appearing suddenly 
all round, were the flags of all the 
countries in the Eurovision link- 
up. 

On the stand most of the 
activities of the BBC were illus- 
trated, ranging from programmes 
in this country to those which 
from London now go out to 
Europe through the Eurovision 
network, originally sponsored and 
developed by the BBC, together 
with the French Television Ser- 
vice, and to North America 
through the BBC invention of 
Cablefilm. 

Research Rockets 

A SMALL exhibition of research 
rockets was held in the 

Science Museum recently. It was 
lent by the United States Navy 
Headquarters in London. Such 
rockets are fired to a height of 
nearly fifty miles and can be used 
to take samples of the atmosphere 
as they travel, and to transmit 
back to earth measurements of the 
temperature, pressure and radia- 
tion. When clear of the earth's 
atmosphere they can take photo- 
graphs of the sun or of cloud 
formations over the earth. 
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The Pye special Effects equipment in Studio 2 Vision Control at Tyne Tees 
Television Centre. 

The exhibition included five 
actual rockets of various sizes up 
to 14ft in length, and a nose -cone 
which has been recovered by 
parachute after firing to more 
than 100,000ft. The methods of 
firing and the results obtained 
from photographs were explained 
on screens. 

Russian TV Exchange 
NEGOTIATIONS between 

ATV and the Soviet TV 
authorities have recently been 
concluded for a series of " live " 
programmes from Moscow during 
the British Trade Fair (19th May 
to .4th June). Programmes from 
Britain will cover the Soviet State 
Fair in London in July. 

The opening of the British 
Trade Fair will be covered by a 
Russian OB unit under the direc- 
tion of an ATV producer. Other 
programmes include ballet from 
the Bolshoi Theatre and a docu- 
mentary on life in Moscow. In 
July, a Russian producer will 
direct an ATV OB unit covering 
the Soviet State Fair in London. 

New TV Tuner 

THE American TV company, 
Zenith, has produced a new 

TV tuner which, they claim, can 
operate in the VHF or UHF 
bands without the need for con- 
ventional fine tuning controls to 
overcome frequency drift. It is 
built round a neutralised frame 
grid triode. A special gold - 
platinum- silver alloy is used on 
switching contacts with the object 
of eliminating corrosion and wear. 
Frequency stability is enhanced 

by the use of a glass -filled alkyd 
material for the channel strips. 
This is not only stronger than 
materials normally used, but 
resists moisture, a major cause of 
frequency drift. The tuner uses no 
printed circuitry and is individually 
wired and soldered by hand. 

Egyptian Visitors 
RECENTLY Mr. Salah Amer, 

deputy director of the United 
Arab Republic Broadcasting Cor- 
poration visited the Chelmsford 
works of Marconi's Wireless Tele- 
graph Company Ltd. With other 
members of his party and Mr. D. 
Law, assistant chief of sales 
(studios), Broadcasting Division, 
he toured the company's TV 
Development laboratories. 

North East Electronic Engineering 
Exhibition 
AMONG the exhibits of the 

Tyne Tees Television dis- 
play- stand, at the first North East 
Electronic Engineering Exhibition, 
which was held in the City Baths 
Hall, Newcastle upon Tyne, from 
Tuesday, 28th February to Thurs- 
day, 2nd March, were two Mar- 
coni Mark IV 41in. Image Orthi- 
con Camera Channels, complete 
with all control equipment. These 
Cameras are normally used on 
Outside Broadcasts. Also shown 
was some of the Pye special effects 
equipment, as used in the Televi- 
sion Centre, Newcastle upon 
Tyne. An EMI TR90 sound 
tape recorder was demonstrated, 
and the public was able to record 
and listen to their own voices, 
with various special effects. 
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BUILDING A 

CABINET 

FOR THE 

PRACTICAL TELEVISION May, 1961 

OLYMPIC 
(Continued from page 380 at the April issue.) 

By R. Edwards 

5INALLY the front and 
side edges of the stool base (Fig. 
9 last month) may be covered. 
The top and bottom panels may 
be beaded in, and the speaker 
slats positioned and fastened by 
pinning from the back. A piece 
of gold finished aluminium grille is fixed immediately 
behind the opening. 

Back and Inspection Cover In the Base 
Cut out the back to size from }in. peg -board 

with a hole as shown (Fig. 8, last month). Drill 
and countersink around the edges for ¡in. No. 6 
screws for fastening to the fillets. Make the cover 
to the dimensions shown in Fig. 10 and glue and 
pin to the back over the aperture. The purpose 
of this projecting cover is to allow a greater air 
space around the dropper resistance on the chassis. 

The holes in the back for aerial, mains lead, 
control knobs, etc., .re best marked out and cut 
after the chassis has been positioned. 

Fit the bottom inspection cover to slide into 
rebates (see Fig. 9). To give good ventilation it 
is advisable to enlarge every other hole in the peg- 
board to ¡in. diameter. 

This shows the removable inspection panel. 

Recessed cover If thick Hardboard 
Fig. 10. -The dimensions of the ventilation panel 

- on the back -see Fig. 8, last month. 

133. 

%: square 
batten 

36 timber ór plywood 

Fig. 11.- Constructional details of the tube cradle. 
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Material 24 SWG Brass or Aluminium 

0-7- 
28A 

35' 

Tube Supports and Clamp 

A section of wood, as shown, is cut out and 
fastened to the bottom of the frame (see Figs. 6 
and 7, last month) and this is scribed and cut out 
to the shape of tube. Holes to take 2B.A. screws 
are drilled through the ends. The metal strip 
(Fig. 12) with additional curved pieces riveted on 
is cut from 24s.w.g. aluminium. The ends are 
bent round lin. brass rods, which in turn are drilled 
to receive 2B.A. x 21in. stems. These form, with 
a nut, the tensioning devices required to clamp 
the tube. 

Blocks 2in. x 2in. x zin. are glued to the top 
corners of the frame (Fig. 6, last month) and are 
for the strap projections to rest against. 

The cradle, which is mounted behipd the tube, 
is made up from hin. plywood sides with solid 
wood connecting pieces -Fig. 11. Two pieces of 
rubber strip are tacked across the top and bottom 
to bear against the tube as shown. 

Fig. 13 (right). -The positions of the cradle and loud 
speaker baffle. 

Fig. 12 (left). -Details of the metal 
tube clamp. 

Mounting thé Tube 

Cut out a 2in. x *in. wide 
sponge rubber strip sufficient to 
encompass the periphery of the 
tube face, and sew the ends to- 
gether to form a band. This 
should be a fairly tight fit around 
the tube. Place the aluminium 
strip in position. 

Left: -The tube clamp. 

When inserted into the frame, 
the tube face should project 
beyond the panel, leaving about 
+in. clearance from the "Perspex" 
front. Tighten the nuts on stems 
to clamp the tube and check that 
it is in centre of mask. Place the 
cradle in position and screw to 
edges of frame. 

The inside of the cabinet should 
have two coats of French polish 
brushed in to seal the woodwork, 
and finally be painted a flat 
black. 

.._ .......... . ' . 

. 

THE OTHER MAN'S 
Electronic equipment which will control 

mechanism to open and close gates automatically, 
was one of the items shown in the popular ABC 
Television programme " The Other Man's Farm," 
televised from the farm of Mr. N. D. O. Capper, 
Ullingswick, near Hereford, on Sunday, 26th 
March, 1961, at 2 p.m. It was seen in the 
Midlands, North, TWW, Tyne Tees, Scotland and 
Ulster, where a similar type of programme has 
already been featured. 

Discussing this electronic device with Franklin 
Engelmann and Ernest Milner was Mr. J. T. Taylor, 
Agricultural Development Engineer, and Mr. J. A. 

FARM 
Stokes, Manager, Industrial Electronics Engineering 
Department, both of Associated Electrical Industries 
Ltd. They also described other equipment which, 
although well known to many industries, may well 
be unfamiliar to farmers as aids to their everyday 
tasks. 

Viewers saw electronic equipment which permits 
fluorescent lighting to be operated from normal 
tractor batteries, a vehicle which can be remotely 
controlled, and an automatic control for artificial 
lighting which can be used in poultry houses to 
simulate daylight in an endeavour to increase egg 
production. 
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No. 67 -THE DECCA DM45 
(Continued from page 357 of the April issue.) 

Line Hold Troubles (see Fig. 1, last month) 
VALVE V9 (ECC82) is used as the line oscilla- 

tor in a multivibrator circuit and in the event 
of loss of line hold this valve should be the 

first suspect. As a general rule, the circuit com- 
ponents do not give much trouble and if a replace- 
ment ECC82 does not give the desired result, 
attention should be turned to the flywheel phase 
discriminator valve V8 (ECL80) and its associated 
components, although the only items likely to give 
trouble apart from the valve are the 2µF capacitors 
C58 and C56. 

The Frame Timebase (see Fig. 2, last month) 
This consists of a multivibrator formed by the 

triodes of V6 (PCL84), the pentode of which is the 
video amplifier, and V7 (ECL80), the pentode of 
which is the sync separator, feeding an output 
pentode V16 (PL84). The first fault condition 
which is likely to occur is frame cramping whereby 
the bottom of the picture is cramped and the top 
elongated, probably leaving a gap at the bottom. 

By L. Lawry -Johns 

This is normally due to a low emission PL84 and 
replacement of this valve will probably put this 
right -if it does not, check the cathode components 
R78 and C76. 

The second most common fault is lack of height, 
leaving an equal gap at the top and bottom. This 
should direct attention to R70 (4.7M, yellow - 
mauve- green), which is connected to pin 1 of V7B. 
Replacement will usually clear the condition and 
restore normal height. Fluctuating height may be 
due to a faulty height control or a defective 
thermistor, TH2 (Vartte Va 1008). 

When V16 is replaced it is usually necessary to 
reset VR8 and VR9 to provide optimum linearity 
(equal spacing of the scanning lines). 

No Frame Scan 
When the raster fails to form beyond a thin 

white line across the centre of the screen check 
V16, V6 and V7 and check the anode voltage of 
V16 at pin 7. If there is no H.T. present the 
output transformer (T2) almost certainly has an 
OC winding and this normally means replacement. 
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Fig. 5.- Circuits of the sound .F., detector and output stages. 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1961 PRACTICAL TELEVISION 

VR3 VP VP6 VRtI VP10 VPI VR2 

TH2 

V11 

o 
C64 

C75I 

VP5 
P124 \ R74 c:3 R59 

R58 C66 

47 

V10 

5 

R 
8 

P46 

P60 

C 
11' 

R4 

Sir 
45 

11.2"=4.6S 11.2"=4.6S 

V17 

C81 

R44 

O 

TH1 

R49O 

65 
C62 

C63 

R61 

C5 ® R73 UJ 
79 

4rila 
R76 

C 
80 

R 
4? 

40 

P26 

C68 R 
56 

R57 C78 te 
V.\ P64 

OR12 

P67 

Aperture for 
C.R. Tube 

R38 C54 

C73 

41 

69 

11:11.3111 
C76 

R13 R1' 

4 
1LO 

C29 C45 
R15 L13 L11 

O O 

al V3 
Pl 

R20n r 
6 C51 

C112 

R 
16 

C34 
P125 

R1213 C 

O 1.55 
s 

R71 Ó C86. C C 87. R70 C50 
4 L C88 

R6 
C70 C48 
tC4i 

1Ti 

L16 
R88 

R220 1 

L34 

4R29 
65 

P28 

Fig. 6. -A simplified front view of the chassis. 

If the H.T. is present and the valves are in order 
check VR7, TH2, C72 and R70. 

Loss of Frame Hold 

If the control VR6 is at one end of its travel 
and the picture is still revolving, check R64, 
although adjustment to VR4 may well stop the 
effect for a time. The purpose of VR4 is to enable 
optimum interlace to be obtained in conjunction with 
the hold control VR6. Interlace means the correct 
structure of the frame scan whereby all 405 lines 
are visible. If the picture is coarse and the line 
structure is made obvious by thick lines, the frame 
oscillator is not " firing " correctly and the inter- 
lace control should be adjusted until the lines 
appear finer and the picture detail at once improves. 
(See "use of controls "). If R64 is not at fault, and 
the picture continues to revolve, check V6 and V7, 
R71, R65 and R66 (R67 if necessary). C70, C71 
and C73 are not often at fault. 
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Poor Sync 
If the picture is a scramble in both directions, 

i.e., rolling freely and also pulling sideways, check 
V7 and V8. Although V8 is concerned with the 
line timebase the screen of V7 is strapped to its 
cathode and thus if V8 is faulty the frame sync will 
be impaired. In this connection C56 should not 
be overlooked and it is only the work of a moment 
to shunt a similar value capacitor across it for a 
quick test. 

No Picture- Raster Normal -Sound Normal 
If advancing the brilliance displays the line 

structure (raster) with no vision signal, the sound 
being normally received, check V4, V5 and V6. 
Check H.T. to yin 7 and pin 8 of V4. If absent, 
check the 330Eì feed resistors and the 0.005µF 
decoupling capacitors, C42 and C43. If these 
points are in order, check the video choke L20 
which connects from pin 1 of V5 to pin 8 of V6. 
This coil may be o.c. at one end. 
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Fig. 7. -Rear view of the chassis. 

Distortion of Sound 
If on VHF only, check aerial, V14 and F.M. 

coil alignment, C104, etc. 
If on TV sound only, check R92 (1.5M), MR1 

and MR2 (0A81). 
VHF and TV sound affected, check V15 

(PCL82), which often develops grid- cathode 
leakage, R100 (220k) which sometimes "goes high ", 
and if the distortion is accompanied by loud 

L26 rustling- crackling, etc., check the switch wafer and 
disconnect H.T. leads for test. " Tracking " 
across the paxolin sometimes occurs, resulting 

L27 in varying H.T. being applied to the volume 
control. 

Sound on Vision. R.F. Gain Set Correctly 
This refers to ripples or bars across the screen 

which vary with the sound modulation. Normally 
it is due to mistuning, but if the fine tuner is at 
one end of its travel it should be set mid -way 
and the oscillator core coil adjusted. 

There is a hole in the front of the tuner next to 
the fine tuner spindle which allows a suitable 
trimming tool to be inserted for this purpose. If 
the effect cannot be cleared by this means without 
loss of sound or picture definition, set the core 
for maximum sound (which should correspond to 
optimum resolution) and adjust the core of L15. 
This is between V3 and V4. 

(To be continued) 

Vision Normal -No Sound 
Check V13, V14 (VHF -MR1 0A79 -TV 

Sound) and V15, having ensured that the loud- 
speakers are connected. 
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Fig. 8.- Scanning coils, brilliance control and tube 

connection details. 
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There are many valve voltmeter circuits from which the 

amateur may select his design; this article will help you 

in 

Choosing a Valve Voltmeter 
By R. Brown 

5HE universal multirange meter is a very 
useful instrument, and few of us would like to find 
ourselves without one. Its frequency range is, 
however, very limited, usually to the low audio 
frequencies, and it is impossible to measure 
frequencies above this limit. To measure such 
voltages, and to make measurements in high 
impedance circuits, the valve voltmeter has to be 
used. 

This is an instrument, using valves, which 
measures voltage over the same range as the multi - 
meter; but which presents a very high input 
impedance to the circuit being tested, and covers 
a very wide frequency range. A great many of 
these instruments are commercially available, 
either in kit form or made -up, and articles 
describing their construction regularly appear. 

The type of circuitry used in any particular 
instrument will depend largely upon the job it is 
intended to do. 

Rectifier Pius Amplifier Instruments 

The most common type of valve voltmeter is 
the one shown in Fig. 1. The audio or radio 
frequency voltage to be measured is fed into a 

diode detector. The output from this detector 
will be a direct voltage which will be proportional 
to the peak value of the signal being measured. 
This is shown in Fig. 2. On the 
positive half -cycles of the signal 
the diode conducts and charges the 
capacitor. On the negative half - 
cycles the capacitor discharges 
slowly through the load resistor. 
As a result of this alternative 
charge and discharge the voltage 
across the resistor will be slightly 
less than the peak value of the 
signal; but R is usually very large 
so that the discharge is very slow, 
and the voltage across R can be 
assumed to be equal to the peak 
value of the signal for practical purposes. 

A D.C. meter cannot be connected directly 
across the anode load to read this voltage, 
since its low resistance would cause the 
capacitor to discharge rapidly during the 
negative half -cycles of the signal; ruining 
the accuracy of the instrument, and making 
its input impedance very low. So some 
form of electronic circuit must be included 
between the diode load and the meter. 
This circuit should provide a very high input 

v 
t 

to suit your requirements 

impedance, since it is connected across the load 
resistance. 

A high impedance input can be easily arranged 
using a triode valve,, but since the voltage is direct 
the valve, or valves, must be directly coupled, and 
the meter readings tend to drift with changes 
in the mains voltage, valve ageing, etc. Some 
means of counteracting this must be found, and 
one such arrangement is shown in Fig. 3. 

Range 
Switch 

Voltage 
to be 

measured 

Detector 
Load 

r i 

D.C. I 

Amplifier 

Meter 

Fig. 1 (above).-The circuit of a rectifier-amplifier 
valve voltmeter. 

Fig. 2 (below). -The voltages and currents in the 
detector circuit. 

Voltage across Detector Load 

Current through diode RE voltage to be measured 

Two triode valves are used, of the same type, 
and connected in the same way. The meter is 
connected from the cathode of one valve to the 
cathode of the other valve, and the circuit values 
are chosen so that when there is zero input voltage 
the cathodes of the two valves are at the same 
potential; there is, therefore, no current through 
the meter, which indicates zero. 

Any change in the mains voltage should now 
affect both valves equally, and, it is hoped the 
valves will age at the same rate. This is probably 
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Fig. 3.-Another form of valve voltmeter. 

the simplest form this type of voltmeter can take. 
It reduces drift by quite a lot; but other more 
complicated circuits are used, and these circuits 
reduce the drift to a correspondingly greater extent. 

The, drift is most noticeable on the most sensitive 
range of the instrument, and generally speaking 
the more complicated the circuit, and the more 
valves it uses, the less the drift, and the greater 
the sensitivity. With the circuit shown in Fig. 3, 
for example, the most sensitive range would 
probably have a full scale deflection of about two 
volts. With more complicated circuits, however, 
the full scale deflection could be as low as 300mV. 

With most diodes the highest voltage that can 
'be measured is 100V, although there are several 
diodes suitable for voltmeter use which can be 
used up to 300V. 

The frequency range of the instrument depends 
largely upon the diode. Up to about 100Mc /s 
the frequency response is flat for almost all small 
receiving diodes. Above this frequency the 
inductance of the leads to the diode, and the transit 
time of the electrons from cathode to anode of 
the diode become important. The equivalent 
circuit of a diode at VHF is shown in Fig. 4 to 
be a series resonant circuit. The resonant fre- 
quency of the circuit, may be anywhere between 
600 and 3,000Mc /s; but long, before the resonant 
frequency itself is reached the inductance and the 
capacitance of the diode will have caused the volt- 
meter to give readings much higher than they 
should be. This is shown in Fig 5. 

The relatively long transit time of the electrons 
at VHF will have opposite effect to this. The 
positive half -cycles of the signal will be over before 
all the electrons have reached the anode. The 
charge on the capacitor will thus be less than it 
should, and the voltmeter will read low. This is also 
shown in Fig. 5, and the combined effect of transit 
time error and resonance are also given. 

A full scale deflection of 300mV on the most 
sensitive range is the best one can hope for with 
this type of voltmeter, and this sensitivity can only 
be achieved using the more complicated and 
expensive instruments. It is, however, possible to 
improve on this sensitivity, and with a reasonably 
cheap instrument. Instead of a diode detector, a 

May, 1961 

leaky grid triode detector is used, 
the triode valve being in the 
probe. 

With such an instrument the 
full scale deflection on the most 
sensitive range can be as low as 
150mV. The maximum voltage 
that can be applied between grid 
and cathode of a triode valve 
suitable for this job is, however, 
limited to about two volts. This 
rather limits the applications of 
this type of instrument, and it is 
essentially a cheap method of 
measuring low radio frequency 
voltages, and is not a universal 
valve -voltmeter. 

Amplifier- Rectifier Instruments 
This is the second most used 

type of valve voltmeter. The 
voltage to be measured is first 
amplified in a wide band ampli- 

fier, and then rectified and fed to a moving -coil 
voltmeter. 

The circuit of a simple instrument of this type 
is shown in Fig. 6. A cathode follower input is 
used, followed by a two -stage R.C. coupled 
amplifier. The output from the amplifier is fed 

Inductance 
of leads 

Fig. 4. -The effective circuit of a diode at VHF. 

to a full wave rectifier which feeds the moving 
coil voltmeter. 

Heavy negative feedback is applied over 
individual stages of the amplifier, and the output 
current from the amplifier flows through resistance 
Rl, providing overall negative feedback. The 
effect of this feedback is to stabilise the gain of 
the amplifier so that it is largely independent of 
variations in mains voltage, component changes, 
and valve changes. It also helps to make the volt- 
meter scale more linear. This scale would other- 
wise be very crowded at low voltages because of 
the curvature of the rectifier characteristic. 

The amplifier is usually fitted with high - 
frequency compensation circuits which, with the 
heavy negative feedback, ensures that its response 
is flat over a wide frequency range. 

With a circuit similar to the one in Fig. 6, an 
instrument with a full scale deflection of between 
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10mV and 50mV on the most sensitive range can 
be produced. By including one or more further 
stages of amplification this sensitivity can be 
greatly increased, and instruments with a full scale 
deflection of as low as lmV can be produced. 

The frequency coverage is very much less than 
with rectifier -amplifier instruments, typical figures 

3 
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v 
= 
á 
« 
>° 

ii 
a 
1 
« 

.' 
Effect of Diode Resonance 

A; 
Combined effect of Wand' 

Effect of electron transit time 

100M5/s 1000Mc/s 
Frequency - 

Fig. S.- Before the resonant frequency is 

reached, the inductance and capacitance of the 
diode will have caused the voltmeter to give 

readings higher than normal. 

for the upper frequency limit being 1Mc /s to 
5Mc /s, although instruments with tipper frequency 
limits of as high as 10Mc /s or even 30Mc /s have 
been produced. 

Switching of voltage ranges is normally carried 
out in two ways. The load resistor, R2, of the 
cathode follower usually has a number of tapping 
points on it. The voltage developed across the 
whole of R2 is fed to the amplifier on the most 
sensitive range, on other ranges only a portion of 

Fig. 6. -The circuit of the 
amplifier- rectifier instrument. 
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this voltage is fed to the amplifier. The range 
covered by the instrument is further increased by 
including an attenuator between the input of the 
instrument, and the cathode follower. This 
attenuator can then be used to attenuate voltages 
which are too large to be applied directly to the 
input of the cathode follower. In this way complete 
coverage from say lmV full scale deflection to as 
much as 300V full scale deflection can be achieved. 

The amplifier- rectifier valve voltmeter has much 
more sensitivity than the rectifier -amplifier valve 
voltmeter, although it covers a much more 
restricted frequency range. The rectifier- amplifier 
valve -voltmeter is also of more general use since 
it is possible to measure direct voltage and ohms 
with it, while the amplifier- detector instrument is 
A.C. only. 

Interpreting Specifications 

It is not always quite clear what an instrument 
manufacturer or instrument kit manufacturer 
means by the details set out in the published 
specification. Not that this is an attempt, as is 
sometimes rather ruefully said by people who have 
bought an instrument only to find that it doesn't 
do quite what they expected, to pull the wool over 
the customer's eyes. It is just that it is difficult 
to state the range and accuracy of a valve -volt- 
meter in a simple manner. The voltage range, for 
example, is usually quoted in two ways, the speci- 
fication states that the instrument will measure 
voltage over the range of, say, 25mV to 300V with 
an accuracy of 3per cent of full scale deflection, 
± 10mV. The ranges of full scale deflection being 
300mV, 1V, 3V, 10V, 30V, 100V and 300V. 

Now just what sort of results is this instrument 
going to give? Well, the first point to note is that, 
in common with almost all valve -voltmeters, the 
accuracy is greatest at full scale deflection; it falls 
off fairly rapidly as the voltage being measured 

(Continued on page 428) 

VI V3 
NON 

HT? 

Rectifia 

- s . 

Voltage 
to be 
Teasured 

Voltage 
o Range 

Switch Voltage 
Range 

Switch 

Meter 

www.americanradiohistory.com

www.americanradiohistory.com


412 PRACTICAL TELEVISION May, 1961 

Television 
Sound 
Faults 

TRACING INSTABILITY AND DISTORTION 

By L. E. Higgs 

3HE sound circuit of television receivers is 
often considered an "also ran" by some TV 
enthusiasts -and certain manufacturers -but a 
detailed examination of this necessary part of the 
set reveals it comprises at least one -fifth of the 
total circuitry and can produce some interesting 
fault symptoms peculiar to TV only. 

Response 

The good frequency response of TV sound, 
noticed since early days of TV, is due to the 
virtually unrestricted bandwidth of sound trans- 
mission compared with the restricted range of AM 
radio sound. The TV sound tuned circuits are 
adjusted to give a wider pass -band than strictly 
needed to reproduce the highest audible sound in order to accommodate local oscillator drift without 
sound loss and, strangely enough, to allow ignition 
pulses to reach the detector undistorted where they 
can operate a limiter more effectively. This does not mean that sound circuit trimmers cannot be 

1.68 

FRO A 

COMMON IR 

peaked, because the coil coupling within the sound 
I.F. coils is often pre -set to give the required pass - 
band width. 

The circuit of a typical TV sound section from 
the detector onwards is shown in Fig. 1, and most 
circuits will be found to correspond generally in 
most respects with this model. 

Frame Tick 
This trouble is recognised by a regular fast ticking 

or high pitched buzz in the background of the 
sound which does not change with the picture 
content, and is present when not tuned to a station 
and which varies when the vertical hold control is 

Cellulose tape both sides of Metal foil form flexible 
sandwich 

Chassis 

Fig. 1.-An insulated screen for reducing hum. 

turned. Check the main H.T. smoothing capacitors 
for reduced capacity by bridging across with a spare 
60µF, making sure the polarity is correct (Fig. 3). Hum and horizontal whistle from the speaker may 
also be present with this fault, and if the 
bridging clears it then the smoothing capacitor 
bank is deteriorating and should be replaced. Poor 
volume control input wiring screening can cause 
"frame tick" also, but, in this case, turning the 
volume control down either increases or decreases 
the sound. The best remedy is to probe gently 
and pull the wiring in the region of the volume 
control and high gain points of the circuit and try 
screening those most susceptible to hum. Use a 
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Fig. 1. -A typical sound section circuit. 
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strip of metal foil, well earthed, sandwiched 
between two layers of adhesive transparent tape 
(Fig. 2). If screening a component or wire silences 
the "tick ", then the screen might be left in the 
chassis permanently or the offending wire replaced 
with a screened type. Poor bonding of screened 
wires also gives rise to this effect. Finally, this 
fault can also be caused by inter- electrode leaks in 
multiple valves where vertical oscillator and sound 
share the same vacu)im space or cathode. Valve 
substitution is the quickest check here. 

Horizontal Whistle 
Like the vertical "tick ", this trouble is due to 

part of the horizontal timebase voltage leaking back 
into the sound circuits, and the remedies to try are 
the same as above. Test for this by listening closely 
to the speaker while adjusting the line hold with 
the aerial disconnected, and the note should change 
and be heard through the speaker. 

Hum 
If present without the aerial plugged in, hum 

can be due to H.T. decoupling -test by bridging as 
explained under " frame tick ". 

Heater to cathode leaks can cause a larger propor- 
tion of hum faults in TV than in radio because 
there are so many more valves that can be involved. 
As many receivers put A.F. stages in multiple valves 
(double triodes, triode pentodes and double diode 
pentodes) with other sections performing "noisy" 
functions unconnected with sound, the results of 
leakage between sections (Fig. 4) can cause strong 
hum, possibly aggravated when the valve is tapped 
-again substitution is the quickest test as valve 
testers do not always show up intermittent defects. 
Do not confuse the prominent frame buzz that is 
emitted from the scan coils direct, and not from 
the speaker, with hum, and take care to' differentiate 
between the sound of 25c /s of coils mains hum 
from the rattling buzz of vision -on- sound. 

Vision -on -Sound 
This is a harsh buzz that breaks through the 

sound only when a channel is being received -it 
cannot occur with the aerial disconnected. On a 
normally operating TV, tuning the fine tuner 
on the channel selector until the sound fades out, 
without losing or wobbling the picture, gives a buzz 
that rises over the sound; this is the video signal and 
will vary with the picture content -quiet with a 
grey or blank background and loud with large 
black and white areas. This is a good exercise to 
enable one to recognise this fault -on a normal set 
off -tune. Obviously if this trouble crops up, 
retuning the local oscillator is the first check. 
Remember, that if the fine tuner on one channel 
does not quite reduce this buzz -but the other 
channel is normal, there is a good chance that the 
coarse tuning slug in the turret is off -set and 
requires a slight adjustment on that channel only. 

Another cause of vision -on -sound is overloading 
of the R.F. stage by too much sensitivity or too 
strong a signal from the aerial. Fitting attenuators 
in the aerial lead will cut out this type of sound 
buzz. 

Leakage across common sound and vision valve 
sections -such as vision limiters in the same 
envelope as A.F. amplifiers -can cause vision -on- 
sound, and valve substitution is required for a quick 
test. Tuning misadjustment of the I.F. and R.F. 

tuned circuits as a result of tampering with the 
slugs or trimmers is difficult to clear without a 
complete re- alignment exactly following the maker's 
procedure. 

Intermittency 
Crackles and fading in the sound, if accompanied 

by disturbances on the screen, are caused in the 
common sound and vision stages of the receiver - 
including the aerial and feeder. However, noise, 
with no picture disturbance, generally arises 

Bridging 
capacitor 

note 
polarity) 

Fig. 3 (above). -The method of bridging a main 
smoothing capacitor. 

Noisy* triode section 
operating possibly as 
vertical or horizontal 
muitivibrator or Vision 

section 

Sensitive Sound 
Output Pentode 

Electrode leaks 
here cause noise 

on Sound 

Fig. 4 (above). -The cause of inter -electrode noise. 

subsequent to the sound take -off point in the 
common circuitry. Valve pin contacts, defective 
components, faulty valves and the volume control 
constitute the main sources of crackles. Gentle 
probing and tapping of suspect parts is the best 
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Control) 
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Distortion 
(valves) 

Output 
combined 

valve 
(leakage 

noise) 
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Frame buzz E.H.T. tick direct from (Aquadag bonding) 
Scan coils 

III IIIIIII 
1111 111n 

E.H.T. hiss 
(brushing) 

0 

O-' 
L Il O 

HT. 
Smoothing 
Capacitors 

Det. 
I.F 

1st. 
Sound 
valve 

1ol 

0 Fl 
Aerial 

(too strong Vision 
on Sound) 

Ilïi qIIBIIHfi 
Hum 

(Deteriorating 
smoothing) 

E.HT. 
(tracking 

noise) 

Fig. 5.- Possible points on the chassis where noises may originate. 
approach to locate intermittent noise. It is advisable 
with intermittents to notice whether they are affected by a warming up delay and not to try 
looking for the trouble until the conditions exist. 

Interference Limiter 
This part of the circuit is peculiar to TV circuits 

and generally takes the form of a diode in series 
with the audio output from the detector (Fig. 1). 
With audible frequencies, the diode acts as a low 
resistance and passes the speech or music on to the amplifier stages. But, by a long time constant 
coupling arrangement, steep fronted high fre- 
quencies, e.g. motor vehicle interference pulses, 
bias off the diode momentarily switching off the 
sound circuit for the fraction of time that the 
impulse exists. 

The efficiency of these arrangements varies con- 
siderably. The transient -triggered circuit is 
pre -set by the maker's choice of circuit components 
to "switch off" when a frequency just above audio 
range is received. Now, as these parts deteriorate, 
the upper trigger limit is reduced to within the 
audio range with an initial effect of exaggerated 
sibilant sounds- hisses and ssh's following "ess" 
sounds. This is nearly always due to a high value H.T. bleed resistor (Fig. 1) of around 2 -3M going 
high in value (possibly 5 -20M). The rise in value 
lowers the circuit time constant, causing audio 
clipping. When the resistor goes really high the 
sound output is weakened and distorted. 

The diode in these circuits can be of the metal 

May, 1961 

(germanium) or thermionic 
valve types. 

Distortion 
Generally, distortion only 

takes place after the sound 
detector, as overloading in 
tuned circuits is unaccom- 
panied by wave distortion 
due to the integrating effect 
of the resonant anode circuit. 
But, after the detector, every- 
thing can be suspect. The 
detector itself, the inter- 
ference limiter (above), the 
usual two valve stages and 
their feeds, or even the loud- 
speaker itself. The best test 
for distortion is to "listen in" 
at the output valve grid, the 
live upper volume control tag 
and the detector in turn to 
isolate where the distortion 
stops -with phones (isolating 
capacitors in each lead: 350V 
A.C.), and trace forward 
from there. 

EHT Tick 
Spasmodic ticking that is 

sometimes missing, seldom 
rhythmical that occurs with 
the aerial disconnected and 
varies with picture brilliance, 
usually comes from the EHT 
D.C. circuit. Switch off all 
the room lights for this 
trouble and often, around 

poor bonding on the tube coating, a spark may be 
seen to flash with each tick. The EHT rectifier, too, 
may be defective and twinkle within when ticking 
takes place (Fig. 5). 

EHT Hiss 
A rushing noise in the sound, accompanied by 

random spots all over the screen or vertical ragged 
bars down the raster, is sometimes encountered on 
damp days for a little while after switching on. 
This is the effect of EHT tracking or brushing, over 
damp or dirty insulation in the line EHT high 
voltage points. 

Cleaning insulating surfaces and adding a smear 
of silicone grease clears up this trouble if the 
materials are not pitted and carbonised (Fig. 5). 
Instability 

This effect is a roaring sound, distortion or a 
faint plop with permanent or occasional loss of 
sound. The alteration of the sensitivity, contrast, 
and fine tuning control may affect the condition, 
and there will be patterning on the screen to 
accompany it. If the internal trimmers have not 
been tampered with at any time, then this most 
difficult fault can be cleared by eventually tracing 
back to a faulty sound or vision valve which is 
oscillating -often owing to a screen, cathode, or 
H.T. decoupling capacitor deteriorating to a low 
value. Bridging all suspect capacitors with a 
1000pF capacitor with short leads is the quickest 
check (Fig. 1). 
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VITAL TO ALL IN THE INDUSTRY 

NEWNES PRACTICAL 

ELECTRICAL ENGINEERING 
Written by 87 Recognised Authorities assisted by 170 World- famous Companies 

Advisory Editor: G. F. Tagg, B.Sc., Ph.D., M.LE.E., F.Inst.P. 

Produced with the full technical resources of NEWNES, this new 

edition covers every important activity in the industry -it enables 

you, the forward -looking engineer, to acquire and retain knowledge 

so essential to your career. Every facet of the vast field of modern 

electrical engineering is dealt with -by qualified electrical engineers, 

who draw upon their knowledge and long experience to guide you 

to advancement. Prove its value by Free Examination for 7 days - 
post coupon to -day! 

Everything you want to know about - 
. Installation Work of All Kinds -Commercial buildings, small 

houses and flats, hospitals, schools, theatres, cinemas, electric 
appliances, alarm systems. 

Instruments, Machines, Equipment- Electric motors, control 
gear, transformers, rectifiers, electronic control in industry, 
measuring and recording instruments and electricity supply 
meters. 
Operation, Maintenance, Repair- Welding plant, electric 
traction, cranes, lifts, X -ray equipment, testing domestic 
equipment, batteries. 
Generation, Transmission, Distribution -Power stations, power 
cables, public supply, underground distribution systems, town 
and rural supplies, cable -laying and faults. 

This is what you receive without obligation - 
4 Volumes strongly bound in Grey Moroquette. 2,352 pages of instructive infor- 

mation on latest practice. 2,100 Photographs. Diagrams, Perspective and 

Working Drawings, Electrical Circuits, and Data on test procedure, etc. 24 Data 

Sheets in colour and 12 Quick- reference Blueprint Charts complete in Strong 

Chart Case. Nuclear Power Stations Booklet. Fascinating cut -away sections in 

full colour enabling you to see how they operate. With full explanatory text. 

NEWNES ELECTRICAL POCKET BOOK. The Electrical Engineer's 

"bible ". Nearly 400 pages with 258 illustrations, diagrams. tables. 

PLUS 2 YEARS' TECHNICAL ADVISORY SERVICE 

Act now for this thoroughly prac- 
tical work -the complete set is 
yours for 7 days without cost or 
obligation to purchase. 

Post Coupon To -day 

To: George Newnes 

Name ___ 

Address 

4 VOLUMES 
I r 

DATA CHARTS 

BLUEPRINTS 

NUCLEAR POWER 

STATIONS BOOKLET 

ELECTRICAL 

POCKET BOOK 

Electrica 
Pocket 

Ltd., 15 -17 Long Acre, London, W.C.2 

Please send me Newnes 

Occupation._ 

Your Signature 
(Or Parent's signature if you 

are under 21) 

Tki, T4/ where epuri ebh 

H,o,eOWNER 

Householder 

Choy with Parent. 

Lodging Address 

PRACTICAL ELECTRICAL 
ENGINEERING without 
obligation to purchase. I 
will return it in 8 days 
or send the first pay- 
ment of 15/- eight days 
after delivery, and 15 
monthly subscriptions of 
20/- until the sum of 
£15 I5s. has been paid. 
Cash price within eight 
days is £15. 
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"WAVE GUIDE AERIALS" 
Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples from their range of products. For the amateur Enthusiast and the Do -It- Yourself type. 

A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS 

3 Element BBC Folded Dipole, Channel 
I, with a Double Five Channel 9 ITA, 

£ s. d. 

complete with all clamps ... 7 10 0 
or Double Eight Element ITA ... ... 8 10 0 
Mast Equipment per your specification 

extra 
SAD 5 Combined BBC, ITA Loft Aerial 1 IO 0 
SD 5 Combined BBC, ITA Outdoor 

Aerial, wall mounting, complete ... 2 13 6 
H & 7 combined BBC, ITA with chimney 

lashing equipment ... 4 13 0 
BBC Loft Aerial 12 9 
V.H.F. Loft Aerial II 3 

5 Element ITA Aerial for attaching to 
existing mast ... ... ... ... 10 0 

£ s. d. 
5 Element ITA loft Aerial ... 1 6 0 
8 Element ITA Aerial outdoor... 2 9 4 
Double 5 ITA Super Fringe outdoor 

4 0 0 
Double 8 ITA Super Fringe outdoor 

Aerial ... ... ... 5 0 0 
32ft. Garden Masts, complete for erec- 

tion, two sets guy pickets, etc., with 
fitting instructions ... ... ... 12 10 0 

Coax Cable semi low loss, 7d. per yard; super low 
loss 1,2d. per yard. 
Cross over boxes for combining separate BBC and 
ITA Aerials 9/6d. 
Please send 6d. stamp for full list of aerials and 
accessories. Terms C.W.O. orders over £4 post 
and packing free. 

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING 
WAVE GUIDE AERIALS 

MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD 

"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 E8.0.0 

Including Free Passenger Transit and 
Insurance. (Old tubes not required.) 

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

BANBURY, OXON 
Telephone 2390 

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. 

MITCHA.M 6201 
A7. 15/6 EF92 5/- 
1385 8/6 EL42 10/- 
DAF91 7/6 EL84 7/- 
DAF96 9/6 EL90 8/6 
DF91 4/- EM80 10/- 
DH719 7/6 EM81 10/- 
DK91 Q/- EY81 10/6 
EABC80 EY84 10/6 
EAF4210/8 EY91 

9/6 
E1391 5/- EZ35 7%- 
EBC41 9/6 Ex40 7/6 
EBF80 9/6 EZ41 7/6 
EBF89 9/- F,Z80 7/6 EC91 9/6 EZ81 7/6 ECC33 5/- EC2 211- ECC81 8/- FC4 17/6 
ECC83 9/6 FC13 17/6 
ECC89 9/6 FC13C 21/- 
ECC85 9/6 GZ32 11/6 
ECF80 H30 5/6 

12/6 H83 9/6 
ECF82 HBC90 9/6 
ECH4210/8 HLI33D8I8 
ECM]. 9/. 10/- 
ECL80 KT33C 

ECL82 
9/ 

KT66 16 
EF37A18Ì8 '.L14KT4112/8 EF40 15/- (or 7) 17/6 
EF41 9/3 ML4 15/- EF42 10/6 MSP4 17/8 
EF50(A) MU14 9/- 
EF80 6/- N142 19/6 EF85 6/6 N153 11/6 
EF86 11/- PCC84 9/6 
EFR9 10f- PCF80 
EF91 4/9 10/6 

PCF82 

PCL82 
9/6 

PCL8311/8 

PENA4 
2/8 

PENS V A/6 
P1,36 1b 

8 

PL81 14/9 
PL82 8/- 
P1.83 10/6 
PY80 8/- 
PY81 7/8 
PY82 8/- 
PY83 8/6 
R19 21/- 
R19 19/6 
TDD4 17/6 
TP22 17/6 
U142 8/- 
U147 7/- 
U15.4 9/6 
UABC80 

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

UCH8I 
9/ 

UCL83 
9/ 

13/6 
UF41 9/- 
UF89 8/- 
Ui.41 9/- 
UL84 9/6 
UY41 7/6 

UY85 7/6 61(80 7/6 
VP4B 17/6 6K8GT 
W81M 5/9 12/6 
W142 9/- 6L1 15/6 
W719 7/6 6L6G 7/6 
1V727 7/8 6L16 12/6 
x78 21/- 6L39 21/- 
X79 21/- 6N7G/GT 

Z77 14/9 6SL7GT 
7/6 

Z152 8/8 8/6 
Z719 7/6 6SN7GT 
IRS 9/- 5/6 
5U40 4/8 6V6G 5/- 
5V4G 9/6 6X5GT 5/- 
5X5GT 5/6 7S7 10/6 5Y3GT 8/6 7Y4 7/6 
5Z4G 10/- 8D3 g/- 
6A8GT lOLCll 

6AL5 
10/- 
6/- 12AH8 10/- 

6AM6 4/- 12AT6 9/- 6AN5 7/6 12AT7 8/- 6AQ5 8/3 12AU7 9/- 6BA6 7/6 12AX7 9/6 6BE6 7/6 1213A6 9/- 6BJ6 7/6 12BE6 9/6 69/57 15/- 12BH715/- 6BW6 8/6 12J7G/GT 66W7 6/8 
6BX6 6/- 12K7GT9/8 6D2 5/- 8/6 6F1 15/6 12K8GT 6F12 4/9 12/6 6F13 17/6 1207 8/6 6J5G 4/6 12Q7GT 6J7GT 9/6 SI8 
6K7 4/6 35Z4GT 

6K7GT 
3/- 7/6 

50L6GT 
10/6 91- 

SEND FOR LISPS. Quotations given for any types not listed. Obsolete and old types a speciality. 
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Flywheel Synchronisation 
l'art 2 

COMMERCIAL CIRCUIT I 

By R. Talks 

JN this circuit gl and g2 of the pentode section 
of V2 are the oscillator electrodes. The coils S1 

and S2 consists of 675 and 2265 turns of 42s.w.g. 
S.S.C. wire wave -wound on a 6mm diameter former. 
A long ferroxcube core of 3mm diameter is a coarse 
frequency control. The line hold control consists 
of a fine control in the form of a hinged metal flap. 
This acts as a shorted turn with variable coupling 
to the coil, the long core passing through it. The 
oscillator, of course, works in Class C, and its 
anode current pulses provide the drive waveform 
for the line output valve V3. The rising edge is 

shaped by R12 and C11 to bring the pentode back 

CI 
6809f 

k 

Vt 
Vj ECL/O 

sipation exceeding the valve limit; it has to be 
bypassed at oscillator frequency by C13. 

The triode of V2 is the reactance valve. The 
anode resistance (ra) would normally give heavy 
damping of the oscillator tuned circuit. This is pre- 
vented by feeding the grid with a signal in antiphase 
to that at the anode and 1/µ of its amplitude. In 
addition, of course, we need a quadrature com- 
ponent at the grid to produce the variable reactance. 
In this circuit we require an increasingly positive 
discriminator output to increase the oscillator 
frequency. This is economically arranged by 
feeding the reactance valve grid via C9 from the 
opposite end of the tuned circuit from the anode. 
The grid circuit is effectively a capacity shunted by 
a resistance. This provides both the antiphase (to 
the anode) component and the correct quadrature 
component. 

In the discriminator, Ti, is the phase splitting 
transformer fed with sync pulses via VI, the 
function of which will be discussed later. The 

00K0 

---WMNVr-- 
R13 

2.7kf1 
C15 

RIO C13 
27K0 6800 F 

ALL CAPACITORS 400VW 20% 
UNLESS OTHERWISE STATED 

ALL RESISTORS %WATT eo %6 

UNLESS OTHERWISE STATED 

SEE TEXT 

F 

00565F O 4711F 
125VW 1096 I2SVW 

Ó.tyF 
Ti25VW 

612 
15KO 

CIt 

2700pF 

T220apF 

% cte 
33p 

d0 
6 

2]ÓC 

CN 

RIS 2.2K0 

Fig. 8. -A commercial flywheel sync circuit. (Point 'X' is connected to the cathode of V3, from which point 

RI6- IOn-is wired to earth). 

into conduction gradually. It is necessary to keep 
V3 cut off for a sufficiently long period; the flyback 
must not be damped, and, in any case, we do not 
require V3 to conduct in the early part of the scan. 
The grid leak, R11, is therefore returned to a 

positive point to give appreciable discharge of C14 
during the non -grid conduction period. This 
ensures a long grid conduction period and so 

produces a long negative pulse at the grid of V3. 
The leading edge of this pulse must be steep. Its 
rate of fall is increased by adding C18. A positive 
pulse, derived from the line output transformer, is 

fed via C18 to the oscillator grid. As soon as this 
grid passes cut -off, causing flyback to start, the 
fed- back positive pulse rapidly drives the grid into 
grid current, so steepening the rate of rise of anode 
current. Resistor R10 merely prevents the g2 dis- 

timebase waveform is obtained from the line trans- 
former, where the flyback pulse is a half cycle of 

a sine wave. This is differentiated via C19 and 
produces at the secondary tap of Ti a waveform 
vaguely reminiscent of the ideal previously discussed 
(see Fig. 9). The diode circuit is " telescoped " 
somewhat compared with Fig. 5 last month, which 
served mainly to indicate the principle. The diode 
outputs are added directly in C6. This is the filter 
and its size largely determines the pull-in range. 

Damping Circuit 

We now come to R5 and C7 -the damping 
circuit. Here it must be confessed that the earlier 
description of the mechanism of pull-in, whilst 
being correct in essence, was oversimplified. With. 
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out the damping circuit, the oscillator frequency 
"hunts" about the sync pulse frequency. After any 
disturbance, this leads to "wavy" verticals in the 
picture. The mechanism is as follows. 

Firstly, we recall the three points enumerated 
at the start of the "pull -in behaviour" section and 
return to Fig. 7 (last month). When the sync -pulse 
phase reaches P, where, in steady conditions, the 
discriminator output would just Iock the oscillator, 
the control voltage is lagging behind the discrimina- 
tor output owing to the action of the filter. 
Consequently, the oscillator frequency has not been 
lowered to that of the sync pulses which pass, 
therefore, beyond P. Eventually the control voltage 
rises enough to bring the oscillator down to sync 
frequency, but now the discriminator output is 
higher than it was at P -the sync pulses are some- 
where between P and N. This higher output raises 

N 

Fig. 9.- Waveform at the secondary tap of TI. 

the control voltage still further, the oscillator 
frequency falls still further and the pulses start to 
move back towards P. At some point, the dis- 
criminator output falls below the control voltage 
and the above process repeats with the directions 
of change reversed. In theory, this hunting could 
carry on indefinitely, but in practice various things 
would damp it out. However, without R5 and C7, the damping is not sufficiently heavy and there is 
a train of "wiggles" after any sync disturbance. 

It is easier to explain the action of the damping 
circuit in Fig. 8 by considering what happens after 
a sync disturbance. This, in any case, is the important problem in practice. Suppose the time - base to be running synchronised at some point, 
such as P of Fig. 9. Then C6 and C7 are both charged to the same voltage -the equilibrium 
voltage. Now suppose the sync pulses disappear 
for a time. Capacitor C6 starts to discharge via the diodes as soon as C4 and C5 have discharged 
enough to allow this. C7 falls in voltage much more slowly than C6 because the current flowing from it equals the difference of voltage on it and C6 divided by R5. That is to say, its rate of discharge is only small until C6 has discharged 
appreciably. Furthermore, the time constant of C7 and R5 is relatively long, giving a slow rate 
of fall of voltage on C7. So when sync pulses reappear, C7 is still pretty much at equilibrium 
voltage, but C6 has discharged and so the oscillator 
frequency has risen. The sync pulses are now 
somewhere between P and N, say. Now, we are 
back to the situation described in the preceding 
paragraph, but with this difference : C6 is recharged 
via the diodes and also from C7. Therefore, its voltage rises more rapidly than it would by charging 
via the diodes alone. If we can make C6 rise in 
voltage exactly in step with the phase of the sync 
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pulses, then we have achieved the ideal case and 
there is no overshooting of P, and therefore no 
hunting. That there is a suitable compromise in 
practice can be seen by looking at the two extremes 
of the damping circuit time constant. Assume C7 
is very large and can be taken as a battery over 
the period considered. Now if R5 is very large, it 
is effectively an open circuit, and we have no 
damping circuit at all! If R5 is very small, then 
C6 is restored to equilibrium voltage almost 
instantaneously. In this case it takes a very long 
time for the phase to become correct again. Some- 
where in between is a compromise. Playing about 
with the components in the damping circuit is a 
very easy way of achieving another half -hour of 
tax -free entertainment. 

Frame Sync Effects 
We come next to Vl. All flywheel circuits find 

the frame sync period a rather indigestible morsel. 
Generally speaking, it alters the discriminator out- 
put and so changes the oscillator frequency. This 

-23! 

10 
}I secs 

+23 

10 
1J secs 

+31+5 

-3 

(a) 

+2s 

40 N secs 

(b) 

Fig. I0.- Waveforms with sync pulses of 20V 
amplitude -(a) with symmetrically situated line sync 

pulses; (b) during a frame sync pulse. 

recovers once the frame sync period is over, but 
normally a residual effect is left which gives curved 
verticals at the top of the raster. The discriminator 
output is usually sensitive to pulse length, but the 
effect would happen even with our ideal rectifiers. 
Fig. 10 shows the waveforms with sync pulses of 
20V amplitude, a timebase waveform running from 
( -5)V to ( +5)V, and the relative durations more 
correctly shown than previously- l0,usec sync pulse 
and 15,usec flyback time. 
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Suppose the line sync pulses 
to be symmetrically situated as in 
Fig. 10(a). The peak voltages 
are equal, and so the resultant 
output from the discriminator is 
zero. Fig. 10(b) shows the state 
of affairs during a frame sync 
pulse. The negative peak is 
not altered, but the positive peak has risen 
by 2V. It is the function of V1 to prevent this 
from happening. The grid of VI is fed from the 
usual sync separator but, at its anode, the frame 
sync pulses are missing. The sync separator output 
has the form shown in Fig. 11. When the separator 
is brought into conduction, the valve current 
rapidly discharges the stray capacities, and there 
is a sharp fall of voltage at its anode. When the 
valve again cuts off, however, the capacities have 
to recharge via the anode load, which is a high 
resistance. So, the rising edges at the anode are a 
normal capacitor charging waveform with a time 
constant somewhat longer than 10,usec. A is a 
normal line pulse, B and C are twice line pulses. 
Their tips only rise to the level shown dotted. If 
this level is below the cut -off of VI, then they 
produce no output at the anode. Thus, in the 
frame sync period, the discriminator receives a long 
pulse (4 lines duration) which gives equal positive 
and negative peak voltages, and tends to produce 
zero discriminator output. This is no change if 
the original setting was as in Fig. 10(a). This 
"central" adjustment is important for several 
reasons. Firstly, it is the centre of the pull-in 
range and so allows most oscillator frequency drift 
(owing to mains variations, etc.) before readjust- 
ment is necessary. Secondly, loss of sync pulses 
will produce no change of output, and therefore no 
change of oscillator frequency. Thus, the picture 
will not have moved sideways in the raster when 
sync pulses reappear and there is least disturbance 
of the picture. Thirdly, spurious sync pulses 
outside the MN region give zero output because 
they are applied equally to both discriminator 
outputs. Thus, they give no change of frequency. 
Some flywheel receivers have made special provision 
for achieving this best adjustment. 

Commonly, the line hold control knob has to 
be pushed in before it engages its electrical control. 
The pushing in also operates a switch which 
removes sync from the discriminator, thus ensuring 
zero output. The control is adjusted until the 
oscillator is as near sync frequency as possible, 
which is easily seen from the picture. Releasing 
the control reapplies the sync pulses. Despite these 
precautions, there is almost invariably a small 
residual curvature remaining at the top of the 
picture. The effect of the frame sync period is 
easily observed by turning the frame hold control 
until sync just breaks above 50c /s. As the picture 
drifts down, the frame blanking period can be 
studied (it can often be held steady near the middle 
of the tube face). The end of each line has a 
falling edge from black to sync level whether it 
be a line or a twice line pulse. If the brightness 
is turned up this edge can be seen, and its deviations 
from the straight (and narrow path of propriety) 
observed. 

Function of C2 

Picture centring with a flywheel always presents 
a practical problem. As shown in all previous 

Fig. 11. -Sync separator output waveform. 

diagrams, the flyback starts before the sync pulse 
at all settings within the pull-in range (in fact, 
within the hold range). This means that the right- 
hand side of the picture is folded over, except 
perhaps at one extreme of pull-in, where conceivably 
only the front porch is folded over. Capacitor C2 
Fig. 8 corrects this. It delays the rise of the sync 

A 

e 

Fig. I2. -The addition of RI7 prevents a spurious 

lock position -initially, CD has the same direction 

of slope as AB and lock is possible; adding RI7 alters 

the slope of the curve as shown and this curve has the 

wrong slope for locking everywhere except between 
A and B. 

C 

0 

pulse at the discriminator. In fact, the pulses shows 
in the diagrams should be "sloped off" appreciably, 
and their peaks occur later than the leading edge of 
the transmitted pulse. 

One, final component calls for some comment - 
R17. This is added simply to prevent a spurious 
lock position. The actual timebase waveform at the 
discriminator does not have zero slope during the 
forward stroke (see Fig. 12). In fact, the portion 
CD has the same direction of slope as AB. 
Consequently, locking with the sync pulses or CD, 
though weak, is possible. The waveform across 
R16 (which is wired from V3 cathode to earth) 
has no falling portion during scan, so it is 

added via R17, and so produces the dotted wave- 
form of Fig. 12. This has the wrong slope for 
locking everywhere except between A and B. 

Precautions must always be taken to prevent 
hum voltages, etc., reaching the reactance valve. 
Naturally, it cannot distinguish between "proper" 
control voltages and any hum picked up inciden- 
tally. Leads and components should not be placed 
near high voltage mains leads. An extra stage of 
smoothing is provided for the H.T. supply to. the 
flywheel: R14 and C17. 

Finally, it is of interest to see how far this time - 
base meets our requirements set out at the end of 
the section on Interference. Noise cancels out, 
largely because the sync pulse affects both dis- 
criminator outputs equally. Any slight lack of 
balance is not serious, though, because the flywheel 
filter reduces the effect of random variations. 
Provided that we are set to the zero output position, 
then change of shape of the sync pulses should 
have little effect, again owing to the balanced nature 
of the discriminator. Loss of sync pulses also has 
minimum effect since this condition too gives zero 
output. Interference and spurious pulses can have 
little effect as long as they fall outside the region 
AB of Fig. 12. 

(To be continued) 
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By D. R. Bowman 

NYONE who takes up the study of 
electronics, whether for pleasure or to earn a living, 
sooner or later says to himself, "I wish I could see 
what is going on ". This article is written to cater for 
those who have arrived at that point; they will be 
those who have perhaps built up a few circuits and 
have a working knowledge of practical circuitry. 

In a very wide variety of circumstances, it is 
possible to "see what is going on "- providing one 
knows what to look for. The idea is not to persuade 
the constructor to buy an oscilloscope, but if it 
happens that any reader who possesses no such 
instrument decides afterwards, that it is a "must ", 
so much the better. For the real beginner -the 
man who "hardly knows a red volt from a black 
one" -the best advice is perhaps to keep copies of 
Practical Television carefully -the time will come! 

Use with D.C. and A.C. Circuits 
Where direct current isconcerned the oscilloscope 

is not unrivalled for making measurements, since 
other more portable and less expensive instruments 
do the job well. However, A.C. is the heart and 
soul of electronics, and as soon as voltages and 
currents begin to vary regularly with time it may at any moment become important to know just how, 
how much and how fast they are varying, and where 
they start from. The 'scope now comes into its 
own. 

The astute reader will have spotted in the last paragraph the statement, in paraphrase, that alternating voltages and currents possess the 
properties of wave -form, amplitude, frequency and 
phase. This is perhaps a debatable statement, but 
it is near enough for practical purposes in most 
cases. All these quantities can be presented in visual form, and at least rough measurements made. It is fair to say that for precision work, measure- ments nearly always have to be made by means other than the oscilloscope. However, this is normally a requirement of the research or develop- 
ment engineer. The man servicing his own television receiver, setting up an F.M. receiver or 

checking the fidelity of an audio amplifier rarely 
needs to undertake precise measurements; 5per 
cent is usually near enough, and often a "general 
idea" is quite useful. 

The Display as a Graph 
The most instructive summary of a physical 

process in which cause and effect are related is the 
graph. The oscilloscope exists to draw graphs, 
rapidly and,consecutively, which show the behaviour 
of currents and voltages. It is possible for the 
oscilloscope to show also the behaviour of fields -a 
good example is the television. receiver where a 
linear scan indicates immediately that the magnetic 
field causing the scan is varying linearly with time. 

Fig. 1(a) shows a typical graph. It represents 
the behaviour of the current in the circuit in 
Fig. 1(b). The reader will be familiar with the 
experiment, which consists essentially of putting 
the switch over to the right at a given moment and 
measuring the current flowing into the capacitor C 
al various later intervals of time. It is a simple 
enough matter to arrange circuit values so that the current can be measured with a milliammeter or 
microammeter at intervals of, say, 5secs, and to 
plot the results : 100µF with R1, 100k and a micro - 
ammeter with a 9V battery. If R2 is 1k a slow 
drop in current over a minute or more is obtained 
with a much mbre rapid effect when the switch is 
reversed to discharge the capacitor. 

The point about this armchair experiment is that 
time is related to current, and a recognisable wave- 
form of definite shape, amplitude and phase is produced. This gives a suitable introduction to the importance of time in electrical measurements. Not only time as the horizontal axis of the graph -the 
intended part of the experiment -but also the time taken to plot just one change at all accurately. To obtain a plot of the quantities just described takes 
at least three minutes. The oscilloscope can do no better in this particular case, but when circuit parameters include pF rather than hundreds of microfarads, and resistances of a few hundred ohms only it is vastly superior to the meter and the seconds -hand of a watch. In the experiment just 
outlined, tl -t0 is at least 3 minutes; when it is 3µsec, the watch is not much use, and neither is the meter. 

The oscilloscope is, therefore, predominantly a means of representing time -and very small intervals of time perhaps -along a horizontal axis, and the instantaneous value of a current or voltage 
along the vertical axis. The fact that it shows the result in a visual form is a handy by- product, but intrinsically the visual presentation is only a bonus -nevertheless a most useful one. 
The Importance of the Massless Electron Beam 

It was remarked a moment ago that where time intervals are small, watch and meter are not very 

t 
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cilloscopes 
useful. It may be instructive to enquire why. 
Suppose the pointer of the meter and its attached 
moving coil were completely massless and offered 
no area to the surrounding air to cause damping 
of its movement, it might be supposed that the 
pointer would follow the voltage or current exactly. 
Then by repeating the experiment at regular 
intervals, hundreds of times a second, nothing could 
be seen but a blur where the meter pointer 
oscillated. However, by arranging a stroboscope to 
flash a little faster than the experiment was 
repeated, and illuminating the pointer with this 
device, a slow- motion picture of the experiment 
would be obtained. Note here, please, that the 
speed of movement is no real difficulty; what is 
the difficulty is in approximating to a massless 
meter movement. 

In the original oscilloscopes, the mass of the 
movement was reduced by making it very small 
and light and using a beam of light as a weightless 
pointer. Extraordinarily good results have been 
achieved with these instruments, 'which still find a 
limited application. However, the mass still 
existed, and consequently speed of movement and 
ability to "follow" the waveform were such that 
the device could only cope with waves of low 
frequency. In the cathode ray tube there can be 
formed a pointer and "movement" of ridiculously 
small mass in the shape of a narrow beam of 
electrons. If the relatively high mass of the meter 
movement is "sluggish ", the electron beam can be 
said to have a high "agility ". One is tempted to 
write an equation at this point, but the temptation 
will be resisted. There will be plenty of equations 
for the experimenter later on when he starts to 
work with his instrument. 

The Electrostatic Tube 

The cathode ray tube has been often enough 
described, in these pages and elsewhere, and it is 
not proposed to detail the construction and mode 
of operation here. Our discussion will deal, how- 
ever, with the oscilloscope tube only, and except 
for specialised apparatus the only type used is the 
electrostatically focused and deflected tube. 

This type of tube contains the usual electron 
gun, modulating tube or "grid ", and anode together 
with an electron lens system. All these electrodes, 
provided with the correct potentials, contribute to 
the formation on the fluorescent screen of the tube 
of a small bright spot -the visible end of the 
massless pointer. In addition, means are provided 
for deflecting the pointer and so moving the spot. 
A further consideration of Fig. 1 will show that 
the horizontal deflection of the spot in that case 
would be proportional to time. This is very general 

oscilloscopes. The horizontal axis of a graph is 
generically termed the "x- axis "; consequently there 
is required a means of X- deflection of the spot 
regularly with time. The axis of the graph at right 

angles to this is known in general terms as the 
"y- axis "; consequently the waveform to be investi- 
gated will require Y- deflection of the spot, 
proportional to the instantaneous measure of the 
quantity concerned- usually voltage or current. 

Non -Temporal Quantities 

So far if has been assumed that the x -axis will 
always be a measure of time, and it is true that 
very many of the measurements made with an 
oscilloscope do actually require a horizontal time 
scale. However, quite a number of useful com- 
parisons can be made in which the horizontal axis 
of the graph is not temporal but concerned with 
some other quantity. An example is the use of 
the instrument to plot valve characteristic curves, 
either la -Vg or, Ia -Va. Nevertheless, it is usually 
conventional to express any such x- quantity as if 
it were proportional to time, and to use the 
oscilloscope accordingly, for reasons of practical 
convenience. 

(a) 

Fig. a. -A graph which represents the behaviour of 
the current in the circuit of Fig. l b. 

Deflecting Plates X and Y 

To accomplish the deflection of the electron 
beam, small metal places are inserted into the 
envelope of the cathode ray tube -in the neck as 
a rule. They must not be placed too near the 
electron lens assembly, or the electric fields which 
focus the spot will be distorted. Nor must they 
be placed too near the tube face -or the electron 
beam's deflection will be 
too small to be useful. 
The plates are arranged 
in pairs as shown (Fig. 2). 
The Y- plates are usually 

Fig. lb (right). -An experi- 
mental circuit for obtaining 
the curve of Fig. la ; the 
experiment consists `essen- 
tially of putting the switch 
over to the right at a given 
moment and measuring the 
current at various later 

intervals of time. 

placed nearer the electron gun so that improved 
deflection sensitivity can be obtained. The X- plates 
need not as a rule have such good sensitivity, and 
are put nearer the tube face. Sometimes, however, 
this arrangement is reversed, for special purposes. 

The operation is simple to visualise. The 
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How to use Oscilloscopes 
Him] miiii 

beam of electrons, 
passing between a pair 
of plates, is affected - 
either attracted or 
repelled -by the field 
instantaneously exist- 

ing between the plates. The beam is deflected, and 
continues in its new direction until affected by some 
other electric or magnetic field or until it strikes the 
fluorescent screen. If the plates are connected to 
sources of steady potential, a constant deflection 
will be obtained. 

If the potential is doubled, twice the deflection 
should be obtained, and so on proportionately. 
This proportionality can be secured, by the correct 
shaping and spacing of the plates, to a high degree 
of accuracy. The angle of deflection is then a 
linear function of the potential difference between 
opposite deflecting plates. 

Y1 

X1 ®' X 2 

Y2 

'End-on" 
view of 
electron 

beam 

Yt X1. 

Fig. 2.- Arrangement of the deflecting plates. 

Sensitivity of the Tube 
These considerations apply to both pairs of 

deflecting plates, and it will thus be seen that both 
X- and Y- deflections can be obtained, simul- 
taneously, of the electron beam. The deflection of 
the beam, owing to a pair of plates, is given by the 
equation 

Tube 
face 

Vd a 
Deflection = - X - X 1 

Va b 
where Vd = potential between deflecting plates 

Va = anode voltage 
a = length of deflecting plate in the direc- 

tion of the beam 
b = distance between deflecting plates 

1 = distance from centre of deflecting 
plates to fluorescent screen. 

This formula applies only to electrostatically 
deflected electron beams. Where magnetic deflec- 
tion is used, a different formula applies. 

The equation may be obtained simply on 
theoretical grounds and can be shown to apply 
closely to practical cases. Two important 

inferences can be made from this equation. First, 
that the lower the anode voltage, the greater the 
deflection sensitivity; and, second, that the deflec- 
tion is proportional to the deflecting voltage. 

Linearity Requirements 
It is worthwhile to consider again, at this point, 

the simple experiment discussed previously. 
In order to show the graph of the experiment on 

the oscilloscope tube face, a number of require- 
ments exist, as follows :- 

(a) the movement of the spot along the horizon- 
tal (x) axis must be a linear function of time. 

(b) the movement of the spot in the Y- direction 
must be a linear function of the current flowing. 

(c) the experiment -the charging of the capacitor 
and noting current at equal intervals of time -has 
to be conducted as frequently as may be necessary 
so that by "persistence of vision ", the moving spot 
on the tube face may appear to trace out the 
appropriate curves. 

The last consideration involves the discharge of 
the capacitor, the return of the spot to the begin- 
ning of the graph, and the reconnection of the 
capacitor to the charging circuit. The mechanical 
and electrical arrangements would be simple enough 
to devise in practice. If, as in the particular 
example quoted, the trace is too slow to appear 
as a line on the tube face, a photographic exposure -or the use of a tube with long -afterglow or "long 
persistence" qualities -could be arranged. 

The requirement that spot movement in the 
X- direction must be linear with time necessitates 
the design of circuits which will set up a potential 
difference between the X- deflecting plates which 
increases linearly with time. Such circuits are 
known generally as linear timebase generators. 
Since the potential can hardly go on increasing 
indefinitely with time, a halt is called at some con- 
venient point. At this point the spot is returned, 
as rapidly as practicable, to the beginning of the 
trace ready for the "sweep" to start again. This 
is known as the "flyback ". 

The requirement that deflection in the Y- direction 
must be a linear function of the quantity being 
measured, means that unless the latter is a 
sufficiently high voltage to be applied direct to the 
Y- plates, a Y- amplifier of linear characteristics is 
needed, together perhaps with other linear circuit 
elements such as resistors. " Linearity" is another 
name for absence of distortion, and it might be thought that normal good amplifier design would 
be sufficient to ensure good results. This is actually 
a mistake; very great care indeed has to be taken 
in designing suitable circuits, as will be seen later. 

(To be continued) 

NEXT MONTH 

Building a simple check 'scope 
for TV 
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SPECIAL TV TOOLS 
HINTS AND AIDS FOR SERVICING 

By H. Bedford 

OVER the years, a special collection of tools 
that have proved their worth by easing difficulties 
and speeding the job has appeared in the boxes 
and bags of TV enthusiasts and full -time engineers. 

Most of these aids are simple and inexpensive, 
such as the insulated dental mirror used to detect 
concealed burn spots on the inaccessible side of 
wirewound resistors, read labels on valves too hot 
to withdraw, and turned away from the user, and 
to check for dry joints under tags. Mirrors can 
be obtained for a couple of shillings or so from 
tool shops, but you will have to insulate the metal 
stem and backing before using them on a live 
chassis. 

Mirrors are usually accompanied by the light 
from a torch, but so often it is not practical to 
shine a light from behind or under the subject to 
be illuminated. An idea that overcomes this 
problem is to connect the base of a broken flash- 
light bulb to an MES bulb holder via a length of 
coaxial cable, the inner core connecting the centre 
contacts and the outer braid the threaded body. 
The connections are soldered and bound with tape 
(Fig. 1). This accessory takes up no room in the 
tool box and can be screwed into a flashlamp when 
an awkward job is encountered. 

6°of coaxial cable Base from flashlamp bulb 

Insert from flashlamp Soldered and bound with tape 

Fig. 1.- Flexible inspection lamps made 
lengths of coaxial cable. 

Trimming tools are fast becoming 
specialised items with the many 
types of adjustment encountered on 
various receivers issued over the 
years. Many of these tools can be 
most easily made up from a collec- 
tion of knitting needles filed to 
shape. Certain types of earthed 
studding adjusters are not affected 
by metallic contact and flattened 
brass tube can be used. The 
hexagonal hole found in later slug 
cores is ingenious because it permits 
the lower core in a tuned induc- 
tance to be adjusted through the 
upper core by a special plastic tool 
with a turned -down shank section 
(Fig. 2). This circular section does 
not disturb the upper core while 
the lower is adjusted, and when 
lifted out of engagement with the 
lower core, the upper core can be 
manipulated. 

from odd 

Tool turns bottom core 
without moving top core 

Thin shank clears centre 
hole 

Core formen 

Top dust core (stationary) 

Hexagon section engaged 

Bottom dust core (moves) 

Fig. 2. -This tool enables the bottom core of an 
I.F. transformer to be turned, without moving the 

top core. 

Soldering methods have changed greatly during 
recent years, and the 65W irons common years ago 
are almost displaced by miniature types of less 
than 25W consumption and the quick -heat type 
powered by a transformer. Printed circuits have 
accelerated this change, and the transformer type 
of iron enables the tedious job of melting six 
connections at once to be carried (lit easily (Fig. 3) 
when replacing I.F. transformers on printed 
circuits. 

'Bit'for small single joints\ Transformer 
solderer 

Transformer 
solderer 

Circular 'Bit for printed 
circuit multiple Joints 

Printed circuit panel 

Fig. 3.- Transformer soldering irons with special "bits 
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Punched holes 
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Protective 
sleeve 
Cover 

Tin 
'-ray 

Fig. 4. -A convenient method of storing wire -ended 
components. 

Printed circuits also demand a needle -sharp probe 
on the multimeter for contacting through the layer 
of varnish with which many circuits are coated. 

A watchmaker's lens for checking suspect joints 
on printed circuitry and inspecting the small 
components found in modern TV sets is becoming 
virtually a necessity. 

The high magnetic fields surrounding loudspeaker 
speech coils and focus assemblies make work with 
ordinary steel tools difficult, if not impossible. A 
pair of slender, plated, non -magnetic tweezers 
simplify the work considerably when removing 
particles from the speaker gap or soldering moving 
coil connections. Some of the older focus and 
picture centring assemblies were sensitive to steel 
tools used when adjusting the raster position. The 
picture shifts over to one side when the screw- 
driver is brought near the adjustment, and after 
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adjustments are made removal of the tool again 
displaces the raster. All that is required to over- 
come this disadvantage is a piece of brass rod filed 
to a screwdriver blade and set in a wooden handle. 
This tool has no shifting effect on the magnetic 
field at all as it is non -magnetic. 

Generally magnetic effects cause difficulties, yet 
it is often an advantage to carry a small magnet'in 
the tool kit; for example, when a screw has to be 
fitted in a narrow aperture that only the screwdriver 
can reach. By holding the magnet in contact with 
the screwdriver shank the tip of the tool becomes 
magnetised and the screw will remain on the blade 
while it is gently carried to its inaccessible spot. 
If the screw is dropped at all then fishing with a 
magnet or magnetised tool quickly finds it. Small 
powerful magnets can be obtained from scrap 
focus assemblies. 

Volume and brightness controls are nearly all 
fixed with a standard locking nut, +in. Whitworth. 
By keeping a box spanner with a thin wall in the 
kit it is sometimes possible to remove and refit 
these controls through the bottom of the cabinet 
after slackening the control nut first through the 
front panel hole. 

Certain of the more usual tools can be con- 
veniently kept in wallets, saving room and weight 
in the tool -kit. These tools need not be particularly 
expensive. However, items such as long -nosed 
pliers and side cutters should be the best quality 
obtainable. 

The loose fumble of resistors and capacitors that 
accumulate in the bottom of a tool -kit is bad for 
the parts themselves, and time is wasted in looking 
for the value that has been half erased. A tidy 
way of stocking these parts is to mount them in 
a thin "match box" type of container that can be 
bent up from thin sheet metal with small pierced 
holes to hold the wire ends as shown in Fig. 4. 

International Award for "Outstanding Contributions 
to the Advancement of Television" 

The Committee of Honour of the world's first 
International Festival of Television Arts and 
Sciences announces that 71- year -old Sir Noel 
Ashbridge will be one of six internationally famous 
scientists to receive a Citation " for outstanding 
contributions to the advancement of television and 
broadcasting ". 

Others to be honoured are: General David 
Samoff (U.S.A.), Professor J. Boutry (France), 
Professor P. V. Shmakov (U.S.S.R.), Doctor Kenjiro 
Takayanagi (Japan), and Mr. Eric Esping (Sweden). 

It was stated from Montreux, where the Festival 
will be held from 15th to 27th May, that a Presen- 
tation Ceremony will take place at Montreux Palace 
Hotel on the afternoon of Saturday, 20th May. 

A welcome will be given to those receiving 
Citations by a member of the Festival Committee of 
Honour, after which there will be a keynote 
address. 

Actual presentation will then be made by the 
Festival Committee of Honour to which recipients, 
or their representatives, will no doubt wish to reply. 

The Citation will take the form of a Scroll, 
which will mention the outstanding contributions 
made by the recipient in the advancement of 
television and broadcasting. 

PRACTICAL WIRELESS 

Chief Contents of the 
May issue 

Nov on Sale, l'6 
A VHF TUNER 

AN AUDIO BOOSTER STAGE 
AN INTRODUCTION TO STEREO 
A COMPACT ADD -IN B.F.O. UNIT 
TRANSISTOR CHARACTERISTICS 

TRANSMIT'T'ING TOPICS 
SHORT WAVE SECTION 

CLUB NEWS 

ETC., ETC., ETC. 
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5HE closing of the Walton - 
on- Thames studios is a blow to 
British television as well as to 
British films. It was here that 
the phenomenally successful 
Robin Hood series was made, still 
being shown and reshown at 
television stations all over the 
world. Advertising filmlets, " The 
Buccaneers ", " Sir Lancelot ", 
TV serials, and, of course, a large 
number of important British 
feature films were made here. 

The Walton Stages 

Walton studios had five stages, 
three' of them very large and 
capable of coping with the largest 
type of film production in 
Cinemascope and colour. There 
has been a film studio on its site 
since 1898, when Cecil M. Hep- 
worth started making films in the 
back garden of a villa in Hurst 
Grove, Walton, including the 
historic four -minute drama, 
" Rescued by Rover ", which has 
been seen on television many 
times. Hepworth was a fine 
photographer and technician 
besides a practical film producer 
(as film directors were called at 
that time). He was the inventor 
of the original machine for auto- 
matically developing and printing 
cinematograph films, which re- 
placed the clumsy method of 
winding the films on frames and 
dipping them in deep developing 
and fixing tanks. Hepworth's 
machine was the forerunner of the 
modern Lawley automatic film 
processor, used in all the BBC and 
most of the ITA television centres 
for developing 35mm and 16mm 
news and documentary film. 
Hepworth built two of the first 
all -glass " daylight " film studios 
at Walton, which operated con- 
tinuously making silent film 
features for many years until 
talking films arrived, when the 
plant was expanded with an addi- 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

tional soundproofed stage and a 
large exterior " lot ". Television 
requirements plus its normal 
cinema film output strained its 
capacity, and more stages, work- 
shops and an elaborate sound dub- 
bing theatre were added. 

This theatre was acoustically 
treated to make it suitable for 
recording large symphony 
orchestras; it also included a 
closed- circuit system for telecine 
and television. Now, it seems, the 
whole historic site is likely to fall 
into the hands of a land develop- 
ment company who will erect 
flats, offices and, I suppose, the 
inevitable supermarkets. This 
seems to be the fate of many 
theatres, film studios and music 
halls in these days of increasing 
site values and diminishing box 
office takings. Henry Irving, Dan 
Leno and Cecil Hepworth 
wouldn't have liked it at all. 

On the other hand, I feel pretty 
certain that all of them would 
have studied and embraced the 

newer medium of television with 
enthusiasm as another field of 
show -business. 

Early days at Ealing and Lime Grove 

Hepworth's rival in the film 
pioneering days was Will Barker, 
who built a three -stage film 
studio at Ealing Green in about 
1906, where dozens of short melo- 
dramas and comedy films were 
turned out at the rate of one 
every two days! I am told that 
chases by comic looking police- 
men in the Keystone tradition 
were a familiar sight to the 
residents of Ealing in those 
days. Later, rebuilt and modern- 
ised, it turned out many world - 
famous films under the direction 
of Sir Michael Balcon until it was 
taken over by the BBC for its 
very comprehensive documentary 
film services on 35 and 16mm 
film. 

Gaumont's original British 
film studio was at Lime Grove, 

The exhibition train which toured the West Country to publicise Westward 
Television's new commercial service, which begins transmission on April 
29th, contained this fully operational TV studio equipped by Marconi's. 
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Shepherd's Bush, and was copied 
from Hepworth's all -glass " day- 
light " studio at Walton, which 
was on the first floor with work- 
shops underneath. This studio 
also expanded to four sound- 
proofed stages when talkies 
arrived, but one of them retained 
the shape, size and exact location 
of the pioneer Gaumont studio 
stage. When taken over by the 
BBC, this original stage was one 
of the first to be brought into use 
for television and continues to 
give excellent service. 

At any rate, it seems that Ealing 
and Lime Grove will carry on in 
the true tradition of show busi- 
ness. The show must go on! 

In case any reader wonders 
what an all -glass daylight studio 
is, I must explain that in the early 
days of silent films, most cinema 
studios relied upon daylight as an 
illuminant, sometimes adding a 
few supplementary arc lights or 
low- pressure mercury vapour 
lamps for effects. Other lighting 
control was with blinds or scrim 
diffusers supported on wires 
beneath the glass roof. The 
results were then much better 
photographically when compared 
with films shot entirely with 
artificial light. 

But there were difficulties on 
days when the light varied with 
the sunshine and clouds. The 
advent of talking films and the 
need for soundproofing spelt 
the end of these elaborate green- 
houses. Some of the original 
studios were bricked -up, roofed 
and soundproofed and are in use 
to this day. Apart from the 
original Lime Grove stage already 
mentioned, one of the smaller 
stages at the National Studios, 
Elstree (now modernised by 
ATV) was a pioneer silent film 
studio that is still " in business ". 
This stage had its height raised by 
seven feet by digging down that 
amount and fitting a new floor. 

History of Television 

THERE are several different 
ways of presenting history on 

television, varying from the 
elaborately edited film of the 
actual events to the simple 
straight -forward lecture, in which 
the speaker uses few notes' and 
fewer diagrams. With a really 
competent and sincere speaker 
who is completely at home with 
both his subject and with the 
television camera, the informal 
off -the -cuff " fireside " chat is 
probably just as effective as the 
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edited film. But there are not 
many television lecturers of the 
standard of General Sir Brian 
Horrocks and Alan Taylor, who 
are able to retain the interest of 
viewers by sheer personality apart 
from their thorough grasp of 
every historic subject they discuss. 

Documentary television films of 
actual events in the last war are 
the product of much patient 
research and the collection of 
film excerpts from many sources, 
followed by skilled editing and 
the addition of commentaries and 
background music. Good though 
these are, one is acutely conscious 
of the professional polish applied 
in the editing process and the 
opportunity it might give for 
manipulation or falsification. On 
television, the war film montages 
with rapidly succeeding shots of 
shell bursts, guns firing and 
bombs dropping, etc., all accom- 
panied by heavy dramatic music, 
all tend to lose their impact upon 
the viewer when seen, in the same 
form but in different context, for 
the umpteenth time. This type of 
television history presentation is 
naturally confined to the last 
sixty -three years, for it was not 
until 1898 that an important 
historic event was recorded on 
motion picture film- Persimmon 
winning the Derby. Before this 
time, history was visually 
recorded by the artist -reporter or, 
from about 1850, by the earliest 
of still photographers. 

"Meet Mr. Lincoln" 
A fine example of the use of 

visual stills was seen in " Meet 
Mr. Lincoln " an American TV 
documentary by the N.B.C., 
presented on BBC television. 
Very early photographs taken 
during the American civil war to- 
gether with reproductions of 
artists drawings and contem- 
porary Press cuttings were 
brilliantly edited to form a 
coherent visual story, with long 
shots, close -ups, panning and 
tracking shots. Intelligent use of 
camera movement on the tide 
bench when photographing these 
drawings seemed almost to give 
the illusion of moving pictures. 
The narration and background 
music told the story and set the 
mood with great effect- leading 
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up to the assassination of Presi- 
dent Lincoln at a theatrical 
performance, a sequence which 
came over with an impact which 
conveyed the full tragedy of the 
event. I thought that " Meet Mr: 
Lincoln " was one of the best 
television documentaries we have 
had from the U.S.A. 

Regional Competition 

THE BBC's television studios 
and facilities in the various 

provincial areas cannot be said to 
be on a grand scale, when com- 
pared with their ITA rivals - 
excepting in the London area, 
where the BBC's studios at Wood 
Lane, Lime Grove, Shepherd's 
Bush TV Theatre, Riverside 
Studios, Ealing Studios and the 
Alexandra Palace must amount to 
a staggering figure in capital 
investment, not to mention the 
huge running cost and hundreds 
of staff required. In the provinces, 
BBC facilities are good, but on the 
whole, comparatively modest. ' 

In Scotland, the expanding 
studio stage space and facilities of 
Scottish Television may indirectly 
have had something to do with 
the BBC's recent decision to 
double the capacity of their tele- 
vision building in St. Margaret's 
Drive, Glasgow, at a cost of about 
£800,000. The same trend is 
reflected in other places where 
competition is expected. Even in 
Plymouth, the BBC TV facilities 
have been greatly expanded to 
compete with Westward's opening 
at the end of April. The com- 
petition in this area intensifies in 
those parts of .Somerset and 
North Devon where there is an 
overlap between TWW and West- 
ward -where viewers will have a 
choice of three programmes. The 
new ITA transmitter at Stockland 
Hill has received excellent recep- 
tion report from Weston- super- 
Mare and from parts of Bristol. 
A three -way choice of TV pro- 
grammes is quite a possibility 
these days, with more than one 
line connection between various 
parts of the country. As far as 
I can make out, there is nothing 
to prevent Westward taking items 
from ATV and ABC-TV at the 
same time as TWW is taking, say, 
Granada and A.R. -all on the 
same evening. 

Practical Wireless May issue . . . 

NOW ON SALE ! Don't forget to get your copy 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents. 

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

source of supply of such apparatus. 

CORONA DISCHARGE 

SIR, -Fot some time I have experienced inter- 
mittent corona discharge in my home -made 

receiver, and this appeared to vary in such a way 
that I could not put it down to any one factor. 
Recently I decided to try and find a solution and 
noted that this discharge, which was accompanied 
not only by sound in the speaker, but also by spots 
on the screen, seemed to vary with the picture 
content. It finally transpired that a dark picture, 
which obviously did not fully load the EHT 
circuit, caused corona, and this disappeared when 
a very bright screen was displayed. I thought, 
therefore, that a load across the EHT might work, 
but such a load would have to be removed on 
bright images or larger current drain. I thought 
of a thermistor in the EHT lead, or one across the 
EHT supply, but could not find a value which 
would work, and finally I made a considerable 
improvement in a very simple manner. I was 
utilising the screening of the tube as the EHT 
condenser, via a spring contact, and in the course 
of testing the efficiency of this I used a separate 
condenser I had available. It was marked 0.001µF 
and it appeared to give better results than the 
tube coating. This I found on looking at a circuit 
was rated at 0.0005µF so I concluded, rightly as 
it turned out, that a much larger condenser was 
required. Finally I used two 0.001µF condensers 
in parallel and the corona does not now occur. 
Perhaps one of your experts will say whether or 
not this large capacity will do any harm to the 
rectifier. -G. BENSON (Watford). 

STELLA ST6417 

SIR, -Mr. Sirl (Salisbury) complains that the line 
hold needs to be continually readjusted (Your 

Problems Solved, February 1961). Changing the 
220k to 100k sometimes helps with stronger lock. 
The most effective cure is to replace the line 
blocking oscillator transformer, as a slight leak 
between windings or short -circuited turns will 
make the line hold very critical indeed. This was 
the fault on one particular set I had to repair. 
The changing of the 220k to 100k gave a much 
better lock, but when switching on from cold, the 
line hold needed to be adjusted and it slipped out 

of lock again after about to 1 hour. -S. WHITTEN 
(Buckingham). 

VALVE FAULTS 

SIR, -Some time ago I saw in your pages a 
criticism from a reader who had experienced 

difficulties caused by valves not being standard. 
I recently had a strange experience which might 
be of interest to others who come across an 
apparently incurable fault. I have a set in which 
there are no less than three ECC82's, and one of 
these is used in the frame timebase. Recently the 
hold was getting very weak and eventually I had 
to do something about it. I realised that substitu- 
tion of the valve would be the first thing to do, so 
I removed one of the other valves and changed it 
over with the frame valve. The trouble was not 
removed, but hold was a little firmer, and the 
original valve did not seem to affect the other 
part of the circuit to which it was transferred. 
I did the same thing with the other ECC82, and 
again there was not a complete cure. I thought 
it very unlikely that three valves would all be 
faulty, but thought it worth while having them 
tested. When put on a tester a the local shop all 
three showed the need for replacement. I did 
purchase a new one, which when asserted in the 
frame section returned the set to its original condi- 
tion, but the other parts of the circuit work 
perfectly with any of the three valves. It would 
appear that after just over four years' working all 
three have fallen to the same level, but the frame 
timebase is the only part of the complete circuit 
where the characteristics of the valve are critical. - 
F. H. ROBERTSON (York). 

ADVERTISING AWARDS 

SIR, -The ITA have recently announced that they 
will no longer televise any advertisements which 

compare orje product with another. This would 
appear to be a result of the severe criticism that 
all television advertising has received during the 
last few months. There is, therefore, a need for 
something that would encourage advertisers to 
produce advertisements that are in every way enjoy- 
able for the viewing public. Why not, then, have a 
" Television Advertisers Awards " scheme, where, 
each year, Oscars are given to the companies whose 
advertisements are, in the opinion of either, a com- 
mittee 'or the public, most appealing (not, of course, 
meaning free gift offers and the like). Awards 
could be given for such qualities as, the most inter- 
esting, the most amusing, or the advertisement with 
the most pleasant musical arrangement. If enough 
publicity were given to such a scheme, advertisers 
would surely make an effort to raise the standards of 
their advertisements. -R. BROOKS (Staines). 
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DECCA DM45 

SIR, -R. Houston, Your Problems Solved 
(January issue), complains of lack of height at 

bottom of the picture on his Decca DM45. If after 
replacing V16, -PL84 vertical output, V7 -ECL80 
sync separator and half -frame multivibrator, 
V6 -PCL84 vision amplifier and half -frame multi - 
vibrator, a cure is not effected, I would suggest 
a check is made on the following two capacitors, 
C76 (500µF cathode capacitor of V16) and C77 
(0.03µF) feedback capacitor in linearity circuit, 
from anode of V16- PL84). If C77 develops a 
leak or short circuit it causes cramp at the bottom, 
or even complete foldover at the bottom. C77 has 
been faulty in two of these sets I have serviced; 
C76 was faulty in another set. -S. WxrrroN (Buck- 
ingham). 

LINE CONTROVERSY 

SIR, -I feel that any suggestions that, in this 
country we should change our television system 

to one using 625 lines, are quite useless. My reasons 
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for this are, firstly that on any size screen, smaller 
than a 21in. model, the difference would not be 
easily noticeable by the average viewer; and secondly 
that, if two receivers each having a different number 
of lines, were viewed side -by -side the superior 
quality of the 625 line set would be obvious, but 
viewed apart, I am sure that the improved picture 
would not be appreciated. -G. REENSLEVE (Wal- 
thamstow). 

TV MASTS 

SIR, -I have only recently become interested in 
television construction and servicing, and must 

confess that, as yet, I know very little about this 
subject. There is one thing that worries me in 
particular, and that is how to tell the difference 
between a television transmitting aerial and the 
many other masts that litter our countryside. I do 
not even know if there is any structural difference 
that may be easily recognised and is common to TV 
masts, but if any reader knows one, I would be 
obliged if he would write in. -M. A. STUART 
(Coulsdon). 

CHOOSING A VALVE 
VOLTMETER 

(Continued from page 411) 

decreases, and generally speaking the lower part 
of the scale is very inaccurate. Taking the three - 
volt range as an example, the accuracy with which 
3V can be measured is 3per cent of 3V, ±10mV, 
which is ±100mV, about 31per cent. When 
measuring 2V on this range the accuracy is again 
± 100mV but this now corresponds to 5per cent, 
and at 1V the accuracy has deteriorated to lOper 
cent. The voltmeter ranges are, however, usually 
chosen so that the lower part of any range is 
covered by the next lowest range. To measure 1V 
or lower in the example given, one would switch 
over to the 1V range. 

This cannot be done, however, on the lowest 
range, 300mV in this example, and one can only 
make rough measurements on the lower part of 
the range. At 100mV, for example, the accuracy 
is ±3per cent of 300mV ± 10mV, which is 
± 19mV or 19per cent, and this error increases 
rapidly at lower voltages on this range. 

Details of the frequency response are also 
included in the specification, and must be taken 
into consideration when estimating the accuracy 
of the instrument. The frequency response curve 
is usually flat over a wide portion of the frequency 
coverage, and the figures for measurement accuracy 
already discussed apply here. 

At the low frequency end, however, the response 
of both types of valve -voltmeter start to fall off, 
while at the high- frequency end the response 
of rectifier -amplifier instruments becomes high 
(Fig. 5) and the response of amplifier -rectifier 
instruments falls off. Over these upper and lower 
portions of the frequency coverage the error due 
to the change in frequency response, which is 
usually quoted in decibels relative to the response 
at mid -frequency, must be added to the other 

errors quoted to obtain the total possible error in 
the voltmeter reading. 

BRITAIN'S FIRST SCHOOL -TO- SCHOOL 
TELEVISION LESSONS 

An unusual experiment in the use of closed- circuit 
television as an aid to teaching is being tested by 
High Definition Television Ltd., a company of the 
Pye Group, in co- operation with the Middlesex 
Education Committee, the Hayes and Harlington 
Divisional Executive and the School Governors. 

Two schools two miles apart -Hayes Grammar 
School and Barnhill Secondary Modern School - 
have been linked by microwave equipment so that 
science lessons from the Grammar School can be 
televised direct to the Secondary Modern School. 
This is the first time that such an experiment has 
been made part of the regular curriculum in a 
British school, and it will be seen that this is a 
school -to- school television operation as distinct from 
the national schools television service offered by 
both BBC and ITV. This experiment will last 
for a complete term and . is registered with the 
National Foundation for Educational Research. 

In Hayes Grammar School a Science Master 
teaches his own class, using various apparatus to 
illustrate the lesson. He faces not only his pupils 
but two small Pye industrial television cameras. 
One of these is situated directly opposite the 
teacher and covers his desk and the blackboard. 
The second camera, on the teacher's extreme right, 
is used for enlarging small objects and to give close - 
up views during scientific experiments. 

The teacher wears a microphone hung around 
his neck and is able to select cameras and sound 
circuits by means of a specially designed switcher 
unit placed on his desk. A monitor screen shows 
him the picture being transmitted to the other 
school. 

At Barnhill Secondary Modern School a large 
High Definition Television schools receiver with a 
27in. screen faces the class. 
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FURTHER HUGE PURCHASES DIRECT FROM SOURCE 

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

AMAZINGLY POPULAR -IDEAL SECOND SETS 

1211- 23.19. (PP,v) 

14" - 25.19. (PIbP) 

12" 5 CHANNEL TV's 45/- (P)2I6P) 

14" 5 CHANNEL TV's 85/- (P,g6P) 

UA8 Stereo Changers 
B.S.R. tamons Monarch autochau es, s, Cried 
with quality stereo cartridge. Truly 
amazing value. P. A P. 3/-. £6.19.0 

100 RESISTORS 6/6 

100 CONDENSERS 10/- 
Miutature Ceranuc and silver Mica Cnudensers, 
8 pF to 5.505 pF. LIST VALUE OVES 95. 

CO -AX standard and low loss, 25 yds., 12/6. 
50 yds., 22/d. 100 yds., 42/6. 

i'n -ax. !'Inge 1/3. Wall out let hoxee 3/6. 

External ITV Converters with 
power pack 

Hammered finish. Very compact. 
Trimming controls. Listed at £7.7. 
Carriage 216. OUR PRICE 

Gain and 

39/- 
MIRROR GALVANOMETERS. Evershed and 
Vignolee, 45 second swing, high sensitivity, heavy 
gunmetal roses with spares in transit ease. 
Unused. 22.10.0. 

A "MUST" tor wheel Laboratories. 
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TUB E sDue. te the increasing demand Tor our aide range el CIl fe 
and our elhcient handling methods we otter unbeatable value. 

DIRECT FROM OUR FACTORY 

REGUNNED TUBES have new Guns Getters, Agnadae Coating, Bases, etc. 

TOI' QUALITY OCAEANTEED 6 MONTHS 12 MONTHS 12 MONTHS 

Carriage and Insurance 12/6 SECONDS REGUNNED BRAND NEW 

CRM92, MW22 -7, MWr22 -14, äW22-14C,} £1 -10 £3 TYPES 
MW22 -17, MW22 -18 
12KPA, 121K, 0129, CRM121, CRM121A, 
CRM121B, CRM122, CRM123, MW81 -14C, 
MW81 /16, MW31 /18, MW31/74 £1 -15 £3 -10 
141K, 7201A, C14FM, CRM141, CR10142,1 £2 CRM143, MW86-24, MW36-44. 17ASP4, 
171E, C17FM, CRM171, CRM172, MW48-64, 
MW48-69 
7401A. AW43-80, C14BM, C17BM, CRM161,1 
CIiM152A, CRM182B, CHM158. CRM178, 
MW48-80, MW41-L 
AWh8 -80, CRM212, MW68.20, MW08 -80 
PLEASE NOTE: Many other types 

fY 

£2 -15 £4 -15 
£3 -15 £5 -15 

MW31/74 

£4 
f MW38/44 t MW86/24 

£5 
CRM172 

MW48/64 

£6 
not listed available. S.A.E. enquiries. 

* SPECIAL OFFERS * 
4 -SPD. RECORD PLAYERS 

Latest 13.6.lí. l'US Turntable, togetbe, with 
lightweight Steer Geary duet sapphire 
crystal turnover tick -up head. Truly 
amazing value Cati. £3.10.0 3/, 
GALAXY PICK -UPS, as above, only 19/8. 

TRANSISTORS 
Yellow Spot, 2/9, Green Spot, 2/8, lied Spot, 8 /6, 
White Spot, 4/6, Edlswan XB104, 8/8, XA103 
M Mc /a), 10 /-, XA104 (6/8 Mc /s), 12/ -, O.C. 4415/8, 
U.C. 45. 16/ -, U.C. 70, 14/ -, O.C. 71. 8/ -, O.C. 72, 
12/ -, (Matched Pairs 22/ -I. V15/10P (10 watt 
Power), 14/ -, Yellow'tlreen, 9/.. 

SILICONE DIODES 
122 V. 500 M.A., 2 in settee make superior replace 
ment for IL.11.4 and ß.M.5, etc., 8/- each. 

TV PROJECTION UNITS 
Complete Standard Philips optical units with 
Mallard 51W6 -2 protection tube 
(Untested) at a fraction of ,nat. £3.10.0 

12in. TV's 5 channel table models in. 
eluding speaker, line trans., 

cabinet. Top makes requiring only valves and 
tube to complete your choice If available 15/- I,err. 4 /d. IOr 28 per dozen, care. free.) 

14in. TV's 5 
achannel 

as above 35/- Icrr. 4 /.) 

Chassis Bargains 
ALUMINIUM BOX FORM 

Heavy gauge aides and ends, undrilled. 
Bin. x 4in. x Sin. 4/ -; Ain. x Sin. x 2in. 5/2; 
Run, o lin. x 2in. 6/8; 16in, x Bin. x 21n. 10 / -:' 
12in. x su,. x 2ía. 6 /8; 14in. x loin. x Yin. 9 /9. 

4 Transistor Amplifiers 
ONE WATT -From a single 6v. all -dry battery. 
Latest GETIS Power Transistors. In PI SH -PULL 
Two -Transistor High Gain pre- £3.19.0 amplifier stages. Output 3 ohula. 

Test Sets Type 74A 
A service scope easily convertible for standard ns.. 
200/250 va.c., all valves. E.C.R.30 tube, £4.10 excellent ease worth 510. Our price. 

BY RETURN OF POST * VALVES 
SPECIAL OFFER 10,D O! DISCOUNT TO PURCHASERS I NEW LOW PRICES 

of any 81% VALVES marked in blank type (15% GUARANTEED 3 MONTHS - to T _ 

FREE TRANSIT INSURANCE, All vaue, arc new 
or of fully guaranteed ex- Government or ex- equip- 
ment origin. Satisfaction or Money back Guaran- 
tee on goods if returned unused within 14 days. 

124 6/- 
A5GT 5/- 
A714T 11/8 
COOT 9/6 
D5 8/6 
DM 919 
HSGT 9/9 
IA 8/6 
LD5 8/6 
0515 4/6 
NSGT 9/9 
R5 5/6 
54 81- 

BAQS 6/- 
BATE 6/- 
6A116 7/8 
687 8/8 
6880 8/6 
6BA6 6/- 
68E8 5/9 
6BG60 12/6 
613H6 6/- 
613.36 8/- 
68W6 7/9 
613W7 5/9 
68%6 4/9 

6K6GT 
610 
6E7G 
6K7GT 
AKA 
8K80 
6KAGT 
6R25 
SLl 
61,6 
61,60 
OL70 
6L18 

6/8 
5/9 
2/S 
4/9 

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

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

BXSGT 
7A7 
785 
7Rt3 
7B7 
705 
706 
7010 
7H7 
7K7 
7Q7 
7R7 
787 

5/8 
7l8 

12/6 
9/- 
7/9 
7/8 
7l3 
8/8 
7/6 
9/6 
8/6 

10/6 
9/- 

121,701 5/- 
I2K8 12/- 
12KSGT11/- 
12Q7GT 3/- 
12807 8/- 
12837 5/8 
328E7 4/9 
128K7GT4/ 
128N7GT 

8/6 
12Y40 8/- 
I9AQ5 7/8 
1980SG 15/- 

43 7/6 
5000 7/8 
50CD6682/8 
50L6GT 8/- 
52KU 10/6 
53KU 10/8 
34K 1.1 8/9 
61BT 16/. 
BISPT 11/- 
73 8/- 
77 6/6 
70 8/8 
80 5/9 

DA90 
DAC32 
DAF91 
DAF96 
C1F33 
DF91 
DF96 
D1163 
DH78 
DK32 
DK91. 
DK92 
DK96 

2/6 
9/9 
4/9 
7/3 
9/9 
9/9 
7/3 
8/3 
5/- 

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

ECC40 19 - 
EI081 5/6 
ECM 6/. 
ECC63 8/9 
ECX7l4 8/9 
ECC85 7/9 
ECF80 8/8 
ECF82 8/6 
ECH21 12/6 
ECH35 9/8 
ECH42 8/6 
ECH81 8/- 
EC1.80 7/- 

EL50 
E1,84 
EL90 
8191 
EM34 
EM80 
EM91 
EM84 
EM85 
EN31 
EY51 

Small 
EY86 

9/- 
7/- 
8/- 
4/8 
8/8 
8/8 
8/9 
9/9 

10/8 
18/- 

8/- 
8/- 

N37 11/- 
N78 15/- 
N108 18/- 
N152 8/9 
P41 4/6 
P61 2/8 
PAB08011/- 
PCCß4 7/- 
POCOS 9/8 
PCC88 19/- 
PCC89 18/8 
PCF90 7/- 
PCF82 7/8 

SU21SOA 
4/6 

T41 7/6 
TDD4 7/8 
U14 8/- 
1118 8/- 
1122 6/9 
U24 15/- 
U25 12/8 
U26 9/9 
C31 7/9 
U35 11/. 
1137 28/- 

UC1,83 18/ 
UF41 8/ 
UF42 6/ 
UF80 / 
1.1F86 8/ 
UF88 14/ 
UF89 7/ 
UL41 7/ 
UI44 11/ 
0146 9/ 
07,94 7/ 
UM80 5/ 
URIC 8/ 

S5 4/9 804 3/8 6L19 12/8 7V7 7/9 201)1 8/6 53 9/6 DL33 8/6 ECL82 9/6 EZ35 5/8 PCF84 18/- 1)43 8/- CIA 12/ 

T4 8/9 6C5 5/8 6LD3 8/- 7Y4 7/- 20112 8/8 90AV 9/- DL:35 8/8 ECL83 12/- EZ40 8/6 PCL82 7/8 1150 6/9 UU7 9/ 

31321 4/6 6C6 4/9 SLD12 7/6 724 7/6 20L1 16/- 117260T DLE2 9/- EF22 7/- EMI 7/- PC1.83 10/8 U52 4/9 UU8 17/ 
SA4 4/9 6C9 8/9 8L1)20 8/8 8D9 8/- 20P1 9/9 10/8 DL91 8/- EF36 8/8 EZ80 6/- P01.84 7/6 1176 6/8 UY1N 11/ 
3A5 9/- sCUSG 51/- 6N7 6/8 1001 11/- 20PS 12/6 186BT 18/- DL92 8/- EF39 4/8 EZ81 8/8 PEN25 4/8 L79 6/- UY91 11/ 
306 4/6 60116 8/3 6P1 12/6 10C2 13/6 20P4 17/- 807(A) 5/8 DL94 8/9 EF40 18/6 GT10 7/- PEN45 7/8 51191 11/- 1/Y41 6/ 
3Q4 7/- 6D1 96. 6P15 7l- 10014 8/8 20P5 15/- 807(E) 8/9 DL96 7/3 EF4l 8/- GM 8/9 PEN46 5/8 U281 9/8 11Y86 8/1 

IQSGT 3/8 6D8 3/6 6P25 8/6 10F1 5/9 25A00 8/- 808 15/- EABt:,AO 7/6 EF42 7/6 HABC80 9/8 PL88 8/8 1r282 16/- Vß105/30 
184 8/- 6113 12/6 6P28 12/6 10L14 7/9 251.80 5/9 813 55/- EAC91 4/6 EF50-BR 111A1DD9/8 PL36 10/6 U309 7/- 8/I 

3V4 6/9 6D6 4/9 8Q7G 6/3 IOLD3 7/9 25L6GT 9/- 954 2/- EAF42 8/6 2/- HVR2 7/6 PESO 18/6 U399 7/. VR150/30 

"R40 9/6 dFl 4/9 6Q7GT 8/9 1OLD11 14/6 25YSG 9/- 955 3/9 EB34 1/6 EF50-USA KL36 7/6 PL81 8/9 U339 11/- 6/! 

IU40 4/9 6F80 8/3 6R7 9/8 IOLD12 8/8 WAG 7/3 956 2/6 EB41 7/- 3/- KT32 819 P1.82 8/9 U403 9/6 W61M 11/ 
SV40 8/9 eF6M 7/- 6R7G 7/6 10P13 9/- 22Z5 8/- 5763 10/- EB91 S/6 EF54 3/3 KT88C 6/8 PL83 8/9 0404 8/- W78 5/ 

SY31 5/9 6F12 31- 68A7 5/9 10P14 9/- 25Z60 9/- 9001 4/- EBC3 9/- EFSO 4/9 KT88 9/- PLR4 9/- U801 17/- W77 4/i 

SY3GT 6/- 6F13 6/9 6807 4/9 10P18 7/6 25260T 12/- 9002 4/9 EBC33 4/9 EFES 6/6 KT44 7/6 PM84 11/- UAB0808/8 W81 7/e 

SY40 11/- 6E14 9/6 68E17 4/6 12A6 5/- 278U 16/- 9003 4/- EBC41 8/- EFE6 9/- KT46 8/8 PX26 11/6 UAF42 8/- 181M 11/ 
SZ4 11/- 6F15 9/8 68.17 4/- 12AH7 6/9 30C1 7/- ATP4 2/9 HEM 7/9 EFM9 6/9 KT61 8/6 PY31 7/9 11B41 8/- X63 9/e 

S240 8/e 6E16 8/6 6E1E7 5/8 12A118 9/9 30F5 6/9 AZ:31 9/- EBFEO 7/9 EF91 8/- KT63 6/8 PY32 10/- UBC41 7/9 X85 11/ 

57.40T 11/- 6F33 6/6 1361,70T 6/- 12AT6 7/6 30FL1 9/6 B36 8/6 EBF89 8/6 EF9S 4/6 KT68 12/6 PY80 7/- UBC81 10/- X66 11/ 
3A7 10/- 6H8 2/- SSN7GT 4/6 12AT7 5/6 30L1 7/- 805 4/6 EBL21 12/8 EF95 6/6 KT76 8/8 PY81 8/- UBF80 8/6 X76M 12/ 

3AS0 9/8 6.15 4/3 SSQ7 61- 12AU7 6/- 30P4 1208 CBL1 26/6 EBL31 21/- EK32 7/9 KT81 14/- PY82 8/8 UBF89 7/9 X78 14p 

3ASOT 18/6 6350 2/9 8987 4/8 12AX7 6/9 30P12 8/- CBL31 21/- ECU 8/8 EL22 12/6 KTW61 5/9 PY83 7/8 UBL2114/8 X79 18/, 

9AB8 7/. 6J5GT 8/9 6U4GT 10/6 12BA6 8/- 30P18 8/9 CCH35 '4/- EC90 8/6 EL32 4/8 KTW82 5/9 P230 9/6 UCC64 14/6 X81 9/ 

3AC7 4/3 BJ6 4/- 6U5G 8/2 12BE8 8/6 30PL1 10/6 CL33 11/9 EC91 4/6 EL88 8/- KTW63 5/9 R18 11/- 170085 7/9 Y63 8/I 

SAGS 8/6 637 7/6 6V50 5/6 12BH7 10/6 35L6GT 9/- CY31 9/9 ECC31 9/6 EL35 7/- KTZ68 5/8 R19 11/- UCF80 18/- Z63 6/ 
1A07 7/9 5I7G 5/. OVBGT 6/6 12CA 6/6 35W4 8/9 D63 1/8 ECC32 9/- EL37 11/8 2,68 2/9 806 8/8 UCH21 12/6 Z88 9/ 
sAKS 8/8 6J7GT 7/6 6X2 8/- 12E1 18/6 35Z40T 5/9 1177 816 ECC'33 4/6 8188 12/6 LN362 7/- SP6 8/6 UCH49 7/8 Z77 3/ 
BALS 
RAW 

3/6 
al- 

6.16 
6KBG 

8/8 
51- 

6X4 
13X 513 

6/- 
5/- 

12.15GT 
12.J70T 

3/6 
9/8 

35Z5GT 
42 

7/6 
7/6 

0152 
DA30 

5/9 
12/8 

ECC84 
ECC35 

9/- 
8/- 

EtAi 8/- 
EL42 9/- 

LZ319 
MU14 

7/- 
8/- 

SP41 
8/81 

2/8 
2/8 

UCH81 8/6 
1101.82 11/3 

Z152 
2719 

4/ 
9/i 

Post: 2 lbs. 116, 4 lbs. 2i -; 7 lbs. 2t9, 15 lbs. 376, etc. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS. 

TECHNICAL TRADING C 
(Callers always welcome). LIST OF 1000 SNIPS bd. 

P.O. BOX 21 (W) 
350 -352 FRATTON ROAD, PORTSMOUTH. 
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"BRILLION" 
TV TUBES 

12 /I4in. Tube ... E4. 5.0 

17ín. Tube . ... f5. 0.0 

21 in. Tube ,,, f6.0.0 
Shell allowance on 17 and 21 in. 10.0 

C.W.O. OR C.O.D. 
CARR. & INS. I01-. 

GUARANTEE 
Except for the glass shell all materials used 
in the manufacture of "BRILLION" Tubes 
are new and we confidently give 12 Months 

guarantee with every Tube. 

ASHLEY 7:1: 
39 LOWER ASHLEY ROAD 

BRISTOL, 2. 

Tel: 56383 

May, 1961 

TAPE RECORDER AMPLIFIER £7.19.6 
designed 5 valve amplifier. 

Output 3.5 watts. Input fur Microphone, 
Radio and Gram. Size, 89 a 3 x en. Ina., 
cart. 4/6. 12 months' guarantee. Terme 
available. Extras: Dial plate including 

F, sockets and superimpose switch, 8/8, 
Knobs, 2/8. 

RECORD PLAYER 
AMPLIFIERS 
12 months' guarantee 

ME. D.B. 78/6. Latest design incor- 
porating negative feedback, giving 
4 watts undistorted output. Valves: 
1:ÚL82 and metal rectifier. Tone and 
volume control panel on flying leads. 
P. & P. 3/6. 
ME. D8. 89/8, As above de luxe model, with separate tone controls for 
treble and base boost. P. & P. 3/6. 
ME. D5. 3916. New circuit employing ECL80 triode pentode output 
valve giving 3 watts output. A.C. only. Maine isolated. Single control 
for volume and on /off switch with knob. P. A P. 3/6. 

14in. TUBES 35f- 
P1)1 1141 

SALVAGF. PURCHASE of GUARAN- 
TEED REPLACEMENT TUBES. 

Carr. ri / -. 

I.T.A. AERIALS 
For all I.T.A. chan- 

2316 nels. For outdoor or 
3 elements. 

Famous manufacturer. 
Sold st hall the normal 
price. P. & P. 2/8. 

COAX CABLE. Only 
8d. per yd. Out to any 
length. Good quality 
at a very low 
Allow 1/6 

price. 
poet on 20 

yds. 45 /- per 100 yds. 
P. & P. 316. 

TV VALVES 
SALVAGE GUARANTEED 

2/9 each 30/- dos. 
6F1, 6F13, 6K25, 88N7, 1031, 
10P14, EF80, EY51, PL18, 
U801, UGO. 

5/9 mob 80/- doe. 
6V6, I2A1I7, 2032, 20L1, 20P1, 
EBFSO, ECC81, ECC82, ECFSO, 
ECM, ELM, PCF80, PCC84, 
PL38, PL81, PL82, P1.80, 
5581, PE30. 

850 other types on Bal 

Poet on 1 valve -711. Poet on 
6 --1/6. Poet on 12 -2'6. 

DUKE & CO. (LONDON) LTD. 

LIST 
LATEST FREE I 621/3 Romford Road, Manor Park, E.12 

Phone: ILFord 6001 3 

ANE/ PPACT /CAL WAY 
of UNDERSTAND /NG 

Radio Television 
Electronics 

...Your Career 
FOR _Your Own Business 

..An Absorbing Hobby 

Including: Transistors; VHF /FM; Hi -Fi equip- 
ment; Computors; Servo- meths; Test instru- 
ments; Photo -electrics; Nucleonics, etc. 

Radioetructor -an organisation specialising in 
electronic training systems -offers a new self - 
instructional method using specially designed 
equipment on a "do- it- yourself" basis. You learn 
by building actual equipment with the big kits 
of components which we send you. 
You advance by simple steps, performing a whole 
series of interesting and instructive experiments - 
with no complicated mathematics! Instructional 
manuals employ the latest techniques for showing 
the full story of electronics in a practical and 

interesting way -in fact, you really have fun whilst 
learning! Fill in the coupon below, for full particulars. a 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

MST NOW 
TO RADIOSTRUCTOR (DEPT. G.40) 
READING, BERKS. 

Please send brochure, without obligation to: 
*Name __..___ -.._.._._.._...........__... 

Address LOCK 
CAPS 

PLEASE 
(We do not employ representatives) 5/61 
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Trade News 
Silicone Compound 

ASILICONE compound named MS4 is manu- 
factured by Midland Silicones Ltd., and 

is non -melting and retains a grease -like consistency 
from ( -50) °C to 200 °C, and has excellent dielectric 

NEW PROSPECTS AND DEVELOPMENTS 

Closed- circuit Television Camera 

THE " NEVEYE " closed- circuit television 
camera has been designed and developed by 

the Nottingham Electronic Valve Company Ltd. 
This camera uses modern circuit design, tran- 

sistors and semi- conductors. It 
has been designed to work into 
any standard domestic television 
receiver from ordinary mains 
supply and is so simple that it can 
be operated by the least techni- 
cally minded. 

The output from the camera is 
a composite modulated radio fre- 
quency signal, and is tunable to 
any channel in Band I. Synch- 
ronising impluses and blanketing 
impulses are derived within the 
camera and are mixed with the 
vision signal to form a composite 
waveform which will lock any 
standard receiver working on the 
British 405 line system, or alter- 
natively on the Continental 625 
line system. The radio frequency 
output is approximately 10,0001sV 
into 7512 for peak white modula- 
tion. 

The camera tube is of the 
photo- conductive type and can be 
supplied with infra red or ultra 
violet sensitive targets at extra 
cost. 

The camera is made by the 
Nottingham Electronic Valve 

Company Ltd., East Bridgford, Nottingham. 

Range of Specialised Television Equipment 

AWIDE range of closed -circuit television equip- 
ment is now being marketed by Rank 

Precision Industries Ltd., whose TV consultancy 
service has been expanded to meet the growing 
demand of industry, education and medicine. 

Flexibility and simplicity in their design of 
individual installations are now increased by the 

MS4 is widely used for lubricating switch contacts 
and moving parts such as are employed in this 
multi -channel tuner. It is also used to prevent arcing 
and corrosion around the anode terminals of cathode 

ray tube EHT connections. 

characteristics, is highly water -repellent and resists 
oxidation. Some of its uses are, a dielectrical pot- 
ting material for transistors and other electronic 
equipment; a lubricant on electrical contacts, meter 
bearings and other mechanisms; a seal for electric 
heating elements, aerial connectors, plugs and sockets 
against the ingress of moisture; and to prevent cor- 
rosion on battery terminals, leads, spark plugs and 
almost any equipment liable to rust or corrode. 

MS4 is in common use today by the world's 
major airlines, by Post Office authorities in Britain 
and abroad, and the fighting services, by leading 
motor companies in several countries, by all the 
principal electrical and electronic manufacturers and 
by many other companies in every industry. 

MS4 is produced by Midland Silicones Ltd., 68 
Knightsbridge, London, S.W.1. 

A high resolution studio broadcast TV camera, 
manufactured by Dage of America and distributed 
by Rank Precision Industries Limited. This camera 

has an electronic viewfinder. 
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availability of ten different types of 
television cameras ranging from a 
miniature nuclear camera to a high 
resolution industrial image- orthicon 
model. 

From January 1961, the company 
has had exdusive selling rights 
in the United Kingdom and many 
overseas territories for the Dage 
range manufactured by Thompson 
Ramo Wooldridge. 

The model 320B /V, for example, 
is a studio broadcast Vidicon 
camera with 700 line horizontal, 
resolution. The 4 -lens turret or 
zoom lens are rear controlled. The 
5in. electronic viewfinder is re- 
movable, enabling it to be used as 
a film camera, when fitted with 
dust cover- blower assembly. It has 
built -in indicator lights and inter- 
com facilities and is fitted with an 
overscan protection switch. The 
320B /V is manufactured by 
Thompson Ramo Wooldridge, 
Michigan City, Indiana, U.S.A. 

New Aerial and Attenuators 
'HE following new products are now 

available from all Antiference Dis- 
tributors. 

The HL514 loft aerial is available in 
all vertical Band I /III channel combina- 
tions, has a double- driven array incor- 
porating a telescopic single dipole for Band 
I and five Band III elements. The aerial 
is complete with angled arm and bracket 
and is supplied fully assembled with 
automatic " click -mec " elements in indi- 
vidual envelopes. The price (from 1st 
April) is 42s. Od. 

May, 1961 

A view of the "Neveye" closed- circuit TV camera fitted 
with a lens turret for wide angle and telephoto shots. 

The new Antiference TV aerial -type HL514 

The Balancer, BA /1 is a "frequency conscious 
attenuator " and is designed for easy insertion into 
TV aerial downleads to provide variable attenuation 

of Band I signals without affecting Band III, or of 
Band III signals without affecting Band I; so 
enabling a balanced signal to be easily obtained in 
areas where non -cositing of transmitters, different 
power or reception conditions result in an unequal 
signal being received. The unit is housed in a 
streamlined cream plastic cover. The price of the 
BA /1 is 16s. Od., complete with lead and plug. 
Both the BA /1 and the HL514 are made by 
Antiference Ltd., Bicester Road, Aylesbury, Bucks. 

Colour Television at "Daily Mirror" Opening 
When, on Tuesday, 7th March, Mr. Cecil Harms - 

worth King, chairman of the " Daily Mirror " 
Group, carried out the official opening of the 
impressive new headquarters of the " Daily 
Mirror " and " Sunday Pictorial " in Holborn, the 
proceedings were televised in full colour to overflow 
audiences in the building. 

The operation was carried out by the Marconi 
Company using two colour cameras and 35mm 
colour telecine equipment. An 8ft x 6ft screen 
was installed in the staff canteen, and a further 
twenty 21in. monitors in various parts of the 
building. 

The opening ceremony, which took place in the 
foyer, was followed by a colour telecine programme 
which included a film showing the building itself 
under construction. The programme was recorded 
on Videotape for subsequent performances in black - 
and- white. 

JOIN THE PRACTICAL GROUP 
PRACTICAL WIRELESS ... ... 

Every Month. 
PRACTICAL MECHANICS 

Every Month. 
PRACTICAL MOTORIST... ... 

Every Month. 
PRACTICAL HOUSEHOLDER 

Every Month. 

I/6 

1/3 

1/6 

1/3 
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19 Ranges 
D.C. Voltage A.C. Voltage 0- 100 mV. 0- 10 V. 0- 2.5 V. 0- 25 V. 0- 10 V. 0- 100 V. 0- 25 V. 0- 250 V. 
0- 100 V. 0-1000 V. 0- 250 V. 
0-1000 V. D.C. Current 0- 100p.A 0- ImA 0- IOmA 0- IOOmA 0- IA 

Resistance 
0-20,000Q 
0-2Mf1 

MM12 

List Price: £9:I Os. 
complete with Test Leads 
and Crocodile Clips. 

Leather case if required 391. 

Size: 5} x 3f x IAin. 
Weight: I lb. approx. 

Designed to offer the widest possible range of accurate and 
reliable measurements at the lowest possible price, the versa- 
tility and usefulness of the Multiminor is now further extended 
by specially designed leads. These new leads, available at no 
extra cost, will accept crocodile clips or PRODCLIPS. 
The Multiminor takes full advantage of the possibilities of 
printed circuit techniques to achieve outstanding compactness 
and economy of weight. The scale is clear and open. The fine 
red coloured pointer and effectively damped movement facilitate 
easy and rapid reading. 
For use in Radio. TV, Electronics, Motor Vehicles, domestic 
appliances, workshop equipment, you'll find the Multiminor 
a great little meter. 

Use PRODCLIPS with the MULTIMINOR (Pat. No. 748811) 

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

151- per pair. 

MULTIMINOR 
R.E.C.M.F. EXHIBITION 
May 30 -June 2 Stand No. 225 

Write now for illustrated literature to: 
3LTD 

AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD 
LONDON - S.W.I ViCtoria 3404 (12 lines) 

A Member of the Metal Industries Group of Companies 

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£l15-0 
CASH WITH ORDER OR 

PRO FORMA, ADD 12'6 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 

New and Rebuilt 

18 

Months' 

Guarantee 
on all 
Tubes 

Television Tubes 
I0 /- gladly refunded on old 17 and 21in. tubes. 

NEW REBUILT 
17ín. L7 9 6 I2in L5 7 
21 in. L9 9 6 14 /I6in. _L5 IO 

I7in L6 19 

21ín £8 19 

C.W.O. or C.O.D. carr. and Ins. 10/ -. 

6 
o 
6 
6 

TELEVIEWER SUPPLIES 
95 Coldmore Road, Walsall, Staffs. 
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VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

I 

SETS 
IR5, IS5, IT4, 3S4, 3V4. DAF91, DF91, DK91, DL92, DL94 .. any 4 Cor 19/6 DAF96, DF96, DK96, DL96 4 for 27/6 
6K7G, 6K8G, 6Q7G, 6V6G, 6){5G, or 5Y3G 5 for 24/6 

]A7GT 11/6 6LD20 8/- 25Z6GT 9/6 EC92 11/- EZ40 
1D5 6P1 13/6 30L15 11/- ECC40 17/8 EZ41 
1H3GT 10/- 6P25 9/- 35A5 9/6 ECC81 EZ80 
1N5GT 

15/6 
6Q7G 6/- 35L6GT 9/- ECCa2 8/3 E7.81 

IR5 6Q7GT 9/6 35Z4GT 6/9 ECC83 FW4/500 
1S4 6SL7GT 6/3 a5Z5GT 8/6 ECC84 8/9 GZ30 
155 5/3 6SN7GT 4/9 50L6G'r 8/9 ECC85 GZ32 
1T4 

5/9 
6U4GT 11/- AC/THI 16/9 ECF80 8/8 HBC90 

1U5 
9/- 

3Q4 

6V6G 5/- 
6V6GT 6/6 B361 

9/6 ECF82 
ECH21 13/8 

KT33C 
KT41 

7/- 6X4 4/9 CL33 12/3 ECH35 6/3 KT44 
3S4 6/- 6X5GT 5/- DAC32 10/- ECH42 8/9 KT61 
3V4 7/- DAF91 5/3 ECH81 KTIì3 
5U4G 4/6 7B7 7/6 DAF96 7/6 ECL80 7/6 
5V4G 

7C6 
DCC90 9/- ECL82 MX4Ó 

5Y3GT 6/- 7/6 DF33 10/- EFa9 4/8 N18 
5Z4G 7127 7/6 DF91 3/6 EF40 

lß/3 
N37 

6AL5 3/9 7S7 9/- DF96 7/6 EF41 PC95 
6AM6 36/6 

10Cl 
DH76 4/9 EF42 PCC84 

6AQ5 11/ DH77 6/9 EF80 5/8 PCC89 
6/9 10C2 17/6 DK32 11/6 EF85 PCF80 

6BA6 10P13 14/6 DK91 5/6 EF88 9/9 PCF82 
BBE6 59 12AT6 7/- DK92 7/6 EF89 PCF86 
6BH6 12AT7 5/- DK96 7/6 EF91 3/8 PCL82 
6BJ6 b/9 12AU6 8/6 DL33 9/- EF92 4/3 PCL83 
6BW6 8/- 12AU7 6/3 DLas 9/6 EF183 14/- 
6C9 12AX7 7/- DL92 6/- EL33 PENA4 
6CD6G 28/9 12K7GT 5/3 DL94 7/- EL41 8/6 PEN36C 
6F1 

18/e 
12K8GT 11/8 DL96 7/8 EL42 9/- PL36 

6F6G 
6F'13 11/- 

12Q7GT 4/9 
12Z3 7/6 

EABC80 7/- 
EAF42 8/6 

EL84 
EM34 E7//9- 

PL81 
PL82 

6F14 
12/8 

14S7 18/6 EB91 3/9 EM80 PL83 
6K7G 20F2 17/6 EBC33 5/- EM81 8/6 PI.84 
6K 7 GT 20L1 17/6 EBC41 8/- EM84 10/-- PY32 
6K6G 8/3 25ABG 8/- EBF80 8/- EY51 7/6 PY80 
6K8GT 25L6GT 7/9 EBF89 8/9 EY84 17 PY81 
6L18 1Ó/3 25Z4G 7/6 EBL21 13/6 EY88 

/I9 
PY82 

READERS RADIO 

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

11/6 
6/6 

10/- 

7/6 
9/6 

10 /6 
10- 
7/6 

17/9 
8/- 

1/76 
11 /8 

11/- 
8/- 

11/6 
9/8 
7/- 
^/8 

10/- 
11/- 
7/6 
6/9 
6/6 

PY83 7/9 PZ- 
T9130 9%6 
U22 

133 
U26 10/- 

Ú 2 4/6 
1.178 

AC80 7/9 
UAF42 
UBC41 7/9 
UBF80 8/9 
UBF89 8/- 
UC92 12/8 
UCC84 12/9 
UCC85 7/6 
UCF80 14/- 
UCH2I 13/6 
UCH42 8/- 
UCH81 8/- 
UCL82 10/9 
UCL83 13/3 
UF41 8/9 
UF85 8/6 
UF89 7/- 
UL4I 8/- 
UL84 7/6 
URIC 8/- 
UY21 11/3 
UY41 6/6 
UY85 6/6 
VP4B 9/8 

W78I 5/3 
W77 4/6 
Z77 3/6 

Post 6d. per valve 
extra. 

Any Parcel insured 
24 COLBERG PLACE, STAMFORD HILL, T anslt 6cl extra. 

Sn 

LONDON, N.16. STA. 4587 Any C.O Dtra arcel 3/- 

May, 1961 

" TELFaC" 
Regunned 

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

Mullard Mazda 

L4. 0.0 £4.10.0 
4 in. MW [4.10.0 E5. 0.0 
4 in. AW L5. 0.0 LS. 0.0 
5 in. 2 Volt .. L5.10.0 
5 in. 12 Volt ... ES. 0.0 
6 in. ... £5.10.0 
7 in. MW ... E5. 0.0 E5. 0.0 
7 in. AW ... £5.10.0 E5.10.0 

21 in. MW ... E6.10.0 E6.10.0 
21 in. AW ... L7. 0.0 [7. 0.0 

MW= Magnetic Focus 
AW = Electrostatic Focus 

Plus l0 /- for Carr. & Ins. 

Other types not listed available. Please 
contact: 

J. P. WRIGHT 
'Ce lrvi-iion Factor.. 

103 Carr House Road, Doncaster 
Sole Distribution Agent 

'Phone: DON 2636 

E For TO A / NB/ T/O US El V OI NEER 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 CZS. a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 

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

Building, Plastics. 
Draughtsmanship. 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

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

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

A.I.O.B. 
A.F.R.0e.S. 

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

Gen. Cert. of Education 
Etc., etc. 

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

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

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.I.E.T.1incorporat- 
ing E.M.I. Institutes 1 

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

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS......._..._....._.... _._..._..._ 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M,1. Institutes) 
(Dept. SE /20), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM 

THAT INTERESTS ME (SE/20.) 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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MO,' AWN, AM W.' .MMM _ 
Whilst we are always pleased to assist readers with their 

technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying surplus equip- 
ment. We cannot supply alternative details for constructional 
articles which appear in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The 
coupon from p. 439 must be attached to all Queries, and if a 
postal reply is required a stamped and addressed envelope 
must be enclosed. 

FERGUSON 306T 

I would like to install a new tube but I am not 
sure of how to remove the old one. Also, I think 
the tuner is faulty for when it is operated thin 
black lines run across the screen accompanied by 
crackling noises. This stops a few seconds after 
tuning. -J. Harkness (Greenock). 

The tube is removed as follows: remove the focus 
dome, the tube base connector and ion trap magnet. 
Slacken off the deflector coil adjusting screws and 
after discharging the final anode of the tube to 
chassis, remove the EHT connector. Unhook the 
tube earthing spring and withdraw the tensioning 
screws on the retaining strap. The strap may then 
be removed and the tube carefully drawn away 
from the deflector coil assembly. 

When replacing the tube, ensure that the deflector 
coils are as far as possible forward and that the 
screen end of the tube is correctly positioned in its 
cradle. The tension spring which contacts the 
external conductive coating on the tube must be 
stretched between the hook on the top support and 
the tags 

Dust or grease on the contact pips of the turret 
coils may be responsible for the tuner fault. These 
contacts should be very carefully cleaned and 
polished with a soft cloth. 

VIDOR CN 4221 

Having replaced the line output transformer, on 
switching on, the sound comes up, as does the line 
timebase whistle. They then immediately cut out 
and at the same time the two H.T. rectifiers (PY82) 
glow very bright and the two fuses blow. No other 
components have been touched other than the 
PL81, PY81, ECL80 and EY51 which I have 
replaced with no avail. -R. Robinson (Maidstone). 

Although we cannot say that this is the cause in 
your case, we have often found that a lead passing 
through the chassis near the PL81 -PY81 valve bases 
breaks down and shorts to the chassis. You should 
check this point. 
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McMICHAEL CR52 

The trouble is seemingly situated between the 
32 ¡2F electrolytic condenser and the 120µF elec- 
trolytic: Connecting the positive sides of these con- 
densers is a 1,00012, ± 20per cent tolerance resistor 
which becomes red hot when the receiver is in 
use. The picture disappears but the tube functions 
correctly. Also the sound has vanished. I tested 
both condensers and found a short in the 120µF, 
but the 32,uF was in order. I also tested valves 
GZ32 and PL38 and these proved to be in working 
order. When I disconnect the 1,00012 resistor there 
is a raster which can be reduced with the 
brilliance control. Upon connecting a new 1201AF 
condenser the same symptoms occurred. I really 
think the fault lies somewhere on the EHT side as 
this 1,00012 resistor only ets hot when the picture 
is coming on, or as the EY51 lights up along with 
the EHT whistle associated with the picture. -J. 
Greenshields (Glasgow E.3). 

There are two lk 6W resistors from the 120µF 
capacitor. One feeds H.T. to the vision strip, the 
other to the sound. We are inclined to suspect the 
latter. If no other components are damaged check 
the 0.003µF capacitor which decouples the H.T. 
line at the sound I.F. stage. This is a small capa- 
citor and you will have to trace the H.T. line along 
from the resistor to locate and disconnect it. 

PETO SCOTT 1712T 

This set has recently been converted to receive 
ITA using a Brayhead tuner as prescribed. The 
BBC programmes are good but the ITA at times is 
covered with a herring -bone pattern (horizontal). 
I have tried to adjust the oscillator coil but this 
fails to cure it. Would wiring directly into the 
chassis and cutting out the adaptor coil be a better 
solution ? -M. Williams (Retford). 

Since the pattern interference is not present all 
the time it may well be a form of external inter- 
ference picked up by the aerials. If this is the case, 
it may be alleviated by carefully orientating the 
Band III aerial for maximum signal pick -up con- 
sistent with minimum patterning. 

PAM 754 

I replaced the H.T. rectifier on the above set 
and the set worked fine for some time, but now on 
switching on, the top of the picture is cramped 
about a quarter of the . way down. On warming 
up this gradually recedes to about lin. down each 
side. Also on increasing the brilliance with the 
fine tuner on the right -hand side I lose volume, 
is this in order? -W. Couper (Port Glasgow). 

Your symptoms are still those of low H.T. and 
you may easily have another faulty rectifier. Other 
items to check are the PL81 line output valve, and 
the CRT which may have a first anode leak reduc- 
ing the boosted H.T. line. 

PYE VT7 

The CRT on my set has lost a great deal of 
emission. The set is being run on a 250V D.C. 
supply. Is there any way the tube can be boosted? 
As I live in a fringe area, will a preamplifier fitted 
to a standard set make it equivalent to a fringe 
model? Is there available commercially some form 
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of booster to fit at the aerial end when the aerial 
is fitted 100 to 150yd away from the house ? -J. 
Jones (Llandyssul). 

You may boost your tube a little by connecting a 
5,00052 10W resistor between the voltage selector 
terminal 5 and the " hot " side of the CRT heater- 
usually pin 1. We cannot advise you about a head 
amplifier. 

You may like to try fitting a 30L15 frame grid 
valve in place of your PCC84 R.F. amplifier, and 
retuning the tuner; or alternatively writing to the 
manufacturers who have designed a higher gain 
replacement tuner for this model. 

EKCO T1418 
I would like advice on the following faults of 

this receiver. The picture is displaced to the left, 
leaving lin. space on the right, which cannot be 
filled by the line hold or width control. The 
picture is also smudgy to the right of the outlines; 
is this called " flaring "? Also when contrast or 
brilliance is advanced the raster becomes defocused 
and even if carefully set to prevent defocusing a 
few lines on top of the picture begin to tear to the 
left. If, as I suspect, the tube is failing, is it 
possible to boost it with any success? If so I 
would appreciate advice on how to go about it. 
The tube is a Mazda CRM 121B, which I think 
is the original. -J. Gibson (Wirral). - 

Gaps on the right normally denote a low emis- 
sion 6P28 line output valve. Your other symptoms 
all point to a faulty tube which may be low emis- 
sion and heater -cathode. Try fitting a low capacity 
2V CRT transformer. Connect the secondary to 
pins 1 and 8, having removed and isolated each 
previous connection and connect the mains side of 
the transformer between the chassis and the copper 
strip behind the voltage selector. 

SOBELL T224 

When the set is switched on for about an hour 
both the picture and sound fluctuate. After that 
it seems to settle down to an almost normal picture. 
-W. Eaton (Shipbourne). 

It would appear that there is a poor contact at 
one of the VI, 2 or 3 valvebases. If the receiver has 
not been converted, check the seating of the rear 
left side ECL80 and centre EF80 and the base con- 
nections. If the receiver has a turret tuner check 
the seating and base contacts of the tuner valve and 
clean the turret studs etc. 

BUSH TV24 

I have replaced an isolation and booster trans- 
former to feed the CRT owing to the deterioration 
of the picture. On a 25per cent boost the picture 
is better but still not really good. On placing it 
on a 50per cent boost it gives a good quality picture 
but after a few minutes the picture darkens and is 
hardly visible. When the set is switched off and 
on again after a few seconds, it does the same thing 
again. I would like to point out that on the 25per 
cent boost the picture remains the same all the 
time, but as already stated, it is not of really good 
quality. -A. Glover (Leicester). 

Excessive application of boost (50per cent) will 
result in a complete loss of emission. If you wish 
to retain the tube (which should really be replaced 
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since it has given good service) you will have to 
run it on the original 63V or on low boost 
(25per cent). 

K.B. L VT30 

The set gives constant trouble after an hour of 
running on both BBC and ITA. The set develops 
heavy horizontal lines varying in number from 
four or five and sometimes they cover the whole 
screen. I have replaced the 6AL5, 12AX7, 12AU7, 
6BW6, 6DC6G valves, the common I.F. 8D3, and 
also 2 and 3 vision 8D3's. The tube is only six 
months old and has been tested for leakages. All 
the voltages given on the service sheet have been 
tested and found to correspond with those of .my 
set. -J. Kenny (Chester -le- Street). 

Whilst the lines may denote a poor contact in 
the frame timebase control (check effect of operating 
height etc), a faulty H.T. feed resistor could cause 
a similar effect in the vision I.F. strip. 

Remove the 6AM6 valves in turn, V3, V4, V6, to 
try to locate the defective stage. Probing the valve - 
base components could well show up the faulty 
one immediately. 

ENGLISH ELECTRIC 1550 

The picture only fills about three- quarters of 
the screen, but when I move the focus control the 
picture fills the screen, but it loses its brightness 
and goes out of focus. What components should 
I check or change. When I touch the TV and 
F.M. switch on the front of the set I lose the 
picture but the screen remains illuminated. -T. 
Morgan (Weybridge). 

You should replace the large metal rectifier 
situated on the lower power pack. The type number 
of this is H45- 21 -1BFL. You should clean and if 
necessary adjust the TV /F.M. switch contacts. 

FERRANTI 241(6 

The picture collapsed to a vertical band about 
one -third of the width and then broke up and 
finally disappeared. The sound is still present. - 
H. Wroe (Oldham). 

The symptoms denote a collapse of the line time - 
base operation. Check the line oscillator output 
PL81 valve, which is the most likely cause of failure 
and then check the PY81, R105 (1.8k) R106 (50052) 
and R107 (30052). 

G.E.C. B.T. 1252 

Can I replace the G.E.C. 7203A CRT with the 
Mullard MW 36 -24, and what circuit modifications 
and ion trap magnet will be required? Can the 
same modification be carried out on model 
B.T. 5643? If so which Mullard tube can be used, 
this being a G.E.C. 6901A 16in. CRT? -B. Thomas 
(Chorley). 

When using the MW36 -24, a new CRT base is 
required and provision made for the anode volts. 
This can be obtained from one side of the height 
control. The ion trap magnet is an 1T9. 

With reference to the B.T. 5643, it would be 
possible to use a Mullard MW41 -1. This tube has 
metal cone envelope and again provision must be 
made for the first anode volts. The previous answer 
applies heré. 
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LAWSON 
DIRECT REPLACEMENT 
Reprocessed TUBES 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

100- "MICRO FINE" ALUMINISED 

75 

LICHT 
OUTPUT 

50 

25 
SIMILAR TUBE REBUILT 

OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

LAWSON TUBES 
156. PICKERSLEIGH RD. MALVERN. Worcs. 

TEL. 3798 

FULLY GUARANTEED 12 MONTHS 

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

ALL TYPES FROM STOCK 

12° - t4.150 
14" - t5.0.0 

15-1711 - J;5150 
CARR. and INS. 716 

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

I 0'- 
Gladly refunded 
if you wish to 
return your old 
tube. 

RECORDING TAPE - 
SPECIAL OFFER 

Famous American COLUMBIA (C.B.80 
Premier Quality Tape. Leader and stop 
coif. Brand New and boxed. Double 
Play and other sizes in stock. 

Standard Long /Play 
5111.600ft. .. 16/- 900ft. .. 19 /8 

90011... 16/6 1701lit. .. 22/8 
71n. 1200fí... 21/- 1800fí. .. 32/6 

Plastic Tape Spools 
SIn., 2/9; 5in., 3/ -: n, ., 3/3; 71u., 3/6 

Re4ueed VALVES Guaranteed 
l'P4 6/- F.CI,S: 10/8 PCb'80 9/6 
165, 195 7/8 EE80 8/- PCL83 12/6 
394, 3V4 7/8 E680 12/8 PL81 12/6 
DAP90 9/- ELß4 8/6 l'LSl 9/8 
UP9S e/_ E 15 9/6 PL83 10/8 
11690 9/- 6186 10/- PY81 9/8 
1)1.98 9/- E 78 7/6 1'70.7 7/8 
L121.00 10/8 PCC84 9/6 U25 12/8 

"6 plus 1" TRANSISTOR RADIO KIT - UNBEATABLE VALUE - 
Min. Current Production Offer -A for- 
tunate bulk purchase enables us to offer 
one of the season's most outstanding 
bargains in Portable Transistor Radio 
Kits. This kit Is a modern, sensitive 
quality circuit Receiver Unit with all 
the latest Ratures. Six latest Transis- 
tors and 1 Diode, Printed Circuit, Med. 
and Long Waves, Ferrite Aerial, Car 
Radio In, ut, i Push -Pull output Into 3 ohm Speaker, Calibrated Dial 
and Slow Motion Tuning, etc. Sise: approx. 7 x 2iln. 
Kit, including printed circuit and £5. 5.0 P. A P. 7/h components 

Set of 8 Translators and 1 Diode £2. 5.0 P. i P. 6d. 

Complete Kit- Bargain offer -only £6.19.6 p. A p. 2/6 

3 ohm Speaker only required -from 17/8. 
Send for leadet (3d. stamp) and Judge for yourself) 

PORTABLE TRANSISTOR RECORD PLAYER 
BARGAIN OFFER 

6 e. operation 12 E/R Type 800 batte.) 
A 1 watt Push -Pun output 

4 latest G.E.C. Transistor, 
3 ohm 7 a 4in. Quality Speaker 
GARRARD Fidelity Gram. Unit 

1 Watt 
4- Transistor Amplifier 

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

AMP KIT only £3.19.6 Carr.2/8. 
Wired 1.5) tested, 17/8 extra. 

SEND FOR DETAILS NOW 

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

RE- GUNNED TV TUBES 
PRICES REDUCED AGAIN- 
lo MON'P11S' GUARANTEEI 

New Heater, Cathode and Gun Assembly 
listed to all tuber, and now re -screened 
and aluminised at no extra coati 
1.710., 65; 141n., 45.5.0: 17in., 65.10.0 
EXCHANGE ALLOWANCE on old 
tube -12í1)., 5/ -: 14- 1741., 7/8. 

Carr, and ins. 101 -. 
Comprehensive stocks -Quick Delivery 

LIMITED 

BARGAIN 

OFFER, 

COMPLETE RECORD PLAYER KIT 
13 Unite) only £7.19.6 Carr. 316. 

Circuit diagram, full technical spec. 
and constructional details (free with 
kit), 2/8, post free. 
Olze: 11 x 9 x Sin. 
Colour: Two -tone Iled /White with 
Polka Dot relief. Alternative Blue, 
Fawn with I'alka Dot relief. 

* CABINET incL Motor 
Board and 7 a 4 in. 
Speaker. 39/8. Cal r. 216. 

* GnARRA9RD B 
Cam 8 

Grain. . 

RADIO COMPONENT 
SPECIALISTS 
TO 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.D. post 
and packing up 
to + /b. 7d. lib. 
III; 31b. I /6; 
51b. 2'.; 1016. 

219; 151b. 316. 
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BRAND NEIN TUBES 
12 months' guarantee 

TOP CLASS MAKE 
CARR. & INSURANCE PAID 

2 
n 

M W 31-74 etc. £5.5.0 
Qn MW 36 -24 etc. / ( 

1 r (in short supply) tvv0 7 CRM 171, 172 17" £7.0.0 

LINE OUTPUT 
TRANSFORMERS 
Direct Replacements for 500 secs. Baird, T29. T163 53/. 
T164. T167, T172. 2 

.. 
114, 1712 . 1712 

Bush, TV 11A B; 12A, B; TVF 12A, 
TUG12A,B ;hRG12A,B 45/- TV12AM; TV22, 24; TRG24, TUG 24.. 60/- Cossor. 930, 931, 933, 934, 948, etc. .. 58 /- Ekeo. TS198; TS113 114; T161, 169; 47/6 
T221, 231; TSC311, etc. .. .. 55/- Ferguson. 641. 2. 3; 941 to 945 .. .. 55 /- 

Fe190T-998T; rant1. 14T3, 14T4'1 K32417T3 .. 458 
14T2, T1205, T1215, T1225. T1325. 
T1405, T1415, T1425, T1505, T1825 .. 85 /- G.E.C. and H.K.V. mostly 55/- to .. 60/- Invicta. T101 -104; T108 -110 .. .. 52/- 
T114- 128; T133 -142 .. 60/- Murphy. V114C, V116C, V318 C .. .. 45/- 
V120C, V180, V178. V200, V202C . 57/6 Philips. 114 OF /UM, 1115 U. 1437 U, 
1446 U. 1726 U. 1746 U. 1747 U .. .. 65/- 
383A. 463A. 563A. 663A .. .. .. 60/- Pye. LV30, 16T. CS17, VT17 .. .. 80/- 
CTM4. V4, VT4; V7, VT7; .. 52/6 Ultra 815.917 (with rect. etc.) .. 85/- 

Add Post 2/6. 
SPECIAL! NEW L.O.T. COMPLETE 

w -tEi86 
base eaandt top capwidt Valvetcon- 

nectors. - E.H.T. leads. - Circuit 
diagram. Beautifully made. ONLY £1 Post 2/6. 

IS IT THE L.O.T.7 
Be SURE with the SKANTEST. The most 
compact low priced line output and time 
base component shorting turn tester. 
Will indicate even one shorting turn. 
87.10.0. Carriage 5/ -. 

VALVES! UNUSED. 

ECc8á 6/ 
ECC83 6/- 
EB91 3/6 
EF91 3/- 
OZ4 5/- 
85A2 12/6 

Post 6d. per valve. 
MAINS TRANSFORMERS 
Semi- shrouded, drop- 
equipment. By well -known 
350.0-350 v. at 80 mA. 

am- at 2 amp. ONLY 13/8 
POCKET VOLT TEST 
D.C. ranges. 0-25 v. 
prods and leather case. 

LIGHTWEIGHT MINIATURE 
TAL EARPIECE 
Complete with transparent 
feet very fine cord, 
and socket. 12/6 ea., 

RECORD 
Famous B.S.R. UA8 
4 speeds, plus manual 
7, 10 and 121n. discs. 
turnover head. 16.15.0. 

The Co IaroR"StudioERTranscriptor. 
Latest 1960 model. 
motors. digital counter, 
switching, provision for 
Brand new -guaranteed. 
spool, 212. 10.0 - Carr. 5/- 

HI -FI JASON Constructional 
Also Leak. Quad, Tria, 
Goodmans, etc. Leaflets 
quote for your requirements. 

GUARANTEED. 

6FH6 12/6 
6F14 15/- 
6Q7GT 8/6 
7C6 8/- 
7H7 7/- 
12E1 12/6 
Ingur. 6d. extra. 

-- ,SPECIAL! 
through. Ex new 

manufacturer. 
6.3 v. at 3 amp. 5 v. 
ea., plus 2/6 PP. .& P. 

METER. Two 
0 -250 v. with test 
12/6 ea., P. & P.1 /6. 

CRYS- 
for transistor sets 

ear insert, 3 
sub miniature plug 
Post 1 / -. 

PLAYERS 
Autochanger. 

play; intermixes 
With Full -F1 crystal 

Carriage 5 / -. 

3 speeds-3 separate 
press button 

extra stereo head. 
With spare 71n. 

(list price £16.16.0). 

Kits 
Wharfedale, Rogers 

available. Let us 

Completely REPROCESSED 
to makers' specifications! 

Rebuilt, Rescreened, Realuminised 
tt 14 rr L5.5.0 

15 
n rr r -17 .£5.10.0 

21" £8.0.0 
Carriage FREE 

These are tubes of the HIGHEST QUALITY 

That "difficult" tube? Let us quote. 

TRADE ENQUIRIES INVITED 4 
S.A.E. with enquiries please. 

IV E S T dV A 1' RADIO Prest n Road, Harrow, Middx. 
Tel: 11 OR 2663 

1961 EDITION 

RADIO AMATEUR'S 
HANDBOOK 

3216 by The A.R.R.L. Post 2/- 

o 
o 
o 

o 
o 

TELEVISION SERVICING HAND- 
BOOK by G. J. King. 301 -. Post- 
age 1; -. 

TELEVISION EXPLAINED by W. 
E. Miller, Revsd. by E. A. W. Spread - 
bury, 1216. Postage 1 /.. 

INTRODUCTION TO HI -FI, by C. 
Brown, 211 -, Postage I / -. 

HOW TO GET THE BEST OUT 
OF YOUR TAPE RECORDER, 
by P..1. Guy, 816, Postage 6d. 

TELEVISION ENGINEERS' POC- 
KET BOOK, by 1. P. Hawker, 1216. 
Postage 6d. 

PIN POINT TV TROUBLES IN 
10 MINUTES, Coyne Pub: 3116. 
Postage II -. 

TELEVISION SERVICING, Vol. 4, 
by G. N. Patchett, 716. Postage 6d. 

o COMPLETE CATALOGUE, 1 /.. 

THE MODERN BOOK (O. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

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

Open 6 days 9 -6 p.m. 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1R5, 155, 1T4, 3S4, 3V4. DAF91, DF91, DK91, 
DL92, DL94, SET 0(4. 18/6. 
DAF96, DF96, DK96. DL96, BET of 4 28 / -. 
1D5 7/- DL92 5/11 PCF80 7/6 
1R5 5/- DL94 6/9 PCF82 7/6 155 4/6 DL96 6/9 PCL82 7/6 
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 5Ú4G 4/3 EBL21 12/6 PL81 9/- 5Y3GT 5/6 ECC40 17/- PL82 7/- 
SZ4G 7/3 ECC81 4/8 PL83 7/- 
6AM6 2/9 ECC82 5/9 PL84 9/6 
81370 1/9 ECC83 6/3 PY32 10/3 6x80 4/9 ECC84 8/- PY80 7/- 6Q70 5/6 ECC85 7/9 PY81 6/6 
6V6G 4/9 ECF80 8/3 PY82 6/3 
6V6GT 6/6 ECF82 8/3 PY83 7/3 6X5GT 4/9 ECH21 12 /6 U25 12/- 
12K7GT 4/9 ECH42 7/9 UABC80 7/6 
12K8GT 11 /- ECL80 7/3 UAF42 8/6 
12Q7GT 4/6 EF40 12/3 UBC41 7/- 
35L6GT 8/6 EF41 7/6 UBF80 8/6 
35Z4GT 5/9 EF80 4/9 UCC85 7/- 
AZ31 8/9 EF85 5/- UCH21 12 /6 
CL33 11/9 EF86 9/6 UCH42 7/8 
DAC32 9/8 EF89 6/9 UCH81 8/- DAF91 4/6 EF91 2/9 UCL82 10 /- 
DAF98 6/9 EL41 7/- UCL83 13/- 
DF33 9/6 EL64 8/3 ÚF41 7/9 
DF91 3/3 EY51 7/3 UF85 8/- 
0F96 6/9 EY86 7/6 ÚF89 6/6 
D1177 6/- EZ40 6/- ÚL41 7/- 
DK32 11/- EZ41 6/9 UL84 7/- 
DK91 5/- EZ80 5/9 ÚY21 11/- 
DK92 7/3 EZ81 6/6 ÚY41 5/9 
DK96 6/9 MU14 7/- UY85 6/3 
DL33 8/6 PCC84 7/3 VP4B 8/6 
DL35 9/6 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 address -formerl of Leeds) 
25 NEWBURY ROAD, 

I-IIGHAMS PARK, LONDON, E.4. 

FIRST -CLASS 

TELEVISION and 
RADIO COURSES 
GET A CERTIFICATE ! 

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

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

our remarkable Guarantee of 

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

career 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148 HOLBORN 

LONDON, E.C.I 
S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 
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K.B. MV60 

The picture suddenly collapsed and left a Jin. 
horizontal line. The picture seems to be there 
and the sound is working correctly. I also have 
a Bush TV32, which gives a good picture, but the 
bottom is compressed and leaves a gap at the 
bottom of the screen. -C. Simpson (Hounslow). 

Check the frame timebase valves on the MV60 
model, 12AÚ7 and 6BW6. If these are in order 
(under tube) check continuity of frame oscillator 
and output transformers, height control etc. On the 
TV32, check the right side ECL80 valve and 8µF 
electrolytic which decouples pin 8. 

DECCA DMCI7 
When the above set was switched on, the picture 

was normal for a few minutes then broke down 
into wide zig -zag lines, then disappeared altogether. 
I discovered that the video amplifying valve 
(EF80) was glowing bright blue, so I substituted 
a spare valve, but still without results. The sound 
is still there. -A. Ward (London, S.E.19). 

First ensure that the line timebase whistle is 
normal and that EHT is present at the CRT anode, 
EY.51 etc. Then check the video amplifier circuit; 
anode load 6.8k pin 7, grid 3.9k -22k pin 2 and 
cathode 150-2000, pins 1 and 3. 

PHILCO T1412 

There are three dark lines on the left of the 
picture and it is slightly darker on the right side, 
also it is critical on the vertical hold. -F. Hood 
(Seaham). 

There are two 0.001µF capacitors associated with 
the scanning coils and one associated with pin 2 of 
the tube base to chassis. Replace the latter 0.001µF 
first, and if the symptoms persist, check the other 
two. Regarding the poor frame hold, check the 
ECL80 immediately to the front of the PY82 valve 
on the left of the tube and the resistors associated 
with pin 8 of this valve base. 

SOBELL TSI4 
The picture on this set has been fading over 

the past few weeks and now with the brilliance 
control fully advanced and no signal the raster 
is not visible. The tube appears to be in order 
as interference spots show up quite white. The 
EHT also appears to be correct as the picture 
has not altered in size. -D. Pettitt (Cumberland). 

The ion trap magnet on the rear of the tube 
neck must be aligned for maximum brilliance. Also 
check the tube base contacts, the resistors associated 
with the brilliance network to pin 2 and the video 
amplifier resistors. These are 47k to pins 1, 3 and 
9 (front H.T. pin 8) and 4700 from pins 1, 3 and 9 
to chassis. 

GEC BT6542 

This is a 16in. model with I.F.'s of 38M to 
which I have added a tuner unit, type BT204. 
I have secured a good picture from Holme Moss 
-Band j and from Winter Hill -Band III, but 
the sourd output is low. Unconverted, the set 
gives excellent sound and picture. There are no 

obvious valve faults. The set also has a loud lino 
whistle. Is it possible to reduce the noise without 
interfering with the line output transformer ? - 
N. Logan (Royton), 

Adjust the Band III oscillator tuner for loudest 
'sound with the fine tuner midway. Readjust the 
aerial and R.R. slugs for optimum picture and then 
readjust the oscillator for minimum sound -on- 
'vision. Curing the noise is difficult on this model. 
Try packing round the line output transformer with 
sorbo rubber. 

DEFIANT 
This set has developed a peculiar fault. On 

BBC there is a bright picture with plenty of 
contrast, but it is very prone to any kind of inter- 
ference, which seems to be present all the time, 
and the sound level is well down. On ITV, 
however, the sound is fine but the picture is weak 
owing to a poor aerial. After a while the line 
timebase begins to slip and continues to do so 
every few minutes. This does not happen on 
BBC. I have changed over two ECL80 valves on 
the chassis and replaced both valves in the tuner 
with working valves. This restored the ITV 
picture but the other faults remain. -S. Dinnair 
(Crawley). 

As you omitted to mention the model number of 
the set we are somewhat handicapped in our reply. 
However, it would appear that the alignment of 
the BBC coils is inaccurate. This may have been 
done deliberately in order to reduce the BBC signal 
which may have been excessive. If the model is 
one of the 1456 series you should release the rear 
right side thumb -screw and rotate the BBC tuning 
cam for maximum sound. If the input is excessive, 
use an aerial attenuator to the BBC socket. We will 
advise you further if necessary, but if, as you say, 
the ITV signal is weak, an effort should be made 
to improve the aerial. 

VIDOR C.N. 4218 

There is no EHT on this set. I have changed 
all valves in the circuit and checked windings. The 
recovery diode valve has a cathode voltage of only 
175.-J. Hackworth (Oxon). 

We presume the valve check included the frame 
output -part line oscillator, ECL80, the PL81 and 
PY81. You should now check the 1.5k 5W resistor 
to pin 8 of the PY81, also the 12M to pin 1 of 
the ECL80. Then check in turn the 025µF boost 
capacitor (shorted), the 100pF across the line output 
transformer windings, before suspecting the line 
output transformer. Make a check on the hold 
control etc. If the PL81 overheats check the 0.01µF 
capacitor from pin 1 of the ECF80. 

This 
QUERIES COUPON 

coupon is available until MAY 19th, 1961, and 

must accompany all Queries sent in accordance with the, 

notice on page 435. 

PRACTICAL TELEVISION, MAY, 1961. 

I 
1 

I 

I 
J 

printed 
on the 22nd of each month by GEORGE NEWNES, 

LIMITED. 
Tower House, Southampton Street, London. W.C.2. and 

GOTCH A /ie England Lt. South Afrrica and Rhodesia: 
Idle. 

NEEWSdAGENCY. L1 TD. Subsorip 
Australia ratel including postage for one year: 

Inland £1.20, Abroad 21.0.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post. 
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SETS & COMPONENTS 

RECLAIMED VALVES. All tested and 
peril - -, modern and obsolete; huge 
stocks. all one price. 6 / -, plus 6d. 
postage each, delivered by return. 
LEWIS, 46 Woodford Avenue, Ilford, 
Essex. 

REBUILT TELEVISION TUBES -12in. 
£5; 14ín. £5/10/ -; 17in. £81101 -. 
Twelve months' guarantee. 10 /- car. 
TRANSISTORS, WHITE SPOT 5/ ; 

RED SPOT 5 -; YELLOW /GREEN 5/6; 
RED /YELLOW 7,6; C R Y S T A L 
DIODES 1/ -, 2/ -, 4/6. ELECTROLY- 
TICS, all values; CONDENSERS, 
silver and paper. RESISTORS, all 
types; RECLAIMED VALVES, most 
types, 5/- eadh. AIRSPACED CO- 
AXIAL CABLE from 6d. per yard. 
B R A Y H E A D TURRET TUNERS 
£6'19/6: 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. 

TELEVISION TUBES! 1st quality, 
new guns. Year's guarantee, most 
75/. exchange. Rescreened from 85 / -. 
3 Pank Ave., New Barnet. BAR 1934. 

APPROX 150 Faulty TV tubes, offers 
for whole or part. Buyer collects. 
9 Blenheim Road. Redlands, Wey- 
mouth, Dorset. 

In Scotland 
RENVUE 

for Better Value 
COMPLETELY REPROCESSED TUBE 

(NEW GUN, RESCREENED, 
ALUMINISED) 

12.6v and 6.5v. 0.3 amp., 
17 and 15in. Types ... ... 26.10.0 

12.6v and 6.5v., 0.3 amp., 
14in. Types ... ... ... E6. 0.0 

12v., 15in. Types ... ... ... E7. 0.0 
2v, 12 and I5in. Types . E6. 0.0 
Electrostatic 90 degree and 110 degree tubes 

101- extra. Carr. paid. 
Io /- ALLOWED ON OLD TUBE 

Terms arranged. 

FERGUSON 
14in. BBC and STV Consoles ... 212.10.0 
14in. BBC and STV Receivers .,. 210.10.0 
17in, BBC and STV Receivers ... E19. 0.0 
COMPLETELY OVERHAULED AND 

FITTED WITH COMPLETELY 
REBUILT TUBE 

with One Year's Guarantee 
£5 Deposit. Terms on Balance 

Renfrew Electronics Ltd. 
Anderson Drive 

Renfrew Scotland 
Tel.: Renfrew 2642 

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

SETS & COMPONENTS 
(continued) 

TV SPARES 
London's Largest 

Range -New or Used 
LINE OUTPUT TRANS- 
FORMERS and SCAN COILS 

for nearly every make and model. 
New from 45/-- Used from 201 -. 
Just a few examples from our extensive 
range IN STOCK. Add 2/6 for P. & P. 
TELEPHONE ORDERS SENT SAME DAY 

C.0 D. 

NEW LINE O.P. 
TRANSFORMERS 

Pye V4/7, VT4 /7, 5216; LV30, FVI, 52/6. 
Ferranti 1472/3/415, 451 -; T1225, 62/6. 
Ferguson 992/6/7/8, 66/9. 941 -55, 57/6. 
Ekco T221/23I, 50/ -; 1161 etc., 451 -. 
H.M.V. 1824 -9, 5816; 1840 -8, 5916. 
Cossor 930-9, 5816; 916 -25, 751-. 
Alba T301/504, 451 -. 362/441, 4716. 
Murphy V240/250, 6216; V200, 49/6. 
Ultra VT9 -17 etc., 10816, with U25, 
Bush TV24, 66/6; TV53, 65 / -; TUG34, 5 gns. 
Philips 1114U, 9118; 1768U, 102/6. 
Peto -Scott TVI411 -15, TV 1711-15, 49/6. 
Pilot TV /CV -76, 77, 84, DDC87, 75/ -, 
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. 
LOTS, 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, 10F1, 6F1, 
EF9I, EB91, U Series, all 416. P. & P. 6d. 
Cabinets, all types from only 5' -. 

TELEVISION CONSUMER 

SERVICES LTD. 
28 BROCKLEY CROSS, S.E.4. 

TlDeway 5394 

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

ST. HELENS 4246 for Television tubes. 
S.A.E. list. DARWINS, 45 Shaw St.. 
St. Helens Station, Lanes. 

SALVAGED VALVES 
Now from 1/3 each 

New and Boxed Valves 
all at I0/- each 

Send 9d. for full list of valves 
and components. 

ARION TELEVISION, 4 Maxted Road 
S.E. I S 

NEWX 7152 

SETS & COMPONENTS 
(continued ) 

LIVER TUBES 
Fully Guaranteed 12 months 

All makes -12" to 21" 

Blanc & Martin 
Electronics 

70 HIGH STREET 
WAVERTREE 
LIVERPOOL 

Details on request 
Tel. SEF. 3428 

TUBES - AERIALS - %AI.1I /S 
Regunned tubes, guaranteed one year, 
prices from 24.12.8. Revacuumed tubes, all sizes, 50 / -; guaranteed 4 months. Full 
range of aerials at trade prices, double five 
costs only 56/ -. Full range of valves. 
example PCC84 cost 8 / -. ITV pre -amplifiers, 
23.15.0. Self- contained in case. ITV con- 
verters. 25. Brayhead tuners. 24.12.6. New 
TV sets and transistor radios supplied, ask for quotation. Low loss co-axial. 1/1 yd.: Standard 6d. yd. 
Diplexers, 8/8 each. Chromed car aerials 
19/- each completed with head and plug, all 
types quoted for. All items carriage. 
extra. S.A.E. for lists. 

G. A. STRANGE 
RROADFIELD, NORTH WRAXHALL 
sr. Chippenham, Wilts. Tel. Marshfield 238 

ELECTRICAL - - - 

FACTORS 
OFFER THE FOLLOWING 

UNREPEATABLE BARGAINS 

Brand New Television 12in. Tubes. 
Type M.W. 31 -74. 42.19.6 (Carr. & ins. 12/6) 

8-watt Push -pull Amplifiers, EL84 x 
EL84, ECC83, EZ80. Complete production 
line purchased, enables us to sell at E2.15.0 
(carriage 216). 

Beautifully made American Telescopic 
Car Aerials, heavily plated. Were L2.10.0, 
OUR PRICE 24/- (carriage free). 

Fantastic clearance of Stereo Amplifiers, 
including two Nullard ECL82 and EZ80, 
pilot lights, knobs, one speaker circuit 
diagram, etc. 22.19.6 (carriage 3/6). 

Rigidly tested Television Valves, indivi- 
dually boxed, 3/- to 716 each. 
Television Chassis, complete less valves, 
30r- (carriage 5/ -). 

TELEVISION COMPONENTS AT 
BARGAIN PRICES 

Please write for your individual requirements. 
S.A.E. for Free Lists. 

4 HENDERSON ROAD 
EASTNEY : PORTSMOUTH 
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SETS COMPONENTS 
(continued/ 

C. EDWARDS 
1070 HARROW ROAD 

LONDON, N.W.I0 
LADBROOKF 1734 

Offers 
5/H TV in 
First.cless 
Condition 

12in. ¿5.0.0 
14in. 0.10.0 
fell S ehanneil t I1/. carriage. 

Guaranteed 
VALVES 

10FI, 61.; IQC2, 
1016; 20D1 61.1 
6F1, Sf -; SI61, 71 -L 6K25, el -; /OP', I01 -; 
PZ30, 01 -1 PL33, /l.; ECL00, 61 -; ESSI. 
64 Plus 6dß. post, 
S/H 12in. Tubes, 50'. plus 716 post. 
Modern 13 Channel, 17in. Pye, 116.10.0 

plus 15/. carriage. 

H.P. on Regunned 
C.R.Ts. 

At No Extra Charge 
12 Months' guarantee 

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

Phone or Call only: 
Rod 7778 

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

LONDON, S.E.15 

Television Tube Shop 
now stock 

Tubes for every make of set 
NEW REDUCED PRICES 

12 inch, Mullord type ... ... L4. 5.0 
12 inch, Maeda type ... ... L4.15.0 
14 inch, Mullard type . ... L5. 5.0 
14 and IS Inch, Mazda type ... L5.15.0 
17 inch, All types ... L6,10.0 
17 inch, Slim line 110s ,.. ... ¿6.17.6 
21 inch, All types ... ¿8.10.0 

Also G.S.C., BRIMAR, E.M.I. types, 
Add 10/ for delivery to your door within 
48 hours or 5/- B.R.S. Terms L2 down. 
All Tubes Carry 12 months' guarantee. 
A few shop -soiled tubes available. Good 
picture. Fully guaranteed, from 501.. 
Spare -time Service Engineers -send for 
details of our rebate scheme. 

500 Tubes always in stock. 
VALVES 

A very wide range at 50% off list price. Send 
for complete price list al these and other 
Bargains. 

TELEVISION TUBE SHOP 
48 Battersea Bridge Road, LONDON 

S.W.I I BAT 6859. Open Saturdays. 

SETS & COMPONENTS 
(continued) 

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 
New Gun fitted in every tube. 
12, 14in. ... ... L4.10,0 
15, 17ín. ... ... L5.10.0 

21 in. ... ... ... 0.10.0 
TERMS C.W.O. 

Carriage and insurance 10f- extra. 
Allowance made on old tubes. 

DAVIS (CR TUBES) LTD. 
34a CHURCH STREET 

EASTBOURNE 
Phone: 3279. 

" HEATH K ITS " can now be seen In 
London and purchased on easy terms. 
Free brochure DIRECT TV REPLACE- 
MENTS LTD., Dept. PT /22/4, 138 
Lewisham Way, S.E.14. Tideway 6666. 

RADIO & TV SPARES 
LINE OUTPUT TRANSFORMERS 
All types of spares for all makes and 
models. List 3d. 

GUARANTEED VALVES 
EF91 a/- EF80 5/ -. 6F1. 10FS. PC084 8 /Q, 
20F2, É41 7/8. Postage 6d. List 3d 

SERVICE SHEETS 
List 8000 Models, 1 / -. B.A.E. Eneulries 
Hamilton Radio (T), 18 Western ltd., 

St, Leonard s, 574, 

141n. 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 
2000. 

FINEST REPLACEMENT 

TV TUBES 
High Quality, True Fidelity 

Pictures, Exact Replacements. 
12 inch ... L5.5.0 
14 inch... L5.17.6 
IS, 16, 17 inch L6.0.0 
21 inch ... ... ... L7.10.0 

12 months' Guarantee. 
Price includes Carr. and Insurance. 
Dispatched same day. Cash with 

order. 
Free advisory service on tube 
changing etc., S.A.E., please, Callers 

welcome. 

STAN CHESHAM 
HIGH STREET, MISTERTON, 

Nr. DONCASTER. 
Tel.: 368 

MISCELLANEOUS 
ASTRO MIRRORS, Flats. Eyepieces, 
Object Lenses, Prisms. Geared Heads, 
Driers, Motors etc. Ex -Gov. Tele- 
scopes, Microscopea. Gunsights, 
Reflector Sights, Blnoeulars etc. List 
of over 1,000 items for S.A.E. How to 
use Ex -00v. Lenses and Prisms. Nos. 
1 and 2 2/9 ea. H. W. ENGLISH. 469 
Rayleigh Road, Hutton, Brentwood, 
Essex. 

TV 

TRANSFORMERS 
PHONE 

m. 

SENT SAME DAY C.O.D. ON 
ALL ITEMS BELOW in STOCK 

LINE OUTPUT TRANSFORMERS 
dfnkse dlu4eiu Wien 

ARGOSY: T8, 8:1Vá17 .. .. .. 60/8 
DECCA: 1417 A U .. 60/8 
DEFIANT: Tß1753 ., 60/6 
R.O.D.: 6017T, 7017e; C84 .. .. 60/8 
REGENTONE: 1W, 17T, 17 Comb... .. 69/8 
BAIRD: 2014, 2017, 2114. 0117 49/8 
COSSOR: 930 a T, 931 533. 4-5,957,938 

a a 
8,989 1 A 6 F, 943 T. 

60/8 
H.M.V.: 1428 C A, 1625 6 A.1828 5 A, 

1927 a A, 1899 6 .. 86/- 
MARCONI: VT68DA. VT89DA .. .. 4U- 
501RL4: T817, T346 .. .. .. 05 /- 
FEBGUSON: SOiT. 308T .. .. .. 63/- 
11.81.4. 1855, 1809 .. .. 68!- 
FERGUSON: 992T -997T. 995T .. 89/9 
PYE: V4, VT4, V7, VT7, CTM4 . 56/- 

AU other makes available (l-9 dills; 
B.A.E. ALI. ENQUIRIES 

LINE BLOCKING DSO. TRANSFORMERS 
ARGOSY: T2 -3, t'TV617 .. .. 5/5 
DMA: DI4, D17, 0170 .. 5/8 
DEFIANT: Tß1464.6.0, l6á2, 1764-.6 .. S/S 
MARCONI: VT83DA .. 5/6 
REGENTONR: 14.6 -7T. 143T. 173T .. 4/8 
R.G.L.: 601.2- 4.5.7T series S/6 
H.M.V.: 1824 a A, 1825 a A, 1826 a A, 

1857 9 A, 1899 a A, 1840.1 -9. 
3- 4.5.6.7 -8 14/6 

MARCONI: VTBBDA VT69DA, VT160, 
VC a VT151, VC162 -a .. 14/6 

PEROUSON: 992T987T, 998T .. 18/9 
PYE: 114, VT4, V7, VT7, CTM4 18/9 

FRAME BLOCSINO OK. TRANSFORMERS 
ALB : M 

188 . Á , 119 
372 , 394, 

12/9 
ARGOSY: Te -3, CTV517 .. /9 
DECCA: DI4, 017, D17C .. 12/9 
DEFIANT: TR1454.6.8, 1552,1754-.6.. 12/9 
MARCONI: VT63DA .. .. 12/9 
R.O.O,: 6012. 4.5.7T eerie. . . 12/9 
RNORNTONE: 14 -5 -7T, 143T, 175T . .. 19/9 
VIDOR: CN4216, CN4221 eerie. . 12/9 
PHILIPS: 3850, 485U, 492U, 6831, 

7O4Á. 160214 .. .. 16/- 
STELLA: 152214 . 16/- 
PHILIPS: 1400A, 1700A,1800A, 8347 16/- 
PHILIFg1 E.H.T., Osc.Ts.1400A,1700A, 

1800A, 2347A 16 /- 
PHILIPS: 11818, 1900E 5 VP, 1400A 

2387A,2947Á 16!- 
PEILRSI 11141.114. 11811, T01437Ú 

1446U & /45, 172652, 174615 
/45, n47Ú .. .. 16/- 

STELLA: 8314U, 831714 18 /- 
PEE: PEI 9C FVSC,V2,F1'406OHL 11/6 
PAM: 904. 90ÌI, 052.5.4, 958 11/8 
INVICTA: T105,107-6, 110-1- 24.5.7.8 -9, 

TI90 11 /6 
FERRANTI: 14T3- 4 -5.0, 1713. 4.5.6, 20T4. 

P.S. 21145 -6, 241E4, T1325, 
1095, 1895 . 14/8 

SOBELL: T817, TI44, T145, a C, 1174& 
C, TR0174, T176 A LO, TRH 
175, T'274, T277, 1346 .. 

BANNER: BTI I4, 11T117 6 0 .. .. 
COLUMBIA: 503, 606 -6 
E.M.7.; 1814, 1816. 1821, 1824 6 A, 

1825 & A 1826 a A, 1827 A 
1890 6 A. 1440. 1841, 1842, 
1843, 1844 1845 -6 -7.8 14/6 

MARCONI: VC59DA, 'VTn9DA, VC6ODA. 
VC62DA VT68DA 21691A, 
VT150, VC a VTI51, VC162.3 14/8 

PYE: V4, VT4, V7, VT7. CTM4 .. 11/9 
All Makes Available 

PRAMS OUTPUT TRANSFORMERS 
BANNER: BT114. 117 6 0 .. .. 
COLUMBIA: 0.503, 0595, 0506 .. . . 

SOBELL: 1817, T191, T199, T149, T]44, 
T145 & C, TI71C, TR0174, 

T25 4 , T274,T'17T3T846 
1376: 

56/- 
FYB: V4, VT4, V7, VT7, CTM4 .. 114/8 
FERGUSON: 995.9981 .. 211 - 

All Mates Available 
SCAN COILS 

PPS: V4, VT4. V7, VT7, CT514 .. 65 /6 
FERGUSON: 9991.9981 series . 

RECO; 1217, 10178, TC196. T90, 
'206, Tí`207 99/8 

All Makes Available let ALL Models. 
S.A.E. ALL ENQUIRIES 

Poet and Packing all itsmx. 1/6. C.O.D. 1/6 entra. 

16 /- 
16/- 
16/- 

25/- 
25/- 

Wyndsor Television Service 
ST. ALBANS ROAD 

BARNET, HERTS. 
RAR 1749 Closed Thursday 1 o'clock 
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FOR SALE 

100 BAYS Brand New Adjustable 
Steel Shelving, 72ín. high x 34in. 
wide x 12in. deep; stove enamelled 
dark green, sent unassembled. Six 
shelf bay £311510. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

TELEVISIONS 
All sizes Including Projections. Require 
attention from £3. In working order: 

12ín. BBC from £5. 
12ín. and 14m. BBC /ITA from £10. 

Regunned CRT £8 extra 17m. from £25. 
Send for Lists Carriage Paid. 

CADMANS 
SERVICE DEPARTMENT 

BRYAN STREET. HANLEY 
STOKE-ON-TRENT 

VALVE CARTONS at keen prices. 
Send 11- for sample and list. J. & A. 
BOXMAKERS, 75a Godwin Street, 
Bradford 1. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10!- not. Callers only, 
9 till 6 including Bats. 39 White- 
horte Lane. Stepney, London. 

Star TV Tubes 
70/- 

all sizes up to and including I7in. includes 
old glass or plus 716 without 

C.W.O. Carriage 7/6. 

WHY PAY MORE ? 

new guns, 12 months' guarantee. 

also 20f- each 
12in., 14ín Part Exchange Televisions 

ARTHUR SLARK 
43-45 Thicketford Road, Tonge Moor, 

Bolton. 
Phone: 6684. 

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

TELEVISION 
ENGINEERS 

and Dealers 
to act as Agents for our rebuilt TV Tubes, 
guaranteed for 18 months. Write in first 

instance.- 

E. M. SERVICES 
131 St. Anna Road, London, 

N.15. 

SIX VOLS. Radio and TV servicing 
(Molloy and Poole), Vols. 1 -5 and 
1955 -56 models, as new, lot £5. ROSS, 
11 Campbell Dr Barrllead, Glasgow. 

FOR SALE (continued) 

TURRET TUNERS 
BRAYHEAD 03.19.8. 

Brand New, any area. complete with fitting 
instructions. State set and 2 channels. 10 
M/c only. EXTRA COILS 10 /8, per channel 
RECTIFIERS - CONTACT COOLED. 
14RA1282 (FC101) type. 250 v., 250 mA, 13/8; 
14RA1283 (FC31) type, 250 v., 300 mA, 17/8; 
350 mA 19/8. 
RECTIFIERS - FIN TYPES. 
Equivs. for R54 250 v. 250 mA, 14/.; RES 
250 v., 300 mA, 17/8; 14A989 400 mA, 18/8; 
14A88 18/8; 14A97 20 / -; 14A100 22/8; 14A124 
22/6. 
CABYMETERS. A10, 84,17.8; B20, £8.10.0. 
with either meter 36 mixed resistors, 8d. only. 
ARMCHAIR EXTENSION VOLUME CONTROL 
unit for TV, Radio Amplifiers, etc. Easily 
fitted, perfectly safe. 22/8. TRANSISTOR 
OCl6 27/ -. 
Cash with order. Post Free. C.O.D. 2/8. 

DURHAM SUPPLIES 
175 Durham Road, Bradford 8, Yorkshire, 

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, PL8I, 
PCL82, PY81, R19, U801, 30P4, etc. 
Best cash prices by return. DURHAM 
SUPPLIES, 175 Durham Road, 
Bradford 8, Yorkshire. 

WANTED 1957 /58 edition of Newnes 
Radio and TV Servicing. Box 24. 

NEW 12A7 valve or secondhand in 
good condition. REGent 2283 between 
9 and 12. 

BOOKS 

FIND TV SET TROUBLES IN 
MINUTES from that great book "The 
Principles of TV Receiver Servicing." 
10/8 all book houses and radio 
wholesalers. If not in stock from: 
Secretary, I.P.R.E., 20 Fairfield 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 (TV) showing 
common faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List 9d., plus 
postage. S.P. DISTRIBUTORS, 44 
Old Bond Street. London W.I. 

SERVICE SHEETS. 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 Shaw 
Street, St. Helens, Lancashire. 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS (1930 -1961) from 
1/- with Free Fault -Finding Guide. 
Catalogue 6,000 models 11 -. 125 
Radio /TV Sheets covering 370 pop- 
ular models 201 -. S.A.E. enquiries. 
HAMILTON RADIO, Western Road, 
St. Leonards, Sussex. 

SERVICE SHEETS. - We have the 
largest stock of Radlp 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 ll -. 
S.A.E. please. Mail orders only to: 
S.P. DISTRIBUTORS, 44 Old Bond 
Street, London W.I. 

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

Radio 
Television 
Electronic N 

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

Write for FREE prospectus 
stating subject to 

Dept. 516 tCS 
Intertext House, Parkgate Road, 
London, S.W.I I. 

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. 
Membership Condition booklets, 1 / -. 
Sample copy the Practical Radio 
Engineer 21- post free. Secretary, 
22 Fairfield Road, London N.8. 

* LEARN * 
RADIO & TV 
SERVICING 

for your OWN 
BUSINESS /HOBBY 

O by a new exciting no -maths 
system, using practical equip- 
ment recently introduced to 
this country 

FREE Brochure from: - 
RADIOSTRUCTOR 

DEPT. G78 
READING, BERKS. 5 61 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1961 PRACTICAL TELEVISION 443 

EDDY'S (Nottm.) LTD. 
172 ALFRETON ROAD, NOTTINGHAM 

Build your own 
CAR RADIO ! 

*7 Transistors Long and 
Medium Waves Two Watts 
Output R.F. Stage and 

Automatic Gain Control 

10 
Mise 

P& P 
51- extra 

6 or 12 volts (state which) 
Supplied with full instructions 

Size 71 x 7,= x 2zin. 
SPEAKER, extra 17111 

POCKET RADIO 2 Transistor with 
miniature speaker. Complete with all parts 
wiring diagram and full instructions, 2716. 
Batteries I / -. P. & P. 1/6. 

P.W. 6 TRANSISTOR Medium and Long 
wave pocket superhet. 6 matched trans- 
istors and diode. 150M.W. push -pull out- 
put. Easy to follow, printed circuit with all 
components marked. High "Q" internal 
ferrite aerial. Quality 2 }in, speaker size 54 
x 3 x li!in. No technical knowledge re- 
quired. No extras to buy. Total cost of all 
items 1911S10. P. & P. 2/6. 
VIBRATORS I2v4 pin 4111. Post If -. 
All above are NEW and Guaranteed 

New or Surplus Valves, Guaranteed 
and Tested by Return Post. 

A7GT 1116 I2A6 513 EF37A 716 
C5GT 9/9 I2AT6 716 EF41 7/9 
D5 716 I2K7 513 EF42 716 
H5GT 919 12Q7 5/3 EF80 S1- 
N5GT 916 25L6GT 716 EF85 5 /II 
R5 516 25Z4G 7/6 EF86 916 
S5 419 30F5 816 EF89 71- 
T4 3111 35W4 6/9 EF9I 316 

304 71- 35L6GT 8111 EL41 713 
3Q5GT 816 35Z4 513 EL84 6/6 
354 5111 80 71- EL9I 416 
3V4 619 954 116 EY51 7111 
5U4G 419 955 216 EY86 719 
5Y3GT 519 956 316 EZ40 613 
5Z4G 716 CIC 716 EZ4I 71- 
6AGS 41- DAF91 499 EZ80 61- 
6AQ5 61- DAF96 6111 EZ81 619 
6AT6 71- DF9I 3111 KT33C 616 
6BA6 5111 DF96 6111 11U14 71- 
613E6 5111 DK9I 516 PCC84 7/3 
6B8G 2111 DK96 6111 PCF80 793 
6C4 31- DL96 6/11 PCL83 1216 
6C6 4/9 DM70 716 PEN46 716 
6F33 619 EAF42 816 PLBI 9/- 
615G 219 EB4I 6111 PL82 79. 
615GT 3/9 EB91 316 PL83 79- 
6K7G 1911 EBC4I 716 PL84 10111 
6K7GT 61- EBF80 B/- PY80 7/- 
6K8G 513 ECC81 513 PY81 616 
6SN7GT 413 ECC82 Srll PY82 619 
6Q7G 519 ECC83 696 U25 1216 
6SG7M 499 ECC84 813 UAF42 819 
6517M 519 ECC85 7111 U13C41 17/3 
6U4GT 1016 ECF80 91- UCH42 716 
6V6G 419 ECF82 91- ÚL41 713 
6V6GT 6l- ECH42 813 UL84 716 
6X4 519 ECL80 71- UY4I 613 
6X5G 4/11 ECL82 101- UY85 E 613 
IOFI 6111 EF36 3/- VP23 616 

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 3/. extra. S.A.E. with 
enquiries. 

REBUILT TV TUBES 
FULLY GUARANTEED 

12 MONTHS 

Complete New Gun fitted in 
every Tube 

12in. .., ... L4.0.0 

14 -I5in. ... E4.10.0 

17ín. ... ... ES.0.0 

21 m. ... ... £7.0.0 

Immediate Delivery 
Carriage and Insurance RP- extra 

Allowance on old tube 

NU -GUN TELETUBES LTD. 
3 The Mews, Duckett Rd. 

Harringay, London, N.4 
Telephone: MOUntview 2903 

B.B.C. - I.T.V. - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
'copic loft, 19/6. External, 

S /D. 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 141-. 5 
Element. 32/6. Wall 
mounting, 3 Element. 33/9. 
5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment. 56/3. 1+5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 21. Loft "H ", 28/-. 3 Ele- 
ment loft, 52/6. S/D loft, 12/8. 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. 
stamp for Illustrated lists. 
K.V.A. ELECTRONICS (Dept. T.P.) 
3B'Godstone Road, Kenley, Surrey 

TRANSISTORS - 
0C44, 0C45, 0071, 0072 

all 10f- each 
Red Spot 3f- White Spot 416 

Crystal Diodes II- 
0A70, 0A81, GD4, GEX34, 

GEX35, all 4f- each 
TRANSISTOR HOLDERS 1/3 each 
Connecting Wire, six assorted colours 
I yd. each colour, 119, 2 yds. each, 219, 
10 yds. each 1016. Valveholder, can 
and spring complete 116, size B7G or 
B9A. Resistors, all values 10% }W, 
6d., I W, 9d. Condensers .01 mFd 
1000v, T.C.C. 10d. All prices post paid. 
Send S.A.E. for our Bargain list. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, HAZEL GROVE, 

STOCKPORT, CHESHIRE 

MAIL ORDER ONLY 

RES /CAP. BRIDGE 
38/- 

p. & p. 21- 

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. LV) 

Raleigh Mews, Raleigh Street, Nottingham 

OUR COMPREHENSIVE SERVICE 
INCLUDES: 

12 CHANNEL TURRET TUNERS, 10 16, 
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) 

91n. and 121n., 35/ -: 141n., 50/ -: 171n., e0 /-. 
All picture tested. taken from stripped 
TV's, 

REGUNNED C.R. TUBES 
(12 month guarantee) 

121n.. 80/ -; 14ìn., 90/ -: 17in., 100/ -. 
EXAMPLE OF TRANSFORMER LIST 

L.O.P.T. SCAN COILS 
FERGUSON: (New) (Used) (New) (Used) 
103T, 105T 
992/4/6/8 .. 
19(E: 
V4, VT4, V7 
VT7. CTM4 

69/9 
69/9 

52/6 
52/8 

35/- 
35/- 

35/- 
35/- 

60/- 
60 /- 

55/- 
55/- 

35/- 
35/- 

35/- 
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 
USC. TRANS. AND SCAN COILS, FOR 
ANY MAKE OR MODEL TELEVISION. 

SOME OF OUR VALVES 
AZ31 
B36 
D77 
DB77 
DK91 
DK92 
DK98 
DL92 
DL94 
DL96 
EB91 
F.BC33 
EBF80 
ECC81 
ECC82 
ECC84 
ECF80 
ECH35 
ECH81 
ECL80 
EF39 
EF50 
EF80 
EF91 
EF02 

8/6 
5/6 

4/8 
5/9 
81- 

5/9 

7/6 
3/- 

9/6 
5/3 
519 
8/- 
8/- 
9/- 

8/9 

3/8 
4/6 
3/- 
5/- 
8/6 

EL38 14/6 
EL84 7/- 
EY51SE 81- 
EY51 7/9 
F.Y86 7/6 
EZ40 8/6 
KT33C 8/- 
KT38 8/6 
KT66 15/- 
PCC84 7/- 
PCC89 8/8 
PCF80 7/- 

PCL82 
PCL83 
PCL84 

PL38 
PL38 
PL81 
PL82 
PL83 
PY31 
PY32 
PY80 
PY81 
PY82 
PZ30 
U22 
U24 
U25 
U26 
U31 
U50 
U52 
0191 
11281 
0282 
U301 
U801 
UAF42 8/- 
UBC41 7/9 
UCH42 7/- 
UF41 8/6 
UF42 3/9 
UL41 7/3 
ULM 7/3 
UL44 11/6 
UY41 6/6 
UU8 14/6 
UU9 6/8 

10/9 
11/3 

8/6 

14%6 

6/9 
7/- 
7/- 

16/6 

6/6 
10/- 

10 /- 
12/- 

19/6 
8/8 
7l- 
9/- 
9/- 

20/- 
20/- 
22/6 

SP41 
SP61 
W77 
Z77 
5U4 
5V4 
5Y3 
5Z4 
6AL5 
8AM6 
6CD6 
6D2 
6F1 
BF12 
8F13 
8F14 
6F15 
6L1 
6V8 
10F1 4/6 
1oC1 4 10/- 
10C2 13/- 
10P13 9/- 
10P14 9/- 
12AT7 5/6 
12AU7 5/9 
20D1 8/6 
20F2 91- 
20L1 12/6 
201'1 10/6 
20P3 12/- 
20P4 16/8 
27SU 14/- 
30C1 7/- 
30L1 7/- 
30P4 10/9 
185BT 14/- 

2/3 
2/3 
5/- 
3/- 
5!- 

10/6 
10 /- 
3/- 

27/6 
3/- 
5/- 
3/- 

9/6 

12/6 
5/- 

These are only examples of our valves: 
If you do not see what You require send 
stamped addressed envelope tor special 
quotation. 
For the Finest. Fastest Service In the 
country, contact- 

D. & B. TELEVISION 
131a KINGSTON ROAD 

SOUTH WIMBLEDON 

LONDON S.W.19 
Phone: Cherrywood 3555 

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 Od. each, C.R.T.s 12/6 inc. 
insurance. 
SATISFACTION ASSURED 

RETURN POST SERVICE 
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T.V. SPARES! 
* SPEAKERS 8/9 to Clear. 

Mfd salvage. 5, 6 and 8in., 
7 x 4in. Other sizes avail- 
able. "Money back 
Guaranteed." P. & P. 216. 

* CABINETS 2/9 
In Lizard leatherette. 
Size 14h x 6 x l0in. With 
el /doors. For portable 
radio. P. & P. 3/6. 

* R.F. B.S.T. COILS 7/9 
10kV. R.F. Uses 6V6 osc. P. & P. 2/6. 

* SALVAGE STRIP, 1 / -. Contains 30 varied 
resistors including slider resistors, 28 varied 
condensers, Including Beehive trimmer, 
5 -BSA valve holders, 1 -B91 and 1 -B7G 
valve holders, H.F. choke and 8 x 410. 
aluminium chassis. BARGAIN AT THIS 
PRICE. P. & P. 1/9. 

* VOLUME /TONE CONTROLS. 2/8 per dos. 
Assorted volume and tone controls, stripped 
from working chassis. P. & P. 2/+ 

* RECTIFIERS, 2/9. 250V, 100mA, {-way... 
salvage. P. & P. 1/3. 

.0 host of Valves, Condensers. Droppers, Chokes, 
Speakers. Coils, Magnets, Changers, Amplifiers, 
Cabinets, etc. Stamp for latest FREE LIST. 

P.P. COMPONENTS LTD. 
219, Ilford Lane, Ilford, Essex 

PRACTICAL TELEVISION May, 1961 

CLARKSON'S TUBE CHANGE 
6A DENISON ROAD, LEEDS 2 Tel. Leeds 24576 
We are now able to offer SUPER SCREEN TV TUBES with 
12 months' guarantee at the keenest exchange price ever. 
Example: 

Tubes 
all Types 

Cash allowance 
on return of 

old tube 
Actual Cost 

of Tube 

12"-14": £5 15/- £4. 5. 0 

15" -17 ": £6 25/- £4. 15. 0 

21 ": £8 30 /- £6. 10. 0 

Carriage and Insurance 101- extra 
These tubes are COMPLETELY REBUILT by experts, with the most up-to- 
date electronic equipment, and are fitted with the famous American Superior 
Electron Gun. Many thousands of these tubes are in service today. Our factory 
is open to inspection to readers of "Practical TV ". Technical advice and queries 
are answered free of obligation. All tubes are dispatched with adhesive paper 
and return labels. Cash allowance is sent on receipt of old tube. 

COYNE'S NEW 

JOB TRAINING BOOKS 

Put Money- Making 
Time Saving Know -how 

At Your Fingertips! 

Free Trial Offer 

Shows you the way to easier TV -Radio repair -time saving, practical working knowledge that helps you to repair sets faster I How to install, service and align ALL radio and TV sets, even colour -TV, UHF. FM and translstorized equipment. New photo -instruction shows you what ruake, equipment "tick." No complicated maths or theory -just practical facts you can put to use immediately right lei the shop, or for ready reference at home. 

TV YB9BBEES 
... is x4141905 

No. 8 

Pin -Point 
TV troubles 

in 10 minutes 
Find the exact sound or 
picture trouble in ANY 
TV set from 700 possi- 
bilities! Latest edition 
now has 332 pages of 
solid TV servicing infor- 
mation; 300 diagrams, 

check charts. 31/6, postage 1 / -. 

SPECIAL OFFER 
Circle Book No. 8 on coupon, send only 
16/3 after 7 days, and 16/3 in 30 days, 
making a total of 32/6 including postage. 

No. 9 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot every 
type of circuit in ALL 
transistorized equip- 
ment! 625 pages; hun- 
dreds of illustrations; 
120 check charts. 47/6, 
postage 1 /6. Circle 
Book No. 9 on coupon. 

TRY ANY THREE BOOKS ON NO RISK FREE TRIAL 
No. 1- EVERYTHING ON TV -RADIO PRINCIPLES! 300 pages of practical explanations; 
hundreds of illustrations. 28 / -. (An ideal )wok for the beginner.) 
No, 2- EVERYTHING ON TV- RADIO -FM RECEIVER81 409 pages; fully Illustrated. 28/-, No. 3- EVERYTHING ON TV -RADIO CIRCUITSI 336 pages; hundreds of illustrations, circuit. diagrams. 28/ -. 
No. 4- EVERYTHING ON SERVICING INSTRUMENTS! How they work, how to use them. 
369 pages; illustrated. 28 / -. 
No. S- EVERYTHING ON TV- TROUBLE- SHOOTINGI Covers all types of seta. 437 pages; Illustrations, diagrams. 84/ -, 
No. 6 -TV CYCLOPEDIA! Quick and concise answers to TV problems In alphabetical order, 
Including UHF, Colour TV and Transistors; 869 pages. 47/8. 
No. 7- TRANSISTOR CIRCUIT HANDBOOK! Practical Reference covering Transistor Applica- 
tions; over 200 Circuit Diagrams; 410 pages. 89/8. 
In addition to the above you may aleo choose from the following: 
No. 10- REFERENCE MANUAL OF TRANSISTOR CIRCUITS (Mallard). Features 60 circuits 
you can build, 241 diagrams, 308 pages. Price 12 /6. 
No. 11 -FM SERVICING HANDBOOK. Gordon J. King (Odhama). A practical book on design, construction, alignment and repair of PM /VHF radios. Price 28 / -. 
No. 12-TELEVISION SERVICING HANDBOOK. Gordon J. King (Odhams). An excellent 
book on fault tracing, alignment and repairs. (This book AND Pin -Point TV Troubles combined will 
provide most of the Information you will ever need on TV.) 276 page. Price 30 /, 
No. 13 -THE PRACTICAL HI -FI HANDBOOK. Gordon J. King (Odhamu). About the best 
book on HI -FI we have ever seen. 219 pages. Price 95 / -, 
Just mall coupon for tree trial. After 7 days send only low price or return books and pay nothing. 
If you keep more than one book, send E1 after 7 days and El each month until completed (maximum three books). To buy one book send one halt in 7 days, one hall in 30 days. 
SEND NO MONEY--POST COUPON NOW FOR SPECIAL OFFER 

To SIM -TECH BOOK COMPANY 
Mail Order Division, DEPT. PTV9, Oaters Mill. West-End, Southampton, Rants. 

Rush the books circled below for 7-day FREE TRIAL as per oder. 
1. 2 3 4 ., .i 7 8 9 10 11 12 13 

Name 

Address 

City County 
Tick here If enclosed full pries; we pay postage. Same 7 day money back guarantee 

Postage E2 or lees 1!3. E3 or more 2/ -. 
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SENSATIONAL NEW 1961 DESIGNS - 
LOW PRICES* PICTORIAL STEP -BY -STEP PLANS 
THE NEW "LISBON" 

I9'6 Build the miwatm, 
highly x nai live 
"LISBON" design. This 
is pocket 2 -stage transistor set mot 
tuch larger than a matchbox. Excel - 
lent clear re ring all 
medium waves Anil working for 
mold hx and months oft a tiny I1 or .I 
volt battery , nting only 311 .4 very 
simple get to build and an e. eellyot 
introduction to transistor circuitry 
Everything can be supplied lino t" 
thy last not and bolt including 
SIMPLE AS A.H.C. PICTORIAL 
STEP -BY -STEP PLANS POR ONLY 
19/8. plum pini and packing 1!6. 

strut. Parts sold 
separately,' priced parts lint It-. 

TRANSISTOR SET 

OUR NOVEL WRIST RADIO 
Our engineers have de- 

22,6 signed this novel Wrist 
Radii. using latest train 
sistor techniques. Size only 14 x 1 n 

tin: "Featherweight" yet gives clear, 
crisp n -ception medium tedium 
waves. Tiny battery lasts months 
mil months costing only 4d. N., snags 
-anyone can build it in 

a 

n hour n r 
two using r SIMPLE AS A.B.C. 
PICTORIAL STEP -BY -STEP PLANS. 
All parts c n be supplied including 
case and strap FOR ONLY 22/8. phis 
post and packing iii (C.O.D. 
extra). farts sot I separately, priced 
parts fiat 11 -. 

CONCORD ELECTRONICS Dept, 

THE NEW 4 STAGE "MINUETTE" 
Build this newly -designed "MINUETTE" 4 STAGE transistor 
set in very armor ready drilled ULTRA- MODERN CASE. 39,6 
size only 8 x 3; s lin. Uses three transistors and diode 
and SELF CONTAINED LOUD - .. 

SPEAKER. Very sensitive, ideal for 
office, be Iro ou, holidays, etc. 
Months and months of listening oft 
an sel. battery. Can be built FOR 
ONLY 39/8, nickeling PROPER 
CASE. miniature .speaker Or-SIMPLE 
AS A.B.C. PICTORIAL STEP -BY- 
STEP PLANS. etc. phi. post a it 
packing I.ii (C.O.D. 2 eUral. 
Parts slit .separately, priced parto 
list If -. 

THE NEW 3 -STAGE "RIO" 
Our fabulous neu 3 -STAGE MINI- 

ATURE LOUDSPEAKER DESIGN 29,6 
THE "RIO" covers all medium 

waves including Home, Light, etc. Very reliable 

and lightweight. Works for months and months off 

an Sit. battery. Can be assembled hi an hour or I 

t no. All parts can be supplied including mini- 
ature speaker and everything down to thy last 

nut and terlt with SIMPLE AS A.B.C. PICTORIAL 

STEP -BY -STEP PLANS for ONLY ES /8, plus poet 

awl parking Id( (C.O.D. extra). Parts sold 

separately, priced parts list 1( -. 

P.T.3, 210 CHURCH RD., HOVE, Sussex 

Build yourown Aerials... 
rya f AERIAL FI 

7.t - - III, BAND 
FITTINGS 

CS FOR 

F MD 
quickly f 

constructing 
uÿour d 

RADIO 
hints 

for 
illustrating and 

cheaply, 
own aerial 

Diecast g our increased 
Band 

Alloy Fittings, sel 
including of III to 

Reflector °Band I Mast Couplers, and 
Director Rod 

Holders, Insulators 
(both 

a - 
and "H" types), Msd Masts and 

Element, Ch m- ne gBr 
btc' Send l/. in 

stamps for the above, to;_ 

MARLBOROUGH, WILTS. Phone: 657/8 

www.americanradiohistory.com

www.americanradiohistory.com


iv 

C.R.T. BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V. MAINS INPUT. 12/6 
TYPE A2. HIGH QUALITY. LOW CAPAC- 
ITY, 10/15 PF. OPTIONAL BOOST 25 %, 50 %. 
75 %. MAINS INPUT. 18/6 
TYPE B. MAINS INPUT, MULTI OUTPUT 2, 
4, 6.3, 7.3, 10 and 13 VOLTS. BOOST 25% 
AND 50 %. LOW CAPACITY. 21/- 

Full instructions supplied 

TRIMMERS. Ceramic. 30, 50, 70 0F, 9d.; 100 PP, 
150 pF, 1/3; 250 pF-, 1/6;500 pF, 750 i,F. 1 /B. 
RESISTORS. Preferred values. 10 ohme to 10 meg.; 
I w.. 4d.; 1 

w' 44.; 1 w., 6d.; 11 w 8d.; 2 w., 1 / -. 
HIGH STABILITY. I w., 1e0, 2/ -. Preferred values 
100 to 10 meg. Ditto, 511. 1000 to 5 meg. 0, Bd. 

5 watt, 
WIRE-WOUND RESISTORS 10 watt y 

16 watt 25 ohms -10,000 ohms 
12.3K to 50K 10 w. .. .. .. 

{1/3 
Ìé 
2/- 
3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7in. reel, 2,40010 60/- Spare 
Sin. reel, 1,200ft 37/8 Plastic 

Long Play 7in. reel, 1,800ft 35/- Reels 
52in. reel, 1,200E 23/8 

3 1n. 1/6 51n. reel, 900ft 18/6 
5 In 2/- 

Standard 71n. reel, 1,200ft 25/- 52 1n. 2/- 
5in. reel, 600ft 18/- 7 In. 2/6 

"Instant" Bulk Tape Eraser and Head De- 
Surer, 200/250 V. Al.'.. . 27/8. Leaflet, S.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6. 
Multiratio, push -pull, 7/8. Miniature, 384, etc., 4/6, 
Push pull 10 w., 15/6. L.F. CHOKES 15110 H. 60/65 
mA, 8 / -; 10 H. 85 mA, 10 /6; 10 H., 150 mA, 14/ -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
STANDARD, 250 -0 -250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. ditto, 350 -0 -350 . 22/6 
MINIATURE 200 V. 20 mA, 6.3 v. I a. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. .. 15/6 
SMALL, 220-0-220.50 mA 6.3 v. 2 a. .. 17/6 
STD., 250 -0 -260, 65 mA, 6.3 v. 3.5 a. .. 17/6 
HEATER TRANS. 6.3 Y. 11 amp. .. 7/8 
Ditto, tapped sec. 2, 4. 6.3 v., 11 amp. .. 8/6 
Ditto, sec. 6.3 v. 3 amp. . .. .. 10 /6 
GENERAL PURPOSE LOW VOLTAGE, 20. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18,24, 30 v. .. 22 /6 
AUTO TRANSFORMERS. 150 w. 
0, 10, 120, 200, 230, 250 v. .. .. 22 /6 

ALADDIN FORMERS and core, Jin., 8d.; lin., 10d. 
0.3in. FORMERS 5937/8 and Cans TV1 /2. Sin. sq. x 
Ills. and lin. sq. x l'.in., 2/- ea., with cores. 
SOLON Soldering Imn.220 /40 v. 25 w. 24 / -, 
MAINS DROPPERS. 3in. x 1;in. AdJ. Slider.,, 
0.3 amp., 1,000 ohms, 4/3. 0.2 amp., 1,000 gitons, 9/3. 
LINE CORD. 0.3 amp., 60 ohms per ft., 0.2 amp., 100 
ohm, per fl., 2 -way, 6d. per ft., 3 -way, 7d. per ft. 
LOUDSPEAKER P.M. 3 OHM. 5in. Rola, 17/6. 
Bin. Plessey, 19/6. bin. x 4in. Rota, 18/ -, Olin. 
Rola, 18/8. 10 x 6in., 27/6. loin. Nola, 
4in. Hi -Fi Tweeter. 25/ -. 12 in. N.A., 30/ -. 
STENTORIAN HF1012, loin. 3 to 15 ohms, 10w.. 95/- 
121n. Baker 15 watt 3 ohms. or 15 ohms, 105/ -. 
CRYSTAL DIODE G.E A'., 2 / -. GEE34, 9/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr. 
MIKE TRANSF, 531: 1, 3/B ea.; 100: I, Potted. 10/6. 
SWITCH CLEANER. Fluid squirt spout, 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 pF 
miniature lin. x 1Ji n. x I Jin., 10 /-. 0.00115 Standard 
with trimmers, 9 / -; less trimmers, 8 / -; midget, 7/6. 
SINGLE, 50 ph', 2/6; 75 pF, 100 pi', 100 pi'. 7/ -. 
Solid dielectric 100. 300, 500 pi'. 3 /6. 
SPEAKER FRET. GOLD CLOTH. 1710., 25in., 5/ -. 
25in. x 35in., 10 / -. Tygaa Oft. tiro. wide. 10 /- ft.: eft. 
Sin. wide, 5/. ft. Brown, green or red. Samples S.A.E. 

New and Bored VALVES 90-day Guarantee. 

1 R5 
185 
1T4 
2X2 
384 
314 
5124 
SYS 
5Z4 
6A516 
6B8 
6E1E6 
6BH6 
605'6 
6D6 
6F6(4 
6H6 
615 
626 
6J70 
6K6OT 
6K70 

7/6 
7/6 
8/- 
3/8 
7/8 
7/6 
7/8 
7/8 
9/6 
5/- 
5/- 
we 
9/6 
9/8 
8/- 
7/81207 
3/6 
5/6 
5/8 
8/8 
6/6 
5/6 

6K8(1 
61.60 
6187M 
6Q701 
(i9A7 
08.1751 
60187 
6 V6 
6X4 
6X5 
12AT7 
l2AU7 
l'2AX7 
12RE6 
12K7 

351,6 
35Z4 
80 
807 
954 
EA50 

7/6 
10/6 

8/8 
8/6 
8/- 
8/- 
6/6 
6/6 
7/6 
6/6 
8/- 
8/- 
8/- 
8/8 
6/6 
8/8 
9/6 
7/6 
9/8 
5/6 
1/6 
1/8 

EAB(:80 8/8 
ERO 8/- 
EBC33 8/8 
EBC41 8/6 
EBF80 10/- 
ECC84 9/8 
F:CFHO 9/8 
E('.H42 10/8 
ECL82 10/6 
EF39 5/6 
EF4 9/8 
EF50 5/8 
EF80 8/- 
EF'9I 5/- 
E'1r2 5/8 
EL:32 5/8 
E L84 8/6 
EM81 9/6 
F.Z4Il 7/6 
Ey,80 7/6 
E1148 1/8 

11AB(2811 

HVR2A 
541114 

"C64 
1 CFBO 
PCI,82 
FEN25 
PL82 
PY80 
PY81 
í'Y8'2 
81'61 
U BC41 
0(1142 
11'41 
1'1,41 

Y41 
1122 
VR105 
V11150 

1.2/8 
6/6 
9/- 

9/6 
9/6 

11/6 
8/8 10/6 
7/6 
9/6 
7/6 
3/8 
9/B 
9/6 
9/8 
9/6 
8/B 
8/8 
9/6 
9/6 

PRACTICAL TELEVISION 

THE "PW" ROADFARER 

AM /FM RADIO 

Transistorised throughout. 

Advanced design, operated 
from internal batteries or 
direct from mains. 

Four sections on printed 
circuits: A.M. tuner; F.M. 
tuner; audio amplifier; mains 
supply unit. 

Attractive plastic cabinet. 
Ferrite rod aerial for A.M., 
telescopic aerial for F.M. 
Order now lowest prices. 

TELEVISION 
REPLACEMENT 
LINE OUTPUT 

TRANSFORMERS 
from 451_ ea. 

Most makes available S.A.E. 
with all enquiries. 

LINE BLOCKING TRANSFORMERS, 
from 10/ -. 

FRAME BLOCKING TRANSFORMERS, 
from 13/9. 

FRAME OUTPUT TRANSFORMERS, 
from 27/8. 

NEW MOLLARD TRANSISTORS 
Audio 0(71 .. 10 /- RF' OC44 .. 15/8 ' 

0072 .. 12/8 0C45 .. 12/6 
Sub Miniature Electrolytic.. 15 volt. 
I, 2, 4, 5, 8, 25, 50. 100 mid. 3/- each. 
Weyrad Printed Circuit Components in Stook. 

HIGH GAIN TV PRE -AMP KITS 
BAND I BBC 

Tunable channels I to 5. Cain 16,1B. 
11CC'84 valve. Kit price 29/6 or 49/8 with power 
pack. Details 64. (PCY'84 valves if preferred.) 

BAND III ITA -game prices. 
Tunable channeln 8 to IS. (lain 17áB. 
ECC84 valve. (PCY'84 valves if preferred.) 

CRYSTAL MIKE INSERT by Aeon precision 
engine red. Size only ; . n 3/161n., 8/6, 

ALUMINIUM CHASSIS. 1O s w.g. undrilled. 
With 4 sides, riveted corners and lattice lining 
holes, 2 n. nides, 7 x 401.. 4/8; 9 a 7i no 5/9; 
11 n 7in., 8/9; II) x Oin., 8/8; 14 n I tin , 10/8; 
15 n 14ín., 12/6; 18 x 16 x 3in., 18/6. 

ALUMINIUM PANELS. 10 e.w.g. 12in. x 12in., 
4/6; 14 x OM., 4/ -; 12 x 8in., 3/ -; 10 x iin., 2/3. 

JASON F.M. TUNER COIL SET, 29/ -. H.F. 
coil, aerial coil. Oscillator coil. Two I.F. trans. 
10.7 Mc /s Ratio Detector and heater choke. 
Circuit b,s,k using four 6A M6. 2/8. 
COMPLETE JASON F.M. KIT, FMTI, with 
net of 4 valves, etc., £8.5.0. 

BBC TRANSISTOR RADIO. Mud. and Long 
Wave. Two transistors aid diode. Complete 
kit, 32/6 phones 7/6 extra. Deaf Aid Earpiece 
with Special Lead, 12/6. Details rod. 

CYLDON TURRET TELETUNER 
I. F. 33/38 meg., complete with frame grid 
valve., :3001, 30L15. With coils for TV and FM 
Channelx 1 to 13. Brand new, price 45/ -, 
operating later and circuit. supplied. IDEAL 
for P.T. "OLYMPIC". 

RADIO COMPONENT SPECIALISTS 

May, 1961 

RECORD PLAYER BARGAINS 

Ji. 
,q,otf 

...w. N- .see ansmam.,- 

4 Speed Autochangers, 11 ,6. R., l'.A.B 26.15.0 
4 Speed Autnchangers, 11.9.8., U.A.14 27.10.0 
('ollaro Aulochanger 
Garrard Model 210, 0('0 Head .. 610.10.0 

4 speed Single Players, EMI .. .. 58.19.6 
Garrard TA Mk.II, OC8 Head £8.0.0 
Garrard 4 HF Transcription. GC8.. 617.19.6 
Garrard Stereo Head, 22 extra. 

Suitable player cabinets (except 4 H.F.) 49/6 
Amplifier player cabinets (except 4 H.F.) 63/- 
2 -valve amplifier and 61in. speaker .. 79/6 
3 -valve amplifier and 61in. speaker .. 95/- 

Wired and tested ready for use with above. 

Volume Controls 
Long spindles. Guaran- 
teed I year. Midget 
5K ohm, to 2 Meg. 

Ne Sa. D.P. 9w. 
3/- 4/6 

Linear er Log Tracks. 

80 ('ABLE COAX 
Semi -air, spaced. lia, 
dia. Lenses cut 6d. 

yd 50 °ó. 

Fringe Quality I yd. Air Spaced. 

COAX PLUGS . 1/- LEAD SOCKET . 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/6 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/8. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set MM. 
TV Type. All value 25 ohms to 25 K., 3/- ea. 
30 K., 50 K., 4/ -, (Carbon 30 K., to 2 meg., 8/ -1 
WIRE -WOUND 4 WATT. Pots Long Spindle 
Values. 50 nhmn to 30 K 6/6;100 K., 7/8. 
CONDENSERS. New Stock. 0.001 mfd. 7 kV. 
T.('.C., 5/8; Ditto, 20 kV., 9/6; 0.1 mfd., 7 kV 9/6; 
Tubular 500 v. 0.001 to 0.05 mid., 9d.; 0.1, 1 / -; 
0.25,1/6; 0.51500 v., 1/9; 0.1/350 v., 9d.; 0.01/2,000 v. 
0.I/1,000 V..1/9;0.1 refi l., 2,000 volts,3 /6. 
CERAMIC CONDS. 500 v., 0.3 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS. 10.'0 5 pF to 500 pF, 
1 / -; 600 pF to 3,000 ph', 1/3. Close tolerance 
(} I pF) 1.5 pF to 47 pF, 1/9. Ditto 1% 50 pF to 
815 pF, 1/9; 1,000 pF' to 5,000 pF, 2/- 

I.F. TRANSFORMERS 7/6 pair 
465 Kc /s Slug Tuning Miniature Can. 11 r In 
lin. High Q and good bandwidth. By Pye 
Radio. Data sheet supplied. 

WEYMOUTH, Standard sine. 465 Kc /s.10 /S pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1 3500. 2/- 50/35(1v. 5/8 161430x. 5/- 
2;45311. 2/3 100 /25 c. 2/- 3'2/350x. 4/- 

4/450 v. 2/3250/25v. 2/6 100(27,. 5/6 
8;450,. 2/3 500 /12v. 3/- 2.50013x- 4/- 
n /500v. 2/9 8 +8,450v. 3/6 5,000 /60. 5/- 
Iti ¡450x. 3/- 8+ 10/45v. 3/9 32 +34/4500. 8/- 
11,1500v. 4/- e t 160500v. 5/8 32 +32+32/3500.7/, 
32/450x. 3/9 16 0-16/450v. 4/3 531 +50 /350,. 7/- 
2 5/25x. 1/9 16- 16 /500e. 6/- 64- 120/350v. 11/6 
50/50v. 2/- 32.32 ;350v. 4/8 100 (-2001275V.15/8 

RECTIFIERS SELENIUM 300 v 8 ,e A, 7/8. 
CONTACT COOLED 250 y. sn t IA, 7/-; 60 inA, 8/8; 
85 In 9/8; 200 mA. 21/ -; 300 teA, 27/6. 
COILS Wcarite "P" type, 3/- each. Osmor Midget 
"Q" type adj. dust core from 4/-. All rangea. 
TELETHON. I,..o' Med.T.R.M., with reaction, 3/8. 
FERRITE ROD AERIALS. M.W., 8/9; M. A 1.., 12/8. 
T.R.F. COILS A /HF, 7/- pair. H.F. CHOKES, 2/8. 
FERRITE ROD, Oit,. n 'in., ilia.. 2/6. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2. 6 or 12 v. 11 amp., 8/9; 2 a., 11/3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200/ 
25(3 e. for charging at 2, 6 or 12 v., 11 amps.. 15/6 
2 amps., 17/8; 4 amps., 22/8. Circuit included. 
VALVE and TV TUBE equivalent books. 5/ -. 
TOGGLE SWITCHES. S.P. 2/ -. D.P. 3/8. D.P. D. T. 4/ -, 
WAVECHANGE SWITCHES 
5 p. 4 -way 2 wafer long spindle .. 8/8 
2 p. 2 -way, or 3 p. 2 -way short spindle . 2/6 
2 p. 6-way, 4 p. 2 -way, 4 p. 3 -way long spindle 8/B 
it p. 4 -way, or I p. l2 -way long spindle . 8/8 
VALVEHOLDERS. Pax Int. Oct., 401. EF50, EA50, 
64. B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6 and 
7 pin, 1 / -. MOULDED MAZDA and Int. Oct., 6d. 
117G, 118A, 1086, BOA, 9d. B70 with can., 1/8. 
BOA with can., 1/9. CERAMIC EF50, B70, BOA. 
1 nt. Oct., 1 /-. S /CANS BOG, BOA, 1/- ea. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Post and Packing I /., over L2 free. (Export post Extra.) C.O.D. Rs. (Wed. I p.m.) THO 1665 Buses 133 or 68 
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